TRUONG DAI HOC KHOA HQC TU NHIEN CONG HOA XA HQI CHU NGHIA VIET NAM

PHONG QUAN TRI THIET BI Poc 1ap — Tu do — Hanh phic

Thanh phé Ho Chi Minh, ngay 01 thing 06 ndm 2026
THU MOI CHAO GIA
Kinh giri: Pon vi thim dinh gia tai Viét Nam,

Truong Pai hoc Khoa hoc ty nhién, PHQG-HCM (Truong DH KHTN, DPHQG-

HCM) ¢6 nhu cau thim dinh gia dé tham khao, xay dung gia goi thau, 1am co s& t6 chirc
lua chon nha thau g61 thau: Dich vu tu van: Thadm dinh gia thiét bi thudc du an thanh ph?ln

2: Phong thi nghiém ning luong tai tao tién tién va nang luong hat nhan thudc dy 4n Phong

thi nghiém nang luong tai tao tién tién va ning lugng hat nhan, ndi dung cu thé nhu sau:

I. Thong tin ciia don vi yéu ciu bao gia:

l.

Pon vi bao gia tuin thi ding sé thit tw danh muc dich vu hang héa yéu cau bao
gia tai Phu luc dinh kém.

. Tiép nhén béo gia theo hinh thirc:

Nhan truc tiép: Phong Quan tri Thiét bi - A04 - Truong Pai hoc Khoa hoc Ty nhién,
s6 227 Nguyén Vin Ctr, Phuong Cho Quan, TP. HCM. Sé dién thoai: 028 38304094.

Nhén qua Email: Itmchau@hcmus.edu.vn /Lé Tran Minh Chau.

3. Thoi han tiép nhan bao gia: Tir ngay thong bao dén hét ngay 05 thang 6 nam 2026.

. Céc bao gia nhan dugc sau thoi di€ém néu trén sé khong duoc xem xét.
I1.

. Théng tin vé goi thau: Dich vu tu van: Thim dinh gia thiét bi thudc “Du an thanh phan

Noi dung yéu cau bao gia:

2: Phong thi nghiém nang lugng tai tao tién tién va nang luong hat nhan” thudc du an
Phong thi nghiém ning lugng tai tao tién tién va nang lwong hat nhan.

Danh muc cac dich vu, hang hoa yéu cu tham dinh gia theo Phu luc dinh kem.

3. Thoi gian thyc hién du kién: 15 ngay (bao gdm thtr bay, chil nhat va cac ngay nghi L&,

Tét theo quy dinh).

. Piéu khoan thuong mai:

Tam ung: Khong &p dung.
Phuong thirc thanh toan: thanh toan chuyén khoan qua ngan hang.

Thoi han thanh toan: trong vong 30 ngay ké tir ngay nghiém thu, thanh 1y hop déng.

. Thanh phan hd so béo gia:


mailto:ltmchau@hcmus.edu.vn

Bio gia phai dugc dai dién hop phap cia don vi bao gia ky va dong dau, dong dau giap
lai trong trudng hop bao gia co nhiéu trang.

Bio gi4 bao gom tat ca cac loai thué, phi, ... theo quy dinh ctia phap luat; bao gia phai
thé hién 10 gié tri thué gia tri gia ting, chi phi khac néu co.

B4o gia c¢6 hiéu lyc: Téi thiéu 90 ngay, ké tir ngdy nhan dugc bao gia.

. Cac yéu cau khac:

Gidy dang ky kinh doanh hop 8.

Hoan thanh nghia vu ndp thué ding quy dinh.

Bio dam canh tranh trong d4u thau theo Luat dinh, khong dang trong thoi gian bi cim
tham gia du thau.

Vin ban minh chtng don vi bao gia co tén trén hé théng mang dau thau qubc gia.

Tran trong thong bao./.

TL. HIEU TRUONG
TRUONG PHONG QUAN TRI THIET BI

(da ky)

Lé Thi Nga



PHU LUC
(dinh kém thw moi chao gia)

Hop phén 1:
Phong thi nghiém dao tao nang lwgng hat nhan

T Tén thiét bj Thong s6 ky thuit thiét bj | Mye dich sirdyng | | | Donvi
A. CUM THIET BI PAO TAO 1: MO PHONG, TINH TOAN VAN HANH VA THIET KE LO
PHAN UNG
1 | H¢ md phong nha may Mo phong diéu khién, van 1 H¢
dién hanh nha may dién hat
nhan
2 | Hé ma:ly tinh m6 phéng | 128 nhéan, by nhé 1TB, b MQ phéng, tinh toan co 1 Hé
co ché vat 1y cua 1o cung 14TB, 8 GPUs ché t61 han cia 10 phan
phan Ung ung
3 | May tinh dé ban CPU Intel Core 19, RAM Dung cho nguoi hoc st 40 Bo
32GB, 6 climg SSD 512GB, | dung va thao tac cdc phan
6 cung HDD 2TB, nguén mém mo6 phong, tinh toan
750W 80+ Bronze, card v¢ 10 phan ing
man hinh GeForce RTX
3060, thung may, tan nhiét
nudc, man hinh, ban phim,
con chuot
4 | Phan mém mé phong 5 Ban
ASYST va RHYS quyén/nam
CUM THIET BI PAO TAO 2: TRANG THIET BI QUAN TRAC BUC XA KHU VUC LO PHAN
UNG
5 | Hé phd ké gamma ding Phan tich cac dong vi 1 Hé¢
dau do HPGe voi phong xa phat gamma
buong chi phong thap trong cac mau moéi truong,
két hop triét phong vii thyc pham va nudc sinh
tru hoat va nudc thai.
6 | Hé pho ké alpha Thiét bj dung dé do dém 1 Hé
tong cac hoat d¢ alpha,
beta trong cac mau ran,
long, khi va dugc diéu
khién bang may tinh va
phan mém chuyén dung
7 | Hé chuén bi miu cho Chuén bi mau cho hé phd 1 Hé

