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TRUONG PAI HQC NHA TRANG Poclap — Tw do — Hanh phic
sé: 414 /QD-PHNT | Khdnh Hoa, ngay’( thdng 4 nim 2021
QUYET PINH

Vé viéc ban hanh tiéu chuén, dinh mic
st dung mdy méc, thiét bi chuyén dung trong linh vye gido duc va dio tao
cia Truong Pai hoe Nha Trang

HIEU TRUONG TRUONG PAI HOC NHA TRANG

Cén cik Quyét dinh sé 155/CP ngay 16/8/1966 cia Hoi dong Chinh phii vé viéc

thanh Idp va qui dinh nhiém vy, quyén han cia Truong Thiy sdan nay la Truong Dai
hoc Nha Trang;

Can cvr Ludt Gido duc dai hoc ngay 18/6/2012; Ludt sita dél bé sung mét s6 diéu
cua Ludt Gido duc dai hoc ngay 19/11/2018 va Nghi dinh s6 99/2019/NP-CP ngay
30/12/2019 cua Chinh phii ban hanh Quy dinh chi tiét va hudng dén thi hanh mét sé
diéu ciia Ludt sira d6i, bé sung mot s6 diéu cua Ludt Gido duc dai hoc;

Can cir Quyét dinh 56 50/2017/0D-TTg ngay 31/12/2017 cia Thi tudng Chinh
phit vé viée quy dinh tiéu chuan dinh mice st dyng mdy mdc, thiét bi;

Can cik Thong tu s6 16/2019/TT-BGDDT ngay 04/10/2019 cua Bé Gido duc va
Dado tao vé viéc hudng dén tieu chudn, dinh mic sir dung mdy méc, thiét bi chuyén
dung thudc linh vuc gido duc va dao tao;

Can cir Cong van 56 925/BGDPT-CSVC ngay 09/3/2021 cua B Glao duc va Dao
tao vé viéc iy quyen cho Hiéu truéng Truong Dai hoc Nha Trang ky quyét dinh ban
hénh tiéu chudn, dinh mirc sir dung may méc, thiét bi chuyén dimg thuée linh vuc gido
duc va dao tao cho T ruong Dai hoc Nha Trang;

Can cit Nghi quyez‘ 50 340/NQ-HDBT ngay 24/3/2021 ciia Héi dong Truong vé viéc
ban hanh Quy ché T6 chitc va hoat dong cua Truong Dai hoc Nha Trang;

Xét dé nghi cia T rudng phong Ké hoach - Tai chinh.

QUYET PINH:

Piéu 1: Ban hanh tiéu chudn, dinh mirc sir dung may méc, thiét bi chuyén ding
thudc linh vuc gido duc va dao tao cua Trudng Pai hoc Nha Trang tai Phu luc kém theo
Quyét dinh nay.

Piéu 2: Pinh mirc duoc ra soat didu chinh, b sung hang ndm va trinh cdp trén
thdm dinh theo quy dinh. Nha trudng dau tu trén co 8§ dé xuét cia cac don vi, phu hop
v6i tiéu chudn, dinh mic, didu kién thic t& va dam bao hidu qua, tiét kiém.

Piéu 3. Quyét dinh nay co hiéu luc ke tir ngay ky va dugc p dung déi vei may moc,
thiét bi, dung cu.... dii tiéu chudn tai san ¢ dinh cta ché d6 quan ly, tinh hao mon tai san cb
dinh theo quy dmh Cac 6ng, ba trudng cac don vi va cac ca nhén lién quan chiu trach
nhiém thi hanh Quyét dinh nay./.

Noi nhan:

- B6 GD&DT (dé bao céo);

- VP Hoi dong trudng (dé bao cdo);
- Kho Bac NN KH (dé bao c4o);

- Nhu Piéu 3;

- Luu: VT, P.KHTC. -




PHU LUC - DANH MUC TIEU CHUAN PINH MUC SU DUNG MAY MOC, THIET BI CHUYEN DUNG
(Kém theo Quyét dinh s6 374 /OP-DHNT ngay 06 thang 4 ndm 2021)

Don vi tinh M3t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén miy mé6c/ Thiét bi (Bé/cdil...) (t6i thiéu) (theo sb
lugng)
A |TRUNG TAM THi NGHIEM THU'C HANH (CAC PHONG THi NGHIEM THU'C HANH THUQC KHOA PIEN - PIEN TU)
I. THIET BI/TAI SAN DUNG CHUNG
1 [MO HINH
+ Kich thudc may: 590 * 550 * 690mm; Kich thugc ving in: 300 * 300 * 400mm
I.1 May in 3D Bo + Heé may corexy: téc do in nhanh 150mm/s; Lép in: 0.05 - 0.2mm. 1
+ Diéu khién: Mainboard Duet 2 wifi
1.2 |Day chuyén déng g6i thuc phim Bo - Qua trinh Péng chai va Gin nép; Qua trinh dong déu thoi gian; Qua trinh déng g6i; Qua trinh bao goi 1
4 THIET BI KHAC (Mdy tinh, thiét bj nghe nhin, phdn mém, ‘
ban ghé, ...)
CPU : Intel Core i5 9400F
2.1 May tinh Bo Boar mach chii : MSI B360M Bazooka; RAM : 16G 25
o) cimg : SSD 180G; HDD : 1T; Man hinh: 23.8"
L ) Kich thudc 65"; man hinh dong QMH, Edge LED, 60Hz
2.2 (Man hinh Cai D06 phén giai 3,840 x 2,160 :
2.3 Phén mém Labview Licence |Phén mém Labview 25
II. PHONG THi NGHIEM TRUYEN PONG PIEN
1 TAI LIEU
1.1 Huéng din sir dung labview Cubn/Ebook Céc thi nghiém vé truyén dong dién, dong co, may bién ép,. 1
1.2 Huéng din sir dung thyc hanh ban thi nghiém Cuén/Ebook |C4c thi nghiém vé truyén dong dién, dong co, may bién ép,.. 1
1.3 Huéng dan sir dung kit thi nghiém TMS320F28335 Cubn/Ebook 1
2 |MO HINH
2.1  |Ban thi nghiém truyén dong dién ki Thyc hanh c4c ni dung: Diéu khién dong co DC; Diéu khién dong co budc; Diéu khién dong co Servo 25
Sén xudt: SMC
22 |MB® hinh hé théng tu dong cong nghiép, Khi nén bo - Dién diéu khién hé théng khi nén. 25
- Thiét bi 1ap trinh diéu khién hé théng khi nén
23 |Day chuyén déng géi thuc phdm b6 - Qua trinh Déng chai va Gén nip; Qua trinh dong diu thoi gian; Qué trinh dong goi; Qué trinh bao goi 5
3 MAY/ THIET BI
NP . Phin cimg
31 |[Kisthi nghitm TME320F28535 ko - Card diéu khién: TMDSCNCD28335: TMS320F28335 (DIMM100 based controlCARD) 25
32 LOGO! 230RCE bd 8 ngd vao s6; 4 ngd ra relay; Pién ap 220V 25
I m& rong ch 5 30 56
33 [M6 dun mé rong (Logo! 230RCE) gy | ool manngohoLogo g Sgl vie s 25
8 ngd ra relay
Phuong phép diéu khién: Phase-to-phase diéu rong xung hinh SIN; Tén sb ngd ra: 0.1~400Hz (hoic 1000Hz & c}}é d6 tan
34 Bién tan 5.5kw, 3 pha 380VAC bd $6 cao); Cép chinh x4c: +0.01% & tin s6 max. (digital set); £0.2% & tin s6 max. (analog set); Do phan giai tin sb dat: 25
Digital set value: 0.01Hz; )
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Don vi tinh M3t s6 dic tinh/yéu ciu ky thuit Pinh mic
STT Tén mdy méc/ Thiét bi (Bé/edi/...) (t8i thiéu) (theo 50
luong)
35 Bién tin SIEMENS MM440 b3 Dién ap: 380-480 V +10/-10% ; Tén s6 hoat dng 47-63 HZ; Cong suat: 75 KW; Qu4 tai 150% 25
~  |6SE6440-2AD37-5FAl \
Théng s6 k¥ thuat;
- DCV: 400m/4/40/400/600V/0.5%
3.6  |Pdng hd van nang SANWA CD770 cai - ACV: 4/40/400/600/1.2% 25
- DCA: 4001/40001./40m/400mA/1.4%
- ACA: 4001/40001/40m/400mA/1.8%
4 THIET BI KHAC (Mdy tinh, thiét bi nghe nhin, phdn mém,
ban ghé, ...)
4.1 May tinh bd Vixirly: 'CPU : Intel Core i5 9400F Turbo 4.1GHz | 6 CORE ; Main : MSI B360M Bazooka;:RAM : 16G/3000
O cimg: SSD : 256G; HDD : Seagate Barracuda 1T 7200rpm 25
Card man hinh VGA : Nvidia GTX 1050Ti 4G | 128bit | DDRS; Man hinh: 23.8"
42  |Phin mém Labview Licence  |Phan mém Labview 25
43 Ban cai 1600x1000x800mm 25
44  |Ghé céi Ghé Hoa phat 50
45 Phan mém autoSIM-200 ADVANCED licence  |Ma: SAI2353 - autoSIM-200 ADVANCED (danh cho gi4o duc) 25
III. PHONG THI NGHIEM PIEU KHIEN LAP TRINH
1 TAI LIEU
1.1 |Hu6ng din thuc hanh Diéu khién 14p trinh Cudn  |Hudng dén thyuc hanh céc bai thuc hanh Diéu khién 1ap trinh 25
2 |MOHINH
; o i E e s . Thyc hanh céc ndi dung:
2.1 Ban thi nghiém Diéu khién 14p trinh cai - Trang bj cép ngudn ba pha 25
o T . San xuét: Giang vién va Sinh vién thyc hién dudi dang d& tai
22 Mo hinh thic hanh Dicu khién 1gp trinh bo - Cung cép nguén; Cung cp thiét bi ngoai vi: Dén, quat, nut nhén, cong tic, Analog 45
3 MAY/ THIET BI
Ma thiét bj CPU 1215C AC/DC/RELAY
3.1 Bo diéu khién 1ap trinh $7-1200 bo 2 cong PROFINET PORT; Ngb vao s6: 14; Ngd ra relay: 10 DO RELAY 2A; Ngd véo tuong tw: 2; 0-10V DC; Ngd ra 25
tuong tu 2
. s Ngo rarelay: 16
32 |M6 dul mé rong PLC S7-1200, SM1222 bo Cutng d5 dong dién 2A 25
33 |LOGO!8 bo Modun logo! 24CE, man hinh hién thi, ngudn cung cdp 24V, 8diu vao 24V (4 diu vao twong tw)/4 dau ra. 25
Ma thiét bi CPU 313C
B¢ lap trinh PLC S7-300 R i A . PO
34 CPU 313C — 6ES7313-5BG04-0AB0 bd Ngd vao s6 24 DI, Ngd ra relay 16 DO, Ngd vao tuong tu 4A1 ngd ra tuong tr 2 AO, 1 PT100; Nguon cap 24V DC 25
35 B0 Léap Trinh PLC S§7-1500 CPU 1511C-1 PN — 6ES7511- b6 Ma thiét bi 1511C-1PN, 25
) 1CKO01-0AB0 9 Ngd vao s6 16; Ngd ra relay 16; Ngd vao twong t 5; Ngd ra tuong tir 2
S SR N R M4 thiét bj FX3GA-60MR-CM.
3 B0 dica kdsicm Igp trin PLC Mitsubisit ko 36 ngd vao DC sink/source; 24 ngd ra Relay, by nhé 32Ksteps, toc d6 0.21ps, ngudn cip 100-240VAC. B
. . CP1E-E60SDR-A. 36 ngd vao DC sink/source, 24 ngd ra Relay, ngudn cip 85-264VAC, bd nhé chuong trinh 2Ksteps.
3.7 Bo diéu khién lap trinh PLC Omron bo 25
Ma thiét bi MT80711P. Man hinh 7" 16 triéu mau, cong giao tiép RS232/RS485, Ethernet, két néi v6i PLC Siemens,
38 Man hinh HMI Weinview bd Mitsubishi, Omron 25
o o . Ma thiét bi GS2107-WTBD. Man Hinh Cam Ung 7inch
3.9 |Man hinh HMI Mitsubishi bo TFT LCD 65536 mau. Day dii cdng giao tiép USB, RS-232, RS-485/422, Ethernet, khe SD. 25




Pon vi tinh M0t s6 dic tinh/yéu ciu ky thuit Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (i thiéu) (theo s6
luong)
Man hinh HMI SIMATIC HMI TP1900
3.10  |Man hinh HMI TP1900 COMFORT bo Kich thuéc 19" 25
Théng s6 ky thut:
- DCV: 400m/4/40/400/600V/0.5%
- ACV: 4/40/400/600/1.2%
. . - DCA: 400p/40001./40m/400mA/1.4%
3.11  (Dong ho van ning SANWA CD770 céi - ACA: 400/40001/40m/400mA/1.8% 25
- Dién tro: 400/4k/40k/400k/4M/40MSY1.2%
- Dién dung: 50n/500n/5p/50p/100uF/5%
3 THIET BI KHAC (Mdy tinh, thiét bi nghe nhin, phan mém,
ban ghé, ...)
bd CPU : Intel Core i5 9400F . 25
4.1 My tinh Ram : 16G; O cimg : SSD 180G; HDD : 1T; Car man hinh : Nvidia GTX 1050Ti 4G; ngudn : 600W v3; Man hinh: 23.8"
42  |Ghé cai Ghé Hoa phat 50
43  |Phin mém Tia Portal v15 Licence  [Phén mém Tia Portal v15 (Phién ban gido duc) 25
44  |May chiéu Cai My chiéu Sony VPL-DX271 1a dong san phim thay thé model. 1
Bo P . 10
. } : : Th - kh
45 Ta sét loker 20 ngan TPT-S20N04 ;l;l;;:: vén phong: 1830x1200x450 mm; Ti locker c6 20 ngain 04 khoang TPT-S20N04 durgc chia thanh 20 ngan,cé khoa
IV. PHONG THU'C HANH KY THUAT PIEN
1 TAI LIEU
1.1 Huéng dan thuc hanh K§ thuat dién cubn 25
2 |MOHINH 25
2.1 |M6 hinh ndi dy 1 pha méc nbi tiép bo - Gom aptomat 1 pha cip ngudn 220V va cac dién trd, tu dién, cudn cam dé dau mach ndi tisp. 25
2.1 |M& hinh néi day 1 pha méc song song bo - GOm aptomat 1 pha cap ngudn 220V va cac dién trd, tu dién, cudn cam dé dau mach song song. 25
2.1  |Mbd hinh néi ddy 3 pha mic hinh sao bd - GOm aptomat 3 pha cAp nguén 110/220V va tai ba pha d& méc hinh sao. 25
2.1  |M6 hinh ndi ddy 3 pha mic hinh tam giac bd - Gom aptomat 3 pha cp ngudn 110/220V va tai ba pha d& méc tam giac. 25
2.1 M6 hinh d4u sao ddng co KPB 3 pha bd - Gém aptomat 3 pha cép ngudn 380V va mé hinh déng co 3 pha. 25
2.1 |MB6 hinh d4u tam gi4c dong co KPB 3 pha bd - Gém aptomat 3 pha cp ngudn 220V va m6 hinh dng co 3 pha. 25
2.1 M5 hinh khéi dong dong co KDB 1 pha bd - Gom aptomat 1 pha cdp ngudn 220V va mé hinh dong co 1 pha. 25
2.1  |Mo hinh khéi dong dong co KB 3 pha bd - Gom aptomat 3 pha cp ngudn 380V va mé hinh dong co 3 pha. 25
2.1 Mb hinh khéi dong sao/tam giac dong co KDB 3 bd - GOm aptomat 3 pha cép ngudn 380V, ciu dao chuyén mach sao/tam gi4c va mé hinh dong co 3 pha. 25
2.1  |Mbd hinh diéu khién téc d¢ dong co mot chidu bo - Dong co 1 chiéu, didu khién téc do qua bién tro. 25
3 |MAY/THIET BI
3.1  [May bién 4p ba pha cai Cung cap dién 4p 3 pha; 220V/380V va 110 V/220V 25
3.2 |Bo chuyén dbi ngudn AC/DC bd cung cdp ngudn va diéu chinh; ngudn DC 25
4 |DUNGCU
cai Model: CD800A - xut xir: China
R s Dong DC: tir 0.1mV ~ 600V; 0.01mA ~ 400mA
41  |Dénghb do van ning Sanwa CDS00A g el e 25

Dong AC: tir 1V ~ 600V; 0.01mA ~ 400mA
Dién tro: 0.1ohm ~ 40.00 Mega ohm; Tén s8: 1 Hz ~ 100 kHz; Pin st dung: 400 gidy




Pon vi tinh

Mot s6 diic tinh/yéu cAu ky thuat

Pinh mire

STT Tén maiy méc/ Thiét bi (Bo/cdil..) (t6i thidu) (theo sé
luong)
4.2 Ampe kim Kyoritsu 2017 cai Thang do dong AC A: 200/600A | % 1,5%; Thang do dién ap AC: 200/600V = 1%,; Q: 200Q |+ 1,2% 25
St 8 cai Thang do dong AC: 6/15/60/150/300A
4.3 |Ampe kim AC chi thi kim KYORITSU 2608A (300A) Thang do dién ap AC: 150/300/600V; Thang do dién ap DC: 60V: Q: 1/10kQ 25
44  |Day don c6 gific cim soi Day dién gom 2 dau jack cm. 200
5 THIET BI KHAC (Mdy tinh, thiét bi nghe nhin, phdn mém,
ban ghé, ...)
5.1  |Ghé ngdi SV cai Ghe Hoa phat 50
V. PHONG THU'C HANH MAY DIEN VA TRANG BI PIEN
1 TAI LIEU
1.1 Tai liéu Thyc hanh dién cudn Céc thi nghiém thyc hanh dién 25
12 Tai liéu thuc hanh trang bj dién cudn Céc thi nghiém thuc hanh dién 25
13 Tai liéu thuc hanh dién dan dung cudn Céc thi nghiém thyc hanh dién 25
14 Tai liéu thuc hanh do ludng dién cubn Céc thi nghiém thuc hanh dién 25
1.5 Tai liéu thuc hanh khi cu dién cubn Ciéc thi nghiém thyc hanh dién 25
2 |MO HINH
- * ot chiéu: Di i & 6ng tic chuy? ¢ do ipple- in, cac mach
M hinh thyc hanh d&u néi c4c logi ban Mot'chléu Diode, Tranzizto chuyén mach, Cong tic chuyén mach téc d6 cao, Ripple-Su gon song, Nap pin, cac mac
2.1 P dién Labvolt Buck va Boost Chopper, Four-Quadrant Chopper 25
ong co dien Labvo - Piéu khién ddng co mét chiéu; Dién tir cong suat xoay chiéu 1 pha; Dién tir cong suit xoay chiéu 3 pha:
ban Hé thong éng va hop di day ndi
2.2 M6 hinh thuc hanh dién dén dung CB tdng 1 pha 2 cuc, 20A, Dong ngin mach 10KA, dién ap 1am viéc 240/400VAC, 50Hz; K&m dén b4o tin hiéu; Chudng 25
dién dién ap 220VAC, 50Hz, 45mA. Am lugng 120dB; Déng hd van ning
2.3 |MBO hinh trang bi dién b BY thyc hanh trang bj dién c6 bé tri CB, cng téc to, jack cim. (GV tu Idp theo yéu cau k¥ thuat) 25
24 Bong co quin bd X?c dong co cii dé sinh vién thuc hanh quin day 25
dong co.
2.5 |B{ thi nghiém: Po ludng va bdo vé hé théng TN/TT/IT bd Gom: h¢ théng TT, TN, TN-C, TN-S hoac TN-C-S 25
B0 thi nghiém: I8p dit dién voi hé théng ndi dét, bao vé chéng bo Gom: H¢ théng ndi dt, bao vé chong sét, hé thong ndi dat TN/TT
2.6 A foaz 25
sét, hé thong n6i dat TN/TT
57 |BO thuc hanh: phan phdi dién bao vé ndi dat, mach ngit dong by Gom: 1 MCB va RCDs, 10 mA, 2 cyc loai A. 1 RCD, 30 mA, 4 cyc loai B. 50
) 10, loai B MCB: 1 pha, 3 pha.
2.8 |B0 thi nghiém may dién va kiém tra hé théng bd M hinh t cong thc-hdp sb véi céc cong the bao vé dong co va bién dien ap didu khién, 25
29  [Kém bing cai Kim déu bing 165mm ELORA 495BI-165, Kim da ning 25
5 i cai Kém mé nhon 8 inch/200 mm STANLEY 84-102-S
2.10  [Kem mé nhon - Kém mo nhon 8 inch/200 mm. e
211 |Kém tuét day cai Kém tudt day tw dong Tolsen 38049 25
212 Tubt no vit cdi Vit bake #0x125mm Stanley 65-159 25
213 |Kém cit cai Kim ct Toptul DEBF2207 25
3 THIET BI KHAC (Mdy tinh, thiét bj nghe nhin, phdn mém,
ban ghé, ...)
e 2 N CPU : Intel Core i5 9400F; Boar mach chi : MSI B360M Bazooka; RAM : 16G
31 |Miytinh &8 bin ba O cimg : SSD 180G; HDD : 1T; Man hinh: 23.8" 25
3:2 Man hinh cai Kich thugc 100" SONY




Don vi tinh Mot s6 dic tinh/yéu cau ky thuit Pinh mic
STT Tén my méc/ Thiét bi (Bo/cdi/...) (tdi thiéu) (theo s0
lurong)
33 |Phén mém Revit 2020 Licence  |Phin mém Revit MEP 2020 25
34 |Phin mém AutoCAD 2020 Licence  |phin mém Electrical AutoCAD 2020 25
3.5  |Ghé ngdiSV Cai Ghé Hoa phat 50
VI. PHONG THUC HANH CUNG CAP PIEN
1 TAI LIEU
1.1 Tai liéu thuc hanh cung cép dién cuén Céc thi nghiém thyuc hanh dién 25
2 MO HINH
e . . My dién dong bo ba pha, B¢ diéu khién dién 4p kich tir, Khéi may cit, B déng bd hoa, Bo kidm soat didu chinh dién 5
> Rl mghifens ouiey phaardicn b8 4p, By dicu khién cosj mdy phét, Bo dieu khien cong suét tac dung clia may phat, Bo tw dong dong bd hoa
by |BO thiét bi truyén tai va 3 May bién 4p ba pha, Mo hinh dudng day truyén tai, Tu dién dutmg ddy truyén tai, Mo dun may cit cong suit, Bo bu su cb 25
' phan phéi dién nang bao gdm cac mo dun % cham dét, He théng thanh g6p kép ba pha, Céng thc dién ti.
.3 |BO thiét bi bio vé hé - Céc méy bién dong va may bién 4p, cic Ro le: qua 4p/thap 4p,dinh huéng, thdi gian nguge,qua dong, bao vé,dinh hudng, 0%
: théng dién ning bao gdm c4c md dun o canh bao, bao vé bién ap kiéu so léch, Mo hinh duong day truyén tii cao 4p
b4 |BO thiét bi sir dung ning B3 B0 diéu khién cong suat phan khang, Bo tu bu déng cét dugc. Dién nang ké 3 pha, Déng hd do cong suat cuc dai, Bo chi 24
) lugng bao gdm cic m6 dun 4 thi cong suét phan khang
25 M6 hinh tram bién &p bao oth G sriodale bo Heé thox;lg thfmh g6p ddi 4 dao cach ly, H¢ thong thanh g6p d6i 2 dao cach ly, Méy cat, Tai, Thiét bi do ludng, B ngudn 25
cung cap dién
; ; A A A s 12 - ae ¥4 A = & EE 3 . PRI a h A
26 M hinh hé théng phan phéi dién (mé hinh A29 IDLE/3) b6 Nguor} cungAcﬁp, Thiét bi bao vé, Tai 1 pha, 3 pha, Méy bién 4p, Bo tu bu, Bo diéu chinh dung lugng va vi tri bu, B§ phén 25
tich cong suat
2.7 |Mb hinh dudng day truyén tai cao 4p bo Méy bién 4p, B6 ngudn, M4y cit, Dao cach Iy, Thiét bi do ludng va hién thi do 25
Théng s6 ky thut:
y oy . - DCV: 400m/4/40/400/600V/0.5%; ACV: 4/40/400/600/1.2%
s ; 25
28  (Bonghovan ning SANWACD7I0 cdi - DCA: 4001/40001/40m/400mA/1.4%; ACA: 400p/4000p/40m/400mA/1.8%
- Dién trd: 400/4k/40k/400k/4M/40MQ/1.2%; Tan sb: 5/50/500/5k/50k/100kHz/0.3%
p THIET BI KHAC (Mdy tinh, thiét bj nghe nhin, phdn mém,
ban ghé, ...)
. 2 CPU : Intel Core i5 9400F
g3 [Meyibdtban bd Boar mach chii : MSI B360M Bazooka 25
Ram : 16G; O cimg : SSD 180G; Man hinh: 23.8"
32 [Man hinh céi Kich thuéc 100" SONY 1
3.3 |Phin mém Revit 2020 Licence  |Phdn mém Revit MEP 2020 25
34  |Phén mém AutoCAD 2020 Licence  |Phén mém AutoCAD 2020 25
3.5 |Ghé cai Ghé Hoa phat 50
VIL. PHONG THi NGHIEM PIEN TUONG TU
1 TAI LIEU
1.1 |Tai ligéu huéng din thyc hanh Dién tir twong ty cubn 25
2 MAY/ THIET BI

A g



Don vi tinh Mt s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdi...) (t5i thidu) (theo s6
luong)
: inh ky thuét: 5 h dié ét ¢ 4c dé ngudn dé thuc hién ca h thi
21 Mé dun thyc hanh émg dung diode chinh luu va én dinh dién 4p b6 Dac. Emh ky thuét: Bao gom cac mach dién dugc ché tao theo module c6 két hgp cac dé ngudn dé thuc hién cac mach thi 25
nghiém khéc nhau
22 M§ dun dinh thién, phan cyc cho transistor BJT bo 25
Mo dun thuc hanh dinh thién va phén cuc R
) 1 ) 5
23 | tho FET b ’
M5 dun thue hanh mach khuéch dai R
24 | ding BIT yAFET 50 2
25 M6 dun thyc hanh tmg dung OP-AMP tao bo 25
’ tin hi¢u analog va khuéch dai, loc. ©
M dun thyc hanh diéu khién analog i .
26 | dung SCR, TRIAC b0 -
. THIET BI KHAC (Mdy tinh, thiét bj nghe nhin, phdn mém,
ban ghé, ...)
3.1 |Tivi LCD (LED) > 75 INC hogc mdy chiéu c6 man chiéu cai Tivi LCD (LED) > 75 INC hozic M4y chiéu Sony VPL-DX271 c6 man chiéu 1
R N . Kich thudce nhu sau:
32 Bafs it #0.4un thyc lisoh sl rong: 800mm, dai: 1400mm, cao: 775 mm a5
33 Bén gido vién Hoa Phat BGV103 kem ghé giso vien cdi Ban: W1200 xD 600 x H750; Ban gio vién hc lién canh mé, khung ong thép vudng 30 x30 son tinh dién, mit ban gd 1
day 18mm.
3.4  |May tinh dé ban két néi v6i Tivi LCD hoic méy chiéu bd Céu hinh: Dual core 3.0GHz, Ram 512KB, Hard Disk 120GB, CD RW, Monitor 15” 1
3.5  |Ghé ngdi cai Dugc lam tir inox khéng gi hozic thép ma/son tinh dién, mit ngdi cia ghé da dang inox 50
3.6  |Dénghd do van ning céi Thong sb theo dur 4n khi trién khai 25
37 May hién séng 2 tia cai Théng s theo du 4n khi trién khai 25
3.8 [Bd dd nghé sira chira dién tir va bio ho an toan lao dong bo Théng s6 theo du 4n khi trién khai 25
39 [TuvYté cai vattuy té co ban phuc vu bing b6 , xir Iy so b sat thwong 1
) . ] Théng s theo du 4n khi trién khai 1
3.10 Mady hut bui vé sinh thiét bi cai
VIIL. PHONG THI NGHIEM AUDIO-VIDEO
1 TAI LIEU
1.1 Tai liéu huéng dan thuc hanh K thuit AudiO-Video cubn 25
2 |MAY/THIET BI
21 M5 dun thyc hanh bién d5i 4m thanh, hinh anh thanh tin hiéu b6 bic tinh k¥ thuét: 25
' dién 0 Bao gbm c4c mach dién dugc ché tao theo
2.2 |Mb dun thyc hanh xir ly tin hiéu Audio_Video bo module ¢6 két hop céc d€ ngudn de thuc hién 25
o i ] i cac mach thi nghiém khac nhau
2.3 M0 dun thuc hanh truyén dan hitu tuyén, vo tuyén, quang tuyén bd 25
24 Mo dun thyc hanh tai tao lai &m thanh, hinh 4nh tir tin hiéu dién bd 25
25 Mo dfm thuc hanh dinh dang va luu giif tin hiéu 4m thanh, b3 25
hinh &nh




Pon vj tinh MGt s6 dic tinh/yéu ciu ky thuit Pinh mirc
STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t5i thiu) (theo s6
luong)
3 |THIET BIKHAC (Mdy tinh, thiét bi nghe nhin, phdn mém, ban ghé, ..)
& . ; i " i
3 Tivi LCD (LED) > 75 INC ho#c m4y chiéu va man chiéu cai Tivi LCD (LED) > 75 INC hosic May chiéu Sony VPL-DX271 c6 man chiéu 1
32 Ban thuc hanh cai Rong: 800mm, dai: 1400mm, cao: 775 mm 25
3.3 [Ban gido vién Hoa Phat BGV103 kém ghé giao vién céi Ban: W1200 xD 600 x H750 1
3.4 |May tinh d& ban két ndi véi Tivi LCD hoiic méy chiéu bd Théng s6 theo dur 4n khi trién khai 1
3.5 |Bo ddnghé diéntirva quin 40 bao hd bo Théng s6 theo dir 4n khi trién khai 25
3.6 M4y tao tin hiéu don 4m cai Tin hiéu c6 dii dang séng chuin. Tén s6 tir 0 dén 50KH z 25
3.7 |M4y phat soc mau chuin chi Phit tin hiu hinh 4nh nguyén ban, tin hiu qua diéu ché RF, tin hiéu s6 25
3.8 May hién séng 2 tia 40MHZ cai May hién séng hién thi man hinh LCD c6 két ndi may tinh. 25
3.9 |Ddng hd do van ning cai Sanwa hoic Hioky 25
3.10 |Ghé ngdi cai Hoa Phat 50
311 [Tuyté céi Bao gbm: bang , bong, con, ging tay y té 1
IX. PHONG THi NGHIEM PIEU KHIEN TU PONG
1 TAI LIEU
1.1 |Tailiéu huéng dén thuc hanh Piéu khién tr dong cudn 25
2 MAY/ THIET BI
2.1 H¢ théng mdy tinh ndi mang LAN gém 1 méy chi va 5 may Bo thi nghiém diéu khién tu dong MS1005.
con (C4u hinh: Dual core 3.0GHz, Ram 512KB, Hard Disk bo Xuit xtr: Pai Loan 1
120GB, CD RW, Monitor 15”) Dic tinh k¥ thut: Gdm 5 module thiét bi.
22 M hinh hé théng 16 nhiét céi 25
23 |Md hinh diéu khién thang may 4 ting céi 25
24 M6 hinh tay may 6 bac tu do cai 25
2.5 |M6 hinh diéu khién dong co Servo bing giai thuat PID céi 25
. THIET BI KHAC (Mdy tinh, thiét bj nghe nhin, phdn mém,
ban ghé, ...)
3.1  |Phén mém Matlab (Labview) hé théng 25
32 Tivi LCD cai 75 inch UA75RU7100 1
33 Ban d3t md dun thye hanh cai Rong: 800mm, dai: 1400mm, cao: 775 mm 25
. 1
34 Ban gido vién Hoa Phat BGV103 kém ghé gio vién cai WIZ00 XD Bi0m S0
3.5  |Ghé ngbi ok Hoa Phat 30
X. PHONG THi NGHIEM PIEN TU CONG SUAT + PO LUONG CAM BIEN
1 TAI LIEU
1.1 |Tai liéu huéng dén thuc hanh Dién tir cong suét cuén 25
1.2 |Tailiéu huéng dén thuc hanh Dién tir cong suét cudn 25
2 MAY/ THIET BI

VoA



Pon vi tinh M4t s6 diic tinh/yéa ciu ky thuat Pinh mirc
STT Tén m4iy méc/ Thiét bi (Bg/edil...) (t5i thidu) (theo 6
luong)
2.1 M6 dun thyc hanh Chinh luu ¢6 diéu khién mét pha bd B¢ thi nghiém dién tir cong suét ED2040. Xuét xir: Han Quéc hoic tuong duong. 25
22 M5 dun thyc hanh Chinh lvu c6 didu khién ba pha bo - DB4c tinh ky thuat: Bao gom cac mach dién dugc ché tao theo module trong véi hop dung bang nhém 25
23 M0 dun thuc hanh Nghich luu mét pha va ba pha bd 25
2.4 [Mb dun thuc hanh Diéu khién déng co bing PWM b6 25
2.5  |MO6 dun thyuc hanh Bién dbi cong sut AC-AC bo 25
2.6 Modul do dién mét pha bd 25
2.7 Modul do dién ba pha bd 25
2.8 |B¢ thuc hanh cam bién nhiét bo 25
2.9  |B¢ thuc hanh cam bién tiém can b6 25
2.10  |Bo thuc hanh cam bién luc bd 25
2.11  |B¢ thuc hanh cam bién 4p sudt, luu lugng bd 25
2.12  |Bo thuc hanh cdm bién quang bd 25
2.13 B9 thuc hanh cam bién van téc, gia toc bd 25
2.14  |B$ thuc hanh cam bién hdng ngoai bo 25
2.15 |DPdng s6 van ning cai 25
2.16 |Ampe kep céi 25
Bo dd nghé khic phuc su ¢6 (tuvit, bake, tuvit det, kim cach
2.17  |dién, kim bam day, kim tudt ddy, mo han dui céng suit 1on bd 10
(100W), bg bao hj lao dong)
2.18  |Pdng hd do cong suit 1 pha céi 25
2.19  |Déng hd do goc lach pha céi 25
220 |May hién song 2 tia 40MHz cai 25
221 b Xudt xtr: Chau A
- GROUP OF DIODE MODULE: Bién ap: 500V; Dong dién: 15A; Bao vé : 5A Fuse With Fuse Holder
-GROUP OF SCR MODULE: bién 4p: 600V; Dong dién: 15A; Béo vé: 5A Fuse With Fuse Holder
-TRIAC MODULE; Dién 4p : 600V; Dong dién: 15A; Bao vé: 5A Fuse With Fuse Holder
-POWER MOSFET MODULE; bién 4p DC ngd vao: Téi da 220V; Dong dién ngd ra DC: Téi da SA
’ Tén s6 diéu chinh: 0...15KHz; Dién ap: 600V; Dong dién: 15A; Bao vé: 5A Fuse With Fuse Holder
B0 thure hanh dién tir cong suat - DARLINGTON TRANSISTOR MODULE; Pién ap DC ngd vao téi da: 220V; Dong dién DC ng ra téi da: 5A; Tén s6 25
diéu chinh: 0...15KHz; Pién ap: 600V; Dong dién: 15A; Bao vé : SA Fuse With Fuse Holder
- IGBT CHOPPER / INVERTER MODULE; Bién 4p DC ngd véo t6i da: 220V; Dong dién DC ngd ra tdi da: 5A
Tén s6 diéu chinh: 0...15KHz; Dién 4p: 600V,Dong dién: 15A
5 THIET’ BI KHAC (Mdy tinh, thiét bi nghe nhin, phan mém,
ban ghe, ...)
3.1 Ti vi LCD hotic méy chiéu cai Tivi 75 inch UA75RU7100 hogic My chiéu Sony VPL-DX271 (kém man chiéu) 1
32 Ban dit mé dun thuc hanh cai Rong: 800mm, dai: 1400mm, cao: 775 mm 25
3.3 |Bang viét chéng l6a cai 1
34 {‘;:y tinh:4¢'ban ketndi ti vi LCI hofméy:chia + i thiong b0 |CAu hinh: Dual core 3.0GHz, Ram 512KB, Hard Disk 120GB, CD RW, Monitor 15” 1
3.5  |Ban gido vién Hoa Phat BGV103 kém ghé gido vién cai Ban: W1200 xD 600 x H750 1
3.6 T/ gia dung cac mo6 dun cai Thiét ké theo KT phong 8
3.7  |Ghé ngdi cai Hoa Phat

50




Don vi tinh M0t sb dic tinh/yéu ciu ky thuat Pinh mire
STT Tén m4y méc/ Thiét bi (Bé/cdi...) (t8i thiéu) (theo 0
lugng)
XI. PHONG THi NGHIEM BIEN TU SO + VI XU LY
1 TAI LIEU
1.1 |Tai liéu huéng din thuc hanh Vi xir ly cudn 25
1.2 Tai liéu hudng din thuc hanh Dién tir s§ cudn 25
2 |MAY/THIET BI
21 Mb dun thuc hanh C4c phan tir logic co ban (AND, OR, NOT, bo Dic tinh k¥ thut: B0 thi nghiém dién tir cong suit MCS-51 / AVR / PIC Leaptronix uP-2. 25
" |NOR, NAND, EX-OR, EX-NOR) ¥
22 M5 dun thuc hanh IC logic t hop ( Mach giai ma, ma hoa, dén bo 25
““ |kénh, phan kénh) ©
2.3 |Md dun thyc hanh IC logic tun ty (B6 dém, Thanh ghi dich) bo 25
2.4 Mo dun thuc hanh ADC-DAC bo 25
2.5 M$ dun thyc hanh Bo nhé bd 25
2.6 Mo dun thuc hanh FPGA bo 25
2.7  |Pong sb van ning cai 25
2.8 May hién séng 2 tia 40MHz cai 25
29 Hé théng may tinh néi mang LAN gbm 1 may chi va 4 méy con| hé théng 1
2.10  |Mb dun thuc hanh "Hién thi led don, led 7 doan" bd 25
2.11  |Md dun thuc hanh "Diéu khién ban phim ma tran" b 25
2.12  |Mb dun thyc hanh "Diéu khién dong co budc" %) 25
2.13  |Mo dun thyc hanh "Diéu khién ADC ; DAC" bo 25
2.14  [Mb dun thyc hanh "Hién thi LCD" bd 25
2.15  |Module diéu khién téc d¢ quat bo 25
2.16  [Module cim bién nhiét bo 25
2.17  |Module diéu khién dong co buée bd 25
3 THIET BI KHAC (Mdy tinh, thiét bi nghe nhin, phdn mém,
ban ghé, ...)
3.1 Tivi LCD (LED) > 60 INC ho#c may chiéu cai Tivi 75 inch UA75RU7100 hoic May chiéu Sony VPL-DX271 (kém man chiéu) 1
32 Ban d4t m6 dun thuc hanh cai Rong: 800mm, dai: 1400mm, cao: 775 mm 25
3.3 Ban gi4o vién Hoa Phat BGV103 kém ghé gi4o vién cai W1200 xD 600 x H750 1
34 My tinh dé ban két néi v6i Tivi LCD hozic may chiéu bd Céu hinh: Dual core 3.0GHz, Ram 5 12KB, Hard Disk 120GB, CD RW, Monitor 1 1
3.5 |Ghé ngdi cai Hoéa Phat 50
XI. PHONG THi NGHIEM VAT LY PAI CUONG
B¢ thi nghiém Vit ly Khao sét c4c qua trinh dong luc hoc, qué bo
1 trinh va cham trén dém khong khi. Nghiém dinh lut Newton, Model BKM-040 5
dinh luét béo toan dong lugng.
2 Bo. Ehl r}ghle;m Yat l_y Khag sat hién tuong nhiét dién. Liy miu bd Model BKT-010 5
nhiét ké cip nhiét kim loai .
3 Khao st cac d#c tinh cia diode va transistor. bd Model BKE-090 5

e



Do vi tinh Mot s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo sb
lugng)
. . . i bd
B9 thi nghiém Vit ly Khao sat hién twgng nhiéu xa anh sang
3 - 5
4 qua céch tir phang. Xac dinh budc séng cia tia laser . Blodst, BEC-070
B0 thi nghiém Vat Iy Khao sat higu twong quang dién ngoai. bd
> |Xéc dinh hing sb Planck. Madel BRO-1004 :
6  |MAu vat khac (Pin, ddy dién, 14 kem, day déng...) VND/SV' | pin, day dién, 14 kém, day déng. . 10000
7 B¢ ban thi nghiém bo Thiét ké theo yéu cau KT va dién tich phong thuc hanh 20
8  |Ghé ngdi hoc vién, giang vien cai Hoa phat 50
9 Céc bg thi nghiém vt ly chuyén mén khac bo Tinh nang k§ thujt theo yéu cau phat trién cac nganh lién quan 20
B |TRUNG TAM THi NGHIEM THY'C HANH ( CAC PHONG THi NGHIEM THUQC KHOA CO KHi)
B.1 (NGANHPAO TAO CONG NGHE CHE TAO MAY VA KY THUAT CO KHi
1. PHONG THU'C HANH BAO TRI
1 MO HINH
cai Dong co dién va bién tan vao 1 pha 220V ra 1 pha 220V cong suét 0,75 kW
1.1 M5 hinh dung cho do rung dong may - 5 mifc tai trong v6i khoi lugng vat nang tir 1 kg dén 5 kg) 5
- Kich thuéc phii bi: 600 mm x 600 mm x 600 mm
1.2 M6 hinh ding cho kiém tra o ri khi cai May nén khi 1HP; van diéu chinh 4p sut: 16kG:; xilanh khi nén AIRTAC SC40 5
1.3 |MAu vat han ding cho kiém tra khuyét tit (bing siéu 4m) cai Dit hang thiét ké, ché tao
£ s cai Kich thudc kim loai co ban 1: 200 x 200 x 20 mm; Kich thuéc kim loai co ban 2: 200 x 200 x 20 mm; Méi han bi nit, 2
— MOoi han géc (chix T) Aocd LA A Xy
ngam xi, khong ngau, r6 khi.
PO .. cai Kich thudc kim loai co ban 1: 200 x 200 x 20 mm; Kich thuéc kim loai co ban 2: 200 x 200 x 20 mm; Méi han bi ntt, 3
— Moi han gidp méi Aod LA 2 oxoio.
ngém xi, khong ngau, r6 khi.
1.4 |Mb hinh hé thong bom nudc cai Dit hang thiét ké, ché tao theo yéu cau thyc té 5
2 |MAY/ THIET BI
PR . Mdy can bang dong: BM200; M4y can bing gbi mém
2.1 |Thiét bi can bang dong 4 |Knéi hwromg 10 to lén nhét: 5-200ke; Chidu dai 16 to 16n nhét: 2.5 m; Clp chinh xéc can bing: G0 (IO 1940) 2
My do rung déng cim tay dang but ; Gia téc: (RMS): 656ft/s2; 20.39g; 200m/s2,; Van tbc: (RMS): 7.87in/s; 2.00cm/s; 200mm/s
22 cai 5 X ia 2 4
Dai tan lam viéc: 10Hz dénlkHz
23 May do va phén tich rung dong cai +Do gia tdc rung: 0.1 - 240m/s%, Do vén tbc rung: 0.1 - 1000mm/s; Do dd dich chuyén: 0.01 - 60 mm 2
. T . Khodng do: 0.25 inch (6.35mm); D¢ tuyén tinh: 0.03% dai do; Po tuyén tinh um: 1.9 um
24 |50 o dong kicu khing tiep wGe. b D) phan gidi: 0.005% dai do; D§ phan giai um: 0.32 %
Loai déu twong thich: Dau t nhién va diu tdng hgp
2.5  |Dung cu kiém tra ddu boi tron. céi D6 lip lai: tt hon 95%. 4
Hién thi: mau xanh 1&/ d6 va gia tri tir -999 dén 999
5 e céi Budng quang phd dién khi Argon, trang bi t3i da 4 CCD 2
2.6 | My quang pho phét x phén tich vt ligu Dai bude séng: 178 - 460 nm, céch tir tin xa do sang cao,véi 3600 ranh / mm; Chidu dai tiéu cur: 150nm
po o s X XA cai Man hinh : 2000 count LCD
24 |y dodgron {albngdp aa). Dii do: Thép: 35 to 100dB; Cao: 65 to 130dB; Cép chinh x4c: £1.5dB 2
; . cai Tiéu chudn img dung: ANSI S1.4 Type 2, EN IEC 60651, EN IEC 60804, and EN IEC 1260-1995; D¢ chinh xac: +£1.5dB
2.8 May phaén tich d¢ 6n realtime 4

(ref 94dB @ 1kHz)




Don vi tinh M0t s6 dic tinh/yéu cau ky thuit Pinh mirc
STT Tén m4y méc/ Thiét bi (Bg/cdil...) (t8i thiéu) (theo s0
luong)
N . bo Tén s6 phan hdi: 35 kHz to 45 kHz + 6 db
2.9 |BY dung cu kiém trasiéu am. Cong suét tidu thu: 22 mA at 9 Volts DC 4
Aiie A A L oa s . cai 30 b6 loc ki thudt s6 va 7 bd loc theo EN12668-1.
2.10  |Thiét bi siéu am khuyét tat kim loai. PRF v6i 2 kHz cho phép quét nhanh 2
o cai Phat hién tén s6 trong khoang 40.5 kHz
2.11  [Thiét bi do tim ro ri khi bing siéu 4m B¢ diéu khién: nut ngudn, cam img nhay 4
cai Thiét ké theo chudn IP67
2.12  |Thiét bi do chiéu day vat liéu bing séng 4m i duoc kiém tra chiu soc theo chudn MIL-STD-810G, Phuong Phap 516.5, Quy Trinh I, 6 chu ky cho m&i truc, 15 g,11 4
miligidy cho Y truc sin.
o cai -Gong tir tao tir trudmg AC/DC.
2.13 |Gong tir - Trong luong: 3.8kg; Ngudn dién sir dung: 230 VAC, 50/60 Hz; Khiu do chan: dén 305mm 5
3  |DUNGCU
. ar an ; Khodng do: -40 to 200 d6 C (-40 to 392 do F)
1 h 5
sl [Pdashied 41 1P chinh xdc: £0,5 do C (0.9 °F): Do phan giai: 1 49 C/ dg F
] o . . Khoang do: -40 dén 550 do C (<40 dén 1022 do F)
: St 5
32 Sung do nhiét d6 bang hong ngoai cai D phan gidi : 0.1 45 C (0.1 do F)
33 Camera nhiét céi Pham vi do nhiét d¢ (khéng dugc chinh xuc")ng duéi -10 d§ C): 20 do C dén +650 do C (-4 d6 F dén +1202 do F) 4
L . Model: TKRT 20; Téc dd do l6n nhét: 50000 vong/phut
g 5
34 Dung cu do toc do cai D6 chinh xdc: +- 1%
. S AR . Model: SKF TKED 1; Nguén dién: 4.5V
35 But do ro ri dién céi Kh nang xéc dinh: 10 -15 gidy 5
3.6 Thiét bi do luc cing day dai cai Model: BTM - 400Plus; Dai do: 3— 800 Hz; Sai sé tinh toan: + 1 Hz 5
3.7 B§ dung cu mé bulong bd Model: GDAI2701; Xuét xir: Pai Loan 4
et . . Kich thudc du Iip vit 6.35 mm
2 4
28 [Mayvinvithang kit ven 80 |Lyc van vit 16n nht 5 - 34.3 Nm
. . Model: GBAL0901; Xuét xir: Pai Loan
o " . , 4
45 [P0 chia Ine giée, Tioathi P |Luc gido dau bi chit L h¢ inch AHBL: 1/16" 5/64" 3/32"1/8" /32" 3/16",1/4" 5/16 3/8"
3.10 |Bomd lét bd M5 1ét c4c loai 8” 10” 12 157 4
3.11  |Bb cén siét luc bd Can xiét luc ddng ho 3/8" KINGTONY 34367-2AG - 27~135 N.M 4
i R B0 tuyp 46 mén (B khau); Chét liéu: thép Cr-V
5 4
312 |Bikhn % B3 tuyp he 1/4 gdm 46 mon
3.13  |B0 c0 1€ nhan luc co khi bd C4 1€ nhan lirc van tay Mountz H-10 (213700) (1400 N.m ) 4
3.14  |Bo ot Ié didu chinh e xiét bo Ct dau khau: 3/4" (19.05mm); Khoang do: 100-700 N.m 4
Thang chia: 5 N.m
Dai do: 40~200N.m
o colé 0 R R R « . < 4
315 |BeRIEg lue %0 D chinh xéc: thuan chiéu kim déng hé: £2%; newg chiéu kim ddng hd: £3%; Do phan gi: 0.1N.m
II. XUONG CO KHi
1 MAY/ THIET BI
1.1 May tién cai Model: LD-1340E; Hang san xuét: Liang Dei Enterprise Co., Ltd. (Pai Loan) 20
1.2 M4y phay ding cai Model: CF-A2; Héing san xuét: Lian Jeng. (Dai Loan) 5
1.3 Méy phay ngang cai Model: CF-H1 Héng san xut: Lian Jeng. (Pai Loan) 5
1.4  [May khoan cin cai Nha san xuét: Morgon; M san phdm: FRD-1700H 5
1.5  |M4y khoan dimg cai WDDM, 75030, kha ning khoan miii 16n nhit @30mm va ta ro dén mii t6i da M20 5




Don vi tinh M3t s6 dic tinh/yéu cau ky thuat Pinh mirc
STT Tén m4iy méc/ Thiét bi (Bo/cdil...) (ti thiéu) (theo s6
luong)
1.6 Méy mai khon dimg cai Nha san xuit: Sunnen, ma san phim: SV-15 2
1.7 Méy phay l3n ring cai Nha sin xuét: Bharat, ma san pham: JS5 2
1.8 Méy doa ding céi Nha san xudt: ABM Machines, m san phim: ABM-AM-1250 2
1.9 |Pau mai sidu tinh cai Nha san xuét: Sufnina, ma san phdm: Sufina 110 2
1.10  |May mai tron ngoai vo tdm céi Nha san xudt: Jainnher, ma san phim: JHC-12 2
1.11  |May bao cai Nha san xudt: Ajax machine tools, m san pham: AJS-350 3
1.12  |May xoc cai Nha san xuit: Ajax machine tools, ma san phim: AJSL200 3
1.13  |M4y cua ngang chi Nha san xudt: Ajax machine tools, ma san pham: AJBS 250 3
1.14  |M4y mai hai d4 chi Nha sén xudt: Ajax machine tools, ma san phim: BGE150 3
1.15  |May doa ngang c4i Nha san xut: Ajax machine tools, ma san pham: AJHB110 / 1 2
1.16  |[Mdy mai tron ngoai van ning cai Model: G27-40; Hang san xuét: Ever Normal Machinery (Pai Loan) 2
1.17  |M4y han hd quang tay cai Model: HK-250E; Hang sin xudt: Hong Ky; Xuét xtr: Viét Nam 5
1.18 May han TIG cai CREPOW TIG 200 AC/DC; Pién 4p dAu vao: Ipha — 220V £10%; Tén s 50/60Hz 5
1.19 May han MIG/MAG cai MIG 350MY (DC); Pién 4p vao: 3pha — 380V+15%:; Tan s6 50/60Hz 5
. CREPOW SAW 1250; Dién 4p vao: 3pha — 380V+15%
520 |Miyhin SAW ol Tan sb 50Hz; Cong suit nguéxﬁ’ vao: 6§.8kW 4
1.21 Mdy dic ap luc nhém cai Model: TBC SD-250C; Xuét xir: Dai Loan 1
1.22  |M4y cén néng cai M4 sén phdm: CN 001; Hang san xuat: TATWAN 1
1.23  |M4y dép néng chi M4 san phim: DN 600; Hang san xuat: TATWAN 1
124 |Msy ép thiy Iyc i Model: HPB - 200. Kich thudc ban 1am viéc (mm) 1000x850; Hanh trinh (mm)500; Téc d5 xuéng nhanh (m/phut)3.5 1
2 DUNG CU
2.1 Dung cu g4 dit
2.1.1  |Mém cip cai Haing san xudt: VERTEX; Loai 3 chiu: VSC-3D-5D; Loai 4 chau: VKC; Xuat xtr: Dai Loan 10
e n . Loai cimg: Ma: VLC-120, VLC-121, VLC-122; Loai xoay: Mad: VPC-MT1, VPC-MT2, VPC -MT3; 10
2.1.2  [Mii tdm céi P .
Xuat xir: Pai Loan
2.13 |[KhdiV cai Hang san xuit: VERTEX; Xuét xir: Dai loan; Loai ngén: Ma: V-2V; V-3V; V-4V, 10
2.14 |Eto cai Hang sin xuét: VERTEX; Xuét xir: Dai Loan; D6 mé ti da: 65 — 132mm. 10
2.1.5 |Piu phan d¢ cai Hang san xuét: VERTEX; Xuét xir: Dai Loan; Van ning: Ma san pham: BS-0, BS-1, 5
2.1.6 |Bo g4 kep chi tiét bo Hang san xudt: VERTEX; Xuét xir: Dai Loan; b 52 chi tiat 5
2.2 Dung cu do
2.2.1 |Thudc ciip co khi cai Hing san xuét: Mitutoyo; Xuét xtr: Nhat; Khoang do: 0-600 x 0,05 mm 10
2.2.2  |Thudc cip co khi cai Hang sén xudt: Mitutoyo; Xuat xir: Nhat; Khoang do: 0-150 x 0,05 mm 25
2.2.3  |Thudc cip co khi céi Hang sén xuat: Mitutoyo; Xuét xtr: Nhat; Khoang do: 0-300 x 0,05 mm 10
224 |Panme do ngoai cai Héng sén xudt: Mitutoyo; Xudt xir: Nhat; Khoang do: 0—25 mm x 0.01 25
2.2.5 |Panme do ngoai cai Hang sén xuét: Mitutoyo; Xuét xir: Nhat; Khoang do: 25-50 mm x 0.01 25
. Thudc do 16 bo Héng san Xudt: Mitutoyo; Xuét xtr: Nhat ; o 25
- Bao gdm: B do 16 511-701: 18-35 mm; Péng hd do 15 511-711; 18-35 mm
227 Thudc do 16 bd Héng §én Xuat;: Mitutoyo; Xudt xir: Nhit; . . 3 25
- Bao gom: B$ do 16 511-702: 35-60 mm; Dong hd do 16 511-712: 35-60 mm
- Thudc do 15 bo Hang san Xuat;: Mitutoyo; Xuét xir: Nhat; o 25
- Bao gom: B$ do 16 511-703: 50-150 mm; Péng hd do 15 513-712: 50-150 mm
229 B¢ dudng do ren bo Model: 188-151; Hang san xuét: Mitutoyo; Xuét xtr: Nhat 25

*2 h¢ (mét va Anh); Dai do: 0.4-7 mm va 4-42TPI (51 14)




Pon vi tinh M@t s6 diic tinh/yéu ciu ky thujt Pinh mirc
STT Tén m4iy méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo s6
Iuong)
2210 Thuéc do goc van ning cai Model: 187-901; Hang san xuit: Mitutoyo; Xuét x&: Nhat 25
o Chiéu dai thanh didu chinh 150/300 mm
2211 Doéng hé so cai Hang san xuét: Mitutoyo; Xudt xir; Nhat/Braxin 25
- Bao gdm: Pdng hd so 2046S: 0-10 mm x 0.01mm
- Thuéc do cao co khi cai Model: 514-102; Hang san xuat: Mitutoyo; Xuét xi: Nhat 25
- Pham vi do: 0-300 mm x 0.01
Thudc do sau co khi céi Model: 527-202; Hang san xuat: Mitutoyo; Xut xt: Nhat 25
2.2.13
0-200 x 0,05 mm
33  |Dung cu cit got
R " . . . Model: MCLNL-2020K 12; Xut xir: Han quéc/Nht ban 25
3-3.1  |BG dao tién ngoai ghép manh b0 Bao gdm: 01 than dao; 10 manh dao
. s . . Model: S20R-MCLNR/12; Xuét xtr: Han quéc/Nhat ban 25
3.3.2 " |BY dao tién trong ghép ménh bo Bao gbm: 01 than dao; 10 manh dao
o . . ] Model: SER2020K16; Xuét xir: Han quéc/Nhat ban 25
3.3.3  |B9 dao tién ren ngoai ghép manh bd Bao gdm: 01 than dao: 10 ménh dao
. i . Model: SIR2016-16; Xuét xir: Han quéc/Nhat ban 25
3.3.4 |B0 dao tién ren trong ghép manh bd Bao gém: 01 thiin dao: 10:ménh dao
R . o R Model: MGEHR1616-1.5; Xuét xir: Han qudc/Nht ban 25
3.3.5  |BY dao tién rénh ghép ménh b0 Bao gdm: 01 than dao; 10 manh dao
336 |Mii khoan bo Hang sin xuét: Nachi ; 1 bd bao gbm: D4, D4.2, D5, D5.5, D6, D6.5, D7, D7.5, D8, D8.5, D10, D10.5, D12, D12.5, D14, 25
o ¥ D14.5, D16, D16.5, D18, D18.5, D20
337  |Miitars b6 Hing san xudt: Nachi; Bao gbm: 1 bo mili ta rd thing: M5, M6, M8, M10, M12, M14, M16, M18, M20.+1 by miii ta rd 25
o v xofin: M5, M6, M8, M10, M12, M14, M16, M18, M20
3.3.8  |Dao phay pha mit bo Model: MTP4080R; Xust xir: Dai Loan; Bao gdm: 01 than dao; 10 manh dao 25
3.3.9 [Cén dao phay bo Model: MS63T22S; Xuit xir: Dai Loan; Khéng bao gdm manh dao 25
R R Hang sin xuét: Nachi; Xuét xt: Nhat ban 25
3:3.10 B0 dao phay ngén P |Gém cdc miii: D6,8,10,12,14,16,18.20.22.24.26.28.30,32
- T : 25
3311 (D4 i chio méy méi hai gk chi Dun% ch? méy mai hai d4 3M — 634: KT d4: 355x38x127
* Xuat xir: Dai Loan
3.3.12 |Dao phay dia module bo *Xuét xir Dai loan; B$ gdm 08 dao; M 1,25; 200 10
3.3.13 |Dao phay dia module bo *Xuét xtt Dai loan; B4 gdm 08 dao; M 2.25; 200 10
3.3.14 |Dao phay dia module bd <Xuit xtr Dai loan; Bo gém 08 dao; M 3,25; 200 10
3.3.15 (Dao phay mit tru bo +Haing san xuét, AChongging Yuging, bo dudng kinh 60-100 mm 25
3.3.16 |Dao phay dia bd « Hang san xuét: Marox; ma san phim: NTSCN 25
3.3.17 |Dao phay ngén déu ciu b6 - Hang sén xudt: Marox; ma san phdm: MWG (b6 duong kinh tir 8-32 mm) 10
3.3.18 |Béu cip dao phay bo * Hang san xuét: Vertex; Theo con mooc may, kep dudng kinh dao phay dén 32 mm 25
3.3.19 |Bau cp miii khoan bd « Hang san xudt: Vertex; Theo con mooc may, kep dudng kinh miii khoan dén 20 mm 25
3.320 |Miii doa bd « Hang san xuét: Chian Seng; ma san phim: W-AFTO 25
3321 (B diudoa bo « Hang sn xuét: Vertex; ma san phim: VBH2084 5
3.3.22 |Dao x9c bo * Hang san xuét: GIERTH; b6 manh dao va can gia cong ranh trong 16 dudmg kinh 17-50mm 10
. i 5 M - AH ; Kich thuéc da: 12
3323 |D#mai cho méy mai phing cai Cho may Full Mark FMG — 3060. ; Kich thudce da: 355x38x127 mm 25

Xuét xir: Dai Loan; Ky higu: 38A

IIL. PHONG THUC HANH GIA CONG CNC




Pon vi tinh

Mt s6 dic tinh/yéu ciu ky thuat

Pinh mic

STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo sb
luong)
1 MAY/ THIET BI
11 My cét laser cho mit phing cai F1530; Bé rong cét 1500 x 3000 mm; Téc do cit 35m/phit 1
. cai B¢ diéu khién CNC; Hé théng ray trugt TBI Motion
12 |Méy cat da ning Plasma CNC Téc do t5i da di chuyén mam ciip 20m/p; KT: 800 x 650 x 1200 :
B cai Ap sudt tdi da: 420 Mpa; Cong suit dong co 75 kW
13 Miycltfanue Kich thuéc ban cét: 3100 x 1600mm; H3 trg CAD/CAM ;
1.4 Trung tdm gia cong phay CNC cai Model GMV-900 - Dai loan; Hanh trinh céc truc: truc X 900 mm; truc Y 520 mm; truc Z 560 mm 2
15 Trung tm tién CNC cai ch;h thuge phoi 16n nhét trén bang may: @660 mm; Dudng kinh gia cong 16n nhat: @350 mm; Chiéu dai gia cong 16n 2
nhat: 541 mm
i 4 Am: i ; Ki 3 iéc: ; Ki g déu lam viéc:
16 Méy xung CNC EDM cai M4 san pham: CNC EDM650, Taiwan; Kich thuéc ban 1am viéc: 1100x650 mm; Kich thudc két dau viéc 1
1760x960x560 mm
. cai Model: CNC BS-45
L7 [Méy cirddy WEDM CNC Kich c& phoi 16n nhét: 500500400 mm; Trong lugng phoi 16n nhét: 400 kg !
1.8 May gia cong siéu am cai — Model: AP-500, Sonic Mill; Céng suit: 500 W 2
5 cai The tich lam viéc: 300x300x300 mm; Td¢ d di chuyén cia truc x,y: 50 mm/s — 75 mmys;
12 Méy tao man phaoh SLS Ngudn lazer ding CO2 véi cong sudt 60W; 2
; cai Model: TOOL INSPECT 600; Céc truc X,Y, Z: 80; 60; 60 mm
L0 |Mdy doxaeit Khé ning do: Dmax = 50mm; Lmax = 300mm !
111 Robot sia c6 cai Model: YASKAWA MOTOMAN-MH180/225 DX200 1
' obot gla cong Téc do 16n nhét : 15000 vong/phit
. céi Model: DLFMS-8000
112 (H2 thong sinmt linh hogt FMS KT: 4100x2400x1450mm; Ngudn: AC 220V£10% 50Hz/60Hz !
g A cai Model: DLCIM-01 Robot Training System
113 |6 thong CIM Ngudn dign: AC220V = 10% 50Hz; KT: 2810mm x 1500mm x 2100mm !
1.14  [May in 3D ba trong mét cai Hang san xuat: Snapmaker; Model: Snapmaker 2.0, A150 5
2 |DUNG Cy
2.1 Dung cu cit got
B0 dao tién ngoai ghép méanh bd Model: MCLNL-2020K 12; Xuét xir: Han quéc/Nhat ban 25
2.11 Bao gdm: 01 than dao; 10 manh dao
B0 dao tién trong ghép méanh bd Model: S20R-MCLNR/12;Xuét xir: Han quéc/Nhat ban 25
=12 Bao gém: 01 than dao; 10 manh dao
B0 dao tién ren ngoai ghép manh bd Model: SER2020K 16; Xuét xir: Han quéc/Nhat ban 25
2.13 Bao gdm: 01 than dao; 10 manh dao
B0 dao tién ren trong ghép manh bo Model: SIR2016-16; Xuat xir: Han qudc/Nhat ban 25
2.14 Bao gém: 01 than dao; 10 manh dao
B0 dao tién ranh ghép manh bo Model: MGEHR1616-1.5; Xuét x&r: Han quéc/Nhat béan 25
2.15 Bao gdm: 01 than dao; 10 manh dao
Miii khoan bo Hang san xuat: Nachi ; Xuét xu: Nhat ban 25
2.1.6 1 b0 bao gém: D4,D4.2, D5, D5.5, D6, D6.5, D7, D7.5, D8, D8.5, D10, D10.5, D12, D12.5, D14, D14.5, D16, D16.5,

D18, D18.5, D20




Don vi tinh M@t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bg/cdil...) (t6i thiéu) (theo so
Iuong)
Miii ta rd bo Hing san xuat: Nachi; Xuat x{r: Nhat ban 25
217 *1 b mili ta 16 thing: M5, M6, M8, M10, M12, M14, M16, M18, M20
*1 bo mili ta rd xofn: M5, M6, M8, M10, M12, M14, M16, M18, M20
218 Dao phay pha mit bo Model: MTP4080R; Xuét xi: Dai Loan 25
B Bao gdm: 01 Dai dao; 10 manh dao
219 B¢ dao phay ngén bd Hang san xuat: Nachi; Xuat xir: Nhat ban 25
o Gdm céc mii D6,8,10,12,14,16,18,20,22,24,26,28 30,32
21.10 Dao phay dia ghép manh bo Hang SX: Vertex; Xuét xir: Dai Loan; Pudng kinh dai dao: 100, 125, 150, 200mm. 25
21.11 [Pao phay ranh bd Hang SX: Vertex; Xuét xir: Dai Loan; Dudng kinh dai dao: 100, 125, 150, 200mm 25
3.2 Dung cu g4 dit
. B Hang san xuit: VERTEX; Xuét xir: Dai Loan
321 |Mém cap 4 |Loai 3 chiu: VSC-3D-5D: Loai 4 chéu: VKC 2
e in . Loai cimg: Ma: VLC-120, VLC-121, VLC-122.; Xuét xir: Dai Loan
il o Loai xoay: Ma: VPC-MT1, VPC-MT2, VPC -MT3 25
:. . Hang san xudt: VERTEX; Xuét xtr: Dai loan
323 |KhoiV o Loai ngén: Ma: V-2V; V-3V; V-4V, =
. . Hang san xudt: VERTEX; Xuét xt: Dai Loan
3dd BB A |pp mo téi da: 65 — 132mm. 25
. Hing san xudt: VERTEX; Xuét xtr: Dai Loan
5 . £ 3 X 5
32.5 |Béukep dao phay BY Béu kep dao phay c6 c4c kiéu chudi: BT30, BT40, BT50, NT30, NT40, NT50, MT3, MT4 >
5 ] . Hing san xut: VERTEX; Xuét xt: Dai Loan
326  |Ban kep dac khoami %0 |BT30, BT40, BT50, NT40, NT50, SK30 25
5 - . Hang san xudt: VERTEX; Xuét xtr: Dai Loan
32,7  [Bau kep mii khoan 50 |BT30, BT40, BT50, BT30, NT40, 2
3.3 Dung cu do
331 Thuéc cip co khi cai Hing san xuit: Mitutoyo; Xudt xtr: Nhat 5
o Khoang do: 0-600 x 0,05 mm
33, |Thuecap cokhi cai Hang san xuét: Mitutoyo; Xuét xu: Nhat 25
B Khoang do: 0-200 x 0,02 mm
333 Thuéc cap co khi cai Hang san xudt: Mitutoyo; Xuat xir: Nhat 25
o Khoang do: 0-200 x 0,01 mm
334 |Panme dongoai cai Hang san xudt: Mitutoyo; Xuét xir: Nhat 25
" Khoang do: 0-25 mm x 0.01
33.5 Panme do ngoai cai Hang san xuét: Mitutoyo; Xut xir: Nhat 25
o Khoang do: 25-50 mm x 0.01
336 Panme do ngoai cai Hing san xudt: Mitutoyo; Xut x{r: Nhat 25
o Khoang do: 0-25 mm x 0.001
_— Panme do ngoai cai Hang san xuét: Mitutoyo; Xuat xir: Nhat 25
" Khoang do: 25-50 mm x 0.001
_p Thude do 16 cai Hang san xuét: Mitutoyo; Xudt xtr: Nhat 25
" Gdm: Bo do 15 511-701: 18-150 mm; Péng hd do 15 511-711: 18-150 mm
339 Bo dudng do ren bo Model: 188-151; Hang sin xuét: Mitutoyo; Xuat xir: Nhat 25
= *2 h¢ (mét va Anh); Dai do: 0.4-7 mm va 4-42TPI (51 14)
o %10 Thude do goc van nang cai Model: 187-901; Hang san xuét: Mitutoyo; Xuét xir: Nhat 25

Chiéu dai thanh diéu chinh 150/300 mm




Don vi tinh Mot s6 dic tinh/yéu ciu ky thuét Pinh mire
STT Tén may méc/ Thiét bi (Bé/cdi...) (tdi thiéu) (theo s0
lugng)
4311 Péng hd so cai Hang sn xuét: Mitutoyo; Xut xir: Nhat/Braxin 25
" Bao gbm: Pdng hd s0 2046S: 0-10 mm x 0.01mm
3312 Thudc do cao co khi cai Model: 514-102; Hang sén Xudt: Mitutoyo; Xuat xir: Nhat 25
ik Pham vi do: 0-300 mm x 0.01
Thudéc do sdu co khi cai Model: 527-2021; Hang san xuét: Mitutoyo; Xuét x&: Nhat 25
3313 0-200 x 0,05 mm
IV. PHONG THUC HANH PO LUONG
1 MO HINH
1.1 |Mau vat dung thuc hanh do Dit hang thiét ké, ché tao, Bao gdm:
1.1.1 _ |MAu do xé4c dinh do chinh x4c gia cong Truc thép khdng ri céc dudmg kinh: d = 10mm, chiéu dai L = 30mm 80
1.1.2 |MAu do kich thuéc thing cai Truc thép c6 3 bac dudng kinh: d1 = 30mm, d2 = 25mm; d3 = 20mm; L = 50mm 25
1.1.3 [ MAu do do tron, do thing cai Tryc thép ¢ d = 30mm, L = 200mm 5
114 Mau do d6 ddng truc cai Kiém tra d¢ dong truc ciia hai 15; Chi tiét dang hop, kich thuéce phit bi: 200x100x100 mm, vat lidu: hgp kim nhém; Truc 5
o chuén vat liéu: thép
115 Miu do d6 song song cai Kiém tra do song song giita 2 mat phéng bac; Chi tiét dang hop, kich thude phu bi: 300x200x100mm; Vit ligu: hgp kim 5
o nhém
116 Mau do d¢ dao mat dau cai Truc dia (& gilta truc) dudng kinh dmax = 75mm, L = 200 mm, do do d4o mit diu toan phan ciia dia. V4t liéu: thép 5
1.1.7  |M3u do d6 dao huong kinh cai Truc bic duong kinh 16n nhét 50 mm (¢ gitra), dai 200 mm,; Vit liéu: thép 5
[ Mau do do dbi ximg cai Kiém tra ¢ ddi ximg ctia rénh trén chi tiét dang hop, kich thuéc pha bi: 200x100x100 mm, vit liéu: hgp kim nhém 5
1.1.9  |Mau do do bd tri céi Kiém tra d¢ b tri ciia 4 15 trén chi tiét dang hop, kich thudc phu bi: 100x100x50 mm, vét liéu: hgp kim nhom 5
Mu do tong hop 1 cai Kiém tra do phing, do song song giita hai mat phing, d6 vudng goc giita 2 mit phing; Chi tiét dang hdp, kich thudc phu 5
1.1.10
bi: 200x100x100 mm; Vat liéu: hgp kim nhom
1111 M3u do tong hop 2 cai Kiém tra d6 phing, d6 vudng goc giita mat phing v6i dudng tam 16, do song song gitta dudng t4m 16 va mit phing, Chi 5
o tiét dang bich, dudng kinh 16n nhit 160 mm, dai 100 mm; Vit liéu: thép
2 |MAY/THIET Bl
2.1 May do d6 nham bé mit cai 178-581-01E (SJ-410); Luc do:0,75mN; Xudt xtr: Nhat 1
Déu do quét quang hoc khong tiép xiic, cong nghé anh
22 May quét quang hoc ATOS cai Ving do: 300 mm x 230 mm; Khoéng cé4ch 1am viéc: 440 mm; Khoang cach diém: 0.12 mm; Kich thuéc cam bién: xap xi 1
361 mm x 205 mm x 64 mm
Hang: Mitutoyo; Model: Crysta—Apex V 544
23 May do 3 chiéu céi Pham vi do: X: 500 mm, Y: 400 mm, Z: 400 mm 1
Kém theo ddu quét SP25M, diu quét laser, phin mém
Hang: Mitutoyo; Model: RA—2200CNC
. . Buong kinh hiéu dung ban quay: 235 mm
24  Miydodiutn 4 pg chinh xdc quay: (0,02 + 3,5H/1000) Om !
Kém theo bd du do, phdn mém Roundpak
Hang: Mitutoyo; Model: CV-2100M4
2.5 May do bién dang cai Dii do: X: 100 mm, Z1: 50 mm; D phén giéi: X: 0,1 Om; Z1: 0,1 Om 1
Kém theo bg dau do, phﬁn mém Roundpak
3 DUNG CU
31 Thudc cip co khi cai Hang san xuét: Mitutoyo; Xuét xir: Nhat 5

Khoéng do: 0-600 x 0,05 mm




Pon vi tinh M@t s6 dic tinh/yéu cau ky thuit Pinh mire
STT Tén may méc/ Thiét bi (Bo/cdil..) (t6i thiéu) (theo s6
luong)
3, |Thue cap cokhi cai Hang san xuit: Mitutoyo; Xudt xu: Nhat 25
) Khoéng do: 0-200 x 0,02 mm
13 Thudc cip co khi céi Héng san xut: Mitutoyo; Xuét xir: Nhat 25
) Khoang do: 0-200 x 0,01 mm
5t Panme do ngoai cai Héng san xut: Mitutoyo; Xuat x{: Nhat 25
) Khoang do: 025 mm x 0.01
35 Panme do ngoai cai Hang san xuat: Mitutoyo; Xuét xtr: Nhat 25
) Khoéng do: 25-50 mm x 0.01
16 Panme do ngoai cai Hang san xuit: Mitutoyo; Xuét xtr: Nhat 25
) Khoéng do: 0-25 mm x 0.001
- Panme do ngoai cai Hang san xuat: Mitutoyo; Xuat xi: Nhat 25
’ Khoang do: 25-50 mm x 0.001
38 Thuéc do 16 cai H?mg san xu€it~: Mitutoyo; Xuét xir: Nhﬁt ‘ ) 25
' Gom: Bo do 16 511-701: 18-150 mm; Pong hd do 15 511-711: 18-150 mm
59 B0 dudng do ren bd Model: 188-151; Hang san xuét: Mitutoyo; Xuét x&: Nhat 25
) *2 h¢ (mét va Anh); Dai do: 0.4-7 mm va 4-42TPI (51 14)
310 |Thude do goc van nang cai Model: 187-901; Hang san xuét: Mitutoyo; Xudt xir: Nhat 25
) Chiéu dai thanh diéu chinh 150/300 mm
231 Bo ddng hd so bo Hang san xuéta Mitutoyo; Xuét xir: Nhit/Braxin o 25
) Gom: Dong ho so 2046S: 0-10 mm x 0.01mm; Dé tir gin ddng hd so 7031B
312 Thudc do cao co khi cai Model: 514-102; Hang san xuét: Mitutoyo; Xuét xi: Nhat 25
’ Pham vi do: 0-300 mm x 0.01
Thudc do sau co khi cai Model: 527-202; Hang san xuit: Mitutoyo; Xudt x&: Nhat 25
312 0-200 x 0,05 mm
3.14 |Pd ga do Phii hop céc thiét bi 25
3.15 Ban map cai Ban map bﬁng d4, B2B; Hang vertex - Dai Loan ; M3 VSG-03, 25
216 Dé tir g4 ddng hd so cai Hang vertex - Dai Loan 25
) VMF-112, VMF-113, VMF-102A, VMF-102B, VH-70
3.17 _ |Thiét bi kiém tra do ddng tam truc cai Hang: Vertex; Xuit xir: Dai Loan 10
3.18 |Pé g4 pan-me cai M3u: VH-19; Hang: Vertex; Xut x&r: Dai Loan 25
. PHONG THUC HANH LAP RAP
1 MAY/ THIET BI
11 [Robotlip rip b Model: Kuké KR 360 KR C2; Truc: 6 truc; Kha nang tai: 360kg; Tam v6i: 2826mm; Repeatability:£0.1500mm; Khéi 1
lugng Robot: 2350kg
; . Model: TM-V-0.25/8 (3HP-220V
L2 Méy nén khi cal Ngudn dién: 220v/50}(12; Ap luc: 23kg/cm3 !
1.3 |M4y phan d6 xoay cai Dit hang thiét ké, ché tao 1
1.4 |M4y phan d9 tuyén tinh céi Dit hang thiét k&, ché tao 1
1.5 Ban lp rip bo Model: 950-MPF1; Amatrol 1
1.6 |Thiét bi cip liéu rung céi Dit hang thiét ké, ché tao 1
2 DUNG CU
21 Dung cu thily luc thao lép vong bi bd SKF; Model: TMHCI110E; KT: 150 x 150 mm; Hanh trinh 16n nhit: 80 mm 5
) Luc cdo: 100kN;
2 B¢ cao bd Model: TMSC 30-60;~S.KF 5
’ Khoéang dudng kinh 16 6 bi: 30 - 60mm
2.3 B¢ c& 1€ moc bd Model: SKF HN; Khoang kich thugc dudmg kinh: 20 - 145 mm 5

N\



Don vi tinh Mot s6 dic tinh/yéu ciu ky thuat Pinh mic
STT Tén may méc/ Thiét bi (Bo/cdil...) (tdi thiéu) (theo s0
luong)
24 Bo dung cu dong vong bi bd Model: TMFT 33; Dudng kinh 16 vong bi: 10 - 55mm 5
VL. PHONG THIET KE MAY
1 MO HINH
1.1 [Co chu 4 khau ban I¢ cai Dit hang thiét k&, ché tao 5
12 |Co chu tay quay con trugt cai Dit hang thiét ké, ché tao 5
1.3 |Co ciu Culit céi Dit hang thiét k&, ché tao 5
2 MAY/ THIET BI
2.1 Hop gidm tdc truc vit cai Model: WS120; Céng suét dong co:1,5 kW 2
220 Pulley cai Kiéu V, 2 dai; DPudng kinh ngoai 150mm va 400mm 10
23 Dai thang céi Day dai MITSUBOSHI SPB 2000 10
) Chu vi (mm): 2000; Chiéu cao (mm): 13; Ban rong (mm): 16.3
24 Xich con lan 1 day cai Model: 100-1; Budc: 31,75mm 10
25 Banh xich cai Model: 100A-20T; Hang: MiSUMI 10
2.6 Truc cam cai Truc cam Daewoo Lacetti SE - 55561748-4 5
2.7 Truc Cac dang cai Ma: MR249025; Hiéu: Mitsubishi; Xuét xir: Th4i Lan 5
2.8 O lan cai Model: UCP206; Thurong higu: Asahi, Japan; Pudng kinh d=30mm 25
29 |0 truot cai Dudng kinh d=30mm 25
2.10  |Khdp nbi bich cai Model: FCL-100 ; Pudng kinh 13 truc 25 mm 25
2.11 |Khép ndi mém cai ECOLOC ECE 6418; Type: 6418 - 24 - 1a; Pudng kinh 55 mm; Chiéu dai 78 mm 25
2.12 Ping co dién cai Model: Enertech ESD 0.75KW 4P, 1 pha, cong suit: 0,75 kW 5
2.13 Bom nu6c ly tdm cai Model: EBARA CMA 2.00; cong suit 1,5 kW 2
214 Quat ly tdm cai Model: 11-62A-3A-0.75; Cong suét: 0,75 kW; dién ap: 380V/50Hz; toc do quay: 910 vg/ph; Luu lugng gi6: 1408 — 2850 2
' m3/h; Cét ap: 300 — 260 Pa
2.15  [Truc khuyu cai Hiéu xe: Toyota; Chi tiét: Truc khuyu Model xe: 6-8FD20~25, 5
2.16 |M4y nghién rac cai Model TS303; Naing sut dat duge tir 200 — 400 kg/gid 1
2.17  |M4y nghién bot kho min cai Model: 300; Nang sudt cao dat 50-70kg/h 1
May déng goi cai Ma: May Déng G6i Nam Nho (Nguyén Liéu Khdi) 1
2.18 - KT: 3200 x 850 x1500 (mm); Tl: 300kg; 220VAC - 1 pha
May sang rung phan loai san phdm cai M4 san pham: ZS50; Xuét xir: Taiwan 1
2.19 Céng suét: 0,25kW; KT: 1750 x 650 x 900mm
2.20 |May béc tach vé lac kho cai M2 may: 3A3Kw; Xuit xir: Viét Nam; Cong suat: 3kW 1
May dinh lugng bjt kho, bot min tu dong cai Khoang dinh Iugng: 10 - 1000 g (Theo nguyeén liéu va dai dinh lugng truc vit); Téc do chiét: 10-30 g6i / phit; Ngudn 1
221 dign:220V - 50/60Hz; Cong sudt: 1.8KW
May nghién thirc an chin nuoi cai M4 san phim: HMQ20; Dong co: 2.2 KW; dién &p: 220 V; ning suét: 250 — 350kg/gity; Ty 1é nut voy gao: 1-3%; Hiéu sudt 1
222 bac vo tréu: 100%
May phi € ca cai Model: TMTP-KA10 1
2.23 Dién 4p: AC220V/50Hz; Céng suét: 0.22 Kw; Nang suét: 80 — 100 Kg/h
VIL PHONG THi NGHIEM PHUC VU NGHIEN CU'U KHOA HQC
1 MAY/ THIET BI
1.1 |Thiét bi bsi tron trong gia cong céi Model: MC1700; Hang san xuit: Noga (Israel) 1




Don vi tinh M@t s6 dic tinh/yéu ciu ky thuat Pinh miic
STT Tén m4y méc/ Thiét bi (Bé/cdil...) (t5i thiéu) (theo 0
lugng)
1.2 |Thiét b do luc cit trong gia cong céi Kistler 9257A; Khoang do 16n nht: truc X : 7.5 kN; truc Yva Z : 15 kN 1
1.3 Kinh hién vi dién tir quét (SEM) cai SU3800; DK mau 16n nhit; 200mm; DK vung quan sat: 130mm 1
P v 1a Al A Aoa - 3 R P N A % -
14 My i 3D kim Togi chi Kich thuéc phi bi vat in: 280 x 280 x 365 mm; Téc d6 in: 113 cm*h; Chiéu day 16p in: 20 pm - 90 um; Cong suat laser: 1
2x 400 W
1.5 My do d6 nham bé mat cai Mitutoyo 178-561-02E 1
; THPN N A 5 CPU: Intel Core i7-7700 (3.6Ghz Upto 4.2Ghz, 8MB Cache)
] 5
1.6 May tinh (cau hinh cao, dung cho nghién ctru) bd Ram : 8GB 2400MHz DDR4: O cimg : 1TB 7200 RPM
VIIL. PHONG MAY TINH VA PHAN MEM (diing chung cho c¢i Khoa Co khi)
1 MAY/ THIET BI
, I . vEin.F i R CPU: Intel Core i7-7700 (3.6Ghz Upto 4.2Ghz, 8MB Cache)
. 2
1.1 May tinh (cau hinh cao, dung cho thiét ké co khi) bd Ram : 8GB 2400MHz DDR4; O cimg : 1TB 7200 RPM 0
1.2 |Phin mém SolidWorks ban quyén [SolidWorks 2019 20
1.3 |Phin mém Creo Paramatric ban quyén |Creo Paramatric 6.0 20
1.4 |Phin mém Ansys ban quyén |Ansys 2019 20
1.5  |Phin mém AutoCAD ban quyén |AutoCAD 2019 20
1.6  |Phin mém Deform-3D ban quyén |Deform 3D V10 20
1.7  |Phin mém ProCAST ban quyén [ProCAST 2017 20
1.8 |Phin mém Design Expert ban quyén |Design Expert 11 20
1.9  |Phin mém Inventer bin quyén |Inventer 2020 20
1.10  |Phidn mém m6 phéng danh cho bo dao tao khi nén ban quyén |PneuMotion 14 géi phan mém h3 trg thiét k& mach khi nén CAD, md phong va van hanh 20
.11 |Phin mém md phéng danh cho bd dao tao thity Iuc ban quyén _|HydraMotion Ia géi phin mém hd trg thiét ké mach khi nén CAD, md phong va van hanh 20
112 |Phén mém tinh todn va md phong cho cach mach dién tir cong | ban quyén |Phan mém PSIM version 9.0 20
sudt va diu khién dong co ;
1.13  |Phén mém SolidWorks2020 ban quyén |SolidWorks 2012 bén license 20
3 A x s .2 . 5 - Bo mach VXL, dya trén vi xit [y CMOS 20
114 |Phan mém ho trg thyre hanh vé cim bién va giao tiép PC ban quyen | B3 truyén va nhan déng bo/dj bd van ning dé truyén dit liéu néi tiép v6i PC chii
1.15  |Heatload — Phin mém tinh tai lanh ciia Daikin bd Phién ban théng dung trén thi trueong 1
1.16  |Trace 700 cia hing may lanh Trane bd Phién ban thong dung trén thi trudng 1
117 Coolpack — Tinh nhiét, tra ciru thong s6 nhiét do, d6 4m, diém b6 Phién ban théng dung trén thi trudmg 1
dong suong...
1.18  |Air Calc — Phin mém tinh to4n gid tri trang thai khong khi bd Phién ban thong dung trén thi trudng 1
1.19  |ASHRAE Psychrometric analysis bo Phién ban thong dung trén thi trudng 1
1.20  |Samsung DVM Pro (Cad Mode) bd Phién ban thong dung trén thi trudng 1
1.21 Duct Checker Pro — Tinh chon kich thuéc éng gi6, miéng gi6 bd Phién ban thong dung trén thi trudng 1
122 E;Z:Tg VRF Design Software V4.0 — Phan mém tinh to4n bo Phién bin thong dung trén thi trudmg 1
1.23  |ASHRAE Duct Fitting Database bo Phién ban thong dung trén thi trudmg 1
124 [Phan mém thiét ké LAST-HVAC hing LG bd Phién ban théng dung trén thi trudng 1
1.25  |Panasonic VRF (FSV-EX) — Phin mém tinh toan thiét k& bd Phién bén thong dung trén thi truong 1
126 l\)/;{i;/i;(press 2019 -2020 (8.6.4) — Tinh chon mdy lanh VRV b6 Phién ban théng dung trén thi trudmg 1
1.27  |Phin mém thiét ké Design Tool ciia Mitsubishi Electric bo Phién bén thong dung trén thi trudng 1




Don vi tinh Mot s6 dic tinh/yéu ciu ky thuat Pinh miic
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo s
luong)
1.28  [Tinh chon quat bing phin mém Fantech bd Phién béan thong dung trén thi trudng 1
1.29 Phén mém tinh tai LATS-Load ciia LGE bd Phién béan théng dung trén thi trudong 1
Phén mém tinh to4n tai HAP cta Carrier (Carrier's Hourly . A N i
1.30 Analysis Program (HAP Carrier) bo Phién ban théng dung trén thi trudng 1
1.31 Phan mém tinh toan ong gio, dng nude clia Mc Quay bo Phién ban thong dung trén thi trudng 1
1.32 Phan mém tinh chon quat FANTECH bd Phién bén thong dung trén thj truong 1
133 [Phan mém tinh chon kich thuéc dng nude (Pipe checkerPro) bd Phién ban thong dung trén thi trudng 1
134 |Cable Calc — Phin mém tinh chon kich thuéc day dién b Phién ban thong dung trén thj trrong 1
1.35  |Phén mém thiét ké duong éng (Pipe Flow Expert v5.12) bo Phién ban thong dung trén thi trudng 1
1.36  |Thu vién CAD — Piping, Fitting 6ng thép bd Phién ban théng dung trén thj trudng 1
1.37 _|Phan mém thiét ké duong bng (Pipe Flow Expert v5.12) bo Phién ban thong dung trén thi truong 1
138  |Phan mém Ansys-pluent bd Phién ban thong dung trén thi trudng 1
1.39  |Ban mdy tinh céi Hoa phét 20
1.40  |Ghé ngdi Hoa phat 20
B2 |NGANH PAO TAO KY THUAT CO PIEN TU'
1. PHONG THUC HANH CO PIEN TU
1 MO HINH
11 H¢ th("mg dao tao nghién ciru v& cam bién diéu khién cong
) nghiép
Kich thu¢e ban 1400x800x800mm, khung thép, mat v4t liéu chiu va dap.
1.1.1  (Ban thi nghiém chuyén dung kém ngu6n chuén, may tinh cai May vi tinh: B¢ Vi xir ly CPU Intel® Core™ i5 Processor hoic cao hon; Bo mach chi Main: Gigabyte; Bo nhé trong 1
RAM: 4G; O dia ctmg HDD: 500Gb; Man hinh LCD 19"
) Phén tir gia nhiét va bo tan nhiat; C#p nhiét dién dang J; NTC; Dién tré Pt100; ro-le nhlet ludng kim; Ba bo khuéch dai
1.1.2 B¢ thuc hanh cam bién didu khién nhiét do cai didu phdi cho J-TC, NTC, PTC; M4y phat chuin; Bo didu khién Burst; Bo din dong nguon DC va AV cho phén tir gia 20
nhiét
5 5 T . Chiét 4p nhiéu vong chinh x4c véi nim do; Chiét ap ddy quén; C4c b dién trd va tu dién; ddng hd do twong tur; bd khuéch
113 |B6 thychinh vé he thong do R, L, C odl dai AC vi sai; bg chinh luu chinh xac; bo bién dbi I/V; bo bién dbi V/I; b tich phén va bd so sanh 20
B0 thuc hanh c4c cam bién anh sang va céc bo didu khién anh . Ngudn 4nh séng va mach kich thich; cu do quang dién tr; bo khuéch dai c6 thé dugc chuyen thanh mét by so sanh
1.14 4 cai 20
sing ngudng; di-6t quang dién hdng ngoai va bo khuéch dai giao dién; tranzitor quan dién hong ngoai va mach tmg dung
. + Nim cong bl ddu ra, 2 du vao; B¢ diéu khién 3 gi6i han, c6 thé 1ap cAu hinh nhw b diéu khién P, PL, PD, PID. 3 gl(n
1.1.5  |B¢ diéu khién qua trinh cai han c6 thé loai trir tach biét va c6 thé didu chinh du'qc Bo cong diu vao cho cac gi6i han P, I, D; Chiét 4p (bo phat chuén); 20
B0 phét tin hiéu sin/tam gléc/vuong, thay ddi dugc tin s6 va bién do
A i .z ; - Hai gian ké; C4u hinh ciu cén bing; Bo khuéch dai ciu chinh xac
1.1.6  |B0 thuc hinh c4m bién do bien dang ®4 |- Cic chiét 4p tinh chinh zero va the; Diéu chinh toan thang do 2
- Hai dong coDC ghép doi co khi c& nhd; Cam bién quang dang khe va dia encoder.
1.1.7  |B¢ thyc hanh c4c cam bién diéu khién dong co DC cai - B bién ddi tan s sang dién ap cho tin hiéu encoder; B xt 1y tin hiéu may phat tdc; B phat chuén DC 20
- Bo khuéch dai vong véi d khuéch dai diéu chinh dugc; B truyén dong chuyén mach cong suét cho déng co
-B§ chuyen dbi 4p sudt sang dién 4p séng 4m: microphone; C4c dic tinh microphone va ung dung; B chuyen ddi dién ap
118 |Bo-thwe hinh odm bidn dm thankva it céi sang 4p sudt song am: loa phéng thanh; Ung dung cua loa phong thanh nhu micro dlen dong, Di4p tmg tin s loa phong 20

thanh; Céc dc tinh ciia cim bién rung 4p dién va bo khuéch dai c6 lién quan; Dap img tin s6 va su cong hudng trong cdm
bién rung ap dién
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lugng)
- Module micro tir xa v6i may phét siéu 4m va may phat diu chinh tin s§
N ca A . - B6 nhin siéu 4m va khuéch dai AC; B loc dai thong chi dong; Bo do diém 0 va mach Shaper cho tin hi¢u nhén dugc;
1.1.9 |Bo thuc hanh S . . A s : . 20
ket ensar sivr<ln . B¢ tron tin hiéu goc va tin hiéu tai tao dé tao ra cac séng dap (do pha); Bo do tdi da cho c4c séng dich pha
- B6 so sanh nguding v6i do tré bién thién; Bo truyén dong role c6 chét
- He théng vi tri dugc md phong co khi; Niit cong cho céc tin hiéu chudn va phan hdi
1.1.10  |B¢ thuc hanh bién dang di€u khién vi tri cai - Khuéch dai vong, diéu chinh dugc do khuéch dai; Khuéch dai cong suét/bd truyén dong DC 20
- Bo xir Iy ngudn cung cip va mach didu khién
. S pid adi s .. - B6 bién ddi d6 4m tuwong dbi khong khi
1.1.11 |B thyc hanh e dR sk : 20
et Lo brrshiS gl dupulong 4 |- Bo bién dbi bién dung tuyén tinh
- Chuyén mach quang phan chiéu va bo khuéch dai dém ]
- Chi thi Led va mach truyén dong; Beeper gdm 4p dién va mach truyén dong; Ro le dién ca, cudn DC, 1 tiép diém Iuan
1.1.12 | B0 thuc hanh céc cam bién va by khai dong ON/OFF cai phién 20
- Ro le cong tir hai 16i; Chuyén mach cam bién hiéu tmg Hall va b dém d4u ra; Chuyén mach lan can loai cam dién;
Solenoid, nhu mot mau khéi dong dién thanh co d4u ra; Chuyén mach dién tir
- Quat kich c& nhé téc d bién thién, dugc chay boi dong co DC
1.1.13  |Bo thuc hanh cim bién dong khong khi (kiéu canh) céi - Ddng hé do dong canh quat , loai dugc dung cho chét 1ong (turbin) va khi ( méay do gi6) 5
- Mach bién ddi tin sb sang dién 4p
o - Bén d4n d4c loai cam bién 4p suét; Thiét bi dugc do bing cach ndi hai dau ciia n6 v6i hai dau ciia éng PVC nhya trong
1.1.14  |B{ thuc hanh bd bién ddi chénh léch 4p suit cai sudt chira mt chiit nude 5
- Bo khuéch dai vi sai
- Dia nhua trong subt quay bing tay 1am che khudt by gdm 5 tranzito quang dién dit bén trong dia; Encoder dugc chiéu
1.1.15 |Bo thi nghiém & Eficodervitd quay chi Sfmg b?l 5 dén '[;ED .d_at ;')hlka tren';.B? giai Tnﬁ tuyét doi, vdi hién thi 7 bd phén; Bo giai ma tuong doi; B logic dém budc 20
1én/xudng va hién thi; Nut an khai dong lai
- Mach encoder tuong d6i dugc cép véi bo nhan doi bude va bo nhan bén va hién thi lién quan
' - Chu triic LVDT dc biét dugc thiét ké chuyén cho muc dich giang day
1.1.16 |Bo thuc hanh bién 4p vi sai bién dbi tuyén tinh (LVDT) cai - Thang do chuén chia do 5
- Mach dién tir v6i by dao dong chinh xac cdu Wien, b6 bién ddi ddng b va cac b chinh lru khuéch dai thuat toan
. g . . - Hién thi biéu b dang cot 10 Led; Mirc diu vao tir 0 dén 10V DC
1.L17. "(Bq dohienthi Vdgng oft i - Diéu khién bién d) diéu chinh dugc
1.1.18  |B6 thuc hanh Sensor diéu khién dong co AC chi - D(?ng f:o' Emf:ro AC hai pl:a; Mayhphét d?ng ho tén s6 bién thién; M4y phat tin hiéu sin/vudng so 20
- Céc bg xur ly xung; Céc ting ra cong suat
1.1.19 |Bé thuc hanh Sensor diéu khién dBng oo bube chi - i:)ong. f:o buéc ¢ nho; !}/Iéy Phét dong ho tan so bién thién; Mday phat tin hi€u pha; Hoat djng bang tay hoic ndi ti€p; 5
Giao dién PC cho hoat djng tir xa
- Bé nhura trong sudt voi ba bo bién dbi murc khac nhau; Ong thong nhau bﬁng nhya déo d3t vao hai bé;Mach giao dién.
1.1.20 |B6 thuc hanh bién ddi do muc cai cim bién bién trd/ ndi va bo xir ly tin hiéu; Giao dién LVCT; Giao dién cu sudt dién tr& va bg xir Iy; BO so sanh 2 diém 20
dat va mach logic cai chét ON/OFF; B khai dong diu ra (ro le)
. R N -y . - bong co tuyén tinh c& nho; Dan dong co khi; Phat tin hiéu pha tir PC qua link dir liéu; Hoat dong bifmg tay ché do bude
1. ; b < 20
1121 |BO thychanh ding/co tayen tinh ol hoic lién tuc qua may phat diéu chinh tin s6 trén bo mach
- M1 héa: GFSK, khoéng cach truyén dif liéu Ién téi 800m
1.1.22  |Module truyén khong day cai - 16 kénh, c6 cac tdc do: 1200/2400/4800/9600/19200/3 8400bps 20
- Cong suét: 100mW, dong nhédn <20mA, dong truyén: <100mA, dong standby: <l1uA
1.1.23  |Hé diéu khién khi cu dién cai B$ tri trén hop c6 kich thude (DxC) 2m x 1.2m, vét liéu van vénia, c6 khung d bing sit. Bao gdm cac chi tiét sau: 5




Don vi tinh M@t s6 dic tinh/yéu ciu ky thuat Dinh mirc
STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo sb
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1.1.24 |Médun tu dong hdm dong co KDB 3 pha cai Kich thudc (RxC) 1,5mx1m, vat liéu bang van Vénia, c6 khung d b%ing thép chong gi. Bao gom céc chi tiét sau: 5
Aptomat Dai dong hoat dong 75-100A
Khéi déne 1 - Dong dinh mirc: 50 A; Pién 4p cuén coil: (220-380)VAC.
ikl - St dung cho dong co 3 pha 380V cong suat: 60 KW.
Cong tic chuyén mach Cong tic chuyén mach 2, 3 vi tri, LED 24V
Ro le thei i Ngudn cung cip: 24 dén 230 VAC/VDC; Thai gian diéu chinh: 0.1 to 12 gioy
o te nat gian Ché do hoat dong : Flicker-OFF/Flicker-ON start
B¢ chinh luu diode Chinh Iuu 4p AC thanh DC
Mady bién dp gicm dp May bién 4p 3 pha; L3i ton 16n; Tan sb 50Hz
1.125  |Mo dun diéu khién hé théng dén AC 220V dung role thoi gian bo Kich thuée (RxC) 1,5mx1m, vat liu bing v4n Vénia, c6 khung do bing thép chéng gi. Bao gdm cAc chi tiét sau: 4
Aptomat Dii dong hoat dong  40-50A
R - Dong dinh mirc: 50A.
Khoi dgng tir - Dién dp cudn coil: (220-380)VAC.
- Nhiéu img dung v6i 6 hoic 4 ché do hoat dong.
Ro le thoi gian - D& dang kiém tra hoat dong thong qua déu ra tac dong tirc thoi
- Dai dit thoi gian tir 0,05s tdi 300h.
Ro le 24VDC, 54 Ngudn cung cdp 24VDC; Piéu khién déng cat thit bi
Dén xoay chiéu 220VAC Ngudn cung cip 220VAC
Mé dun khéi dong dong co KDB 3 pha, ding 2 phuong phap:
1.1.26 |- Phuong phap déindi Y - A bo Kich thuée (RxC) 1,5mx1m, vt liéu bing van Vénia, c6 khung do bing thép chéng gi. Bao gdm céc chi tiét sau: 5
- Phuong phép gidm 4p dung cudn khang
Aptomat Dai dong hoat dong 40-50A
TR - Dong dinh murc: 50A.
Khot dong i - Dién 4p cugn coil: (220-380)VAC.
B miit nhdn kép Chinh gi4 trj 1én, xubng d& dang
B§ cam khdng Dung trong c4c mach dién diéu khién xoay chiéu
M5 dun déo chiéu dong co KPB 3 pha, ding 2 phuong phép
diéu khién: . , e Tia 1 . X 2 . x s .
1127 |- Duing b nit nhén kép bo Kich thude (RxC) 1,5mx1m, vét liéu bing van Vénia, c6 khung d bang thép chéng gi. Bao gém cac chi tiét sau: 5
- Duing tin hiéu diéu khién ctia PLC
Aptomat Déi dong hoat dong 10-15-20-30A
Kow - i - Dong dinh murc: 50 A.
Khi dong tir - Dién ap cudn coil: (220-380)VAC.
B miit nhdn kép Chinh gi4 tri 1én, xung d& dang
Ngudn cung cép 24VDC
Bl JPDL,.5d Piéu khién déng nght thiét bi
»-Modun CPU : ATmegal28-8AC (TM320FDSP2012); Modun dong co DC: Cam bién 15
5 a fp gl AT .2 5 - Modun dong co Servo: Cam bién do nghiéng; Modun ddng co buéc: may do goc
1.128 |BO nghién ciru pht trién diéu khién Robot. b0 - Modun truyén dong banh xe ;Modun quay/nghiéng : Camera, Loa, Microphone, Cam bién khitu gi4c s
- Modun cénh tay : Cam bién 4p sut
1.1.29  |Ro bot thong minh cai TM5-700; khdi luong:22. 1kg; tai: 6kg; Ving lam viéc: 700mm; tdc do: 1.1m/s 5
2 |MAY/THIET BI
2.1 B thiét bi giao tiép PROFIBUS-DP céi 5
2.1.1 [Gidc néi céi Simatic DP, két n6i bus cho PROFIBUS Ién t6i 12 Mbit/s cap ra goc 90 do 5




Pon vi tinh M3t s6 dic tinh/yéu ciu ky thuit Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdi...) (t6i thiéu) (theo s&
lugng)
2.12 | Cdp truyén thong cai PROFIBUS-DP : simatic net, PB FC standard cable GP, 2-wire, shielded , special design for rapid installation: 20m 5
2.1.3  |Thé nhé cho PLC S7-300 cai CF 1.0GB Sandisk 5
2.1.4 |B6 dong co dién DC cai 5
. . T . - Ngudn 24VDC, téc do (140-200) vong/phiit, cong sut (17-22)W.
1 . . 10
2.1.5 |Dgng co DC céng suat nhd, toc dg thap cai -C6 hopgidm thc
2.1.6  |DPong co DC cong sudt nhé, téc dg trung binh cai ) Nguoﬁn 24YDC;’ Vi 1 -0 o i, i sl OSSO, 10
- Cé hop giam toc
2.1.7  |Péng co DC tic dé cao cai - Nguén 24VDC, tde d6 (2500-6000) vong/phut, cong suét (30-40)W. 10
2.2 B dong co dién AC cai 10
22.1 |AC 220V cai - Dién 4p 220V; Cong suit (2-3)KW 2
222 |AC 380V cai - Dién 4p 380V; Cong sudt (2-3)KW 2
223 |AC 220V cai - Dién 4p 220V, Cong suét (10-15)KW 2
2.3 |Bb bién tan
23.1 |AC 220V cai Siemens, INVERTER AC220V-3.0KW 2
232 |AC 380V cai Siemens, INVERTER AC380V-3.0KW 2
233 |AC 220V cai Siemens, INVERTER AC220V(10-15)KW 2
2.4 B¢ nap AVR cai 30
2.4.1  |Chudn USB Sir dung chuén USB
242 |Chudn LPT Chuan LPT, ISP, c6 IC dém
243 |LCD cai Man hinh 2x20 55
2.4.4 |Encoder cai D{ phén giai: 100P/R 15
2.5 |ACQUY cai 30
2.5.1 |Acquy 12V 4,54h Acquy kho
2.52  |Acquy 12V 204h ‘ Acquy kho
26 THIET BI KHAC (Mdy tinh, thiét bj nghe nhin, phdn mém,
) ban ghé, ...)
2.6.1 |Tuhéso cai Kich thudge: (1800x1180x450)mm 2
2.6.2  |Ban gd gido vién cai Kich thugc: (1200x600x750) 1
2.6.3  |Ban gd sinh vién cai Kich thudgc: (2000x1000x750) 10
2.6.4 |ghé Inox cai inox 20
2.6.5 |Bdng viét mica cai Kich thudc: (2400x1200) 1
Model: EB-W41; EPSON
. . Cong nghé: 3LCD; D6 sang: 3.600 Lumens; D phan gidi: WXGA (1280 x 800) 1
266 |LCD Projector 81 156 tuong phén: 15.000: 1; Céng sudt bong den: 210W UHE: Tudi tho béng dén: 10,000 gid
- 01 béng dén du phong + gia treo + man hinh
II. PHONG CHUYEN BE CO PIEN TU
1 MO HINH
1.1 Thiét bi cho mdy bay mé hinh 4 cdnh (4 bj)
R . 5 cai -Loai: Emax GT 2815-05; Téc d6 :(rpm / V): 1500
111 |Dbngcokhong choi than - Dién p (7.4V dé 11.1V); Dong 35A .
cai -Loai: TowerPro MG996R; Téc d¢: 0.17 s/60 do (4.8V), 0.14 s/60 d9 (6.0V); M6 men giir: 9.4kg/cm (4.8V), 11kg/cm
0 5
112 | Bongco SERVOS (6.0V); Hoat dong dién 4p 4.8V-7.2V
1.1.3 | Bo diéu téc cai - Loai: 40A; Pién ap (7.4V -22.2V) 5
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. .. - Loai: PolyPower LiPo 30C 5000-3S; dién 4p : 11.1V
1.1.4 |PIN Lipo cai - Dung hrgng: 5000mAh 5
. 3 5 . -Loai: BMA 180; Dii do: (x1g, 1.5g, 2g, 3g, 4g, 8g and 16g) 4
1.1.5 |CAM BIEN GIA TOC BMA 180 cai - Bd chuyén ddi:14- or 12-bit ADC
; . . ; - Gidi do = 2000 ° / gidy; Ba tich hgp 16-bit ADCs
- 4
LE o BIERGOC cdi - Mode [ * C (400kHz) giao dién ndi tiép; D¢ nhay: 50ms
B4 ditu khién tir xa - 8-kénh; Tén s6: 2.4G; Cong suit dau ra: < 10mW hodic < 100mW
1.1.7 o céi - Tén hao dong: < 120mA (10mW) hogic < 230mA (100mW); Ngudn dién: 1.2V x 8NiCad (9.6V 600mAh) hoic 1.5V x 1
8AA pin khd; Pulse: 1100 - 1900Ms (1500 Neutral); Man hinh hién thi LCD
1.1.8 |Céanh quat cai - Loai: 3 canh; Kich thugc 12x5 5
1.1.9  |Sac pin cai Loai: Turnigy Accucel-6 SOW 6A 1
1.2 Thiét bi may bay mo hinh 1 c4nh (4 b9)
1.2.1 |Pjngco céi - Luc kéo 2000g; Loai: A2826-6 2
122 |Bo diéu tdc ESC cai Loai: ESC TowerPro 40A 1
1.2.3  |Pfng co Servo cai Loai: SERVO TOWERPRO MG90S 1
1.24 |Pin cai - Loai: Discharge Lithium Polymer; Dién 4p danh dinh: 11.1V ; Dung lugng: 5000mAh 6
1.2.5 |Céanh quat cai 10x5 cimg; Loai 2 canh 5
i Akithes - 8-kénh; tn s6: 2.4G; Cong sut diu ra: < 10mW hoic < 100mW
126 ) ’ céi - Tén hao dong: < 120mA (10mW) hogc <230mA (100mW) 3
- - Ngudn dién: 1.2V x 8NiCad (9.6V 600mAh) hozc 1.5V x 8AA pin kh; Pulse: 1100 - 1900Ms (1500 Neutral); Man hinh
hién thj LCD ctia WK-2801PRO don gian dé hiéu va d& cai dit
1.2.7 |Sac pin cai Loai: Turnigy Accucel-6 50W 6A 1
1.2.8  [Module chuyén dbi tin hidu nhiét do pt100 cai Loai chuyén sang dong 4-20mA. Hang SENECA 10
1.2.9 |Module chuyén ddi tin hiéu chi Chuyén dbi tin hiéu mV sang 4-20mA, 0-10V. Hang SENECA 10
2 DUNG CU
2.1 Dao dong ky cai Loai: GW-Instek GDS-2204 5
2.2 Mady dao dong ky cdi Loai: 200MHz ScopeMeter, hién thi mau 2
S e . - Loai ngudn chit Iugng cao; 02 dau ra 30V/3A +5V/3A
2
23  |Mgson thinghitm DC %4 |- <0.4m Vrms Ripple & Noise(C.V.); <2.5m Arms Ripple & Noise(C.C.) 0
N o . Dénghd do dién van ning hién thi sb
2.4 Dong ho van nang loai s6 cai (Wellink HL-1250) 20
Dudng kinh khoan t6i da 25 mm; D¢ ¢l 15 truc chinh MT3
2.5 May khoan ban cai Dudng kinh try (mm)@85mm;Kich thudc ban lam viéc (mm)280 x 280 1
Kich thuéce (mm)1100 x 770 x 340
Bing méy ctmg vimg; 12 cép téc do (50 — 2 000 vong / phut)
2.6  |May tién loai nho cai U méy cimg chéc; Motor d&n dong 3 HP (2.2 kW), 3 pha 1
Cong thc phy dimg m4y an toan khi thay ddy dai hay banh rang
. _ y Bé mit lam viéc 1067x230 mm; Dong co 2HP
2.7 |Méy phay loai nho ¢4 |Téc a6 truc chinh 68 -115-185 -285-400 - 910-1500 - 2280 vong / pht !
2.8 Mdy mai 2 da cai Dién 4p 220V; Cong suét 1/3HP 1
; . Duong kinh dia cwra: 250mm; Cong suit: 2200W
S i 4 |Téc do khong t2i:3800 vong/phit;Trong uong:16ke !
210  |May han TIG chi Phuy klgq @eo may: Sing han 4m; Day kep mass 3m; Cong suit ngudn vao (KVA 3.2; Khéang dong han (A)10-160; Dién 1
4p ra khi han (V) 16.4
2.11  |Bj dd nghé dung cu céi B cong cu 100 mén Bosch. 5
2.12  |Mo han cai M4 han GOOD, 40W 20
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2.13  [Sung bin keo cai Dién &p :220V / 40W-60W 20
- H3 trg 3 loai FPGA gdm: Xilinx® Spartan™-3 AN /Altera® CycloneTM III /LatticeECP2™ (LFE2-35SE-5FN672C, tuong
x af 18 s a . tmg v6i NanoBoard 3000LC);Tich hop man hinh mau cim bién; Viéc thiét ké, 1ap trinh mé phong online trén chip; H6
2.14 20
Bomaniydaning ho grhict kE dign.s o8 bin 4 lirg nhidu giao tiép nhu Rs-232, RS-485, PS/2, Ethernet, USB, MIDL S/PDIF, 4-channel ADC. 4-channel DAC, SVGA
interface, SD memory, DIP-Switch, LEDs mau, ..
Bo mach c6 tich hop s&n mach nap qua USB c6 chuyén mach tir dong, )
g L . Str dung ngudn ngoai AC/DC 7 ~ 12V hoic ngudn USB; Két ndi RS-232 giao tiép truyén dir liéu véi may tinh; Cam bién
2.15 h 1 20
Ba mach thi nghitmiptrinh vixit 1y ho AVR 4 |do nhiét do DS1820; Péng hb thvi gian thyc RTC DS1307; 6 LED 7 thanh Anode chung multiplex mode; LCD 16x2 ¢6
bién tr& chinh do tu'o‘ng phén va graphic LCD 128x64
2.16 |B6 nghién ctru vi xir Iy ARM céi H¢ bao gdm phan mém, sach huéng dén, cac khéi bo mach chirc ning (dén LED hién thi, LCD, cong tic...), cap nap, 5
ngudn. Vi xir ly 16i ARM7
217  |Mach khuéch dai cai -4 Eenh qlgeu khién DC motor 50W, 24V; Chan két n6i LCD (2x20), LED 20
- Dicu khién Stepper motor
B nap da ni’mg nhanh hd trg kha ning nap dugc hiu nhu moi chip c6 trén thi trudng; DE nap mic dinh chuin ZIP 48
2.18 |Maynap IC cai chan; Cdng két ndi giao tiép may tinh qua USB/LPT; C6 kha nédng nap ISP (On-board) va chirc nang IC tester; C6 kha 1
ning nap dugc tét ci cac chiing loai chip kha trinh ngdy nay c6; Bo dé nap m& rong cho SOIC, SOP twong thich di kém
Kha nang kiém tra rat nhiéu loai IC sé nhu ho 74, 40/45, cac CMOS  IC
" s . Khé ning kiém tra cac vi diéu khién 8085, 8086, Z80; Kha ning kiém tra c4c chip ngoai v1 Kha nang kiém tra cac IC
2.1 k 1
9  [Méykicm tralinh kién daning Rt analog; Kha néng kiém tra hién thi LED 7 thanh; C6 chirc nang tu dong tim kiém cho cac IC sb.
HS trg nhiéu kiéu chén; Hai man hién thi LCD 16 x 2
Model: DPO2002B; Hang san xuét: Tektronix; 70Ghz, 2 kénh
220  |Méy hién son o Bo cong cu do 40 két ndi may tinh c4c chirc ning; Ocillo s6 100Ms/s, tuong thich chudn USB; May phz‘m' tich Logic; May 2
’ e g phan tich phd; Pong hé do da ning; Phin mém va phu kién kém theo; Mdy tinh kém theo ¢6 cu hinh tdi thiéu Core i3 ,
2.4Ghz, 2GRam, 17 Inch LCD
. THIET BI KHAC (Mdy tinh, thiét bi nghe nhin, phdn mém,
ban ghé, ...)
3.1 |Thiét bi phu trg
3.1.1 |Ta: Véan Vénia cai Kich thugc: (1200x450x2200)mm 2
3.1.2  |Ban gd gi4o vién cai Kich thugc: (1200x600x750) 1
3.1.3  |Ban gd sinh vién cai Kich thudc: (2000x700x750) 20
3.1.4  |ghé Inox cai Inox 50
3.1.5 |Béng viét mica cai Kich thuéc: (2400x1200) 1
Ti 1€ hinh &nh 4:3; Panel type: 3LCD; Dén chiéu: 282W: Pin jack, Mini D-sub 15pin, HDMI, Stereo mini jack; D sang:
3.1.6 [LCD Projector cai 2.600 Lumens; Zoom lens: 1.2 x; Dj phan giai: XGA 1024 x 768pixels; Tudi tho bong dén: 7.000 h 1
- Hé s6 tuong phan: 2.500:1; 01 bong dén du phong + gié treo + man hinh
B3 |NGANHPAO TAO KY THUAT NHIET
I. THIET BI/DUNG CU DUNG CHUNG
1 MO HINH
1.1 M3 hinh ciit b6 m4y nén bd Théng s6 ky thudt co ban ciia timg loai thiét bi dwgc mé ta cu thé nhur sau: 1
M6i m6 hinh gém cdc thiét bi sau:
i ; . Céng suat 1/8HP + 1HP, Cit bd 1/4
a 2 b 2 ]
111 ]Méy nén pitong kin el quan sét dugc céc co cdu chuyén dong bén trong .
112 |Méy nén réto Lan cdi Cong suat 1HP + 2HP, Cit bo 1/4, 1

quan st dugc cic co cau chuyén dong bén trong .
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4 & . Cong suat 3HP + 5HP, Ciat b6 1/4,
113 | Miyinén xofn oo ol quar% st dugc cac co cau chuyén dong bén trong . :
1.1.4  |May nén nira kin cai Cong suét SHP + 10HP, Cit bd 1/4, quan sat dugc cic co cau chuyén déng bén trong . 1
1.1.5  |May nén ho céi Cong suat 10HP + 15HP, Cét bd 1/4, quan sit dugc cic co cau chuyén dong bén trong . 1
1.1.6  [May nén truc vit cai Cong suét 10HP + 15HP, Cit bd 1/4, quan sét dirgc c4c co cau chuyén dong bén trong . 1
2 MAY/THIET BI
2.1 May nén pittong kin cai Cong sudt: 1/ 10hp+1hp Dién ap: 220V+240V 3
2.2 May nén pittong nira kin cai Cong sudt:3hp+10hp Dién 4p: 380V 3
23 Maéy nén pittong hd cai Cong suét: 10Hp-20Hp Dién 4p: 380V 1
24 May nén rdto lan céi Cong suét: 1hp,1.5ph,2hp Dién 4p: 220V 3
2.5 |M4y nén xon bc céi Céng suét: Shp+10hp Dién &p: 380V 3
2.6 Méy nén truc vit cai Céng suét:10hp+20hp Pién 4p: 380V 1
2.7  |Bo van tiét Iuu bd Théng s6 k thust co ban cia timg loai thiét bi dwgc mé ti nhu sau: 2
M3&i b bao g5m:
2.7.1 |Van tiét luu nhiét cai Pham vi nhiét d¢ tir -600C+ 500C, néng sudt lanh tir 0,5Kw-+10Kw (sir dung cho tt c& céc loai mdi chat lanh) 1
272 |Van tiét hru dien ti céi Pham vi nhiét ?6 tu' -600C.+ 59?C’ Pang sudt lanh tir 0,5Kw=10Kw 1
(st dung cho tét ca c4c loai méi chat lanh)
2.7.3  |Van tiét luu tay céi Pham vi nhiét d6 tir -600C+ 500C, ning suét lanh tir 0,5Kw-10Kw (sir dung cho tit ca c4c loai moi chit lanh) 1
3 DUNG Cy
3.1 |B¢ dung cu dién b Thong s6 ky thuit co ban ciia tirng loai thiét bi dwge md ta cy thé nhir sau: 20
Mbéi bg bao gom:
3.1.1 |Kim cit day cai Theo tiéu chuén bo dung cu dién, UCD > 1000 V 20
3.1.2  |Kim tudt day cai Theo tiéu chuin bd dung cu dién, UCD > 1000 V 20
3.1.3 |Kim mo nhon cai Theo tiéu chudn bd dung cu dién, UCD > 1000 V 20
3.1.4 |Kim dién cai Theo tiéu chuén bd dung cu dién, UCD > 1000 V 20
3.1.5 |Kim ép cot cai Theo tiéu chuén bd dung cy dién, UCD > 1000 V 20
3.1.6 |Bat thir dién cai U<s500V 20
3.1.7 |Mb han sgi dbt cai U =220VAC, P> 60W 20
3.1.8 |Tuavit3 ke céi Loai thong dung trén thi trudng 20
3.1.9 |Tua vit dep cai Loai thong dung trén thij trudng 20
3.1.10 |Déng hd ampe kidm chi QSA 42.00 A/420,0 A/1000 A (£ 1,5% RDG. £ 5 .); AC V: 4.200 V dén 600 V, 4 day (+ 1,8% rdg. dgt + 7). Tir 50-60 20
3.1.11 |Pdng hé van ning céi Chi thi 54 : 4 s6; DCV : 400m/4/40/400/1000V/0.5%; ACV : 4/40/400/1000V/1.2% 20
3.2 |Bb db nghé dién lanh bo Théng s6 k¥ thuat co ban ciia timg loai chi tiét duge m6 ta cu thé nhu sau: 20
MGi b bao g<§m:
3.2.1 |B6 nong dng dong b Co thé nong béng tay, c6 thanh gat dinh vi, 4p dung cho cac loai ong c6 kich thuéc khac nhau tir 9 = 26 mm. 20
3.2.2  [B§ loe éng ddng bd C6 the loe béng tay, c6 thanh gat dinh vi, 4p dung cho céc loai ng c6 kich thudc khac nhau tir 9 = 26 mm. 20
3.2.3  [B6 dao cit dng ddng b Co6 kich thudc: 4 + 42 mm, ludi dao bing niken 20
3.24 |B6 udn éng ddng bd Kich c& ng uén tir D6 dén D16 mm 20
3.2.5 |Thudc day cai Dai 5m 20
3.2.6  |Thudc thuy cai Dai 50 cm 20
3.2.7 |B6 luc giac bo Loai thong dung trén thi trudng 20
3.2.8 |Dao nao ba via cai Loai thong dung 20
3.2.9 |bén kho ga céi Loai thong dung 20
3.2.10 [B§ dung cu mé van bd Bén kich cd: 96,35 mm; 99,52 mm; @ 4,76 mm; va @ 7,94 mm bénh rdng vudng 20
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3.2.11 |B van chéng bong ga b6 Dung cho céc loai mdi chét khac nhau 20
3212 [Molét cai Kich thuge 15,24 cm; 20,32 cm; 25,4 cm 20
3.2.13 |Diia min ban dep céi Dép tmg tdi thiéu theo TCVN 20
3.2.14 |Buiacao su cai Dip {mg tdi thiéu theo TCVN 20
3.2.15 |Ddng hd nap gas bd Théng s6 nhu sau 20
3.2.16 |[Pdng hé thap 4p céi Ap sudt (76 cm Hg -17.5kg/cm2) 20
3.2.17 |Dbng hb cao 4p cai Ap sudt (0-35kg/cm2) 20
3.2.18 |M4y hut chan khong cai Cong suit 4m3/p=+8m3/p Thiét bi st dung rong rai trén thi trudng tai thoi diém mua 20
3.2.19 |M4y thu hdi méi chit lanh céi Thu héi dugc tit ca céc loai m6i chit (R134a, R22 , R410a, R404..) 20
3.2.20 [Bom cao 4p cai Sir dung vé sinh cho h¢ thong lanh. Cong sudt 1hp -3hp 20
3.3 B¢ dung cu co khi bd Thong sb ky thuit co bén ciia tirng loai thiét bi dwgc mé ti cu thé nhr sau: 20
MG6i bg bao gém:
3.3.1 |Butangudi cai Thép cacbon: (2 -5) kg 20
3.3.2 |[Buacaosu cai C6 tay cdm dam bao chic chin, an toan 20
3.3.3 |Thuécla cai Loai thong dung trén thi trudmg, chiéu dai téi da 1000mm 20
334 |Eke 90°, eke 120° céi Loai thong dung trén thj trudmg. 20
3.3.5 |Banren, tard cac loai bo Ta 16 theo tiéu chuin dudng kinh 16 max 16mm. Ban ren theo t/c gia cong dudng kinh tru max dén 16mm. 20
3.3.6 _|Diia det, diia tron, diia tam gi4c. cai Dam béo du chiing loai, ddm bao dd cimg, do sic 20
3.3.7 |Miii vach cai Dam béo d6 cimg du vach 20
33.8 [Cuasit cai Loai thong dung trén thi trudong. 20
33.9 |BoCle b0 Dip (mg tdi thidu theo TCVN. 20
3.3.10 [Bo Mo Iét bd Dip tmg tbi thiéu theo TCVN. 20
3.3.11 |Bo khiu b5 Dip tmg tdi thiéu theo TCVN. 20
3.3.12 |Bo vam cip 3 chdu bd Dép tmg t5i thiéu theo TCVN. 20
3.4 B{ dung cu do ludmg hién thi
3.4.1 |DPo nhiét dp
3.4.1.1 [Nhiét ké kiéu ap ké cai Pham vi nhiét do tir  (-60 + 650)°C 20
3.4.1.2 |Nhiét ké cap nhiét cai Pham vinhiét do tr  -300+ 1000C 20
3.4.1.3 |Nhiét ké dién tr& cai Pham vi nhiét d tr (- 40 + 420)°C 20
3.4.14 |Sung bin nhiét do cai Khoéng cach bén t6i thiéu Sm. Khoang nhiét d¢ tir - 50 =>3000c D¢ chinh xéc: £2% 20
I a en 1o a3 . May do nhiét do: do, ghi nhiét d6 12 kénh (°C/ °F), c6 thé dung dugc 6 loai sensor nhiét do khac nhau, man hinh hién thi
34.15 |Thictbi do nhi¢t dp 12 dan do céi Lc1y3 4.5" (82 x 61 mi), giao dién két néi EJSB, p)hén mém xr:gly dit lidu va truyén qua may tinh, thé nhé di kém 2 GB 20
3416 |Tpictbiphén tich nhiét quét vi sai DSC (Differential Scanning cai  |Phan tich nhigt, do thong luong nhiét, nhiét do chuyén héa nhiét, Tg, Tc, Tm... 10
Calorimetry)
34.2 |Do 4p suit
3.4.2.1 |Ap ké chit long cai Dii do : 0-35, 0-50, 0-100 mmCE 20
3.4.22 [Ap ké dan hdi chi Thiét bi thong dung, sir dung rong réi trén thi truong tai thoi diém mua sim 20
3.4.23 |Apké dién cai Thiét bi thong dung, sir dung rong réi trén thi trudng tai thoi diém mua sim 20
3424 [ApkéchirU cai Thiét bi thong dung, sir dung rong réi trén thi truong tai thdi diém mua sim 20
3.4.2.5 |Thiét bi do ap sudt chénh léch cai Mbar: £2000mbar /1mbar /£2%FS; mmHg: +1500mmHg /ImmHg /+1%FS; 10
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Thiét bi do ap suit céi Model: 570-1; Hang san xuit: TESTO
- Do 4p suét: Dai do: 50 bar; D chinh x4c: 0.5 % toan dai do
3426 - Do nhiét do: Dii do: -50 dén +150 °C; D¢ chinh xdc: £0.5 °C 10
- Do chan khéng: Dai do: -1 dén 0 bar; D chinh xac: 1 % toan dai do
Pong hd do 4p sudt cai Model: HMG-2-R32-II; Hang san xuét: AITCOOL
3427 - Pudmg kinh ddng hé do: 68mm 20
- Thang do: 0~ 800psi;-30~ 0psi;0~ 550psi
343 (Po luu lugng
3.43.1 |Ong Venturi ci Thiét bi thong dung, sir dung rong réi trén thi trudng tai thoi diém mua sim 20
3.432 [Thiét bi do luru lugng chét léng cai Thiét bi thong dung, sir dung rong rii trén thi trudng tai thdi diém mua sim 20
3.4.3.3 |Thiét bi do luu lugng chét khi cai Thiét bj thong dung, sir dung rong réi trén thi truomg tai thoi diém mua sim 20
344 (Podpim
3441 Thiét bi do do m vat liéu cai Model: MB120; Hang san xut: Ohaus; Pham vi d6 4m: 0,01% dén 100% (0,01% dén 1000% cho ché d6 regain). Dai 10
G nhiét d6: 40-230°C
3449 Thiét bi do d6 4m vat licu céi Model: MD7821; Hang san xuét: Total Meter; Dai do: 2 — 50%; Diéu kién van hanh: Nhiét do: 0 - 40 0C, d6 am: 0% - 10
e 70% RH
3.4.43 |Thiétbido do am khong khi céi Thang do: -200c dén 2000C D9 am: 15% dén 95% D0 chinh xdc +/-3% 20
345 (Do tbe dp gi6 ,
3.4.5.1 |May dotde do gio cai Thang do: 0-20 m/s ; -20 dén 700c D¢ chinh xac: +/- (0.03 m/s + 5 % ciia két qua do) 20
3.4.5.2 |May do do on cai Dii do: 30 -130dB Dai tan s6: 31.5Hz — 8KHz Chinh xéc: £1.5dB; d¢ phan giai: 0.1dB 20
3.4.53 |[Thiét bi do cuong do birc xa mit troi cai Model: TM-206; Hang san xuét: Tenmars; Thang do: 2000 W/m2, Do phan giai: 0.1 W/m2 20
35 By dung cy gia cong (han, cit, khoan, mai, duc)
3.5.1 |Bo han gi6 d4 (gdm binh khi Oxi va Acetylen/gas) bd Thiét bi thong dung tai thoi diém mua sim 10
3.5.2  |B¢ han gi6 d4 mini (ding kho bing ga bép) bo Thiét bi thong dung tai thdi diém mua sim 10
3.53  |Mdy cét mai cm tay bo Thiét bi thong dung tai thdi diém mua sim 10
3.54 |Khoan bit vit bo Thiét bi thong dung tai thdi diém mua sém 20
3.5.5 |May khoan tay bd Céng suét: 0,5hp-2hp. 20
3.5.6 |Khoan bé tong c6 miii duc va miii khoét bo Thiét bi thong dung tai thoi didm mua sim 20
3.5.7 (Thang chix A bo Str dung rong rai trén thi trudng tai thoi diém mua sim. 5
3.5.8 |Mdy han dng nhwa PPR, HDPE bd Cong sut 1 -1,5kW /220V, nhiét d¢ 0 - 300 d6 C. 20
3.6  (Dung cu, thiét bi an toan nhiét lanh
3.6.1 |Thiét bj bio hp lao dong b6 Thong s6 ky thudt co ban cua timg loai thiét b duge m6 ta cu thé nhu sau: 50
Mdi b6 bao g5m.'
3.6.1.1 |Ung caosu doi Theo tiéu chudn TCVN vé thiét bi an toan dién. 50
3.6.1.2 |Ging tay cao su doi Theo tiéu chudn TCVN vé thiét bi an toan dién. 50
3.6.1.3 |Tham cao su ci Theo tiéu chudn TCVN vé thiét bi an toan dién. 5
3.6.1.4 |Ghé cach dién céi Theo tiéu chudn TCVN vé thiét bj an toan dién. 10
3.6.1.5 |Sao cach dién cai Theo tiéu chudn TCVN vé thiét bi an toan dién. 5




Pon vi tinh Mot s6 diic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdi...) (t5i thiéu) (theo s6
luong)
3.6.1.6 |Day an toan cai Theo tiéu chudn TCVN v& thiét b an toan dién. 20
3.6.1.7 |Mii bao hod cai Theo tiéu chuén TCVN vé thiét bi bao ho lao dong. 50
3.6.1.8 |Kinh bédo ho, khiu trang, ging tay bio ho. bd Theo tidu chuin TCVN vé thiét bi an toan dién. 50
3.6.2 |B¢ trang bi ciru thwong bd Thong s6 ky thuat co ban ciia timg loai thiét bi duge md ta cu thé nhur sau: 1
Mbéi bg bao gém:
3.6.2.1 |Tukinh cai C6 biéu tugng chit thap do va kich thude phi hop véi vi tri 14p dat. 1
3.6.2.2 |Céc dung cu so ciru bo Theo TCVN vé y té. 1
3.6.2.3 |M0 hinh ngudi dung cho thuc tip so cdp ciru nan nhan bo Theo TCVN vé thiét bi y té. 1
3.6.2.4 |Céng ctru thuong céi Theo TCVN vé thiét bi y té. 1
45 THIET BI KHAC (Mdy tinh, thiét bi nghe nhin, phdn mém,
’ ban ghé, ...)
’ ) TTTC TN AT -3, TaTeT [y pe- STC D, DM CIICT, Z5Z W, TTIT JaCK, VT D=SUU TP, TIDVIT, STCTeo T JacK; Dy Sang:
3.7.1 |May chiéu/man chiéu cai 2.600 Lumens; Zoom lens: 1.2 x; D) phén giai: XGA 1024 x 768pixels; Tudi tho béng dén: 7.000 h 1
113 ”‘4. La A L0011 N1 1. y. 5.8 A lad 1 ads g, 1 e talaale
3.7.2 |Bansinh vién bo Ban SV 02 chd ngdi 25
3.7.3  |Ghé ngdi Hoa phat
3.74 |Tu dung dung cu cai Hoa phat 5
3.7.5 |Béng phén cai Theo tidu chuin 1
II. PHONG THi NGHIEM - TRUYEN NHIET VA THIET BI TRAO POI NHIET
1 |MO HINH
1.1 |MB hinh thi nghiém vé dan nhiét qua véch bo Hién thi dugc day phan b nhiét do qua vach 5
1.2 M6 hinh thi nghiém vé d6i Iwu tur nhién/cudng birc bo Do dugc 4p suét, luu luong, nhiét do dong khi 5
1.3 |Mo hinh thi nghiém vé birc xa nhiét bo Hién thi dugc nhiét do, 4p sut, cong suét ciia dién tré dbt 5
1.4 [Mb hinh thi nghiém trao ddi nhiét dang éng — v6 (Shell and R £ . s ) N 2 . N
Tube Heat Exchanger) bd Ong 16n bén ngoai trong sudt quan sat dugc moi chat. Cac ong nhod bang thép khong gi 5
1.5 M3 hinh thi nghiém trao dbi nhiét nuéc — khong khi (Water to . i ) L,
Air Heat Exchangers) bd Go6m céc 6ng xép thanh hang, dong khong khi thdi cit ngang 5
1.6 M6 hinh thi nghiém trao d6i nhiét 6ng c6 canh (Finned Heat . ) , ,
Exchanger) bd Ong c6 céanh tan nhiét doc, dong chay cét ngang chum dng S
1.7 |Md hinh thi nghiém trao ddi nhiét dang tim (Plate Heat . ] )
Exchanger) bo Téam kim loai khong gi, cao su dém kin chiu dugc #n mon 5
1.8 M5 hinh thi nghiém vé dun s6i va ngung tu b6 Diéu chinh duoc dong dién qua dién trd, hién thi nhiét do séi/ngung 1
2 MAY/ THIET BI
o o B gt . . Dan ngung sir dung cho tii lanh cong suit may nén: 1
2.1 Thiét bi ngung tu trao d6i nhiét doi Iuwu tr nhién cai 1/10hp=3/4hp Dién dp: 220240V
2.2 |Thiét bi ngung tu trao ddi nhiét ddi luru cudng birc bing quat cai Dan ngung sir dung cho may lanh céng suit may nén 1hp+2hp Dién 4p: 220V 1
53 Thiét bi bay hoi trao ddi nhiét d6i Iuu ty nhién, sit dung cho ti i Dan bay hoi sir dung cho tii lanh cong suit may nén: 1

lanh dong tuyét

1/10hp+3/4hp Dién ap: 220V+240V




Pon vi tinh Mt s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bg/cdi...) (tdi thidu) (theo 6
lugng)
24 Thiét bi bay hoi trao ddi nhiét di luu cudmg birc bing quat, sir chi Dan bay hoi st dung cho tit lanh cong sut may nén 1
' dung cho tii lanh khong dong tuyét. 1/10hp+3/4hp Dién 4p: 220V+240V
2.5  |Thiét bi ngung tu éng chim nim ngang (giai nhiét bing nuéc) céi Binh ngung sir dung cho hé théng lanh cong nghiép cong sut may nén. 10Hp-20Hp Dién 4p: 380V 1
2.6 |Thiét bi bay hoi Iam lanh nuéc va cac dung dich 1éng céi Binh bay sir dung cho h¢ théng diéu hoa khong khi trung tim 10Hp-20Hp . Dién 4p: 380V 1
IIL. PHONG THi NGHIEM - MAY DONG CHAY
1 MO HINH
B¢ mau dudng dng din nuéc bao gdm: éng thing, khop néi, . . . .
1.1 co vudng, condi (chir Y, chit T) bo Kich thuéc phi hop véi giang day. Theo TCVN 5
A X A X . A . A X A x
12 Bohmauidufm% 6ng déan khi bao gom: . Ong dan tron , 6ng din b6 Richthurbe phfihop 961 giing dgy. 5
vudng, 6ng mém.,
13 ]\th: hinh thi nghiém x4c dinh ton thét 4p suat dudng 6ng dan HT Hién thi &p sullt, vén tbe, nhiét 46 diu vio ra 5
14 {\.(;Isghmh thi nghiém x4c dinh ton thét ap suat dudng ong dan HT Hién thi 4p sult, vin thc, nhigt 46 dhu vio ra 5
1.5 |Mo hinh X4y dung dudng dic tuyén bom li tdm HT Céng suat bom 1-2 Hp, diéu chinh dugc sb vong quay bang bién tan 5
1.6 [Mo hinh X4y dung dudng dic tuyén quat Ii tim HT Cong suét quat 0,5-1 Hp, diéu chinh dugc sé vong quay bing bién tan 5
1.7 |Mod hinh bom Ejector HT Cong suit bom 1-2 Hp, diéu chinh dugc sé vong quay béng bién tan 5
2 MAY/ THIET BI
2.1 Bom ly tdm cai Céng suat bom 1/2-1 Hp, Cot 4p 25-60 mH20 3
22 Quat ly tdim cai Cong suit bom 1/4-1/2 Hp, Cot 4p 250-600 mmH20 3
23 Quat chén vit (hudng truc) cai Cong sudt bom 1/4-1/2 Hp, Cét ap 100-300 mmH20 3
2.4  |Cénh khudy chan vit cai Cong sudt dong co 1/2-1 Hp 3
2.5  |Canh khudy ly tim céi Cong suat dong co 1/2-1 Hp 3
2.6 |Pongco1pha cai Cong sut dong co 1/2-1 Hp 3
2.7 |Déngco 3 pha céi Cong suét dong co 2-10 Hp 3
2.8 Bom chéan khong céi Model: VPS6DAV; Hang san xuét: CPS 3
Hut dugc cac loai khi ga: A1,A2,A21(chdy thép), A3(ch4y cao), NH3 (Ammonia); D chan khong hut dugc: dén 10
micron; Cong suét hit: 6 CFM (144 I/phut, cho may dén 10HP); Cong suét dong co: 50Hz/2 HP - 2880 vg/ph
IV. PHONG THi NGHIEM - KY THUAT LANH
1 |MO HINH
HE THONG LANH CO BAN
1.1 |Mb hinh dan trii h¢ théng lanh bo Théng s6 ky thuat co ban cia timg loai thiét bj dugc m6 ta cu thé nhu sau: 2
M6i mé hinh gom cdc thiét bi sau: -
1.1.1  |May nén kin cai Cong suat may nén tir 1/6hp + 1hp 2




Don vi tinh Mt s dzic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t5i thiéu) (theo s0
luong)
.12 |Dan ngung trao ddi nhiét ddi lwu cudmg birc bing quat céi Heé 8 truyén nhiét 30+35W/m2 Ok 2
1.1.3  |Dan bay hoi trao di nhiét dbi Iuu cudng birc bﬁng quat cai :::ﬁzt;u z:g:}:;féi 25;;7;\:?22_2(‘;0 C = 00C 2
1.1.4  |Van tiét luu nhiat céi Ning sudt lanh tir 0,5Kw+10Kw 2
1.1.5  |Van tiét lwu tay ci Ng& vao, ngd ra 5/8in+1/2in 2
1.1.6  |Van tiét luu dién tir cai U= 220V-+240V Ngd vao,ngd ra, 5/8in+1/2in 2
1.1.7  |Ong mao cai Dudng kinh éng D= 0,5mm=+2mm 2
1.1.8  |Chuchi 1 pha céi 1>5A 2
1.1.9 |Cong tic to céi 1>20A, U=220/380V 8
1.1.10 |Nat nhin On-Off cai 1>5A 2
1.1.11  |Bo diu chinh nhiét d§ cai Khoang nhiét do t= -20 + +20 2
1.1.12  |Role trung gian (AC, DC) céi Khoang nhiét d¢ t= -20 + +20 2
1.1.13  |Role thdi gian (AC, DC) céi U =220VAC, U = 12VDC=24VDC 2
1.1.14 |Role 4p suit cao céi Ap suit -1 = 35bar.Mbi chit R22,410a,R134a.d3u con 1/4 in 2
1.1.15 [Role 4p sudt thép cai Ap sudt -1 + 15bar. Moi chét R22,410a,R134a.d4u con % in 2
1.1.16 _|Role 4p suat dau céi Ap suit -1 + 35bar. Moi chit R22,410a,R134a.d3u con % in 2
1.1.17 [Pén béo ngudn cai U= 220V <240V 8
1.1.18 |Chudng béo su cb céi U= 220V 240V 2
HE THONG LANH DAN DUNG VA THUONG NGHIEP
1.2 |MB3 hinh dan tri ti lanh 13m lanh tryc tiép bo Thong sb k¥ thuat co bén ciia timg loai thiét bi dugc mo ta cu thé nhw sau: Cong suat may nén 1/10 hp = 1/4 hp. 2
M6i mé hinh bao gém:
1.2.1 |May nén pittong kin cai He s6 truyén nhiét 6+7W/m2 0k 2
1.2.2  |Dan ngung trao ddi nhiét khong khi tu nhién. cai Piu vao ra 1/4in 2
1.2.3  [Phin sdy loc cai Dudng kinh dng D=0,3mm-=+0,5mm 2
124 |Ong mao cai Hé s6 truyén nhiét 3+5W/m2 Ok 2
1.2.5 |Dan lanh trao ddi nhiét tu nhién céi U =220V, P=10W ’ 2
1.2.6 |Béng dén céi U =220V 2
1.2.7 |Cong tic cira ti céi Khoang nhiét do t= -20 + +20 2
1.2.8 |Bo diéu chinh nhiét do céi U=220V;R=22 2
1.2.9 |Role khéi dong PTC ci U=220V, 1/10 hp + 1/4 hp 2
1.2.10 |Role nhiét bao vé cai 2
1.3 |Mb hinh dan trii tii lanh 1am lanh gin tiép bo Théng s6 k¥ thudt co ban ciia timg loai thiét bi dugc mo ta cu thé nhur sau: 2
MG&i m6 hinh bao gom:
1.3.1 |May nén pittong kin cai Cong sudt may nén 1/10 hp + 1/2 hp. 2
1.3.2  |Dan ngung trao ddi nhiét khéng khi tur nhién. cai Hg s6 truyén nhiét 6+7W/m2 Ok 2
1.3.3 |Phin siy loc cai Pau vao ra 1/4in 2
134 [Ongmao cai Dudng kinh dng D=0,3mm=0,5mm 2
1.3.5 |Dan lanh trao déi nhiét bing quat céi Hé s6 truyén nhiét 11,6+14W/m2 Ok 2
1.3.6 |Bongdén céi U =220V, P=10W 2
1.3.7 |Quat dan lanh céi U=220V, P=35W 2
1.3.8 |Dién trg xa da céi U =220V, P = 130W+225W 2
1.3.9 |Cam bién nhiét duong cai U =20V, ngit t= 700c 2
1.3.10 |Cam bién nhiét 4m céi U =220V, déng t=- 70c 2
1.3.11 |Bo hen giv xa d4 céi U =220V, 4 chan 1,2,3.4 2
1.3.12 [Céng téc cira ti cai Cong tic d6i U =220V 2
1.3.13 |Bo diéu chinh nhiét do céi Khoang nhiét 46 t=-20 + +20 2




Pon vi tinh Mot s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (51 thidu) (theo sb
luong)
1.3.14 |Role khéi dong PTC cai U=220V,R=22 2
1.3.15 |[Role nhidt bao vé céi U =220V 1/10 hp + 1/4 hp 2
14 M6 hinh m4y lanh ghép ting (Cascade) bo Nhiét d6 4m séu t = -60 dén - 80 do C. 2
HE THONG LANH CONG NGHIEP
1.5  |Mb hinh Kho lanh HT Thong s6 ky thuiit co bin ciia timg loai thiét bi dwgc md ti cu thé nhw sau: 1
Mo hinh gom cdc thiét bi co ban sau
1.5.1 |May nén pittdng nira kin cai Cong sudt may nén tir 5hp+10hp. 1
1.52  |Dan ngung trao ddi nhiét ddi luu cudng birc bing quat céi Hé sd truyén nhiét 30+-35W/m2 Ok 1
1.5.3 | Dan bay hoi trao ddi nhiét d6i luu cutng birc bing quat céi H s6 truyén nhiét 11+12,8 W/m2 Ok gas R22, nhiét d5 t= -200C+-400C 1
1.5.4  |Van tiét luu nhiét cin bing ngoai cai Ning suét lanh tir 0,5Kw+10Kw 1
1.5.5 |Binh tach d4u cai Dung tich phi hgp cdng sudt may nén Shp+10hp 1
1.5.6 |Téach long cai Dung tich phit hgp céng suit may nén 5hp+10hp 1
1.5.7 |Binh chira cao ap cai Dung tich phi hgp céng suit may nén 5hp+10hp 1
1.58 |Chu chil pha cai U=240V,1>5A 1
1.59 [Cau chi 3 pha cai U=380V,I>20A 1
1.5.10 |Nut nhin On-Off ci U=240V, I1>5A 1
1.5.11 |B6 ngudn (AC, DC) cai U =220VAC, U = 12VDC+24VDC 1
1.5.12  |Role trung gian (AC, DC) céi U =220VAC, U = 12VDC+24VDC 4
1.5.13  |Role thoi gian (AC, DC) céi U =220VAC, U = 12VDC+24VDC 2
1.5.14 |Khoi dong tir céi 1>20A, U =220/ 380V 1
1.5.15 |Cong tic to céi U =220/380 V; 1> 10A 4
1.5.16 |PLC cai Ngudn cip 220+240VAC, 4+6 vao, 46 ra 1
1.5.17 |DIXELL céi U =220VAC, U = 12VDC+24VDC 1
1.5.18 |Bo diéu chinh khong ché nhiét do bd Khoang nhiét d6 t= -30 + +30 1
1.5.19 |Role 4p suit cao cai Ap suit hoat dong 8-32 bar 1
1.520 |Role ap sudt thip céi Ap suét hoat dong -0.2-7.5 bar 1
1.521 |Role 4p suit diu céi Ap suat hoat dong-1-12 bar 1
1.522 |Van dién tir cai U= 220V+240V. c& dng 5/8 in+1/2 in 1
1.5.23 [Pdng hd do 4p suit cao cai Ap sudt -1 + 35bar.Moi chat R22,410a,R134a. 1
1.5.24 |Pdng hd do 4p suit thip cai Ap sudt -1 + 15bar. Méi chat R22,410a.R134a 1
1.5.25 |Ddng hd do 4p suit dau céi Ap sudt -1 + 35bar. M6i chat R22,410a,R134aR22,410a,R134a 1
1.5.26 |Pén bdo ngudn cai U= 220V 240V 3
1.527 |Chudng béo sir cd cai U= 220V 240V 1
1.5.28 |Kho lanh céi Panel lip ghép, Kich thudc phut hop véi nang sudt hé théng 1
1.6 MG hinh sin xuét d4 viy HT Théng s6 ky thudt co bin ciia tirng loai thiét bj dwgc md ta cu thé nhw sau: 1
MG hinh gom cdc thiét bi co bén sau:
1.6.1 |May nén pittong nira kin céi Céng suét may nén tir 3hp+10hp. 1
1.6.2 |Thap ngung tu céi Cong suét thap Ston+10ton 1
1.6.3 |Dan bay hoi céi Hé s6 truyén nhiét K=460+580W/m2 0k 1
1.64 |Van tiét luu céi Niing suit lanh tir 0,5Kw+10Kw 1
1.6.5 |Binh tach diu céi Dung tich phil hgp cong sudt méay nén 5hp+10hp 1
1.6.6 |Tach long cai Dung tich phit hop cdng sudt may nén Shp+10hp 1
1.6.7 |Binh chira cao ap céi Dung tich phi hgp cong sudt may nén 5hp+10hp 1
1.6.8 |Céu chil pha ci U =240V, 1>5A 1
1.6.9 |Cau chi 3 pha céi U=380V,1>20A 1
1.6.10 |Nit nhdn On-Off céi U=240VI>5A 1
1.6.11 |Bd nguon(AC,DC) céi U =220VAC, U= 12VDC+24VDC 1




Don vi tinh Mot s6 dic tinh/yéu ciu ky thuat Dinh mirc
STT Tén miy méc/ Thiét bi (Bo/cdi...) (t6i thiéu) (theo s0
luong)
1.6.12  |Role trung gian (AC, DC) cai U =220VAC, U= 12VDC+24VDC 4
1.6.13  |Role thoi gian (AC, DC) cai U=220VAC, U=12VDC+24VDC 2
1.6.14 |Khoi dong tir céi 1>20A, U=220/380V 1
1.6.15 [Cong tic to cai U =220/380V; 1> 10A 4
1.6.16 |DIXELL cai U=220VAC, U=12VDC+24VDC 1
1.6.17 |Bb diéu chinh khéng ché nhiét do cai Khoéng nhiét d¢ t=-30 ++30 1
1.6.18 |Role 4p suit cao céi Ap sudt hoat dong 8-32 bar 1
1.6.19 |Role ép sudt thip cai Ap suit hoat dong -0.2-7.5 bar 1
1.6.20 |Role 4p suit dau cai Ap suit hoat dong -1-12 bar 1
1.6.21 |Van dién tir cai U= 220V+240V. C& éng 5/8in+1/2in 1
1.6.22 |Pbng hd do 4p sudt cao céi Ap sudt -1 + 35bar. Moi chat R22,410a,R 134a.d4u con Y in 1
1.6.23  |Pdng hd do ap sudt thap cai Ap sudt -1 + 15bar. Mdi chit R22,410a,R134a.d4u con % in 1
1.6.24 |Ddng hd do 4p suit diu cai Ap sudt -1 + 35bar. M6i chét R22,410a,R134a.d4u con Y% in 1
1.6.25 |Pén bao ngudn cai U=220V 240V 3
1.6.26 |Chuéng béo su cb cai U= 220V 240V 1
1.7 M35 hinh sin xuit d4 cay HT Théng s6 ky thudt co ban ciia tirng loai thiét bi dwge mé ta cu thé nhr sau: 1
MG hinh gom céc thiét bi co ban sau:

1.7.1  |May nén pittong nira kin cai Céng suat may nén tir 3hp+10hp. 1
1.7.2  |Thap ngung tu céi Cong sut thap 5ton+10ton 1
1.7.3  |Dan bay hoi kiéu xuong ca cai Hé s6 truyén nhiét K=460+580W/m2 0k 1
1.7.4 |Van tiét luu cai Ning suét lanh tir 0,5Kw+10Kw 1
1.7.5 |Binh tach dau cai Dung tich phi hop cong sudt may nén 5hp=10hp 1
1.7.6  |Binh tip trung dau cai Dung tich phi hop cong sudt may nén Shp+10hp 1
1.7.7  |Téch long cai Dung tich phil hop cong sudt méay nén 5hp+10hp 1
1.7.8  |Binh chira cao ap céi Dung tich phi hop cdng sudt méy nén Shp=10hp 1
1.7.9  |Cau chi 1 pha cai U =240V, 1> 5A 1
1.7.10 [Céu chi 3 pha cai U=380V,1>20A 1
1.7.11 |Nit nhan On-Off cai U=240VI>5A 1
1.7.12  |Bd nguén(AC,DC) cai U=220VAC, U =12VDC=+24VDC 1
1.7.13 |Role trung gian (AC, DC) cai U=220VAC, U= 12VDC+24VDC 4
1.7.14 |Role thoi gian (AC, DC) cai U =220VAC, U =12VDC+24VDC 2
1.7.15 [Kh&i dong tir cai 1>20A, U =220/ 380V 1
1.7.16 [Cong tic to céi U =220/380V; 1> 10A 4
1.7.17 |PLC céi Ngudn cip 220+240VAC, 4+6 vao, 4+6 ra 1
1.7.18 |DIXELL cai U =220VAC, U= 12VDC+24VDC 1
1.7.19  |Bo diéu chinh khéng ché nhiét do cai Khoang nhiét 49 t=-30 + +30 1
1.7.20 |Role 4p sut cao cai Ap suit hoat dong 8-32 bar 1
1.7.21 |Role 4p suit thip cai Ap suét hoat dong -0.2-7.5 bar 1
1.7.22  [Role 4p sut ddu cai Ap suét hoat dong -1-12 bar 1
1.7.23 |Van dién tir cai U= 220V-+240V. C& 6ng 5/8in+1/2in 1
1.7.24 |Pbng hd do 4p sut cao céi Ap sudt -1 + 35bar. M6i chét R22,410a,R134a.ddu con % in 1
1.7.25 |Pbng hd do 4p sudt thip céi Ap sudt -1 + 15bar. M6i chat R22,410a,R134a.d4u con ¥ in 1
1.7.26 |Pbng hé do 4p sudt dau céi Ap sut -1 + 35bar. M6i chat R22,410a,R134a.d4u con ¥ in 1
1.7.27 [Pén bao ngudn cai U= 220V +240V 3
1.7.28 [Chuéng béo sur ¢d cai U=220V 240V 1

IAS .