pho ké alpha

ké alpha
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8 | Hé pho ké alpha/beta Thiét bj dung dé do dém 1 Heé
tong tong cac hoat do alpha,
beta trong cac mau ran,
long, khi va duoc dieéu
khién bang may tinh va
phan mém chuyén dung
9 | H¢ phan tich huynh Phan tich thanh phan méu 1 H¢
quang tia X
10 Thiét bi do liéu, suét Do suét liéu tir cac nguén 1 Heé
liéu Neutron phat neutron
11 | Bai thi nghiém hat nhan B4 cac bai thyc nghiém 2 Hé
ky thuat s6 co ban co ban cho vat ly hat nhan
12 | May phat neutron ¢ Ngudn phat neutron dé 1 H¢
dinh trong thyc hanh che chan
neutron
13 | Ngudn chuan phéng xa Cécﬂb(} ngudn phong xa 1 Bo
st dung trong phong thi chuan phong xa
nghiém, cong nghiép va
xin cap phép su dung.
14 | Phan mém diéu khién Phan mém diéu khién thu 2 Bo
thu thap va phan tich thap va phan tich pho giao
pho dién thiét ké theo tryc giac
con nguoi, rat than thién
va dé sir dung
15 | B phan tich da kénh B0 phén tich da kénh tich 3 Bo
k¥ thuat so dang ong hop dang ong day du céc
tinh nang ho trg cho cac
dau do nhap nhay kich
thude gon nhe
16 | Pau do nhap nhay Do birc xa tir cac ngu?)n 2 Bo
Nal(TI) 3"x3" 6n dinh phat birc xa ho trg kiém
nhiét soat an toan buc xa
17 | Pau do nhap nhay Phaén tich cac dong vi 1 Bo
LaBr3(Ce) 1.5"x1.5" phong xa phat gamma
trong cdc mau moi truong,
phong xa.
18 | Pau do nhap nhay Phaén tich cac dong vi 1 Bo
CeBr3 2"x2" phong xa phat gamma

trong cdc mau moi truong,
phong xa.
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CUM THIET BI PAO TAO 3: TRANG THIET BI KIEM SOAT AN TOAN TRONG NHA MAY
PIEN HAT NHAN
19 | Bo ddu do siéudmva | - Pau do goc 45 d6, tan s6 | Phat song siéu &m 1 Bo
cap ndi 4MHZ, kich thuéc bién tir
8x9mm: 5 cai
- Pau do goc 60 do, tan sb
4MHZ, kich thuéc bién tix
8x9mm: 5 cai
Dau do goc 70 do, tan sb
4MHZ, kich thudc bién tir
8x9mm: 5 cai
- Pau do thang, tan sd
2MHZ, kich thuéc bién tix
10mm: 5 cai
- Cap két ndi LemoO1-
Lemoo cho dau do va may:
7 céi
20 | Mau chuan V1, thép Dung cu chuén thiét bi 5 Cai
carbon siéu am
21 | Mau chuan DAC Dung cu chuan thiét bi 5 Cai
siéu am
22 | Thiét bi kiém tra tir tinh Thiét bi dugc tich hop 1 Bo
va gong tur pin, cho phép di chuyén
linh hoat, str dung thudn
tién va khong bi phu
thudc vao ngudn dién
ngoai. Vo may dugc thiét
ké theo nguyén 1y cong
thai hoc, két hop véi trong
luong nhe, gitip gidm mét
moi va cang thang cho
nguoi van hanh, tir do
nang cao hiéu qua kiém
tra va cho phép thuc hién
dugc nhiéu cong viéc hon.
23 | Hé thong RayStation Heé thong lap ké hoach xa 1 Hé¢
TPS trj trong thich véi tat ca

cac hang may (Varian,
Elekta, Accuray,
Siemens...), hd tro tinh
lidu cho photon va
electron xa tri ngoai, tu
dong v& contour va lap ké
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hoach bang Al 1ap ké
hoach cho 3D-CRT,
IMRT, VMAT,
TomoTherapy,
CyberKnife va xa tri ap
sat, cho phép ding ky bién
dang dan hoi giita CT—
MR, theo dai liéu va lap
ké hoach dap ung, dong
thoi hd tro truy cap song
song cho 2 nguoi dung.

24

Hé thong doc lidu ké
TLD

* Cac dic diém chung

-Ung dung trong linh vuc
bao vé phong xa, y té, chuin
doéan bénh, liéu moi truong,
kiém soat qua trinh chiéu xa
thuc phém, nghién ctru co
ban va do liéu ndng do cao.
-Str dung dng nhan quang
lanh (photomultiplier tube)
dé dat dugc do 6n dinh téi
da

- C6 churong trinh kiém
chuan chét lugng do

- C6 chéc ning loai trir
duong nén tu dong

- D& van hanh, stra chira,
bao dudng

- C6 kha nang diéu nhiét 1én
dén 600 do C

- 7 dai luu duong cong thap
tién

-Dap ung céc tiéu chuin
cua: CE-marked, EN-50082-
2 & EN-55011 nhom 1 loai
B, Low Voltage Directive

* Cac thong sb ki thuat
chinh:

Céc dang phong xa va mirc
nang luong tinh todn:

- Nhiét o 16 tbi da 600 ¢ C
-Photon : >5keV

-Neutron : nhiét téi 100
MeV

-Electron/Beta ning lugng
>70 keV

Cai
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-Dai do lidu: 10 uGy (1
mrad) dén 1 Gy (100 rad)
tuyén tinh 1 Gy (100 rad)
dén 20 Gy (2000 rad) siéu
tuyén tinh

-Bg trdi dai do: <20% trong
3 thang néu khong xr 1y
nhiét hodc <5% néu c6 str
dung tién nhiét hodc mo
rong duong cong nhiét
quang

-Tinh toan liéu lién quan
dén vat liu TLD-100
(LiF:Mg,Ti)

- Tinh dong nhat ctia phép
do: £15% sai s6 chuan

-Cai dat chuong trinh nhiét
dd cho bd doc liéu: lua chon
tir 1 dén 10 chuong trinh cai
dat trudce thoi gian/nhiét do
- Tin hiéu quang nhiét con
tdn du: <0.2% cua sb doc,
vuot qua dai, khong dugc
nung

-Déi do dong: 7 decades
-D6 tuyén tinh: 1 mGy (100
mrad) 137Cs doses, <2% d6
1éch chuan cho 10 phép do
lién tuc

-Ngudng do: <10 nGy (1
mrad) dua trén 2.26 d¢ 1éch
chuan cta 10 s6 liéu doc lap
lai cua lidu ké khong phoi
sang

-Str dung lai: hon 500
lan/liéu véi sai s6 nhé hon
10% thay dbi d6 nhay

-Giao dién: RS-232

-Do am: sau 24 gio & 94%
d6 4m, v6i thiét bi trén thi
can 6 gio dé khoi phuc
-Nhiét do lam viéc: 0 dén 40
do C

-Nhiét d6 bao quan: -10 dén
+60 d6 C

-Nguén: 220 V; 50/60Hz
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* Phan mém xir Iy va luu trix
56 ligu WinREMS

- BO luu trit s6 liéu TL ding
hiéu chinh cac hang s phan
tich; tu dong trir duong nén
tu nhién; bao dong va tu
dimg néu dir liéu vuot qua
gidi han, hién thi lai cac gia
tri TLD néu dit liéu do vuot
qua dung luong cho phép,
cho phép sura chira dir li¢u
cac két qua

*CAu hinh cung cap bao
gom:

- 01 Thiét bi chinh do &
nhiét do 600 d6 C; phan
mém tiéu chudn WinREMS,
khay dyng mau va cip nhiét
dién loai K

-01 B may tinh va may in (
mua trong nudce)

- 01 Chai khi N2 va van
gidm 4p ( mua trong nudc)

- 01 B luu dién UPS 2kVA
( mua trong nudc)

25

Liéu ké c4 nhan toan
than 2 chip

- D€ do liéu birc xa c4 nhan
hiéu dung toan than Hp(10);
lidu twong duong da
Hp(0.07) va liéu tuong
duong mat Hp(3)

- Loai TLD Chip Powders
kich thude 3.2 mm x 3.2
mm x 0.89 mm

- Bao gém :

+ 03 chip do liéu nhiét
huynh quang (TLD) loai
LiF: Mg, Ti dé do 3 chi tiéu
la Hp(10) va Hp(0.07) va
Hp(3)

- Loai TLD Cards + Holders
+ Thé dung chip

+ Hop dung (vo liéu ké) c6
2 b0 loc béng

+ Nhom d¢ day 1 mm

+ Kep treo liéu ké

50

Cai
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26 | Thiét bi siéu 4m kiém Kiém tra khuyét tat vat 2 Bo
tra khuyét tat vat licu li¢u nha may dién bang
song si€u am
27 | Méay do khi phong xa Kiém soét an toan buc xa 1 Bo
Radon khu vuc nha may dién
28 | Bai thi nghiém hat nhan Céc thiét bi: Dau do sb, Bo 1
k¥ thuat s6 nang cao B phén tich da kénh,
Phan mém mo phong.
29 | May hién song k¥ thudt | - Thong s6 k¥ thut: Bo 3

so tiet kiém

- BJ phan giai ADC: 12 bit
- B9 dai bd nhd ghi: 20 tri¢u
diém

-Téc do lam méi: 55000
wims/s

-Nhiéu nén thap, d6 nhay 1
mV/div — 10 V/div

- H6 trg nhiéu ché do kich
hoat: Canh, Video, Xung,
b6 déc, Xung 161, Cira s,
Qua thoi gian, Canh thir N,
Logic, I2C, SPI, RS232,
CAN

- HO tro gidi ma bus: 12C,
SPI, RS232 va CAN

- Hb trg giao thirc diéu
khién SCPI, Tuong thich
voi LabVIEW

- Thiét ké than may siéu
mong

- Tich hop nhiéu cong két
nbi: May chit USB, Thiét bi
USB, Cong USB hd tro
PictBridge, Ngo ra kich hoat
(Pbat/Khong dat), Mang noi
bo, Cong hién thi VGA (tuy
chon)

- Kich thude: 8 inch (800 x
600 pixels) LCD

Cung cap bao gom:

- Than may XDS2102A

- Day nguon

-bia CD

- Cap USB

- Que do

- Tua vit chinh probe
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- Tai dyng (tiy chon, ¢6 thé
khong ¢0)

- Cap Q9/BNC (tuy chon, co6
thé khong co)

- Huéng dan sir dung

30

May tao dang song tuy
y

- Thong s6 k¥ thuét:

- Tan s6 dau ra tbi da: 100
MHz

- Téc d6 lay mau: 500
MSa/s

- B6 phén giai tan s6: 1 pHz
- B phan giai bién d6 (dién
ap): 14-bit

- B9 dai dang séng tuy y: 10
triéu diém

- Dang séng déu ra:

+ 6 dang co ban: sin, vudng,
xung, ramp (tam giac),
nhiéu, hai

+ 150 dang song tuy y tich
hop san

- Chtic nang diéu ché: Piéu
ché bién do, Diéu ché tan
s6, Piéu ché pha, biéu ché
dich tan sd, Piéu ché dich
tan s ba murc, Diéu ché
dich tan s6 bén mirc, Diéu
ché dich pha, Diéu ché khoa
bat tit, Diéu ché dich bién
d6, Diéu ché bién do hai dai
bién, Piéu ché pha cau
phuong, Tong tin higu, Diéu
ché dich pha nhi phén, Diéu
ché do rong xung, Quét tan
s0, Phat xung theo chudi
-Tich hop bd dém tan s6 do:
100 mHz dén 200 MHz

-H3b trg giao thire diéu khién
SCPI, Tuong thich v6i
LabVIEW

- Kich thudce: 7 inch (800 x
480 pixels) LCD

Cung cap bao gom:

- Than may XDG2100

- Cap Q9 x2

- Day ngudn

- Cap USB
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- Huéng dan str dung
31 | Bo phantom ran ding e Blue Water 1a vat li¢u e Mo phong nudc/mo 1 Cai
trong do liéu tuyét déi | twong dwong nudce trong mém v&i d6 twong dwong
cho may xa tri gia tbc vong 1.0% dbi véi photon, | cao dé do liéu birc xa
tuyén tinh khong chira tap chat va e Dung lam phantom
khong khi. nude rin trong xa tri va
e Mat do: 1.09 g/cm3. vat 1y y hoc
e Cic tAm vat liéu ndy c6 d6 | @ Hiéu chuén va kiém tra
bén cuc cao va khong bi chat lugng (QA/QC) thiét
dinh vao nhau khi xép bi xa tri va hé do liéu
chdng hodc luu trif. e DPanh gia phan bd liu
e Khong bi anh huong boi | theo do sau va liéu tai cac
su thay d6i nhiét 6 hodc do | vi tri x4c dinh
am. e Két hop v6i budng ion
e Kich thuéc tiéu chuan: hoa (EXRADIN A28,
30x30 cm (dai x rong). A12S, Al11) dé do chinh
®SH lugng: 36 tam, bao xéc lidu photon
gom: 29 tam Bé day 1 cm;
01 tim Bé& day 5 mm; 02
tam Bé day 2 mm; 01 tAm
Bé day 1 mm; 01 tAm chén 2
cm ¢6 duc 16 cho budng ion
héa EXRADIN A28; 01 tim
chén 2 cm c6 duc 16 cho
budng ion héa EXRADIN
A12S; 01 tdm chén 2 cm ¢
duc 16 cho budng ion hoa
EXRADIN All.
32 | TAm phantom kiém e Kich thudc: 17x17 inches; | Thuc hién 7 bai danh gia: 1 Bo
chun may X quang Chat liéu: PMMA, dong, Do tuyén tinh va d6 nhay
nhom. lidu; Tai lap twong phan
cao/thp; Phat hién gia
anh va du anh; B¢ phan
giai anh; Can chinh chuan
truc; BJ chinh xac dung
cu do; Kiém tra do rung
man hién thi.
33 | Phantom kiém tra chat | a) Do phén giai twong phan | Kiém tra, danh gia chit 1 Bo

lugng hinh 4nh CT

cao (2-22 Ip/cm);

b) Panh gia d6 day lat cat va
hinh hoc (Wire ramp
Tungsten/Thép, khoi cau
acrylic);

c) Phat hién d¢ tuwong phan

luong hinh anh méay CT
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thap (0.3%, 0.6%, 1.0%,
2.0%);

d) M6-dun dong nhat;

) Mo-dun HU (12 mau vt
lidu).

34

Bai thuc nghiém kiém
tra

chat luong may X-
quang,

CT

KHA NANG

- Bdc lap véi goc quay, da
bét clr may trong truong
phat tia X vdi cac

gdc phat tia khac nhau

- Ty d6ng thiét 1ap cAu hinh.
Hién thi phii hop véi cac
dau do

- Kich 1 1an cho ra bao c4o
- Thoi gian hoat dong thong
thuong 20h

PO CHINH XAC

- Giai do rong nhat trong
cac dong may: 18-155 kVp
- B0 chinh xac cao: = 1,5 %
- Giai do suét lidu tir thap
nhat dén cao nhét

- Cong nghé dau do tién tién
0,9 mm

Thoéng s6 k¥ thuat chung:

- Dai do kV: 18-155 kV

- Do chinh xac: + 1,5 %
hoac 0,5 kV

- Thoi gian hoat dong véi
Pin: Lén dén 20h

- Két ndi khong day
Bluetooth: 100 m

- Liéu can thiét dé do: Mot
- Bo nhd: Khong gidi han

- Bao hanh: 02 nam ( C6 thé
ma& rong 10 ndm)

- Chu trinh hiéu chuén: 02
nam

- Dap tng tiéu chuan thir
IEC 61674 va IEC 61676
Thoéng s6 k¥ thuat véi dau
do R/F X-quang thuong
quy, tang sang, CT

- Kich thudec:
122,5x28x14,5 cm, nang 55

g ‘
- Mot lan phat tia cho phép

He thiét ké gitp nguoi
thuc hanh hiéu duoc céac
cac nguyén tic vat Iy va
cong nghé trong qua trinh
van hanh, hiéu chuan may
moc trong y hoc hat nhan,
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do: kVP, lidu/suét liéu, thoi
gian, xung, ty

s6 xung, lidu/xung.

- Dang séng: Dong thoi
cung kV va sut lidu

- Giai do kV: 35-155 kV

- B0 chinh xac: + 1,5 %

- Liéu: 1 nGy — 9999 Gy;
Sai sb: + 5 %

- Suét liéu: 1nGy/s — 500
mGy/s; Sai s6: + 5 %
-HVL: 1-14 mmAl; Sai sb
10%

Dau do cho may Mammo

- Dai do 18-49 kV

- Sai s6: £1,5%

- Dai do lidu: 1 nGy — 9999
Gy

- Sai s6: + 5%

- Dai do suét liéu: 2 nGy/s -
1 Gy/s

- Dai do HVL: 0.2 - 4.0 mm
Al

- Sai s6: + 5%

Pau do cho may ring

- Dai do 35-125 kV

- Sai s6: +1,5%

- Dai do liéu: 1 nGy — 9999
Gy

- Sai s6: + 5%

- Déi do suét liéu: 1 nGy/s —
500 mGy/s

- Daido HVL: 0.2 - 14 mm
Al

- Sai s&: + 10%

Pau do liéu phan bé liéu CT
Dose profiler.

- Cho phép danh gia

- CTDI(100)

- Point Dose

- CT dose profile

- CTDI(w)

- CTDI(vol)

-DLP

Pau do liéu tan xa RTI
Scatter Probe

- Kich thuéc vung hoat: 10
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cm? and 100 cm?

- Nguén cap dién 5V qua
cong USB

- Giai do nang lugng: 10-
150 keV

- Giai do suit liéu khong
khi: 0 - 100 mGy/h (0 - 10
R/h)

- Po liéu tich lay H(10) :0 -
999 Sv

B6 méu chuin danh gia chit
luong hinh anh

- Phantom hinh anh may CT
- Phantom do liéu may CT
- Phantom rang

- Phantom X-quang tang
sang

- Phantom X-quang thuong
quy

- Phantom do CTDI

- May tinh

Hop phin 2:

Phong thi nghiém nghién ciru va phat trién pin mit troi

TT

Tén thiét bi

Thong s6 ky thuat thiét bi

Muc dich sir dung

Don

lwgng vi

H¢ thong thiét bi ché tao pin mit troi

H¢ thong vé sinh dé
nén dién cuc

m Miy lam sach bang UV Ozone
(S6 lugng: 1)

Théan may: Internal Manual Shutter
Kich thudc (D2mm): 300 x 290 x
310

Budce song UV: 254 nm

Cuong do UV: 15 mW/cm?2
Khoang cach dén UV téi mau: 20 -
75 mm

Vung chiéu UV: 160 x 160 mm

m B) ngudn may lam sach UV
Ozone (S6 luong: 1)

Kich thudc (mm): 160 x 665 x 150
Ngudn dau vao: AC110/50/60Hz
Cong suit: 250 W

Khoi lwong: 12 kg

m Bom hut khi thai cho may lam
sach UV-Ozone (S6 luong: 1)

Hé théng nay bao gobm
cac thiét bi phuc vu qua
trinh chuan bi chat nén
nhu lam sach vat ly va
héa hoc két hop 1am
sach bang UV ozone va
siéu am.