Pon vi tinh

M0t s6 ddc tinh/yéu ciu ky thuat

Pinh miie

STT Tén may méc/ Thiét bi (Bg/cdil...) (tdi thidu) (theo sb

luong)
1.8 |M& hinh ti dong tiép xic HT Thong s6 ky thuit co ban ciia tirng loai thiét bi dwge mé ti cu thé nhir sau: 1

MG hinh gom cdc thiét bi co bén sau:
1.8.1 |May nén pittdng nira kin cai Cong sudt may nén tir Shp+10hp, 2 cip nén 1
1.8.2  |Dan ngung trao ddi nhiét ddi luu cudng buc bing quat cai Hg s6 truyén nhiét 30+35W/m2 0k 1
1.8.3  [Dan bay hoi tm léc/tAm phing cai Hé s truyén nhiét 11+11,6W/m2 Ok, nhiét d -200C ~400C 1
1.8.4  [Binh trung gian cai Dung tich phu hgp cong sut may nén Shp+10hp 1
1.8.5 |Van tiét luu can bing ngoai cai Nang sudt lanh tir 0,5Kw+10Kw 1
1.8.6 |Binh tach dau cai Dung tich phit hgp cong suit m4y nén Shp+10hp 1
1.8.7 |Tach long cai Dung tich phit hop cong suit may nén Shp+10hp 1
1.8.8  |Binh chira cao 4p cai Dung tich phil hop cong suit m4y nén Shp+10hp 1
1.8.9 |Céu chi 1 pha cai U =240V, 1>5A 1
1.8.10 |Céu chi 3 pha cai U=380V, 1>20A 1
1.8.11 [Nut nhén On-Off céi U=240VI>5A 1
1.8.12 |B6 ngudn (AC, DC) cai U =220VAC, U = 12VDC+24VDC 1
1.8.13 |Role trung gian (AC, DC) céi U =220VAC, U = 12VDC+24VDC 4
1.8.14 |Role thai gian (AC, DC) céi U =220VAC, U = 12VDC+24VDC 2
1.8.15 |Khi dong tir cai 1>20A, U=220/380V 1
1.8.16 |Cong tic to cai U =220/380 V; 1> 10A 4
1.8.17 |PLC céi Ngudn cdp 220-240VAC, 4+6 vao, 4<6 ra 1
1.8.18 |DIXELL céi U =220VAC, U =12VDC+24VDC 1
1.8.19 |Bb diéu chinh khdng ché nhiét do cai Khodng nhiét d6 t= -30 + +30 1
1.820 |Role 4p suit cao cai Ap suit hoat dong 8-32 bar 1
1.8.21 |Role 4p sudt thip cai Ap sudt hoat dong -0.2-7.5 bar 1
1.822 |Role 4p suit dau cai Ap suit hoat dong -1-12 bar 1
1.8.23 |Van dién tir céi AC, U=220V+240V. ¢t bng 5/8in+1/2in 1
1.8.24 |Pdng h ap suét trung gian céi Ap sudt -1 + 35bar. M6i chit R22,410a,R134a.d4u con % in 1
1.8.25 |Pdng hd do ap suét cao cai Ap sut -1 + 35bar. Moi chat R22,410a,R134a.dau con Y in 1
1.8.26 [Pdng hd do 4p sudt thap cai Ap suét -1 + 15bar. Moi chat R22,410a,R 134a.dau con % in 1
1.8.27 |Pdng hd do ap suit dau cai Ap suit -1 + 35bar. Moi chit R22,410a,R134a.dau con ' in 1
1.8.28 |Pén bo ngudn céi U= 220V 240V 3
1.8.29 |Chudng béo su cd céi U= 220V 240V 1
1.8.30 |Ti dong tiép xuc céi Kich thuéc phu hop véi nang sudt hé théng 1
1.9 |M3 hinh Ti déng gi6 HT Thong sb ky thuit co bin ciia ting loai thiét bi drge md ta cu thé nhur sau: 1
M6 hinh gom cdc thiét bi co ban sau

1.9.1 [May nén pittong nira kin cai Cong sudt may nén tir 5hp+10hp, 2 cép nén 1
1.9.2 |Dan ngung trao ddi nhiét di luwu cudng birc bing quat cai Hé sd truyén nhiét 30+35W/m2 0k 1
1.9.3 | Dan bay hoi trao ddi nhiét déi luu cutng birc bing quat cai Hé s truyén nhiét 11+11,6W/m2 Ok, nhiét d6 -200C +-400C 1
1.94  [Van tiét luu can bing ngoai c4i . |Ning sudt lanh tir 0,5Kw+10Kw 1
1.9.5 |Binh tach dau cai Dung tich phit hgp cong suit méay nén 5hp+10hp 1
1.9.6 |Téach long cai Dung tich phit hgp cong suit may nénShp+10hp 1
1.9.7 |Binh trung gian céi Dung tich phit hgp cong suit méay nén5hp+10hp 1
1.9.8  [Binh chira cao ap céi Dung tich phit hgp cong suét may nén5hp+10hp 1
1.9.9 |Céu chi I pha céi U=240V,1>5A 1
1.9.10 |Céu chi 3 pha cai U=380V,1>20A 1
1.9.11 [Nut nhin On-Off cai U=240VI>5A 1
1.9.12  |Bd ngudn (AC,DC) céi U =220VAC, U = 12VDC+24VDC 1
1.9.13 |Role trung gian (AC, DC) céi U =220VAC, U = 12VDC+24VDC 4




Don vi tinh M3t s6 diic tinh/yéu ciu ky thuét Pinh mirc
STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t5i thiéu) (theo s0
lugng)
1.9.14 |Role thoi gian (AC, DC) cai U =220VAC, U= 12VDC+24VDC 2
1.9.15 [Khdi dong tir cai 1>20A, U=220/380V 1
1.9.16 |Cong tic to cai U =220/380 V; 1> 10A 4
1.9.17 |PLC cai Ngudn cap 220+240VAC, 4+6 vao, 4+6 ra 1
1.9.18 |DIXELL céi U =220VAC, U= 12VDC+24VDC 1
1.9.19 |Bb diéu chinh khéng ché nhiét do cai Khoéng nhiét do t=-30 + +30 1
1.9.20 [Role ap sudt cao cai Ap suit hoat dong 8-32 bar 1
1.9.21 [Role 4p sudt thip cai Ap suét hoat dong -0.2-7.5 bar 1
1.9.22 |Role 4p sudt dau cai Ap suét hoat dong -1-12 bar 1
1.9.23 |Van dién tir cai U= 220V+240V. Ct dng 5/8in+1/2in 1
1.9.24  [Pdng hd do 4p sut trung gian cai Ap suat -1 + 35bar. M6i chit R22,410a,R134a.d4u con % in 1
1.9.25 |Pdng hd do ap sudt cao cai Ap suit -1 + 35bar. Mbi chit R22,410a,R134a.d4u con % in 1
1.9.26 |Ddng hd do 4p suit thap cai Ap sudt -1 + 15bar. Moi chat R22,410a,R134a.dau con % in 1
1.9.27 |Ddng hd do ap sudt dau cai Ap suit -1 + 35bar. Moi chat R22,410a,R134a.d4u con % in 1
1.9.28 |Dén bo ngudn céi U= 220V +240V 3
1.9.29 |Chuéng bio su cb cai U=220V 240V . 1
1.9.30 |Ta dong cai Panel I3p ghép, Kich thudc phit hgp v6i nang sudt hé théng 1
2 MAY/ THIET BI

2.1 T1 lanh lam lanh truc tiép cai Dung tich 100-180 lit. 4

2.2 Tt lanh 1am lanh gian tiép cai Dung tich 120-250 lit. 4

2.3 Ti lanh thuong nghiép cai Dung tich tu tir 350 + 500 lit 4

2.4 May nén pittong kin cai Cong sudt 1/10hp=1hpDién 4p: 20V+240V 3

2.5 M4y nén pittong nira kin cai C6 cong suat 3hp+10hp Dién 4p: 380V 3

2.6 May nén pitténg ho cai Cong sudt:Dién 4p: 380VDién 4p: 380V 1

2.7 May nén truc vit cai Cong suat:10Hp-20Hp Dién ap: 380V 1

2.8  [Thiét bi ngung tu kiéu bay hoi/ thiét bi ngung tu kiéu x6i tudi cai Cong sudt:Qk=5-10 tons. 1

2.9 |Thiét bi ngung tu kiéu éng chum vé boc nim ngang cai Cong sut 14kw-1230kw. Nhiét dd ngung tu 360C-400C 1
2.10  |Thiét bi bay hoi kiéu éng chum vé boc nim ngang cai Cong suat lanh 10kw-2110kw. 1
2.11 Binh chira cao ap cai Dung tich binh 0,05m3-+0,1m3. 1
2.12  |Binh chira thip 4p cai Dung tich binh 0,05m3+0,1m3 1
2.13  |Binh trung gian cai Dung tich binh 0,05m3--0,1m3 1
2.14  |Binh trung gian éng xo4n cai Dung tich binh 0,05m3+0,1m3 1
2.15 |Binh tch dau cai Binh ding (dung tich binh 0,01m3-+0,02m3). 1
2.16 |Binh tach long cai Binh dimg boc cé4ch nhiét(dung tich binh 0,01m3-+0,02m3) 1
2.17 |Binh gom d4u cai Dung tich binh 0,02m3+0,03m3. 1
2.18 |Théap gidi nhiét nudc cai Céng suét giai nhiét 5-10tons 1
2.19  |Binh tach nuéc va tach khi tu dong cai Dung tich binh 0,05m3--0,1m3 1

V. PHONG THi NGHIEM - PIEU HOA KHONG KHi
1 MO HINH
HE THONG PIEU HOA KHONG KHi DAN DUNG
1.1 Mo hinh m4y diéu hoa khéng khi m§t cum bo Théng s6 k§ thudt co bén ciia tirng loai thiét bi dirgc md ta cu thé nhw sau: 4




Don vi tinh Mt s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil..) (t6i thidu) (theo s6
luong)
MGi mé hinh bao gom:
1.1.1  |May nén réto lin cai Cong sudt: 1hp +2hp 1
1.1.2  |Dan ngung c6 cénh giai nhiét gi6 cai Hé s6 truyén nhiét 30+35W/m2 0k 1
1.1.3 |Phin loc céi Diu vao ra 5/8in+1/2in 1
1.14 |Ong mao cai Dudng kinh éng D=1,5mm+2mm 1
1.1.5  |Van ddo chiéu gas cai U=220V. Dudng éng vaora 1/4 in+1/2in 1
1.1.6 |Dan lanh c6 canh trao déi nhiét céi Hé s6 truyén nhiét 11,6+17,5W/m2 0k 1
1.1.7  |Quat li tam céi U =220V; 2 dén 3 téc do 1
1.1.8  |Quat hudng truc “cai U =220V; 2 dén 3 téc do 1
1.1.9 |Céng tic van hanh cai U=220V 1
1.2 M5 hinh mdy diéu hoa khong khi hai cum bd Thong sb ky thuit co bén ciia tirng loai thiét bi dwgc mo ta cu thé nhwr sau: 4
MGi mé hinh bao gém:
1.2.1 |May nén réto lin cai Cong sut: 1hp +2hp 1
1.2.2  |Dan ngung c6 canh giai nhiét gio cai Hé s truyén nhiét 30+35W/m2 0k 1
1.2.3 |Phin lgpc cai Diu vao ra 5/8in+1/2in 1
124 |Ong mao cai Dudng kinh dng D=1.5mm+2mm 1
1.2.5 |Van dao chidu gas cai U =220V. Pudng dng vaora 1/4 in+1/2in 1
1.2.6 _ [Dan lanh c6 canh ,trao ddi nhiét bing quat li tdm. cai Hé s6 truyén nhiét 11,6+17,5W/m2 0k 1
1.2.7 |Quatli tam céi U =220V, 1téc do 1
1.2.8  |Quat hudng truc cai U =12V, 3 téc dd 1
1.2.9 |Bo mach diéu khién céi U =220VAC; U= 12VDC+24VDC 1
HE THONG PIEU HOA KHONG KHi O TO
1.3 |Mb hinh di¢u hoa khong khi 6 to bd Thong s6 ky thuit co bin ciia tirng loai thiét bi dirgc mé ti cy thé nhur sau: 1
1.3.1 |May nén (block lanh) cai Linh kién diéu hoa 6 t6 4 chd phd bién tai thoi diém mua sam 1
1.3.2 |Dan néng + quat céi Linh kién diéu hoa 6 t6 4 chd phd bién tai thoi diém mua sim 1
1.3.3 |Dan lanh + quat céi Linh kién diéu hoa 6 t6 4 chd phd bién tai thoi diém mua sam 1
1.3.4 |Van tiét luu céi Linh kién diéu hoa 6 to 4 chd phd bién tai thoi diém mua sam 1
1.3.5 |Phin loc ga céi Linh kién diéu hoa 6 t6 4 chd phd bién tai thoi diém mua sim 1
1.3.6 |Day tuy 6 din ga. cai Linh kién diéu hoa 6 t6 4 chd phd bién tai thoi diém mua sim 1
1.3.7 |Puly, cong tic varo le. céi Linh kién diéu hoa 6 t6 4 chd phd bién tai thoi diém mua sim 1
1.3.8 |Co cut nhém va sét. cai Linh kién diéu hoa 6 t6 4 chd phd bién tai thoi diém mua sam 1
1.3.9 |Phét I5c giodng céi Linh kién diéu hoa 6 t6 4 chd phd bién tai thdi diém mua sim 1
1.3.10 [Chéan dé va mat bich cai Linh kién diéu hoa 6 t6 4 chd phd bién tai thoi diém mua sam 1
13.11 )’:g’ 1, puly, day curo truyen ding cho.my nén (thay dong co bo  |Phi hop voi cong sudt may nén (block lanh) 1
1.4 [MG6 hinh diéu hoa khong khi xe buyt bo Thong sb k¥ thuat co ban cita timg loai thiét bi dugc md ti cy thé nhr sau: 1
1.4.1 [May nén (block lanh) cai Linh kién diéu hoa xe buyt phd bién tai thoi diém mua sim 1
142 |Dan néng + quat céi Linh kién diéu hoa xe buyt phd bién tai thdi diém mua sim 1
1.4.3 |Dan lanh + quat chi Linh kién diéu hoa xe buyt phd bién tai thdi diém mua sim 1
1.44 |Van tiét luu cai Linh kién diéu hoa xe buyt phd bién tai thoi diém mua sim 1
1.4.5 |Phin loc ga cai Linh kién diéu hoa xe buyt phé bién tai thoi diém mua sim 1
1.4.6 |Day tuy 6 din ga. céi Linh kién diéu hoa xe buyt phd bién tai thi diém mua sém 1
1.4.7 |Puly, cong tic varo le. céi Linh kién diéu hoa xe buyt phd bién tai thai diém mua sam 1




Pon vi tinh Mbt s6 dic tinh/yéu ciu ky thuit Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo s6
Iuong)
1.4.8 |Co ciit nhom va sét. cai Linh kién diéu hoa xe buyt phd bién tai thoi diém mua sdm 1
1.4.9  [Phét 16c gioding céi Linh kién diéu hoa xe buyt phd bién tai thdi diém mua sdm 1
1.4.10 |Chan dé va mit bich cai Linh kién diéu hoa xe buyt phd bién tai thoi diém mua sdm 1
1411 i’;) to, puly, ddy curo truyén dgng cho méy nén (thay dong co b6  |Phi hop voi cong sudt may nén (block lanh) 1
HE THONG PIEU HOA KHONG KHi TRUNG TAM
1.5 Iglf“ll';:h h¢ thong dicu hda khong khi trung thm Water bd  |Thong sb ky thuat co bin ciia timg loai thiét bj dwge mo ti cu thé nhwr sau: 1
M6 hinh gom cdc thiét bi co ban sau:
1.5.1 |May nén pitténg nira kin cai Cong sut may nén tir Shp+10hp. 1
1.52  [Dan ngung trao ddi nhiét d5i lwu cudng birc bing quat cai Hé s6 truyén nhiét 30+35W/m2 d¢ k 1
1.5.3 |Dan bay hoi éng vé ndm ngang cai Hé s6 truyén nhiét 350+-400W/m2 0k 1
1.5.4  |Van tiét luu cin bing ngoai cai Ning suét lanh tir 0,5Kw+10Kw 1
1.5.5 |Binh tach diu cai Dung tich phu hgp cong sudt may nén 5hp+10hp 1
1.5.6 |Téach léng cai Dung tich phit hop céng suit may nén Shp+10hp 1
1.5.7 |Binh chira cao 4p cai Dung tich phit hgp cong suit méay nén Shp+10hp 1
1.5.8 |Céu chi 1 pha cai U=240V,1>5A 1
1.59 [Céu chi 3 pha chi U=380V,1>20A 1
1.5.10 [Nut nhin On-Off céi U=240VI>5A 1
1.5.11 |Bo ngudn (AC, DC) cai U =220VAC; U = 12VDC+24VDC 1
1.5.12 |Role trung gian (AC, DC) céi U =220VAC; U = 12VDC+24VDC 4
1.5.13  [Role thoi gian (AC, DC) céi U =220VAC; U = 12VDC+24VDC 2
1.5.14 |Khoi dong tir céi 1> 20A, U =220/380V 1
1.5.15 |Contactor cai 1>20A, U=220/380V 4
1516 [PLC cai U =220+240, 4+6 vao, 4+6 ra 1
1.5.17 |DIXELL céi U =220VAC;U = 12VDC+24VDC 1
1.5.18 |Bo diéu chinh khéng ché nhiét do cai Khoang nhiét 6 t=-30 + +30 1
1.5.19 |Role 4p sudt cao cai Ap suat hoat dong 8-32 bar 1
1.5.20 |Role ap sut thip céi Ap sudt hoat dong-0.2-7.5 bar 1
1.521 |Role p sudt dau cai Ap suét hoat dong -1-12 bar 1
1.5.22 |Van dién tir céi U=220V+240V. C& bng 5/8in+1/2in 1
1.5.23 |Ddng hd do 4p sudt cao cai Ap suit -1 + 35bar. M6i chat R22,410a,R134a.Dau con % in 1
1.5.24 |Déng hd do ap suét thip cai Ap suit -1 + 15bar. M6i chit R22,410a,R134a. dau con % in 1
1.5.25 |Ddng hd do ap sut dau cai Ap suit -1 + 35bar. M6i cht R22,410a,R134a.d4u con % in 1
1.5.26 |Pén bao nguén cai U= 220V 240V 3
1.5.27 |Chudng béo sir ¢b céi U= 220V 240V 1
" B = & ~ 1
1.6 1‘\/412‘1;11111 h¢ thong dicu hda khdng khf trung tim trung tim cdi Thoéng ) k¥ thuat co bén ciia timg loai thiét bj dugc mé ta cu thé nhu sau:
MG hinh gom cdc thiét bi co ban sau:
1.6.1 |M4y nén roto xo#n 6c cai Cong suit may nén tir Shp+10hp. 1
1.6.2  |Dan ngung trao ddi nhiét di luu cudng birc bing quat cai Hé sb truyén nhiét 30+35W/m2 0k 1
1.6.3  |Dan bay hoi trao ddi nhiét déi luu cudng birc bing quat cai Hé sb truyén nhiét 11,6+17,5W/m2K 1
1.6.4 |Van tiét Iuu dién tir cai Ning sudt lanh tir 0,5Kw+10Kw 1
1.6.5 |Binh tach dau cai Dung tich phit hop cong suit may nén 5hp+10hp 1
1.6.6 |Téch long cai Dung tich phil hgp cong suit may nén Shp+10hp 1
1.6.7 |Binh chira cao ap cai Dung tich phil hgp cong suit may nén 5hp+10hp 1




Don vi tinh Mt s dic tinh/yéu ciu ky thuat Pinh mic
STT Tén may méc/ Thiét bi (Bo/cdi...) (t6i thidu) (theo s6
luong)
1.6.8 |Cau chi I pha cai U=240V,1>5A 1
1.6.9 [Cau chi 3 pha cai U=380V,1>20A 1
1.6.10 |Nut nhin On-Off chi U =240V, 1>5A 1
1.6.11 |B§ nguén (AC,DC) céi U =220VAC, U = 12VDC=+24VDC 1
1.6.12  |Role trung gian (AC, DC) ci U =220VAC; U = 12VDC+24VDC 4
1.6.13 |Role thoi gian (AC, DC) céi U =220VAC; U = 12VDC+24VDC 2
1.6.14 |Khgi dong tir céi 1>20A, U=220/380V 1
1.6.15 |Cong tic to c4i 1>10A, U=220/380V 4
1.6.16 [PLC cai Nguén cip 220+240VAC, 4+6 vao, 4+6 ra 1
1.6.17 |DIXELL cai U =220VAC; U = 12VDC+24VDC 1
1.6.18 |Bo didu chinh khéng ché nhiét do chi Khoang nhiét d¢ t=-30 + +30 1
1.6.19 |Role ap suit cao cai Ap suét hoat dong 8-32 bar 1
1.6.20 |Role ap sut thip céi Ap suét hoat dong -0.2-7.5 bar 1
1.6.21 |[Role ap suit diu cai Ap sudt hoat dong -1-12 bar 1
1.6.22 |Van dién tir céi U= 220V+240V. c& éng 5/8in+1/2in 1
1.6.23 |Ddng hd do ap suit cao ci Ap sudt -1 + 35bar. M6i chat R22,410a,R134a.dau con Y% in 1
1.6.24 |Dbng hd do ap suat thap cai Ap sudt -1 + 15bar. Moi chat R22,410a,R134a.d4u con Y% in 1
1.6.25 |Pbng hd do ap suat diu céi Ap sudt -1 + 35bar. M6i chat R22,410a,R134a.ddu con Y% in 1
1.6.26 |DPén b4o ngudn ci U= 220V +240V 3
1.6.27 |Chudng béo su cd céi U= 220V 240V 1
2 MAY/ THIET BI

2.1 May diéu hoa khong khi mot cum bd Cbng sudt tir 9000BTU/h+18000BTU/h 3

2.2 My diéu hoa khong khi hai cum (treo tudng). bd Céng sudt tir 9000BTU/h+18000BTU/h 3

2.3 |M4y diéu hoa khéng khi hai cum (4p trn) bd Cong suét tir 24.000BTU/h + 36000BTU/h 3

2.4 |Mdy diéu hoa khong khi hai cum (d4u trin) bo Cong sudt tir: 24000 BTU/h + 36000BTU/h 3

2.5 |May diéu hoa khong khi hai cum (am tran) bo Cong suit tir: 24000 BTU/h + 36000BTU/h 3

2.6  |May nén xofn 6c cai Céng sudt . 5Hp+10Hp U= 380V 3

2.7 May nén pitténg nira kin cai Céng suit 3Hp+10Hp U= 380V 3

2.8 |May nén pittong ho cai Cbng suat: 10Hp-20Hp ; U= 380V 1

2.9 M4y nén tryc vit cai Cbng sudt: 10Hp-20Hp U= 380V 1
2.10 |Thap ngung tu cai Cong sudt: Qk=5-10tons 1
2.11 |Binh ngung céi Cong suat 14kw-1230kw 1
2.12  |Binh bay hoi céi Cong sut lanh 10kw-2110kw. 1
2.13  |Binh chira cao ap cai Binh dimg ho#c binh ngang ,dung tich binh 0,05m3+0,1m3. 1
2.14  |Binh tach dau céi Binh dimg (dung tich binh 0,01m3-0,02m3). 1
2.15  |Binh tach long cai Binh dimg boc cach nhiét(dung tich binh 0,01m3-+0,02m3). 1
2.16  |Thap giai nhiét nudc cai Cong sudt giai nhiét 5-10tons 1

VL. PHONG THi NGHIEM - TU' PONG HOA THIET BI NHIET LANH
1 MO HINH
1.1 |M0 hinh dan trii trang bj di¢n h¢ théng lanh bd Thong s6 ky thuit co ban ciia tirng loai thiét bi dirgc mé ti cy thé nhur sau: 4
MGi mé hinh gém cdc thiét bi sau:

1.1.1  |[Khoi dong tir cai 1>20A, U =220/380V 5
1.1.2  |Bo didu chinh khéng ché nhiét do céi Khoang nhiét 4 t= -30 + +30 1
1.1.3  |Chu chi I pha céi 1>5A 1
1.14 |Cau chi 3 pha céi 1>20A 1
1.1.5  |Nit nhin On-Off ci 1>5A 2




) Pon vi tinh Mt s6 diic tinh/yéu ciu ky thuat Pinh ml'l"C
STT Tén m4iy méc/ Thiét bi (Bo/cdil...) (t5i thiéu) (theo s6
lugng)
1.1.6  [Role trung gian (AC, DC) céi U=220V, AC U=12V+24V,DC 2
1.1.7  |Role thoi ;im (AC, DC) cai Q= ZZQV, AC U=12V+24V’,DC 2 .
1.1.8  |Role p suat cao cai Ap sudt -1 + 35bar. M6i chat R22,410a,R134a 1
1.1.9  |Role 4p sut thip cai Ap suat -1 + 35bar. M6i chit R22,410a,R134a 1
1.1.10 |Role 4p sudt diu cai Ap suét -1 + 35bar. Moi chat R22,410a,R134a 1
1.1.11 |Dén bao ngudn cai AC, U=220V 240V 3
1.1.12  [Chubdng b4o su cd cai U=220V 240V 1
1.2 Mo hinh thue hanh PLC b¢ Théng s6 ky thuit co' ban ciia tirng loai thiét bi dwge mb ta cu thé nhw sau: 4
Md6i mé hinh g&m cdc thiét bi sau:
1.2.1 [Chuchi 1 pha céi 1>5A 1
12.2 |Céuchi3 pha céi 1>20A 1
1.2.3 [Nt nhdn On-Off cai I1>5A 2
124 (B ngudn (AC ,DC) cai U=220VAC, U= 12VDC+24VDC 1
1.2.5 |Role trung gian cai U=220VAC, U=12VDC+24VDC
1.2.6  |Role thoi gian (AC, DC) cai U=220VAC, U= 12VDC+24VDC 2
1.2.7 |Cong tic to cai U=220/380 V
1.2.8  |Cam bién dién tir cai U=24VDC/220VAC, I>400mA; Khoang cach phét hién > 8mm 2
1.2.9 |Cam bién tiém cén dién dung cai U=24VDC/220VAC, I>400mA; Khoang cach phét hién > 8mm 2
1.2.10 |Céam thu phét bién quang cai U=24VDC/220VAC, I>400mA; Khoang cach phét hién > 8mm 2
1.2.11 |Cam bién nhiét d§ cai Nhiét d6 do -220C+550C 2
1.2.12 B chuyén dbi nhiét do sang dong va ap cai Chuyén nhiét 6 tir -220C+550C sang ap 0V+10V Hoic sang dong 4mA+20mA 2
1.2.13 |Déng co KPB 3 pha cai Céng sudt: 2Hp — 10Hp 1
1.2.14 |DPong co KDB 1 pha cai Cong suat: 1Hp —2 Hp 1
1.2.15 |B¢ inventer 3pha cai Cong suét: 2Hp — 10Hp 1
1.2.16 |B¢ inventer 1 pha cai Cong suét: 1Hp — 2Hp 1
1.2.17 |Céam bién lwu lugng cai Luu lugng 1-60L/phut 1
1.2.18 |BOPLC cai AC/DClrely 1
1.3 Ti dién diéu khién h¢ théng lanh cong nghi¢p cdi Théng s6 ky thuit co ban ciia tirng loai thiét bi dwge mo ta cu thé nhur sau:
MGéi tii bao gom: 4
1.3.1 |Céu chi 1 pha cai 1>5A 1
1.3.2 |Cau chi3 pha cai 1>20A 1
1.3.3  |Nut nhin On-Off cai 1>5A 1
134 |Bongudn (AC,DC) cai U=220VAC, U= 12VDC+24VDC 1
1.3.5 |Role trung gian (AC, DC) cai U=220VAC, U=12VDC+24VDC 4
1.3.6 |Role thoi gian (AC, DC) cai U=220VAC, U= 12VDC+24VDC 2
1.3.7  |Khéi dong tir cai 1>20A, U=220, 380V, AC 1




Pon vi tinh MGt sb dic tinh/yéu ciu ky thuat Pinh mirc

STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t6i thidu) (theo s6

lugng)
1.3.8 |Cong tic to cai 1>20A,U =220/380V 4
139 |PLC céi U=200V+240V. Dau vao: 12/18/24 Dau ra: ,8/12/16 1
1.3.10 |DIXELL céi Nguon 110,230Vac, ngd vio dau khién NTC, ngd ra may nén I= 8A= 20A 1
1.3.11 |Bo diéu chinh khéng ché nhiét do céi Khoang do t = -400C+ +500C 1
1.3.12  |Role 4p suit cao cai Ap sudt hoat dong 8 + 32 bar 1
1.3.13  |Role ap sudt thap céi Ap suit hoat dong -0.2 + 7.5 bar 1
1.3.14 |Role ap suit dau cai Ap suat hoat dong -1+12 bar 1
1.3.15 |Van dién tir cai U=220V+240V. C& éng 5/8in+1/2in 1
1.3.16 |Pdng hd do 4p sut cao céi Ap sudt -1 + 35bar. Moi chat R22,410a.R 134a. dau con % in 1
1.3.17 |Déng hé do ap sudt thip chi Ap suét -1 + 15bar. Mdi cht R22,410a,R 134a. Dau con % in 1
1.3.18 |Dong hd do 4p suat dau cai Ap suét -1 + 35bar. Méi chat R22,410a,R 134a.Dau con % in 1
1.3.19 |Dén bao nguén cai U= 220V 240V 3
1320 |Chudng béo su cb céi U= 220V 240V 1
2 z I3 A 3 z 2 4

1.4 Ti dign dieu khien h¢ thong diéu hoa khong khi trung tim bj Thong so ky thudt co' bén ciia tirng loai thiét bi dwgc mé ta cu thé nhwr sau:
MGéi ti bao gém:
1.4.1 [Chuchil pha céi [>5A 1
1.42 |Chu chi3 pha cai 1>20A 1
1.43 |Nit nhin On-Off céi 1>5A 1
1.44 |Bo ngudn (AC ,DC) céi U =220VAC; U = 12VDC+24VDC 1
1.4.5 |Role trung gian (AC, DC) céi U =220VAC; U = 12VDC+24VDC 4
1.4.6  [Role thi gian (AC, DC) céi U=220VAC; U = 12VDC+24VDC 2
147 |Khéi dong tir céi 1> 204, U =220/380V 1
148 |Cong tic to céi 1>20A, U=220/380V 4
1.49 |Bo diéu chinh khéng ché nhiét do cai Khoéng nhiét d6 t=-30 + +50 1
1.4.10 |Role ap suit cao céi Ap sudt hoat dong 8 + 32 bar 1
1.4.11 |Role 4p suat thip céi Ap sut hoat dong -0.2 = 7.5 bar 1
1.4.12  |Role 4p suét dau céi Ap suét hoat dong -1+12 bar 1
1.4.13  |Van dién tir cai U=220V+240V. C& bng 5/8in+1/2in 1
1.4.14 |DPéng hd do 4p sut cao cai Ap suat -1 + 35bar. M6i chét R22,410a R 134a.dau con % in 1
1.4.15 [Déng hd do 4p suét thap chi Ap sudt -1 + 15bar. Méi chat R22,410a.R134a.dau con % in 1
1.4.16 |DPéng hd do 4p suat dau céi Ap suat -1 + 35bar. Moi chét R22,410a,R134a.dau con % in 1
1.4.17 |Dén b4o ngudn céi U= 220V +240V 4
1.4.18 |Chudng béo sur cb céi U=220V 240V 1
2 MAY/ THIET BI

2.1  |Bo giam sat nhiét do bo Model: LR5001; Hang san xuét: HIOKI; D phan giai nhiét d6 / o am: = 0,01 ° C/0,1% RH 2
22  |Nhiét ké tr ghi VLT bo Giam sat, tu ghi, in va hién thi nhiét d6 theo thdi gian; nhiét d6 tir 40 ° C dén 130 ° C 2
23 Role ban din 3 pha bo Piu vao 4 - 32Vdc; Tai: 50A , 9 - 480V 2
24  |Role ban dn 1 pha b Déu vio 4 - 32Vdc; Tai: 50A , 9 - 480V 2
2.5  |Thiét bjbao vé pha bd Nguén 1 pha va 3 pha ; Tan sé: 50/60 hz 2




Don vi tinh M@t s6 diic tinh/yéu cAu ky thuat Pinh mirc
STT Tén miy méc/ Thiét bi (Bo/cdi/...) (t6i thiéu) (theo sb
lugng)
2.6 Bién t3n bd Model: Sinamics V20; Hang san xuét: Siemens; Input: ]AC 200-240 V; 47.-6.3Hz; Output: 3AC 230V 2
Power:1,5kW/2HP; Analog Input: 2; Analog Output: 1; Digital Input: 4; Digital Output: 2
2.7 bo Model: S7-1200-CPU 1214C AC/DC{Relay; Siemens 2
PLC S7 1200 CPL{ 121'4C AC/DClrelay; Ngo vao sb: 14 DI tai 24VDC; Ngé ra sé: 10 DO relay; Vao twong tu: 2AI 0-10VDC 10bit;
Ngudn cap: AC 85-264VAC, 47
VIL. PHONG THi NGHIEM - LO HOI VA HE THONG SAY
1 MO HINH
1.1  |Mb hinh béang dién diéu khién 10 hoi bd Théng s6 ky thuit co bén ciia ting loai thiét bi dwge md ti cu thé nhuw sau: 4
MGi mé hinh g5m cdc thiét bi sau:
1.1.1  |Chuchi 1 pha céi 1>5A 1
1.1.2  [Céu chi 3 pha cai 1>20A 1
1.1.3  [Khdi dong tir cai 1>20A, U=220/380V 2
1.1.4  [Role nhiét cai 1>20A, U=220/380V 2
1.1.5 |Cong tic Man/Auto cai 1>5A 2
1.1.6  |Nut 4n On-Off céi 1>5A 1
1.1.7 |Céng tic On-Off cai 1>5A 1
1.1.8  |Peén bao cai AC, U=220V 240V 4
1.1.9  |Role 4p sudt cai Ap suét 1 + 10bar 1
1.1.10 |B6 diu khién mirc nuéc cai U=100- 240 VAC; 50/60Hz, nhiét do m6i trudmg -100C - 550C 1
1.1.11  |Chudng b4o sur cd cai U= 220V +240V 1
2 MAY/ THIET BI
2.1  |Béc dbt diu céi Diéu chinh dugc luu Iugng khong khi, 4p sudt phun, nhiét d¢ sudi ddu 1
22  |Béc dét Gas cai Diéu chinh dwoc luu lugng khong khi, 4p suit phun 1
2.3 |Bdy hoi (Céc ngung) dang tinh nhiét cai Ap suét max: 16bar, nhiét d¢ 1am viéc max 200 do C 1
24  |Biy hoi (Céc ngung) dang phao cai Ap sult max: 16bar, nhiét d¢ 1am viéc max 200 do C 1
2.5  |Bdy hoi (Céc ngung) nhiét dong cai Ap sudt max: 16bar, nhiét d 1am viéc max 200 do C 1
2.6  |Thiét bi phan tich khéi thai 10 hoi bo Hién thi dugc nhidt do khoi, ndng d khi CO, SO2 1
4 DAY CHUYEN/ HE THONG
4.1  |H& thong 10 hoi HT Gom céc thiét bi chinh nhwr sau 1
4.1.1 |Lo hoi cai Cong suat tir 100 - 200 kg/h, p = 1- 6 bar 1
4,12 |Béc dbt dau DO/FO cai Diéu chinh duoc luu lwong khong khi, 4p suat phun 1
4.1.3 |Bo sudi ddu FO bo Diéu chinh duogc nhiét d6 sudi dau, suoi bing dién trd va hoi nudc 1
4.1.4 |Bo lam mém nude bo C6 gin b hoan nguyén tir dong 1
4.1.5 |Thép xir Iy khi SO2 bo Vit liéu chiu dugc &n mon boi axit 1
4.1.6 [Pdnghd do luu lugng hoi cai Do luu lugng hoi nude bao hoa, hién thi s do dién tir 1
4.1.7 |Pdnghd do luwu lugng nurde cai Dudng kinh dng do DN25 - DN40, Nhiét do lam viéc 0 - 180 do C 1
4.2 H¢ théng sdy HT Théng s6 ky thudt co bén ciia tirng loai thiét bi drgc md ta cu thé nhu sau:
42.1 |Hé théng siy bom nhiét két hop dén hdng ngoai cai - Nhiét d¢ sdy: 20°C - 50°C; Kiém soat van tde gi6 0,5 m/s - 2 m/s ' 1
- bén h(‘mg ngoai: 4 bong; Cong suat dén: 250W/bong-500W/béng; Khoang céach chiéu tia nhiét: 15-45mm
- Cong suat bom nhiét ¥ HP.
422 |Heé thong sy bom nhiét két hop dién tro cai Ning suét: 1-5kg/mé, nhiét do diéu chinh dugc tir 20-70 do C, the dd gi6 tir v = 1-5m/s 1

RIA S



Don vi tinh MGt s6 dic tinh/yéu ciu ky thuat Pinh mic
STT Tén miy méc/ Thiét bi (Bo/cdil...) (6i thiéu) (theo so
luong)
423  [Hé théng sy sir dung ning lugng mat troi (d8i luu ty nhién, céi Ning suét: 1-5kg/mé, nhiét do diéu chinh dugc tir 40-50 d¢ C, toc do gio tir v = 1-5m/s 1
cudng buc)
424 |Hé thdng sdy sir dung vi song + bom nhiét cai Niing suét: 1-5kg/mé, nhiét do diéu chinh dugc tir 50 -70 do C, téc do gi6 tir v=1-5m/s 1
42.5 |He théng sdy chan khong thang hoa cai Niing sut: 0,5-1kg/mé, 4p suit p < 0,7mmHg 1
426 |Hé thong sdy ting soi cai Ning suat: 1-5kg/mé, nhiét do diéu chinh dugc tir 20-70 d C 1
427 |H¢ théng siy bom nhiét cai Niing sut: 1-5kg/mé, nhiét d6 diéu chinh dugc tir 20-70 do C, tbe do gi6 tir v =1-5m/s 1
4.2.8  |Hg thdng séy bang tai pilot (ding nhiét néng) cai Nang suét: 1-Skg/mé, nhiét do diéu chinh dugc tir 20-70 4o C, tdc do gi6 tir v = 1-5m/s 1
429 |Hé théng siy phun cai Ning sudt: 0,1 - 1 lit /h, nhiét do 80 - 200 d6 C 1
42.10 |Hé théng thung quay cai Nang suét: 1-Skg/mé, nhiét do diéu chinh duge tir 30-70 d5 C, didu chinh dwgc tée do quay tir v = 5-30 vong/ phiit 1
VIIL. PHONG THi NGHIEM - NANG LUQNG TAI TAO
1 MO HINH
1.1 (MO hinh san xuat nu6c nong nang lwgng mit trdi (NLMT) bo Phu hop cho giang day, hién thi théng sé nhiét d¢, birc xa 1
12 |Md hinh chung cét nuéc sir dung NLMT bd Phu hop cho giang day, hién thi théng s6 nhiét d¢, birc xa 1
1.3 |MO6 hinh may lanh hap thwhép phu sir dung NLMT bo Phu hop cho gidng day, hién thi thong sé nhiét do, birc xa 1
1.4 |M0 hinh sy sir dung NLMT bo Phii hop cho gidng day, hién thi thong sé nhiét do, birc xa 1
1.5 [MB6 hinh tu¢i bing NLMT bo Phi hop cho gidng day, hién thi thong sé nhiét do, birc xa 1
1.6 |MO hinh hé théng dién gi6 (phong dién) bo Phu hop cho giang day, hién thi thong sb gi6, dién 1
1.7 M0 hinh hé théng dién NLMT dé 1am lanh bo Phu hop cho giang day, hién thi thong s6 gi6, dién 2
2 MAY/ THIET BI
2.1  |Dan colector hip thu NLMT dang t4m ban bd Str dung ph bién tai thoi diém mua sim 1
22  |Dan colector hdp thy NLMT dang éng xoén bo Sir dung phd bién tai thoi diém mua sém 1
23 Dan colector hdp thu NLMT dang dng chan khong bo Sir dung phd bién tai thoi diém mua sdm 1
24  |Dan colector hip thy NLMT dang éng nhiét & tim bo Sir dung phd bién tai thoi diém mua sim 1
2.5 |Dan colector hip thy NLMT dang parabol bd Sir dung phd bién tai thoi diém mua sdm 1
2.6  |Tim pin mit troi bo Str dung phd bién tai thoi diém mua sim 1
2.7  |Tuabin dién gi6 bo Str dung phd bién tai thoi diém mua sim 1
C |KHOA KINH TE
L. THIET BI/TAI SAN DUNG CHUNG
1 MAY/THIET BI




STT

Tén may méc/ Thiét bi

Pon vi tinh
(Bé/cdil...)

Mt sb dic tinh/yéu chu ky thuat
(t6i thidu)

Pinh mire
(theo s6
lugng)

1.1

(01 bo/1GV)

Thiét bi giang day va huéng dn thuc hanh di dong c4 nhan

Thiét bi trang bi cho c4 nhan mdi giang vién, phuc vu giang day nhiéu bac hoc (dai hoc, cao hoc va nghién ctru sinh);
nhiéu hinh thirc dio tao (tai chd, tir xa), nhiéu dia diém (Nha Trang va céc co s& lién két).

M@i bo thiét bi bao gdm:

+01 Laptop c6 cai dit dy di cac phdn mém co bén ciia Microsoft

+ Cai dit c4c phan mém xir Iy dit ligu (SPSS, AMOS, EVIEWS, STATA. ..

+ Cai dit c4c phan mém, cong cu hd trg gidng day e-learning

+ 01 bd thiét bi trg gidng ca nhén (micro, loa deo ca nhén)

+01 thiét bi két ndi vdi cac loai man hinh

+ 01 thiét bi du trir dién di dong

50

D

VIEN NGHIEN CU'U CHE TAO TAU THUY

I

MAY/ THIET BI

1. PHONG THIET KE

1.1

Bd may vi tinh tram workstation

CPU : Intel Core i5 9400F
Boar mach chi : MSI B360M Bazooka; RAM : 16G
O cimg : SSD 180G; HDD : 1T; Man hinh: 23.8"

1.2

Bo médy vi tinh ban

CPU : Intel Core i5 9400F
Boar mach chi : MSI B360M Bazooka; RAM : 16G
O ctmg : SSD 180G; HDD : 1T; Man hinh: 23.8"

2. PHONG KIEM NGHIEM

2.1

May kiém nghiém 130 héa SOLABOX

céi

SOLABOX 1500-¢  Xudt xir: Y
Cudng do birc xa: 0-1000W/m2; nhiét do cudng héa: 30-100C
Vit lidu thir: composite, c4c vat ligu c6 ngudn gdc hitu co..

22

M4y kiém tra khuyét tat bing X quang FoX-Rayzor

cai

Ky ma hiéu: foXRayzor Vidisco/Israel

- Thiét bi dat tigu chudn ISO 9001:2000

- Day 1a mét hé théng giam dinh hinh anh bing tia X-quang dién toan héa hoan toan.

- Hé théng dugc dit toan bg trong mot vali va bao gbm hai céu kién chinh: VCU (Camera ghi 4nh X-quang) va mt CDU
(Thiét bi kiém soat va hién thi).

Dic tinh va chirc nang cia C.D.U; Pic tinh va chirc nang clia man thu anh tia X (Flat Panel Imager) VCU — Ngu?)n phat
tia X:

23

May phat hién ro ri khi bing siéu 4m

cai

Model: 9061 - Hang:EXAIR- Xuét xtr: My

- Phat hién r0 ri nho song siéu 4m sau d6 khuéch dai tin hiéu, loc tiéng on.

- C6 thé xac dinh 1o ri bén trong déng bao chan khong ma phuong phap khac hau nhu khong thé x4c dinh.
- Cudmg d6 1o ri s& thé hién trén day dén LED

24

May do chiéu day vat liéu

cai

Model:45MG Hang: Olympus Xuét xtr: My

Bo may bao gbm :

- May chinh 45MG v6i man hinh mau LCD rdng, sang 1o nét; Dau do kép D794 tin sé 5 MHz, dudng kinh bién tir 7.2mm
(0.283 inch), du két ndi thing, kém cap ndi, dai do trong thép tir 0.75-50mm; M3u chudn 2 bac hé mét 2218M (I va
15mm); Chai chit tiép am (B2)

-3 pin AAA va cép ndi USB; Vali van chuyén; Pfa CD huéng din sir dung bing tiéng Anh

-Déu do don M109 -RM, tin s§ 5SMHz, dudng kinh bién tir 13mm, két ndi cap kiéu Microdot, dai do trong vat liéu
composite d&n 50mm

-Phén mém ding cho déu do M109: 45SMG-SE; Cap néi dau dd M109, dai 1.8m: LCM-74-6

2.5

T lanh am sau -30°

céi

Model: MDF-137-PE  Hang: PHCbi Xuét xtr:Nhat
Dung tich : 138 lit

A\
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Don vi tinh M3t s6 diic tinh/yéu ciu ky thuat Pinh mic
STT Tén miy méc/ Thiét bi (Bg/cdil..) (t5i thidu) (theo s6
luong)
2.6 [May siéu 4m kiém tra khuyét tat méi han (USA) bd Model: Epoch 650-LX.  Hang san xuét: Olympus NDT - My 1
2.7 May phén tich thanh phén kim loai xach tay cai Ky ma higu: SpectroTest - Hang SX: Spectro/ Puc 1
2.8 May kiém tra kéo nén van nang cai Ky ma hi¢u: CHT4206 - Hang SX: SANS/ Trung Qudc
3. XUONG PONG TAU
3.1 |Ke dé4 (¢& mé rong mit bing xuéng déng tau) mét Xay dung chong sat 16, theo TC ky thuat khi 1ap dy 4n 2000
32 |Xe goong cai Phuong tién di chuyén vat tu, thiét b 2
Model: A-25 Hang: Garco Xuat xi: My 1
(g6m: may chinh, part number 262575 bom T2: S/N: A038288 & A038289)
+ Dung dé phun Foam céc két cAu sandwich nhu cabin, ca b6, vach ngan, boong tau,..
3.3 May phun Foam bo + Thong s6 k¥ thuét: Ap sut 1am viéc: 2000PSI (138bar, 13,8Mpa); Nhiét do lam viéc: 1900F (880C); Cong sudt phun:
251b (11,4kg/phist); Trong lugng 250 Ib (113 kg); Dién dp: 230V/380V
+ Phu kién di kém may: Puong éng: 210ft (64m); 01 sting phun AP hoc P2; 02 bon chuyén vit liéu T2; 01 méy khudy
34 |May ubn bng bo Tiéu chuan ky thuat khi 1ap du 4n 1
3.5 Thiét bi thir may lai thuy luc bd Tiéu chuén ky thuat khi 1ap du 4n 1
3.6 [Sira chita vandi dai ciu cang cii céi Tiéu chuan k¥ thudt khi 1ap du 4n 1
3.7  |Nang cép phong quan déc phan xuong Phong | Tiéu chuén k¥ thudt khi 1ap du 4n 1
3.8 Sira chira cira sau xudng nho bd Tiéu chuén kg thuat khi 18p du 4n 1
39 Stra chira cira sau xudng 16n bo Tiéu chuén ky thuat khi lép du 4n 1
3.10 |Sira chira cira kho bo Tiéu chuan k¥ thudt khi 1ap dir 4n 1
E  |TRUNG TAM THi NGHIEM THU'C HANH ( CAC PHONG THi NGHIEM THU'C HANH THUQC KHOA CONG NGHE THU'C PHAM)
I- THIET BI/TAI SAN DUNG CHUNG
1  |THIET BI
1.1 |May quét cai Quét dugc miu c6 khdi lugng 500 - 2000g 1
1.2 |May xay sinh t& cai 1200W, nhiéu téc do 2
1.3 [Méy dénh trimg céi 80W, nhiéu téc do 2
1.4 May do pH cai pH=2-12 2
1.5 |May anh k¥ thuat sb cai 1
1.6 May do mau Minolta CR400 cai 1
1.7 |Bdn so ché céi 80x220x75cm 2
1.8 [Bonrira cai’  |50x180x75cm 2
1.9  |Can dién tir céi Sai s60,01g 9
1.10 |Bépga cai 1
1.11 Ti dong cai 350L 2
1.12  |Tulanh cai 240L 2
1.13  |Can tiéuly céi 2kg, saisb 0,1g 2
1.14  |Can tiéuly cai Skg, sai s6 0,1g 9
1.15 [Cén ky thuat cai 10kg 2
1.16 |Bép dién céi 2
1.17  |Nhiét ké ky thuat sb cai t=-50-300°C 2
1.18  [Can dién tir sai s510-4g cin 200g, sai 56 0,0001g 1




Pon vi tinh M3t s6 dic tinh/yéu ciu ky thuit Pinh mire
STT Tén may méc/ Thiét bi (Bo/cdil...) (téi thiéu) (theo s6
lugng)
1.19  |Ti moi trudng didu chinh nhiét do, d6 4m 250 lit LK Lab LH- cai - Dung tich: 250 Lit; Hién thi: Man hinh cam tmg LCD 5.7 inch 1
TC294 - Dai nhiét do: tir -400C dén +1500C ; + D¢ chinh x4c: £0.30C tai 500C
+ Do dong déu: x1.30C tai 500C; + D¢ phan giai: £0.010C
- Dai d¢ am: 20- 95%
+ D9 chinh x4c cai dit: + 2.0% tai 60% RH; + Do ddng déu: = 3.4% tai 60% RH
+ D6 phén giai: £0.1%
- Cong suét gia nhiét: 5.5 kW
120 |Ta sdy vi song cai 35-100°C 1
1.21 |Ta séy dong kho cai Cong sudt nho, 1kg/mé 1
122 [Thiét bi ly tam (5000-40000 vong/phut) cai Ly tam lanh hoZc khong lanh 1
123  |UV-Vis cai Budc song 220-800nm 4
1.24  |Thiét bi déng hoa Ultra turax céi Nhiéu té d6, nhiéu truc ro to 4
1.25  |Thiét bi ddng héa siéu am (Sonification) céi 2
126  |Thiét bi c6 dac chan khong bo Bosh 4
127 M4y do d6 nhét chét Iong cai Brookfield
1.28  |M4y do luu bién chit rin cai Sun Scientific 1
129 [May do thé zeta cai Malvern 1
1.30  |Méy Quang Phé Shimadzu UV 1800 cai Budc song chuyén déi c6 thé thiét 1ap mét cach tu do trong khoang: 295.0 ~ 364.0nm (butc tang 0.1nm); Aqh sang lac: £ 5
02% ( & bude séng 220nm Nal, 340nm NaNO2); Day tric quang: Hép thu trong khodng —4 ~ 4 Abs; D9 truyén : 0 ~ 400%.
— D§ chinh xéc tric quang :
+0.002 Abs trong khoang 0.5 Abs; +0.004 Abs trong khoang 1.0 Abs.
+20.006Abs trong khoang 2.0Abs; Do 13p lai tréic quang: +0.001 Abs trong khoang 1.0 Abs; iO 001Abs trong khoang
0.5 Abs; £0.003 Abs trong khoang 2 Abs.
— Do 6n dinh dudng nén: <0.0003 Abs/gi® (700nm sau 1 gitr bat may); Do phang dudng nén: £0006 Aps (1100 ->
190mm, sau 1 gi¢ bat may); Céng giao dién: cong USB; Ngudn dién: 220 VAC, 50/60 Hz, 130VA; Diéu kién xung quanh
: nhiét do khoang 15 ~ 350C; d6 4m 45 ~ 80%.
131 |Thiét bi do mau Minolta CR-400 cai Dau do CR-400; B6 xit Iy dit liéu DP-400; Day k&t ndi CR-A101 1
Day CR-A102; Bd chuyén ngudn AC-A305; Nip bao vé diu do CR-A72
Tém hiéu chudn tring CR-A43; pin AA; pin AAA; Day deo tay CR-A73
1.32 " |May nghién c4t, nghién bua cai 2
133 |Thiét bj do hoat d6 nuéc cai Thang do 0.1-0.98; d6 chinh x4c 0.01; 4 diém hiéu chuén. 4
134 IMay do d¢ duc céi Thang do 0-1100 NTU 4
135 |May khudy tir c6 gia nhiét b Kém cé tir 4
1.36 M4y do d¢ nhot céi Brookfield 2
137 |Tamat céi Nhiét d6 tir 0-15 do C, dung tich trén 340 L 6
1.38 May sy 16 khay xoay tron cai Gdm 16 khay, xoay tron, Didu chinh nhiét do, thoi gian 2
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Don vi tinh MGt s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén mAy méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo s6
lugng)
139 IMay xay da ning cai Philips, cong suét 450 W 4
2 DUNG CU, VAT TU
2.1  |chéi quét nha céi 1
22 |Chdi nhya quét nudc céi 1
23 Cay lau nha cai 1
24  [Ban cha lam vé sinh san va bdn so ché céi 2
2.5 Khin lau ban cai 2
2.6 |Céc loai cdc thuy tinh cai 50 ml, 100 ml, 250 ml, 500 ml, 1000 ml 40
2.7 Céc loai binh tam giac cai 50ml, 100ml, 250 ml, 500 ml, 1000 ml 40
2.8 Cac loai binh dinh muc cai 10ml, 25 ml, 50ml, 100ml, 250 ml, 500 ml, 1000 ml 30
29 Céc loai phéu thily tinh cai Puong kinh 7,9, 11 cm 20
2.10 [Cac loai 6ng dong thuy tinh cai 100 ml, 250 ml, 500ml, 1000 ml 20
2.11  |Céc loai micropipet cai 10-100, 20-100, 100-1000, 1000-5000 pl 4
2.12  |Caéc loai pipet thuy tinh cai 1 ml,2ml, 5ml, 10 ml 30
213 |Céc loai dng nghiém khong nép cai Pudng kinh 16, 18 ml 200
2.14  |Céc loai dng nghiém c6 nip céi Dudng kinh 16, 18 ml 200
2.15 |Céc loai gi4 d& bng nghiém cai Cho éng duomg kinh 16, 18 ml 20
2.16 |Diia thiy tinh cai Dai 30 cm 30
2.17 |Buret cai Dung tich 25 ml, M¢t thang (mL): 0,1; Vit liéu borosilicat 30
2.18 |Céc siy cac loai céi C6 nip 30cc, 40cc 30
2.19  |Céc loai binh cu thuy tinh cai 100 ml, 250 ml, 500 ml, 1000 ml 100
220 |Bo kep-Gia do buret bd 1 chan dé, 1 kep buret 20
221 |Cécloai dia petri cai ¢ 120 mm, ¢ 90 mm 50
222 [Nbi hip inox bo Inox, 2 ting, dudmg kinh 28 cm 20
223  |Chdi quét nha céi 20
224  |Réy loc cac loai cai ® 5Scm, 10 cm, 15 cm 30
225 |Cay lau nha tir viit céi 10
226 |Cay hét rac céi Inox 10
2.27 |Khay inox cac loai cai 40 x 60 cm; 30 x 50 cm 30
2.28  |Céc loai rd inox cai Pudng kinh 30 cm, 40 cm, 50 cm 20
2.29 |Céc loai thd inox cai ¢ 20 cm, 30, 40 cm 30
2.30 |Céc loai chau nhua bo ¢ 40 cm, 50 cm, 60 cm 10
2.31 Cac loai x6 nhua bo ® 20 cm, 40 cm 10
2.32  |Thia inox 304 bd Rong 4-5 cm; Rong 2-3 cm 100
i;j Nia inox 304 bd Kich thudc (Dai x rdng): 21cm x 2,5cm 50
235 |Piiagd doi 100
236  |Cac loai dia st tring bd ® 20 cm, ® 30 cm 100
2.37 |Céc loai 6 sir tring bd ® 10 cm, ® 20 cm 50
2.38  |Chén sir triing cai ® 10 cm 100




Don vi tinh Mot s6 dic tinh/yéu cau ky thuit Pinh mirc
STT Tén m4y méc/ Thiét bi (Bé/cdil...) (tdi thidu) (theo s6
lugng)
239 |Thét séng cai Gd, tron @ 30 cm 30
2.40  |Thét chin cai G8, chit nhat 25 x 35 cm 30
2.41 |Dao inox bo Chiéu dai Iuti 10 cm, 15 cm, 20 cm 30
2.42  |Céc loai chao chéng dinh bd ® 16 cm, ® 24cm 20
2.43  |Céc loai ndi inox bo ® 18 cm, ® 20cm, ® 22cm, ® 25¢m, ® 30 cm 50
244  |Quabdp 3 van cai Cao su 30
2.45 |Céc loai ca nhwa chia vach bo Thé tich 250 ml, 500 ml, 1000 ml, 2000 ml 20
246  |R4 nhua vudng céi 40 x 60 cm 30
2.47 |Chao nhém chéng dinh céc loai Cai 30
3 DAY CHUYEN/HE THONG
3.1  |Hé théng 1am déng nhanh TP Hé théng  [t=-40°C 1
3.2 |Hé théng kho béo quan lanh TS/TP Hé théng [t=-18°C 1
33 Cum thiét bi thanh tring Hé thong  |Thanh trung c6 ap suat dbi khéang 1
3.4 |Bd may tinh dé ban c6 két néi internet Hé théng 1
3.5  |Thiét bi dong kho (Siy chan khong thing hoa) Hé théng  [Sdy -50°C 1
3.6 |Thiét bj sic ky long cao ap ( HPLC) bo 1
II. PHONG THi NGHIEM CNTP
1 MAY/ THIET BI
1.1 May do d¢ chin trai cay cai Ky md hiéu: Model : DA Meter 1
Hang : Trturoni — Y; Xuét xir: Y
-Théng sb k¥ thuat:
Khoéng do: 0-5 DA; D6 phén giai: 0,01; Nhiét do 1am viéc: 0-70 do C
B nhé: 2 Gb; Man hinh hién thi s6; Cong truyén thong tin: USB
1.2 |May do db 4m ngii cic cai Ky mi higu: Model : PM-450 1
Hang sén xudt : Kett - Nhat ban; -Xuat xir: Nhat
Thang do : 1-40%; Nhiét 46 méi truong thao tac : 0-400C
D§ chinh x4c : 0.5%; Chirc ning diéu chinh d§ 4m trung binh, ché d¢ tit
1.3 [Thiét bi do cudng do hé hdp cia rau qua cai Hang sx: Detcon (USA) 1
Thong s6 ky thuét:
-Oxygen plug-in sensor for DM-700-02: 0 — 25%
-Carbon Dioxide plug-in sensor for IR-700-CO2 (0-5%)
-Ethylene plug-in sensor for DM-700-C2H4:
0 — 100ppm
1.4 Mady do d) cimg qua cai Model : 53200 Hang : Trturoni — Y 1
Thong s6 ky thuit :

Thang do : 0 - 13kg; D6 phén giai : 100g

D9 chinh x4c : + 2% till 2000 g / = 1% over 2000 g

Nhiét d5 hoat dong : 5-45 °C; Hiéu chuin voi qua ning chuin

III. HP THY'C HANH CN PO HQP THU'C PHAM (cho SV nganh CNTP) va HP THU'C HANH CN SAN XUAT PO HOP THUY SAN (cho SV nganh CNCBTS)

1

MAY/ THIET BI




STT

Tén miy méc/ Thiét bi

Pon vi tinh
(Bo/cdi/...)

M3t s6 dic tinh/yéu ciu ky thuijt
(t6i thidu)

Pinh mirc
(theo sd
lugng)

Noi thanh tring 4p sudt cao

cai

- Thiét bi quy md pilot ¢6 thé san xuit dén 100 hop 300 g/mé;

- Chju dugc 4p suét dén 3 bar;

- C6 thé nang nhiét 46 dén 150 C;-C6 nhiét ké va ap ké tiéu chuan; -Cé cong va dugc két ndi voi thibt bi cap khi nén, cép
nuéc va cdp hoi nuée vao ndi; - Cé cac giéng/céng vao/ra dy trir dé két ndi véi cac thiét bi do khac khi cén; - C6 kém b
phén tur ghi lich sir nhiét do trong ndi (temperature recording device)

1.2

Nbi hoi (di kém ndi thanh tring)

cai

- Thiét bi quy md pllot phuc vu du hUl cho ndi thanh tring va qua trinh khir trung hop rong, Tu dong bom nude vao ndi va
tao hoi dén ap sudt ti da 10 bar; -C6 éng thuy dé quan sat muc nu(rc trong ndi; - C6 ép ké tigu chudn dé glém sat ap suat
hoi trong ndi; - C6 c4c dng din hoi va din nudc tiéu chudn; - C6 & bng dn hoi, van chiét hoi va voi phun hoi d& khir trung
hop réng

1.3

May nén khi tu dong

cai

- C6 thé nén khi dén 6 bar;- C6 day n01 tiéu chuén véi ndi thanh trung; - C6 éng dén/day néi, van chlet khi riéng c6 thé
ding thém cho muc dich khéc khi can

1.4

Méy bom nudc

cai

- Céng suét thich hop phuc vu bom nuéc vao ndi thanh tring trong qué trinh 1am ngudi; -C6 thé tao 4p luc nuée dén hon 3
bar

May ghép mi hép kim loai

cai

- Thiét bi ban tir dong quy mé pilot, cong suat dén 30 hop/phut;
- Kém theo cdc b dia ép trén va dia ép dudi cho nhiéu loai c& hop va hop 2 ménh, hop 3 manh; Kém theo bd dung cu dé
didu chinh may

10

1.6

May ghép mi thi c6 thé thanh trung (retortable pouch)

cai

- Thiét bi tyr dong hoic ban tr dong quy mo pilot; .
- C6 thé bao gém chirc néing cho thyc pham (dang rin/sét/long) vio thi trec khi ghép kin; Kém theo b dung cu dé didu
chinh may

Maéy ghép nép chai thuy tinh

cai

- Thiét bi ban tr dong quy mé pilot, cong suat dén 30 chai/phut;
- Phii hop dé ghép cac chai thuy tinh théng thuong dung tich khoang 330 ml va c4c dung tich khéc; Kém theo bd dung cu
dé diu chinh may

Ti lanh chira nguyén liéu

cai

- Tt ¢6 suc chira trén 500 lit; Duy tri dwoc nhiét 6 mat dén 0 C

Tt doéng chira nguyén liéu

cai

- T ¢6 src chira trén 500 lit; Nhiét do méi truong ti <=-18 C

Can ky thuat dién ti c4c loai

cai

- Thang can dén 10 kg/5 ke/2 kg va 1 kg;
- Kha ning doc twong img dén 1g/0,1 /0,01 g va 0,01 g;- C6 chirc nag trir bi (Tare); - Do chinh xéc theo chudn/ twong img

50

May chiét rot

cai

* Model: A03

* Phuong phép 1am viéc: Thi cong

* Tbc do: 20 — 30 lan/ phut

* Dinh lugng chiét: 2 — 50ml (bén ngoai nim, diéu chinh) dién voi phun

* Dic diém k¥ thuat: bén trong dudng kinh 7mm — bén ngoai dudng kinh 8mm «

Sai s6 ki thudt : + 1% ; Kich thuéc g6i : 300*300*750mm

+ Phéu chira : 10kg ; Téng trong lugng: 12kg

10

1.12

B¢ dung cu dé cét va do kich thuéc mi hop kim loai thii cong

cai

Cura kim loai, kiém cét kim loai, c4c thuéc/dung cu do dén micro-mét, kinh lip

10

1.13

May cit mi hop kim loai tu dong

cai

My ciy mi lon CSS-2000

- Méy cét mi lon thiét ké dac biét dé cit lon chira khi (phun suong - aerosol)

- Pia cat mi lon hinh tron dic biét véi 2 duomg cit, ding dé kiém tra mi lon doi

- Dia cét nitride két hop tc d6 cAt khoang 1000 vong /phut, cho bé mat cit rat phang

- Puong kinh lon: 45 ~ 260 mm

- Loai lon: lon chira khi (phun swong - aerosol)

- Pia cit: 80 x 22 x 0.5 mm

- Tbc dd cét: khoang 1000 vong/phut

- Cong suét dién: 100W




STT

Tén may méc/ Thiét bi

Pon vi tinh
(Bé/cdi/...)

Mt s6 diic tinh/yéu ciu ky thuat
(6i thiéu)

Pinh mirc
(theo s
luong)

- Ngudn dién: 220V, 50Hz

1.14

May do mi hop kim loai tw dong

cai

- C6 kha nang quét, phong dai va tir dong do cac thong sb ciia mi hop kim loai;
-Co ph?m mém didu khién, két ndi v6i may tinh, luu va xuét két qua do dang file dir liéu (nhu Excel hodc twong duong +
céc file hinh anh)

1.15

May kiém tra d6 kin cua hop

cai

Model: CND-SST-3

- Kiém tra d¢ kin ciia chai thuy tinh, chai nhwa hay lon db hop.

- Do bing phuong phép 4p sudt duong, tranh thiéu hut khi 4p suét do nhé hon 1 bar dbi véi phuong phép 4p sudt 4m

- Thiét bi bén chic, lam b?mg nhom anode, thép khong gi, nhya

- Thang do 4p sut: 0 ~ 16 bar (1.6 MPa)

- Do phan giai dong hd 4p suét: 0.05 MPa

1.16

May in phun date cim tay

cai

- Model: PT-2000SE

- Trong lugng chi 440 gram ( d3 lip murc va pin )

- Nguén dién, Pin: Trang bi cép sic chuin USB type C, ngudn dién du vao DC-5V, dong 2 A.