Kich thudc (mm): 262 x 202 x 226
m May lam sach bing séng siéu
am (S6 luong: 1)

Kich thudc bé (mm) 300 x 240 x
150

Kich thudc may (mm): 330 x 285 x
330

Thé tich bé: 10.8 L

Tan s6: 40 kHz

Vat liéu bé: SUS304 day 1.5 mm
Ngudn dién 110-250V/50/60Hz
Khéi luong: 10.5 kg

H¢ thong chuan bi chat
nén dién cuc oxide ban
dan

m May phu phun (Spray-coater)
(S6 luong: 1)

Ngudn dién cép: AC 220V, 50Hz
Cong suat tiéu thy tdi da: 3.5 kW
(bao gdm may nén khi + bom nhu
dong 1.5 kW)

Dau phun siéu am: 40 kHz, 130 W
Do nhét chat 1ong cho phép: 1-50
mPa-s (cP)

Hanh trinh di chuyén voi phun:
Theo 3 truc X—Y—Z, mbi truc di
chuyén t6i da 190 mm

Tbc d6 di chuyén:

Truc X: 10-180 mm/s

Truc Y: 10—-180 mm/s

Kich thudc bé mit gia nhiét dé
mau: 150 mm x 150 mm

Nhiét d6 toi da: 500 °C

Phuong phép diéu khién nhiét do:
AI-PID (Artificial Intelligence
Proportional-Integral-Derivative
control)

Dung tich binh chira dung dich phu:
50 mL va 250 mL (bao gdm hai
binh chura di kem)

Téc do bom nhu dong: 0.006 — 41
mL/min

He¢ diéu khién: May tinh cong
nghiép + bang diéu khién tich hop
Kich thudc tong thé: 850 mm x 850
mm X 1450 mm

m Lo gia nhi¢t nhiét d§ cao (High
temperature hot-plate) (S6 luong:
2)

Ngudn cap: 230 V AC, 50—60 Hz
Cong suit: 2 000 W

Nhiét d¢ i da dat duge: 600 °C,
trong vong khoang 20 phut

Dién tich khu vuc gia nhiét on dinh:

Ling dong TiO2 ¢ dién
tich 16n, déng déu va
dd bao phu tot.




230 mm x 160 mm

Kich thudc dia titan (bé mat tong
thé): 280 mm x 200 mm

Do ddng déu nhiét do (phan phdi):
+2K

Trong luong: 10 kg

Kich thuéc tong thé:

Chiéu rong x sdu x cao: ~350 mm x
300 mm x 145 mm

Chiéu cao hiéu dung khi déng nip:
khoang 26 mm

m Bép gia nhiét (Hot-plate) (SO
lugng: 3)

Kich thudc (mm): 344 x 377 x 81
Kich thudc tim gia nhi¢t (mm): 140
x 140

S6 lugng tAm gia nhiét: 4

Nhiét d6 tim gia nhiét: 25°C —
250°C

Cong suat: 180 W x 4

Nguédn: 100-250V; 50/60Hz

Khéi luong: 5 kg

Hé thong chuan bj va
xur ly tién chat
(Glove box system)

m Budng thao tic xir Iy méu
(Glovebox) (S6 luong: 2)

Kich thudc trong: 1250/1500/1800/
2000 x 780 x 900 mm

Gang tay: duong kinh 220 mm lam
bang Butyl

Téc d6 1o (ISO 10648-2) < 0.05
vol%h

Budng trung gian 16n: Kich thudc:
390 x 600 mm

B0 loc khi tro: Loai bo loc mdt cot
Do tinh khiét: H20 < 1 ppm; 02 <1
ppm

Tai tao khi: Ty dong

m May tao khi N2 (N2 generator)
(S6 lugng: 1)

Kich thugc (mm): 900 x 450 x 220
Nhiét do hoat dong: 4°C ~ 60°C
Khdi lugng: 12 kg

D6 tinh khiét N2: 12 barg/99%
Téc @6 dong N2: 20 LPM

m May nén khi (Air compressor)
(S6 lugng: 1)

Kich thude (mm): 970 x 500 x 870
Thé tich: 90 L

Ap suit tdi da: 7 kgf/cm2

Téc d6 dong khi: 465 LPM
Ngudn: AC-250, 50/60Hz

Cong suét 2400 W

Luu trit, pha ché tién
chat, hoa chat trong
mdi truong khong O2
(<lppm) va H20
(Slppm).

Diéu che, ché tao mot
s mang perovskite
trong diéu kién khong
02 va H20.




Khoi lwong: 120 kg

Do 6n: 60 dB

Nhiét d6 hoat dong -5°C — 45°C

m May xir ly khi MA
(Methylamine gas treatment
machine) (S luong: 1)

Kich thuéc (mm): 55 x 25 x 70
Vat liéu: SUS 304

Bom chan khong: 400LPM, 240W
Kich thudc budng xtr Iy (mm): 150
x 150 x 50

May tao, dinh hinh ciu | m May khiic laser 1 (Laser Khéc dién cuc pin Bo
trac pin mit troi bang | Scribing Machine) (S6 luong: 1) perovskite.
quang khéc laser Budc song laser 532 nm, cong suat | St dung ché tao pin
(Laser Scribing t6i da 24 W perovskite kich thudc
Machine) C6 camera control nho 3 dén 5 cm.
Kich thudc miu 297 mm x 210 mm | Khic duong P1, P2, P3
m May Kkhic laser 2 (Laser phan tach module
Scribing Machine) (S6 lugng: 1) perovskite.
Budc song laser 532 nm, cong suat
toi da 10W
Kich thuéc mau 100 mm x 100 mm
May phu quay Kich thudc (mm): 400 x 450 x 380 | Ché tao mang Bo
(Spin-coater) Kich thuéc mau quay: 2 — 6 inch perovskite trén bé mit
Téc d6 quay: 10~8000 rpm kich thudc nho tir 1.5 x
Dong co: DC servo 1.5cmtd1 8 x 8 cm.
Diéu khién PLC
Ngudn dién: 220V/50/60Hz
May phti bdc hoi nhiét | Loai van hanh: Nap mau tir phia Phu bdc hoi nhiét cac Bo

(Thermal evaporation
coater)

trén (batch type, top-loading)
Chtrc ning budng chinh: Xir 1y boc
bay nhiét dién tr¢ (thermal
evaporation)

Vit liéu budng chinh: Thép khong
gi SUS304, két cau han lién khoi,
¢6 h¢ thong 1am mat bang nudc
Kich thudc budng: Puong kinh 300
mm x Chiéu cao 350 mm

Tam chan chong ban & chdng ban:
2bd

Podng ho do ap suét chan khong:
Loai dién tir

Cong két ndi KF25: Céng bom
chan khong cao, trung, thap

Cong quan sat: Co cura s quan sat
Cong cap khi cao ap: Loai 3/4”
Tube

Cam bién 4p suét: 1 cam bién Ion
Gauge (du phong)

loai vat liéu nhu Al,
Au, Ag, C60 1én mang
perovskite.




Nguon nhiét boc bay (Thermal
Source): Dy phong 2 vi tri lap dit
hoic thao lip sau

Két ndi ngudn dién téi ngudn nhiét:
Day va hop két nbi

Tam chén chdng ban cho ngudn
nhiét: 1 b thay thé di kém

Bom khuéch tan: Cong suat 1200
L/gidy (hang ULVAC, Nhat Ban)
Hé théng van:

Van bom chan khong diéu khién
bang khi nén

Van xa khi cao ap NW25, diéu
khién khi nén

Van hut chan khéng thap ap, diéu
khién khi nén, kém duong 6ng va
phu kién chan khong

Heé théng didu khién lién dong ban
tu dong, kém mo-dun khoa lién
dong bao v¢

Hé thng do ap suat:

Loai do toan vung chan khong
Thang do: 1000 — 1x107'° Torr
Cam bién: 1 cam bién Ion Gauge, 2
cam bién Pirani Gauge

B0 ngudn cho ngudn nhiét
(Thermal Source Power Supply):
Ngudn 200A / 3V, 1 bd, c6 cong
tac diéu khién cho 2 nguén nhiét
Piéu khién dién 4p VR 10 vong do
chinh xéc cao

Bo diéu khién chuyén d6i dién tir
Mam quay mau (Rotating Stage):
Téc d6 quay: 5 — 25 vong/phut
(RPM)

Kich thudc gia d& mau: Téi da 3
inch hodc 5x5 cm

Nhiét d6 téi da cua gia do mau:
300 °C

May lam mat: Cong suat 1 HP

May phu phin xa dién
cuc
(Sputtering coater)

S6 luong Magnetron: 1 — 4

S6 cathode cho mdi qué trinh phun
xa: 1

Loai bia (Target type): C6 thé quay
(Rotatable) & dang phang (Planar)
Loai ngudn cip (Power type): DC,
MF, RF

Vit liéu dé (Substrate materials):
Kinh tdm (Sheet Glass), Thép
khong gi (SUS)

Phu phung dién cuc
ddi, dién cuc kim loai
1én mang perovskite
kich thudc 16n 30 x 30
cm




Do day dé (Substrate thickness):
0,3 —-3,2 mm

Bia kim loai & hop kim: Cr, Cu, Ti,
Ta, Ag, Al, Au, Mo, W, Nb, Mg,
NiV, NiCr, SUS, ...

Bia gdém (Ceramic targets): Si, ITO,
170, AZ0O, GZO, NiOx, TiOx,
ATO, SnO., ...

Mang dién moi phun xa phan Gng
(Reactive Sputtering Dielectric
Films):

SiOz, Si3N4, Ti02, WOX, NiOX,
MOOX, szOs, Ales, MgO

Kich thudc dé (Substrate size): 100
x 100 mm dén 2400 x 1200 mm
Téc @6 xir Iy (Process speed): 8 —
100 mm/s

Thoi gian chu ky (Tact time): 30 —
999 giay

Nhiét do xur Iy (Process
temperature): Tu nhiét 4o phong
dén 350°C

Dién tich yéu cau (Footprint
requirement): 10 x 850 m?

Chiéu cao may (Height): 1,5—5m
Ty I¢ tach khi (Gas separation
ratio): > 100:1

Ap suat chan khong gi6i han
(Ultimate pressure): <5 x 10°° Torr

8 bén mo6 phéng anh Ngudn: 110-240V; 50/60Hz Mo phong anh sang Bo
sang mat troi Cong suét 750W mat tro1 phu vu do dac
(Solar simulator) Dong xuit: 18A-33A hiéu suét chuyén dbi
bén: Xe lamb 700 W cua pin mat troi
Thoi gian den: 1500 gio perovskite.
Dién tich chiéu sang (mm): 160 x Dién tich t6i da: 15 x
160 15 (cm)
M6 phong 97% éanh sang mat troi
Khoang cach ngudn sang: 400 mm
Piéu khién: cam tmg dién dung
Nhiét do hoat dong: 5°C —35°C
Do 4m: 20-85%
Khoi luong: 15 kg
9 | Thiét bi do dong thé 1 Kénh doc dit lidu Do dac thu thap dit ligu B
Keithley Nguén do dac: déng, tro, thé, hodc dong thé cua pin mat
(Sourcemeter keithley) | dong-thé tro1 perovskite
Khoang thé: 200mV — 20V
bién trd: 0.20hm — 200Mohm
Cong suét: 20W
10 | Hé thong kiém soat Tong dién tich: 20.80 m? Cung cip méi truong H¢

diéu kién nhiét o va
do am

Nhiét d6 duy tri: tir 24 °C - 26 °C
Do am duy tri: <4% RH

kiém soat do sach va do
am nghiém ngat, ddm




Tiéu chuén do bui:
Theo TCVN 8664-1:2011
Twong dwong ISO 14644-1:1999

bao diéu kién on dinh
dé thue hién cac bude
phu mang perovskite,
xu 1y vat li¢u nhay am
va ché tao thiét bi chinh
xac.