- Pin thoi gian chd 1én t6i 30 ngay, thoi gian in 1én dén 24 gidy

- Chiéu cao chit tir : 3-12.5 mm

- Khoang céch in tir 2-5 mm

Thiét bi do nhiét d6 tam hop

cai

- C6 it nhat 4 dau do ddng thi dé giam sat lién tuc nhiét do tim hop va ndi thanh tring hodc nhiét do tam thuc phim va

méi trudng khac;

- Khodng do -100 C dén + 200 C; - B chinh x4c dén +-0,5 C; - Khoang thoi gian gifta 2 1an do téi thiéu 1a 15 gidy; - C6

b) phan in két qua nhiét o theo thoi gian va tinh gié tri F tw dong; - Kém theo b phu kién dé duc va thiét 1ap do kin cho
hép;

- Kém theo bo phan mém két ndi voi may tinh dé xuét dir lidu dang file Excel hoic twong duong

1.18

Thiét bi do nhiét do tam hép cho thanh tring kin

cai

- B logger va phu kién cua thiét bi do nhiét do trung tam véi micro, mini logger; -C6 it nhat 4 dau do ddng thoi dé giam
sat lién tuc nhiét d6 tdm hop va ndi thanh tring ho#c nhiét d6 tdm thuc phém va moi truong khac;

- Khoing do -100 C dén + 200 C; - B chinh x4c dén +-0,5 C; - Khoang thoi gian giita 2 1an do ti thidu 1a 15 giay; - C6
cdng ndi va day ndi dé xuit két qua sang may tinh;

- Kém theo b phan mém két néi v6i may tinh dé xuét dir liu dang file Excel hotic tuong duong

1.19

Dung cu do d6 chan khong trong hop

cai

Khoéng do: -0.1 dén 0 Mpa/ -15 dén 0 Psi/ -76 dén OcmHg; Thang do: 0.005Mpa; Do chinh xac:+/-2.5% (+/-0.0025Mpa)

10

1.21

Dung cu ré tién mau héng céc loai

cai

- X0 nhya céc loai va cac kich ¢ khac nhau; -Chéu nhyra céc loai va céc kich c& khéc nhau;

- R4 nhura céc loai va c4c kich thuéc khac nhau; - Khay inox cac loai va kich thu¢c khac nhau; - Dao inox céc loai va kich
thurée khac nhau; - Nbi inox cac loai va kich thuéc khac nhau; - Chao khong dinh céc loai va kich thudc khac nhau; Thia
céc cd, nia, chén, bét, diia cac loai; Ludi loc inox; Réy inox; - Cac dung cu khAc...

20

1.21

Bép hong ngoai don

cai

- Cong suét khoang 3900 W
- C6 thé diéu khién nhiét dd; C6 chirc nang chon ché do nu; Chirc ning hen gidy va cai dit khoang thdi gian ndu

20

1.22

Méy xay da ning

cai

Xay dugc trai cy, thit/c4, cdc dang hat kho thanh bot; - Cha duge rau, ci, qua

1.23

Lo vi séng

cai

- Cong suét dén khoang 1500 W; - Thé tich 25-40 it
- Da chirc ning; - C6 thé didu chinh chuc ning, thoi gian, ché do ...

10

IV. HQC PHAN THU'C HANH CN SAN XUAT TU CAY NHIET POI

1

MAY/ THIET BI

1.1

B¢ sang mAu phén loai ca phé nhan

cai

Dién tich b& mit sang phit hgp theo quy dinh TCVN vé phuong phép x4c dinh ¢ hat ciia ca phé nhan; Mit sang dugc [am
bing kim loai ¢6 d6 bén cao; Khung san nhiin, lr6i sang dugc ché tao khong 1am tic dong c4c hat nhan ca phé khi
sang;Loai sang s6 12 13 14 1516 17 18; Kich thuéc 15 (mm) 4,75 5 5,6 6 6,3 6,7 7,1




- C6 thé diéu khién nhiét do; C6 chirc ning chon ché d¢ niu;
- C6 chirc ning hen gid va cai dit khoang thoi gian ndu

Pon vi tinh M5t s6 dic tinh/yéu ciu ky thuat Pinh mire
STT Tén may méc/ Thiét bj (Bo/cdi...) (t6i thidu) (theo sé
luong)
1.2 My sao ché thung quay mini céi Cong sut: 3 - 5 kg 14 twoi/ mé, dién 220V/ 200W 5
13 May vo ché xanh cai Du‘fmg kinh mam vo: 485 mm, dudng kinh thiing vé 250 mm, chidu cao thung vo: 180 mm, trong lugng méy 70 kg, ning 5
sudt 10 kg/h, toe do quay thung vo 42 vong/phit
1.4 N6i chién khong dau Philips HD9643 dung tich 3,2 lit céi Chiéu dai ddy ngudn: 0,8m, Dung tich: 3,2 lit, Cong suét: 1425W, Kich thuéc: 365mm x 266mm x 280mm, Trong lugng 10
san pham: 5,5kg, Ngudn dién 4p: 220V / 50Hz
1.5 May rang ca phé cai diéu chinh dwgc nhiét do rang ca phé, ning suit 100g ca phé tuoi/ mé 5
1.6 May xay ca phé cai diéu chinh dugc kich thudc hat sau khi xay 5
1.7 Dung cu ré tién mau héng céc loai cai - X6 nhua cic loai va cac kich ¢& khéac nhau; -Chéu nhua c4c loai va céc kich ¢ khac nhau; 20
- R nhura c4c loai va céc kich thuéc khac nhau; - Khay inox céc loai va kich thuéc khac nhau; - Dao inox céc loai va kich
thudce khac nhau; - N&i inox cac loai va kich thuéc khac nhau; - Chao khéng dinh cac loai va kich thuéc khac nhau; Thia
céc cd, nia, chén, bat, diia cac loai; Thét; thd inox Ludi loc inox; Ray inox - Céc dung cu khac...
1.8 M4y ghép nip chai thuy tinh cai - Thiét bi ban tu dong quy mo pilot, cong sudt dén 30 chai/phut; 5
- Phit hgp dé ghép céc chai thuy tinh thong thudng dung tich khoang 330 ml va cac dung tich khéc;
- Kém theo b§ dung cu dé didu chinh may
1.9 T lanh chira nguyén liéu cai - T ¢6 stre chira trén 500 lit; 5
- Duy tri dugc nhiét 46 mat dén 0 C
1.10  |Ta dong chira nguyén liéu cai - T ¢6 sirc chira trén 500 lit; 5
- Nhiét d6 mdi trudng ti <=-18 C
1.11  |Cén k¥ thuat dién tir cac loai céi - Thang can dén 10 kg/5 kg/2 kg va 1 kg; 20
- Kha ning doc twong tng dén 1g/0,1 /0,01 g va 0,01 g;- C6 chirc nig trir bi (Tare); - D9 chinh x4c theo chuin/ twong tmg
1.12_ |May Xay Sinh T4 Philips HR2115 (600W) cai Cong suét: 600W, Dung tich cbi: 1.5L, Chat liéu Iudi dao: Thép khong gi cao cap 20
1.13 |Nhiét ké dién tir cai 10
1.14  |Tusiy céi 10
1.15  |Bép Hong Ngoai Lock&Lock EJI421 (2000W) céi cong sudt 2000W 20
V.HQC PHAN THUC HANH CN PUONG MiA BANH KEO
1 MAY/ THIET BI
1.1 |May xay thit c4 céi Vit ligu inox 304, Cong sut t4i thiéu 1000 W, C6 céc 13 sang tir 4mm; 8mm; 12mm 5
1.2 [May quét gio cha cai Vit liu inox 304, Céng suit tdi thiéu 750W, Nang sudt 0,5 -1,0 ke/lan quét 10
1.3 Mady dun xuc xich/nem/cha ty dong cai Dung tich 2L-10L; c& éng dun: 16mm, 22mm, 32mm, 38mm; Cé nut diéu khién tu dong ép dun. 5
1.4 Bép chién nhung mini cai Vit liéu inox 304, Nhiét do chién tir 50-200 C, Dung tich tir 2,0-3,5 lit 5
1.5 Noi chién khong dau cai Dung tich 3,0-4,0 lit; Mt trong ndi vit liéu chéng dinh ceramic, Nhiét d¢ diéu chinh tir 40-250C,- Da chirc ning; - C6 thé 5
diéu chinh chirc ning, thoi gian, ché do ..
1.6 |May sdy thuc phdm céi Vit lidu cac khay inox 304 tdi thiéu c6 5 khay; Cai dat dugc nhiét d6 tir 5 - 100 C. 5
1.7  |May siy phun céi Nhiét d6 sdy tir 80 d C-200 C; niing sudt tir 500-1000 ml/gidr 5
1.8 May hut chén khong cai Day han dai tir 30 cm; hut dugc c4c loai chét liéu PE;PA v.v; Diéu chinh dugc thoi gian va d6 hit chan khong. 5
1.9 Lo vi song cai - Cong sut dén khoang 1500 W; - Thé tich 25-40 lit 10
- Da chirc ning; - C6 thé diéu chinh chirc niing, thoi gian, ché do ...
1.10 |Bé dn nhiét cai Nhiét do tir 30-100 C. C6 chirc nang hen gid, cai dat thong s6 nhiét dg, thoi gian; 5
1.11  |Tu lanh chira nguyén liéu céi - T c6 sue chira trén 500 lit; 5
- Duy tri dugc nhiét 6 mat dén 0 C
1.12 [T déng chira nguyén liéu cai - Tu ¢6 stre chira trén 500 lit; 5
- Nhiét do méi truong ti <=-18 C
1.13  |Bép hong ngoai don cai - Cong suét khoang 3900 W 20




Don vi tinh Mt s dic tinh/yéu ciu ky thuat Pinh mikc
STT Tén may mée/ Thiét bi (Bo/edi/...) (t5i thiéu) (theo 0
luong)
1.14  |Dung cu ép tach nudc cai Vit liéu inox, loai 1-2 kg dung tich ép 20
1.15  [Céan k¥ thuét dién tir c4c loai cai - Thang c4n dén 10 kg/5 kg/2 kg va 1 kg; ) 20
- Kha niing doc tuong tmg dén 1g/0,1 2/0,01 g va 0,01 g;- C6 chirc niing trir bi (Tare); - DY chinh xé4c theo chuan/ tuong
img
1.16  |Dung cu ré tién mau hoéng céc loai cai - X0 nhura c4c loai va cac kich ¢& khac nhau; -Chau nhwa c4c loai va cic kich c& khac nhau; 100
- RS nhua céc loai va c4c kich thuéce khac nhau; - Khay inox céc loai va kich thudc khéc nhau; - Dao inox céc loai va kich
thuéc khac nhau; - Ndi inox céc loai va KT khéac nhau; - Chéao khong dinh céc loai va kich thude khac nhau; Thét nhua;
Thia céc cd, nia, chén, bat, dila cac loai; Ludi loc inox; R4y inox; Dép t& ong, Yém cao su, diia tre - Cac dung cu khéc...
1.17  |Mdy dénh trimg chi Cong suat 300 W, Piéu chinh 5 té¢ d9, Philips HR 3750 8
1.18  |Méy nhdi bot dé ban céi Cong sudt 1500W, dung tich 6,5L 4
1.19  |Méy lam banh mi tu dong cai Cong sudt 1500W 4
1.2 Nhiét ké 16 nuéng cai Tir 0 dén 250 do C 10
1.21  |Lo nudng banh cai 3 ting, nhiét do nudng tir 40-300 d6 C 4
1.22  |Phéi céi Vit liéu silicon 20
VI. HP THU'C HANH CONG NGHE THIT CA TRUNG SUA
1 MAY/ THIET BI
1.1 |May xay thit c4 cai Vit liéu inox 304, Céng suét tdi thiéu 1000 W, C6 c4c 15 sang tir 4mm; 8mm; 12mm 5
12 |May quét gid cha céi Vit ligu inox 304, Cong suét téi thiéu 750W, Nang suat 0,5 -1,0 kg/lin quét 10
1.3 May dun xic xich/nem/cha ty dong cai Dung tich 2L-10L; c& éng din: 16mm, 22mm, 32mm, 38mm; C6 nut diéu khién ty dong ép dun. 5
14 Bép chién nhing mini cai Vit ligu inox 304, Nhiét d6 chién tir 50-200 C, Dung tich tir 2,0-3,5 lit _ 5
1.5  |Nbi chién khéng dau cai Dung tich 3,0-4,0 lit; Mt trong ndi v4t liéu chéng dinh ceramic, Nhiét d¢ diéu chinh tir 40-250C, - Da chtrc nang; - C6 thé 5
diéu chinh chirc ning, thdi gian, ché do ...
1.6 |Thiét bi do luu bién thuc phdm CR 500DXS cai Hanh trinh: 150mm; - Téi trong do: 40 — 200N; - Phuong phap do: do tmg suét (0.01 n/dv); 0.1N/100 hozic 200N; do chiéu 5
séu c§ dinh (0.1mm/dv); do do rdo; tu phét hién do v; do xac dinh bé day mau (0.01mm)
1.7 Nhiét ké s6 cam tay cai Nhiét d¢ hoat dong: -50 ~ +300 °C; D9 chinh x4c: +£1.0°C (-10°C téi +100 °C) 20
1.8 |May sy thuc phim cai Vit liéu céc khay inox 304 t3i thiéu c6 5 khay; Cai dit duoc nhiét do tir 5 - 100 C. 5
1.9  [May sy phun céi Nhiét d¢ sdy tir 80 d6 C-200 C; ning suit tir 500-1000 ml/gid 2
1.10  |May hut chéan khong cai Dy han dai tir 30 cm; hit duge cac loai chit liéu PE;PA v.v; Diéu chinh dugc thoi gian va d¢ hut chan khong. 2
1.11  [Lo viséng cai - Cong sudt dén khoang 1500 W; - Thé tich 25-40 lit 10
- Da chirc néng; - C6 thé diéu chinh chirc nang, thoi gian, ché do ...
1.12  |Bé bn nhiét cai Nhiét d tir 30-100 C. C6 chirc niing hen gid, cai dat thong s6 nhiét do, thoi gian; 2
1.13 Ta lanh chira nguyén liéu cai - T ¢6 sirc chira trén 500 lit; §
- Duy tri dugc nhiét 46 mat dén 0 C
1.14 |Tud dong chira nguyén liéu cai - T ¢6 strc chira trén 500 lit; 5
- Nhiét d6 moi trudmg ti <=-18 C
1.15  |Bép hong ngoai don cai - Cong suét khoang 3900 W 20
- C6 thé diéu khién nhiét d; C6 chirc nang chon ché do nau;
- C6 chirc nang hen gidy va cai dat khoang thoi gian ndu
1.16  |Dung cu ép tach nudc cai Vit liéu inox, loai 1-2 kg dung tich ép 15
1.17  |Can k¥ thuét dién tir cac loai cai - Thang c4n dén 10 kg/5 kg/2 kg va 1 kg; 20

- Khé ning doc tuong tmg dén 1g/0,1 g/0,01 g va 0,01 g;- C6 chirc ning trir bi (Tare); - Do chinh x4c theo chuin/ tuong
img




Don vi tinh Mot s6 dic tinh/yéu cau ky thuat Pinh mirc
STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo s6
lugng)
1.18 Dung cu ré tién mau hong céc loai cai - X0 nhya cic loai va céc kich c& khac nhau; -Ch4u nhya cic loai va céc kich c& khac nhau; 20
- R4 nhua céc loai va céc kich thuéc khéc nhau; - - Khay inox cac loai va kich thuéc khac nhau; - Dao inox céc loai va kich
thudc khéc nhau; - Ndi inox cAc loai va kich thuéc khac nhau; - Chao khéng dinh céc loai va kich thude khac nhau; Thét
nhuya; Thia cic c®, nia, chén, bat, diia cac loai; Ludi loc inox; Réy inox; - Cac dung cu khéc...
1.19  [Céc loai TY trong ké Funke Gerber cai dai do 1.020-1.045 g/cm3; dai do 1.030-1.060 g/cm3; dai do 1.000-1.240 g/cm3 4
1.2 |Dung cu danh vay c4 céi Inox 15
VIL. HP THUC HANH CONG NGHE RUQI BIA NGK
1 MAY/THIET B]
1.1 |Khiic xa ké do d ngot va d6 con rugu vang cai Dii do do con: 0-25%; Dai do d6 ngot: -40%; D¢ chinh x4c 0,2% 5
1.2 May do pH d& ban cai D) chinh xac 0,01 don vi. 5
1.3 May ép chdm hoa qua cai Da chirc ning; Téc do vong quay tir 40 vong/phut; Dung tich chira tu 0,5 lit-1 lit 15
1.4 |Tumat u rugu/bia cai T ¢6 sirc chira trén 500 lit; Duy tri nhiét d¢ tir 0-25 d6 C. 10
1.5 May lam soda cai Binh nap CO2 bing hop kim nhom; Dung tich binh 0,4-1 lit; 5
1.6 |Miy loc riou céi Cong suét tir 10-20 lit/gidy 5
1.7 M4y xody nip chai nhwa cim tay céi Néng suat tir 30 chai/phiit; Puong kinh tir 10-50 mm (4 déu silicon) phil hgp dung tich chai tir 330 ml dén 3 lit 10
1.8 M4y co mang cim tay céi Luu lugng khi tir 200- 600 lit/phit; Nhiét d§ kho tir 400-600 d6 C 10
1.9 [May ghép nip chai thuy tinh céi - Thiét bi ban tr dong quy mo6 pilot, cong suat dén 30 chai/phut; 5
- Phu hgp dé ghép céc chai thuy tinh thong thudng dung tich khoang 330 ml va c4c dung tich khac;
- Kém theo bd dung cu dé didu chinh may
1.10 [T lanh chira nguyén liéu cai - T ¢6 sirc chira trén 500 lit; 10
- Duy tri dugc nhiét d6 mat dén 15 do C
1.11 [T dong chira nguyén liéu cai - T c6 sire chira trén 500 lit; 5
- Nhiét d6 méi trudmg ti <=-18 C
1.12  |Nhiét ké sb cam tay céi Nhiét do hoat dong: -50 ~ +300 °C; D¢ chinh xéc: £1.0°C (-10°C téi +100 °C) 5
1.13  [Cén k¥ thudt dién tir cac loai cai Thang can dén 10 kg/5 kg/2 kg va 1 kg; 20
Kha nang doc twong img dén 1g/0,1 2/0,01 g va 0,01 g;- C6 chirc nig trix bi (Tare); - Do chinh x4c theo chuin/ tuong tmg
1.14  |Dung cu ré tién mau hong céc loai cai - X0 nhya cdc loai va cac kich ¢& khac nhau; -Chau nhura cac loai va cac kich c& khac nhau; 50
- R& nhua c4c loai va cac kich thude khac nhau; - - Khay inox cac loai va kich thudc khac nhau; - Dao inox cac loai va kich
thudc khéc nhau; - Néi inox cac loai va kich thuéc khac nhau; - Chao khong dinh céc loai va kich thudc khac nhau; Thia
céc cd, nia, chén, bat, diia c4c loai; Ludi loc inox; Ray inox; - Cac dung cu khéc...
1.15  |Bép hong ngoai don céi - Cong suét khoang 3900 W 20
- C6 thé diéu khién nhiét d9; C6 chirc nang chon ché do n'fiu;
- Chirc ning hen gid va cai dit khoang thoi gian ndu
1.16 |Mdy xay da ning ci Xay dugc tréi cdy, thit/c4, cac dang hat kho thanh bét; - Cha dugc rau, cu, qua 10
1.17  |Nbi ndu Malt va hoa cai Cong suét ndi nau 160 L, vt ligu: SUS-304/2B, cong suit cAp hoi 380V X 12kW 2
1.18  [Ndiloc chi Vit lidu inox, c6 sang loc, co ciu kiém tra va nhin dich loc 2
1.19  |N&i nuée nong cai Vit lidu inox, thé tich khoang 80 lit kém diéu khién cdp nhiét. 2
1.2 |Bom trung tim cai Cong suit bom khoang 370 W, diéu khién tir dong qua bién tin 2
1.21 Tank men va chira bia thanh phim céi Vit ligu inox, cich nhiét Polyurethane 4
1.22  [Hé théng lam lanh etanol bo 1 bé chua etanol, thiét bj lam lanh cong suat téi thidu 1Hp 2
1.23  |Hé théng diéu khién trung tAim bd Man hinh cim (mg diéu khién, mdy tinh dugc cai d4t phdn mém didu khién 4
1.24  |Méy xay malt céi Phéu chira téi da 25 kg, cong sudt nghién 1100 kg/h, cong suit dong co 1,1 kW 2
1.25 B0 vat tu két ni va ldp dat bd Méy bom CIP vé sinh, dng nudc, voi xit 2
1.26 Tank luu trir bia cai Inox, méi chét lanh Alcol, van thir bia, van nap CO2 4
1.27 Bom bia keg 20 lit cai

Inox, dung tich 20 lit

(=2}




Don vi tinh Mot s6 dic tinh/yéu cAu ky thuat Pinh miic
STT Tén m4y méc/ Thiét bi (Bo/cdi...) (6i thiéu) (theo so
luong)

1.28 Bom bia keg 5 lit cai Inox, dung tich 5 lit . 12
1.29  |H¢ théng xu ly nuée RO bé Cbng suét 100 I/gie, s6 16i loc 6, 2 bom 2

1.3 May tinh d& ban va phin mém diéu khién cai Cai phin mém theo ddi qua trinh ndu, 1én men 2

1.31 Tank inox cai Dung tich 2 m? 2
132 [May bom cai Céng suit 2 Hp 2
1.33 . ;

134 Binh inox chuyén dung dung men sita cai Dung tich 5 lit, inox, cé thé két ndi véi dudng éng véo tank 1én men 2

A A P A - ~ ¥ . ~ A . ~ . e A .
1.35 Phip bia (Van chiét bia) cai g‘shlan phép biang dong ma Niken, tru 16i bang inox nguyén khoi, Tich hop van xa E tir dong xa khi khi 4p sudt trong keg cao vurot qua 53 10
1.36  |Tu bao quin bia keg cai Tu bao quan 8 keg bia 20 L 2
1.37  |Can dong hd cai Cén tdi da 50 kg 4
1.38  |Nhiét ké dién tir day dai Hanna cai D¢ nhay 0,1 d6 C/giay, tir -50 dén +150 do C 6
1.39 May do ty trong cho bia/rugu cai Easy Dens, hang Anton Paar 4
1.40 | Thiét bi do ndng d¢ oxy hoa tan cai Thang do: 0.0 to 50.0 mg/L (ppm) O,/ 0 to 600 % O,/ -5.0 to 50.0°C 2
1.41 .
o Nbi chung cit ruou cai Vit liu inox, 36 L 2
1.43 Mady 140 hoa rugu cai Vit liéu inox, GIPWIN 5L 2
1.44 S A o T
B chung cét cdn, VDK, disoety b6 B:nh cau, ong sinh han, c6 noi thuy tinh, Gia giit 2

1.45 bép dun binh 500 ml
146 |Khic xa ké do do con Atago Pal 348 cai Etyl alcohol 0.0 — 45% 2
147 |Ly thuy tinh cam quan vang bd 6 cai, ¢ 5-7 cm 4
1.48 |Ly cam quan nuéc giai khat bd 6 caily ® 5-7 cm 10

IX. PHONG THU'C HANH CONG NGHE LANH TS/TP

Thiét bi dung cu ding chung

1 Carsay
. . 1 0/ 0, o,
Thiét bi xdc dinh ham hrong dm nhanh cai six‘din Ijalxog?n cho thoi glinks‘azﬂn]:lgh hm per(mg .ph{ipAho:‘% 1’1‘%221‘1 ﬁO A> Mén hmh LCI? caﬁ :.honxg s ./of(.) ixm ‘ {o,\ 1
2 T : 5 G : . Khoang nhiét do: 0 °C to 70 °C. Khoang do a am 10 % - 80% RH. Piéu chinh do a.m v(n cam bién do 4m dién dung va tao
T vi khi hdu Binder x4c dinh h d h 1
FVE KULNA DINCEraG dih g it dng Ui san phaim el 4m bing hoi nudc. Tuy model c6 thé c6 thém chirc ning tao 4nh sang bing dén huynh quang (tham khéo link:
3 Ay ia R . ; Néng suét 3kg/mé, kiém so4t nhiét do dau chién duéi 120 do C, cai diit cac ché d0 nhiét 4o, thoi gian, 4p suat. Tham khao
T h 3 ? 3 ’ L ’ AR . 1.00
it bi ehitorhdn Jhong céi link: https://www.vinaorganic.com/san-pham/mc003-may-chien-chan-khong-3kg-me-vinaorganic-unidium
4 B i 5 . May cén khé muc truc boc inox dai 17Cm, Kich thuéc may ( D¥R*C) (cm), Pudng kinh con [an: 7.6cm, Diéu chinh dugc
Thiét bi can ch: t : i { 1.00
hict bi cén chay mé to 4 |40 ho cita truc Ian, Chét Liéu inox M6 to gidm tée 400w 100% day déng Nhat Bai, Trong luong 13k,
5 Thiét bi ly tAm tach nudc céi Niing suét max Skg/mé, chét lidu inox, thoi gian 5-15 phtt/mé, dign 220v, mé to 1,1-3 HP. 1.00
6 o r R 2 . May danh dé ban
1.
Thiét bi tron thuc pham cai Dune tich7 lit 00
7 May vo vién cha vién, thit vién céi Nang suit 180-200 vién/phut, dién ap 220v, khudn tao vién 18-22-26mm, cong sut 1,1kw. 1.00
8 i g A s Cung cép bt ca da dugc td mau khi can t6 mau Surimi.
M h am H s 2 1.00
&ytao thanh cua (san pham mé phong) BUSIE | xrbhito 15 miw bl phumes s, 6 min darvtimbn g
9 chi ban in Bt nh3o, S6 ¢d la, Purées, Thit 1.00
My in 3D (M4y in thuc phim Felix) Khéi lugng in (mm)220 x 195 x 170 '
10 Thiét bi ép din (BRABENDER STAND ALONE EXTRUDER | ,. Small barrel Diameter (19mm) ideal for small test bakes
céi . . : ; 1.00
KE19) - Compatible with a wide range of die heads
11 g . Céng suat900W, Bom chén khong (1.500W)
h S 1.00
Thiét bi hat chan khong cai Chét liéuThép khone i
12 M4y han miéng tui c6 théi khi cai Model FRQM - 980C, Héng san xuét KUNBA MACHINE, nha phan phbi Cong ty TNHH Cong Nghé Tri Viét 1.00
13 rnarl'g IICT Y. 3 30T = ZUU0T
Tu say néng céi Thé tich trong ti: 115 lit 1.00
Nife tlA, 220N /IEAT T




STT

Tén may méc/ Thiét bi

Pon vi tinh
(Bé/cdil..)

Mt sé dic tinh/yéu cAu ky thuat
(i thiéu)
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14

15

16

17

18

19

20

21

22

23

24

25
26
27
28
29

T sdy lanh

cai

My sy lanh mini 9 khay cdng suét sy tir 20 dén 25 ke/1 14n sdy. Day 1a thiét bi siy kho hién dai, tién tién nhat hién nay,
béng viéc sy & nhiét do thép trung binh tir 20-50 do C, dwoc sir dung dé séy khé céc loai sin phdm
Pién thé: 230V/50Hz

1.00

T séy chan khong

cai

- Nhiét do sdy ti da: 250°C - D6 phan gii nhiét do: £0.1°C - Do déng déu nhiét do : + 1°C - Ap suit chan khong; <133 pa
- Kich thudce trong (W x D x H): 415 x 370 x 340 mm - Cong suét: 1400 W

1.00

Tu sy dong kho

cai

l‘ld-lls bua'ruuus KITU." I, 07,7 TIUTIIT ba.y (&F=00 EIU [u_y odIT Plld.lll]
Nizng suit sin phim: 5,7 — 9,5 kg/mé sdy
S6 khay siy: 03 cai (Kich thu6c: 19 x 46 cm) Inox #304

1.00

May cua thit dong

cai

Model: JG210B
Pién ap: 220V/50Hz

1.00

May xay thit

cai

Chirc ning : Xay nhuyén va dun thit
Dién ap: 220V/ 50Hz

1.00

May tach xuong ca

cai

Model GH-T05, Pién ap 380V/50Hz
- Cong sudt 3 KW

- Sén lugng 1000 Kg/h

- Trong lugng 35 Kg

- Kich thudc 920x580x95mm

1.00

My tron hon hop thit ngang

cai

Kich thuéce thung trgn (CxDxR): 600 x 600 x 400 mm
Kich thudc may (CxDxR): 1050 x 1000 x 650 mm

1.00

May quét thit (ca) lam lanh tir dong

cai

Xay tdi da 5kg thanh phdm
Kich thuéc: x x cm

M5 to mai 100%: 3 Hp

Sir dung dién: 1 pha/ 3 pha
Bién tan: 5 Hp / 3 Hp

B¢ dao 3 ludi: Inox 304

1.00

May din xuc xich tu dong

cai

Model: TVI0L/A

Ngudn dién: 220V/50Hz

Cong sut:250W

Dung tich: 10 lit

Cong suit: 7kg

Kich thuéc éng dun: 15 — 25 —30 — 35mm
Kich thuéc may: 400x366x600mm

Trong lugng: 26kg

1.00

May tao vién thit ca

cai

Model: YR-010

Nang sut: 300 vién/phut
Kich thuédc vién: 15 —35mm
Cong suat: 750 W

1.00

Méy han miéng tdi ¢6 thdi khi

cai

Model FRQM - 980C, Hang san xudt KUNBA MACHINE, nha phan phdi Cong ty TNHH Céng Nghé Tri Viét

1.00

Ti lanh 0-5°C

cai

T lanh Sharp Inverter 287 lit SJ-X316E-DS

2.00

T lanh c6 ngén siéu lanh (-3+-5°C)

cai

TU LANH PANASONIC NR-BV329QSVN

2.00

Tu déng (-23°C)

cai

Ti dong Sanaky 305 lit VH-4099A1

2.00

Hg thdng lam dong nhanh TP

Hé thdng

t=-40°C

1.00

Hé théng kho bao quan lanh TS/TP

Hé théng

t=-18°C

1.00
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30
31

32

33

34

35

36

37

38

39

Cum thiét bi thanh tring

Hé thing

Thanh triing c6 4p suét dbi khang

1.00

Nbi gia nhiét

cai

COITZ STat TIoT TOU 1T
Gia nhiét bing hoi nudc
C6 hé théng canh khuy thay dbi duoc tdc do

Mlas 14 SIIC 204D

1.00

Thiét bi loc sang két hop véi ling xoay

cai

C6 hé thong giam toc xa ba
Co céu kiém tra va quan sat qua trinh loc

1.00

Thiét bi 1én men

cai

Béo 6n bang Polyurethane

C6 hé théng 1am lanh bing chét tai lanh (ethanol/ethylene glycol)
Hé thdng vé sinh

Ap sudt 1am viéc t6i da trong thiét bi 2,2 bar

1.00

Hé thong 1am lanh chét tai lanh (ethanol/ethylene glycol)

cai

Gian ngung khong khi
Gian bay hoi bing ddng

1.00

May nghién truc

cai

My nghién hai truc xofn

Nang sut nghién: 1100 kg/h

Diéu chinh khe nghién: 0,2-0,45 mm
Truyén dong truc tiép tir dong co
Cong suét dong co: 1,1 kW

1.00

Hé théng xir ly nude RO

cai

Model: RO1001

Xudt xir: Aqualife - Viét Nam

Nang sut: 100 lith

Sir dung 02 mang RO400G Toray, kich thuéc 16 mang loc 0,0001 micromet
02 15i loc tho va 01 18i tao khoang chit

1.00

Ta sdy

cai

Model: 101-2A

Xuét xir: Trung Quéc
Nhiét 46 sdy: 10 - 300 do C
Sai sb: 1 d6 C

Ngudn dién: 220 V - 50Hz
Trong lugng khoang: 90kg

1.00

Tt nung

cai

Model: $X2-5-12

Xudt xir: Trung Quéc

Nhiét d6 sdy: 220 - 1200 do C
Sai s6: +1 do C

Ngudn dién: 220 V - 50Hz
Trong lugng khoang: 150kg

1.00

T hut khi doc

céi

Kich thudge: 1.5%2.1x0.75 (DxCxS)
Chét ligu: Inox 304
Cé quat hut va loc than hoat tinh

2.00




STT

Tén may méc/ Thiét bi

Pon vi tinh
(Bo/cdi/...)

Mt s6 dic tinh/yéu ciu ky thuat
(6i thidu)

Pinh mire
(theo sd
lugng)

40

41

42

May khudy tir

cai

S8 vi tri khudy: 1

Thé tich khudy tbi da (H20): 10 lit

Cong sudt dong co ngd vao: 15 W

Cong sudt dong co ngdra: 1.5 W

Hién thi tdc do: Thanh chia

Chiéu dai thanh khudy t3i da: 80mm
Khoang tc do: 100 — 1500 rpm

Khoang nhiét d gia nhiét: 50 — 500 °C
Diéu khién nhiét do: V6 cip

Nhiét d9 méi truong cho phép 5 —40 °C
D6 am twong di 80 %

Cép bao vé tiéu chuén: DIN EN 60529 IP: 21
Dién 4p: 230/120/100V

Tén s6: 50/60 Hz

1.00

May ly tam

cai

Téc do: 300~4500rpm, ting: 100rpm

Luc ly tim RCF t6i da: 2490 xg

Sai s téc do: £20rpm

Strc chira rotor : 1 loai

Thai gian ly tam: 30 gidy — 99 phut HOLD (lién tuc)

Dong co: DC, khong chdi than

Man hinh hién thi: LCD

Hé thong bdo vé: Khoa nip, kiém tra qué tdc do, tu dong chudn doan, phét hign cac bit thuong bén trong
Thoi gian ting/giam tdc (gidy): 20s120s]

Ngudn dién: 1 pha ,240V,50Hz, 3A

Tinh ndng bd sung: Cong tic Téc d9/RCF; chirc nang chay ngén han; chirc ning bo dong

1.00

Hé théng chung cét dam
Parnas-Wagner (thii cong)

Khép néi, GL 18, 2 céi

Binh cAu d4y tron, dung tich 2 lit, c6 nham kich thuéc ST 29/32 0, 1 c4i
Binh Erlenmeyer, dung tich 100 ml, ¢4 nham ST 29/32, 1 céi
Thanh ni chung cét, 2 ddu ST 14/23, 1 cai

Sinh han, dai 160 mm, ST 14/23, 1 céi

B0 chuyén ddi, thing, ST 14/23, 1 c4i

Phéu c6 khoa, hinh non ST 14/23, 2 c4i

Déu chung cét ST 29/32 va ST 14/23, éng bén c6 GL 18, 1 cai
Thiét bi hut c6 voi va 6ng bén c6 GL 18, 250 ml, 1 cai

Binh Micro-Kjeldahl cé biy tha, 50 ml, 1 c4i

Binh macro-Kjeldahl véi 250 ml, 1 céi

Céc ¢6 mo, 250 ml, 1 cai

1.00




STT

Tén m4iy méc/ Thiét bi

Pon vi tinh
(Bé/cdir...)

Mt s6 dic tinh/yéu cAu ky thuat
(t5i thiéu)

Pinh mirc
(theo s6
luong)

43

44

45

Bo chung cét dam UDK129
Model: UDK129;
Hang - Xut xir: Velp - Italy

B0 tao hoi truc tiép higu n#ing cao, an toan tuyét ddi do khong c6 ap suét Iuu.
B sinh han duogc ché tao bing titan, dam béo hiéu sudt lam mat cao va tiét kiém nudc
Pugc ché tao bing vat lidu techpolymer chiu &n mon.

Man hinh hién thi tinh thé 1ong (LCD).

Thoi gian cho phan tich Devarda: tir 0 dén 99 phiit.

S6 chuong trinh hoat ddng: 01 chuong trinh.

Do t4i 1ap phép do (RSD): < 1%

Do thu hdi: > 99.5% vai ham lrgng nitrogen tir 1 dén 200mg.

Gidi han phat hién: > 0.lmg N

Thdi gian chung cét cho 100ml: 5 phut

Thém NaOH (kiém) tr dong; tir 0 dén 100ml.

Tiéu tén nudc lam mat: 0,5 lit/phit tai 15°C, 1 lit/phit tai 30°C.

bién ap: 220V, 2100W

1.00

Thiét bi chiét lipit Soxhlet 6 vi tri

S vi tri chiét: 06 vi tri :

Kich thuéc ngoai dng chiét mau cellulose: gt26x60mm

Kich thudc ngoai dng chiét bing thity tinh c6 thé t4i sir dung lai: 634x60mm
Dai nhiét d6 lam viéc: 90 ~ 2400C

Ty 1& thu hdi dung mdi: 60 - 80%

Lugng dung moi str dung/ mau: téi 50ml

S6 chuong trinh bo nhé: 16

Thoi gian chiét “ khi s6i ”: 0 ~ 99 phit

Thei gian rira: 0 ~ 99 phit

Thi gian thu hdi dung méi: 0 ~ 99 phut

Thai gian chiét (chat béo thwc phdm) khoéng 50 phut

Bo diéu khién v6i man hinh LCD 2 dong 20 ky tu; c6 04 phim Iya chon: nhiét d6 - thoi gian - chuong trinh
Kich thudc may (HxWxD): 70x75x40cm

Luong nude tiéu thu: 2 1it/ phat

Cong suét tiéu thu dién: 600W

Ngudn dién: 230V, 50/60Hz

1.00

Phéu chiét lipit + gia d&

Pugc lam bing thity tinh borosilicate 3.3, c6 khéa bing PTFE.
Tuan theo tiéu chuén IS 1575, ISO / DIN 4800

Dung tich: 500ml

Kich thugc nuat: 24/29

5.00




Pon vi tinh M@t s6 dic tinh/yéu cau ky thuét Pinh mirc
STT Tén m4y méc/ Thiét bi (Bg/cdi...) (t5i thiu) (theo sb
lugng)
46
Buéc séng do: 190 -1100 nm
D¢ chinh xé4c budce séng: 0.3 nm
D6 phén gidi buge song: 0.1 nm
D¢ 13p lai bude séng: £0.2 nm
Hé théng quang : 02 chum tia
Thiét bij so mau UV-VIS chiée PI}E:ong phap tric quang: Transmittance, absorbance, energy and concentration 1.00
Déi quang: -0.3 t6i 3.0 Abs
Do chinh xac tréc quang: £ 0.002Abs (0 ~ 0.5A) + 0.004Abs (0,5 ~ 1.0A) = 0.3% T (0 ~ 100% T)
Do lap lai tréc quang: + 0.001Abs (0 ~ 0.5A) = 0.002Abs (0,5 ~ 1.0A) £ 0.15% T (0~100% T)
Téc do quét: 1400 nm/phut
Ngudn sang: Pén Halogen, dén Deutirium
Ngudn cung cap: 220V, 50Hz
47 Cong sudt: 4 Lit / gity
Chit lugng chung ct: pH: 5,0~ 6,5 pH; Do dén nhiét : 1.2 ~ 2.0 ps/cm; Pién trd sudt : 0,25 ~ 0,30 cm; Nhiét do : 25 ~
350C
Ham lugng pyrogen : Khong Pyrogen
May cét nuge 1 14n SL.Wat203 Daihan bo Yéu cau cép nuéc : 1 lit / phut, téi thiéu 3psi (0,2 bar) 1.00
Ngudn cép : 220/ 240V, 50 / 60Hz, 3kW
Kich thudc (W x D x H) : 500%225xh395 mm
Can ning : 14.90kg
48 The tich: 14 It ‘ ] i
Bé diéu nhiét 14 lit Kich thudc bén ngoai: Chiéu dai 578 x Chiéu rong 436 x Chiéu cao 238 mm 1.00
g céi Kich thugc bén trong: Chiéu dai 350 x Chiéu rong 290 x Chiéu cao 140 mm
49 Tén san pham: A 11 Basic
Thiét bi nghién miu M4 san pham: 29000A0 1.00
céi Thuong higu: IKA; Xudt xir: Dirc
50 Kha nang doc: 0.0001 g .
Can phan tich 4 s EX224 Ohaus Khoang kiém tra: 0.001g 1.00
céi Class: I
51 Tuyén tinh: Smg
Can ky thuat 03 sé 1é EMB 200-3V Kemn D¢ lap lai: 2mg 1.00
cai Kich thudc ngoai: 175mm x 245mm x 54mm
52 T T Loai CPU: 1215U
May tinh d¢€ ban b Tée d6 CPU: 1.20 GHz 1.00
53 ITa lanh dung mau 250 Iit cti  |Loai din dung thong thuong 2.00
54 Cée thuy tinh céc loai: 10ml, 25 ml, 50 ml 100.00
100ml, 250ml, 500ml, 1000ml cai Thily tinh chiu nhiét, ¢6 vach chia do '
55 Binh dinh murc thuy tinh cac Toai: Z5 ml, 50 mI . L . ] ] ]
100ml 250ml 500ml_1000ml céi Thuy tinh chiu nhiét, c6 vach chia d¢ 20.00
56 Binh tam giac thuy tinh cac loai: Z5 ml, 50 ml ] L . ] ]
100ml 250ml_S00ml 1000ml céi Thuy tinh chiu nhiét, c6 vach chia d§ 100.00
57 Pipet thiy tinh c4c loai: 0.5ml, 1ml, 2ml, 5ml, 10ml, 25ml cai Thuy tinh chiu nhiét, c6 vach chia do 50.00
58 Ong dong thiy tinh cac loail: 25 ml, 50ml, 100ml, 250ml, 50.00
500ml, 1000ml cai Thiiy tinh chiu nhiét, ¢6 vach chia do ’
a3 Puret chuén d¢ 25ml cai Thity tinh chiu nhiét, c6 vach chia do 10.00
1 MAY/ THIET BI




Don vi tinh Mt s6 dic tinh/yéu cau ky thuit Dinh mie
STT Tén miy méc/ Thiét bi (Bo/cdil...) (i thiéu) (theo s6
Iuong)
1.1 |Tilanh cai 250lit 3
1.2 |Ta bao quin dong cai 350lit, t=-20°C 3
1.3 Mady dong gbi hit chan khong cai a/s chan khong 1
1.4  [Can dién tir céi d=0,01g 3
1.5 |Can lkg cai lkg 3
1.6 |CanSkg cai 5kg 2
1.7 |Nhiét ké tr ghi céi 1=-50-85°C 50
1.8 |Nhiét ké KTS céi t=-50-200°C 50
2 DUNG CU
2.1  |Ban inox chuyén ding cai 80x220x75cm 10
2.2 |Bdn nra inox chuyén dung cai 50x180x75cm 20
2.3 |Thung giit nhiét céi 10/20/30L 50
2.4 Dao phillet cai 50
2.5 Dao boc vo tdom cai 50
2.6  |Thau +rd nhua bo 100
2.7 |X6 nhua cai 20 lit 5
2.8 |chdi quét nha cai 1
2.9  |Chdi nhua quét nude cai 1
2.10 |Cay lau nha cai 1
2.11  |Bén cha lam v& sinh san va bdn so ché cai 2
2.12  |Khin lau ban céi 2
X. PHONG THU'C HANH CNCB2
1 MAY/ THIET BI
1.1 |Td sdy bing bing khong khi néng déi luu céi 40-120°C 5
1.2 |Ti sdy lanh nhiét d¢ thip du6i 400C céi 32-70°C 5
1.3 |Ta sdy birc xa hong ngoai cai 40-120°C 5
1.4 |Ta hun khéi nong céi 30-120°C 5
1.5 Tu sdy x4c dinh ham lugng 4m cai 30-120°C 5
1.6 |Thiét bi do hoat d nu6c cai 5
1.7 |Amké cai 30-100% 10
1.8 May xay thit cai 5
1.9  |Bé 6n nhét céi 35-100°C 2
1.10  |Ban inox chuyén dung céi 80x220x75¢cm 2
1.11  |Bdn rira inox chuyén dung cai 50x180x75cm 20
1.12  |Thung giir nhiét céi 10/20/30L 20
1.13 |Bdnso ché cai 80x220x75¢cm 2
1.14 |Bdnria cai 50x180x75cm 2
1.15 |Can dién tir cai Sai 56 0,01g 1
1.16 |Bépga cai 1
1.17 |Ta dong cai 1
1.18 |Tu lanh céi 1
1.19 [Can tiéuly cai 2kg, sai s6 0,1g 1
120 |Cantiduly cai Skg, sais6 0,1g 1
121 [Can ky thuat céi 10kg 1
1.22  |Thiét bi can thuy san cai Loai c4n quay bing tay 5
123 |Bép dién cai 10

2 |[DUNG CU




Pon vi tinh M@t s6 diic tinh/yéu cau ky thuét Pinh mirc
STT Tén may méc/ Thiét bj (Bo/cdi/...) (t5i thiéu) (theo sé
luong)
2.1 |Gian phoi inox gian 20
2.2 |Ludi che chin con tring m2 50
2.3 |Khay inox c6 duc 16 cai 50
24 Thau nhua 20 lit cai 20L 50
2.5 R4 nhua 20 lit cai 20L 50
2.6 Dao phi 1& cai 50
2.7 Thét nhya cai 50
2.8 [Cdc sir xac dinh dm thuc phdm céi 100
2.9 Nhiét ké KTS cai -50-200°C 20
2.10  |Thiét bi do hoat dd nugc céi 50
2.11 |NGi inox cai duong kinh 30cm 50
2.12  |N&i hip cai 25
2.13 |Thau nhya cai 20 lit 50
2.14  |Rd inox cai Dudng kinh 25-30cm 50
2.15 |Diia thiy tinh cai 100
2.16  |Nhiét ké thity ngan ci 50
2.17 |Thét nhya cai 20x35cm 50
2.18 |[Dao phi lé cai 50
2.19  |Dao got tréi cay cai 50
220 |Mudng inox cai 50
2.21 Thau inox (dudng kinh 30cm) cai Puong kinh 30cm 50
2.22  |Thing cich nhiét cai 50 lit 50
2.23  |Khay inox cai 20 x 30cm 50
224 |Gia dé san phim c4i 25
2.25 |Thudc nhua cai 40 cm 50
2.26 |X0 nhya cai 20 lit 5
227 |chdi quét nha cai 1
2.28 |Chdi nhua quét nuéc céi 1
2.29 [Cay lau nha cai 1
2.30 [Ban cha lam vé sinh san va bon so ché cai 2
2.31  [Khin lau ban cai 2
2.32  |Dao nho cai 20
XI. PHONG THUC HANH CNCB3
1 MAY/ THIET BI
1.1 Ban inox chuyén dung cai 80x220x75cm 2
1.2 |Bén nia inox chuyén ding cai 50x180x75cm 20
1.3 Thung giit nhiét cai 10/20/30L 20
1.4 Mady do pH céi pH=2-12 5
1.5 |Can dién tir cin 200g, sai 6 0,0001g 10
1.6  |Thiét bi do nng d6 mubdi cai 10
1.7 [Thiét bi do ndng dd dudng céi 5
1.8 May xay gia vi cai 1200W S
1.9 Bép tir cai 1200W 5
1.10 |Talanh cai 240lit 2
1.11 T bao quan dong cai 3501it 2
1.12  |Tu sdy cai Séy bing khong khi nong nhiét do tir 50 - 100 C. 2
1.13  [Nhiét ké KTS cai -50-200°C 50




Pon vi tinh

Mot s dic tinh/yéu ciu ky thuat

Pinh mirc

STT Tén may méc/ Thiét bi (Bo/cdi...) (61 thiéu) (theo sb
lugng)
1.14 |May ép cai May ép truc vit hodc may ép thi cong. 2
1.15 |May xay sinh t§ cai Dung xay rau cii qua. 20
1.16  |M4y nghién cit, nghién bia cai C6 thé nghién cit dugc cac vét lidu dai nhu celulose, chitosan 1
1.17  |Lo vi séng cai 5
1.18  [Bé rira siéu 4m (ultrasonic cleaner) cai 2
1.19  |Thiét bi c6 quay chan khong céi 2
1.20 |May l4c miu (vortex) cai Loai 16n va loai nho 4
121 |M4y nghién miu (may dong hoa) cai Nghién, tron va ddng hda mau 2
122 |Nhiét ké dién tir céi 50
1.23  |Cén dién tir (chinh x4c 0.0001g) cai 2
1.24 |May khuéy tir cai C6 bo phan cép nhiét 2
2 DUNG CU
2.1 Dao phillet cai 50
2:2 Dao béc vo tdm cai 50
2.3 |Thau +rd nhua b 100
2.4 |Cbc 50ml cai 50ml 100
2.5 Cdc 100ml céi 10ml 100
2.6  |Ong hit 10ml cai 100
2.7  |Dung cu danh vy cai 50
2.8 Qua bdp cao su cai 50
2.9 |Hii sanh lam mém S5lit céi slit 50
2.10 * [Hii sanh mudi ca 2lit cai 2lit 50
2.11 |Hi thay tinh 500ml cai 500ml 50
2.12  |Ong dong 50ml cai 50ml 100
2.13  |Dan phoi cai 50
2.14  |Ong dong 100ml cai 100ml 100
2.15  |Ban inox chuyén ding cai 2
2.16 |Bbn rira inox chuyén ding cai 1
2.17  |Thung giit nhiét cai 20
2.18 |Bép dién/bép tir cai 2
2.19  |Binh chiét loai 250 ml, 500ml, 1000ml cai 250 ml, 500ml, 1000ml 100
2.20  |Gié do binh chiét cai 2
221  |Céc loai cde thiy tinh, 50ml, 100ml, 250 ml, 500ml, 1000ml cai 50ml, 100ml, 250 ml, 500ml, 1000ml 100
2.22  [Binh dinh mirc, 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml cai 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml 100
2.23 Diia thuy tinh cai 5
2.24  |Binh cdu 50ml, 100ml, 250 ml, 500ml, 1000ml cai 50ml, 100ml, 250 ml, 500ml, 1000ml 100
2.25  |Binh tam gidc 50ml, 100ml, 250 ml, 500ml, 1000ml cai 50ml, 100ml, 250 ml, 500ml, 1000ml 100
2.26 |Cbc dong 50ml, 100ml, 250 ml, 500ml, 1000ml cai 50ml, 100ml, 250 ml, 500ml, 1000ml 100
2.27 |Phéu thity tinh cai 100
2.28 |X06 nhya céi 20 lit 5
2.29 |chdi quét nha cai 1
2.30 [Chéi nhua quét nuée cai 1
2.31 |Céy lau nha cai 1
232 [Ban cha lam vé sinh san va bdn so ché cai 2
2.33  [Khin lau ban cai 2

XII. PHONG THI NGHIEM PHAN TiCH

1 [MAY/ THIET BI




Pon vi tinh Mt s dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét b (Bé/edi/...) (t6i thiéu) (theo 6
luong)
1.1 [Tihéachit céi 1
1.2 Tu lanh Cai 250lit 1
1.3 Tu bédo quan dong cai 350lit, t=-20°C 1
14 Can dién tu cai d=0,01g 1
1.5 Can dién tir sai s610-4g cai 200g, sai sb 0,0001g 1
1.6 |Tisay cai 60lit, nhiét do sdy dén 300°C 1
1.7 Bép dién D)
1.8 May khudy tir c6 gia nhiét + cé tir cai 2
1.9 UV-Vis céi Budc séng 220-800nm 1
1.10 |May do pH céi pH=2-12 2
2 DUNG CUY
2.1 Binh tam gi4c (Erlen) 50ml, 100ml, 250 ml, 500ml, 1000m] cai 50ml, 100ml, 250 ml, 500ml, 1000ml 100
22 Céc thuy tinh 10ml, 25ml, 50ml, 100ml, 250ml, 500ml, 1000ml cai 10ml, 25ml, 50ml, 100ml, 250ml, 500ml, 1000ml 100
23 Pipette Iml, 2ml, 5ml, 10ml, 25ml cai 1ml, 2ml, 5ml, 10ml, 25ml 100
24 Binh dinh mirc 5ml, 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml cai 5ml, 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml 100
2.5 Ong dong 10ml, 25ml, 100ml, 250ml, 500ml, 1000ml céi 10ml, 25ml, 100ml, 250ml, 500ml, 1000ml 100
2.6 Buret 25ml cai 25ml 100
2.7 Diia thily tinh céi 100
2.8 Qua bop cao su cai 100
29 Phéu loc thiy tinh ¢ 40mm, 50mm, 60mm, 75mm, 90mm, cai ¢ 40mm, 50mm, 60mm, 75mm, 90mm, 120mm 100
120mm
2.10  |Ph&u chiét 50ml, 100ml, 250ml, 500ml, 1000ml cai 50ml, 100ml, 250ml, 500ml, 1000ml 100
2.11 |Cng nghiém cai 100
2.12  |Cdc nung bo 100
2.13  |Céi st + chay bd 100
2.14  |Gia 6ng nghiém b6 100
2.15 |Gia pipette bo 100
216 [Nhiét ké rugu cai 100
2.17  |Cuvet thuy tinh cai 2.5ml 100
XIIL. PHONG THI NGHIEM DAI CUONG (2 phong)
1 MAY/ THIET BI
1.1 |Ti héa chat cai 2
1.2 T lanh cai 2501t 1
1.3 Tu bao quan dong cai 350lit, t=-20°C 1
1.4 Can dién tir cai d=0,01g 1
1.5 |Can dién tir sai s610-4g cai 200g, sai s6 0,0001g 1
1.6 |Tashy céi 60lit, nhiét 46 sdy dén 300°C 1
1.7 |Bép dien 4
1.8 |May lic 6n nhiét cai 10-500 vong/phit, ti trong dén 20kg, thé tich 70 lit 1
1.9 May do pH cai pH=2-12 2
2 DUNG CU
2.1 Binh tam gi4c (Erlen) 50ml, 100ml, 250 ml, 500ml, 1000ml cai 50ml, 100ml, 250 ml, 500ml, 1000ml 100
22 Céc thity tinh 10ml, 25ml, 50ml, 100ml, 250ml, 500ml, 1000mI cai 10ml, 25ml, 50ml, 100ml, 250ml, 500ml, 1000ml 100
2.3 Pipette 1ml, 2ml, S5ml, 10ml, 25ml cai Iml, 2ml, 5ml, 10ml, 25ml 100




Pon vi tinh M3t s6 diic tinh/yéu cAu ky thuét Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (tdi thiéu) (theo sb
luong)
2.4 Binh dinh mirc 5ml, 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml cai 5ml, 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml 100
2.5 Ong dong 10ml, 25ml, 100ml, 250ml, 500ml, 1000ml cai 10ml, 25ml, 100ml, 250ml, 500mI, 1000ml 100
2.6 Buret 25ml cai 25ml 100
2.7 Diia thiy tinh cai 100
2.8 Qua bdp cao su cai 100
2.9  |Phéu loc thiy tinh ¢ 40mm, 50mm, 60mm, 75mm, 90mm, cai ¢ 40mm, 50mm, 60mm, 75mm, 90mm, 120mm 100
120mm
2.10  |Phéu chiét 50ml, 100ml, 250ml, 500ml, 1000ml cai 50ml, 100ml, 250ml, 500ml, 1000ml 100
2.11 |Ong nghiém cai 100
2.12  |Cbc nung bd 100
2.13  |Cbi st + chay bo 100
2.14  |Gia éng nghiém bo 100
2.15 |Gia pipette bd 100 -
2.16  |Nhiét ké ruou cai 100
2.17 |Pén con cai 100
2.18  |Kep éng nghiém céi 100
2.19  |Ong nghiém c6 nip cai 100
220 |Phuké cai 100
XIV. PHONG THI NGHIEM HOA CO SO (2 phong)
1 MAY/ THIET BI
1.1  |Ta héa chét cai 2
1.2 Tu lanh cai 250lit 1
1.3 T bao quan dong cai 350lit, t=-20°C 1
1.4 Can dién tir cai d=0,01g 1
1.5 Can dién tir sai s610-4g cai 200g, sai 56 0,0001g 1
1.6 |[Tusiy cai 60lit, nhiét do sdy dén 300°C 1
1.7 |Bép dién 4
1.8 [May khudy tir c6 gia nhiét + c4 tir cai 4
1.9 |May I4c 6n nhigt cai 10-500 vong/phiit, tai trong dén 20kg, thé tich 70 lit 1
1.10 |May do pH chi pH=2-12 2
2 |[DUNG CU
2.1 Binh tam gi4c (Erlen) 50ml, 100ml, 250 ml, 500ml, 1000ml cai 50ml, 100ml, 250 ml, 500ml, 1000ml 100
2.2 Céc thiy tinh 10ml, 25ml, 50ml, 100ml, 250ml, 500ml, 1000mI cai 10ml, 25ml, 50ml, 100ml, 250ml, 500ml, 1000ml 100
2.3 Pipette 1ml, 2ml, 5ml, 10ml, 25ml cai 1ml, 2ml, 5ml, 10ml, 25ml 100
2.4 Binh dinh mtrc 5ml, 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml cai 5ml, 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml 100
2.5 Ong dong 10ml, 25ml, 100ml, 250ml, 500ml, 1000ml cai 10ml, 25ml, 100ml, 250ml, 500ml, 1000ml 100
2.6 Buret 25ml cai 25ml 100
2.7 Diia thiy tinh cai 100
2.8 Qua bép cao su cai 100
2.9 Phéu lgc thity tinh ¢ 40mm, 50mm, 60mm, 75mm, 90mm, cai ¢ 40mm, 50mm, 60mm, 75mm, 90mm, 120mm 100
120mm
2.10  |Ph&u chiét 50ml, 100ml, 250ml, 500ml, 1000ml cai 50ml, 100ml, 250ml, 500ml, 1000ml 100
2.11 |{Ongnghiém cai 100

oA\
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Pon vi tinh Mot s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén miy méc/ Thiét bi (Bo/cdil...) (t6i thidu) (theo s6
luong)
2.12  [Cbc nung bo 100
2.13  |Céi sir + chay bo 100
2.14  |Gia 6ng nghiém bo inox 20
2.15 |Gia pipette bd inox 20
2.16  |Nhiét ké ruou céi 100
2.17 |Dén con céi 100
2.18  |Kep dng nghiém cai 20
2.19  |Ong nghiém c6 nip cai 100
220  |Binh kip 250ml céi 250ml 100
221  |Binh nhiét lugng ké 350ml céi 350ml 100
222 |Nhiét ké Beckmann cai Nhiét d¢ sir dung -20 dén 160°C, thang chinh 5-5,5; 0,01°C 100
223 [Nhét ké Ostwald céi 100
XV. PHONG THI NGHIEM CHUYEN NGANH CNKTHH
1 MAY/ THIET BI

1.1  |Tahoa chit cai 2

12 |Tilanh céi 250it 1

1.3 Lo nung cai 1200°C, 10 lit 1

1.4  |Tii bao quin dong " chi 350lit, t=-20°C 1

1.5 |Can dién tir céi d=0,01g 1

1.6 |Cén dién tir sai s510-4g can 200g, sai 6 0,0001g 1

1.7 |Tusdy cai 60lit, nhiét do sdy dén 300°C 1

1.8 |Bé bn nhiét cai 1

19 [Bép dién céi 4
1.10  |Méy khudy tir c6 gia nhiét + ca tir céi 4
1.11  [May cb quay chén khong cai RV10 Basic V, IKA (Dirc) 2
1.12  |May dong hoa miu cai 1
1.13  |May lic én nhiét céi 10-500 vong/phit, tai trong dén 20kg, thé tich 70 lit 1
1.14  |Méy xay sinh tb cai 1
1.15  |May li tAm ling cai dung tich ly tdm: max: 2L/mé 1
1.16 |Dén UV (soi ban mong séc ky) cai 1
1.17  [Mdy khudy diia IKA RW 20 Digital cai thé tich khuy tdi da 20 lit, toc do khudy 60-2000 vong/phut 1
1.18  |Bom hut chin khong céi chbng 3n mon dang mang 2 cp GM-0.5B 1
1.19  |Thuéce do do day cai 0-10mm; 0,001mm 1
120 |M4y quang phé JASCO (UV-vis) céi Model: V-700Series 1
121 |Bésiéu 4m cdi 2.8L, 40 kHz, 336 x 305 x 304mm) Branson Ultrasonics, Emerson Japan CPX2800-J 1
1.22  |M4y lic votex Cii Tée d§ :0 - 2500 rpm, Hinh thirc lic: orbital, Hang: Phoenix Instrument-Dirc Model RS-VA10, Cong suit 60W 1
1.23  |Mdy do pH cim tay Cai Model: Hanna-Hi-8424 5

Xuét xir: Hanna - USA

2 DUNG CU

2.1  |Binh tam gi4c (Erlen) 50ml, 100ml, 250 ml, 500ml, 1000ml céi 50ml, 100ml, 250 ml, 500ml, 1000ml 100
22 |Céc thity tinh 10ml, 25ml, 50ml, 100ml, 250ml, 500ml, 1000mI céi 10ml, 25ml, 50ml, 100ml, 250ml, 500mI, 1000ml 100
2.3  |Binh cdu I ¢6 50ml, 100ml, 250ml, 500ml cai 50ml, 100ml, 250ml, 500ml 100
24 Binh céu 3 ¢b 50ml, 100ml, 250ml, 500ml cai 50ml, 100ml, 250ml, 500ml 100

2.5 Pipette 1ml, 2ml, 5ml, 10ml, 25ml

cai

Iml, 2ml, 5ml, 10ml, 25ml

100




Pon vi tinh M3t sé dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo so
lugng)
2.6 Binh dinh mirc Sml, 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml cai 5ml, 10ml, 25ml, 50ml, 100ml, 250 ml, 500ml] 100
2.7 Ong dong 10ml, 25ml, 100ml, 250ml, 500ml, 1000ml cai 10ml, 25ml, 100ml, 250ml, 500ml, 1000ml 100
2.8 |Buret25ml cai 25ml 100
2.9 |Dia thiy tinh cai 100
2.10  [Qua bdp cao su cai 100
2.11  [Phéu loc thiy tinh ¢ 40mm, 50mm, 60mm, 75mm, 90mm, cai ¢ 40mm, 50mm, 60mm, 75mm, 90mm, 120mm 100
120mm
2.12  |Phéu chiét 50ml, 100ml, 250ml, 500ml, 1000ml cai 50ml, 100ml, 250ml, 500ml, 1000ml 100
2.13  |Ong nghiém cai 100
2.14  |Céc nung bd 100
2.15  |Cbi sir+ chay bd 100
2.16 |Gi4 6ng nghiém bo inox 20
2.17 |Gia pipette bd inox 20
2.18  |Nhiét ké ruou cai 100
2.19  |Pén con céi 50
220 [Kep dng nghiém cai 20
221  |Ong nghiém c6 nip cai 100
222  |Cét sic ki thily tinh cai khéa teclon, mang xdp, dai 400mm, ¢20mm 100
223 |Cot sic ki thiy tinh cai khéa teclon, mang xdp, dai 400mm, 30mm 100
224 |Cot sic ki thity tinh céi khéa teclon, mang xdp, dai 400mm, @40mm 100
225 |Bo chung cét tinh dau (Pirc) ) Binh cdu c¢6 nham 29/32 1000ml, Nhanh chung cat tinh du 10ml c6 chia vach, Ong sinh hang thing 400mm, c nhdm 50
29/32
2.26  |Bj chung cit tinh dau bing hoi nudc (Glasstech) bd Binh dun 1000ml 50
2.27 _ |B§ chung cét phan doan bing thity tinh thu hdi dung moi bo 5 lit 50
228  |Bép dun binh cAu DHW (Heating mantle) 5 L (Daihan-Korea) cai 5 lit 20
2.29  |Phéu Buchner bing st (f 20 cm) cai 100
2.30  |Binh loc hiit chan khéng 2 L cai 100
2.31 |Thiét bi chiét Soxhet bo binh cdu 250ml, phdu chiét 150 ml 20
232 |Binh chay sic ky ban mong cai 200mmX200mm 1
2.33 _ [Cuvet thach anh c4i thach anh, 10mm 6
234 |Binh hiit im cdi Thuy tinh, c6 véi, dwdng kinh 200mm 3
235 |B chung cét 16i cudn bo Binh dun 1000 mL 3
Bép dun 1000W c6 chiét 4p
_ Phu ki¢n: Chan dd, phéu tich ly, éng sinh ddy din han, éng din nwéc, nhiét ké
2.36_ |Cit sic ky thiiy tinh bd khéa teclon, mang xop, dai 400mm, dudng kinh 20mm,30mm,40mm
XVI. [HP PHAN TICH THU'C PHAM (phong TN héa sinh)
1 MAY/ THIET BI Dénh s6 thir tur
1.1 |Thiét bi chung c4t dam thdi (NH3) cai B chung cit 5
1.2 [Thiét bi pha m&u + Thiét bi chung cAt dam téng s6 ban tw dong cai 5
UDK 126A
1.3 |Thiét bi chung cit dam tong s thii cong, b parnat (bo thiy cai 10
tinh)
1.4 |Thiét bi soxlet, b thay tinh don gian cai 10
1.5 Cén phén tich Shimaru cai 330g (10-4gr) 10
1.6 |Ta sdy miu céi Nhiét dp 0-3000C )




Pon vi tinh Mot s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bg/cdil...) (t5i thidu) (theo sb
luong)
1.7  |Ti nung mau cai Nhiét d6 nung tdi da: 1200°C. Pién 3 pha 5
1.8 T say dung cu thity tinh cai Nhiét d§ 0+2200C 5
1.9 T host cai 5
1.10 |Talanh cai 250 lit 10
1.11  |May ly tim ZANNETS cai 4000v/p 5
1.12  |Thiét bi do sirc dong cai 5
1.13  |Thiét bi do hoat do nudc cai Gi6i han do 0+1; Sir dung ddu do cam img dién moi; Cung lic do nhiét do, 49 Am va hoat d6 nudc; Dién thé 3V S
1.14  |Thiét bj do pH cai Khoding do 0+14; d9 phan giai 0,01; Tw dong bu trir nhiét dén 250C; Béo quan ddu do dién cuc bing KCI bdo hoa; Dién 5
thé 1,5 v, kiéu 375A
1.15  [May quang phé UV-Vis cai Model:DR6000_Hach 5
1.16  |May khudy tir gia nhiét cai Dung tich khudy 15 lit; Téc do khudy 100200 rpm; Cong suat khudy 500W; Nhiét do 3200C; Dién thé 230V 5
1.17  |Thiét bi do do duc cai Serial No: 57539; Dai do 0+2000 NTU; Optics Led (gama 875nm); Sai s6+ 0.2 ++ 50 NTU 5
1.18  [Thiét bi ¢ quay mau chin khong cai Ty dong chung véi bo diéu khién chan khong V850; Dién thé 230V; Céng suat 120W; Tan sb 50/ 60Hz; Van toc 20-280 5
pm
VXII. |HP PANH GIA CAM QUAN (phong TN cim quan)
1 MAY/ THIET BI Dénh sb thir tw
1.1 Can phan tich cai 10-4g 20
1.2 Tu lanh Panasonic cai 3051, NR-BL340PKVN 5
1.3 |Bép doi tir- hdng ngoai Sanaky cai 601x367 10
1.4 Lo vi séng Sanyo cai EM-C6786V 28L 5
1.5 Dén led d6i mau (xanh, vang, tring) cai 750x669 (3W, V1) 5
1.6 |Am dun siéu téc cai EEK1303W -1,51 5
1.7 May tinh dé ban Lenovo cai M5200k, Win10, 19,5inch 5
1.8 Thiét bi sdy dung cu cai Labtech LDO-060E 56 lit 5
1.9  [May xay sinh t& cai 220v, 5
2 |[DUNGCy
2.1 Pippet cai 100+1000 pl 50
22 |Céc 50ml céi 100
23 |Ong dong 10ml céi 100
2.4 Ong dong 20ml (hay 25ml) cai 100
2.5  |Phéu (4cm) céi 100
2.6 Kep inox cai 100
2.7  |Gidy thim mém bd 100
2.8 Kéo nhd cai 50
E |KHOA CONG NGHE THONG TIN
I. THIET BI/TAI SAN DUNG CHUNG
1 MAY/ THIET BI
bd » B0 xir ly: INTEL CORE 19 9900X 3.5G up 4.4G | 10 CORE | 20 THREAD 2
» TAN NHIET: COOLERMASTER MASTERAIR MA620P RGB
1.1 May chu (Workstation) » O RAM: GSKILL TRIDENT Z RGB 64G/3000 (4x16G)
» O clmg SSD: SAMSUNG 970EVO 500G
»2 Man Hinh Dell P2719H 27inch Full HD 8ms 60Hz IPS
12 My tinh hoc vién Dell Vostro 3670 (chua man hinh) bd PC Dell Vostro 3888 MTI78105W-8G-1T(Intel Core i7-10700/8GB/1TBHDD/Windows 10 Home 64-bit/DVD/CD 300

RW/WiFi 802.11ac) hoic tuong duong




Don vi tinh Mt s diic tinh/yéu cau ky thuit Pinh mire
STT Tén may méc/ Thiét bi (Bé/cdil...) (tdi thiéu) (theo s6
lugng)
1.3 Man hinh LCD 23” cai Man hinh: 23" Dell P2319H 23inch FullHD 8ms 60Hz IPS 300
bd PC Dell Vostro 3681 ST PWTN11(Intel Core i7-10700/8GB/512GB SSD/Windows 10 Home SL 64-bit/DVD/CD 12
May tinh gido vién (mdy ban trén cac GD) RW/WiFi 802.11ac), hoic tuong duong
Man hinh: 23" Dell P2319H 23inch FullHD 8ms 60Hz IPS
14 May tinh gio vién (phuc vu gidng day, NCKH, bdi dudng doi cai May tinh di dong (Laptop Dell Vostro V5402 i7 1165G7/16GB/512GB/NVIDIA GF MX330 2GB/14.0"FHD/Win 10), 10
' tuyén MOS, Cugc dua sd, Olympic Tin hoc,...)
céi Cisco SF350-24 12
2 2 SF350-24 24-Port 10/100 Managed Switch
1.5 Thiét bi chuyé 24 port 100Mpb: o
DL IR ate oo B 2 Gigabit copper/SFP combo + 2 SFP ports
1.6 |Thiét bi chuyén mang 24 port 1000Mbps céi Cisco 12
17 M4y chiéu cai Nhén higu SONY VPL - EX235, Do phan giai 1024 x 768 (XGA), Cudng d¢ sang:2.800 Ansi Lumens, Ty s twong phan 12
) Y 3300:01:00, Kich thudc anh chiéu 30 inch — 300 inch
1.8 Man chiéu treo tudng kich thuge 120" céi Kich thuéc 120 inch 12
1.9 Ti mang 20U cai 12
bo Ban 2m2 x 0.7m x 0,8m (Dai x Rong x Cao); C6 hoc ban phim kéo, C6 gia & CPU; Ban chén sit, chit liéu mit gb 150
in. cha :
1.10  |B6 ban may tinh (03 mdy tinh /ban) Foel i, eho kg st
Im1 x 0.7m x 0,8m (Dai x Rong x Cao); C6 hdc ban phim kéo, C6 gia d& CPU; Ban chan sit, chét liéu mit gd melamin, 200
han khung sét
Ban méy tinh SV (KT: Iml x 0.7m x 0,8m) +ban GV (08 ban) Chdn Xing &
111 loné rgbiném cai Ghé khung thép hoa phat G14, Ban chan sat, chét liéu mét gd melamin, chan khung sit 300
1.12  |Cép mang UTP CatSe thung 20
113 |DAu bém UTP CatSe (hop 100 cai) Hop 10
1.14 May hit bui cai May hiéu Panasonic MC-YL637SN49 2
1.15  |May lanh cai May Lanh TOSHIBA 1.5 HP RAS-H13U2KSG-V 12
G: KHOA KE TOAN - TAI CHINH
PHONG THU'C HANH NGAN HANG, PHONG GIAO DICH NGAN HANG VA HE THONG PHU TRQ CHO CAC PHONG (b tri hanh lang, ...)
MAY/ THIET BI
1 01 Phong véi
4 s Arcoraa c4c trang thiét
PHONG THU'C HANH NGHIEP VU NGAN HANG bi chi tiét liét ke
dudi day
1 Béng tring tir cai Khung nhém; Kich thuée: 1m2 x 2m4 1
2 Bo ban ghé cho giang vién bd 01 Ban lam viéc: 01 ngan kéo, 01 ti dé d6, 01 khay dé ban phim 1
Kich thuéc (DxRxC) mm: 1200x600x750
01 Ghé xoay: + Kich thu¢c(DxRxC) mm: 610x600x1015+1140; Chan thép ma, c6 banh xe, c6 tay ghé, dém mut boc vai
lu6i.B1894
3 Ban 3 ngan cho sinh vién céi - Mt ban thiét ké 3 ngan; ban kinh 600 mm; chét liéu g& ghép tw nhién, son phit PU chéng thdm nudc, m méc. 11
3 Véch kinh 8 ly; kich thuéc kinh 600x300 mm; D1896 Chan sét tron phi 30 son tinh dién

(Vs



STT

Tén m4y méc/ Thiét bi

Pon vi tinh
(Bésedil...)