Hop phén 3:
Phong thi nghiém pin Li-ion va pin nhién li¢u tai Truwong Pai hoc Khoa hoc ty nhién
T Tén thibt bi Théng s6 k§ thudt thiét bi Muc dich s dung | , >0 | Pom
luwgng vi
H¢é thong thiét bj ché tao pin Li-ion va pin nhién liéu
1 | May quang ph6 UV- May quang pho hai chum tia v&i Xac dinh tinh chat 1 Bo
Vis/NIR mét bd don sic quang hoc cuia vét li¢u,
spectrophotometer « Pau do PMT va PbS d6 nhay cao | khao sat dong hoc qua
Jasco V770 « Cach tir duge t6i wu héa cho UV- | trinh phan huy chét hiru
Vis va NIR co Tinh chét vat liéu
« Pau do PbS dai bude séng rong c4u trac nano va chuyén
« Dai budc song rong — 190 dén héa nang luong
2700 nm (tuy chon 3200 nm)
« Bang thong pho thay doi
* Quét tc do cao 1én dén 4.000
nm/phut
(Téc d6 quét & Ché d6 Xem trude
la 8.000 nm/phnt)
« Anh sang lac 0,005% (UV-Vis)
dén 0,04% va 0,1%
(NIR)
. B6 do pha rin
2 | Fuel cell test station + Hé thong quan 1y Khi (Gas Mo phong diéu kién 1 Hé
full options Management) hoat dong cua pin nhién

- Kiém soét luu luong: Str dung bo
diéu khién luu luong khdi (MFC)
vo1 d0 chinh xac cao cho ca Anode
(H2) va Cathode (Khong khi/O2).

- Kiém soat do am: Tich hop bd tao
am (Humidifier) kiéu suc khi
(bubbler) hoidc mang, cho phép diéu
khién d6 4m twong d6i (RH) 1én
dén >90%.

- Dai nhiét d6 khi: Gia nhi¢t duong
dng dan khi 1én t6i 120°C - 130°C
dé tranh ngung tu va mé phong diéu
kién van hanh thuc té.

- Kiém soat ap suat: Hé thong diéu

khién 4p sudt nguoc (Back-

lidu




pressure) tw dong, giup on dinh
chénh 1éch ap sut giira hai cuc.

+ Thong s6 Pién va Tai (Electrical
& Load)

- Cong suit tai dién tir: Dai cong
suét linh hoat, tir cac tram quy mo
phong thi nghiém (vai trim W) dén
cac tram thur nghi¢ém Stack/H¢
thong 16m 1én t6i 150kW - 400kW.
- Giam sat dién ap cell (CVM): H¢
thong giam sat da kénh vé6i do
chinh x4c cao (sai s6 khoang
+1mV) dé theo ddi ting cell trong
stack.

- Phan tich tré khang (EIS): Tuy
chon tich hop thiét bi do phd tré
khang dién hoa dé chan doan tinh
trang mang va suy giam xuc tac.

+ Heé théng Quan 1y Nhiét va Lam
mat

- Kiém soat nhiét 4 Cell: Hé thong
tuan hoan nudc/chét lam mat c6 do
chinh xac +1°C.

- Chiller tich hop: B6 lam mat vong
kin dé giai nhiét cho tai dién tir va
stack cong suét 16n.

- M6 phong méi truong: C6 thé két
hop v6i budng thir nghiém nhiét do
thap (xudng toi -40°C) dé thi
nghi¢m khéi dong lanh.

Heé thong sac ky khi Buodng tiém mau Chia/Khong chia | Phan tich dinh danh va Bo
dau do TCD-FID- cho cdt mao quan dinh luong céc thanh
(Gas Chromatography | Thiét bi tiém mau long ty dong phan khi nhe H2, CH4,
with detector TCD— Detector FID-TCD Co, CO2... va cac chat
FID) Di kém cic bd tiém mau sé bay hoi voi 6 nhay
va d6 chinh xac cao.
May phan tich thanh Lo d6t mau nhiét do cao Phan tich nguyén t6 C, Bo
phan CHNS/O Detector hong ngoai va dan nhiét H, N, S va O trong sinh
(CHNS/O elemental | Hé thong phan tich khi hién dai khdi, chat hitu co.
analyser) Phan mém diéu khién va xu ly dir
liéu
Thiét bi phan tich dién | Potentiostat 8 kénh. Phan tich dinh tinh va Bo
hoa Mot kénh tich hop mo-dun EIS. dinh lugng cac phan
(Potentiostat/Galvanos | Dai dong dién: +1A, dai dién ap: ung dién hoa trong
tat) +10V cho méi kénh. nghién ctru pin nhién
liéu, phan tich tré khang
dién hoa, xac dinh dac
tinh vat liéu.
Thiét bi phan tmg sinh | Binh 1én men thiy tinh borosilicate | Dé thuc hién cac phan Bo

hoc (Bioreactor)

dugc diéu nhiét bang heating

ung hoa hoc, sinh hoc




blanket and cooling finger.

Diéu khién nhiét do, pH, dO2, chét
chéng tao bot, muc do.

Trang bi may bom nhu dong tron
khi.

c6 diéu khién cho
nghién ctru 1én men
sinh hydro sinh hoc
(biohydrogen)

May nghién bi hanh
tinh
(planetary ball mill)

M4y gbém 4 hu nghién véi kha ning
nghién: 4 x 100ml.

Vong quay: 0~400 vong/phut, Gia
toc ly tam: t6i da 14 g.

Téc d6 quay cta binh nghién:
0~800 vong/phut, Gia toc ly tam:
tbi da 20 g.

Kich thude vat liéu du vao: Vat
li¢u gion < 10mm (Khéac < 3mm).
Kich thudc dau ra vat lidu: Nghién
u6t < lum trung binh, Xay kho <
20um trung binh.

bé¢ giam kich thudc hat
cua vat liéu, phdi tron
vat liéu dé lam dién cuc

Cai

May ¢ép pin cuc 4o
(Coin Cell Crimper)

May ép dién c6 thé diéu chinh ap
suat nho gon danh cho pin ctc 4o
CR2032. Keém theo bo phu kién
200 vo pin

Kich thuéc dau ra: OD +0,15mm
sau khi ép.

Pham vi diéu chinh ap suét: 0-1,35T
(0-1350 kg).

L4 chin bao vé: Mot tAm chan/vo
bao vé (plexiglass) c6 khoa lién
dong an toan duogc lép dat.

Lap rap pin cuc ao

Cai

Lo nung nhi¢t do cao
(High-Temperature
Furnaces)

Nhiét do t6i da: 1800 oC

Dung tich budng: 4 lit

Trong luong:85 kg

He¢ diéu khién: C40/42Ngudn dién:
230V, 3 Phase.