Mot s6 dic tinh/yéu ciu ky thuat
(tdi thiéu)

Pinh mire
(theo sb
luong)

Ghé cho sinh vién

cai

Gép 2 manh, dém twa nhua duc cao cap; Khung thép Inox, khong ri, khong an mén, chiu hye tét; Kich thudc (DxRxC
mm): 425x485x800

33

May chiéu

bo

Hang san xuét: Sony; Ky ma hiéu:VPL-EX455

- Cong nghe hién thi: 0.63” (16mm) x 3 BrightEra LCD Panel Aspect ratio 4:3.

- D) phan gidi thue: > XGA 2.359.296 (1024 x 768 x 3 ) pixels; Kich thudc trinh chiéu: > 30” dén 300 (0.76m dén
7.62m); D¢ sang: > 3.600 Lumens

- Tudi tho béng dén: > 10.000h (v6i ché do tiét kiém nang luong); P9 twong phan: > 12.000:1

Man chiéu, phu kién va cong 1ip dit may chiéu

Phy kién bao gom: 01 Man chiéu dién; 01 Khung treo may chiéu; 01 b chuydn VGA to HDMI UGREEN 40224; 01 day
HDMI 15m UNITEK y-c 143M

- [Hé théng 4m thanh phong hoc

Bao gom: 01 Ampli; 04 Loa; 01 Micro c6 day
-01 Amph (TOA -Ky mi hiéu: A- 2060) Ngudn dién: Nguén dién 220-240V AC hozc 24V DC

Cong Suét: 60W; Dap tuyén tin sé: 50-20.000Hz; D6 méo tiéng: Dudi 1%; Tré khang cao: 170Q; Tr¢ khang thip: 4Q
(15.5V)

- 04 Loa (TOA - Ky mi hiéu: BS-1034); Pdu vao: 10 W

Tré khéng: 100 V line: 1 kQ (10 W), 2 kQ (5 W), 3.3 kQ (3 W), 10 kQ

(1 W); 70 V line: 500 Q (10 W), 1 kQ (5 W), 2kQ (2,5 W), 3.3kQ (1,5 W), 10kQ (0,5 W)

Do nhay : 90 dB (1 W, 1 m); Dép tuyén tin sé: 120 - 20.000 Hz

-01 Micro c6 day (TOA - Ky ma hig¢u: DM-270): Tré khang: 600€, c4n bing; D¢ nhay: -52dB

B§ May tinh cho Giang vién

- Méy tinh dé ban: Hang san xuat: HP - M4 hang héa: 280 Pro G5 (Black)

+ CPU Core i7-10700 (8*2.9); + RAM8GBD4; + HDDITB + SSD 128GB; + DVDRW
+ Wireless + Bluetooth; C1900+ Keyboard - Mouse; C1901 OS Win10SL

- Man hinh: LCD HP 22 inch Wide

Bo May tinh cho Sinh vién

- Mdy tinh d€ ban: - Hang san xuét: HP; - M4 hang héa: 280 Pro G5 (Black)
+ CPU Core i5-10400 (6*2.9); + RAM8GBD4; + SSD256GB ; + DVDRW
+ Wireless — Bluetooth; B1901+ Keyboard - Mouse

+OS Winl0SL

- Man hinh: LCD HP 19 inch Wide

33

10

B¢ chia mang

cai

Hang san xut: CISCO; M hang h6a: SF95-24; S cong: 24; Téc do: 10/100Mbps
tu dong chuyén ché 6 cap thing hoic chéo (MDI/MDI-X)
Nguon dién: 110-240VAC, 50-60 Hz

11

B¢ phat séng khong day

- Héng san xuét: Unifi; - M4 hang héa: AP AC Pro

Chuyén dung trong nha

Chudn: 802.11 a/b/g/n/ac (450 Mbps/ 2,4GHz va 1300 Mbps/ 5GHz); T4n sé: 2.4 Ghz va 5.0 Ghz
Ché do: AP, WDS; Céng két ndi: 10/100/1000 x 2 cng

Cdng USB : 1 cong; Anten tich hop sén: MIMO 3x3 (2,4GHz/ 5GHz)

Béo mat: WEP, WPA-PSK, WPA-TKIP, WPA2 AES, 802.11i

HG trg: VLAN theo chudn 802.11Q, WMM, gi6i han téc do truy cip AP cho timg ngudi ding
Viing ph séng/ Ngudi ding ddng thai: 2000m2 khéng che chin/ 200 ngudi

Day mang LAN CAT6

mét

Lai 8 ddy dan dong tinh khiét cao, c6 tiét dién ngang hinh tron. Vé cép bén thich tmg chay ngoai troi, c6 161 nhua chiu luc.

1220

13

Day dién ngudn 2.5 Lucky Star

mét

Day dién ngudn 2.5 Lucky Star

450

14

Ti: dung thiét bi mang va 4m thanh

cai

- 01 Quat tan nhiét
- C6 banh xe

15

O cim dién

616 cim, 2 cong tic, c6 cau chi bao vé.

40

1

PHONG GIAO DICH KHACH HANG
(01 Phong v6i céc trang thiét bi chi tiét ligt ke sau day)




Don vi tinh M3t s6 dic tinh/yéu ciu ky thuat Pinh mifc
STT Tén may méc/ Thiét bi (Bo/edil...) (t4i thiu) (theo sO
lugng)
1 B ban ghé cho giang vién bd - 01 Ban lam viéc: 01 ngan kéo, 01 tit dé dd, 01 khay dé ban phim; Kich thuéc (DxRxC) mm: 1200x600x750 1
- 01 Ghé x0ay:D1910 Hang san xuét: Hoa Phat; Ma hang héa: GL209; Kich thudc(DxRxC) mm: 610x600x1015+1140
2 Quay giao dich cai Ba vi tri nhén vién giao dich c6 ti, ngén kéo, khay dé ban phim; Ba vi tri khach giao dich c6 bé dé tay, ghi chép 1
Véch kinh ngin chia giao dich vién va khach hang cao 400 mm; Kich thudc (DxRxC) mm: 4000x900x750
3 Tu da ning khu vuc quiy giao dich cai Nim canh cira, chia ngan; Kich thugc (DxRxC) mm: 2000x500x750 1
4 Ghé xoay cho giao dich vién cai Hoa Phat; Kich thudc(DxRxC) mm: 610x600x1015+1140 3
5 Ghé cho khéch hang giao dich cai Hoa Phét; Kich thugc(DxRxC) mm: 535x640x970 3
6 Ban tiép khach giao dich cai Hoa Phat; Kich thuéc: @600 x H700 mm 1
i Ghé tiép khach cai Hoa Phét; Kich thudc(DxRxC) mm: 550x535x820 4
8 Ghé cho sinh vién cai - Gép 2 ménh, dém tya nhva duc cao cép; Kich thuéc (DxRxC mm): 425x485x800 30
9 Trang tri phong bo - Véch tudng sau qudy giao dich &p g5; Kich thudc(RxC mm): 6800x2350 1
- Véch tudng ddi dién qudy giao dich son mau xanh da troi
10 May chiéu bd Hang san xudt: Sony; Ky ma hiéu: VPL-EX455 1
- Cong nghé hién thi: 0.63” (16mm) x 3 BrightEra LCD Panel Aspect ratio 4:3; DJ phéan giai thuc: > XGA 2.359.296
(1024 x 768 x 3 ) pixels; Kich thudc trinh chiéu: > 30” dén 300” (0.76m dén 7.62m).
- D§ sang: > 3.600 Lumens; Tudi tho béng dén: > 10.000h (v6i ché d tiét kiem néng lugng)
- B twong phén: > 12.000:1; Hé théng mau: NTSC3.58, PAL, SECAM, NTSC4.43, PAL-M, PAL-N, PAL60
11 Man chiéu, phu kién va cong lip dst may chiéu bd Phu kién bao gom: 1
- 01 Man chiéu. .
- 01 Khung treo méy chiéu. Thay ddi goc chiéu linh hoat theo chidu ngang va doc, twong thich nhiéu dong may chiéu phd
thong; D¢ dai: téi thiéu 30 cm, t6i da 60 cm; Chét liéu nhom cao cAp son tinh dién chiu luc tht.
- 01 bd chuyén VGA to HDMI UGREEN 40224
- 01 day HDMI 15m UNITEK y-c 143M
12 Mady in da chirc ning cai Hang san xudt: CANON - Ma MF 237W 1
- Loai mdy in: In laser den tring; Chirc ning: In, Scan, Copy, Fax
- Bang diéu khién: Man LCD cam (mg den tring 6 dong; Khay nap gidy trr dong (ADF): 35 t& (80g/m2)
13 |May dém tién cai Hang san xuét: XINDA; M2 hang héa: BC 31F 1
- Chirc niing dém kiém tra tién gi4, bao I4n tién khéc loai (ZISE); Chirc ning dém kiém gia UV (AUTO).
- Chirc ndng dém dém s t, dém tién cotton, dém ngoai t&, vé s6; Chirc ning cong tong sb t& (ADD
14 May bo tién bd B6 1000 to; Luc ép 1.500kg 1
15 Hé théng 4m thanh phong hoc bd Gbm: 01 Amply; 04 Loa; 01 Micro dién c6 ddy 1

- 01 Amply TOA; Ky ma hiéu: A-2060 )

Ngudn dién: Ngudn dién 220240V AC hoiic 24V DC; Cong Suit: 60W; D1924; Dép tuyén tin sé: 50-20.000Hz
- 04 Loa TOA; Ky m3 hiéu: BS-1034

Déu vao: 10 W; Tré khang 100 V line: 1 kQ (10 W), 2 kQ (5 W), 3.3 kQ 3 W), 10 kQ

- 01 Micro c6 ddy TOA; Ky mi hiéu: DM-270

Loai Micro: Micro dién dong; Tré khang: 600€, can bing




Don vi tinh Mt s6 dic tinh/yéu ciu ky thuit Pinh mitc
STT Tén m4y méc/ Thiét bj (Bg/cdil...) (t5i thidu) (theo sb
luong)
16 B¢ May tinh cho Giang vién bd - Méy tinh dé ban: Hang san xuat: HP; Ma hang héa: 280 Pro G5 (Black) 1
+ CPU Core i7-10700 (8*2.9); RAM8GBD4; HDDITB + SSD 128GB; DVDRW ; Wireless + Bluetooth;
Keyboard - Mouse; OS Win10SL
+ Man hinh: LCD HP 22 inch Wide
17 B¢ May tinh cho Sinh vién bo - M4y tinh dé ban: Hang san xuit: HP; Ma hang héa: 280 Pro G5 (Black) 3
+ CPU Core i5-10400 (6*2.9); RAM8GBD4; SSD256GB; DVDRW; Wireless — Bluetooth
+ Keyboard - Mouse; OS Win10SL
+ Man hinh: LCD HP 19 inch Wide
18 Bé chia mang bd Hing san xuét: CISCO; M3 hang héa: SF95-16 1
Sé cong 16; Tdc do: 10/100Mbps; Ty dong chuyén ché do cép thing hoic chéo (MDI/MDI-X)
Nguon dién: 110-240VAC, 50-60 Hz.
19 B¢ phat séng khong day bd Hang san xuat: Unifi; Ma hang hoéa: AP AC Pro 1
Chuyen dung trong nha; Chuén: 802.11 a/b/g/n/ac (450 Mbps/ 2,4GHz va 1300 Mbps/ 5GHz)
Tén sé: 2.4 Ghz va 5.0 Ghz; Ché do: AP, WDS; Céng két ndi: 10/100/1000 x 2 cong
HG trg: VLAN theo chudn 802.1 1Q, WMM, gidi han téc do truy cép AP cho timg ngudi dung
20  |Day mang LAN CAT6 mét Li 8 ddy dén dong tinh khiét cao, c6 tiét dién ngang hinh tron. Vo cap bén thich tmg chay ngoai troi, ¢6 101 nhwa chiu luc. 300
21 Day dién nguén 2.5 Lucky Star mét Day dién nguén 2.5 Lucky Star 100
22 |O cém dién loai tdt cai - 613 cim, 2 cong tic, c6 cu chi bao ve. 10
Il  |HANH LANG
1 Ghé bang cai - Khung thép, bang 5 chd ngdi 4
- Dém va tya ghé sir dung t6n dot 18, bé mit son tinh dién. Dém va tua ghé thiét ké phan khung bo vién
- Chén ghé chan tiang chinh dugc; Kich thude: (DxRxC) 2950x700x810
2 Ké trang tri hanh lang (Ké 2 tang) céi - K& 2 tang theo thiét ké 2
- Kich thuéc (DxRxC) mm: 400x450x600
3 |Baner trang tri hanh lang (Gi4 va dung cu céc loai) B Theo thiét ké 1
IV [PHAN MEM
1 Chuwong trinh dio tao va phin mém thwe hainh COREBANKING (01 Bd phin mém)
Chuong trinh dao tao va phin mém thuc hanh bd - Chu'(mg trinh dao tao thuc hanh: Bao gom Chi phi cap nhét Chuong trinh/tai liéu hang nim (néu c6) 1
COREBANKING - Phén mém thuc hanh Coreanking: Bao gdm chi phi cép nhit He thdng dinh ky hoic dap img quy dinh méi (néu c6)
- Chuyén gia hu‘(mg dén gléng vién ciia Truong st dung phin mém va sir dung Chuong trinh ddo tao thuc hanh do Viet
Victory cung cép (10 — 15 budi/3 moén).
- Chi phi tré cho Ddi ngii chuyén gia/ nhan sur ra soét, bién soan va diéu chinh chwong trinh phi hgp v6i nhu cdu dao tao
ctia Nha Trudng, Nhan sy khao sét va cai dat hé théng, chi phi trién khai.....
V' |Phong thuc hanh cho cic 16p PH Nganh K& todn; Céc 16p ddo tao ngin han vé thire hanh, ké toan méy, Khai béo thué, K& ton truéng, ..(01 Phong v6i cic trang thiét bi chi tiét
liét ké sau day)
1 |MAY/THIET BI
1.1 |Béng tring Mi ca céi - Kich thudc: Im2 x 2m4 1
1.2 [Bo ban ghé cho giang vién bo 01 Ban lam viéc; 01 Ghé xoay




Pon vi tinh M0t s6 dic tinh/yéu cau ky thuit Pinh mikc
STT Tén may méc/ Thiét bi (Bg/cdil...) (t5i thiéu) (theo s6
luong)
1.3 |Ban 3 ngan cho sinh vién Cai Mt ban thiét ké 3 ngan 13
14 |May chiéu bo Cong ngh¢ LCD; D9 sang : 3.600Ansi Lumens; D phan giai 1024x768 (XGA); D6 twong phan : 20.000:1; Céng két néi: 1
HDM], Video, AUDIO, VGA, USB, Microphone, Wireless, LAN, USB; Tudi tho bong dén tbi da : 10.000 gio;
1.5 [Man chiéu, phu kién va cong Iip dit may chiéu bo - 01 Man chiéu. 1
1.6 Hé théng 4m thanh phong hoc bo 01 Ampli; 04 Loa; 01 Micro c6 day 1
1.7 B May tinh cho Sinh vién bo - Mdy tinh dé ban 50
1.8 [Bo chia mang cai - 86 cong: 60 5
- Téc d9: 10/100Mbps - tw dong chuyén ché do cap thing hoic chéo (MDI/MDI-X)
1.9 |Bo phat song khong day bd Chuyén dung trong nha 1
H3 trg: VLAN theo chuén 802.11Q, WMM, gi¢i han téc do truy cap AP cho timg ngudi ding
1.10 |Day mang LAN CAT6 mét Lai 8 ddy dan dong tinh khiét cao, c6 tiét dién ngang hinh tron. V6 cép bén thich img chay ngoai troi, c6 18i nhya chiu luc. 2000
1.11 _ |Day dién ngudn 2.5 Lucky Star mét Day dién nguén 2.5 Lucky Star 800
1.12  |Ti dung thiét bi mang va am thanh cai - C6 banh xe 1
1.13 Tu dung tai liéu, chimg tir, sb sach ké toan cai - C6 banh xe 1
1.14 |0 cim dién loai tét cai 616 cim, 2 cong téc, co cau chi bdo vé. 60
H |TRUNG TAM THi NGHIEM THU'C HANH (CAC PHONG THi NGHIEM THUC HANH THUOC KHOA KY THUAT GIAO THONG)
BM KY THUAT TAU THUY
L. THIET BI/TAI SAN DUNG CHUNG
1 MO HINH
1.1 M0 hinh tau c4 vé g6 cai MO hinh tau c4 vé g6 2.2*0.6%0.45 2
1.2 M5 hinh tau khéch vé composite cai M0 hinh tau khéch vé composite 1.5%0.5*0.2 2
1.3 M6 hinh tau hang vo thép cai M0 hinh tau hang vo thép 2.5%0.6*0.3 2
1.4 M0 hinh tau hang vo thép cai M0 hinh tau hang vé thép 2.5*0.6*0.3 2
1.5 |M6 hinh cum két cdu tau hang céi 2
2 MAY/ THIET BI
2.1 Xe nhiuin phuc vu du lich trén nuéc cai Xe nhin phuc vu du lich trén nude (SV2017-13-10) 1
2.2 |Bé dua mé hinh tau cai Bé dua mé hinh tau (18*6*0.4m)_khung I%p ghép va bat kin nudc day 0.4mm 2
23 [Ti chéng 4m Nikatei céi Ti chéng 4m Nikatei NC-80HS W538xD362xH516mm 1
2.4 May can muc laser cai Hang san xuét: Bosch — Dirc 5

Loai c6 laser: 2

Pi-bt laser: 630-650 nm, < 1 mW

Khoang hoat dong: 15 m

Khoang tir 14y thang bing;: + 3°

Ngudn cép dién: 4 x 1.5 V LR6 (AA)

Lién két gia ba chan:5/8" thread (on turning base platform)
Cép béo vé: IP 54

Khoang hoat dong v&i b nhén tin hiéu: 50 m

Sai s:+ 0,2 mm/m

Trong lugng: 0,5 kg

3 Thiét bi khic (Mdy tinh, thiét bi nghe nhin, phdn mém, ban
ghé, ..)




Pon vi tinh M{t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén m4y méc/ Thiét bi (Bo/cdi...) (t6i thidu) (theo sé
lugng)
3.1 May vi tinh & ban bd B¢ may tinh DELL VOSTRO 3670MT (J84NJ11), Intel® Core® i5-8400, 6 x 2.8GHz turbo up 4.0GHz, 6 threats, IMB 30
smart cache, 83GB DDR4-2400, cardreader, Intel® B360 chipset, 1TB, NVIDIA® GeForce GT 710 2GB, DVD-RW, Man
hinh: DELL UltraSharp U2412M. chuot,
32 |Mayin cai M4y in HP 500 c& gidy 42" 1
3.3 Mady anh céi Mady quay kts SONY DCR-DVD 755 1
34 |May anh cai Méy anh kts SONY DSC-W70 1
35 cai May In Laser Da Nang Brother MFC-L2701DWMay in laser da ning, c6 kha nang Scan, Copy, Fax 1
Maéy in + Scan In hai mt tu dong; Két ndi mang qua cong Ethernet, Wifi
Téc d6 in 30 trang/phut; D6 phén gidi: 2400 x 600 dpi
3.6 cai Thong sb ky thuat 1
-Kich thuéc: 680x610x370 mm
-CBM: 0.15
-Trong lugng: 20 kg
-Cong sut: 2800 W
-Dién ap: 110v/230v
May ép nhiét 3D -USC Format: 300x420x110mm
-Lam néng: 1300w
-Lam mat: 1300w
-Bom chén khong: 150w
-Ap chan khéng téi da: -640mmHg
-Luu lugng chan khong: 33L/min
4 DUNG CUY
4.1 T dung tai li¢u cai T trung bay m6 hinh tau (2.2*2.4*0.55) 2
4.2 |Tu dung tai liéu cai Ti hé s0 03 canh 450x1380x1830 2
II. PHONG THUC HANH PONG TAU
1 MAY/ THIET BI
1.1 May tién mini Sherline cai Mady tién mini Sherline 4410 5
1.2 M4y phay mini Sherline cai Mady phay mini Sherline 5410 5
1.3 Mdy han bdm céi May han bim LMSW 52T 5
1.4 |May nén khi cai May nén khi FUSENG D3 5
1.5 B& I3p rap van ning cai 5
1.6 May cit oxy gas tir dong xach tay cai My cét oxy gas tur dong x4ch tay IK12BEETLE 10
1.7 [Méy ct tén CNC Torchemate 3 cai (kém 4 b6 may tinh: CPU Duo E6750 2*2.66Ghz/1GB/80GB/17"LCD+ méy in Canon LBP-3000BM Déng tau) 5
1.8 |May han hd quang cai 5
1.9  [May cit thép bing d4 mai chi Makita-2003 20
1.10 - |B¢ dAu dén cat han bd Model 1420-2003 20
1.11  |Binh khi C2H2 + V6 binh Soviga 2003 céi Binh khi C2H2 + V6 binh Soviga 2003 20
1.12 [MBS hinh tau vén tai hanh khach cai 2

1.13

M hinh tau d4nh bt thuy sén

cai




STT

Tén may méc/ Thiét bi

Pomn vi tinh
(Bo/cdil...)

Mt s6 diic tinh/yéu ciu ky thuat
(i thidu)

Pinh mire
(theo sb
lugng)

May cét khic laser

cai

Théng s6 ky thut:

-Nguén cép: 100-240V AC, 50/60HZ Ngd ra: 24V 5A

-D§ chinh x4c cét: 0.005mm

Kich thuéc khu vyc cit: 410*400mm

-Céng suét ngudn: khoang 120W

-Céng sut laser: 20W

-Tiéu cu laser: 0.08x0.1mm

-Budc song laser: 455+5nm

-Phuéng phép 14y nét: cot 14y nét cb dinh + thiét bi trugt

-V6 bao vé tia laser: DPugc trang bi vé béo vé tia laser c6 thé thao roi dé bao vé mét. Ban c6 thé diéu chinh lén xuéng hoic
théo kinh ra.

-Bom: loai bom diéu khién, dién 4p 24V, luu lugng 30L/phut
-Dudmg kinh trong ciia éng: 7.5mm

1

1.15

May ciit sét

cai

Théng s6 k¥ thut:

Cong suat: 2.200 W

Dudng kinh dia: 355 mm

Tbc do khong tai: 3.800 v/p

Khé nang;

(0°):Ong tron: 127 mm
(90°):Ong chit nhat: 115x130 mm
Ong vuéng: 119x119 mm

Ong tam giac: 137x137x10 mm
(45°): Ong tron: 127 mm

Ong chit nhat: 115x103 mm

Ong vudng: 106x106 mm

Goéc tam giac: 100x100x10 mm
Kich thugc: 500 x 295 x 640 mm
Trong lugng: 18.3 kg

Day dén dién: 2.5 m

1.16

May cit sit ban

cai

Thong sb ky thuat:

- Cong suét: 3100W

- Dudmg kinh ludi cit: 355mm

- Téc 6 khong tai: 4100 vong/phiit
- Dién 4p: 220V/50Hz

- Trong lugng téng: 12 kg

DUNG CU

2.1

Cle 2 d4u vong phi 8-32 (11¢/bd)

Phi 8-32 (11¢/bg)

20

2.2

Cle 2 dAu miéng phi.

bo

Phi 8-32 (8c/bg)

20

2.3

Thuéc cip dong hd Nhat

cai

S/N:2184057-2003

20

24

Cle vong miéng

bo

Phi 8-32 (14cais/b$-2003)

20

25

Quat ding cong nghiép

cai

Xudt xir: Viét Nam

Kiéu: Ding

-Cong sut(W): 260

-Sai canh (mm): 750
-Luong gi6 (m3/h): 18120

2.6

May khoan tay

céi

BOS-Pirc-2002

2.7

Quat dimg cong nghiép

cai

Quat c6 cong sudt tir 100W — 290W

2.8

May khoan tay

cai

Bosch GSR 120-LI GEN II

20




Bon vi tinh M3t s6 dic tinh/yéu ciu ky thuat Pinh mitc
STT Tén may méc/ Thiét bi (Bg/cdil...) (t5i thiéu) (theo sb
lugng)
2.9 Bua go co khi cai Buia go Stanley 56-701; 1.1 Kg /cai 20
2.10  |Bia déu tron chi Buia dau tron Stanley 54-193; 0.91 kg/céi 20
2.11 |Bua cao su cai Bila cao su Stanley 57-528; 0.67 kg/cai 20
2.12  |Thudc ké thép khong gi cai Loai 1 m, thép khéng gi 50
2.13  |Thudc ké vudng 2 mit cai Loai 150 x 300 mm, thép khong gi 50
2.14  [Thudc cudn thép cai Thudc cudn thép loai 8 m, Stanley STHT36195 50
2.15  |Kim cit day thép cai Kim cit ddy thép 7inch Licota APT-36006BSL 50
2.16 |Kim dién cai Kim dién 5 chirc ning kiém bim cos buddy A0005 - buddy A0005 50
2.17 _ |Mit na han hd quang chuyén dung cai Loai 2 16p kinh, chét liéu Polyprolene 50
2.18  |Méy mai cim tay + méy cit céi Méy mai, may cit BOSCH GWS 6 -100 20
2.19  |Méy khoan cim tay cai May khoan dong luc Bosch GSB 13 RE (g6m b set), san xuét: Malaysia 20
220 |0 cim dién loai tét cai 615 cim, 2 cong tic, c6 cdu chi bao vé. 50
2.21 cai O Tén thiét bi: May han KOWELL MIG 250 mini 5
O Chirc nang: Han mig, han que céc chét liéu nhu: inox , sét , hop kim , nhém. [ Théng sb k¥ thuat:
May han KOWELL MIG 250 mini Dién 4p: AC 220V + 15%, 50/60Hz; Cong suét dinh mirc: 8.2 KVA
— Dudng kinh déy han: 0.8-1.0mm; Kich thudc may: 530x280x375mm
— Trong lugng may: 8 kg.
2.22 céi [ M4y mai nham 2 trong 1 Hisimen H4600 5
O Chure nang: Mai phing chi tiét bing thép
. . (] Thong s6 k¥ thut:
Méy mai nhdm 2 trong 1 Hisimen H4600 ~ Cong sudt dong co: SOW; Téc do dong co 2850RPM
— Vanh dai cha nham kich thuéc 100X914MM; Téc do ddy dai 450M / phut; Ban dai nghiéng 0-90 °; Kich thudc dia
150MM
2.23 céi Théng s6 ky thuat: 5
- Loai Diaphram: Khéng dung déu
- Sé vong quay: 1275 vong/phut
- D% 6n: <70dB(A)
- Tinh nang: Hut chan khong va thdi khi nén
- Luu lugng hit t6i da: 1.6 m3/giv
Bom chan khong - D) chan khong ti da: 25.5" Hg
- Ap suat nén tdi da: 60 psi (4,2 bar)
- Nhiét d¢ lam viéc: 5 -->40 °C
- D9 4m moi trudmg: 20 > 80%
- Trong lugng: 7.3 kg
- Cong suét: 1/8 HP - 0.09 kW
- Nguf‘)n dién: 220/240V; 50 Hz - 2.2A
3 Thiét bi khdc (Mdy tinh, thiét bj nghe nhin, phdn mém, ban
ghé, ..)
3.1 |Tu dung d6 nghé cai 1.0%0.5%1.8m 2




Don vi tinh Mot s6 diic tinh/yéu cau ky thuit Pinh mire
STT Tén may méc/ Thiét bi (Bo/cdi...) (tdi thiéu) (theo 50
luong)
3.2 |[Kinh hién vi dién tir Cai Théng s6 ky thuat : 2
-Loai kinh hién vi: Kinh hién vi k¥ thuat sé
-Camera d¢ phén giai: HD 1080
-Két ndi v6i hé diéu hanh: Windows 7 8 10/ Vista / XP / 2000, Mac OS, iOS, Android, Linux
-Céu tritc kinh hién vi: thing dimg
-D§ phan gii: 1920 x 1080P
-Nguén dién: 5V DC tir céng USB
-Ngudn sang: Dén LED tich hopx 8
-Giao dién PC: USB2.0
Két nbi WiFi: Co
-Dinh dang anh: JPEG hoic BMP
-Pham vi phong dai: 50X-1000X
-Dinh dang video: AVI
-Dung lugng pin : 900 mAh
4 bg (License) | Phin mém diéu khién cho phan tich da nang dong thoi phan tich mét vai Plug in trong thoi gian thuc 20
Phén mém do va phan tich dao dong - Phén tich FFT, Real-Time; Module phdn mém chudn doan va phan tich FFT ; Module phén tich b4t d3 1/n trong thdi gian
thuc (1/n octave analysis in Real-Time)
IIL. PHONG THi NGHIEM CO KHi TAU CA
1 MAY/ THIET BI
1.1 May do d9 mai mon Talber Braser 5311 cai May do d6 mai mon Talber Braser 5311 1
12 [Mdy cit plasma Hypertherm cai May cét plasma Hypertherm 1
1.3 |Méy do chiéu day bing siéu &m DM4DL céi May do chiéu day bing siéu &m DM4DL 1
1.4 [Méy do d6 bén va dap (kiéu con lic) cho vat lidu thép IT-406M cai May do d6 bén va dap (kiéu con I4c) cho vat liéu thép IT-406M keém thiét bi lam lanh mau dé chuan bi cho may do do bén 1
va dép MDF-137, 04 by may tinh: CPU Duo E6750 2*2.66Ghz/1GB/80GB/17"LCD, 01 may in Canon LBP 3300
1.5 [He théng do v phan tich rung dong va do én b6 Hg théng do va phan tich rung dng va d6 dn NI cDAQ 9178 kém 03 b may tinh: CPU Duo E6750 1
2*2.66Ghz/1GB/80GB/17"LCD, 01 may in Canon LBP -3300, 01 méy tinh xach tay IBM Lenovo CPU Core 2 Duo P8600
2.4Ghz/2GB/15.4"(BM Déng tau)
1.6 |Thiét bi kiém tra co ly van ning bd TTTHW2-600 1
1.7 [Thiét bi do chiéu day kim loai MG2-XT (BM Déng tau) Thiét bi do chiéu day kim loai MG2-XT
1.8 |Luc ké dién tir FGV-1000HX Luc ké dién tir FGV-1000HX
2 Thiét bi khic (Mdy tinh, thiét bi nghe nhin, phan mém, ban
ghé, ...)
2.1 |Bansinh vién 2 chd céi HS-0150-NL (2006) 20
2.2 Tu st dung dung cu cai Tu st dung dung cy-1.8*1.2 (2002) 1
2.3 |Bang viét cai 1.2%2.4-2006 2
2.4 |Ghé SV céi Hoa phat 40




Don vi tinh Mt s6 dic tinh/yéu ciu ky thuat Pinh mifc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo s0
luong)
2.5  |Thuéc nivo can bing dién tir céi Théng s6 k¥ thuat: 10
-b¢ phan giai: 0.1 °
-D¢ chinh x4c: 0.2 °
-Dai: 4 x 90 ° (0 ~ 360 °)
-Bing va mm / m d déc khi chuyén déi Dong
-lam viéc: <100pA
-Nhiét d¢ lam viéc: 5~50°C
-D6 4m lam viéc: <85% RH
-Ngudn: 2 x 1.5V Pin AAA
-Tuéi the pin: Khoang 1000 gid
-Kich thuédc: 440 x 60 x 30mm
-Trong lugng : 321.2g hodc 0.32kg (khong bao gdm pin)
-Kich thuéc: 41.5x 5x2 CM (L x W x H)
PON VI: BQ MON KY THUAT O TO
L. THIET BUTAI SAN DUNG CHUNG
1 M4y/Thiét bi
1.1 Mady in cai LBP- Canon 6000 1
12 |May quét céi HP 5001-2001 1
2 Thiét bi khic (Mdy tinh, thiét bi nghe nhin, phan mém, ban
ghé, ..)
2.1 Binh thily ndu nudc cai Home Max 2007 1
22 O cimgbo tui ci Cbdng ndi USB 2002 1
23 |Quattrin céi 2
2.4 Ban vi tinh cai SD15 1
2.5  |Bo ban ghé hop bd 10 ghé 10
2.6 |Tihdsolia céi t bing kinh lda 2
2.7 bang mica cai 1
II. PHONG THUC HANH PIEN - BIEN TU O TO
1 MO HINH
1.1 M6 hinh dong co PX da chirc niing cai Lp rap tai VN 1
1.2 |Mb hinh hé théng phun xing dién tir da diém 3S-GE cai Lép rap tai VN 5
2 MAY/ THIET BI
21 B luu di¢n UPS bd 1
2.2 Ddng hd do dién van ning Sunua cai Model:Sunwa Y X-960 TR 1
2.3 Ampe kém Kyoitsu cai Model:2017, No:1378609 1
2.4 Von ké BEW cai Model:BP-80,500V 1
2.5 Ampe ké xoay chiéu BEW cai Model:BP-80,50A 1
2.6 May vi tinh FPT ELEAD céi P/4 2,8GHZ/40GB/ 256MBR 5
2.7  |TB day hoc hé théng phun xang dién tir céi M3 hinh ,phan mém hiéu KFZ-2001D 5
2.8 TB day hoc hé théng danh ltra cai M0 hinh, phén mém hiéu KFZ-2002D 5
2.9 |TB day hoc hé théng tin hiéu chiéu sang cai M hinh, phan mém hiéu KFZ-2003D 5
2.10 |TB day hoc hé théng phanh chdng bo cimg céi Mo hinh, phan mém hiéu KFZ-2004D 5
2.11 TB day hoc tong thanh dong co xangTOYOTA ,TCCS3SFE cai M6 hinh, phan mém hiéu KFZ-2005D -3SFE 5
2.12  |Kit do kiém céc cam bién co ban céi Thiét bi giao dién dugc véi MT hiéu KFZ-2006D 20




: Don vi tinh Mt sb dic tinh/yéu cAu ky thuat Pinh mitc
STT Tén mdy méc/ Thiét bi (Bé/cdil...) (tdi thidu) (theo s6
luong)
2.13  |Pong co DC servo cai Théng s6 ky thuat: 20
bién 4p sir dung: 12VDC.
Dong tiéu thu: 3A
Stalling current: 7A (dong khi dong co bi ket hodc qua tai dimg im).
Encoder quang 500CPR (Count Per Round), 2 kénh A-B.
Dién 4p cép cho Encoder: 5VDC, tin hiéu xuét ra 2 kénh TTL 0/5VDC
Hop s6 kim loai giam téc hanh tinh Planetary.
Ti s6 giam téc 1:14 hoic 1: 27 (tuy chon)
Moment luc kéo:
6.2Kg.cm (1:14 gear ratio) - 280rpm
12.2Kg.cm (1:27 gear ratio) - 145rpm
2.14 |Pong co budc cai Théng sb k¥ thuat: 20
Sir dung dén dong truc tay lai ti dong.
- 8Nm, DC 24V
- Mach céng sudt dong co
- Ngubdn tb ong DC 24V, 10A
2.15 |Cam bién nhiét do céi Thong s6 k¥ thuat: 20
Xuét xtr; Trung Quédc
Dién 4p: 5V~80V
Pham vi nhiét d¢ d6 C: -500C ~ 1250C, do nhiét d¢ i thiéu 0,10C, d6 chinh xac 10C
Loai cam bién: Diu do kim loai chéng nuéc NTC Im
Chét liéu vo: ABS
3 |Thiét bi khic (Mdy tinh, thiét bi nghe nhin, phdn mém, ban
ghé, ...)
3.1  |Ghé sit xép ném cai 2
32 Ban vi tinh cai 1
33 |Tusat cai 1*1,9m 2
34  |Acquy cai Rocket 12v/100 Ah (Han qudc) 2019 5
IIl. PHONG THUC TAP CAU TAO O TO
1 MO HINH
1.1 M hinh hé théng 14i trg luc thily Iuc cai Lip rap tai VN 5
1.2 |MB0 hinh tng thé hé dong luc céi Lép rap tai VN 5
1.3 [MB0 hinh hé thong phanh cai Lip rép tai VN 5
14 M3 hinh déanh lira khéi dong bd 5
1.5  |Mo hinh 6 t6 2 chd ngdi cai (phuc vu dao tao ca quang bs tuyén sinh nganh KTOT) 5
1.6 |Md hinh hé thong diéu hoa khong khi trén 6 td phuc vu dao tao cai (TR2017-13-08) 5
2 MAY/ THIET BI
2.1 |Xe Fiat (Sir dung 1996) cai Mau x4m,bién sb 79C-0135 1
22 Xe 6t6 Nissan(TT Tau c4) SD 1980 cai BS 79C-0332 1
2.3 Xe 6t6 PEUGOET-504(BM Dluc) cai Mo hinh 1
2.4  |[May sac binh TC cai Model TC-50A 2
2.5 |Xe 6 t6 Huyndai (79¢-0221) SD1994 cai 12 chd ngdi 1
2.6 Xe 6 t6 Toyota Hiacecommuter 79C - 0484 cai 12 chd ngdi 1
2.7  |Thiét bj kiém dinh phanh 6 to bd Brake Tester Model MB6000 1
2.8 TB kiém dinh khi thai dong co diesel b Model MSA PC S

A
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Pon vi tinh Mot sb ddc tinh/yéu ciu ky thuat Pinh mirc
STT Tén mdy méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo sb
luong)
2.9 TB kiém dinh khi thai dong co xang bd Model IPEX-D 5
2.10  |Céau nang hai tru cai Konia K-4000A ( Dong co dién 3 pha c6 cong suit 2.2kW) 2
2.11  |May chin doan G-scan2 cai - CPU 16i tam- ARM11@ 400MHz; ARM9 @ 266MHz/ Nand Flash 128Mb va SDRAM 256MB/Thé nhé SD 16GB/ Hé 5
diéu hanh WinCE 6.0/Man hinh 7” TFT LCD (1024 X 600 pixel)
2.12  |Thiét bi do gbc danh lira va s6 vong quay dong co cai Kingtool KA-5199 5
2.13  |Déng co va bd linh kién Toyota bo (thwc hanh van hanh va chan doén) gém: Hé théng phun xing dién tir da diém, Hé théng diéu khién phan phéi khi thong 5
minh VVTi, Hé théng
2.14  |Déng co va bg linh kién Toyota Yaris bd (thyc hanh van hanh va chan doén) gbm: Hé thong phun xang dién tir da diém, Hé thng diéu khién phan phéi khi thong 5
~ minh VVTi, Hé thdng khéi dong va nap dién ic quy, He théng d4nh lira truc tiép (4 bobin 4 may), Hop sé + tay,
2.15 |Déng co va b linh kién Toyota Altisl bo (thwe hanh van hanh va chén dodn) gdm: Hé théng phun xang dién tir da diém, Hé théng diéu khién phan phi khi thong 5
minh VVTi, Hg thong khoi dong va nap dién 4c quy, He théng danh lira truc tiép (4 bobin 4 may), Hop sé + tay,
2.16 |Dong co va bd linh kign Toyota Altils bd (thuc hanh van hanh va chan doén) gém: Hé théng phun xang dién tir da diém, Hé théng diéu khién phan phi khi thong 5
‘ minh VVTi, Hé thdng khai dong va nap dién 4c quy, He théng dénh lira truc tiép (4 bobin 4 may), Hop s6 + tay,
2.17  |Thiét bi thuc hanh téng thanh xe dién cai Théng s6 ky thuat: 1
Xe dién chd khach
Thuong hiéu: Lvtong — Trung Quéc
Théng s6 ky thuat:
Loai 06 chd
- Banh xe 8 inch 18x8.5-8;
- Cong sudt dong co: 48V 4KW AC;
- Ac quy khé Lvtong 8vol * 06 céi;
- Hop diéu khién Toyota 48M350A—350A;
- Sac roi 48V/ 25A,;
- Kich thudce xe: 3950*1200%1800mm:;
- Pham vi van chuyén: 70-90 km;
- Thai gian sac: 6-8 gid;
- Téc do tdi da: 25 km/h
- Kha nang leo déc: 20%
3 Thiét bi khic (Mdy tinh, thiét bi nghe nhin, phdn mém, ban
ghé, ..)
3.1 |Gi4kich oto cai Xudng CK g/cong 8
3.2 M0 to dién(mo hinh) cai Céc loai 30
3.3 Xe ddy dung cu sira chita 3 ngin cai FOR-000-013 (Pai Loan) 2019 2
34  |Cam bién tiém can cai Théng sé k¥ thuat: 20
Xuét xir: Trung Quéc
Loai hinh tru 3 day.
Dién thé cung cdp: 12-24VDC. - Ngd ra: NPN, NO.
Khoéng cé4ch phat hién: 4mm.
Cai tién chéng nhiu boi IC duoc thiét ké riéng biét.
C6 mach bao vé ndi ngugc curc ngudn (DC)
C6 LED hién thi trang thai hoat dong
4 [DUNG CyY ‘
4.1  |Thuéc ciip ddng hd céi 0-200 Mituyoto 20
42  |Bo tuyp luc gi4c (10 chi tiét) bo Tir 10 -32mm 20
43  |Kém cit cai 10




Don vi tinh M@t s6 dic tinh/yéu cau ky thuat Pinh mifc
STT Tén may méc/ Thiét bi (Bé/cdi/...) (t6i thiéu) (theo s6
luong)
44 |Kém dién céi 10
4.5  |[Kich thity Iuc cai 10 tén 5
4.6  |Encoder céi Théng s6 ky thuat: 20
Xuat xir: Trung Quéc
Encoder twong d5i E6B2-CWZ6C 1000P/R 2M
DPuong kinh truc: 6mm
Dudng kinh than: 40mm
bién 4p hoat dong: 5...24VDC
D phén gidi: 1000 xung/vong
Pha ddura: A,BvaZ
Loai ngd ra: NPN cuc thu hé
Tén s6 dap img;: 100 KHz.
47  |Nguén cip DC céi Théng s6 k¥ thuat: 20
Dién ap ra: 24VDC
Cong sudt: 250W
Dong t6i da: 10A
IV. PHONG THU'C TAP PONG CO, PONG SON O TO
1 MO HINH
1.1 [Mb hinh dng co Kia bd 14p rap tai VN 1
2 MAY/ THIET BI
2.1 Thiét bi viin bu 16ng cai dung khi nén Kawasaki KPT-12W 2
22 Méy kiém tra 4p suat dong co xing 34300 TOOL AID/ USA b 34300 TOOL AID/ USA (REVEX) 2
(REVEX)
2.3 |B0 kiém tra 4p suat phun nhién liéu ctia dong co phun xing bd 38000 TOOL-AID/ USA (REVEX) 2
dién tir
2.4 |May han rit ton da nang cai FY-9000A 2
2.5 May nén khi cai Puma SHP PK50160 2
2.6 B¢ han nhiét bd g0m Mo han va 05 bép han (Yamato), M cit va 03 bép cit ma s6 451 (Yamato), Dong hd Oxy + van ngin lira chay ngugc 5
(Yamato), Ddng hd C2H2 + van ngén chéy ngugc (Yamato), Binh Oxy 40L, Binh Gas C2H2 hoic LPG, xe ddy. ddy din
khi
2.7 Gia thao lip dong co Torin T26801 cai 5
2.8 |Pong co chét cai Con day di bd phan dé phyc vu sinh vién thuc tap théo Iip, tim hidu, do kidm thuoc cac dong xe: Vios, honda, Hyundai, 5
ford, Mitsubishi thudc cac doi xe tir 2014 tro vé day
2.9 |Gia thao lip dong co Torin T26801 cai 5
2.10  |May han MIG-350 (J1601) cai Thurong hiéu Jasic ;Dién 4p vao (V) : 3 pha AC 380V * 15%/50/60; Dong vao dinh mirc (A): 21; D9 day han (mm) 5
0.8/1. 0/1 2mm; Kich thuge: 570 x 285 x 470mm; Phu kién kém theo: Sting han 36KD-3M + Kep mat 3M + Déng hd CO2
+ Piu cép day 5M cap 35,
2.11  |Binh khi CO2 cai phuc vu cho may han Mig 2
2.12  [May danh bass 6 t6 Makita 9237C cai Thucmg hiéu Nhat Ban; Kiéu may: May cha nham danh béng tron; Toc do khong tai: 0 - 3200 vong/phit; Cong 5
sudt:1.200W; Phu kién: Dia dé dan 16ng ciru, Long ciru dan 180mm, Tay cdm chit D
2.13 May mai tay Makita 9556HN cai Kha nang mai téi da; D4 mai : 100mm; Thuong hiéu Nhat Ban; P4 cit: 100mm 10
Luong dién tiéu thu khi may; hoat dong lién tuc: 840W
Téc do khong tai: 11.000 vong/ phu
3 Thiét bi khdc (Mdy tinh, thiét bi nghe nhin, phdn mém, ban
ghé, ..)
3.1 Xe diy dung cu sira chita 3 ngan cai FOR-000-013 (Pai Loan) 2019 5




Don vi tinh Mt s6 dic tinh/yéu ciu ky thuat Pinh mitc
STT Tén may méc/ Thiét bi (Bo/cdi...) (t6i thidu) (theo s6
luong)
3.2 Jetson Xavier NX Developer Kit b Théng s6 ky thuit: 1
- GPU: NVIDIA Volta architecture with 384 NVIDIA CUDA® cores and 48 Tensor cores
- CPU: 6-core NVIDIA Carmel ARM®v8.2 64-bit CPU 6 MB L2 + 4 MB L3
- B6 nhé: 8 GB 128-bit LPDDR4x @ 51.2GB/s
- Camera: 2x MIPI CSI-2 DPHY lanes
USB: 4x USB 3.1, USB 2.0 Micro-B
- Két néi mang: Gigabit Ethernet, M.2 Key E (WiFi/BT included), M.2 Key M (NVMe)
- Man hinh 7inch cam tmg dién dung HDMI LCD (H) (with case)
4 DUNG CU
4.1  |Céan xiét luc cai Kingtony34462-4DG (DPai Loan) 2019 10
42  |Kich c sdu chi 2 thn Asaki AK-0017 (Nhat) 2019 10
43 |B6 vade tay bd Bua, de tay, thiét bi lam ddng son 6 t6 (VN)_2019 20
4.4 B§ voi phun son bd W102 134G (Nhat) 2019 5
4.5  |Testboard size 16n céi Théng s6 ky thuat: 20
+ Chét ligu: Nhyra, méi tiép xiic bing déng ma.
+ Kich thuée: 165x55x10mm
+84 diém trén board test: 830 diém
+ Khéi lugng: 80g
PON VI: B) MON PONG LUC
I. THIET Bl DUNG CHUNG
1 TAI LIEU
1.1 Dong co ddt trong cudn Bai giang 5
12 |Thiét bi tau thiy cubn Bai giang 5
1.3 |Thiét bi thuy khi cudn TLTK 5
1.4 Vén hanh va sira chita TBNL tau thiy cudn TLTK 5
15 Stra chira thiét bi nang lugng tau thiy cudn Bai giang 5
2 |[MOHINH
2.1 Dong co diesel thuy 8,5/11- 24HP/2200Rpm 5
8,5/11- 24HP/220Rpm, Nga cai
22 Dong co BT 75. 75HP/2200 Rpm, Nga cai DT 75. 75HP/2200 Rpm 5
2.3 Phanh thuy luc 600kW GFR céi 600KW GFR 5
24 Pong Yanmar — 3SMGE cai 3SMGE 5
45HP/2200Rpm, Nhat 45HP/2200Rpm
2.5 Bong co xang 6GX — hon da, 150cc — Nhat cai 6GX — hon da, 150cc — Nhét 5
2.6  |Dong co xang 6GX — hon da, 150cc — Nhat (cét bd) cai 6GX — hon da, 150cc — Nhat (cit bd) 5
2.7  |Pong co Graymarine — My cai Graymarine — My 5
2.8 DPong co diesel D12. 12HP/1450Rpm- VN cai DI12. 12HP/1450Rpm- VN 5
2.9 Dong co Diesel may chinh Normo Diesel cai 7292 PYP -9 - 1500cv, 825v/f 5
3 MAY/ THIET BI
3.1 Thiét bi dén hoat nghiém do goc danh lira sém, (Hiéu Snapon cai MT 2261, Serial No: 0219A1971) 5

—M§,Model No: MT 2261, Serial No: 0219A1971)




Don vi tinh Mt s6 diic tinh/yéu ciu ky thuét Dinh mitc
STT Tén miy méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo sO
lugng)
32 M4y do toc do vong quay. Digital cai . Digital 5
3.3 May do cong suit va phu kién cai Land sea dai do 10-800 HP 5
3.4 |Thiét bi quay dong co cai 20
3.5 May phét dién simen cai 10
3.6 Thiét bi do momen xo#n hé truc chan vit tau thiy (kém 03 bd bo 20
méy tinh : CPU Duo E6750 2*2.66Ghz/1GB/80GB/17"LCD,
3.7 My do va phan tich khi xa 350XL bd 350XL 5
3.8 M4y khoan ban Hong Ky KT14 cai Héng Ky KT14
3.9 May ra xu pép Beta 1455SVP (thé bing Zata) cai Beta 1455SVP B
3.10  |May han 2 chirc nang Han TIG, han Hd quang JASIC TIG cai JASIC TIG 2004, ra 180A, vao 220VAC 6
200A, ra 180A, vao 220VAC
3.11  |May ép thiy luc 20T c6 ddng hd MQSY-20T cai MQSY-20T 5
4 DAY CHUYEN/ HE THONG
4.1 Hé théng 6ng xa ) Lip c6 dinh cho cac dong co 1
4.2  |Heé thong nhién liéu bo VN 1
43 Hé thong lai tr dong ( may 14i Na uy, may lai Dan mach) céi DGKA 757 1
4.4 |Hé théng khi nén gdm May nén khi Fusheng , Day d&n khi bo Fusheng VA51(0.5 HP 5
ozone, Sting xi kho (xit hoi) BG128
4.5 Bé thir mé t0, xe may (Tho TR2012-13-15) bd TR2012-13-15 1
5 DUNG CU
51 Kém bam (M3) céi 20
5.2 |Kém cong luc (loai trung, Nhat) cai 20
5.3 Kém liy “phe” trong & ngoai (Nhat) cai 20
5.4 Kich thuy luc (20T4n, Nhat) cai 20T4n, Nhit 5
5.5 Cle vong cai 10-30mm 20
5.6 Can 14 20 14 (0,005-1) Mituyoto cai (0,005-1) Mituyoto 20
5.7 |Péng hd so cai 0-0,8mm 20
5.8  |Pdnghd so dién tir chi 0-12 20
5.9 M6 léch 12 cai 20
5.10  |M3 léch ring 12 céi 20
5.11 |Paling cai 500kg 20
5.12  |Thudc cdp dién tir cai 0-200 10
5.13  |Thuéc cip dong hd Mituyoto cai 0-300 20
5.14 |CIé chup cai 20
5.15  |Paling 0,5 tén céi 0,5 tin 10
5.16 |Paling 3 tin cai 3 thn 5
5.17 |Paling kéo cai 5
5.18  |Ban ngudi, ban dung cu co khi Genius WS-759 cai Genius WS-759 5
5.19  |Bd co & can luc KTC- GEK085-R4 bd KTC- GEK085-R4 20
5.20  |Thudc cip co khi Mitutoyo 530-501 (0.1mm) cai Mitutoyo 530-501 (0.1mm) 20
6 THIET BI KHAC
6.1 B lam mat bd Giin véi dong co diesel thity 75HP/2200 Rpm,Nhat 5
6.2 Tap 16 dién chinh cai 5
6.3 B nin dong (may sac binh) (dung cho toi thuy lyuc) bd Phuc vu cho may toi 5
6.4 Bom hit kho( bom balat Gohua) cai 25m3/h 5
6.5 Méy nap gi6 khoi dong méy chinh ( may nén gi6 doc lap) cai 30m3/h HV1- 85120 5
6.6  |Midy loc ly tim dau nhon (Alta Laval cai 5
6.7  |May loc ly tim dau dbt (Alta Laval cai 5

NRLAS



Don vi tinh M{t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdi/...) (t6i thiéu) (theo s6
luong)

6.8 Bom ctru héa cai 35m3/h 5

6.9 Bom rira boong cong nghé (bom nudc cong nghé) cai 35m3/h 5
6.10 |May hoi (may nap gid) serbatoi cai 5
6.11 Bom binh ting tap nudc min cai 35m3/h 5
6.12  |Bom binh téing tap nudc ngot céi 5m3/h 5
6.13  |Bom nudc thai cai 3m3/h 5
6.14  |Bom cap ndi chung cit cai 30m3/h 5
6.15 |Bom chuyén dau dét cai 19m3/h 5
6.16  |May bom nuéc, dau Toshiba cai 3pha - 1,5KW -380V o]
6.17  |Quat thong hoi budng may cai 10
6.18 |Bom nudc min EBARA cai 2,2 kW - 380V 5
6.19 |Bom cao ap cum may dén cai 10
6.20 Tang 4p méay dén cai 10 -
6.21 [Nip quy lat cai 10
6.22  |Piston céc loai cai 10
6.23  |Piston thanh truyén cai 20
6.24  |Rudt binh sinh han cai 10
6.25 |So mi xilanh cai 10
6.26  |Supap cac loai cai 20
6.27  |Thanh truyén céi 10
6.28 Truc cam cai 10
6.29 Truc khuyu cai 10
6.30 | Voi phun cai 10
6.31 |Xilanh bom cao ap cai 10
6.32  |piston may chinh cai 10
6.33  |Xéc mang may chinh cai 10
6.34  |Supap may chinh cai 10
6.35  |Nip quy lat may phu céi 10
6.36 Bac bién may phu cai 10
6.37  |Supap may phu (huat ) cai 10
6.38  |Supap may phu (x&) cai 10
6.39  |Céanh bom nudc min cai Cao su 10
6.40 |Ban mép da Granite Mitutoyo 517-111C cai Granite Mitutoyo 517-111C 4
6.41 |May anh sony DSC-W180 cai sony DSC-W180
6.42  |Mady in cannon LBP 2010-2007 cai cannon LBP 2010-2007 1
6.43  |Accu N200 (12V, 200Ah) céi N200 (12V, 200Ah) 1
6.44  |AccuN200 (12V, 200Ah) cai N200 (12V, 200Ah) 10

IL. PHONG THI NGHIEM PONG CO POT TRONG
1 MAY/ THIET BI
1.1 Dong co diesel thily 75HP/2200 Rpm, Nhat céi 75HP/2200 Rpm 5
1.2 cai 180HP/2200 Rpm 5
Déng co diesel thity 180HP/2200 Rpm, Nhit (bi hong can sira chira)
1.3 Dong co WD-68C-6 N0:50602018146(Khéng hép sb, bom, cai WD615 5

phu kién di kém) - Qua tiing 2006

(Thiéu phu kién di kém)




Don vi tinh M0t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t5i thidu) (theo sb
lugng)
III. PHONG THU'C HANH MAY KHAI THAC& THIET BI MAT BOONG
1 MAY/ THIET BI
1.1 Mdy thu day céu. cai Luyc kéo 80-120Kg, van téc kéo 5-7m/s 1
1.2 |Toidién céi 1
1.3 |May toi thiry hec bo Cén phuc hdi 1
1.4 | May quin giy théo cai 3pha. 7.5kW 1
1.5  |May tha day cau céi 3pha. 2.2kW 1
1.6 |May quén tang cau cai 1
1.7 |Cum tdi thu ludi viy. cai Lurc kéo 1 tin 1
1.8  |Cum tdi thu ludi ré. cai Luc kéo 500kg 1
1.9 B6 nin dong sac binh (dung cho toi thuy luc) cai Dung cho toi thiy luc 1
PON VI: BO MON PONG LUC - KHOA KY THUAT GIAO THONG
NGANH PAO TAO: Ky thuit co khi dong lre, Ky thuit tau thiy
I. THIET BI DUNG CHUNG
1 MAY/THIET BI
1.1 |May can chinh déng tim bang tia laser Easylaser cai E540 (10m, 0.001 mm, wireless) 1
1.2 |May can chinh day dai, puly cai 1
1.3 |Khbi chudn chir V cai 2
1.4 |Chém cin dém inox siéu méng ding can chinh khuén, 15p may cai Céc ¢ chidu day: 0.003 - 0.5 mm 10
1.5 Paling xich kéo tay cai 3 tan 2 mét 2
2 MO HINH
21 MG hinh thyc hanh khi nén - Dién khi nén co ban mo hinh 5
22 May uén éng ‘ cai 2
K |VIEN KHOA HQC VA CONG NGHE KHAI THAC THUY SAN
1 TAI LIEU
1.1 |ISO 2307 b Ban méi nhét 1
1.2 ISO 1140 bd Bén méi nhat 1
13 |[ISO 1141 b Ban méi nhat 1
14 |ISO 1181 bo Ban méi nhit 1
1.5  [ISO 1346 bo Ban méi nhat 1
1.6 ISO 1805 bo Ban m6i nhit 1
1.7 ISO 1806 bd Béin m&i nhit 1
18  [HaidoGidy; i bo -Xuét ban gin (méi) nhét 50
Tai liéu huéng dan vé Ky hiéu va Catalogue Hai do. - Sir dung Hé toa do Quéc gia VN-2000
1.9 Bang thity triéu cudn Tép II (tinh toan cho ving bién tir TTHL[é trd vao) 5
1a nién lich nén phai mua hang nam (cudi ndm trudc mua lich cho nam sau)
2 MAY/THIET BI
2.1  |Thiét bi do hyc dirt sgi ludi ci San xuit tir 2018, c6 két ndi véi may tinh. Thang do Ién dén 500 kgf 5
22 Maéy do dong chay cai Do dong chéy ciia nudc tai cacs ving bién, song,. .. 2
23 |Maéy do 4nh sang (Lux ké) trén by cai Do cudng d¢ anh sang trén ba. Dung cho nganh Khai théc thiy san, nghé khai thac bing 4nh sang 2




Pon vi tinh

Mt sb diic tinh/yéu ciu ky thuét

Pinh mire

thily sén

STT Tén may méc/ Thiét bi (Bé/cdil...) (tdi thiéu) (theo s6
lugng)
24 May do 4nh sang (Lux ké) du6i nudc cai Do cudng do 4nh sang dudi nude. Dung cho nganh Khai thac thily sin, nghé khai thac bing 4nh sang 2
2.5  |May do téc d¢ gi6 cai Do tdc 9 gi6 trén bién. Ding cho nganh Khai thac thily san 2
2.6 May do d6 sdu dudi nude cai Do d¢ sau nudc & cac ving bién, hd, sdng,..., Dung cho nganh Khai théc thity san, Quéan 1y thiy san 2
2.7 May do nhiét d6 nudc cai Do nhiét d6 nudc § cac ving bién. Ding cho nganh Khai thac thity san, Quan Iy thity san 2
2.8 Mady do khoang cach Laser cai Do khoang cach ¢ trén bién hodc & nhimg noi khong dung dugc thude day thong thuong. Diing cho nganh Khai théc thiy 2
san
2.9  |Méy do pH céi Do pH & bién hogc ddm ph4. Ding cho nganh Khai thac thity san, quan ly thiy san 2
"2.10 |Méy do ndng do mudi céi Do nng dd mubi & bién hojc dm pha. Dung cho nganh Khai thac thity san, quan ly thiy san 2
2.11  |VMS - My dinh vi vé tinh giam sét tau ca (khoang 25tr) cai 2
2.12  |Nhiét ké dién tir do bén trong than nhiét ca (cho cac loai c4 Ién cai 2
nhu cé ngir, dé do nhiét do tAm c4)
2.13  |GPS cam tay cai Cai 2
2.14  |Thiét bi, dung cu hd trg ciru nan khan cp trén tau ca (dén cai 2
Laser, phao sang, coi higu, dén hiéu)
2.15  |Thiét bi do chét Iugng méi trudng nude cai pH, %o, DO, NH3, d% trong 2
2.16 |Laban tir bo Hang Saracom (Han Quéc); diy du thiét bi khir di kém 20
2.17  |May hat bui khé va uét cai Loai méay cong nghiép, than may dimg, cong sut >3000W 1
3 DAY CHUYEN/ HE THONG
3.1 Phan mém thiét ké ludi vay bd Thiét ké duge mé hinh Iudi vay khi thay déi cac yéu t du vao (dong chay, ....) 1
3.2 |Phin mém thiét ké ludi kéo bo Thiét k:é ludi kéo va md phong ludi thiét ké dua vao céc dir liéu ddu vao cho truée (Thong sb tau, ngw truomg, dbi thuong 1
danh bit, hai duong,...)
4 DUNG CU
4.1  |Thiét bi do luc dut chi luéi. .. cai Do dugc Iuc dirt cho cac loai day c6 dot bén téi 10.000 kef 2
42 Mdy mai tay + phu kién (Makita or Bosch) bo Thuc hanh cong tic bao dutng vé tau, son tau 20
4.3 May bom hoi phuc vu son tau 3HP cai Thuc hanh cong tic bao dudng vo tau, son tau 20
4.4 Miit na phun son c6 loc cai Thuc hanh cong tac bao dudng vo tau, son tau 20
4.5 Ddy dai an toan loai deo thit lung cai Thuc hanh cong tac bao dudng vo tau, son tau 20
4.6  |Nén + tim kinh che mit (dung trong nganh mai) cai Thuc hanh cong tic bao dudng vo tau, son tau 20
4.7 Phao tron ciru sinh ¢6 dén bd Trang bi cong tac clru sinh 2
4.8 Quin 4o giir nhiét bd Trang bi cong tac ciru sinh 2
49 Phao tiéu dinh vi tai nan bd Trang bi cong tac ciru sinh 2
4.10  |Céng ciru sinh bd Trang bi cong tac ciru sinh 2
4.11 |Phéo du cai Trang bi cong tic cilru sinh 5
4.12  |Phdo khoi céi Trang bi cong tac ciru sinh 5
4,13 |Tin hiéu dudc céi Trang bi cong tac ciru sinh 5
4.14  [Binh chira chay CO2 cai Trang bi cong tac ciru hoa 5
4.15  |Binh bt BC cai Trang bi cong tac ciru hoa 5
4.16  [Riu ciru hoa cai Trang bi cong tac ciru hoa 5
4.17 |Gang tay chéng néng cai Trang bi céng tac ciru hoa 5
4.18  |Céc loai thudc song song bang Mica cai B dung cu tc nghiép hai dd, phuc vu thyc hanh héi db cho cac nganh Khai thac thity san, Khoa hoc hang hai, quan Iy 20
thity sén
4.19  [Thudc ké nhya dai (60 - 80 cm) cai B0 dung cu téc nghiép hai dd, phuc vu thue hanh hai dd cho cac nganh Khai thac thiy sén, Khoa hoc hang hai, quéan ly 20
thily sén
420  |Compass chuyén dung do hai ddu nhon bing dong cai B dung cu tc nghiép hai dd, phuc vu thyc hanh hai dd cho cac nganh Khai thac thiy san, Khoa hoc hang hai, quan 1y 20
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421 Compass v& cai B0 dung cu téc nghiép hai dd, phuc vu thuc hanh hai dé cho cac nganh Khai thac thiy san, Khoa hoc hang hai, quén ly 20
thily san
422 |Eke hang hai 360 d bing nhua cai B0 dung cu téc nghiép hai d5, phuc vu thuc hanh hai dd cho céc nganh Khai thac thiy san, Khoa hoc hang hai, quén ly 20
thity sén
5 THIET BI KHAC
5.1 B tao tin hi¢u md phong do c4 Furuno EG-1200 bo Furuno EG-1200 1
52 B¢ tao tin hi¢u m6 phong radar Furuno EG 3000 bd Furuno EG 3000 1
5.3 B{ trdnh va (dung cho radar 1832) bo diing cho radar 1832 2
5.4 |Hé thong tru anten radar b6 1
55 May dinh vi dinh hudmg Furuno SC 602 bd Furuno SC 602 1
5.6 May dinh vi do sau do ca Furuno GPS GP 1650DF bo Furuno GPS GP 1650DF 2
5.7 |Mady dinh vi do sau do ¢4 IMC V1100P bo JMC V1100P 1
5.8  |May dinh vi hai d6 JMC NP 1060L bd JMC NP 1060L 2
5.9  |May dinh vi JIMC V 606P MKII bd JMC V 606P MKII 1
5.10 |May dinh vi vé tinh Furuno GPS GP 37 bd Furuno GPS GP 37 1
5.11 |May dinh vi vé tinh Koden GPS KGP-913 bo Koden GPS KGP-913 1
5.12  [Méay do sdu do ca FCV 581L bo FCV 581L 1
5.13  [Mdy do sdu do c4 Furuno FCV 668 No: 8015-8978 bo Furuno FCV 668 No: 8015-8978 1
5.14  |Méy do sau do ca Furuno FCV-667 bo Furuno FCV-667 1
5.15 |May do sdu do c4 N-620 bod N-620 1
5.16 |May do sdu Furuno JMC 226 bd Furuno JMC 226 1
5.17 |May thu phat v tuyén dién ICOMIC 718 bd ICOMIC 718 2
5.18  |MBO hinh dia tim sao di dong ' bd Thiét ké theo dir 4n 1
5.19  |MBO hinh tau nhin trong dém bd Thiét k& theo dy 4n 1
5.20  |Radar hang hai Furuno 1832 bd Furuno 1832 2
5.21 Radar hanh hai Furuno 1942 Mark bd Furuno 1942 Mark 1
522  |Béng diéu khién & ddng hd hién thi budng I4i_Polaris bd g6m Panel diéu khién may, Tay chuong budng 14i, Didu khién may doi, Déng hd Chi thi RPM, Déng ho Chi thi PITCH, 1
Bing chung, Panel trg 14i... (Hé thong phan cimg chuyén dung huin luyén thuyén vién)
523  |Bang va thiét bi l4i trén budng 14i_Polaris bd gom Panel diéu khién may, Tay chuéng budng 14i, Didu khién méy doi, Déng hd Chi thi RPM, Déng ho Chi thi PITCH, 1
Bing chung, Panel trg I4i... (H¢ théng phan cimg chuyén dung huén luyén thuyén vién)
524 |Bo CPU bd HP Z420 Desktop (CPU: Xeon E5-1607 (3,0 GHz / 4 cores), RAM: 6 GB, GFX: nVidia GeForce 210 (512 MB), HDD: 500 16
GB SATA (7200), OS: Windows 7 Pro eng 64-bit, ROM: DVD-ROM)
5.25  |Giam sat va huéng dén hoc vién (danh cho gido vién huéng bo Thiét ké theo du 4n 1
din_huin luyén thuyén vién)
526 |Hé théng mang va thiét bi ngoai vi khac (may in A3, bd May in A3, Switch/Hub 24 autosensing 10/100/1000, Fire wall Rounter, Hé théng 4m thanh , Ti Rack dung thiét bi trung 1
Switcl"x/Hub 24 autosensing 10/100/ IOQO, Fire wall Rounter, tdm)
Hé thong 4m thanh , Ti Rack dyng thiét bi trung tdm)
5.27  |Man hinh PLASMA 50" _TH-50PF30ER bo PLASMA 50" _TH-50PF30ER 7
5.28 |May chil trung tdm bo HP Z420 (CPU: Xeon E5-1620 (3,6 GHz / 4 cores, RAM: 16 GB, GFX: nVidia GeForce 210 (512 MB), HDD1: 1,5 TB 1
SATA(7200), HDD2: 1,5 TB SATA(7200), ROM: 16 x DVD-RW, HP RAID1 (Mirrored Array) Configuration)
5.29 |Méy lanh Daikin 2.0Hp bd Daikin 2.0Hp 2
530 (MO hinh ciu cang va phan mém phat trién (danh cho gio vién bo Thiét ké theo dur 4n 1
huéng din_huén luyén thuyén vién)
531 |MO0 phéng cac higu img méi trudng, thoi tiét bd VISUALISATION (Hé théng phén mém chuyén dung huin luyén thuyén vién) 7
Mb phong hé thong din dudng bd Hé théng phin mém chuyén dung huan luyén thuyén vién 1

5.32
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5.33  |M6 phoéng hoat dong danh bét ca bo Hé thong phan mém chuyén dung huin luyén thuyén vién 1

5.34  |MO6 phong hoat dong l4i tau bd Hé théng phin mém chuyén dung hudn luyén thuyén vién 1

5.35  |M6 phong qué trinh clru nan va an toan hang hai toan cau bd Hé thong phan mém chuyén dung huén luyén thuyén vién 1

5.36  [MO6 phong quan sat hoat dong ciia tau bo Hé thdng phin mém chuyén dung hudn luyén thuyén vién 1

5.37 |Mo phong Radar/ARPA bo Hé théng phan mém chuyén dung huén luyén thuyén vién 1

5.38 |Mo6 phéng tram hai dd dién tir ECDIS bd Hé théng phin mém chuyén dung hudn luyén thuyén vién 1

5.39  |Thiét bi giao tiép trung tam 8 port KM - 8 bo Heé thng phan mém chuyén dung hudn luyén thuyén vién 2

5.40  |Thiét bi hd trg_Polaris gbm Chudt xoay chuyén dung trén bd Heé thdng phan mém chuyén dung hudn luyén thuyén vién 1
budng 14i, Intercom, B¢ hién thi thong tin tdng hop (Trai - Giira
- Phai)

541 |Thu yién dir ligu (danh cho gi4o vién huéng dan_huan luyén bd 1
thuyén vién)

5.42  |Trung tdm thi nghiém thyuc hanh (hudn luyén nghé khai thac bo 1
hai san)

5.43  |Ban db cé (14 cai/bo) b6 1

5.44  |Bang gi6i thiéu Phong Bao tang ngu cy, Vit liéu alumium, bo Vit liéu alumium, kich thudc 1x1,75m 1
kich thudc 1x1,75m

5.45 |Gia dan ludi cho sinh vién thyc hanh, V4t liéu thép, kich thugc bd Vit ligu thép, kich thugc LxH = 2mx1m 1
LxH =2mxIm

5.46 |Gia dan ludi cho sinh vién thuc hanh, Vat liéu thép, kich thuéc bo Vit liéu thép, kich thude LxH = 2mxIm 1
LxH =2mxIm

5.47  |Mau vit cdu c4 ngir bo 1

5.48  |Mau vt ludi chup muc bo 1

5.49  |M&u vat lu6i diing khai thac c4 niréc ngot bd 1

5.50 |MAu vat luéi kéo doi b6 1

5.51 |Mau vt Iudi kéo don bo 1

5.52  [Ma&u vt lu6i kép tom c6 ting gong bd 1

5.53  |M&u vt lu6i manh dén bo 1

5.54  |Mau vat luéi rung dién bo 1

5.55  |Mau vat luéi te co gidi bo 1

5.56  |MAu vat pha xuc bd 1

5.57 |May anh Canon PowerShot G10 bd Canon PowerShot G10 1

5.58  [Mdy toi + moc cap bd 1

5.59  [M& hinh dong ludi vay bd 1

5.60 (MO hinh lu6i ddy+ti kinh, Kich thuée LxBxH = 1,3x0,6x1,25m b Kich thude LxBxH = 1,3x0,6x1,25m 1

5.61 M6 hinh tau + luéi chup myc 4 ting géng+tu kinh, Kich thudc bd Kich thude LxBxH = 1,3x0,6x1,25m 1
LxBxH = 1,3x0,6x1,25m

5.62 |Mb hinh tau cau tay két hop anh sang+ti kinh , Kich thuéc bd Kich thude LxBxH = 1,3x0,6x1,25m 1
LxBxH = 1,3x0,6x1,25m

5.63  [Saban cac vung khai thac va cang bién Viét Nam, Vat liéu bo Vit liéu alumium, kich thugc LxB =2m x 4m 1
alumium, kich thudec LxB =2m x 4m )

5.64 |Saban ngu cu ndi df)ng, Vit liéu alumium, dang ban nguyét bo Vit ligu alumium, dang ban nguyét dudng kinh 7m 1
duong kinh 7m

5.65 |Tativi b 1

5.66 |Tuhd so 03 canh 450x1380x1830 b6 450x1380x1830 1
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5.67 B¢ ban lam viéc (01 ban 16n (1,8 x 0,95 x 0,76) m va 01 ban bd 01 ban 16n (1,8 x 0,95 x 0,76) m va 01 ban d& may vi tinh (1,0 x 0,48 x 0,76) 1
dé& may vi tinh(1,0 x 0,48 x 0,76)
5.68 |Bo db lan Aqualung bo 1
5.69 |May in bd HP 1200 1
5.70  |May quay phim dung dud¢i nuéc DSR-PDX10P bo DSR-PDX10P 1
5.71  |Méy vi tinh CMS P4/2.4Ghz/256MBR bd DSR-PDX10P 1
572 |Mdy diéu hoa Funiki 1.5HP bd Funiki 1.5HP 1
5.73  |Ta hé so 03 canh 450x1380x1830 bo 450x1380x1830 1
L |TRUNG TAM THi NGHIEM THU'C HANH (CAC PHONG THI NGHIEM THUC HANH THUQC VIEN CONG NGHE SINH HQC VA MOI TRUONG)
NGANH PAO TAO KY THUAT MOI TRUONG
I. THIET BI/TAI SAN DUNG CHUNG
PHONG THi NGHIEM QUAN TRAC VA PHAN TiCH MOI TRUONG
1 MAY/THIET BI
1.1 MAY UV - VIS cai/phong  |UV-2700 - Labomed - My 3
Heé théng quang hoc 2 chum tia; Khoang phd: 190 - 1100nm; Do rong phé: 1nm
Hién thi budc séng: 0.1nm; Anh sang lac: <0.12% T (220nm Nal, 340nm NaNO2 )
D¢ chinh xac buéc séng: + 0.3nm (Vi hiéu chinh budc song tr dong); Do 1&p bude séng: 0.2nm
1.2 [May ldy mAu khi téc d6 thap 0,8 - 5 lit/phut céi/phong  |Model: Gilian ® 5000 - Hang Sensidyne - My 3
- Dai luru lwgng: 0.8 - 5.0 lit/phut; Déi luu lugng thip: 20 - 800 ml/phut (yéu cu module Iuu lugng thip)
-D§ chinh xac: +/- 5% ciia gia tri cai dit; C6 thé 14p trinh 4 giai doan: tr dong bat bom, tu dong tam dimng, tw dong dimg,
cai dat gia tri luu lugng
1.3 T hit khi doc cho PTN mdi trudng céi/phong |LV-FH12 Lam Viét - Viét Nam 3
Kich thudc téng: 1200x750x2200mm; Kich thuéc budng lam viée: 1000x600x1100 mm
Cira bing kinh chiu lrc day Smm; Tit c6 dén huynh quang chiéu sang; Thén tii 2 16p bing st son tinh dién
Quat hut khi: Cong sudt: 1 HP; Luu lugng: 1380 m3/gidTdc do motor: 2800 pm; Ap sudt t6i da: 941Pa
1.4 |B¢ pha mau COD loai éng ho bing thuy tinh bo/phong  |Bing thuy tinh, dung tich 250ml, bép dién diéu chinh dugc nhiét do 3
1.5 B¢ phén img COD bo/phong |ECO 25 - Hang Velp - Italia . 3
Cho phép cai dat 05 ché do nhiét do 1am viéc khac nhau 70, 100, 120, 150 va 160 do C thdi gian hoat dong khac nhau 30,
60, 120 phut ho#c chay lién tuc
- C4 tin hiéu chuéng béo két thiic qua trinh phén tmg va chu trinh s& tu dong tt sau khi da hét thoi gian cai dat
- Diéu khién va cai dat nhiét d6 bing b didu khién vi xir Iy PID; S éng dudng kinh 16mm: 25
- D¢ én dinh nhiét: £0.5°C; D¢ ddng déu nhiét do: £0.5°C; D§ chinh xac nhiét do: £1°C
- Cong xuét tidu thu: 400W
1.6 |Bo dung cu chung cit dam bing thiy tinh bo/phong  [Bao gdm b chung cét thuy tinh dung tich 1000ml va bép dién didu chinh nhiét do 3
1.7 |Ong Pha Mu Kjeldahl c4i/phong 3
1.8 B¢ dung cu thuy tinh bo/phong  |Buret, pipet céc loai, dng dong, cdc thuy tinh, binh tam giac, chai 300ml phan tich BOD, chai dung hoa chit tring va nau 3
1.9  |May ldy mAu byi phén ting céi/phong  |Dai ldy mau: 0.1 — 10,000 ug/m3 (0.0001 t&i 10 mg/m3) 3
1.10  |Impinger 14y miu khong khi céi/phong |Dung tich 20ml 3
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1.11 B¢ dung thuy tinh loc TSS g6m b6 loc va bom hut chan khong bo/phong |ADVANCE — Nhit Bz‘ir{ ) 3
Chat liéu: thuy tinh; Theé tich phf%u : 300ml;’ Dung cho mang loc 47mm
Bom chén khéng: Rocker 300; Ap luc hit toi da 151it/ (600mmHg)
1.12  |Chai thuy tinh x4c dinh BOD, DO loai 300ml céi/phong 3
1.13  (Buret 25ml va gia do céi/phong 3
1.14  |Binh tam gi4c 250ml cai/phong 3
1.15  [Céc dong cac loai c4i/phong 3
1.16  |Pipet thang cac loai cai/phong 3
1.17  |Pipet bau c4c loai céi/phong 3
1.18  |Binh hiit 4m cai/phong 3
1.19  |Chai dung hoé chit c6 nfip mau tréing cai/phong 3
120 |Chai dung hod chit mau niu c4i/phong 3
1.21  |Binh phd miu ken dan c4i/phong 3
122 |Taém céi/phong  [Khoang nhiét do tir nhiét d6 phong dén 70 d¢, dung tich 250 it 3
123 |Tisdy cai/phong [UN260plus - Hing Memmert - Dirc 3
Thé tich: 256 lit, Khoang nhiét d6 hoat dong: téi thiéu S0C trén nhiét d6 méi trudmg dén 3000C
Do phéan gié@ gid tri cai dat: 0.10C Ién dén 99.90C; 0.50C tir 1000C o
Sir dung 2 ddu do nhiét d6 Pt100 theo tiéu chuan DIN Class A dung dé hién thi nhiét do hoat dong va canh béo
Bang diéu khién ControlCOCKPIT: hai méan hinh hién thi.~ B§ di?:u khién vi xir ly PID d? chirc niing v6i hai man hinh mau
TFT d% phér} giai cao; Hi'én thi dit liéu d luu trén bang diéu khién Control COCKPIT (ti da 10000 gi4 tri twong duong
khodng 1 tuan); Cong suat tiéu thu: khoang 3400 W
1.24  |Td bao quan mau céi/phong |VH-409K Hang SANAKY - Viét Nam 3
Dung tif:h: 340 lit; Nhiét do: 0°(’3 ~ 10°C; Chét liéu dan lanh; Déng
MBoi chat lanh: R600a; Cong suat: 171.3 (W)
1.25  |Td hat phong thi nghiém chiu dung méi hitu co cai/phong 3
1.26  |Tu hut phong thi nghiém chiu ho4 chét, axit cai/phong 3
1.27  |Td lanh, ti lanh sau luu mau cai/phong  |Khoang nhiét d tdm 20 do, dung tich 400 lit 3
1.28 [Cénky thuat 2 sé 1¢ céi/phong [PX4202/E Hang Ohaus - My 6
Thang can tc‘{i da: 4200g; Do doc:.0.0l g; D6 lap laj: 0.01 g; B¢ tuyen tinh: + 0.02 g; Thdi gian 6n dinh: 1 gidy
Man hinh hién thi LCD; Can chuén ngoai; Dién thé: 230V/50Hz
1.29 |Cén phan tich 4 s§ 1& cai/phong [PX224 Hang Ohaus - My 6
Thang cénwtc‘)i da: 220g ; Do doc: 0.9001 g; D0 lap lai: O.QOOI g; Do tuyén tin!l: +0.0002 g
Thoi gian 6n dinh: 3 gidy; Can chuan ngoai; Man hinh hién thi LCD; Pién thé: 230V/50Hz
1.30  [Lo nung nhiét d§ cao 1100 d¢ céi/phong |Dung tich 50 lit 6
131  [Méy cit nuéc 1 lan cai/phong | WSC/4S Hang Hamilton - Anh 6
Cong suit 4 lit/h
132 [May cit nudc 2 lan cai/phong  [Cong suit 4 lit/h 6
1.33  |Bé diéu nhiét cai/phong |Dung tich 150 lit 6
1.34  |Bé rira siéu am céi/phong  [dung tich 25 lit 6
1.35  [Bép dién phong thi nghiém cai/phong 6
1.36  |May khuay tir gia nhiét cai/phong | WH620 Hang Wiggens - Dic 6
6 chd, nhiét do cao nhét 300 do ' ]
Bao gém: Mdy khuay tir 6 vi tri; cam bien nhiét d¢ PT100; gi4 d& cam bién
1.37 |May l4c dimg va ngang cai/phong 6
1.38  |May lic mAu (kiéuVotex) c4i/phong 6
1.39  |May ly tdm cai/phong |Téc do tdi da 500vong/phut 6
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1.40  |May nghién miu c4i/phong 6
1.41 |Bom chén khong cai/phong 6
142 |Thiét bi do khong khi moi trurong xung quanh cai/phong  [Po dugc tdi thiéu 5 thong sb 6
1.43  |May do 6n tich phan c4i/phong 6
1.44  |May do 6n thudng céi/phong Ky ma hiéu: 6230 Hang Aco - Nhét Ban 6
Thang do: 30 ~ 130dB (A); 36 ~ 130dB (C); 46 ~ 130dB (Zero); 55 ... 130dB (Cwaveform peak hold)
D9 doc dugc : 0.1dB; Thang tan s6 : 2~ 8000Hz; Thang tuyén tinh : 70dB
Phti hop tiéu chudn IEC60651/ 60804 Type 2- JIS C 1502 : 1990
1.45 |May do d rung may cong nghiép céi/phong 6
1.46  |May do d0 rung tich phan 3 chiéu céi/phong 6
1.47  |May giam sat do bui méi tmﬁmg (di kiém tra hién trudng): Bui cai/phong 6
trong luong (TSP), bui hé hap, bui kich c& (PM1.0, PM2.5,
PM10.0)
1.48 |Mayl4u mau khi luu lugng nho (0,5-31it/phit:1dy mAu khi hién | cai/phong 6
trudng dé phén tich chi tiéu khi dc tai phong thi nghiém)
149 |May ldy mau khi luu lugng 1é6n (1dy mAu khi byi hién truong vé | céi/phong 6
phén tich bui (TSP,PM,Bui, amiang...)
1.50 |May do phong xa cim tay c4i/phong 6
1.51 [May do khi méi trudng xung quanh cai/phong 6
1.52  |Thiét bi do khi thai éng khoi c4i/phong 6
1.53  [May do bui va kich thudc hat bui cai/phong 6
1.54  |May dinh vi vé tinh cim tay iskic6 hé VN2000 cai/phong Ky ma hiu: GPSMAP 64X - Hang Garmin - My 6
Po theo hé toa do GPS va VN2000
1.55  |May do c4c thong sb khi tugng cam tay céi/phong 6
1.56 Méy do tiéu khi hau cim tay di hiéq trudomg (do céc chi tiéu: céi/phong |Ky ma hiéu: AZ8905 - Hang AZ Instrument - Dai Loan 6
toc do gi6, hudng gid, nhiét 4, dp am, P..)
1.57  |May phén tich khi thal tai ngudn (5ng khoi....). Dung di thanh cai/phong  [Ky ma higu: E6000-6DSH - Hang: E Instruments - My 6
tra tal hién trudng d€ xac dinh céc chi tiéu khi doc co ban thai d& x4c dinh c4c chi tiéu khi doc co ban thai ra moi truong: CO,CO2, NO2,H2S, SO2, nhiét do
ra moi trudng: CO,CO2, NO2,H2S
1.58  |Méy do khi doc cim tay c4i/phong 6
1.59  |M4y anh k¥ thudt s6 chup anh hién truong c4i/phong 6
1.60  |Thiét bi do muc nuée (do n}}iét d9 va myc nudce tinh cia giéng | cai/phong 6
khoan, ¢¢ thém chirc ning lay mAu nuéce giéng khoan hay muc
nudc ngam: dung tich 1y mau (500-1000ml)
1.61  |Bo dung cu lam phan tich vi sinh ishién truong c4i/phong 6
1.62  |Bd dung cu liy miu dat c4i/phong 6
1.63  |Mdy nghién ly tim mAu dat cai/phong 6
1.64  |Méy tach im dat chi/phong 6
1.65 |Réy do kich c@& hat cai/phong 6
1.66  |Bo dung cu ldy mdu nuéc (Dung tich 14y miu 2 lit— 4 Iit— 6 lit | . cai/phong 6
— 8 lit)
1.67 |Bo dung cu ldy mAu tram tich day cai/phong 6
1.68 |Bo liy miu phi du c4i/phong 6

AL)



Don vi tinh M3t s6 diic tinh/yéu cau ky thuat Pinh mitc
STT Tén m4y méc/ Thiét bi (Bo/edil...) (t6i thidu) (theo s6
i Iuong)
1.69  |B¢ phan tich vi sinh d& ngoai (do téng coliform va E.coli) cai/phong 6
1.70  |Thiét bi 1dy mAu bun tram tich cai/phong 6
1.71  |Thiét bi 1ay mAu nuéc theo ting loai dimg c4i/phong 6
1.72 | Thiét bi ldy mau nudc theo tAng loai ngang c4i/phong 6
1.73  |Thiét bi phan tich BOD5 céi/phong 6
1.74  |Bo BOD tiéu chuin, tii it mAu, méy suc khi céi/phong 6
175 |Thiét bi phan tich COD (bép dun pha mAu, may so mau ddng ci/phong 6
bd)
1.76 | T.bi phén tich ham lugng du trong nudc tr dong cai/phong 6
1.77  |Thiét bi phan tich m6t s6 chi tiéu dat c4i/phong 6
1.78  |Bo thiét bi do chét lwgng nudce da chi tiéu (do nhanh di hi¢n céi/phong 6
truong): pH, DO, dodan, domudi, téng chit rin hoa tan (TDS),
dd duc, nhiét d§ nuédc
1.79  |May do d¢ mudi, do din, TDS cim tay céi/phong  |Conductivity meter CON 90 - Hang: Wiggens - Dirc 6
Thang do d6 dan/ TDS
0~19.99uS/ 0~9.99ppm (D9 phén giéi: 0.01 pS / ppm ); 0~199.9uS/ 0~99.9ppm (D¢ phén giai: 0.1 uS/ ppm )
0~1999uS/ 0~999ppm (DG phan gii: 1 pS / ppm ); 0~19.99mS/ 0~9.99ppt (D6 phén giai: 0.01 mS / ppt )
0~199.9mS/ 0~99.9ppt (D¢ phén giai: 0.1 mS / ppt )
Do chinh x4c: £1% Full Scale
Thang do do mdn: Pham vi: 0~100.0ppt; D¢ phén gidi: 0.1ppt
Nhiét do: Pham vi: 0~120 °Q; bj phﬁn~ gidi: 0.1 °C; Df)'chinh xac: t”O.S\"C )
Hi‘éu chpfm: 5 Qiém v6i 1 diém trén moi pham vi; Hé s6 TDS: C6 thé diéu chinh tir 0,40 dén 1,00
Héng s0: C6 the chon tir 0,1, 1,0 & 10,0; ATC: Ty dong 0 - 100 °C
B0 nhé: Iuu duge 99 dir lidu véi thoi gian thuc
1.80 |May do DO cém tay cai/phong  [Dissolved Oxygen Meter DO 60 - Hang Wiggens - Dirc 6
Do DO trong khoéng tir 0 - 20 mg/L; D phén giai: 0.1 mg/L; D6 chinh xé4c: + 0.4 mg/L
1.81  |May do d¢ duc cam tay c4i/phong 6
1.82  |May do EC hién trudng céi/phong 6
1.83  [May do pH hién trudng cai/phong  [pH meter pH 90 - Hang Wiggens - Dirc 6
PpH: Do pH trong khodng -2 den 16 pH; D6 phan giai: 0.01pH; D§ chinh xac: + 0.02pH
mV: DomV: i700.0rpV +2,000mV; D phan giai: 0.ImV  1mV; D6 chinh x4c: +0.5mV =+ 2mV
Nhiét d¢: Dai do: 0 dén 120°C; D phén giai: 0.1°C; Poc chinh x4c: + 0.1 °C + 0.5°C (dién cyc)
1.84  [M4y do luu tdc dong chay céi/phong 6
1.85 [Mdy do tong chit rén lo limg (TSS) cim tay c4i/phong 6
1.86  [May do sau hdi 4m cAm tay c4i/phong 6
1.87  |May phat dién di hién truong (3KVA), phu kién céi/phong 6
1.88  |Quén 4o, kinh, gang, ting, 40 phao di hién trudng céi/phong 6
1.89  |Thing bao quan miu c4i/phong 6
1.90  (Méy quang phd hép thu nguyén tir - AAS bao gdm (10 graphite) | cai/phong 6
1.91 |May sic ky ion IC c4i/phong 6
1.92  |May séc ky khi (GC/ECD/FID, NPD) cai/phong 6
1.93  |Mdy sic ky long HPLC (gdm déu do UV-Vis, Fl, do dén) cai/phong 6
1.94  |B6 co quay chéan khong céi/phong 6
1.95 |B§ chiét Soxhlet c4i/phong 6




Pon vi tinh Mt s diic tinh/yéu ciu ky thuat Pinh mirc
STT Tén miy méc/ Thiét bi (Bé/cdil...) (t6i thiéu) (theo sb
’ lugng)
1.96  [Heé thong pha mau va chung cit dam theo phuong phap céi/phong 6
Kjeldahl st dung gia nhiét bing hdng ngoai
1.97  |May chudn d6 dién thé cai/phong 6
1.98  |Hé théng quan tric tong cdcbon hituco (thiét bi do TOC) c4i/phong 6
1.99  |Bd vd co héa mau bang vi séng céi/phong 6
1.100 [B6 chung cét Cyanua céi/phong 6
1.101  [Bo chung cét phenol c4i/phong 6
1.102  [Bo dém khuén lac céi/phong 6
1.103  |B6 phan tich téng Coliform va EColi céi/phong 6
1.104  |Bo phan tich TSS ( bao gdm ca bé loc va bom chén khong) céi/phong 6
1.105 |May do d¢ duc dé ban ci/phong 6
1.106 [May do DO dé ban (c6 dau do cho phan tich BOD5) cai/phong 6
1.107 |May do luu lugng nudc trong dudng dng kin cai/phong 6
1.108 |M4y do pH dé ban cai/phong 6
1.109  |B¢ dung cu, vat tu: siB6 micropipetissB0o dung cu thily tinh cai/phong 6
phong thi ng}‘liém Chai thiy tinh ”luu mau, Dispen§or, Dung cu
thi nghiém bang thuy tinh, Gia dé dung cu ho4 chat, chai lo
phén tich Binh hut 4m
1.110  [Heé théng ban tiéu chuin cho phong thi nghiém c4i/phong 6
1.111  |Ke, gia dat thiét bi trong phong thi nghiém céi/phong 6
1.112  [Mdy lay mAu bui phén ting Model: Nephelometer - Sensidyne — My
Model: Nephelometer - Sensidyne — My Tinh nang; ) .
- Phuong phap do: Tén xa 4nh sang, 900 véi hé thong khi bao, giup ngan cac hat luu théng hoc ldng dong trong budng
quang hoc, ngin ngira 6 nhiém do tich tu cin ban, cai thién thoi gian phan hdi bing cach chira mu va cai thién viéc béo tri
bing céc’h giif cho budng quang hoc sach sg.
Thong s6 k¥ thuat:
- Phuong phép do: Tén xa anh sang, 900 with Sheath Air Systerp
- Kich huéc hat §éng~loc: TSP, PM 2.5, PM 4.0 hoic PM 10 (Pau chon loc)
- Phuo‘pg pllép lay mau: Bom hut tich hgp luu lugng 1.0 LPM
- Dai lay mau: 0.1 -10,000 pg/m3 (0.0001 t6i 10 mg/m3)
- Tuy chon lay mau: 1 phut, lién tuc hoic 15 phat STEL
- B¢ phan giai : 1 ug/m3 (0.001 mg/m3)
- D nhay: 1 pg/m3 (0.001 mg{m3)
- Dg chinh x4c: £ 5% tiéu chuén v6i 0.6 pm (0.0006 mg) PSL i )
- Data logging: 4000 dir liéu STEL, Max, Min va Gia tri trung binh , hing sé k-factor
PHONG THi NGHIEM CHAT THAI RAN
1 TAI LIEU
1.1 Solid Waste Technology & Management, 1 & 2 cudn/phong '|Sach dién tir pdf. . 30
Editor(s): Thomas H. Christensen; Xuat ban dau tién: 23/11/2010 ISBN ciia ban in : 9781405175173.
ISBN ban online: 9780470666883 DOI:10.1002/9780470666883; Copyright © 2011 Blackwell Publishing Ltd
2 (MO HINH
2.1  |U phén compost bd/phong 3

At



Don vi tinh Mt s6 dic tinh/yéu cau ky thuat Pinh mitc
STT Tén m4iy méc/ Thiét bi (Bé/cdil...) (tdi thiéu) (theo sb
lugng)
22  |U Biogas bo/phong 3
2.3 [Nhiét phan chét thai 3
3 |MAY/THIET BI
3.1 VOC monitor and controller cdi/phong 6
32 |Binh hiit 4m / Glass Desiccator c4i/phong 3
3.3 |Bép dién/ Electric Stove c4i/phong 3
3.4 | Bo dung cu ldy mAu chit thai rin c4i/phong 3
3.5  |May nghién ly tim miu CTR céi/phong 3
3.6 |May tach am CTR cai/phong 3
3.7 |Méylic céi/phong 3
3.8 Ray do kich c& hat céi/phong 3
3.9 |Tubao quan mau c4i/phong 3
3.10  |May do cam tay ci/phong  [Po duge thong sd nhiét do, d 4m, pH trong mAu chét thai ran 3
1l PHONG THI NGHIEM XU LY CHAT THAI LONG - KHOI NGANH KY THUAT MOI TRUONG
1 TAI LIEU
1.1 Tai liéu huéng dan van hanh timg m hinh XL (pilot) cu thé Tap/mo hinh |Hudng dén van hanh cy thé timg thiét bi/méay moc sir dung trong m6 hinh 30
1.2 Tai liéu huéng dan phan tich céc chi tiéu moi truomg cuén/phong |QCVN/TCVN va Standard methods for the examination of water and wastemater 30
1.3 |Tai liéu huéng dan sir dung cac thiét bi di kém (may do quang, | cubn/thiét bi |Huéng din cu thé timg budc sit dung thidt b 30
mady tinh,...)
14 Wastewater Engineering, 4th cuén/phbng Téc gia: G.Tchobanoglous., Franklin L.Burton., H. David Stensel. 30
NXB: Metcalf & Eddy, Inc.
1.5 Principles of Water Treatment cudn/phong |Tac gia: Kerry J. Howe., David W. Hand., John C. Crittenden., R. Rhodes Trussell., George Tchobanoglous. 30
NXB: John Wiley & Sons, Inc
1.6 Water Treatment cudn/phong |Tac gia: Walid Elshorbagy., Rezaul Kabir Chowdhury. 30
NXB: InTech
2 MO HINH
2.1 M6 hinh PTN quy m6 nhé - 100m2
2.1.1 Loc nuéce bo/phong |Cot loc 3
Vit ligu loc: cat, soi, than hoat tinh
Bom luu lwgng nudc thai; Hiéu chuin voi qua ning chuan
Thiét bi phan phdi nuréc;Bé chira nudc vao vara
2.1.2  |Jartest bo/phong |- B9 thiét bi c6 6 canh khudy, c6 diéu chinh thoi gian, tdc dd khudy 6
Dung cu thiy tinh: céc 1L; Thiét bi do do duc; Thiét bi do Ph
2.13  |Keo tu - tao béng Mb BE khudy nhanh; Bé khudy cham; BE ling; BE chira nu6c vao va nu6c sau xir ly; Canh khudy, thiét bi do pH; Bo didu 6
hinh/phong  |khién théi gian va téc d6 khudy; Bom luu Iuong nude thai va hoa chit
2.14 |Trao dbiion Mb Cot trao ddi ion; V4t lidu trao dbi ion; Bom nudc thai & bom hoa chat rira vat liéu; Thiét b phan phdi nudce; Bé chira nudce 3
hinh/phong |vao va ra; Bé chira hoa chét rira cot
2.1.5 |Hip phu bo/phong  |Bé/binh chira nuéc thai; may Ic; thiét bi loc; vat liéu hip phu (thudong dung; than hoat tinh) 3
2.1.6 |Gian mua bo/phong | Gidn mura (inox); bom luu lugng nudce/ nude thii; bé chira nudc vao; bé chira nude sau xir ly; quat thong gié 3
2.1.7  |Thim thau nguoc Mb Bé chira nudc vao, nudc ra; bom cao 4p; mang ban tham 3

hinh/phong




Pon vi tinh Mot s6 dic tinh/yéu cau ky thuat Pinh mirc
STT Tén méy méc/ Thiét bi (Bo/cdil...) (t5i thiéu) (theo s6
lugng)
2.18  |Xitly sinh hoc hiéu khi Mb Bé phan img (aerotank); Bé ling; B& chira nudc vao va nuéc sau xir 1y; Bom luu luong nuéc thai va bun hdi luu; thiét bi 6
hinh/phong |cdp khi/suc khi; do pH; do DO; Péng hd do luu lugng khi
2.19 [Xirly sinh hoc ky khi bo/phong | BE phan img (ky khi); Thiét bi thu khi; Thiét bj do pH; Thiét bj do DO 6
Bé chira nudc vao va nudce sau xir 1y; bom luu lugng nudc thai
2.2 M0 hinh pilot bén thir nghiém-300m2
2.2.1 |M6 hinh XLNT bing PPSH hiéu khi Mb Tu diéu khién; Dau do pH; Pau do DO; M4y nén khi; B ling 6
hinh/phong [Bé chira: NT vao, ra; Bé phén img HK; Bom dinh lugng
2.2.2  |Mo hinh XLNT bing PPSH ky khi Mo Ta diéu khién; Diu do pH; Péu do DO;BE chira; B ling 6
hinh/phong |Bom dinh lugng: NT & bun hdi luu; Bo phan thu va xir ly khi
223 |M6 hinh XL nu6c/NT bing PP tuyén ndi Mé Ta diéu khién; Méy nén khi; B& chira; Bom dinh lugng; Bo phan nén khi 3
hinh/phong
224 |M6 hinh XL N, P trong nudc thi bing cong nghé bardenpho 5 Mb Bé chitra NT vao & ra;02 Bé phan tmg hiéu khi; B& thiéu khi:; BE ky khi 6
giai doan hinh/phong [T diéu khién, M4y do DO, pH; May nén khi; Bom dinh lugng;
22.5 |Mo hinh XLNT bang thuc vat thiy sinh 10 Bé chira nudc can xir 1y; 02 Bom luu Iugng nudc thai; May do DO, pH 6
22.6 M6 hinh XLNT bing cong nghé mang MBBR Mb Ti diéu khién; Dau do pH, Pau do DO; M4y nén khi; Bé chua 6
hinh/phong |BZ bhan img HK két hop mang MBBR; Bé lang; Bom dinh lugng
22.7 |MB& hinh XLNT bing cong nghé MBR Mb Tii diéu khién; Du do pH, Dau do DO; M4y nén khi; Bé chira 6
hinh/phong (B phan (mg HK két hop mang MBR; Bé lang; Bom dinh luong
22.8  |Md hinh keo tu - tao béng XL nude/ NT Mo Bé chira; Bé khudy nhanh, cham; B Iing; Diu do pH; Bom dinh lugng 6
hinhiphong. |5z em hoa chét keo tu; Canh khudy nhanh, cham; B¢ diéu khiéu
2.2.9 |May bom dinh lugng cai Luu lugng tir 0,1 - 10 lit/phit 4
2.2.10 [May bom nudc thai cai Luu lugng tir 1 - 20 lit/phit 3
3 MAY/ THIET BI
3.1 [Nbi ap suit c4i/phong 3
32 Thiét bi khac (Mdy tinh, thiét bi nghe nhin, phdn mém, ban
ghé, ...)
3.3 |Ban ghé lam viéc cho GV bo/phong 3
3.4  |[ti dé db SV, 20 ngiin c4i/phong 3
3.5 |ghénhuaSV cai/phong 50
4 DAY CHUYEN/ HE THONG
4.1 |Hé théng dién HT ddy dii, gdm ca dién 3 pha 1
4.2 Hé thong nuéc HT dudng dng nudc vao ra day di 1
43  |Dién tich, vi tri 100 m2  |ting trét 1
II. PHONG THi NGHIEM XU LY CHAT THAI KH{f
1 TAI LIEU
1.1 |Tai liéu huéng dan van hanh timg m6 hinh XL (pilot) cu thé Cubn/mé |Hudng dén van hanh cu thé timg thiét bi/may méc sir dung trong mé hinh 30
hinh
1.2 Tai liéu hudng dén phan tich cic chi tiéu méi truong Cubn/phong |QCVN/TCVN hoic Standard methods for the examination of water and wastemater 30
1.3 |Tailiéu huéng dan sir dung céc thiét bi di kém (méy bom, quat | Cudn/thiét bj |Huéng dan cu thé timg budc st dung thist bi 30
ht)
2 MO HINH
2.1 M4 hinh PTN xir Iy bui
2.1.1  [M6 hinh budng l&ng bui nhiéu ting bo/phong  |Nang sudt ling < 5m3/s 3
2.1.2  |M3 hinh thiét bi loc bui ly tam kidu dimg bo/phong  |Pon, dang dimg, nang suit < 10 m3/s 3
2.1.3  |MB® hinh thiét bj rira khi dém bd/phong  |Sir dung vit liéu dém bing nhura, niing suit < 15m3/s 3




Pon vi tinh Mt s6 dic tinh/yéu ciu ky thuat Pinh mic
STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t6i thidu) (theo sb
luogng)
2.1.4 _ |M3 hinh thiét bj loc bui tui vai bo/phong _[Naing sudt loc khodng 100 -200m3 khi/h, vt liéu loc bing soi nilon hotic sgi acrylic, co cau ril bui bang co hoc 6
2.2 MO hinh xir ly chit 6 nhiém dang khi
2.2.1 |MB3 hinh thiét bj hép phu Mb Hap phu dang tinh, hai giai doan (hép phu va nha hap phu), xir Iy khi c6 Iuu lugng < Sm3/s, dung than hoat tinh 3
hinh/phong
2.2.1  |M3 hinh thiét bj hdp thy khi NOx Mb Chét hép thu 1a nudc, bé chira dung dich tuan hoan, luu Iugng <5m3/s 6
hinh/phong
223 |MBO hinh thiét bi hip thu khi SO2 Mbd Hép thu bing dung dich Soda, lwu lwgng <5m3/s 6
hinh/phong
3 DAY CHUYEN/ HE THONG
3.1  |Hé thdng dién bo/phong  |Pay di, gdm ca dién 3 pha 3
32 Hé théng nuée bo/phong  [Pudng dng nudc vao ra day da 3
III. PHONG THi NGHIEM THIET KE VA MO HINH HOA
1
MAY/ THIET BI
1.1 May tinh bo/phong |4GB RAM 30
1.2 Kinh VR (Virtual reality) cai/phong [thich img véi phan mém Revit 3
1.3 |Phin mém Revit 2020 bo/phong |2 key tiéu chuén cho GV va 18 key LT riit gon cho SV 30
1.4  |Phin mém AutoCAD2020 bo/phong |2 key tiéu chudn cho GV va 18 key LT rut gon cho SV 30
1.5 Thiét bi phy trg ) H¢ tuong duong 1 phong méay ¢6 30 may hién dai (c6 hub mang, diy mang, ban ghé, bang, may chiéu) 1
thong/phong
1.6 Phong may céi/phong  [Co diéu hoa 1
NGANH PAO TAO CONG NGHE SINH HQC
I. THIET BI/TAI SAN DUNG CHUNG
1 MAY/ THIET BI
1.1  |Phong nhiét
1.1.1  |Tusdy cai Thang nhiét d9: 50C — 3000C; Thé tich trong tii: 115 lit; Dién thé: 230V/50Hz 3
{19 o cai Thé tich béa 10 .lit; Kich thuéc trong: W240xD300xH150(mm); Khoang diéu chinh nhiét do: nhiét 46 moi truong +5 dén 6
o Bé 6n nhiét water bath 1000C; Do 6n dinh: +/-0.20C
1.1.3  |Lo viséng céi Tén 6 vi s6ng: 2450 MHz; Céng suét 1on nhét vi song: 1800W (900x 2) viba kép. 3
114 |Bép héng ngoai céi K),'/ ma hiéu: S}_ID6011 ‘-\Hang:_ SU}\IHOU.SE-. Viét Nam ) . 3
Bep hong ngoai don; Diéu khién bang chip dién tir; Cong suit 2200W; Dién ap: 220V/50HZ
1.1.5  [Td lanh bio quin mau, chiing (2-10°C) cai Thé tich: 300L; Nhiét do: 2-10°C 6
1.1.6  [Tu ddng lanh bao quén chiing cai Thé tich: 300L; Nhiét do: -40°C 6
N i . cai K§ ma hiéu FR490 - Hang: Nuve - Thé Nhi Ky 6
117 110 Lonit fan San Tl)llé tich: EOOL; Nhiét dé:g-4l°C ’
cai K§ ma hiéu: VH-358W3L Hang: SANAKY - Viét Nam 6
1.1.8 [T mat 2 canh (ti béo quan moi trudong) Loai tii: 2 canh trén dudi; Déng tuyét: khéng; Chét liéu dan lanh: Nhom; Cong nghé tiét kiém dién: Inverter
Nhiét d9: 2~10°C; Dung tich thuc: 290 lit; Cong suit: 156.3 (W); Méi chét lanh: R600a
cai Dung tich: 50 — 100 lit; Nhiét d¢ thich hop: 121 — 1320C; Thang 4p suét: 0 — 2.1kg/cm2; Diéu khin tw dong tir khi gia 3
1.1.9  |Nbi hép tiét trung nhiét dén tiét tring tr dong tht duoc diéu khién bing hé théng vi xir Iy; Ngudn dién : 230V, 50Hz, 1.9kW, 8.5A
1.1.10  |On 4p cai 20KVA-90v~250V 6
1.1.11 |Ban Thi Nghiém Ap Tudng C6 Chau Rira cai Kich thuéc (rongxsauxcao): tiiy chinhx600x800mm 6




Don vi tinh Mot s6 dic tinh/yéu ciu ky thuat Pinh mikc
STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo so
lugng)
1112 vy i cai Téc d6 lc: 20-350 vong/phut; d6 chinh x4c: + 1 vong/phit. Khay I4c 16 xo / Khay lic va kep cho binh tam giac/ khay lic 3
o Y dng nghigm. Cong suét khay I4c: 72 binh 50-100ml / 42 binh 200-300ml / 25 binh 500 -1000ml
A : cai Thang nhiét d¢: 50C — 1000C; Thoi gian cai dit: 1° — 99h59° 3
1.1.13 " |Bep céch thuy Thé tich bé: 101; Diéu khién nhiét 9 trén PID:Dién thé: 230V/50Hz
PR cai Nhiét do: tir nhiét do phong dén 3700CCéu tric: kim loai phii epoxy 3
1114 1Bep gia nhiét Dudng kinh bé mit gia nhiét: 155mm; Cong sudt: 600 W
cai K§¥ ma hiéu: Hydro H 20 SOW - Lauda — Duc (GFL- Dirc) 3
Kiéu Ic tron; Nhiét d6 Iam viée téi thiéu: 25 o C; Nhiét d6 lam viéc t6i da: 80 o C
1115 |B3 én nhiet o6 1 (o tré Nhiét d5 1am viéc tbi thidu véi bo nude 1am mat (lya chon thém): 10°C
= ©:0n nhit:o6 lae (lae trim) Nhiét d5 cam bién méi truong t5i thidu: 10°C; Nhiét do cam bién moi trudmg ti da: 40°C
On dinh nhiét do: 0.1 £K; Cong suét gia nhiét: 1.5 kW; Thé tich t6i da: 20 lit; Tn sé lic: 10 — 250 vong/phut
Bién 49 lic: 14 mm
1.2 |Phong chuin bi méi trudmg
12.1 [May chung cit nudc 2 1an (1,8L/h) cai Cong suit 1,81/h 3
cai AREX Digital - Hang: Velp - Italia 3
122 |May khudy tir gia nhiét (5L) Diéu khién tdc d6 khudy: 1én t6i 1500 vong/phut; Cai dt gi6i han an toan nhiét do: tir 500 dén 3700C.
Dung tich khudy (H20): >15 lit; Ngudn dién: 230V, 50Hz; Céng suét: 630W
cai PX4202/E - Hang: Ohaus - My 3
1.2.3  |Can dién tir ky thuat Thang can t6i da: 4200g; Do doc: 0.01 g; Do lap lai: 0.01 g; Do tuyén tinh: + 0.02 g; Thai gian n dinh: 1 gidy
Man hinh hién thi LCD; Can chuin ngoai; Dién thé: 230V/50Hz
cai PX224 Hang: Ohaus - My 3
1.2.4 |Can phan tich Thang cén tdi da: 220g ; Do doc: 0.0001 g; DS lap lai: 0.0001 g; Do tuyén tinh: £ 0.0002 g; Thoi gian 6n dinh: 3 gidy
cai HI5221-02 Hang: Hanna Instruments - Rumani 3
1.2.5 |May do pH/ORP va Nhiét do dé ban Thang do -2.000 to 20.000 pH; D phén giai 0.1, 0.01, 0.001 pH; D chinh x4c £0.1 pH, £0.01 pH, £0.002 pH +1 LSD
N cai K§ ma hiéu: MW-101 Hang: MILWAUKEE - Rumani 3
126 [May do pH dién tir cam tay Khoang do: 0.00 dén 14.00 pH. D phan giai: 0.01 pH. D¢ chinh x4c: + 0.02 pH
o cai Diéu khién tdc do khudy: 1&n t&i 1500 vong/phit 3
12.7  |May khudy tir gia nhiét (L) Cai dit gi6i han an toan nhiét do: tir 500 dén 3700C.
s céi Diéu khién bang bd vi xir Iy, man hinh LCD Thé tich dap mau: 80 — 400ml; Thoi gian dap mau: 10” — 3° hay lién tuc; 3
1.2.8 |May dép mau 203v/50Hz .
. o cai Cong suat dau vdo cta dong co: 850 W; dau ra cia dong co: 495 W 3
12.9  |Méy dong nhat mau Thé tich khudy: 0.1 — 20000 ml; Téc d6: 10000 — 39000 vong/phat
1.2.10 |Thiét bi ly m3u cai Thiét bi 1y mAu nudc nim ngang, thé tich 2,2 it 3
cai UV-2700 Hang: Labomed - My 3
H¢ théng quang hoc 2 chiim tia; Khoéng phé: 190 - 1100nm; P rong phd: 1nm; Hién thi budc song: 0.1nm
Anh sang lac: <0.12% T (220nm Nal, 340nm NaNO2 ); B¢ chinh x4c budc séng: + 0.3nm (V6i hiéu chinh budc séng tur
1211 |May UV-VIS dong); Do lap budc séng: 0.2nm; He théng quang ké: The split-beam monitoring ratio system
Phuong phép do quang: Transmittance, absorbance, energy and concentration
Dii quang: -0.3~3.0 Abs; D chinh x4c : £0.002Abs .....
. . . cai JP-030S Hang: Skymen - Trung Quéc 3
1.2.12 My rira dung o bang séng siéu &m Tén s6 s6ng siéu 4m : 40.000 Hz; Dung tich : 4,5 L: Nhiét do : 20 ~ 80 °C.
L A cai Xir Iy mu c6 thé tich 500yl - 15mL; Diéu chinh thdi gian bat/tit xung: 1 giay dén 1 phit; Ngudn dién: 220 V, 50/60 Hz; 3
1.2.13 |Mday Pha Mau Bang Séng Siéu Am

Nhiét do: 5 — 400C; P dm: 10 — 95% (khong ngung tu)




Pon vi tinh Mt s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén miy méc/ Thiét bi (Bo/cdil...) (tbi thidu) (theo sb
luong)
1.2.14 |He théng rira dung tich 16n cai Chuyén dyng PTN, vt liéu inox 6
1.2.15 |Ban chuin bj miu cai Dai x rong x cao = 3m x 2m x 0,8m, ban da
1.2.16 |May lam d4 bao cai Lam d4 v6i m¢t nit nhan; Phi hop véi phong thi nghiém 6
cai Téc do quay toi da (rpm): 16500rpm ; D6 6n: < 60dB (A); RCF tbi da: 18757xg; Dung tich téi da: 6x50ml; Dai nhiét do: - 3
1.2.17 [May ly tam lanh dé ban 20°C dén 40°C
D9 chinh x4c nhiét d9: £1 .0°C; Dién ap: AC 220422V 50Hz 10A
1.2.18 |Ké dé hoa chat céi Chét ligu gb 6
1.2.19 |Tihoa chat cai Chit ligu g6 6
1.2.20 |Tu dung dung cu céi Chét ligu gb 5
1221  |Hé théng hut mui b6 [Hé thong xir Iy mui, loc byi 6
1.3 Phong thye hanh (2 phong)
cai VH-5699HY3 Hang: SANAKY - Viét Nam 6
Tt lanh S6 ngin: 2 (1 ngéin dong, 1 ngin mét); S canh: 2 canh; Chét liéu dan lanh: Déng
1.3.1 Cong nghé tiét kiém dién: Inverter; Nhiét do ngin dong: <-18°C; Dung tich thuc: 410 lit; Cong sudt: 146.3 (W)
132 |Tt dung dung cu céi T g6, ¢6 khoa 6
1.4 Phong lam viéc
1.4.1 |Quat céi Treo tudng 6
1.42 |Tulanh céi C6 ngan d4 va mat riéng biét 6
cai EMS3085X - Hang: Electrolux - Thuy Dién 6
Lo vi song Dung tich: 30 lit; Man hinh: Man hinh LED; Céng suit nuéng (W): 1050; Cong suét vi song (W): 900
143 Chuong trinh tw dong: 12 chuong trinh;Chirc nang: Ra déng, ham, niu, nuéng, hip
1.44 |Bon riratay cai Inox 3
a5 |May nu nude siéu tde cai 251 6
148 May in cai HP, in mau va den trang 6
1.47 |Méy tinh dé ban dé cai c4c phin mém phuc vu dao tao cai 6
15 |Phong kinh hién vi
cai VI18ENF - Hang: LG - Viét Nam 6
May diéu hoa Cong suét: 2HP/18000BTU; Céng ngh¢ Inverter; Str dung méi chét lanh R32; Mang loc loai b tac nhan gdy 6 nhidm
1.5.1
1.52 |Kinh hién vi cai Vat kinh 4x, 10x, 40x, 100x 3
153 |Kinh hién vi kém camera cai C6 dén LED, camera CCD, xuit hinh anh trén may tinh, zoom 20-80 lan 3
1.5.4 Kinh hién vi huynh quang cai Co nguén sang kich thich 1a xenon/thﬁy ngén 3
1.5.5 |Kinh hién vi huynh quang ddng tidu cu cai LSM 900-Carl Zeiss — Durc 3
1.5.6 |Kinh hién vi soi ndi cai |7x-45x c6 dén trg sing 3
THIET BI KHAC (Mdy tinh, thiét bj nghe nhin, phdn mém,
2 ban ghé, ...)
2.1 |Ghé Ghé xoay khong dira 3
22 |Ban gd cohocti Kich thudc ban 1,2x0,8x0,8m 3




Don vi tinh M5t s6 dic tinh/yéu chu ky thuit DPinh miic
STT Tén may méc/ Thiét bi (Bo/cdil...) (t51 thiéu) (theo s0
luong)
2.3 |Hé théng server cai 3
K&/Tii chira m6i trudng bao quan & nhiét d6 phong, ké chua cai Céu triic chic chén, d& vé sinh 6
2.4 dung cu
2.5  |Workstation cai 3
3 DUNG CUY
cai SB.6110 - Hang: Euromex - Ha Lan 3
3.1 TrAc vi thi kinh Thi kinh HWF 10x/20 mm c6 thudc do tric vi
cai AE.1112 - Hang: Euromex - Ha Lan 3
3.2 |Tréc vi vat kinh Thudc tréc vi vat kinh 50 mm dugc chia thanh 500 phén trén lam kinh kich thuec 76 x 26 mm
1. PHONG THi NGHIEM CONG NGHE VI SINH
1 MAY/ THIET BI
cai Dung tich lam viéc: 10L 3
1.1 Hé théng nudi cdy chim/lién tuc Thiét bi cho phép diéu khién va kiém soat nhidt do, DO, pH, pha bot..
Truyén dong khudy truc tiép 50 — 1200rpm
céi HYQX-I Hang: Bonnintech - Trung Quéc 3
1.2 T nudi cay ki khi Nhiét 46 budng thao téc: +3°C - 60; Nhiét do ddng nhét: <+1; Nhiét d¢ bién dong: <+0.3°C;
Cép do ky khi: Ham lugng Oxy trong budng: <1%
cai ISS-3075R Hang: JEIOTECH - Han Quéc 6
1.3 |Ta 4m nubi cdy vi sinh Khoéng nhigt d6 20-80; B lam lanh (Hp): 1/6Hp; Loai chuyén dong: Quay
Khoang tdc do 20- 500RPM; Nguon dién 220-230V, 50-60Hz
14 May Hic én nhist cai Tai trong lac t5i da: 20 Kg; Thé tich: khoang 70 lit; toc do: 10 - 500 vong/ phitt; Nhiét: 50C trén nhiét do moi trudng dén + 3
. Y i 800C; D¢ bn dinh nhiét: + 0.1 K; Dién thé: 230V/50Hz
15 May dém khusn lac va do kich thuéc khudn fis cai Str dung cho 2 loai dia : 90mm & 55mm; Ty dong dém khuan lac tir 0.3mm; Ché do dém: tu dong hay ban tu dong; Dién 3
thé: 230V/50Hz
cai Mang loc HEPA H14 — DOP — Class 10 véi d6 loc hitu hiéu 99.999% . 6
1.6 Tt ¢y an toan sinh hoc cép Il KT co ban: 1.2m; KT ngoai: 1340 x 810 x 1400 mm; KT trong: 1220 x 580 x 670 mm; Ngudn dién sir dung :230 V/ 50 Hz
cai/phong  [80-100L. Dau do pH2/ Dau do DO3/ Cbdng thém Acid4/ Cong thém Base5/ Cong thém chét chéng tao bot6/ Dau do phat 3
hién mirc d6 bot7/ Bo 14y mAu8/ Bo xa khi ngung9/ Céng cale/ Congphu +PiudopH +Khoang do: 0~ 14.00 pH
1.7 Thiét bi Ién men + B9 chinh xac: +/- 0.01  +Bo didu khién PID  + Dau do nhiét do (Pt 100W)  + pham vi: 1am mat nude }ﬂ
' 5C~60C  +B¢ diéukhién PID  + Pham vi kiém soat: 0~200.0%  + D¢ chinh x4c: +/- 0.1  + B¢ diéu khién PI
cai/phong  [Nhiét d6 4m t6i da: -500C; Kha ning loai nudc: 11/24h; Thé tich ngan da: 4.51; Déng hd chén khong hién sd; 08 cong; 3
e s . Cong sudt 1am lanh & -23.30C: 524W; KT: W41xD53xH84 cm; Ngudn dién: 220V/50Hz
1.8 Thiét bi dong kho Phu kién chon thém: Binh chira va adapter 900ml; Direct vent system chamber; Bom chén khong Model RV8/Edwards
III. PTN HOA SINH VA BIEN POI KHi HAU
1 MO HINH
1.1 M4 hinh axit héa dai duong
2 MAY/ THIET BI
2.1 Méy cd quay chan khong 3

A

N OV



Don vi tinh Mot s6 dic tinh/yéu cau ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thidu) (theo s
Iuong)
céi Khoéng do: 0 ... 1990 mg/L (ppm); D phan giai: 10 mg/L (ppm) 3
: i Do chinh x4c: = 2% toan khoang do; Hiéu chuén bing tay 1 didm
May do tng chat.mn hoa tan TE dong b trir nhigt 4o tir 5 ,..g50°c; M trudmg ho:: dgng: 0...50°C
2.2 D§ am t6i da: 95%RH; Pin: 1 x 9V, hoat dong 300 gidr; KT: 145 x 80 x 40 mm
céi S6 chd vai cac vong dit: 8 chd; Nhiét do moi trudng + 5°C dén 99.9 °C 10
Bép cach thiy 8 chd Dudng kinh c4c vong 16: 111 mm; Chiéu cao lam vigc: 100 mm
2.3 Kich thuéc ngoai: 670 x 300 x 155 mm;Ngudn dién: 230 V/50...60 Hz/1.5 kW
ey R N i b S6 6ng pha mau: 6 ; Kha ning phan tich chira trong mau: 0.5 dén 60% 20
2.4 |BO chict Shoxlet bin ti dong 6 ong " | Nhineeg: mex 900G KT i §70'5 240 x 690 00: 220915012
bo 1 ong sinh han rudt ga; 1 binh dun thity tinh 1000 ml ; 1 phéu chiét (phéu tach ly); 1 nhiét ké ; 1 éng péih ( dé ndi bng sinh 2
B8 chung el 161 oubn hof ade hé}n yé‘i binh du1:| ); 1 b’inh tam gidc chira dung dich ngung ty; 1 bép dién 1000~w; 1 bom chim_mini dé day nudce chay qua
b0 sinh han; 2 gi d& sit c6 tru dimg , 2 kep cang cua, 1 kep vong tron d& phé&u chiét; Ong din nudce nhwa
2.5
26 may do pH cim fay cai K}loéng do: 0.0 défn 14.9 pH; B ph'?m giai; 0.01pH; Bj fhinh xéc: & 0.02 pH; Nhiét d6 hoat dong: 0-500C; Do 4m hoat 6
dong: 95%RH; Pin: 1 pin 9V, thoi gian hoat dong 300 gid; Kich thudc: 80 x 145 x 40 mm
cai Thiét b chudn d¢ AT1000 loai 2 bom, 2 xylanh. Loai chudn do: Dién thé (dong dién Zero& dugc 4p vio) amperometrcis, 1
2.7  |Thiét bi chuin d6 tw dong AT1000 va bé kit dg mau. Ché do chudn do: Mau, mau tring, mAu thyc + tring, miu QC, mu QC véi mAu tring. Thong sé: mV/pH, D6
dan, Nhiét do.
2.8 Bo diéu chinh pH tir dong (pH controller) bd Model Inpro 3250i/M200. Sensor Inpro 3250i, ngudn gbc Thuy Si 2 c4i; Man hinh M200 2 kénh; 1
May c6 thé do cac chi tiéu: Temperature, pH -Glass, mV, Conductivity, TDS, Salinity, Resistivity, DO - Luminescent 1
Maéy do da chi tiéu di hién trudng HQ40D (LDO), DO - BOD Probe (with LDO), ORP/Redox, Ammonia, Nitrate, Fluoride, Sodium, Chloride, Ammonium.( Phu
29 thugc dién cuc lya chon)
2.10 |Pién cuc pH cai 1
2.11 _ |Pién cyc do d dan dién céi 1
2.12 |Pau do DO cai 5
2.13  [Bom dinh lugng cai 1
2.14 |Bom chim céi Cong sudt 110W -13.000L/h, tiét kién 50% dién ap 1
2.15 |Bo tach bot BM-9 cho hd c4 canh cai Cong suét: 40W, Luu luong tdi da: 900L/h, Kich thudc: 235x295x600mm, Dién ap: 220V/110V 2
2.16 |Bo tao séng RW-15 cho hd c4 canh céi Cong sudt: 40W, Luru lugng tdi da: 13.000L/h, Dim (mm): 79x126, Pién ap: DC24V 2
2.17 |May lam lanh nuéc (Chiller) céi Model HC-500A, Heilea, Cong suét 1/2HP, luu lugng 1200-30001/h; dién ap 220-240V, 50Hz, 2,4A. 1
2.18 |Bé thiy tinh cai Bé kinh 8ly, KT 40cmx80cmx50cm 1
2.19  |Ké gb do bé 2 ting cai 1
2.20 |Bé nhya ding cho hé théng axit hoa dai duong céi 1
221 |Keé inox d& bé nhura 2 ting bo 1
2.22 |Bd lgc sinh hoc 1
223 |B{ tron khi CO2 bd 1
Binh nén khi CO2 + Van diéu chinh khi (Air pressor and bo 1
2.24  |precise valve)
225 |Lwu luong ké b6 Téc d6 dong 10-50L/phit, Iuu lwong ké diu vuéng, 1
2.26 |Buffer pH 7.0 Chai 10
2.27 |Buffer Ph9.21 Chai 10
2.28 |Dung dich bao quan dién cuc KCl 3M Chai 10
3 DUNG CU
3.1 B9 chiét dung méi céc c& (250ml, 500ml, 1000ml, 5000ml).




Don vi tinh Mt sé diic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bj (Bo/cdil...) (i thiéu) (theo sb
Y lugng)
3.2 B§ sac ky
3.3 Lam kinh tréc vi (Calibration slide ruler) bd Kich thu6c: 25mm*75mm; céc thang do: 1mm/100; Imm/10 1
cai Dugc 1am tir thiy tinh ¢6 kha ning chiu nhiét va khang hoa chét cao va dugc xac dinh theo TCVN hién hanh vé dung cu 2
3.4 Binh do ti trong thiy tinh phong thi nghiém
Bo phéu loc hiit chan khong bo Phéu thily tinh dung tich 300ml; Binh tam gi4c dung tich 1000ml c6 ¢ nham ngoax Cb ndi binh tam gi4c nham trong c6 5
gén voi nhya PTFE c6 thé thao roi; Kep nhom son tinh ding dé gitr phéu v6i cé ndi; Ong cao su chan khong @ 6mm dai 1m
- C4c phin thiy tinh dugc lam bing thiy tinh trung tinh (borosilicate)
3.5
Binh hit &m kém chét hit &m duong kinh $200mm va céi Phan tiép xtic binh hiat &m va ndp dugc nham dam bao do kin kit 1
3.6 $300mm Trén nip binh c6 voi va khoa PTFE
3.7 |B chay cbi thiy tinh $60mm; $90mm, ¢ 180mm bo Chét ligu: Thily tinh. Ding trong phong thi nghiém d& nghién, tron mau san pham 10
bo Bugc lam tir thily tinh ¢ kha nang chiu nhigt va khang héa chat cao va dugc x4c dinh theo TCVN hién hanh vé dung cu 12
3.8 Buret 25mL va gia d@, phéu di kém thiy tinh phong thi nghiém
cai DPugc lam tir thuy tmh borosilicate 12 mot loai thily tinh c¢6 kha nang chiu nhiét va khang héa chét cao va dugc xac dinh 6
. e . . theo tidu chuin quéc té ISO 3585
Buret vi lugng khéa thity tinh thing loai 1ml, 2ml, Sml - Khéa thity tmhqdau mai; Thoi gian chay: 30 gidly; Hiéu chuin véi dung tich rot vao & nhiét do tham chiéu +20°C; Vach
3.9 chia: 0.01ml
. . céi Dugc 1am tir thiy tinh ¢6 kha ning chiu nhiét va khang hoa chét cao va dugc xac dinh theo TCVN hién hanh vé dung cu 60
310 Binh tam gic ¢& 50mL, 100ml, 250ml, 500ml, 1000ml thity tinh phong thi nghiém
Binh ciu ndt mai dung tich céc & 250mL, 500ml, 1000mI cai Bl.ch .lz‘im tir thity t’inh c(i kha nang chju nhiét va khang hoa chit cao va dugc xac dinh theo TCVN hién hanh vé dung cu 30
3.11 thity tinh phong thi nghiém
cai Bugc lam tir thily tinh ¢6 kha ning chiu nhiét va khang héa chét cao va dugc xac dinh theo TCVN hién hanh vé dung cu 50
3.12  |binh dinh mirc céc loai: 50ml, 100ml, 250ml, 1000ml thiy tinh phong thi nghiém
3.13  |Lo nho giot loai 50ml, 100ml lo Dugc 1am tir thiy tinh ¢6 kha ning khéng hoa chat cao 100
Lo dung hoa chét nut thuy tinh mai cc loai (100ml, 250ml, lo Dugc 1am tir thiy tinh ¢6 kha ning khang hoa chit cao va dugc x4c dinh theo TCVN hién hanh vé dung cu thily tinh phong 100
3.14  |500ml, 1000ml) thi nghiém
3.15 |Gidy loc (0,45um) hép 20
cai Dugc lam tir thiy tinh c6 kha nang khang héa chét cao va dugc x4c dinh theo TCVN hién hanh vé dung cu thiy tinh phong 100
3.16 Ong dong céc loai (50, 100, 250, 500mL) thi nghiém
) bd Bugc 1am tir thiy tinh c6 kha ning chiu nhiét va khang hoa chét cao va dugc x4c dinh theo tiéu chudn qudc t& 1SO 3585 100
3.17 _ |Pipet thing céc loai (ImL, 5mL, 10mL,25mL )
; b6 Bugc 1am tir thiy tinh ¢6 kha ning chiu nhiét va khang héa chét cao va dugc xac dinh theo tiéu chudn qudc t& ISO 3585 100
3.18  [Pipet thuy tinh bau, céc loai (1ImL, SmL, 10mL,25mL )
3.19  |Ong sinh han rudt ga kém éng ddy din nuéc cai dai 400mm, hai d¢4u nham 29/32, 2 voi din nuéc vao, ra 20
Phéu chiét hinh qua 1€ cac ¢ 60ml; 100ml; 250ml; 500ml; cai Dugc lam tir thity tinh chiu nhiét, c6 kha nang khang héa chét cao va dugc xac dinh theo TCVN hién hanh vé dung cu thuy 20
320 [1000ml tinh phong thi nghiém
321 |Kep éng nghiém cai kep g0 30
322 |Chédi co rira dung cu thi nghiém céc c& 20cm, 30cm cai chéi 16ng co, can cam inox 50
323 |Gia dung 5ng nghiém cai gia inox 20
THIET’ BI KHAC (Mdy tinh, thiét bi nghe nhin, phan mém,
4 ban ghé, ...)
4.1  |May tinh dé ban cai 4GB RAM 1
IV. PHONG THi NGHIEM CONG NGHE GEN
1 MAY/ THIET BI
1.1 |Bloch nhiét ci 96 6ng, nhiét d6 max 960C 1




Don vi tinh M3t sb dic tinh/yéu ciu ky thuat Pinh mie
STT Tén may mé6c/ Thiét bi (Bé/cdil...) (t6i thiéu) (theo sb
luong)
1.2 May vortex cai Mix dung dich trong dng nghiém hozc binh nhé véi chuyén dong tron, dao dong; 0 - 3,300 rpm 1
cai NanoDrop UV-Vis Spectrophotometer vowis mdy in 1
13 |May do ndng do DNA Nano Drop Do ndng d¢ axit nucleic & 260nm va do tinh khiét bing ty 1& 260/280
Do ndng db protein tinh khiét & 280nm
1.4  [May li tim eppendorf cai 24 4ng, nhiét do phong 1
cai Z 326K - Hang: Hermle - Purc 1
Thiét bi phit hop tiéu chun IVD; B6 diéu khién bing vi xir 1y véi man hinh hién thi LCD l6n
Khéa nép b?mg dién; Hé théng lam lanh khéng st dung khi CFC; Pugc san xuét theo quy dinh an toan Quéc té, IEC
61010; D% 6n < 60 dBA & tde do tdi da; Cai dit nhiét do tir -200C dén 400C v6i budc tang 10C
1.5 Maéy li tdm eppendorf lanh (li tdm lanh) Tdc do ly tam tdi da: 18000 vong/phut; Lirc ly tam t6i da: 23542 xg; Thé tich Iy tam t5i da: 4 x 145 ml
Khoang tdc do: 200 — 18000 vong/phut; Thoi gian cai dit: 0 — 59 phut 50 gidy, cai dat 10 gidy; 99 giv 59 phut, cai dit 1
phut; Ngudn dién: 230 V, 50 — 60 Hz
Bao gbm: My ly tim Z326K; Rotor goc 44 x 1.5/2.0 ml
Rotor géc 6 x 50 ml + Adapter cho éng Falcon 15 ml : 01;
1.6 May li tdm plate cai Nhiét d6 phong, ly tim 1 lan dugc 4-8 plate 1
1.7 May luan nhiét PCR céi 2 plate 96 giéng (2 block nhiét), nhiét dd 0-960C 1
Hé théng may dén di ngang (B6 dién di va Bo ngudn dién di) céi Gom: B dién di va Bo ngudn dién di (Bo adaptor+ Bo db gel 2 lugc) 1
1-B0 dién di: Ky ma hiéu: CVS10DSYS-CU Hing: Cleaver scientific - Anh
Thiét ké cho chay dién di PAGE, 2-D va blotting
Tuong thich v6i c4c bén gen dic sén c¥: 8x10 va 10x10 cm; C6 thé chay: 1- 4 loai gen dién di bing cach dé gel don hodc
kép, sir dung c4c bo kinh c6 gén sin thanh dém; Lugc day 1mm bao gdm cé caster; MAu: 2x12; Thé tich dung dich dém:
250ml-1200ml
1.8 Bao gdm: Bé dién di; Lugc 12 méu, day 1 mm; 10 x 10cm Casting Base; 10 x 10cm Plain Glass Plates 2mm thick (pk/2);
10 x 10cm Plain Glass Plates with 0.75mm Bonded Spacers (pk/2)
2- B9 ngudn dién di: K§ ma hiéu NANOPAC-300P Hang: Cleaver scientific - Anh
Dién thé dong ra: 10-300V; Cudng do dong ra: 10-400mA; Cong suit: 60W max; Hen gid: 1 - 999 phut v6i 4m béo lién
tuc; Man hinh hién thi: 3-digit LED; S6 luong ngd ra: 2 bo ngd ra song song; Ngudn dién: 100-240VAC
céi Tdc d6 I4c thay dbi: 50 dén 450 vong/phut; He thdng can bing tai tr dong; Hoat dong lién tuc hogc ding gidy voi tat tu 1
1.9  |May lic da nang (Multi Platform Shaker) dong; Linh hoat t6i da v6i nhiu tlty chon cho c4c phu kién hoan dbi cho nhau; Iic dugc éng nghiém, plate, binh tam gidc
Gié tir cho PCR tube Magnetic Bead Separation Rack for 96- cai Nam chdm manh hiit céc hat tir (bead); Str dung cho gid 96 tube PCR 0.25ul; Chét liéu acrylic trong cho phép xem quan sat 1
1.10
Well PCR Tube Plate qua thanh tube
. E o cai bom chan khéng higu suét cao; Roto bing nhdém goc ¢b dinh cho cac éng ly tim 1,5 mI;N4p bing chit acrylic trong sudt 1
111 [Méy lukbd oz (DNA/RNA) chan khong & theo ddi tién d; Man hinh diéu khién tu dong
1.12  |Bubng thao tac khir tring céi Loc bang than hoat tinh Pén khir trung UV, dén chidu sang; Kich thuée: 120/80 cm 1
1.13  |Hé thdng server cai RAM 128GB, ROM 4T 1
1.14  |Workstation csi  [RAM16GB,ROM IT 1
2 DUNG CU
2.1 |Ong dong cac loai (50, 100, 250, 500mL) b0 1
2.2 |Binh tam gisc 1000mL cai 20
2.3 Pipet man céc loai (10, 100, 200, 1000 ul) bo 1
2.4  |Pipet tip cac loai (10, 100, 200, 1000 ul) bo 100
2.5 |Eppendorf1.5ml cai 100
2.6 |PCR tube (25, 50 ul) cai 20




Don vi tinh M@t s dic tinh/yéu ciu ky thuat Pinh mire
STT Tén may méc/ Thiét bi (Bo/cdi...) (t6i thiéu) (theo sé
Iuong)
2.7 |May lam d4 bao tu dong céi 1
V. PHONG THi NGHIEM CNSH THU'C VAT
1 MAY/ THIET BI
cai LV-VCOD Hiang: Lam Viét - Viét Nam 3
Tii thdi tao moi trudmg khi sach trong pham vi ti bao vé mau vat thi nghiém. Ta c6 thé cho 2 ngudi thao tac déi dién hozc
01 ngudi thao tac & mot bén.
i N . - Mang loc thd kich thuéc 400x400mm gén trén néc ti cho phép loc b bét hat bui & dé dang vé sinh loc
11 Boc cay thyc vat (2 ngudi doi dién) - Mang loc tinh HEPA kich thudc 750x450x70mm higu qua loc 99.99% céc hat bui c6 kich thudc tir 0.3um.
- T c6 02 dén UV tiét trung bd tri truée & sau loc HEPA; Téc do gi6 qua loc HEPA: 0.3 - 0.45 m/s
- Chén d@ ti dang khung bing sét son tinh dién
- Kich thuée: 900*700*700mm(W*D*H)
cai TUV T8 Hang: Rang Dong - Viét Nam 1
Dén phit ra budc séng 254,7 nm phi hop cho viéc khir tring, diét khuan khong khi, nuéc, phong mé, phong bénh nhan,
1.2 Deén UV khir tring phong thi nghiém...
Cong sult phat xa UV: 9,5W; Loai tia UV: UV- C; Dién 4p c6 thé hoat dong: 170V - 240V
Ngubn dién: 220V/50Hz; Cong suat: 36W; Tudi tho dén: 8000 giv
céi STERI 320 Hang: TBR - Viét Nam 6
13 Thang nhiét d¢: 100 -2500C; C6 chirc ning cai dt nhiét do theo yéu cau.
’ H¢ diéu khién vi st ly (PID) gitip kiém soat tt qua trinh gia nhiét va gidm nhiét. C6 hé thdng béo vé khi qua nhiét; Dung
Hop Nhiét Thanh Tring (Glass Bead Sterilizer) tich budng: 320ml; Kich thuéc budng khir tring: 6x12CM (320ML)
cai 1010C Hang: Victor -Trung Quéc 3
1.4 Pham vi dai do: 0.1 dén 200000 Lux; D6 phan gidi: 0.1 Lux/0.01 FC; Pon vi do: Lux hozic FC; Man hinh hién thi: LCD
May do cuong do anh sang hién thi dén 1999
cai MS - G Hang: Total Meter - Dai Loan 3
1.5  [M4y do d6 4m hat va bot ngii coe Pham vi do: 3% -80% (Téng hop); 5% -30% (Pic biét); Nhiét do :0-60 ° C; Do 4m: 5% -90%
Resolusion: 0.1; Dg chinh x4c: + 0,5% n
o vgi an gm B TM-183P Hang: TENMARS - Dai Loan 3
16 [ Thickbidonhige.dd, 4p bm Thang do nhietgdo: -20.0°C ~+60.0°C; Thang do d &m: 1-99%RH
1.7 Micropipet 0,1-2.5ul cai Micropipet 0,1-2.5 ul 3
1.8 Micropipet 5-10ul cai Micropipet 5-10ul 3
1.9 Micropipet 2-20ul céi Micropipet 2-20ul 3
1.10  |Micropipet 10-100ul cai Micropipet 10-100ul 3
1.11  |Micropipet 20-200ul cai Micropipet 20-200ul 3
1.12  |Micropipet 200-1000ul cai Micropipet 200-1000ul 3
1.13  |Microtome bd chidu day 14t cit: 0,5-60um 3
cai HPP110eco Hing: Memmert - Dirc 3
Thé tich 108L; Diéu khién dugc nhiét do, do am, 4nh sang
PR Khoéng nhlet d6 hoat dong Khéng dén, c6 do 4m: +5 (it nhat 200C dudi nhiét d6 moi trudmg) dén + 700C; Khong dén,
L14 [T viKhi hau khong d6 am: 0 (it nhat 200C du6i nhiét d6 moi trudmg) dén + 700C
D§ cai dit chinh xac: 0.10C; Sir dung 2 du do nhiét d6 Pt100 Class A; Khoang didu chinh do 4m: 10 dén 90%rh; D cai
d#t chinh xac: 0.5%rh
2 DUNG CU
2.1  |Dao, kep, kéo (dung cu ciy miu) bo Lam bing inox khong ri 6
2.2 |Binh thuy tinh cdy miu 180ml cai 1am bang thuy tinh chiu nhiét (chiu sdy, hdp) 100
2.3 |Binh thuy tinh cy mau 380ml cai 1am béng thuy tinh chiu nhiét (chiu sdy, hip) 100
2.4  |Binh serum thuy tinh 500ml cai 1am bang thuy tinh chju nhiét (chiu say, hap) 100
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Don vi tinh M3t s6 dic tinh/yéu ciu ky thuat DPinh mirc
STT Tén may méc/ Thiét bi (Bo/edil...) (t5i thiéu) (theo s6
’ lugng)
25 Binh tam gidc 1L cai lam bzng thuy tinh chiu nhiét (chiu say, hap) 100
26 |Binh tam gidc 500ml cai 1am bang thuy tinh chiu nhiét (chiu sy, hp) 100
57 |Binh tam gidc 250ml cai 1am bang thuy tinh chiu nhiét (chiu sdy, hip) 100
28 |Ongdong IL céi 1am bang thuy tinh chiu nhiét (chiu sdy, hip) 50
- Ong dong 100ml cai 1am bang thuy tinh chiu nhiét (chiu sy, hap) 50
210 |Piathuy tinh céi 1am bang thuy tinh chiu nhiét (chiu sy, hap) 50
THIET’ BI KHAC (Mdy tinh, thiét bi nghe nhin, phdn mém,
3 ban ghe, ...)
dan Bao g0m: Dan den va dén LED o 1
31 Dén ké + dén LED kém theo d& nudi cly Cl.lﬁt‘liéu:‘thép duc 16 son chong ri,ﬂcéch dién; K.ich thu'.érc VYIOBO X DSOQ X H2590; Sf‘) tﬁr{g: 5, . .
j Di kém dan dén LED ong, cudng do 4nh sang tai mit gian 1a 2000 lux (Di kém gian ké nudi cdy, cudng do anh sang tai
mit gian 12 2000 lux)
V1. PHONG THi NGHIEM CNSH PONG VAT
1 |MAY/ THIET BI
11 Ta &m nudi cAy té bao cai Model: Touch 19.0S - Hi'ng sé:n xt}ét: LEE; - A_nh, Dz'.li diéu chin'l'} khi COZ': 0% dén 20%, D¢ phan giai: 0.1%, Cam bién 1
CO2: Hong ngoai (IR), Ap suat dau vao: toi thiéu 5psi (0.3bar) tbi da: 10psi (0.7bar)
1.2 [Binh chua nitrogen lanh cai Model: Cryosystem 750 - Hang san xuat: Chart MVE, Dung tich 47 lit 2
1.3 Thiét bi loc mang cai B0 loc c6 dém PTFE, kep va Phéu loc 500ml, binh loc 2000 ml 2
14 |Micropipet 0,5-10pl céi - Pipette thé tich thay ddi tir 0.5 — 10 L (s6 lugng 1) 2
1.5 |Micropipet 10-100pul céi - Pipette thé tich thay ddi tir 2-20 pL (S5 lwgng 1) 2
1.6 |Micropipet 2-20pl céi - Pipette thé tich thay di tir 10 — 100 pL (S6 Iugng 1) 2
1.7 |Micropipet 20-200pl céi - Pipette thé tich thay d3i tir 20 — 200 uL (S Iugng 1) 2
1.8 |Micropipet 100-1000p1 céi - Pipette thé tich thay d5i tir 100 — 1000 pL (S6 lugng 1) 2
1.9 [Micropipet 1000-5000pul céi - Pipette thé tich thay ddi tir 0,5 — 5 mL (S6 lugng 1) 2
1.10  |Ta dm co may lic céi Model: IF110 - Hang san xuat: Memmert - Dirc, lwu théng khong khi cung birc bing 2
1.11 céi May ly tdm lanh 50.000 vong/ phut Hanil Ultra 5.0, Téc d6 t5i da (rotor goc): 50,000 vong/ phut, Luc ly tam ti da RCF
May ly tam téc dd cao (rotor gdc): 254,345 xg, Cong suét tdi da (rotor géc): 250ml x 6, Tang te/giam tdc: 10 budc, Giai nhiét d hoat dong: -
10°C dén +40°C, Nhén dién rotor: tu dong
1.12 My et mb lorth céi May c~ét vi phiu tay quay Model: HM325, Hang sin xut: Thermo Scientific - Anh, may cit dang quay tay, c6 ché don cit 1
i got mau 10-30 um, do day 14t cat 0.5 - 60 um, kich thuéc mau 55*50 mm
VII. PHONG THi NGHIEM CNSH TE BAO
1 MAY/ THIET BI
1.1 |Tdan toan sinh hoc cip 2 (cell culture biosafety cabinet (class cai Ti thoi tao méi trudmg khi sach trong pham vi tit bao vé mAu vat thi nghiém. Pat tiéu chuan an toan cap d9 2. 3
2)) .
1.2 Pén UV cai Dén phat ra bttrdc séng 254,7 nm phit hop cho viéc khir tring, diét khudn khong khi, nuée, phong md, phong bénh nhan, 3
phong thi nghiém...
1.3 cai STERI320 Hang: TBR - Viét Nam 3
s ’ . Thang nhiét d¢: 100 -2500C; C6 chirc ning cai d4t nhiét do theo yéu ciu; Hé diu khién vi st Iy (PID) giiip kiém soét t6t
Hop Nhiét Thanh Tring (Glass Bead Sterilizer) quid ik gia ;hiét vA gidm nhiét. C6 hé thc%ng bai vé khi q(:xa nhize,t y(PIDyelip
Dung tich buong: 320ml; Kich thuéc budng khir tring: 6x12CM (320ML)
1.4 |Thiét bi do nhiét do, do 4m Thang do nhiét d¢: -20.0°C ~ +60.0°C; Thang d¢ do am: 1~ 99% 3




Don vi tinh Mot s6 dic tinh/yéu ciu ky thuét Pinh mitc
STT Tén may méc/ Thiét bi (Bo/cdil...) (ti thiéu) (theo sb
luong)
cai Vortex 3000 Hang: Wiggens - Dirc ) 3
1.5 May vortex VLF ZX4 Mix dung dich trong ong nghiem hoc binh nhé véi chuyén dong tron, dao dong
Toc d6: 0 - 3000 rpm; Quy dao lic: 4/0.16
1.6 [Tu 4m nuoi cay té bao cai Mang loc CO2, cam bién NDIR do CO2, dén UV tiét trung, khir trung bing khi néng 3
1.7 Binh chira nitrogen lanh cai am 150 d¢ C ho#c hon 3
1.8 [May ly tam lanh céi 18000 vong/, -10 do C dén 40 d6 C, 60x1,5/2,0ml 3
1.9 May dém dong té bao cai séng siéu am trén 2MHz, 1-4 laser, kich thudc hat 0.5-50um 3
1.10 |Bé sinh khéi 5L cai Dung tich 5L 3
L11  (Bé sinh khéi 20L cai Dung tich 20L 3
112 |Bé sinh khdi 100L cai Dung tich 100L 3
2 DUNG CU
2.1 Micropipet 0,1-2ul cai 0,1-2ul 3
2.2 . |Micropipet 2-20ul cai 2-20ul 3
2.3 Micropipet 20-200ul cai 20-2002u1 3
2.4 |Micropipet 200-1000ul cai 200-1000u1 3
2.5 Binh thiy tinh tron hop 5, 10,25, 50 ml 3
2.6  |Chai nuoi cy té bao hop 5,10, 25, 50 ml 3
2.7 |Pianubi ciy té bao hép 3
2.8 Pipettes nhuya tiét tring hop 3
2.9  |Giéng nuoi ciy té bao hop 3
2.10  |Tubes ly tim hop 3
2.11 |Cbc lgc tiét tring hép 3
212 |Tubes nudi cy té bao hop 3
213 [Syringeloc hop 3
VIII. PHONG THU'C NGHIEM CNSHMT TAI NINH PHUNG
1 MAY/ THIET BI
1.1 Kinh hién vi cai D) phong dai 10x, 40x, 100x; C6 camera chup anh vat thé
Neaa bd Pugc 1am bing inox, thé tich 1én men tdi da 100L
b2 BS01 LE. e HOS ’ Co (}’16 théng déu khién nhiét o, pH, DO, cénh khudy
L bd Thé tich 1én men t5i da 21L 9
1.3 INoi lén men 20L ’ C6 hé théng didu khién nhiét do, pH, DO, canh khudy
cai - M§-49L Hang: ALP - Nhit Ban ] 3
NQi hap tiét trung tu dong, loai dimg; Dung tich:, 105 lit; Ap suat/nhiét d¢: 0.16MPa/ 1270C (max)
Diéu chinh nhiét d6: 40...1270C; Nhiét dd 1am am: 40...600C; Nhiét do hoa tan: 40...990C
1.4 [N&i hdp khir tring Van an toan vén hanh & 0.18MPa. Kiém tra thiy lyc 0.36MPa. o )
Hé thong dicu khién: Diéu khién vi xir ly'3 Man hinh gaphic; Man hinh nhiét d6 3 s6; Piéu khién nhiét d¢ PID
+ Man l:ninh thbi gian 2 sé'cho gid va 2 s6 cho phut, dém ngugc )
Cung cap bao gom: Noi hap tiét trung; 3 gié khong gi: ®380x400 mm; Dudng 6ng x4, chai chira nudc xa
1.5 T sdy khir tring cai Dung tich 80L - 100L 3
1.6 |Tu cy visinh cai Pat ATSH cép 2 3
1.7 T dong lanh siu cai Dung tich 270L - 300L; nhiét d¢ -70 do 6
1.8 |Talanh cai Dung tich 250L - 300L 6
1.9 |Tu &4m nuoi vi sinh vat cai Dung tich 60L - 80L, nhiét d6 35 - 80 do 3
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Pon vi tinh M3t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdi...) (t6i thidu) (theo s6
_ luong)
1.10  [May sdy bd Coéng suat 100kg/ngay 3
1.11  [May dong g6i tw dong b0 Can tyr dong, chia tui 5 - 10kg/thi 3
1.12  |Can phan tich céi Khdi lwgng 100 - 1.000gram 3
1.13  |Lo vi séng céi 20-30L 3
, . cai Tdc do ly tam tir 8.000 - 14.000 rpm 3
L14 |May ly tim Thé tich ly tim 600mL -1000mL
115 |May déng khé min vi sinh cai Kha‘nang do’ng kho toi da: 2.5 kg; Higu suat t6i da: 2 kg/24 gid; Nhiét do: khoang -55 d¢ C; Thé tich budng dong kho: 3
khoang 3.5 lit
; 4% s cai Thang do: 0 to 14 pH 3
Llo  [May o ptidehan Do phan giai: 0.1, 0.01, 0.001
1.17  |May chung cit nudc 2 1an cai Cong suét 1,8L/h 3
1.18  [Bép hdng ngoai céi Str dung dién 220V 3
2 [DUNG CU
2.1 Micropipet 0,1-2ul cai Thé tich hit 0,1-2ul 3
22 |Micropipet 2-20ul cai Thé tich hut 2-20ul 3
2.3 [Micropipet 20-200ul céi Thé tich hut 20-200ul 3
2.4 |Micropipet 200-1000ul céi Thé tich hit 200-1000ul 3
2.5 Ong dong (50,100,300,500,1.000mL) bd Thuy tinh 3
2.6 Binh tam giac (50,100,150,250,500,1.000,2.000mL bd Thily tinh chiu nhiét 3
2.7  |Pipet tip c4c loai (10 - 1000 ul) tai Nhuya, v6 tring 3
2.8  |Eppendorf2.0ml tai Nhua, v6 tring 3
29 |pra petri Ciap (l:lép va |Thiy tinh chiu nhiét; d&=9cm 30
day)
2.10 |Ong nghiém Céi Thiy tinh chiu nhiét; d=1,8cm 100
THIET BI KHAC (Mdy tinh, thiét bj nghe nhin, phdn mém, 2
3 ban ghé, ...)
51 |Ban ghé lam viec ‘ b (ban+10 |Kich thudc ban 1,2x0,8x0,8m; mit g6, khung sit; ghé inox c6 tra cao 0,6m 2
' (Phong kiém tra sian phdm, phong thanh phdm ) ghé)
32 Bon rira inox (Phong chudn bj mdu, Phong sin xudt, Phong céi Bon rira d6i; DxRXC = 2x0,6x0,8m )
) san xudt, Phong kiém tra san phdm)
;3 |Tihéa chét va dung cu (Phong chudn bi mdu, Phong kiém tra céi Ti khung sét, cira nhua hozc kinh; DxRxC = 1,5x0,4x1,6m 2
) san phdm, Phong san xudt)
34 Ban thi nghiém xtr Iy mau, pha méi truomg, chudn bi thi cai Dai x rong x cao = 3m x 2m x 0,8m; mit da granit, khung inox 2
: nghiém (Phong chudn bi mdu)
\ . : . ) s s < bd VI8ENF - Hang: LG - Viét Nam 2
35 xj’{ lji‘;&%"’”g 56 B Phong b &ra sanplham, Phong Cong suét: 2HP/18000BTU; Cong ngh Inverter; Sit dung méi chit lanh R32; Mang loc loai b tac nhan gay 6 nhiém
IX. PHONG HQC/HQI TRUONG
1 |PHONG DUNG CHUNG
1.1 Phong thi nghi¢m Di¢n tich |Yéu cdu xdy dung, cii tao
1.1.1  |Phong thiét bi nhiét 30m2  |Ban da dé may, cira s6 thong thoang, c6 hé théng dién 3 pha 1
30m2 Heé thong thoat nudc, bon rira dung tich 16n 2




6.1

Khu nuéi dong vét thuc nghiém

Don vi tinh Mt s ddc tinh/yéu clu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/edil...) (téi thiéu) (theo s6
_ luong)
1.1.2  |Phong chuén bj va xir Iy miu Quat, 4nh sang
(T hut, 16 vi song....).
1.1.3  |Phong kinh hién vi 10m2  |Trang bi ban d4 d kinh, may lanh. 1
40m2 Ban thiét ké chuyén dung cho thuc hanh, mat d4 , kich thudc 1.5mx4mx0.9m, c6 dudng nudc chiy & giira. 1
1.1.4  |Phong thuc hanh s6 1 (Ho4 sinh, T€ bao, dong vit) K& 2 tang dé dung cu héa chat thuc hanh, KT 1.5mx4mx0.9m, c6 thiét ké duong dién ngam;30 ngh’ ngdi, bang viet
1.1.5  |Phong thuc hanh s6 2 (Vi sinh, thyc vat) 40m2 Ban d4 cho 20-30 ngudi 1
1.1.6  |Phong lam viéc cho gido vién 10m2 02 ban lam viéc, tii lanh, quat, gia sach.
2. PHONG THi NGHIEM CNSH VI SINH VAT
Phong thi nghi¢m Dign tich |Yéu ciu xdy dung, cdi tao
2.1  |Phong cdy gibng vi sinh vat 10m2  |Tudng va san lat gach men (nhim dé vé sinh, lau rira). 2
2.2 |Phong lén men (nudi cdy) 20m2  [Nhiét d6 6n dinh (diéu khién bing may diéu hoa nhiét dg). 1
23  |Phong sau 1én men 20m2  [Nhiét do n dinh (diéu khién bing may didu hoa nhiét do). 3
3. PHONG TN HOA SINH VA BIEN POI KHi HAU
Phong thi nghiém Dién tich |Y&u cau xiy dung, cii tao
" . 2 2 T \ A l . A A . A ~ . sA A *n th S A . : 1
31 Phong mé hinh bién déi khi hiu Sm udng va san 14t gach men, c6 trang bi may di€u hoa 6n dinh nhiét d9. Thiét ké dién nudc theo yéu céau
32 Phong tach chiét, tinh ché c4c hop chét c6 hoat tinh sinh hoc 10m2 Phong thoang mét 2
) cao
4. PHONG THI NGHIEM CONG NGHE GEN
Phong thi nghi¢m Di¢n tich |Yéu ciu xay dung, cai tao
41  |Khu tach chiét DNA 10m2  (Ban/budng thao tac miu, c4c thiét bi nho (block nhiét, méy vortex, may spindown 1
42 |Khu nhén bin DNA 20m2  |Budng thao tac vo tring, may li tim, PCR 1
43 Khu vue dién di 15m2 Véch kinh ngan v6i cac phong thi nghiém, ti hat khi doc, hé thong dién di, phén tich hinh anh gell 1
44 Phong phan tich di lidu 10 m2 C6 may lanh cho hé théng server, workstation 1
5. PHONG THI NGHIEM CNSH THU'C VAT
5.1 Phong thi nghiém Dién tich |Yéu ciu xay dung, cii tao
5.1.1 |Phong cdy gibng 15m2  |Tudng va san lat gach men (nhim d& vé sinh, lau rira). 2
. . 15 m2 Tudng kin, khong bi anh hudng anh sang ciia bén ngoai (khong sir dung chit liéu thuy tinh). 2
5.1.2  |Phong nudi cay e AR E = e 3 ot AR
Nhiét d on dinh (diéu khién bang may diéu hoa nhiét do).
53 [Vicho wom 50m2  |Nha bao bing luéi chong con triing, mai bing vat lidu cho anh sang di qua, nén bang vat liéu thodt nudc va sach sg, c6 hé 4
) théng nudce/thoat nude, trang bi hé théng dan cay va tuéi ty dong.
6. PHONG THi NGHIEM CNSH PONG VAT
Phong thi nghiém Di¢n tich |Yéu cu xdy dung, ci tao
200 m2  |DPam bao an toan sinh hoc va xir Iy chét thai tir khu nudi dong vat thuc nghiém 1

7. PHONG THi NGHIEM CN TE BAO
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Pon vi tinh Mot s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo o
lugng)
Phong thi nghiém Di¢n tich |Yéu ciu xdy dung, cdi tao
. R s X A X . LA hi  1a - 5i: C6 hé tho 'kh{mkh;;élh 1
71 Phong nudi cdy t bio 15-20 m2  |Tudng va nén can dugc op gach; chong nudce, chiu axit, kiém, chiu dung mdi; C6 hé thong loc bui, g khuén; méy lan|
8. TRAI NINH PHUNG
Phong thi nghiém Dién tich |Yéu cu xdy dung, cii tao
8.1 Phong chudn bi mAu va méi trudng 30 m2 C6 hé théng dién, nudc, bon rira, dung cy, gach men 1
82  |Phong kiém tra chét lugng sin phim 20m2  |C6 hé théng dién, nudc, bon rira, gach men 1
83  |Phong san xuit 50m2  |C6 hé théng dién dam bo, gach men 3
8.4 Phong thanh phim 100m2  |C6 hé théng dién dam bao, gach men 1
8.5  [Kho san phim 500m2  [Co hé thong dién dim bao, gach men 1
M |TO CONG NGHE THONG TIN
I- PHONG HQC PA NANG TRANG BI THIET BI CONG NGHE CAO DUNG CHUNG CHO CAC NGANH
HE THONG PHAN MEM QUAN LY DAY HQC PA
1 2
NANG
1.1 |Phin mém Quan ly 16p hoc Mythware - danh cho Gido vién va | phan mém |Broadcast man hinh, Hoc sinh mau, Net Movie, Camera, Bang twong tac, Tra 1&i nhanh, Két ni tw dong, Hoc vién ding 1
36 hoc vién ky, Quén ly tép tin, Im lzing, Thiét 14p tir xa, Gidm sat man hinh & Diéu khién, Application Monitor, Quan sat Web, Khao
sat Survey, Quiz
1.2 B0 phat song Wifi chuyén dung (Kém theo 6 cimg 1TB tich bd Mythware Classroom Cloud AP 5
hop trong B phat song wifi) Antenna Type 3X3 MIMO, Built-in high gain antenna; Network Standards IEEE 802.11 a/b/g/n/ac; Band Frequency
2.4GHz - 5SGHz -Wireless Transfer Rate (Max) 11g 54Mbps 11n 450Mbps 11ac
2 MAY MOC, THIET BI PHUC VU NANG CAP CO SO DU
LIEU VA THIET BI DU PHONG
2.1 Access Switch Bo Aruba 6000 24G CL4 PoE 4SFP Switch 10
- 24 cbng 10/100/1000 base-T
- 4 cbng 1G SFP
- 01x USB-C Console
- 01x USB Type-A Host port
- C6 séin 1 ngudn
- H trg ngudn PoE 370W
- Quat ¢b dinh
22 Module cho Coreswitch Aruba 5406R zI2 Switch Cai Aruba 24p 1Gb Ethernet v3 zI2 Mod 2
23 Dell ME5024 Storage Array Bo Controller Cards: 32Gb FC Type-B 8 Port Dual Controller 2
16G/SFP and 32G/SFP+ FC Optics8x SFP, FC16, 16GB
Hard Drives: 1.92TB SSD SAS Read Intensive up to 24Gbps 512€ 2.5in Hot-Plug 1WPD, AG Drive
Rack Rails: Rack Rails 2U
BezelME Series 2U Bezel
Power Supply:, 580W, Redundant, DAO and APCC
Regulatory: Regulatory Label for Dell EMC MES5024/ME4024/ME424, No CE Marking - APCC & TW
Power Cords: Jumper Cord - C13/C14, 4M, 250V, 10A (US, EU, TW, APCC countries except ANZ)
24 Modul Quang Single Mode 10G compatible Cai Modul Quang Single Mode 10G compatible — Trung Qudc 16
2.5 Td mang Cai VietRack S-Series Server Cabinet 36U 600 x 1100, mau den. 5
-36U, chiéu cao 1378mm, chiéu rong 600mm, chiéu sau 1155mm.
2.6 |Thanh phan phdi ngun dién VietRack Cii VRP112-MCBI6 : Thanh phdn phdi nguon dién, 12 6 céim Universal, 164, 250V, MCB 5




Pon vi tinh Mt s dic tinh/yéu cAu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo sb
Iuong)
2.7 |Chong sét cip mang APC Cii APC Surge Module for CAT6 or CAT5/5e Network Line, Replaceable, 1U 40
2.8 [Khay thiét bj chéng sét APC Céi APC 24 position chassis for replaceable data line surge protection modules, 19" rackmount, 1U 5
2.9 |May lanh du phong ti dimg Mitsubishi Heavy Cai May lanh ditng FDF71CNV-S5 Mitsubishi Heavy + vdt tu 2
2.10  |Camera bén cAu hdng ngoai Cai 5
2.11  |C4p mang Cat6 thiing 305 mét Thung  |thing 305 mét 5
2.12_ |Péu bim ddy mang AMP Cat5e hop 100 hat hép AMP CatS5e hp 100 hat 6
2.13  |RAM DDR4 8GB céi 100
2.14 |SSD 256GB m2Nvme 2280 céi 50
2.15  |SSD 256GB SATA 2.5 inch Céi 60
2.16  [Ngudn méy tinh DELL, LENOVO Cai 60
2.17  |Ban phim+chudt B¢ 80
Il |TRANG THIET Bl NGHE NHIN CHO PHONG HQC PA NANG
1 MAY/ THIET BI
1.1 May tinh cho Giao vién 1 May Tinh All in One; Kich thuéc man hinh: 22"; B§ phan giéi: FullHD 1920 x 1080; Géc nhin: 178 (H) / 178 (V), 60Hz; 1
B vi xtr ly: Intel 71900 .
Bo nhé: 4GB DDR3P-1600; O Cimg: SSD 240GB
Ban phim, Chuét, D6 hoa: Intel HD Graphics
1.2 May tinh d& ban cho hoc vién cai Chip xtr Iy: Chip N4000 ; Ram: LPDDR4 2GB; O cimg 5 00GB-5400rpm 36
Card mén hinh Intel UHD Graphics 600; Bluetooth 4.1 (Dual band) 1*1, Céng két néi 2x USB 3.0 Cdng két néi 2x USB
3.0
1.3 |Hé thong bang viét tich hop man hinh cam img 86" hé thong ~ [Kich thudc: 867, Ti 1¢ man hinh: 16:9,Wide SXGA, Khoang céch diém hién thi: 1913(H)*1084(V), Do phan giai: 1
(3840x2160) UHD 4k, Goc nhin kha dung: 89degree(H):89 degree(V), Do sang: : 410 cd/nf, CPU: Cortex A53*4 1.4GHz,
RAM: 2G DDR3, Flash: 4GB build in Hé théng am thanh: Cong suit d4u ra 10W x 2, Diu vao RF (TV): C6 (ATV. DVB-
T) Pau vao: AV: 2; 1; VGA: 2; HDMI: 3; YPbPr; 2
1.4 |Tai nghe khong ddy cho gi4o vién va hoc vién céi Microphone chéng 6n, han ché tap 4m bén ngoai khi n6i; Tai nghe khong ddy, két ndi véi may tinh qua song radio tan sb 37
2.4GHz, Pin sac tich hgp s&n trong tai nghe, sir dung lién tuc dugc 6h. Tai nghe c6 nut didu chinh ting gidm am luong trén
ngay tai nghe.
1.5 Hé théng 4m thanh bo 2 Loa treo tuong; 01 May tang 4m; B micro khong day 1
2 |THIET BI PHUC VU QUAY PHIM BAI GIANG ELEARNING
2.1 May Quay Phim 4K Sony FDR-AX700 cdi Quay Phim 4K; Chdng rung trén Sensor; Zeiss Lens 1
Pén Led Godox 1000 cai [Chiéu Sang 3
2.2 |Chan Dén Inox 2.7m cai Giir dén ¢ dinh va diéu chinh d¢ cao 3
2.3 Chén May Quay Phim Benro KH25 cai Giit thang bang cho méay quay phim 1
3 |DUNG Cy
3.1 Ban ghép thanh luc giac cai Kich thuéc: 800 x 450 x 770 (mm) 36
, cai Ghé ném xoay c6 twa ing/ Ghé xép 36
32 Ghé cho hoc vién
33 Ban Gido vién cai Kich thuéc 1200x600x770mm 1
34 Ghé Gio vién cai Kich thudc: W540xD530xH910-1135mm 1
Il [HE THONG WIFI TOAN TRUONG




Don vi tinh Mot s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thidu) (theo s6
luong)
1 Hé thong Wifi trang bi toan trudng bd Mythware Classroom Cloud AP 200
Antenna Type 3X3 MIMO, Built-in high gain antenna; Network Standards IEEE 802.11 a/b/g/n/ac; Band Frequency
2.4GHz - 5GHz -Wireless Transfer Rate (Max) 11g 54Mbps 11n 450Mbps 11ac
IV |HE THONG MAY CHU
1 B0 Iuu trit mang Synology DiskStation RS820RP+ 4-Bay NAS Cai Synology DiskStation RS820RP+ 4-Bay NAS Enclosure 4
Enclosure
2 O dfa cimg luu trir mang Seagate Ironwolf NAS 6TB 3.5" Cai Seagate Ironwolf NAS 6TB 3.5" SATA 7200 RPM 18
SATA 7200 RPM
3 B6 quén ly RAID - Card RAID Fujitsu PRAID EP420i FH/LP Cai Card RAID Fujitsu PRAID EP420i FH/LP S26361-F5243-L2 (for Primergy TX2560 M2 Fujitsu Server) 5
S26361-F5243-L2 (for Primergy TX2560 M2 Fujitsu Server)
4 O dfa cimg may chi Toshiba 2.5" 1.2TB SAS Cai Toshiba 2.5" 1.2TB SAS 10
AL15SEBI2EQ 2.5" 1.2TB 10K RPM SAS HDD, 12Gbps ALI5SEBI2EQ 2.5" 1.2TB 10K RPM SAS HDD, 12Gbps
5 B¢ quén ly RAID - Dell PERC H330 Adapter 12Gb/s SAS PCI- Cai Dell PERC H330 Adapter 12Gb/s SAS PCI-Express 3.0 2x4 Interna 5
Express 3.0 2x4 Internal
6 O dfa cimg may chi Dell 960GB SSD SATA Read Intensive Cai Dell 960GB SSD SATA Read Intensive 6Gbps 512¢ 2.5in Drive $4510 10
6Gbps 512¢ 2.5in Drive S4510
7 B0 phat Wifi Unifi HD Access Point Wifi Cai Unifi HD Access Point Wifi 20
8 B¢ chuyén mach mang Cisco SF350-24P 24-port 10/100 POE Cai Cisco SF350-24P 24-port 10/100 POE Managed Switch 15
Managed Switch
9 B¢ tudng lira an toan mang Firewall FortiGate 101F Céi B¢ tudng Iira an toan mang 5
10 Card mang Intel X540-T2 Dual Port 10G BaseT Ethernet Cai Intel X540-T2 Dual Port 10G BaseT Ethernet Network Adapter 10
Network Adapter
11 Ti rack Wall Mount Rack 19” 6U Cai Wall Mount Rack 19” 6U 10
12 Day nhay quang s¢i d6i SC-LC 1.5 mét Sgidoéi  |SC-LC 1.5 mét 50
13 Day nhay mang duc sin Comscope/AMP Cat6 5m Sei Comscope/AMP Cat6 5m 30
14 Cap mang AMP Comscope Cat6 thung 305 mét Thing  [AMP Comscope Cat6 thiing 305 mét 10
15 |[Diu bim day mang AMP Cat5e hop 100 hat Hop AMP Cat5e hop 100 hat 10
16 [0 dién Lioa 6 chan Cai AMP Cat5e hop 100 hat 10
17 May test mang Noyafa NF-8601S Test RJ45, POE Cai Noyafa NF-8601S Test RJ45, POE 1
18 May khoan biia Bosch GBH 2-24 RE (790W) Cai Bosch GBH 2-24 RE (790W) 1
19 Nep vuéng 3 cm Cay 3cm 1000
20 CPU may tinh chuyén dung Cai CPU My tinh dé ban Dell Vostro 3888 10
- Core i5 - 10400 (6 core 4.30 GHz, 12 MB); RAM 8GB DDR4 2666 ; 1TB HDD; Intel UHD Graphic 630
- Wifi 802.11ac, Bluetooth, USB, Ethernet; 1 x HDMI + 1 x VGA
- Dell Key+Mouse, DVD-RW
- Win 10 ban quyén
V  [HE THONG PHAN MEM 1
1 Phin mém quan ly dao tao H¢ théng  |Phuc vu cong tac quan 1y trong cong tac do tao 1
2 Phén mém h trg sinh vién (thu nhén hoc phi, khai He thong  [HG trg SV( ndp hoc phi qua hé théng ngan hang, khai nghiép....) 1
nghiép........)
3 Phan mém quan 1y cén bo He thong  [H trg cdng tc quan Ly can bo, vién chirc va nguoi lao dong 1
4 Phin mém quan ly tai san Hg thong  [H§ tro cong tac quan 1y tai san cong, 1
5 Phan mém ké toan Hé théng  [H3 trg cong tac quan ly tai chinh 1
6 Phin mém h3 trg quan Iy sinh vién Hé théng  [H3 trg cong tac quan ly sinh vién va hoc vién 1
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Pon vi tinh
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M3t s dic tinh/yéu ciu ky thuat
(t6i thiéu)

Pinh mirc
(theo so
lugng)

Phén mém co s dit liéu dién tir h3 tro phat hién va
phong chéng dao vin.

Hé théng
(1.500 tai
khoan/nam)

Co s¢ dir liéu dién tir hé tro phat hién va phong chéng dao vin Turnitin la gi4i phap dién tir hd tro kiém tra ndi dung tring
13p trong ndi dung bai luén, khéa luén, luén an, ludn vin cia sinh vién, hoc vién véi cac nguf‘)n co s¢ dir liéu sau: trén 70 ti
trang web, trén 160 triéu cong trinh nghién ciru tir hon 590 nha xuét ban hoc thudt uy tin va trén 1 ty bai luan sinh vién trén
toan cau.

+ 86 lugng: 1.500 tai khoan/nim

+ Hinh thtre truy cép: Truc tuyén thong qua tai khoan.

Phan mém hoach dinh ngudn lyc doanh nghiép (phuc vu dao
tao va NCKH): Maketting, CEO, kiém to4n, ké toan, nhén su,
thong kg, .......

Hé théng

Phyc vu cong tac d4o tao va nghién ciru khoa hoc cho sinh vién, hoc vién va giang vién trong hoat dinh ngudn luc doanh
nghiép.

TRUNG TAM THi NGHIEM - THYC HANH (CAC PHONG THi NGHIEM THU'C HANH DUNG CHUNG)

MAY/ THIET BI

May UV- VIS

céi

Khodng budc séng: 190 — 1100 nm; D§ chinh xac budc séng: + 0.2 nm

D9 13p lai budce séng: + 0.1 nm; Toc o quét budce song: 8000 nm/phut

D0 rong khe pho: 1.0 nm; Hé thong quang hoc: hai chum tia, céch tir nhidu xa 1.200 vach/mm; Ngudn séng: dén
Deuterium, dén Halogen

Cell do giir 02 vi tri

May do d¢ phan cyuc

cai

Khoang do: Géc quay: -89.99 ~ +89.990; Ty 1¢ dudng chuén quéc té: -130.00 ~ +130.000Z

Chi thi don vi nho nhit: Géc quay: 0.010; Géc quay: 0.010; 0.010Z

D§ chinh xé4c: Goc quay: £0.010; dén Halogen; Ong do méu: 100va 200 mm

Hé thdng pha miu

hé théng

Hang san xudt: GERHARDT - BUC

B0 phé mau Turbotherm diéu khién biing tay, 6 chd, cho 6ng 250 ml

Nhiét d¢ t6i da: 650°C

12

1.4

B hut hoi axit

Hang san xuit: GERHARDT - BUC

- May lam viéc theo hai budc, tach va rira khoi acid.

12

1.5

Méy chung cat dam

cai

Model: VAPODEST 200

Hang san xudt: GERHARDT - BUC

Kich thuéc man hinh: 7", 480 x 800 pixel, man hinh mau, cam tmg.

Cira ¢ cong tic an toan, d& dang quan st miu; binh Kjeldahl: dén 750 ml; éng mau thing: dén 1300 ml; Lap trinh tr dong
thém NaOH; Lap trinh thoi gian chung cét, thdi gian phan tng, cong suét hoi nudce, 10-100%

1.6

Hé théng xac dinh BOD

hé théng

Hé théng x4c dinh BOD 6 vi tri Velp BOD System 6

Hing san xuét: Velp — Italia

- Hé théng Sensor System 6 v&i cac dau do 1a céc sensor dién tir rat thuén tién cho ngudi sir dung theo ddi gia tri BOD va
nhiét do cua dung dich trong qua trinh ho4 sinh; Sé vi tri mau: 06; Tw dong doc va hién thi gia tri BOD theo mg/I; Qué
trinh do béng sensor 4p suét dién tir; chai mAu trong khoang: 100 - 400ml; hang do: 90; 250, 600, 999 mg/l hodc cao hon
sau khi pha loang dung dich

1.7

Ta 4&m BOD

cai

Ti: &m BOD 120 lit Velp FTC-120

Hang san xuét: Velp - Italia

- Tit 6 thé dé dong thai 03 bo BOD sensor system 6 hoiic 2 bo BOD sensor system 10 ciia Velp. Dbi luu khi bén trong ti
loai déi luu cudng birc tao do di‘)ng déu nhiét do bén trong t; Nhiét d¢ bén trong ti dugc hién thi thong qua man hinh
LED; Cong nghé diéu nhiét Class A+ dam bao nhiét d6 tdi uru va tich kiém nang luong; Nhiét do: 200C/ ¢ dinh; D¢ chinh
x4c nhiét do: + 0.50C; Do ddng déu nhiét d¢ trong tit: + 0.50C

Hién thi nhiét d6 2 6, d phan dai 10C; Hé théng diéu nhiét: loai truyén thdng (diéu nhiét bing méay nén khi véi dan
lanh); S6 gi4 d& mAu: 02; Thé tich ti: 120 lit

1.8

Can phan tich d¢ 4m

cai

Hang: Shimadzu - Nhét Ban - Model: MOC-63U

Kha ning can: 60g; Po chia nho nhat: 0.001g

30




Don vi tinh M3t s6 diic tinh/yéu cau ky thuat Pinh mic
STT Tén may méc/ Thiét bi (Bo/edil...) (t5i thiéu) (theo sb
luong)
Khi niing can sdy 4m: 0.01% - 100%; Dai nhiét 6 siy: 50°C - 200°C
bo Hang san xuat: Witeg — Germany; Xuét xir: Dirc 10
Bép dun binh cau 6 chd 500ml; hiét bi gia nhiét chiét tich 6 chd; Nhiét do tbi da: 450°C; Bo diéu khién analog cho 6 by
chiét binh ciu day tron 500 ml
19 |B6 chung cét hdi luu Soxhlet 6 vi tri Cung cép kém theo 3 thanh d va 2 méc gi thanh d
* 6 x Kep nhua giit moi ndi nham 29/32-29/42
* 6 x Kep nhua giit méi ndi nham 45/40-45/50
* 25 m x Ong cao su phi 8 mm
* 2 x Péu clp phdi manifold 6 vi tri dung d& cip va gom nudc
cai Hang: ELMA- BUC 10
1.10  |Bé rira siéu 4m c6 gia nhiét 30 lit Elma S300H Vat liu ché tao bé: Inox; KT ngoai bé: 568 x 340 x 321 mm; KT trong 505 x 300 x 200 mm; KT trong 1o (WxDxH): 455 x
250 x 115mm
cai -D§ chinh xac (may chinh): 10
pH: +/-0.05 pH
] i ORP: +/-5 mV; D9 duc: +/-3 % FS; D dén dién: +/-1 % FS; D¢ man: +/-0.1 % +/-1; TDS: +/-2g/L; DO: +/-0.1 mg/L /
L.I1  |Mdy do chat lugng nudc da chi tiéu cim tay +/-1 %; Trong lugng riéng ciia nudc bién: +/-0.1 ot; DY sdu cia nudc: +/-0.1 m
Hiéu chuan: Zero/Span;
Higu chinh Zero/Span; D9 din dién; P man; TDS; Trong lugng riéng ciia nudc bién; Do sdu cia nude; Nhiét do
bd B¢ phan img COD VELP ECO8 10
112 |Bo phan émg COD Nhlet d6 lam viée: 70, 100, 120 150 va 1600C; Thori gian 1am viée: 30, 60 va 120 phut hay hoat d¢ng lién tuc; Dung tich:
8 x dng thir @16mm va 1 x dng thir @22mm; thiét ké cho phén tich COD va pha mu dé x4c dinh ham lrgng nitro va phét
pho
cai Loai: Fume Hood; Hang: SH Scientific SH-HD-2100UP 20
Kich thuéc budng (WxDxH): 2100x800x2350(mm); 82.68x31.50x92.52(inch)
L3 [Tihis kildge Hé théng phy tr: Van nudc, Van hoi, Van Khi, Chau rira o3
Beén: dén LED; Hé théng x&: éng 2000, éng nhya P.V.C
cai Lo nung chuyén dung 1100 d9 cira 14t 1én 15 lit LT15/11 Nabertherm 20
Hing - Xuét xir: Nabertherm - Dirc
Nhiét d t6i da: 1100°C; cong suat: 3,6KW; Thoi gian néng t6i Tmax: 90 phit; Trong lugng: 55kg; Dung tich budng: 15lit
1.14  [Lo nung :
Hg¢ diéu khién: B180 v6i man hinh hién thi LCD, chirc ning cai dat, nhiét do thoi gian theo chu trinh. Chirc nang bao vé tur
dong khi qué nhiét, qua dong, qua ap; Cai d4t thoi gian dén: 99 giv 59 phit.
KT trong: 230x340x170mm; KT ngoai: 480x650x570mm
céi Vit liéu vo ngoai bing thép son tinh dién, 1ong ndi bing thép khong ri SS 304 va dién trd gia nhiét bang thép khong ri SS 10
316L
S B am s R Dung tich trong: 50 lit; KT trong: @300mm x cao 710mm
1.15|Noi hap tiét tring tr dong Nhiét do tiét trung: 105 .__ 136°C; Ap sudt tiét trang: 0.5 .. 2 3kg/om2
Bio vé an toan theo tiéu chuén 93/42/EEC. Béo vé tw dong ngt khi ngit dién va khi nuéc can; Ngudn dién : 230V, 50Hz,
1.9kW, 8.5A
R 2 . 30
1.16  |Bép héng ngoai cai - Cong s Ideang 2000 W

- C6 thé diéu khién nhiét dd; C6 chirc ning chon ché do néu; Chirc ning hen gi va cai dat khoang thoi gian niu




Don vi tinh Mt s6 dic tinh/yéu ciu ky thuat Pinh miic
STT Tén may méc/ Thiét bi (Bé/cdil...) (i thidu) (theo sb
Iuong)
o . - Cong sudt dén khoang 2000 W; - Thé tich 25-40 lit 20
117 Lo vi song cal -DPa c%u’:c nang; - Co t}gné diéu chinh chirc ning, thoi gian, ché do ...
1.18  [Nhiét ké dién tir cai Nhiét d9 hoat dong: -50 ~ +1000 °C; D¢ chinh x4c: £1.0°C (-10°C téi +100 °C) 30
1.19  |Cén dién ti, phén tich cai d=0,1g 30
1.20  [Cén dién tir, phan tich cai d=0,01g 40
1.21 Can dién tir, phén tich cai d=0,001g 30
1.22  |Cén dién tir, phén tich cai d=0,0001¢g 30
1.23 [T bdo quan méi trudng céi t=0-4°C 15
1.24 |Tulanh cai 250lit 15
1.25 |Tud bao quan dong cai 3501it, t=-20°C 15
cai - C6 b loc bing than hoat tinh 20
- Quat hut cho phép hut hoi héa chét thoat ra trong qua trinh bao quan, hoi nay dugc hip thu vao bd loc than hoat tinh
- Cura loai 04 canh mé doc 1ap; Khi cira md dén s& tu sang, quat hit tu chay. Quat va dén tw ngét khi cira dong
126 [T dung hoa chét - Cira c6 khoang kinh dé quan st trong ti
- Hé roong lam kin cho phép tii kin hoan toan khi déng cira
- K& dung hoa cht 1am bing kinh cuong luc day 10 mm c6 thé didu chinh d6 cao
- Loc than hoat tinh d& dang thay thé
- Ngudn dién: 220V/50Hz
127 |Tasiy céi Nhiét d 0+300C 20
128 [Bép dién cai Nhiét d6 0+1500C 100
1.29  [Mdy khudy tir c6 gia nhiét + ca tir céi Dung tich khudy 15 lit; Téc do khudy 100+200 rpm; Cong sudt khudy 500W; Nhiét d6 3200C; Dién thé 230V 50
130 cai K}méng do 9+14; d phén gii 0,01; Tu dong b trir nhiét dén 250C; Béo quéan dau do dién cuc bing KCI bdo hoa; Dién 50
) May do pH thé 1,5 v, kiéu 375A
1.31  |May khoan cam tay cai Cbng sudt 350W 2
132 [May mai2 da cai Cong suét 350 - 1500W 2
133 |May mai tay céi Cong suit 350W 2
1.34  |May khoan dé ban céi Cong suat750 - 1500W 2
1.35 |May mai nham céi Cbéng suit750 - 1500W 2
1.36  |May cét cai Cbng suat750 - 1500W 2
1.37  |May nén khi cai Cong suat: 750-1500W, Dung tich: 30 lit, dang bom kho khéng duing déu 2
1.38  |May hut bui mini cai Cbng suit 350W 2
1.39  |Dung cu co khi: Eto, kep g4, de, bua, c& I& céc loai,... bo 2
140 |Bién thé han cai Dién 4p: 220V/380V; Dong dién han 300A 10
141 |Eto ban ngudi cai Kich cty 5-8" 40
142 |Camara an ninh bd Giam sat, an toan PTN 200
143 |Heé thong cira tir bo Sir dung van tay, mat khau, thé ti, ... 200
144 |Binh chira héa chét doc hai bo Chira héa chat tahri PTN 100
145  |Hé thdng xir Iy héa chat, khi thai b0 Xir ly an toan héa chat, khi thai doc hai 50
146 | Vi xit, tim khan cip b6 Xir Iy an todn su ¢b héa chat PTN 100
147 |May sy phun cai 3
148 |Tu bdo quan mat céi Tu mét Sanaky VH-219K 210 lit, diéu chinh duoc nhiét d6 0-15 d6 C 30
Ti bao quéan kinh hién vi Nguodn dién: 220V, 50Hz Kich thuéce: 1650*550*%2000mm(W*D*H) 20
1.49 cai  [Bao quan tdi thiéu 5 kinh hién vi loai: Kinh hién vi kim twong CK40M - F200 va Kinh hién vi kim loai

hoc MMB 2200




Pon vi tinh Mot s6 dic tinh/yéu cau ky thuat Pinh mirc
STT Tén mdy méc/ Thiét b (Bo/cdil...) (t4i thiéu) (theo s6
luong)
1.50 _|Ti bao quan kinh hién vi cai_ |Loai 16n, dé dugc 20 kinh hién vi
Xe d4y dung dung cu, d6 nghé 3 ting c6 bénh xe hoa 3 tang c6 banh xe hoa phat 20
phét ma sp: TG-22072301
L31 ma sp: TG-22072301 Cai  |Kich thudc: 740 x 350 x 720mm
Kich thude: 740 x 350 x 720mm
5o [Méy hit bui cong nghiép chi May Hut Bui, Nuéc Cong Nghiép Diy Tay,100 Lit 4500W DV3-100JP 20
M3 san pham: DV3-100JP (C6 2 L6i Loc Bui Siéu Min)
1.53  [M4y sac &c quy tu dong NJ 300A-12V-24V cdi Sac cong suit Ion 4Ah-300Ah 12V-24V Khir Sunfat 5
1.54  |Ac quy 12V - 250A céi 20
1.55  |Piéu hoa khong khi 2HP cai 30
1.56  |Mady khoan pin Bosch GSR 120-LI cai 10
1.57  |Ampe Kim Do Dong AC 1000A Hioki 3280-10F cai 100
1.58 | Pong hd do van ning Sanwa CD800A céi 100
1.59 [Bd cd 1é 14 chi tiét hé mét YETI 8 - 24mm cai 20
1.60 |Thang nhdm chita M cai 10
May do nhiét d9 tiép xitic 4 kénh EXTECH SDL200 ; 20
1.61 . céi
(c6 bo ghi)
1.62  |Mdy do 4p suat chin khéng TESTO 552 céi 20
1.63  |Ban thuc hanh dién- dién tir cai 50
1.64 |Ban rura thi nghiém cai 100
1.65 | T dung héa chét c6 loc hip thu cai 30
1.66 |B6 micropipet cai 30
1.67 |Tu lanh Inverter cai 50
Xe gom rac day tay 500L. - Ma HVXT500-T 8
- Xuat xir: Hanh tinh xanh.
168 chi - Thuong hiéu: Paloca
- Kich thude xe: 1320x1050x 1030mm.
- Kt thung chira: 1080 x 800 x 830mm
Cht lidu: Khung thép phun son + thiing t6n cao cAp.
1.69  |Day cép han bd phi 16 18i dong dung cho Bién thé han 300A 15
170 |M4y khoan dién cim tay Bosch GSB-13RE chi 10
1.71  |M4y khoan bé téng Bosch GBH 2-28 DFV céi 20
M4y mai cdm tay Bosch ; 20
1.72 GWS 060 céi
Quat treo tudng cong nghiép 1dng son KOMASU 100
. |KM7508 [
1.73 5 s cai
Ma4 san pham: KM750S (Treo tudng 16ng son)
Thuong hiéu: Komasu
Quat dimg cong nghiép 16ng son KOMASU KM750S M4 san pham: KOMASU | KM-7508 100
1.74 cai
175 |Ban lién ghé 2 chd ngdi cho sinh vién bd Kich Thuge: W1200 x D890 x H1(450) x H2(750) x H750 mm 200




STT

Tén may méc/ Thiét bi

Pon vi tinh
(Bé/cdil...)

Mt sé diic tinh/yéu ciu ky thuit
(i thiéu)

Pinh mire
(theo s6
lugng)

1.76

Bép hong ngoai

cai

Cbdng suét: 2000W

- Bién 4p: 220V/ 50Hz

- Ché d6: Pun, Stp, Nu6ng, Rén, Ham néng

- Chét ligu: Kinh cudng luc, chiu nhiét dén 600 d6 C
- Kich thuéc mit kinh: 259 x 259 mm

- Loai ndi sir dung: T4t ca céc loai ndi

- Bang diéu khién: Phim bim co

50

May dénh trimg Philips HR3705

cai

Cbng suit: 300W

Chét ligu: Nhyra cao cép, thép khong gi

- Thiét ké nho gon, trong luong nhe d& sir dung va vé sinh

- DAu d4nh trimg va méc tron inox

- Piéu chinh 5 tc do phi hop v6i timg loai thuc phim va nhu ciu str dung

20

1.78

May Nhbi Bot Danh Trimg Danh Kem Dé Ban
Sokany SKNSK266

cai

6,5 Lit, Pa Ning Gia Dinh
- Cong suat: 1500w
Chtrc nang: Nhdi Bot, Danh Trimg, Danh Kem

20

1.79

M4y lam banh mi tw dong Ranbem 135G

cai

Cbng sudt: 1500w

20

1.80

Cén tiéu ly dién tir nha bép hinh trai tim hong

cai

0.1G - 3KG

50

M4y rang cafe, rang ngii cdc mini 1000gr mot mé

cai

Cong sut: 1200W - 5.2A
- Chit ligu: Thuy tinh, nhua, thép chéng gi, inox
- Chirc nang: rang hat, cafe, ngii céc

1.82

May xay ca phé N600 nhé gon c6 8 muic d6 xay va
phéu chéng tic

cai

Cbng suat: 180W

- bién &p: 220V/50Hz

- Kich thude: 250x147x370
- Can ning: 3.6kg

- Mau sic: Pen

1.83

May Hut Chan Khéng PW300 ShineYe Hut Ty Dong

cai

Hut duge ca thue phim ¢6 nudce

- Bién 4p dinh muc: 220V AC.

- Cong suat: 100W.

- Mirc d6 chén khong: 22inHg.

- Chiéu rdng tii niém phong 30cm
- Chit ligu: ABS.

- Nédng: 1,2Kg.

20

Déng H6 Do Ap Suét Chan Khong Lon,Chai,Dé Hop

cai

Déng hé 4p suat chan khong CVG-100, CVG-200, CVG-200-PET 1a san pham ciia hing CanNeed -
HongKong (Trung Quéc) ding dé do 4p suét chan khong lon db hop, chai nuéc giai khat.

20

1.85

Thudce cdp ky thuat

céi

Thuéc cép dién tir Mitutoyo 500-181-30 (0-150mm)

100

1.86

Thudc panme

cai

Panme do ngoai Mitutoyo 293-240-30 (0 - 25mm)

100

1.87

Kim cit st

cai

Kim cit sit Kapusi 5 in cao cép

100

A,



STT

Tén m4iy méc/ Thiét bi

Pon vi tinh
(Bo/cdil...)

M3t s6 dic tinh/yéu ciu ky thuit
(6i thiéu)

Pinh mire
(theo sd
luong)

1.88

May xay da ning

cai

* Loai may: Mdy xay thit mini

» Cong suét: 450W

* Chirc nang khéc: Xay gia vi: Hanh, téi, 6t, nim,...Xay hat, Xay rau ci
+ C6i xay: Nhuao0.5 lit

+ Diéu khién: Nt nhén1 téc do

« Tién ich: Nhan nép dé xay

* Thuong hiéu cua: Ha Lan

30

1.89

Nhiét ké dién tir Checktemp® 1 HI98509

cai

Nhiét K& C6 Day Cép Dai 1m Tién Loi B Tai Do Nhit D6 tir -50.0 Dén 150.0 D6 C Checktemp® 1
HI98509

50

1.90

Noi chung cét ruou

cai

B6 ndi ndu rugu — chung c4t mini gia dinh 20 lit INK
Dung tich ndi: 20 lit

Chit liéu: Inox

Kich thuéc ndi: 36 x 22 cm
Chiéu dai éng dén hoi: 45cm
Dudng kinh éng din hoi: 38mm
Trong luong: 10kg

Chiéu cao toan b ndi: 67cm
Phu kién di kém:

+ Bom chim, hop nhiét ké

+ Ong chira dung dich ruou

+ Ong dén nuéc

10

Khiic xa ké do d6 codn Atago Pal-34S

céi

* Khoang do:  Ethyl alcohol 0.0 dén 45.0% (g/100g), nhiét d6: 10.0 dén 35.0°C.
* D9 chinh x4c: Ethyl alcohol +1.0%, Nhiét 46 +1°C.

* D§ phan giai: Ethyl alcohol 0.5%. Temperature 0.1°C

* Kich thu6c/trong lugng méy chinh: 55 (W) x 31 (D) x 109 (H) mm, 100g.

20

1.92

May ép tach nudc

céi

May ép nudc cdt dira bang tay 1dng ép 14 cm.

- Ep duogc khoang 500 gram-600 gram/lan ép.

- Kich thuéc may: (D*R*C) (cm): 30 x 21 x 52

- Kich thuéc 16ng: (D*R*C) (cm): rong 14 x cao 15
- Trong luong: 6 kg

- Chét ligu: Inox 201 va 430

20

1.93

Bo Ty trong ké Funke Gerber

cai

Véi céc dai do khac nhau phuc vu do sita nuée, yogurt, sita ddc cé dudng
-Ty trong ké do yogurt and chocolate 1.030-1.060 g/ml: 0.001g/ml

-Ty trong ké do sira 1.020-1.045:0.0005g/ml,

Ty trong ké do sita dic 1.000 -1.240: 0.002¢/ml

20




Pon vi tinh MGt s6 dic tinh/yéu ciu ky thust Pinh mirc
STT Tén may méc/ Thibt bi (Bo/cdi/...) (t5i thiéu) (theo s6
Iuong)
Méy quét gid cha c6 boc da Déng co: 20
Cong suit 1.5Kw (2.0HP)
100% D&y cudn bing Ddng
1.94 cadi  |Mo6 to do hiang Toan Phat san xuit.
Dién ép sur dung: 220V/ 50Hz
Ning sut: 2.0 - 3.0 kg/lin
Dao xay: Dao 3 canh riit Tha (D& dang vé sinh, dao 14y ra d& dang)
B dung cu da ning 34 mén Bosch X-Line 5 mili khoan kim loai HSS, dudng kinh 2-5 mm; 20
5 mili khoan d4; 5 miii khoan g§;
1.95 cai |13 milii vin vit, L = 25 mm; 3 ddu khau;
1 d4u chuyén cho dau khiu;
1 tay cdm da naing ¢4 tir tinh; 1 miii khoét
B6 dung cu da ning 38 mén Bosch 23 miii vén vit (SDB 25mm, PH 0/1/1/2/2/3, PZ 0/1/1/2/2/3, SL 4/6/7, HEX 3/4/5/6, T 15/20/25/40); 20
7 dau khau (5/6/7/8/10/11/13mm);
4 khoéa luc giac (3/4/5/6mm);
1.96 cai 1 tay cdm da naing, c6 tir tinh;
1 dén pin;
1 tua vit tay; 1 d4u ni cho diu khiu
B¢ dung cu da nang 24 mén Tolsen 15141 B6 24 cai 1/2": 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,21, 22, 23, 24, 27, 30, 32 mm; 20
2 can néi 1/2" Crv 5", 10";
L7 odi 1 cén tir dong 1/2"
1 thanh truot 1/2";
1 dau néi lic 160 1.2";
1 cén xoay Crv 1/2" _
198 May khoan ddng luc Bosch GSB 13RE (Vali 100 cai 650W - khpan bé téng 13m; khoan thép 10 mm; khoan 16 20m; 0-3150 v/ph; Bosch; 2kg; phu kién 100 20
mén) moén, tay cam, thudc chin
1.99 Mady khoan vin vit d6ng luc ding pin Bosch GSB cai Bosch; dudng kinh khoan tudmg/g/thép: 8/20/10 mm; Pudng kinh vit t5i da 8mm; 420/ 1600v/ph; 20
12V-30 12V:2Ah; 0,8 kg; 1 sac nhanh; 1 hop dung
1,100 May do cudng d6 4nh sang EXTECH LT300 (0- chi 400'000 lux; 0,01 Fc/Lux; 200g; 150x75x40mm 20
400,000Lux)
Tt thép Hoa Phat ¢6 khoéa c4c ngin 200
L101 | (Kich thuéc W915 x D400 x H1200, 02 ngin kéo
phia trén + 03 canh phia dudi)
Tu thép Hoa Phat ¢6 khéa c4c ngin 200
1.102  |(Kich thuéc W1380 x D450 x H1830, 03 canh phia
trén bang kinh + 03 canh phia duéi bing thép)
Ti thép Hoa Phét c6 khéa céc ngin 200
1103 |(Kich thude: W1000 x D450 x H1830, 02 canh phia
trén bang kinh + 02 canh phia duéi bing thép)
Tu thép son tinh dién 08 ngén, c6 khéa timg canh. 200
1.104 |Kich thu6c tong: W1500 x D400 x H2000

Kich thuéc ngin: W70 x D400 x H500




Don vi tinh Mt s6 dic tinh/yéu ciu ky thuat Pinh mire
STT Tén may méc/ Thiét bi (Bo/cdil...) (tdi thiéu) (theo s
lugng)
Tu dung dung cu thiy tinh 02 c4nh c6 khéa, c6 05 200
1.105 |tang thay dbi dugc chidu cao
Kich thuéc: W900 x D540 x H1800
1.106  |Hoc ti dudi ban thi nghiém c6 khéa 200
Tit g6 dé dd sinh vién 24 ngan 100
Kich thuéc: W2400 x D600 x H1600
1107 |C6 04 tang, mSi ting 06 ngén, m&i ngan déu c6 khéa.
Kich thuéc ngén: W600 x D600 x H400
Chan c6 06 banh xe c6 thé cb dinh
1 168 Tu thép locker 10 canh Hoa Phéat 200
Kich thugc: W620 x D450 x H1830
1109 |Tu theép locker 20 canh Hoa Phat 200
Kich thuéc: W1213 x D450 x H1830
L1 Ghé dél;l 26 cao 70cm 500
Mit ghé: 30 x 30 cm
1.111 _|Ghé d4u nhua Duy T4n (loai vudng cao) 500
1112 |Bang viét phén treo tudng 50
Kich thuéc: H1200 x W2400
113 |Pang tring treo tudng 30
Kich thudc: H800 x W1400
|14 |Ba0S trang treo tudng 50
Kich thuéc: H1200 x W1600
2 |DUNG CU, VATJ TU, MAU VAT, HOA CHAT
cai NextPette™ Benchmark P7700-10M 100
. . DJ sai s6: +/-2.5 ~ 0.5%
2.1 Micro pipet (1- 10 ml) Sai 55 +/-20 - 05%
Dung tich tip: 10ml
Hing: Ong pette vario IKA PETTE 0.5-5 ml 100
Thiét ké: Pipet van hanh piston
Loai diéu khién: co
Dung tich: Khong c6 dinh
22 |Micro pipet(0.5 -5 ml) céi S6 kénh: 1
Dung tich danh dinh: 5000 pl
Dung tich t5i thiéu: 500 pl
Dung tich t6i da: 5000 pl
giasé: 5 pl
cai M3 56 : NextPette™ Benchmark P7700-1000 100
. . . D sai s6: +/- 1.5~ 0.6%
2.3 Micropipet (100 dén 1000ul) Sais6 - 1.0~06%
Dung tich tip: 1000 pl
24 Dung cu vé sinh PTN bd Chéi, cay lau nha, ré lau, khan, ...
25 Bao h lao dong cac loai bo Quan, 40, giay, dép, gang tay, kinh, mil, mit na phong doc, ... 700




Pon vi tinh M0t s6 dic tinh/yéu cau ky thuit Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo s6
_ lugng)
26 Mau vat, vat tu, héa chat phuc vu cac bai thi nghiém hoc ky 3
thuc hanh, thuc tip
2.7 Dung cu thuy tinh, ré tién mau hong bd Binh tam giac, cic dong, ong dong, binh dinh murc, pipet, ... cac loai 1000
P TRUNG TAM THI NGHIEM THUC HANH (CAC PHONG THI NGHIEM THUC HANH THUQC VIEN NUOI TR()NG THUY SAN)
NGANH NUOI TRONG THUY SAN VA BENH HOC THUY SAN
I. PHONG THI NGHIEM DINH DUONG - THU'C AN THUY SAN
1 MAY/ THIET BI
Cai May béng 100% chat liéu inox chéng gi 6
JB s .. - Cong suit dinh muc 2000W; Khéi lugng tdi thidu cé thé xay/1 14n tir G211000 - 2000 ; Dién nang 220V; Ché do
L1 May xay nghitn Bt kho mn nghléﬁ 5-8 phut; Ché do nghi cach nha?:r‘Sg 10 phit; Vong qstllay t6i thiéu 3000 vong/phgut ’
- Tén suét 50 -60 Hz
Cai May nang Inox va nhom 3
1.2 May xay nguyén liéu udt - Ngudn dién 220V(50Hz; Gom céc Iudi dao va ludi 18 kich thudc 2,4,6,8mm; Ning suét tdi da 20kg/ gity
- Kich thuéc mdy tdi da (50 x 20 x 30)cm (Dai - rong - cao)
1.3 May ép vién thirc #in Cai Dong co 7.5KW; Dong dién 2 hoic 3 pha; Nang suét éo 15- -20kg/giv 3
o B LA i Cai May c6 ning sudt: 30- 40 kg/mé; Sy theo nguyén 1y sdy khi néng va dao chiéu khong khi sdy; May c6 t6i da 10 khay sa : 3
14 May:sag khothio n Th;/l gian sﬁgy khoang 4 gwg/Cong sgat khoaigy4k\?\?,/h Y ® ® o Y
1.5 Can dién tir mini Cai Can danh neng dé can cac nguyen heu co khox lugng nho - Khdi lugng cén ti da khoang 200g; Can lam béng nhya tét, 3
1.6 Ti d6ng/mat hoic ti lanh Cai Dlen nang 220-240V/Hz cod ngin dong va mat; Dung tich khong qué 300lit; C6 banh xe di chuyén dé d& dang di chuyén 3
2 |DUNGCUY
2.1  |Khay dung thirc 3n Cai Khung g6 hoic tre, 1ong khung c6 thé 1am bing lu6i nhua hoic inox 15
2.2 Thung nhua dung nguyén liéu Cai Thing nhua cé thé chira 100, 30, 20, 10, Skg 100
IL. PHONG THI NGHIEM VI TAO
1 MAY/ THIET BI
1.1 |Mdy do quang phd Aquafluor Bo 3
12 Tt cdy sinh hoc Bio Clean Bench Caéi Model MCV-B131S (T) 3
1.3 |Kinh hién vi quang hoc Olympus BX 41 B6 M4 s6 SP: 1690 3
14 Can dién tir Sartorius Cai CP225D 3
1.5 Ta dyng hoa chét Sanyo Cai Model: MIR-162 3
1.6 Ta sdy Céi Model: MPR-161D (H) Mz s6 SP: 250-01 3
1.7 Ti lanh Toshiba Cai 3
2 DUNG CU
2.1 Micropipette Nichiryo1000 uM Cai 3
22 Micropipette Nichiryo 200 uM Cai 3
23 |Banmitda Cai 3
24  |Bé& composit tron 3 m3 Cai 3
2.5  |Bé& composit khéi chir nhat Cai 3
2.6  |Ban gd ¢ dung cu Cai 3
3 Thiét bi khac
3.1 |Budng dém té bao bing nhya S50 Cai Sedgewick Rafter cell, 02C00415 15
32 Budng dém hong ciu Cai Haemocytometer - Neubauer improved c6 trang bac 15
33 Luéi vét thuc vat pha du Cai - Kich thuéc mit luéi 10pm. - Dudng kinh miéng ludi: 25cm. - Chiéu dai tai ludi: 50cm 6
III. PHONG KiNH HIEN VI

1

|[MAY/ THIET BI

N\ s



Pon vi tinh Mt s6 dic tinh/yéu ciu ky thuit Pinh mirc
STT Tén m4y méc/ Thiét bi (Bo/cdil..) (t6i thidu) (theo sé
luong)
1.1 |Kinh hién vi s6i ndi Cai 30
1.2 |Kinh hién vi Cai 30
2 DUNG CU
2.1  |May dém bim tay co hoc 4 sé Cii Dung dé dém s lrong té bao hdng cdu, tinh trung, tao, trimg, .. 30
22 Budng dém té bao bing nhua S50 Céi Sedgewick Rafter cell, 02C00415 30
Cai Haemocytometer - Neubauer improved c6 trang bac 30
23 (Budng dém héng cdu
2.4 Ludi vot thye vét phit du Caéi - Kich thuéc mét lugi 10um. - Pudng kinh miéng ludi: 25cm. - Chiéu dai tii lugi: 50cm 6
IV__ |PHONG THi NGHIEM SINH LY - SINH THAI
1 MAY/ THIET BI
11 |Micropipet 10ul Cai Thu mau thi nghiém 15
1.2 [Micropipet 200ul Cai Thu mau thi nghiém 15
1.3 |Micropipet 1000ul Cai Thu mau thi nghiém 15
1.4  |Micropipet da kénh Cai Thu mau thi nghiém 6
1.5 Bé 4n nhiét (water bath) Cai Thi nghiém nhiét do 30
1.6 Do tiéu hao oxy gin véi may tinh Bo Xéc dinh oxy hoa tan 6
1.7  [May dém bim tay co hoc 4 s6 Cai Diing dé dém s6 luong té bao hdng cau, tinh tring, tao, trimg, .. 12
1.8  [May quét Cim tay RFID PT 180G Cai 6
2 |DUNGCU
2 |Budng dém té bao bing nhua Cai S50 Sedgewick Rafter cell, 02C00415. 30
2.2 |Budng dém hong ciu Cai Buong dém hong cau Haemocytometer - Neubauer improved c6 trang bac 30
2.3 B0 giai phau (dao, kéo 16m, kéo nho, kéo, panh/kep) Bo Giai phdu c4 va dong vat thity san 30
24 |Céc thiy tinh céi BA tri thi nghiém 300
2.5  |Chai lo thily tinh chai BA tri thi nghiém 300
2.6 Nhiét ké cai Do nhiét do 15
2.7 |Khic xa ké céi Do d6 man 15
2.8  |Khiutrangy té Hop Bao h{ sirc khoe 30
2.9 |Xilanh loai Iml Hop L4y miu m4u va tinh dich 30
2.10 |Xilanh loai 3ml Hop LAy mAu mau va tinh dich 30
2.11  |Ong nhua ly tdm 15ml Thung DPung mau thi nghiém 30
2.12  |Ong nhya ly tam 1.5ml Bich Dung mau thi nghiém 30
2.13  |Ong nhya ly tm 50ml Thung  |Dyng miu thi nghiém 30
2.14  |Pau c6n tring 5 ml Bich Thu mAu thi nghiém 30
2.15 |DPéu cén vang 0,2 ml Bich Thu mau thi nghiém 30
2.16 [Piu con xanh 1 ml Bich Thu méu thi nghiém 30
2.17  |Ong cryovial 2ml Bich Thu mau thi nghiém 30
2.18 |pH Céi Xéc dinh pH 15
2.19  |B6 Iu6i thu sinh vat phi du Bé Wilt‘ico - My; I.(ich }huéc mit lugi 20um; Pudng kinh miéng ludi: 13cm 6
DPuong kinh vong lay: 18cm
220 |Lusi thu thye vat phi Bo Kich thude mét lugi; Pudng kinh miéng ludi: 25cm 6

Chiéu dai tai luéi: 50cm




Pon vi tinh Mt s6 dic tinh/yéu ciu ky thuit Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (tdi thiéu) (theo s6
lugng)
% ; . N N . - Bo Puong kinh mieengk 130 mm; Pudng kinh vong 180mm 6
221 |BG lubi thu sinh vat phit du : Wildeo — My ’ L3 sogum; Tm 1u(§ik va cbe himg c6 f loai kich %hu'(fc khéc nhau c6 thé tho ra va thay thé
222 |Géu thu miu day (Petersen) Céi sir dung dé ldy m3u dong vét 1on trong déy thiy virc 6
V___[TRAI THUC NGHIEM THUY SAN NUGC NGQT NINH PHUNG
1 [MAY/THIET BI
1.1 |Méy do da chi tiéu méi trudng cim tay Bo PD 110, HORIBA- Nhat; Théng sb do: nhiét do, pH, Oxy hoa tan 3
12 May suc khi Cai Veratti Model GB-250 (300), (200-300W, 40 - 60m3/h) 6
1.3 Méy bom nuéc Cai Dén dung, co dong, ding hiit ao, 100 - 120m3/h 3
1.4  |Kinh hién vi Cai MBL2000-T, Kruss - Dirc 15
15 Can dién tir Bo PCB 1000-2, 1000 g/0.01 g, Kern - Piec (Ho#ic Ohaus, SPS401F, can 600 g, o doc 0.01 g, Ohaus - My-/hoic loai ré hon: 3
) KD - TBED 600gr, d6 doc 0.01 g)
1.6 |Budng dém dong thyc vat ndi Céi 02C00451 Pyser-SGI, Anh (c6 thé mua loai SX Dirc hosic Trung Quéc) 6
1.7 Micropipette Cai 100 — 1000 pl Scilogex, My 6
1.8 Micropipette Cai 10 —200 pl Scilogex, My 6
2 DUNG CU
21  |Bbeidi ok Bo Inox, An D§; Mot bo bao gdm 01 can dao giai phdu s6 3, 01 kéo 16n dau nhon dau bau, 01 kéo nho hai dau nhon, 01 panh 6
: ¢ giai phau . X
16n, 01 panh nho
2.2 |Hop dung bo giai phiu Hop Inox 6
2.3 |Lu@i dao giai phiu Hop Ludi dao KIATO, An B3 Ludi twong tmg can dao No3 6
24  [Nhist ké Cai loai théng thudng 6
2.5 Thudc ky thuat Cai B?ing INOX, nhom hoc nhua thong thudng, do dén don vi mm, dai 20 - 30cm 12
2.6  |Onghut (pi pét nhua) Cai Nhya déo, 3- 5ml 120
3 TRANG THIET BI KHAC
3.1 Ludi kéo ca bd me Céi Lu6i dir. Cao 3 m, dai 80 - 90m, 2a =30 - 40 mm, s¢i 12 -15 3
3.2 Ludi kéo c4 gidng Céi Ludi PE. Cao 2.5m, dai 30 m, mit lu¢i 2a=3 - 6mm 3
33 |Votca bd me (cai) Cai Vot tron, dudng kinh 40 - 50 cm, mét ludi 2a = 30 - 40 mm, cén 30 - 40cm 9
Cai Vot tron, dudmg kinh 30 - 40 cm, mét luéi 2a =3 - 6 mm, can 30 - 40cm 15
34 |Votca huong va gibng (cai)
3.5 Vot v6t tritng va ca bot (cai) Cai Vot tron, dudng kinh 40 - 50 cm, mét luéi MESH 45 - 50, can 30 - 40cm 15
3.6 Luéi thu sinh vét phu du Cai dong vt thuc vat phu du 6
3.7  |X6 nhya (cai) Cai 30-50Ilit 15
3.8 Chéu thau nhua (c4i) Cai 20 - 50 lit 15
3.9  |May cétco Cai Loai théng dung 15
VI |TRAI THU'C NGHIEM HAI SAN CAM RANH
1 MAY/ THIET BI
1.1 |B6 may khi Bo Sir dung dé cung cap khi cho nudi cic dbi tugng thity san. Bao gdm mé to dién, dau khi. 3
12 |Maybom nudc 1 -2 kW cai Str dung dé cip nudc vao trai thuc tap 3
1.3 Méy bom chim 0,5 - | KW céi Sir dung bom nudc trong trai cho hé théng nubi to, luan trung, ca 9
1.4 |Khic xa ké céi Sir dung dé do d6 min 1
1.5 |Kinh hién vi Bo Sir dung dé quan sat c4c giai doan nho, dém tao, sinh vat phu du. 3
1.6  |Kinh hién vi soi ndi Bo Sir dung dé quan sat cic giai doan nho, dém tao, sinh vét ph du. 3




Don vi tinh Mt sb dic tinh/yéu ciu ky thuat Pinh mikc
STT Tén mdy méc/ Thiét bi (Bo/cdil...) (téi thiéu) (theo s6
lugng)
, o A . l s - A - . ~ nt h \ 100
17 Micropipet 10 - 1000 ul cai Sir dung d€ dinh lugng trong pha moi truedng, sir dung héa chat, sir dung trong dinh lugng mét d¢ tao, thyc vat phu du
. ” A . . - A o . a 2 nt h\ 1 0
18 Micropipet 1 - 5 ml cai Sir dung d€ dinh lugng trong pha moi trudmg, sir dung héa chét, sir dung trong dinh lugng mét do tao, thuc vét phu du 0
2 |TRANG THIET B] KHAC
2.1  |Heé théng ng khi Bo La hé théng dan khi. Gdm cac éng PVC, van, voi khi, d4 str, d4 bot. 3
3 DUNG CU
3 : o F = A d, h . A a » ] o A ~c A4 , an o h t:. 3
31 Cén dién ti, dd chinh x4c dén 0,001 gamCéi cai f: dung de cén do mau vat danh gia toc do ting trudng. St dung dé cin do méi tredng nudi tao, thirc an sir dung cho tom
32 |Céan ddnghd 5 kg céi Str dung dé can hoa chat xir ly nudc 3
3.3  |Budng dém hong ciu Cai Sir dung dé dém mat d¢ tio trong nudi tao va trong wong nudi 6
3.4 |May xay sinh t& Cai Sir dung dé xay chét lam gidu, thirc an trong wong nudi tom ca 6
VI [PHONG THi NGHIEM BENH HQC THUY SAN
1 |MAY/THIET BI -
1.1 [May séy tiét trang thiét bi Cai S4y dugc & mirc 180 do 3
Cai 3
12 |May khudy tir
1.3 May xir Iy m6 tu dong Cai 3
14  [May cit miu Cai 3
1.5 May duc khdi Parafine mo hoc Cai Model: MPS/P1; Hang: Slee; Xuét xir: Pirc 3
- Pham vi nhiét do:
+Lén dén 80 ° C cho thing chira parafin; Lén dén 80 ° C cho hp chira bang / khudn
+Lén dén 80 ° C cho khu vyc lam viéc; Xudng -5 ° C cho diém lim mat
- Diing tich thing chira paraffin: 3,8 lit
- Diém lam mat 50 x 50 mm, Peltier ; Kep kep 2 x 3 tir tinh, ¢6 thé diéu chinh; Chiéu sang 3 x diém LED, cb dinh 3x diém
LED, c6 thé diéu chinhDién nang: 230 V; 50-60 Hz; Pmax: 650 W
May chinh va phu kién tiéu chuén
1.6  [May nhudm mau trr dong Cai C6 séy khd 3
1.7 |Thiét bi lam kho miu Cai 3
Cai 3
1.8
Nbi &n nhiét
1.9  |May lc Vortex Cai Model: FTVM-501; Hang sane xuét: SCI FINETECH — Han Quéc 9

Théng s6 k¥ thuat:
- Tée dd l4c: 0 -3000 rpm; Chirc nang cham l4c hozc 1c lién tuc; Cung cép kém theo dau ga lic 6ng nghiém va diu g4 l5c
binh tam gi4c; Pau ldc bing nhyra; Kich thudc: 160x170x160mm; Ngudn dién: AC 220V, 50,60Hz




Pon vi tinh M0t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bé/cdil...) (i thiéu) (theo s6
luong)
1.10  |May spindown Cai 9
Model: Mikro 220R; Hang san xuét: Hettich; Xuét xu: Dirc 3
Nguén dién : 200240 V 1~ 50-60Hz; Cong suét : 859 VA; Dung tich t&i da: 48x 1.5 /2.0 ml. 6x50ml
- Thoi gian chay : 1 gidy- 99 phut, chay lién tuc,ché d¢ chu ky ngén ( Phim xung)
- Phét thai, mién dich: EN / IEC 61326-1, class B; Nhiét d6 : -20°C dén + 40°C
1.11 May li tdm lanh téc d¢ cao - Téc d6 li tam : 18000 (Vong/ Phut); Luc li tdm : 31,514 (RCF); Kich thudc phim (HxWxD)313 x 330 x 650 mm
Rotor goc 24 vi tri
+Téc do ly tam: 18,000 vong / phut; Luc ly tm téi da: 31,514 RCF; Diing thich hop cho éng: 1.5ml, 2ml kich thude éng
11x38 mm
Cai
1.12  |MéayPCR Cai 3
B§ 3
Hang: Benchmark — My
Model : myGel InstaView™
-Bo dién di hoan chinh bao gbm bén dién di va véi ngudn dién
-Sir dung vai kich thudce gel 16n (10,5x10cm) hodc nhé (10,5x6cm).
-Thiét ké d& dang dd gel v6i cac phu kién keém theo : khay, lugc va dé dic chéng rd ri
-Ngubdn dién két ndi truc tiép vao bé chira gel, khong dung ddy, dam bao ludn ding chiéu.
L13 -Bo ngui‘)n v6i dién ap d4u ra c6 thé duge diéu chinh nhanh : 35V, 50V hozic 100V hozc diéu chinh lién tuc véi thoi gian
chay c6 thé dugc cai dat , tdi da 99 phut.
-C6 khoa tir tinh an toan gitp viéc b ngudn va bon dién di : hé théng chi hoat dong khi ndp dit dung vi tri.
-C6 thé nang cép v6i bd bd dén UV dat bén dudi va budng t6i véi vi tri thiét ké chup anh bing dién thoai chup anh gel
nhanh chéng, don gian va thuan tién. Hinh anh d& dang dugc xem, chinh sira va chia sé¢ bing cac img dung trén dién thoai.
Cung cip bao gdm budng dién di, bo ngudn, cac phu kién va huéng din sir dung.
B0 dién di DNA va chuyp anh dién di
1.14  |May doc va chyp anh gel Caéi 3
Cai B0 hién thi va diéu khién pH ( Hanna ) v6i thanh hién thi pH : 0.0 — 14.0 3
Piu do pH
Hé théng két ndi diéu khién valve mé khi CO2 thong qua bo SSD
B0 vavle mé khi CO2 ( Airtag )
B¢ valve diéu 4p khi CO2 c6 ddng hé luu Iugng, cos sdy
. B¢ bng silicon cho khi CO2-B§ phan tan CO2 vao gitip CO2 phan tan tét vao nudc
LIS |May do pH bang CO2 Bom nudc tudn hoan -Dau sui khi CO2 gitp hoa tan CO2 trong nuée
-B¢ do va ghi nhan dir ligu pH véi 1000 gia tri do, chirc ning do pH theo thoi gian thuc cai dit. C6 cdng két ndi USB dé
14y dir liu do ( Hanna ).
Tu dién b tri cc thiét bi va diéu khién
Hé théng day dién va c4c phu kién khéc.
Binh khi CO2
1.16  |Tu thao tac PCR Cai 3
Cai Am 80 do 3
1.17
Td 4m sdu
1.18  |Kinh hién vi Bo Céc vat kinh 10x, 40, 100x 3 60




Don vi tinh Mt s6 ddc tinh/yéu ciu ky thuat Pinh mire
STT Tén m4iy méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo s6
luong)
1.19  [N&i hép tiét tring 4p luc cao céi (Autoclave) 3
1.20  |Ti 4m lanh (nuéi vi khuén, nim) cai C6 thé nudi cdy vi khudn & nhiét do cao va nhiét do thap 3
1.21 |Tu cly vi sinh cai (Capinet) 3
122 |Té lanh Cai Model: NR-BV280WKVN; Hang Panasonic 6
’ ; Loai tii: Ngin d4 du6i; Dung tich: 255 lit, C6 Inverter; Dién tiéu thu: ~ 0.98 kW/ngay
Cai Hang san xuét: Kern - Dirc; Model: ADB 200-4 15
1.23  |Can dién tir (Can phan tich 4 s 18) Kha nang can t6i da: 210g
D¢ phan giai: 0.0001g; DY lp lai: 0,0002g; Do tuyén tinh: +0,0004g
Cai Héng: Labomed - My
-May doc elisa chuyén ding cho miu 96 giéng
-Hé théng dau do 08 kénh sir dung doc timg ty va ddng thoi khay mau
-b0 nhay cao véi cac kién mau khac nhau, phéin mém manh mé doc va ghi nhén dit liéu chuyén nghiép
. -Phi hop voi dia day U va vV 3
1.24  |May doc Elisa -Tu ddng chuin mdi khi doc mau
-Cai dit chuong trinh I4c mau
-Thang phd : 0.000 —3.500 A
-Nguédn dén : sir dung dén Halogen
-C6 thé hoat ddng doc 1ap hoic két néi voi méy tinh théng qua phin mém
Bo Hiéu : Hanna — My, Model: HI9829
-méy do da thong sb cm tay ghi dir liéu khong thim nuéc c6 thé do 1én dén 14 thong sé chét luong nudc khac nhau, Diu
do da cam bién dua trén vi xir ly dé do cac thong s6 quan trong bao gém pH, ORP, d6 dan dién, oxy hoa tan, d duc,
amoni, clorua, nitrat, va nhiét do. Dau do truyén céc gi4 tri ky thudt s6 v6i ché do ghi dir liéu khi bi ngit két ndi tir may.
.pH
Thang do : 0.00 to 14.00 pH, D¢ phén giai : 0.01 pH
D¢ chinh xac : +0.02 pH, Higu chuan : Ty dong 1, 2 hoac 3 diém (pH 4.01, 6.86, 7.01, 9.18, 10.01) hozc 1 diém tiry chinh 3
-mV
Thang do : £600.0 mV, D phan gidi : 0.1 mV, Dj chinh xac : +0.5 mV
-ORP
Thang do : £2000 mV, D6 phén giai : 0.1 mV
D0 chinh xac : +1.0 mV, Hiéu chuén : Ty dong tai 1 diém tiy chon (mV tuong dbi)
-b¢ Din (EC)
o Thang do : 0 to 200 mS/cm (EC tuyét dbi 1én dén 400 mS/cm)
1.25  [May do da chi tiéu D0 phén giéi : Bing tay: 1 pS/em; 0.001 mS/cm; 0.01 mS/em; 0.1 mS/cm; 1 mS/cm,
Tu dong: 1 pS/cm from 0 to 9999 uS/cm; 0.01 mS/cm from 10.00 to 99.99 mS/cm; 0.1 mS/cm from 100.0 to 400.0 mS/cm,
Tu dong (mS/cm): 0.001 mS/cm from 0.000 to 9.999 mS/cm; 0.01 mS/cm from 10.00 to 99.99 mS/cm; 0.1 mS/cm from
100.0 to 400.0 mS/cm, B chinh x4c : 1% gi4 tri hodc 1 puS/cm cho gia tri 16n hon
Hiéu chudn : Ty dong 1 diém (84 pS/cm, 1413 uS/em, 5.00 mS/cm, 12.88 mS/cm, 80.0 mS/cm, 111.8 mS/cm) hoic tly
chinh
-Téng cht rin hoa tan (TDS)
Thang do : 0 to 400000 ppm (mg/L); (gi4 tri 16n nhat phu thugc hé sb TDS)
D0 phan giai : Bing tay: 1 ppm (mg/L); 0.001 ppt (g/L); 0.01 ppt (2/L); 0.1 ppt (¢/L); 1 ppt (2/L),
Tu dong:1 ppm (mg/L) from 0 to 9999 ppm (mg/L); 0.01 ppt (/L) from 10.00 to 99.99 ppt (g/L); 0.1 ppt (g/L) from 100.0
to 400.0 ppt (g/L),
Tu dong ppt (g/L): 0.001 ppt (/L) from 0.000 to 9.999 ppt (g/L); 0.01 ppt (g/L) from 10.00 to 99.99 ppt (g/L); 0.1 ppt
(g/L) from 100.0 to 400.0 ppt (g/L)
D6 chinh x4c : £1% gia tri hofic £1 ppm (mg/L), 14y gia tri 16n hon, Hiéu chudn : Theo hiéu chun d¢ din
2 DUNG CU




Pon vi tinh M3t s6 dic tinh/yéu ciu ky thuét Pinh mike
STT Tén miy méc/ Thiét bi (Bo/cdil...) (tdi thidu) (theo sb
luong)
Bo vit liéu inox 30
2.1  |Bo giai phau (dao md, kéo, panh, kep);
Bo vét liéu inox, 50cm 30
2.2 |Khay giai phdu
2.3 Dia petri Pia thiy tinh chiu nhiét va 4p suit 100
24 |Ong nghigm thity tinh c6 nip vin va khong c6 nép van Ong Thy tinh chju nhiét va ap suét 300
2.5  |Ong dong 500ml, 200ml, 100ml B 12
2.6 |Péncon Cai 30
2.7 Micropipet 1000ml, 500ml, 200ml, 100ml Bo 6
2.8 |Khay dé dung tuyp eppendorf 1,5ml Cii 60
hg  |HOpdimg dAu con micropipet loai 200 microlit va 1000 Hop Chiu nhiét dé hép tiét trung dugc 6
’ microlit
2.10  |Bé én nhiét Bé (water bath) 6
2.11 |Bép hdng ngoai Cai 6
Bo Cung c4p bao gdm b6 Iudi thu plankton WP2 200um, bd déng ludi thu, bo messeger, bo thu plankton CP3-110 dung cho
Iu6i 200um, day dai 50m, huéng dan sir dung,
-Bo dung chuyén dung dé bt sinh vét phu du
-S6 miéng Iudi : 01 miéng
-Lam tir thép khéng ri AISI316. Lu6i plankton lam tir Nytal va polypropylene canvas
L -Dutng kinh miéng lu6i : 57 cm. Trén miéng ludi c6 vong kep ludi plankton. Céu triic con cho phép gén véi day chinh va 3
2.12  |Lu6i bat mau sinh vat phu du con tai trong luong,
-Cap chéng xoén két ndi vi ddy chinh tha ludi
-C6 vi tri cho phép gén ddng hé do luu lugng
-Luéi plankton hinh cone, loai 200um, dugc thiét ké dé dat higu qua thu téi da, dugc gia cb va didu chinh st dung phi
hop véi b thu plankton
-B¢ thu plankton phu hgp véi ludi thu 300um, loai CP3-110
-B dong ludi thu sir dung messenger, gitip chdng tran va 1an 1on plankton & nhitng ting nudc khac nhau.
Bo
Hiéu: Carl Zeiss — Dirc , Model : Stemi 508
~Kinh hién vi soi ni chuyén ding cho quan sat miu sinh vat, téo bién,...
-Tilé zoom:8:1
213 |Kinh soi néi -D6 phéng dai : 6.3 — 50 14n chuin. Do pqhéng dai c6 thé tang 1én 1.9 — 250 khi sir d\__mg cac phu kién khac 3
-Khoang cach quan sét véi vat kinh chuan 1X : 92mm. Khoang cch quan sat c¢6 thé thay di : 35 — 287 mm tuy vao cac
phu kién va d¢ phong dai
-Dudng kinh vi trudng quan sét v6i vat kinh chuin 1X : 36.8mm. Pudng kinh vi truong quan sat ¢6 thé Ién t6i 122.7mm
néu I5p thém phu kién.
-Hg théng diéu chinh d¢ phong dai lién tuc v6i 10 vi tri dimg gdm : 0.65x, 0.8, 1x, 1.25x, 1.6x, 2x, 2.5, 3.2, 4x, 5x
VIIL__|PHONG THi NGHIEM MOI TRUONG
1 MAY/ THIET BI
1.1 [May do da thong s6 loai cAm tay 556MPS Cai - Méy loai chéng tham nudc theo tidu chuan IP67. - Véan hanh bang pin. - Trong lugng: 916 g. YSL, USA 6
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Don vi tinh Mot sb dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bé/cdil...) (t6i thiéu) (theo sé
luong)
Cai - Kich thugc mdy: 200 x 76 x 37 mm. - Thang do: 0 — 100.000 Iux. - P phan giai: (+ 0 — 200 lux: 0,1 lux; < 200 — 2.000 6
) R " . lux:  1lux; <2.000 —20.000 lux: 10 lux; < 20.000 — 100.000 Iux: 100 lux). - D9 chinh x4c: + 4% + 2 chit sb. - Giao dién:
12 My do cubmg d3 anh séng Sper Scientific 850008 RS 232. - Ddu do dép tmg tiéu chuén C.LE. - Sir dung pin AA x 4. - Trong lugng 515 g. Dai Loan
i 5 R 5 Cai - Thang do D.O: 0- 20mg/L - 200%0) - D6 phan giai: 0,Img/L ho#c 0,1%. - P§ chinh x4c: + 0,30C. - Bu nhiét tr dong, 6
L3 May do nong 45 6xy hod tan cam tay bu d6 mudi va 4p sudt. - Chi thi hién sé. - C6 chi bao tinh trang pin yéu. YSI, USA
1.4 May do pH d4t cim tay Cai - Hiéu chuin may: tur dong ¢ 1 hogic 2 diém. - Ty dong bu trir nhiét do. - - Nguon dién: pin 1,5V x 3 / sir dung dugc khoang 6
Cai + Chirc ning tu dong chuan: chon tir 1 dén 2 diém chuin. + Tu dong bu trir nhiét d¢ trong khoang: -5 dén 1050C. + Thiét 6
1.5 My do pH cim tay HI 991002 ké chéng nudc. + Ngudn dién: 3 pin 1,5V AA. + Thai gian sir dung khodng 1.500 gios lién tuc. + Ty dong tht ngudn sau 8
phut. Romania, EU
Cai - chh thudc may: 278 x 333 x 620mm. - Téc d6 tdi da: 18. 000v/phiit. - Nhiét do: tir -200C dén 400C. - Rotor goc 24 vi tri 6
L . cho 6 ong ly tm 1,5mL dén 2,0mL. - Téc d6 t6i da dbi v6i rotor 24 vi tri: 18.000v/phiit. - Lyc ly tdm 16n nhat: 14.000v/phut.
L6 May i vanlaoh Milao:20R - Hé théng truyén dong khong sir dung chéi than vi thé khéng cin béo dudng. Sartorius, Germany
Cii - Téc dd khudy: dén 1.200v/ phut, diéu khién téc do dién tir. Cai dit tbe do, nhiét do bing niim vin analog. - Kha ning 6
1.7 May khudy tir gia nhiét Are khudy: téi da 10 lit (d6i véi nuéc). - Nhiét d¢ tdi da: 3500C. - Kich thuée: 115 x 165 x 280 mm. - Duodng kinh ving gia
nhiét: 155 mm. - Cong suat: 780W. - Ngudn dién: 220V/ 50Hz. Velp, Italia
Cai - Téan s6 lic: 20 ~ 300v/p. - Kich thuéc may: 380 x 510 x 140mm. - Bién do lic: 20mm. - Tiét dién khay l4c: 330 x 6
18 May T 3006 330mm. - Tai t6i da: 8kg. - C6 cai dat thoi gian tir 0 — 60 phiit hozic chon ché do 14c lién tuc. - Cai dit tdc d6 I4c va thoi |
' Y ldc ngang gian lic dang ntim vzn. - Motor dién AC véi tinh nang béo vé qué tai. - Ngudn dién: 220V/50Hz. GFL, Germany
Cai - Nhiét d6 nung t5i da: 1.3000C. - Thé tich budng nung: 5 Lit. - Thoi gian gia nhiét dén 13000C: 40 pht. - Do dong déu 6
19 Lo nune CWF 13/5 nhiét d6 trong 10 12000C: £50C. - Diéu khién nhiét do: pid controller 201 v6i 1 ramp cai dt va timer cho phép bét dau trd
’ fung hogc giit nhiét. - Cong suét t6i da: 2,4Kw. - Kich thudc budng: 135 (C) x 140 (R) x 250 (S) mm. - Kich thuéc ngoai: 585
(C) x 375 (R) x 485 (S) mm. - Ngudn dién: 220V/ 50Hz. Carbolite, England
Cai - Kich thuée ngoai (WxDxH): 1.340x640x1.090 mm. - Kich thudc trong(WxDxH): 1.260x640x715 mm. - Toc do dong 6
o khong khi: 0.5m/ gidy. - B3 loc chinh: than hoat tinh ding & hut hoi céc chit acid. - B loc phu Iam tir sqi polyeste, loc
110  [Ti itk khide ADE-4B1 cée hat o6 kich thudc nho. - Cutng d6 séng trong budng: > 1000 Lux, - Ngudn dién: 220V/ S0Hz. ESCO, Singapore
Cai - Dung tich: 180 Lit. - C6 3 khay do bang kim loai. - Thang nhiét d9 diéu chinh: 2 — 400C. - M&3i budc tang 10C. - Hai 3
111 |Ti 4m BOD AL 185 man hinh hién thi LCD 2 chit sé va 3 chit sb. - D6 phan gidi: 0,10C. - Kich thudc ngoal (LxWxH) 602 x 600 x 850 mm. -
: Hanm Trong lugng: 39kg. - Kich thude trong (LxWxH): 153 x 433 x 702 mm. - Ngudn cung cép: 230V/ 50Hz. Aqualytic,
Germany
Bo Tiéu chuén: ISO 9001, ISO 14001. Hé théng bao gdm: Kinh hién vi BX41 + méy anh k¥ thuét s6 + phan mém: 1. Kinh 3
—_— ) Bt o F R R s e . . hién vi (Model: BX41; H¢ quang hoc vé tiéu USI 2). 2. May chup anh ky thuat sb chuyén diing cho kinh hién vi DP12 (St
112 | thong kinh hién vi ¢ ket ndi v6i m6i chup anh kg thuat s6 dung CCD camera quét loai 1/ 1,8 inch v6i do phan giai 3,34 triéu Pixel). - Ngudn dién: 220V/ 50Hz. Olympus, Japan
T UAITE; TraT TEUOIT SaTt -
1.13 ,l\,::l:,'::i“ ¥ 0T TOT AT THoTE ey & Bo - Zoom diéu chinh lién tuc tir : 0.67x dén 4.5x. - Pau quan sét loai 2 dudng truyén quang, géc nghiéng 450, c6 kha ning 6
B§ - M2 sb: KG 47 gom: 1. Phéu loc thiy tinh: thé tich 300mL, ding gidy loc @ 47mm, c6 thé hép tiét tring (Advantec — 6
114 |B6 loc chan kho Nhat) 2. Binh chira thiy tinh trung tinh dung tich 1000mL chiju 4p Iyc chén khong (Schott — Dirc). 3. Nut cao su. 4. Kep
’ © 10¢ chdn khong 5. Ong silicon chiu 4p luc. Gidy loc Mix cellulose ester @ 47 mm c& 13 0,45pm (hop 100 c4i) — Advantec — Nhat. Ma sb: A
045H047. Japan, Germany
115 |Bom chan khong N 022AN.18 Bo - Luu lugng dong: 15 Lit/ phit. - Bom mang, chui déu. - D§ chan khong tbi da: 100mBar. - Ngudn dién sir dung: 230V, 6
50Hz, 120AV. Germany
Cai - Kha ning cén t6i da: 220g. - Kha ning can téi thiéu: 0,1mg. - D tuyén tinh: <t 0,2mg, - D6 lap lai: <t 0,Img. - C6 bd 6
1.16  |Cén phan tich CP 224S

bao v& qua tai cho can. - C6 Iéng kinh chén gi6 dé két qua khong bi dao dong trong khi can. - Vit ligu ché tao can ddng
nhét. - Kich thuéc dia can: @ 80mm. - - Ngudn dién: 220V AC Adapter. Sartorius, Germany




Pon vi tinh Mt s6 dic tinh/yéu cAu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t8i thiéu) (theo sb
lugng)
Cai - Thé tich budng; 97 Lit. - Kich thudc budng (WxDxH) 450 x 475 x 450 mm. - Kich thuéce ngoai: (WxDxH) 580 x 595 x 3
1.17 |Tu séy doi luu tu nhiét MOV — 112 820 mm. - Khoéng diéu chinh nhiét d: 400C dén 2500C. - Chi thi hién sé: nhiét d9, thoi gian. - Ngudn dién: 220V/ 50Hz.
- Cong suit: 1,1KW. Sanyo, Japan
Cai - Thé tich: 126 Lit. - Kich thuéc buong (W/D/H): 620 x 386 x 555 mm. - Kich thudc ngoai (W/D/H): 700 x 580 x 1018 3
1.18 |Td 4m lanh MIR — 153 mm. - Nhiét d6 diéu chinh tir: -100C dén 500C. - D6 6n dinh nhiét do: + 0,50C. - Thoi gian cai dt tir 0 — 99 gitr 59 phat. -
Ngudn dién: 220V - 232W. Sanyo, Japan
Cai - Do da chi tiéu: Nhiét d¢, d6 din, TDS, pH. - o léch (+ pH: % 0,03; + D din: + 2%; + TDS: £ 2% + Nhiét do: = 0,50C). 6
- Ti 18 EC/TDS chon tir 0.45 dén 1.00, m&i budc 0.01 don vi. - Hiéu chuan pH: tr dong chuin & hai diém. - Hiéu chudn
1.19  |Nhiet ké dién tir EC/TDS: tu ddng chudn tai 1 diém & 1382 ppm va 1413pS/cm. - Khoang bu trir nhiét do: tir 0 — 600C. - Dung pin 1.5V x 4
vién sir dung trong khoang 500 gi¢r lién tuc. - Kich thudc: 143 x 80 x 38 mm
120 |Nhiét ké dao ddu SKU 65510 Bo6 - Thang do: - 50C dén 400C. - D§ chinh xac: + 0,10C. - V4 boc bang nhira chiu va dap. Water Gear USA 6
121  |Khuc xa ké do d6 mudi S/Mill — E Cai - Kich thudc: 40 x 40 x 140 mm. - Khéi luong: 140g. Atago, Japan 6
2 DUNG CU
Bo - Bao gém 2 canh nép d& dang m& dé 1dy mAu va dong lai d& gidm sy roi rét mau trong qué trinh muc. - Thidt bi [am bang 6
2.1 Dung cu liy mAu day 196 — F65 thép khong ri. - C6 hop dung va day. - Kich thudc: 15 X 15 X 23cm. - Thé tich: 5.31it. Wildco, USA
Bé Dung cu ldy mu nuéc dang dimg, c6 2 ndp day 2 dau dé gilt nudc bén  trong. - Vit liéu dugc 1am bing nhwa Acrylic, 6
- < o trong suét, chiu duge nude blcn anh nang va va cham. - Dung tich chtra méu: 2,2 lit. Wildco USA
- Dung cu lay mau nuée 1120 — C45, mau nuée bien Thiét ké tir nhya PVC cao cép, v6i chiéu day thanh binh 1&n t¢i 6mm. cac phu kién dugc lam tir acetal va polyamide. Cac
chi tiét khac duoc 1am tir thép khong ri, c4c oring lam tir NBR va phét tir cao su
Cai - Kich thuéce: 50 mm x 20 mm x Imm. - Thé tich: 1.0 mL. - C6 ké 6 1 mm x 1 mm, thé tich 1pL. - C6 kinh phu. Wildco, 15
233 Budng dém dong vat phu du 1801 — A10 USA
p : - : e : —— : i 3
24 Pipet tir dong B Serial (Loai 1000uL: 9470210; Loai 2000 pL: 9470211; Loai 5000 pL: 9470212). Hirschmann Germany
Bo Gdm loai chiu nhiét c6 thé hép khir trung, do chinh xac cao. Serial (Loai 0.1 — 2.0 pL: NPX — 2; Loai 0.5 - 10 pL: NPX — 6
25 Micropipet 10; Loai 10 - 100 puL: NPX — 100; Loai 20 - 200 pL: NPX — 200; Loai 100 - 1000 pL: NPX — 1000). Pau tip cho
' Micropipitte dung tich tir 0,1 - 1000uL mau tring hop 1000 c4i (Axygen — USA). Nichiryo, Japan
B6 - C4c bude chudn do: 10uL. - Thang thé tich: 0.01mL dén 99.99mL. - Thé tich t6i da cho 1 1an hut 12 50mL. - Piston: 6
. Teflon — ompound ECTFE, PTFE. - Cylinder béng thity tinh DURAN. - B§ chinh xéac: 0,2 %. - D¢ 1éch chuan: 0,1%. - B
2.6 |Buretky thudtso Solarus phan giai: 0,01mL. - Man hinh hién thi s6 LCD. - Cho phép khir tring & 1210C. - C4c bd phan chéng an mon héa hoc.
Hirschmann, Germany
Lo . Bo - 1 budng dém theo tiéu chuin Neubauer — improved. - 2 miéng kinh phii. - Pipette cho RBC va WBD. - Ong, cip, huéng 6
2.7 B¢ thiét bi dung dém t€ bao mau 1804 — H10

dan sir dung. Wilco, USA
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2.8

Hé théng diéu khién DO

B

Hé thong hién thi va diéu khién DO, ghi di liéu DO

Séan xuét Viét Nam, g6m :

-Bo hién thi va diéu khién DO ( Hanna ) véi thanh hién thi DO : 0.0 — 50.0 mg/L ( ppm ) O2

-biu do DO

-Heé théng két ndi didu khién bom thong qua bd SSD

-B9 bom nuéc tudn hoan va bom thém nuéc ( mua tai Viét Nam )

-Bom suc khi oxy ( mua tai Viét Nam )

-B dng silicon cho nuéc tudn hoan va thém nuéc tang ndng do DO

- B¢ do va ghi nhén dir liéu DO véi 1000 gié tri do, chirc ning do DO theo thdi gian thuc cai dit. Co cong két ndi USB dé
14y dir liéu do ( Hanna ).

-Tu dién bé tri cac thiét bi va diéu khién

-Hé théng day dién va cac phu kién khéc.

- Binh tron dé nudi mau thi nghiém véi kich thudc : 100 x 400 mm, c6 nip mit bich véi cac vi tri tudn hoan nuéc va nud
tran, join bit kin, c6 thé théo ra d& dang, gia cong bing nhura Acrylic ( 1am tai Viét Nam )
-Vi tri du do Oxy cho b¢ diéu khién va bo ghi dit lidu (02 vj tri)

KHOA NGOAINGU

MAY/ THIET BI

Tivi

cai

D9 16n man hinh: 75 inch D¢ phan giai: 3840 x 2160px C6 cong HDMI, USB, Lan Cng xuét 4m thanh: Céng optical

1.2

May tinh ban I4p rap + Man hinh

CPU: Intel® Core 15-8400 Main: Gigabyte B360M-DS3H RAM: Kingmax 8G DDR4 HDD: Seagate 1TB Chudt/Ban
phim: Logitech Case: Dimg Nguén: Cooler Master Lite 400W Man hinh: Dell 19.5 USB Wifi: TP-Link TL-WN822N

Webcam HD1080P

Cai

Do phan giai: 1920*1080@30/25fps

— Ong kinh ¢ dinh (3.6mm), DFOV: 95°
— Tich hgp Mic, chéng 6n thong minh

— Plug and play, khong cén cai diit

— Cng cim USB Type-A,

— Day cap: 1.5m"

100

1.4

Headphone

Cai

Kiéu: On-ear Mau séc: Pen

Két ndi: USB 3.0 Type-A
Microphone: C6

Tén s6 phan hdi: 20 Hz - 20 kHz
Do nhay: 94dBV/Pa +/- 3 dB

100

1.5

Diu ghi Ip 8 kénh

Dau ghi hinh 8 kénh Al

- Hé trg camera d6 phén giai dén 12MP

- Bo nhé hé théng 2G/ EMMC 8G

- Nhén dién khudn mit, bao vé vanh dai, phat hién chuyén dong 2.0, tinh niing dya trén thuat toan Deep Learning (20.000
anh khuén mit)

- Chuén nén H.265/ H.265/+ H264/ H264-+/ MPEG4

- Céng ra HDMI 4K, HD 1920x1080/60Hz va VGA

- Céng Alarm vao/ra: 16/4; 2xUSB 2.0; 1xUSB3.0; 2 cbng mang RJ45 1000Mbps




Don vi tinh Mot sb diic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdi/...) (t6i thiéu) (theo s6
lugng)
Cai Camera ban céu d¢ phén giai 4MP 20
- D6 nhay séng Color: 0.001 Lux @ (F1.0, AGC ON),0 Lux with light
- Cong nghé dén trg sang kép Hybrid Light (IR & whitelight 40m)
- B4 nhé¢ 60MB/ B6 nhé smart 400MB/ eMMC: 2GB
16 |Camera - H.265/H.264/H.264+/H.265+ MJPEG.
- Chéng ngugc sang thuc WDR 130dB
- Nut reset
- H trg tinh ning Al: Face capture/ People counting/ Perimeter protection
2 DUNG CU
21 Bang phén cai Kich thudc (m): 1.2 x 2 5
22 Ghé hoc céi Ghé ngéi hoc GT07S 600
23 Ban hoc cai Kich thude (W x D x H) (mm): 1200 x 600 x 750 Ban chan sét, chat liéu khung thép, mit g6 melamine 300
24 My do kim loai cim tay bd Hikvision NP-SH100 10
25 |Phu kien khc bo Goém: Day HDMI 15m + vét tir két ndi 13p dat tivi, wif, may tinh ban, ti, bd chuyén, nep, day dién.. 5
R THU VIEN
1 TAI LIEU
1.1 Tai li¢u hoc tap: Chuong trinh |Tai liéu in hodc Tai lidu sb 40
dao tao
2 [MAY/THIET BI
2.1 Diéu hoa cay Cai Diéu hoa tii dimg 42.000BTU Daikin FVRN125BXV1V/RR125DBXY1V 3
22 Mady Ianh Cai Méy Lanh DAIKIN 2.0 HP FTC50NV1V/RC50NV1V 2
23 May tinh c4 nhan Cai Dell - Vostro 3471 — Core I5 — 4GB, CPU: Intel core I5 9400, Ram: 4GB, 0 cing HDD 1 TB, Win 10, *Man 3
hinh E2016HV 19.5 inch led, D¢ phan giai 1600 x 900, Céng giao tiép CGA, *Ban phim, chu¢t Dell chinh hang.
24 May scan Treventus ScanRobot 2.0 tw dong (dinh ky thay lang Hé théng Treventus ScanRobot 2.0 tu dong 1
kinh quét anh va dén chiéu, Thay méy tinh didu khidn may va
béo tri béo dudmng)
25 Hé théng | Kios tra ciru tai lieu 4
May Kios tra ctru tai liéu (bdo dudng dinh k)
2.6 May scan bén ty dong héa (dinh ky thay camera chup hinh va Hé théng | scan ban tr dong hoa 1
deén chiéu)
2.7  |Hé théng tw dong tra mugn sach 24/7 (dinh ky kiém tra, thay Hé théng | Tur dong tra muon sach 24/7 1
bd phén hu hong anten rfid, bo mach dén tin hidu va bao tri,
bao dudng)
2.8 |Hé thdng camera an ninh (1 hé théng 42 mat) Hé théng | Hé théng 42 mét

A\
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STT Tén may méc/ Thiét bi

Don vi tinh
(Bo/cdi/...)

Mot s6 dic tinh/yéu ciu ky thuét
(t6i thidu)

Pinh mirc
(theo sb
lugng)

S__|TRUNG TAM THi NGHIEM THU'C HANH (CAC PHONG THi NGHIEM THUC HANH THUQC KHOA XAY DUNG)

A.1 PHONG THi NGHIEM VAT LIEU XAY DUNG

1 MO HINH

M6 hinh bay khéng xac dinh (UAV) Flycam DJI Phantom 4

1.1 RTK

Cai

bic tinh k¥ thuét:

Uu diém: « Hoat dong ma khong can két néi 4G holic Wi-Fi

* Output hinh 4nh d¢ phén giai cao v¢i RTK chinh xé4c & mirc centimet

Nhuogc diém

* Yéu ciu mot qué trinh ci dat bd sung cho Tram di dgng D-RTK 2. Gi6i han hoat dong trong vong 5 Km

Nguyén bd bao gbm: M4y bay RTK Phantom 4 x 1, Bo diéu khién tir xa ¢6 man hinh tich hcrp x 1; Canh Quat (C3ip) x 4;
Pin Bay Théng Minh x 2; Hub Sac Pin Théng Minh x 1; B Chuyén Déi Dién x 1; Cap Ngudn AC x 1; Cap Micro-USB x
1; Male-to-Male USB Cable x1; Thé Micro-SD 1 GB 16 GB x 1; Hop Pung x 1

20

1.2 GPS dia RTK Comnav T300

Cai

Diic tinh ky thuat: C6 thé thu nhan va xi 1y tin hiéu ciia thé hé vé tinh Bic ddu thé hé thir 3 (BD3 S6 lugng vé tinh lén dén
35 v¢ tinh).

- Tin hiéu tan sb B3 chuyén sir dung cho quén doi c6 kha ning xuyén qua cdy cbi rat t()t Do bu nghleng 30° véi do
chmh xéc cao; La may do 3 tan s6 ; - C6 thé tur sac pm khi pin dang trong may qua cap ngudn va nguon dién 12v khong
cén th4o pin ra sac, ¢6 thé sac pin khi dang di chuyén hoic trén 6 t6. Pong thoi thiét ké hai khay pin rat tién loi khi pin hét
tu chuyén sang khay con lai, khong gian doan khi do phai thay pin va khéi dong lai

- La dong san phim thiét ké cho tuong lai sit dung manh m& véi GPRS va CORS do d6 ¢6 thé sir dung 3 sim card
déng thm v6i 3 nha mang thuén tién va khong s¢ mét tin higu 3G,4G. C6 thé tur chuyén di khi tin hiéu mot nha mang yéu;
- Phan mém sir dung mién phi c6 thé cai dit trén cac thiét bi st dung hé diéu hanh Android. La gii phép t6i wu trong
trudng hgp bd didu khién bi that lac hodc xdy ra I5i tai thuc dia.

20

2 |MAY/THIET BI

2.1 May thiy binh hiéu Leica NA332

Cai

Hang san xuét: LEICA. - B chinh xac/1Km do di vé (ISO17123-2): 1.8 mm. May thity binh hiéu Leica NA332

- Hang san xuit: LEICA; Model: NA332; D9 chinh x4c/1Km do di v& (ISO17123-2): 1.8 mm; Anh ngim thiu kinh: Anh
thudn

- D) phong dai (zoom): 32 x ; Pudng kinh thiu kinh: 36 mm

- Khoéng cach do ngén nhét: < 1.0 m; Trudng nhin & khoang cach 100 m: < 2.1 mm; Hé sé nhan: 100; Pham vi 1am viéc: +
15 inch; Thiét l4p chinh xé4c (46 léch chudn): < 0.5 inch; Do nhay: 8 inch/ 2 mm; P chia: 360°, D chia nhé nhét; 1°;
Nhiét d¢ lam vigc: -20°C~+40°C; Trong lugng: 1.5 Kg

10

22 May toan dac dién tir Topcon GM55.

Cai

Ong kinh: Do phéng dai 30x /2.5 "; Chiéu dai, 171mm; Khau d khach quan, 45mm (EDM 48mm); Tiéu cu toi thidu,
1,3m (4.3 ). - D§ phén gii man hinh: 17/ 57 (0,0002 / 0,001g, 0,005 / 0,02 mil). Do géc: - 6 chinh x4ac (ISO 17123-3:
2001) 5"; B bu doi truc, cam bién do nghiéng cia truc kép, pham vi hoat dong: + 6 '; Po khoang c4ch; Pham vi: Ché do
do khong guong: 800m (2.624 '); Po v6i guong mini 1,3 dén 500m (4,3 dén 1 ,640ft); Po v6i guong don 1,3 dén 4000m
(4,3 dén 13 20ﬁ) He diéu hanh, glao dién va quan ly dir liéu: He dléu hanh Linux.

- Man hinh h1én thi / Ban phim db hoa LCD, 192 x 80 chém, dén nén: bét / tit (c6 thé chon) Ban phlm chirvasé/28
phim c6 dén nén; Luu trit dit liéu: B6 nhé trong x4p xi: 50.000 diém. - B$ nh¢ ngoai bing USB (t6i da 32GB).

10




Pon vi tinh M0t s6 dic tinh/yéu cu ky thuat Pinh mirc
STT Tén m4y méc/ Thiét bi (Bo/cdil...) (t6i thiéu) (theo s6
‘ luong)
Cai Do khoang céch dai, chiéu cao, ché do do lién tuc. 10
Do dién tich, thé tich: Nha, dét, vat liéu. ..
Ché do do khodng cach Min/Max; Cong trir c4c s6 lidu do
Do cao gién tiép Pythagoras; Man hinh cam bién 4nh séng
Théng s6 ky thuat:
2.3 May do khoang cach Laser BOSCH GLM7000. Tia laser: 635nm, <1mW; Loai tia Laser: 2
Pham vi: 0.05-70m / Dung sai: +/- 1.5mm
Don vi do: m, cm, mm / DPon vi do goc: 0 %, mm/m
B ngudn: 2 x 1.5 V LRO3 (AAA)
My bin 5 tia laser xanh HG500 Gold Caéi Pham vi lam viéc ma khéng can may do laser: 30m. 10
24 Tia Laser budc séng: 532nm; Cham laser budc séng: 650nm.
. 16p Laser: Class II; Do chinh xac: = 1mm/7m
Pham vi tu san l4p m3t bing: + 2.5 °; Nhiét d9 lam viéc: - 5 ~ 45 °©
2.5  |May cét thép Bosch. Cai Sir dung dé SV thyc hanh cong tic gia cong cbt thép: Cét, ubn, dudi tai phong thi nghiém 5
2.6 |May udn thép GW40. Cai Sir dung dé SV thyc hanh cong téc gia cong cdt thép: Cét, ubn, dudi tai phong thi nghiém 5
2.7 |Méy dudi cit thép cudn NC 15. Cai St dung dé SV thuc hanh céng téc gia cong cbt thép: Cét, ubn, dudi tai phong thi nghiém 5
28 My nén, uén bé tong tiéu chudn 200 tin Cai ?«; ?;zi%cr;xi); r_:-ex;/I lgl;lsic;nli;:ihiet ;::n tiet co ban, tuy nhién cac bd phén co ban ciia may nén khi phai diy di: My nén khi 5
Cai Dong co — Ngudn dién : 1.5KW/2.2KW — 220V 5
- Dung tich bé tong : 2001
29 May tron vita bing tay/tir dong - Dupg tich thung trdn : 2501
- Ki€u tron : 14t nghiéng, tw do
- Cong sudt : 2 —3m3/h
2.10  |Ban din tao mAu xi ming Cai 10
2.11  |May nén xi mang tu dong Cai 5
2.12  |[May cua d4, cua bé tong Cai 10
2.13  |Thiét bi x4c dinh ty dién Cai 5
2.14  |Tu dudng miu Cai 5
2.15 |Tu sdy dung tich 100 lit Cai 5
2.16  [M4y dinh vi ct thép trong bé tong Cai 5
2.17  [May siéu 4m bé tong Cai 5
Cai Két ciu my hop 1y rét d€ sir dung, bao dudng va sira chira. 10
. . Ning suat cét cao, gia thanh hop ly.
2.18  |May cat thép (Pa cat) Kichgthudc nho gor%, vitng chég?trzng lugng nhe va di chuyén linh hoat.
Kha nang cit thép da dang: Thép thanh, thép hop, thép tim, thép hinh,....
Cai May han Oshima IGBT SM-200 sir dung mé to quén ddy dong nén lam viéc bén bi, 6n dinh hon, chng qué tai tét. May 10
. hoat dong v6i cong sut 16 gitip han sét cuc nhanh, cho hiéu sudt lam viéc cao, mi han dep nén duge thg co khi rét tin
219 |Méyhan OSIMA 2004-220V ding. P i hz‘m%iu'qc dep bon Ehi Ha xong ban ¢6 thé dung két hop v6i may cha nham & ik béng méi han gitp son
khung cira sit s& dep hon.
Cai MAY LAC SANG RAY D200/300mm 10
Model: ZBSX-92 (ZBSX-92A)
220 |May lic sang Xl:lét xir: Trung Québc ] ’ ' ‘
Tan s0 ldc: 227 vong/ phit; Bién d¢ lic: 8mm; Pudng kinh ldc: 12,5mm; Cong suét: 370W; Ngudn dién: 220V/1pha;
Kich thudc 700x500x900 (mm);Trong lugng: 130kg
221  |May cit mdu MA-CU250M Cai 10
2.22  |May danh bong mdu MA-PO250M Cai 10
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2.23

May do d¢ cirng Mitutoyo ABK - 10313

Cai

10

2.24

May do d9 cimg Rockwell Mitutoyo AR 10

Cai

10

225

May tinh chuyén dung: Workstation, M4y chay dir liéu Flycam

bd

M4y tinh tram

* Processor: Intel Xeon W-1270P ( 16 MB Cache, 8 Core, 3.8 GHz to 5.1 GHz)
* Chipset: Intel W480 chipset

* Ram: 8GB 1X8GB DDR4 2666MHz or 2933MHz UDIMM Non-ECC Memory
* Hard Drive: 256GB SSD + 1TB 7200rpm SATA 3.5" HDD

* Optical Drive: 8x DVD+/-RW 9.5mm ODD

* Nic:Intel Ethernet Connection 1219-LM 10/100/1000 /

* Graphics: NVIDIA Quadro P2200, 5GB, 4 DP

* OS: Windows 10 Pro 64bit

= Dell optical Mouse & Keyboard

* Warranty: 3Yr Prosupport + Keep Your HD

-Man hinh: 19.5 inch led, D% phén giai 1600 x 900, Cdng giao tiép CGA,

« Ban phim, chuot ddng bo.

1

2.26

May chup anh nhiét

Cai

D9 phén giai: 640x512

Tuy chon lens: 13 mm; 45° x 37°

Dai quang phd: 7,5 - 13,5 pm

Téc do khung hinh ddy du: 30 Hz (NTSC); 25Hz (PAL)

Téc do khung hinh c6 thé xudt: 7,5 Hz (NTSC); 8,3 Hz (PAL)
Thudc tinh vét ly:

Kich thuéc 2,26" x 1,75" (bao gdm ca éng kinh)

Trong luong 3,25 - 4 oz (Tuy thude vao cAu hinh)

Diéu khién hién thj va xi Iy hinh anh:

Téi wu héa hinh anh cho SUAS: C6

Cii thién chi tiét ky thuat sb: C6 - C6 thé diéu chinh trong GUI
Hinh anh d4o ngugce: C6 - C6 thé lua chon trong GUI

Kiém soét phan cuc (den néng/tring néng) & Béng méau: C6 - C6 thé lya chon trong GUI

Giao dién:
Dién 4p cung cp ddu vao: 4.0 - 6.0 VDC

Tén dién, trang théi 6n dinh (51 da 2,5W trong sy kién man trap khoang 0,5 gidy): <1,2 W

Pham vi nhiét do hoat dong: -20°C dén +50°C

Nhiét d khong hoat dong: -55°C dén +95°C

D¢ cao hoat dong +40.000 feet

Cung cép bao gdm m4y chinh, lens di kém va huéng dén st dung

10




Pon vi tinh M5t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdi/...) (tdi thiéu) (theo s6
luong)
Bo TIOME S0 Ky UMuAat: 10

Ban ngang:

Tai trong ti da: 10.0 kg. Khéi lugng: 7.1 kg. Kich thuée: 400x300x22 mm

Ban doc:

Tai trong t6i da: 500g. Trong lugng: 177g. Kich thudc: @ 66x10mm

Chét liéu: Nhom. Téng trong luong: 86kg voi bd Exciter

B¢ Exciter

Model: JZ-10

Déi tén: 1 dén 4000Hz. Khoang cich ti da: =3mm. Luc kich thich: 100N. Khéi lugng: 7.5 kg

Chtre nang: Léc ban ngang hoic doc.

B¢ khuéch dai cong suit

Model: GF-100

D6 bién dang:< 0.5%. D dn: <3mV. Dién tré dAu ra:10hm. Dai tin sb: 1 dén 10000hz
227 |Ban rung dong dét Dong dién d4u ra: 10A. Dién 4p dau ra; 15V

Ngudn dién: AC110V hozic AC220V 1 pha

Kich thuéc: 440x480x160mm. Khdi luong: 10.0kg, Do 4m tuong déi: <85%
Cung cAp ning luong cho bd Exciter

Dung cu diéu khién

Théng s6 ky thuat

Model: WS-5932Z/U160216-DA

Thong sb A/D: Kénh: 16. Do phan gii: 16Bit. Pham vi dAu vao: + 10VDC
Téng tan s6 mAu: 200kHz. Thong s D/A:

Kénh: 1

Pham vi d4u ra: + 10VDC

Ché d6 dAu ra: séng hinh sin, séng ngéu nhién

Ngudn dién: AC110V mét pha hosic AC220V. D¢ 4m tuong dbi: <85%RH

Maen R~

—f

(VIS |



Pon vj tinh M3t s6 dic tinh/yéu cau ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdi/...) (t6i thiéu) (theo s6
‘ lugng)
B , 10
Thoéng so ky thuat:
Pham vi do: 500 mm
Bt dau pham vi do: 100 mm. Giira pham vi do: 350 mm. Cuéi pham vi do: 600 mm
Téc do do: 6 ting diéu chinh: 8 kHz/4 kHz/2 kHz/1 kHz/0,5 kHz/0,25 kHz
Do tuyén tinh: <+500 pm ... <£1000 pm, <%0,1 ... 0,2 % FSO
D6 lap lai: 20 ... 40 um. DG n dinh nhiét do: £0,01 % FSO/K
Dudng kinh diém sang (£10 %): SMR, MMR, EMR: 750 x 1100 pm
Ngudn séng: Laser ban din < 1 mW, 670 nm (mau do)
Loai laser: Loai 2 theo tiéu chuén IEC 60825-1:2014
Anh séng xung quanh cho phép: 10.000 Ix
Dién 4p ngudn: 11...30 VDC. Cong sudt tidu thu: <2 W (24 V)
298 Cam bién do chuyén vi dao dong két cAu (cac phu kién Pau vao tin hiéu: 1 X bat/tét laser HTL; 1 x diu vao da chirc néng HTL: kich hoat, cai dit 0, lam chu, day
’ kém theo) Giao dién ky thuat s6: RS422 (16 bit) / EtherCAT 5 / PROFINET 5 / EtherNet/IP
Déu ra analog: 4 ... 20mA /1 ... 5 V v6i cép PCF1420-3/U (16 bit; ¢6 thé mé rong tur do trong pham vi do)
Chuyén dbi d4u ra: 1 x dAu ra 18i: npn, pnp, ddy kéo
Séc (DIN EN 60068-2-27): 15 g/ 6 ms trén 3 truc, m&i truc 1000 I4n séc
Rung (DIN EN 60068-2-6): 20 g/20 ... 500 Hz theo 3 truc, 2 huéng va 10 chu ky méi truc
Lép bao vé (DIN EN 60529): IP67
Chét ligu: V6 nhom. Trong luong x4p xi. 60 g (g0m pital), khoang. 145 g (bao gbm c4p)
Cung cfp bao gdm:
- Cam bién ILD1420-500
- Cap ngudn va diu ra PCF1420-3/U, dai 3 m
- Bo chuyén ddi RS422/USB kénh don IF2001/USB
- Ngudn dién da ning PS2401/100-240/24V/1A, day dén ho
3 DUNG CU
Bo bic ti’nh k¥ thuat: Dan gi4o ném (49x2-L=3.0m) nguyén b bao gbm: 20
1/ Chéng dimg @49x2 - L=3m s lugng 4
3.1  |Dan gi4o ném (49x2-L=3.0m) nguyén bd bao gbm : +C6 qe‘iu va 03 cum giing ,
2/ Gidng ngang @42x2 - L=1.2m S0 luong 4
3/ Gidng ngang @42x2 - L=1.6m s6 luong 4
Dan gi4o H (cao 1m7, réng 1.25 m) nguyén bd Bo Gian gido H kém (cao 1.7m, rong 20
3.2 1.25m) nguyén b bao gom: 2 khung + 2 chéo
Bo dung cu: Van ¢p phii phim (1.22 x 2.44) day 18 mm; Van Bé Sir dung dé SV thuc hanh céng téc gia cong lip dung van khudn, hé dan gido 20
33 khuén nhya, Xa g6 thép hop 50x100x1.8; Xa go thép hop
30x60x1.8
34 Bay xdy cai Str dung dé SV thyc hanh cac cdng tac xdy, t0, trat 50
3.5 Thudc nivo cai 25
3.6 |Ongnudc cai 50
3.7 Qua doi céi 25
3.8 Dy xdy céi 50
3.9 Thuée rat cai 50
3.10 |Vam uén chi Sir dung € SV thuc hanh cong tac cdp pha, cdt thép 50
3.11 Mobc buc céi 50
3.12  |Banuén cai

25




Pon vi tinh M@t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thidu) (theo sé
Iuong)

3.13  |De, bla Bo 40
3.14  |Thudc rat cai 40
3.15 |M4y han Bo 40
3.16 |Kiém cong luc céi 40
3.17  [B0 mili do d9 cimg may do Rockwell Mitutoyo AR 10 Céai 40
3.18  |Bo db g4 do do cung may do Rockwell Mitutoyo AR 10 Cai 25
3.19 [Méaymai2 da Cai 25

Khung vicat tron bo: Cai 50
3.20 Trong lugng ppén roi c& kim: 300g; Gia do c6 (thang doc);

Khuén cén; Tam kinh 16t: 50x50 mm; Kim mii PK: 1.1mm;

Kim BK: 1 mm; Kim PK: 10 mm
3.21  |Khuén dic 3 miu xi mang c6 tAm thiy tinh Cai 25
3.22  |Khuén Le Chatelier Cai 25
3.23 B¢ gia do khuon Le Chatelier Cai 25
3.24  |Thing lugc khudn Le Chatelier Cai 25
3.25 Binh ty trong Le Chatelier Cai 25

Ong dong: Gom céc loai: 10 ml; 25 ml; 50 ml; 250 ml; 500 ml; Cai 100
3.26

1.000 ml;
3.27 |[Cénky thudt >6kg Cai 25
3.28 |Cén ty trong >4100g Cai 25
3.29  |May lic sang Cai SV st dung dé x4c dinh va phan loai c4c loai cdt liéu nho (Vi du: Cat...); Cat liéu 16n (Vi du: Da dam...) 10
3.30 |Binh ty trong Le Chatelier Cai 25

Ong dong: Gdm céc loai: 10 ml; 25 ml; 50 ml; 250 ml; 500 ml; Cai 50
3.31

1.000 ml;
3.32 |Canky thuit > 6 kg Cai 50
3.33  |Cén ty trong >4100g Cai 25
3.34  |Khubn l4p phuong 150 mm Cai SV sir dung dé thiét ké thanh phan bé tong xi ming/MA4c bé tong 50
3.35 [Khuén try dk 150 x 300 mm Cai 50
3.36  [May trdn bé tong roi tu do Cai 100
3.37 [B§ dung cu do dd sut Bé tong Cai 50
3.38  [Sung thir bé tong loai thong thudng Cai 50
3.39  |Ban rung tao mau bé tong Cai 50
3.40 _ |B6 thiét bi do module dan hbi bé tong Cai 25
341 |Cén ky thuat > 30 kg Cai 25
342 |Cén ky thuat >150 kg Cai 25
3.43  |Ban cén ty trong, 1am bing thép, c6 son bao vé Cai 25
3.44  |Tu sit, 2 canh, 3 ngan, cao x rong x sdu (1500x 1000x 600mm) céi .
3.45 |X6 dunghd (sét, hoic cao su) Cai 100
3.46  |Ban xoa sit Cai 100
346 Déng hd o khi Cai Thong sb ky thudt: Pham vi: 0-5mm. D9 chia: 0,001mm. P§ chinh x4c: +0.01mm 50

Cung cép bao gbm: Ddng hé co khi va huéng dan sir dung

A2 PHONG THUC HANH CO HQC
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IMAY/ THIET BI
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STT

Tén mdy méc/ Thiét bi

Pon vi tinh
(Bo/cdil...)

MGt s6 diic tinh/yéu ciu ky thuit
(t6i thidu)

Pinh miic
(theo s6
lugng)

1.1

May thi nghiém m6 hinh dong chay

Cai

Thyc hanh 5 bai thi nghiém co ban trong thuy luc 1a:

1. Xac dinh cac yéu t6 thanh phan ciia nang luong dong chét Iong, goi 14 thi nghiém khio sét phuong trinh Becnuli; Nghién
otru tn thét thiy luc do ma sét cia dong chit 16ng theo chiéu dai, 20i 12 thi nghiém vé sirc can doc duong; . Nghién ctu
ton thét thity Iuc do thay ddi dot ngot tiét dién chay hay thay ddi huéng chay, goi 14 thi nghigm vé strc can thity Iuc cuc bo;
. Khéo sat hai trang théi chay: tAng va réi, goi la thi nghi¢ém Raynol.

2. Nghién ctru ché do chay qua 16 va voi, goi 1a thi nghiém 18, voi.

thyc hanh 5 bai thi nghiém co ban trong thity Iwc 1a: X4c dinh cic yéu t6 thanh phan cia ning lugng dong chit 1ong, goi 1
thi nghiém khéo sat phuong trinh Becnuli; . Nghién ciru ton thét thity luc do ma st cia dong chét long theo chidu dai, 20i
12 thi nghiém vé strc can doc dudng; Nghién ciru tn thit thity Iyc do thay déi dot ngot tiét dién chay hay thay déi huéng
chay, goi 1a thi nghiém vé strc can thity luc cuc bd; Khao sét hai trang thai chay: tng va réi, goi Ia thi nghiém Reynol;
Nghién ciru ché do chay qua 15 va voi, goi 1a thi nghiém 18, voi.

5

Lo t6i cao tan 60KVA.

Cai

Nung phoi, han rén va lam néng chay phéi ciing nhu cac chi tiét ky thuat bing kim loai nhu rang cua, dau mai khoan, 1
truc, ludi cua, phay dia, dao tién, dung cu mdc, ...

Toi banh réng, dinh tan, bu 16ng éc vit. Nung nong cu (xa beng, ba, duc...). Nung éng gia nhiét nu keo. Nung éng gia
nhiét bdn néu keo

Nung gia nhiét bac dan théo l&p mé to. Han dao doa, ludi cua, phay dia, dao tién, dung cu méc, ... X 1y nhiét banh ring,
nhéng, cac linh kién khac véi nhiéu kich c& 16n nhé khac nhau.

Luyén néu kim loai (vang, bac, déng...).

May do d¢ cimg Rockwell

Cai

Théng sb ky thuat

Pham vi do: 20-95HRA, 10-100HRBW, 20-70HRC

Luyc kiém tra: 588.4, 980.7, 1471N (60, 100, 150kgf)

Téi da chiéu cao ciia mau thir: 170mm; D sau cia hong: 130mm
Téi thidu gia tri ti 1&: 0,5HR; Trang bi tiéu chuin

De phéing I6n: 1 chiéc. De phéing nhé: 1 chiée. V-notch de: 1 chibe,
Miii kim cuong : 1 chiéc 1/16 Vonfram béng xuyén: 1 pc.

Khéi chuin Rockwell: 5 chiéc.

1.4

May thi nghiém kiém tra dd méi Shambhavi.

Cai

May nay dugc sir dung dé kidm tra d6 bén méi cia vét ligu va v& so d6 S-N duge ding vién nghién ciru, phong thi nghiém,
nha san xuét v4t liéu va c4c nganh cong nghiép khac.

- Véi tinh nang:

*Bo dém dién tir 6 chir sb.

*May ¢6 m6 men uén t6i da lén t6i 200 Kg. cm c6 thé duoc cung cAp theo yéu ciu,

*Hé théng don biy don gian dé thay i tii.

*Hiéu chuan trong Nm ¢6 séin theo yéu ciu.

*Trong lugng nhe, thiét ké don gian, tich thude nho gon.

- Thong s6 ky thuat:

[Téi da md men udng (Kg. cm) : FT(200). Khoanh khic uén c6 thé didu chinh (Kg. cm): FT(25-200). Pham vi: 1- Kg. cm
I-Kg. cm: FT(25-125; 125-200). Kep dia mAu vay (mm): FT(12); Kiém tra dia mu vat (mm): FT(8); Tc do quay tinh
bing RPM: FT(4200).

D9 chinh x4c ctia mé men uén img dung: FT(+-1 %).




STT

Tén m4y méc/ Thiét bi

Pon vi tinh
(Bé/edi/...)

Mot s6 dic tinh/yéu ciu ky thuat
(6i thidu)

Pinh mire
(theo s6
luong)

1.6

May do d6 cirng Vicker (MATSUZAWA-JAPAN)

Ld tdi cao tin 60KVA

Cai

Téc d6 di chuyén dau do: 50um/sec

* Thoi gian duy tri giit tdi: 5-99s; Dau do: Tiéu chuin: 1(HV), Lya chon khéc: 2 (HV,HK)

. Nguon Séng Led; Kiéu dam: Tu dong; Man hinh LCD: Bang diéu khién LCD

* Ché do kiém tra: HV,HK,HBS,KC, Xbar, Cylindical corection; Dit liéu bd nhé: 999 data

. Chuyen dbi do cimg theo tiéu chuén: SAE(J-417B), ASTM(E 140); Chiéu cao t6i da ciia mau: 120mm
+ Chidu day t6i da ctia mAu: 160mm; Kich thudc va khéi lugng: W250xD520xH530 - 35kg

1

1.7

Méy do d6 ciing Vicker

Hang san xuét: LiHua

- L nung cao tin 60KVA; Thong sé: 3 phase, 380V, 50/60Hz

- Cong suét gia cdng Max: 60KVA; Tan s dong dién gia cong: 30 - 100KHZ

- Nhiét d9 nuée Max: 100% 40°C; Kich thuéc (L*W*H) :470*260*430mm

- Trong luong may: 75kg/70kg; Bé dd, phu ting di kém

Model: MMT-X7, Hang san xuit: Matsuzawa

Théng sb ky thuat:

- Téc db di chuyén déu do: 50um/sec; Thoi gian duy tri giir tai: 5-99s; Dau do: Tiéu chuén: 1(HV), Lua chon
khac: 2 (HV,HK); Dit liéu bo nhé: 999 data

- Thi kinh: tiéu chun 10X; V4t kinh: 50X, 10X; Tong d6 phéng dai: Tiéu chufn: 500X, 100X

- Kinh hién vi do lu‘brng, Loai: Dién tir; Chiéu dai do téi da: 200pm; Thang do nhé nhét: 0.01pm

- Pon vi do nhé nhét: 0.01 [ pm; Nguon Séng: Led; Kiéu d4m: Ty dong

- Man hinh LCD: Bang didu khién LCD; Ché d kiém tra: HV ,HK,HBS,KC, Xbar, Cylmdlcal corection
- Chuyen dbi do cing theo tidu chudn: SAE(J- -417B), ASTM(E 140)+ Chidu cao t6i da cia mau: 120mm
- Chiéu séu t6i da ctia mau: 160mm; Kich thuéc va khdi lugng: W250xD520xH530 - 35kg

Cung cip bao gbm:

- Méy chinh

- Mém d4t miu x,y khoang dich chuyén 25mm, ¢6 vach chia nhé nht 0.01mm

- Dau dam kim cuong (tich hop trong méy) ; TAm chun 700HMV0.2; Vét kinh 10X - 50X

- Mam dt mau: @60mm flat, V-shape (Large); Cau chi (100~220V5A); Day ngudn

- Chéan m4y diéu chinh can bang; Bao che bui; Phu tung di kém

1.8

M4y nén cb két x4c dinh tinh bién dang

cla dét

Code: 26-WF0302; Hang san xuét: Controls

Théng s6 k¥ thuat:

- Dép tng cac tiéu chuén: BS 1377:5 /; ASTM D2435, D3877, D4546 / AASHTO
-T216 /NF P94 090-1, P94 091 / UNE 103-405, 103-601, 103-602

- Méy nén cb két bao gom mot khung cling bing hqp kim nhém dé tranh bién dang (cong, vénh) khi c6 tai trong.

Co chu tay don dugc gén trén cc gbi do ty going thing va ¢6 3 vi tri treo tai v6i cc ty 1é tang tai: 9:1; 10:1 va
11:1

-C6 thd d& déng chuyen ddi tir may do co sang do dién tir, két ndi véi méy tinh, sir dung phin mém ghi va xir Iy
dit liéu, v& bidu db cb két, in bao co...

- Tai ti da 1848kg, tuong duong véi 96.61 kN/m2 (92.4 kgf/em2) dbi véi mau 20cm2 (dudng kinh 50.47mm).
- Kich thudc 500x200x750mm Khéi luong: 21kg

Cung cAp bao gbm:

- Méy chmh

- H(pp nén cb két cho méu duong kinh 50.47mm, dién tich miu 20cm?2; Bo tai trong b két, 64kg/bo

- P4u do Itn dién t, hanh trinh 10mm; T4m mau chuén 20cm2; Phin mém xir 1y dir liéu ¢b két theo ASTM

- Gi4 d4t 3 may nén cb két; He théng thu nhan s6 liéu Dia k¥ thudt chuyén dung GEODATALOG

s [



. Don vi tinh MGt s6 dic tinh/yéu cAu ky thuat Pinh mire
STT Tén m4y méc/ Thiét bi (Bo/cdi/...) (t5i thiéu) (theo sd
lugng)
3 |DUNGCU
Hop Muc nuée ding khao sét cAc trang thai clia dong chay. 25
3.1 Muc mau Su dung muc viét may
32 |Ong nhua tring m Ong nhya déo, trong, dudng kinh éng d= 3mm 25
33 |Vannhua Bo Diéu chinh luong myc mau chay qua 6ng nhua tring 25
34 Kim tiém Bo Pudng kinh d&=1mm 25
p TRUNG TAM GD QUOC PHONG VA AN NINH
1. B9 mén Gido duc quéc phong va an ninh
1 |Tailiéu
1.1 [Giéo trinh GDQPAN dai hoc, cao déng Tép 1 Quyén 15
12 |Gifo trinh GDQPAN dai hoc, cao ding Tap 2 Quyén 15
2 Tranh in hoic tranh dién tir
2.1 |Bo tranh vii khi b¢ binh (K54, AK, CKC, RPD, B40, B41) Bo Mgt b gom 06 1o 1
2.2 |Bb tranh min bj binh Bb Mgt bé gom 09 to 1
23 |Ky thujt bén sing ngén K54 Bo M6t b gém 02 to 1
2.4 Céu tao va dong tac sir dung lyu dan T Mot bo g(?m 02 to 1
2.5 |Viikhi hiy diét 16n va cach phong tranh Bo Mgt b gom 03 to 1
2.6  [So dd doi hinh chién diua b, Bo Mot b gom 06 to 1
2.7 |So dd T chirc quan doi va Céng an Bo M6t b gbm 06 to 1
2.8 |Piahinh GDQPAN Bo M¢t bs gom 05 dia DVD 2
3 Bin d quén sur
3.1 Ky hiéu quén sy Quyén 10
3.2 |Ban db dia hinh quan su B M5t bo gom 9 1o 20
33 |Ongnhom Chiéc 10
3.4 |Piaban Chiéc 20
3.5 |Thudc chi huy Chiéc 20
3.6  |Thudc 3 canh Chiéc 20
4 |Mb hinh vii khi
4.1  |Mb hinh sing K54, AK-47, CKC, B40, B41 cit bd B M6t bg gom 05 khdu 1
4.2 |Mb hinh sting tiéu lién AK-47 luyén tap Khéu 50 hoc sinh/lép hoc thire hanh 25




RO R B

] Don vi tinh M3t s6 diic tinh/yéu ciu ky thuat Pinh mli,'c
STT Tén may méc/ Thiét bi (Bé/cdil...) (t6i thiéu) (theo sb
luong)
4.3 |Mb hinh sing ngén K54 luyén tap Khau 25
4.4 |Mo6 hinh lvyu dan cét bd Qua 5
4.5 M5 hinh Iyu dan luyén tip Qua 50
4.7  |M& hinh thubc nd banh Bénh 2
4.8 MO hinh vii khi tu tao Hop 2
4.9 |Mb hinh min b binh cét bb va tap Bo 1
5  |May bin tap
51 |M4y bén MBT-03 B 2
5, |Thiét bitao tiéng n va lyc git cho may bén tap MBT-03 Bo 3
TNAK-12
5.3 |Thiét bi theo d5i dudng ngém RDS-07 B 2
54  |Luu dan tap nd nhiéu I4n sir dung CO2 léng (LPT-15) Bo 2
6  |Thiét bi khac
6.1 |Bao dan, tiii dung lyu dan Chiéc 20
6.2 Bao va day deo sing K54 Bo 20
6.3 |Bo bia (khung + mit bia s6 4) B 30
6.4 |Gia dit bia da ning Chiée 30
6.5  |Kinh kiém tra ngfm Chiéc 10
6.6 |Pbdng tién di dong Chiéc 5
6.7 [M6 hinh dudng dan trong khong khi Chiéc 5
6.8 Hop dung cu huén luyén Bo 5
6.9  |Thiét bi tao tiéng stung va tiéng n gia Chiéc 3
6.1 Dung cu bang b6 ctru thuong Bo 20
6.11 [Céng ctru thuong Chiéc 5
6.12 |Mat na phong doc Chiéc 50
6.13  |Gié sting va ban thao t4c Bo 10
6.14  |Tu dung stng va dyng thiét b Chiée 10
7 Trang phuc
74 Trang phuc mua he Bo 400
7.2 |Trang phuc da chién Bo 400
7.3 |Mii cimg Chiée 400
7.4 |Mii mém Chiéc 400




Don vi tinh Mt s6 dic tinh/yéu chu ky thuat Dinh mirc
STT Tén m4iy méc/ Thiét bi (Bo/cdil...) (t5i thiéu) (theo s6
luong)
7.5  |Thét lung Chiéc 400
7.6 |Sao mii cimg GDQPAN Chiée 400
7.7 |Sao mii mém GDQPAN Chiéc 400
I1. B¢ mén Gido duc thé chit
1  |Mén dién kinh
1.1  |Dbng hd bam giy Céi Casio 100 lap 4
1.2 |Déy khang luc Soi Iuc kéo tir 50 - 230LBs 30
1.3 |Coc di chuyén Bo 10
1.4  |Vong huin luyén Bo 6
1.5 Thang dédy huén luyén Cai 6 mét 10
2 |Moén Béng d4
2.1 Béng tap luyén Qua DPong luc 90
22 |Nam chién thuat Bo 10 c&i/ bo 20
23 Ciu mén k¥ thuat Cii kich thu6c 50cm x 50cm x 100cm (C x R x D) 16
2.4 |Thang day huén luyén Cai 6 mét 10
3 Béng chuyén
3.1 Béng tap luyén Qua Dong luc 60
32 |Luéi Bo Sodex 6
4 Ciu long
4.1  |Chu tip luyén Ong Hai Yén - Phuong Huong - Vinastar 100
4.2 |Luéi cdu long B Sodex 10
5 Vo
5.1 |Lamper (dich d4) Cai 80
52  |Day nhay Cai 50
6 Mon Aerobic
6.1  |Tacon Céi 1kg 40
62 [Tacon Céi 2kg 30
6.3 |Loadi dong Céi Cong suit tir 600W tré 1én 2
T |TRUNG TAM PHUC VU TRUONG HOC
1 Ban sinh vién bd Kich thude: W1200 x D 890 x H1 450 x H2 750 x H750 4000
- B ban lién ghé kiéu BSV 102 c6 tua, twa ghé 6 melamine diy 18mm Ngan ban day 12mm
2 May chiéu 4p dung cho phong trén 60 ché ngdi Ti 1¢ hinh dnh 4:3; Panel type: 3LCD; Dén chiéu: 282W; Pin jack, Mini D-sub 15pin, HDMI, Stereo mini jack; Do sang: 100
2.600 Lumens; Zoom lens: 1.2 x; D¢ phén giai: XGA 1024 x 768pixels; Tudi tho béng dén: 7.000 h
- Hé s twong phan: 2.500:1; 01 béng dén du phong + gia treo + man hinh




Pon vi tinh M3t s6 dic tinh/yéu ciu ky thuat Pinh mirc
STT Tén my méc/ Thiét bi (Bo/cdi...) (tdi thiéu) (theo s6
luong)
3 Tivi 4p dung cho phong nho (ddi véi phong chwra c6 may chidu) Chiéc  [Tivi 70" 60
4 |Quat trén Chiéc _ [Dién 4p: 220V-50Hz.; Cong suat: 75W. 900
5 Quat dién treo tudng phuc vu gidng vién Chiéc  [Théng sb dién dp ciia quat: 220V-50Hz.; Cong suat: 46W. 160
6 Diéu hoa (d6i v6i phong hoc 16p Chét lugng cao, Dao tao sau Chiéc 200
Dai hoc, cic phong hop, héi trudng...) 30 m3/1hp
7 Heé thong 4m thanh giang dudng (loa, 4m ly, mic...) Chi 4 Heé thén . N 160
duig cho phip hocgtré: 60 chcg) r(lgg; Y ) P & litoa phuc vu khong 30 sinh vién
¢ E?:Eg"é;ﬁ;gﬁ:;;;gf’gg’ phang bop (loa, am 1y, b6 Mix, 4 Mic khong day; 2 mic c6 day; mic ¢ co(Ichiéc/ngudi) : 1 b6 Am ly, 1 b mixer 20
9 Hg théng Wifi trang bj cac giang dutmg, ky tic x4, hoi truomg, bd 200
phong hop...... Mythware Classroom Cloud AP ; Antenna Type 3X3 MIMO, Built-in high gain antenna; Network Standards IEEE 802.11
a/b/g/n/ac; Band Frequency 2.4GHz - 5GHz -Wireless Transfer Rate (Max) 11g 54Mbps 11n 450Mbps 11ac
10 Tu lanh (c4c phong héi thao, phong chuyén gia, hoi truong.....) Chiéc 150 Iit 50
11 |Ghé gd phong hop, hoi trudng Chiéc |Chiéu rong (mm) : 450x520x 450. 2000
12 |Ban gd phong hop, héi truomg Chiéc  [KT(mm) : 500x1200x650. 1000
13 Ban gi4o vién Chiéc KT (mm): 600x1000x 650. 160
14 |Ghé Giao vién Chiéc  [KT(mm) : 450x520x450. 160
15  |Bang phin Chiéc 160
16 My loc Nude sach udng luon cho gi4o vién B 180
17 |May loc Nuéc sach udng ludn cho sinh vién Bo 100
18 Dén chiéu sang Hé thong  [Den leb; - Do l’Ql 450 - 500 lux; Den phai chup phan quang dé ting cudng do sang, d6 ddng déu khi phan bé anh sang; 3000
Mat do cong sudt tiéu thu dién dudi 10W/m2
19 Céc phong chuyén dé Phong 30
20 Céc phong Lab hoc ngoai ngir, Phong hoc 16p CLC, Phong Hoc Phong 30
sau Pai hoc
21 Giudng ting cho Phong KTX Chiéc Dai(m) x rong(m) = 2x1 2500
22 Hé théng chiéu sang HT Beén leb; D6 roi phai ddm bao 450 — 500 lux. - Dén phai c6 chao chup phan quang dé ting cuong do séng, d6 dong déu khi 200
phan b 4nh sang. - Cac day dén nén b tri song song v6i hudng nhin va cira & han ché phan xa 16a mét. M4t do cong suit
tiéu thu dién dudi 10W/m2
23 May loc nude sach cho KTX chiéc Bio trang thai méy hoat dong 1én man hinh hién thi: Méy dang hoat dong, M4y Py, Méay Ngit, Bao 4p luc dau vao yéu. 50
24 |Hé thdng ctru hoa Hé théng Theo quy dinh
25  |Tu dimg dd c4 nhén cho sinh vién KTX Chiéc | Tén san pham: Tii c4 nhan 4 canh 2 khoang; KT: Cao 1830 rong 619 sau 457mm 5000
26 Ban hoc Chiéc Dai (m) x rong(m) = 2x1 1200
27  |Ghé nhua Chiéc  [Kich thudc 43 x 51 x 83 cm; Nguyén liéu PP 2400
28 Gi4 phoi d6 Chiéc 1200
29 |Quén 40 BHLD (bd)(02 bo/ngudi/nim) Bo Theo quy chudn nganh nghé Theo quy dinh
30 Ao Blu (c4i) (1 céi/ngudi/nam) -Cai Theo quy chuin nginh nghé Theo quy dinh
31 Quién, Ao Blu (2 bo/ngudi/nam) Bo Theo quy chuin nganh nghé Theo quy dinh
32 |Quén 4o ddng phuc bao vé (2 Bo/ngudi/nam) Bo Theo quy chuin nganh nghé Theo quy dinh
33 |Chu vai ve 4o (1 bd/ngudi/nim) Bo Theo quy chuin nganh nghé Theo quy dinh
34 |Mil mém bao vé (1 ci/ngudi/nim) Cai Theo quy chudn nganh nghé Theo quy dinh
35 Day lung (bdo vé) (1 cai/ngudi/nim) Cai Theo quy chuin nganh nghé Theo quy dinh
36 Gidy da, tit (Béo vé)(1 do6i/ngudi/nim Doi Theo quy chuin nganh nghé Theo quy dinh
37 |Logo (gin trén mii, 40 bao vé)(3 ci/ngudi/nam) Cai Theo quy chudn nganh nghé Theo quy dinh
38 |Khéu trang vai (4cai/ngudi/nim) Cai Theo quy chuin nganh nghé Theo quy dinh




Don vi tinh Mt s6 dic tinh/yéu ciu ky thuat DPinh miic

STT Tén may méc/ Thiét bi (Bo/cdil...) (t6i thidu) (theo s6

luong)
39 |Khiu trang c6 than hoat tinh (2cai/ngudi/nim) Cai Theo quy chudn nganh nghé Theo quy dinh
40 Gang tay cao su ngin (4d6i/ngudi/nim) Doi Theo quy chuén nganh nghé Theo quy dinh
41 Ging tay cao su dai(4d6i/ngudi/nim) Poi Theo quy chuén nganh nghé Theo quy dinh
42 |Gang tay vai (2ddi/ngudi/nim) DPoi Theo quy chuén nganh nghé Theo quy dinh
43 |Ging tay cach dién (1d6i/ngudi/nim) Poi Theo quy chudn nganh nghé Theo quy dinh
44 Mit na phong doc (1cai/ngudi/nim) Cai Theo quy chudn nganh nghé Theo quy dinh
45 |Kinh bao h¢ (2cai/ngudi/nim) Cai Theo quy chudn nganh nghé Theo quy dinh
46  |Giay cach dién (1d6i/ngudi/nim) Doi Theo quy chudn nganh nghé Theo quy dinh
47  |Giay ba ta (1ddi/ngudi/nam) Doi Theo quy chudn nganh nghé Theo quy dinh
48 |Mii nhya (1c4i/ngudi/nim) Doi Theo quy chuin nganh nghé Theo quy dinh