-Cong suat: 52KW

-Kich thudce trong: 150x150x150
mm (Wx Dx H)

-Kich thudc ngoai:470x700x
(750+350) mm (WxDxH).

Thiét bi nung thiéu két,
xtr ly mau

10

Thiét bi do goc tiép
xtc (Drop Shape
Analyzer

Nha san xuit: Kruss
Scientific - Germany
Model: DSA30E
Xuat xu: Prec)

*Camera:

- Camera CF04, USB 3.0

- B¢ phan giai: 1920 x 1200 px

- Toc d6: 2300 fps

- Mang loc IR-CUT giam thiéu
nhiéu loan quang hoc

- Cambién 11 x 7mm / 1/1.2"
CMOS

*H¢ quang hoc:

CM4210, Hé théng quang hoc véi
kha ning zoom thu cong (6,5 1an)
va tinh chinh tiéu

cy

Po gdc tiép xuc, tinh
ndng luong bé mat




Truong quan sat CF04: 3,2 x 3,2 ...
18,5 x 18,5 mm

*Dosing Hub, bo chon liéu luong
va hé thdng dinh vi duoc didu khién
bang phan

mém? dung dé tu dong nho giot va
chuyén dbi gitra tdi da 3 bd phan
dinh luong

1x DO3252, Dosing 4p suét sir
dung cong ngh¢ Liquid Needle, do
phan giai 0,1 pl,

dung cho H20 va CH:L»

2x D0O3220, Dosing kiéu bom tiém
(Syringe Dosing), duoc diéu khién
bang phan

mém danh cho bom tiém ding mot
1an va bom tiém thuy tinh

11

T th nghiém tia UV
lao hoa Q-Lab QUV,
QUV/Se

Hé diéu khién Smart Controller, lap
trinh nhiéu chu trinh UV — ngung tu
— phun suong.

Kiém soét birc xa chinh xac bang
bd cam bién UVA/B Radiometer
tich hop.

Déi nhiét chinh xac hon, 6n dinh
trong su6t qua trinh thir nghiém.
HO tro tat ca loai bong dén Q-Lab:
UVA-340, UVB-313, UVA-351.
Dung lwong mau tuong duong
QUV Basic nhung hiéu suit cao
hon.

Tuong thich nhiéu tiéu chuan qudc
té: ASTM, ISO, JIS, SAE,...

Bién tinh vat liéu,
nghién ctru 130 hoa
bang UV

12

Thiét bi kéo nén van
nang 1 838,000,000
838,000,000

Model: 1ST

Hang san xuat: Tinius
Olsen- USA

Xuét Xir: USA/US/UK

Luyc thir toi da: 1 kN (=100 kgf /
200 1bf)

S6 cot:1 cot

Kiéu lap dat: Dat ban (table
mounting)

b6 ciing khung: 7 kKN/mm

Hanh trinh crosshead t6i da: 755
mm

Do sau crosshead : 100 mm

Kich thudc may (C x R x S): 1168
X 511 X 467 mm

Khéi lugng ~58 kg

Cam bién lyc: Load cell dang strain
gauge

Dai load cell:5 N — 1 kN

B¢ chinh xac: £0.2% gia tri lyc
Do phan giai: 1/ 8,388,608

Tan s6 1ay mau: 1000 Hz

Chuan hi¢u chuan: ISO 7500-

Chtrc nang thtr nghiém:
Kéo (Tension)

Nén (Compression)
Ubn (Flexural)

Cit (Shear)

Peel va céac phép thir co
hoc khac.




13

My chuan d6 NUOC
Karl Fisher theo thé
tich (Kém may khudy
tur)

Model: TitroLine®
7500KF

Hang san xuét: SI
Analytics - Xylem
Analytics

Xuat Xa: Duc

Khoang xac dinh ham lugng nudec:
10 ppm — 100%

Khoang do pA: 0 — 100 pA

Do phan giai hién thi pA: 0.1 pA
B¢ chinh xac pA (khong co
sensor): £0.2 nA + 1 digit

D6 phan giai hién thi nhiét do:
0.1°C

Man hinh: 3.5 inch, ¥4 VGA TFT,
320 x 240 pixel

Chat liéu vo: Polypropylene

Ban phim mat trudc: Phu polyester
Diéu kién moéi truong hoat dong &
bao quan: +10°C dén

+40°C

Kich thudc: 15.3 x 45 x 29.6 cm
Trong lugng: 3.5 kg

Nguodn dién: 100 — 240 VAC, 50/60
Hz

Xéc dinh lugng nudc
trong mau

14

May cat nudc 2 lan
(Ultra-pure Water
Purification system)

May cat nude 2 1an hoan toan ti
dong

Cam bién mtrc nude trong budng
dun

Cam bién dau cip nudc, diéu khién
qua trinh cat

Diéu khién qué trinh nglrg/chay
theo mirc nudc trong binh dung
Cong suat: 8 lit/gid

Cong suit gia nhiét: 12 kW
Luong nudc lam mat: 60 — 90 lit
bién ap: 220V, 50/60HZ

Kich thudc: 680 x 720 x 650 mm
(rong X sau x cao)

Cat nuéc, loai bo g'?ln
nhu tuyét ddi tap chat,
khoang chét, vi khuan,
vi sinh vat, chit hitu co,
va kim loai ndng trong
nuoc

15

May ly tam lam lanh
tdc do cao (High Speed
Refrigerated
Centrifuge)

Téc d6 quay t6i da: 25.000
vong/phut

Gia toc ly tam tdi da: 60.110G
Dung tich téi da: 1000ml x 6 chai
Pham vi cai dit nhiét do: -9 dén
350C (v61 muc tang 10C)

Loai méi chét lanh: R404A
(600g+630g)

bién nang tiéu thu (nhiét tri):
3.300W (2.840kcal/h)

Kich thu¢c than may: 715W x
794D x 1.017Hmm

Trong lugng: 265kg

Ngudn dién: AC200V 50/60Hz 30A

Ly tam thu vat li¢u
nano
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Cén 5 s6 Ohaus
(Analytical Balances)

Miic can 16n nhat: Max= 82 g/ 220
g. ]
- Mittc can nhé nhat: min= 20e.

- D06 doc: d =0.00001 g/ 0.0001 g.

Can hoa chat @6 chinh
Xac cao




- Do chia kiém: e = 10d

- Pham vi doc 1: (0.00001 g t&i1 82
g).

- Pham vi doc 2: (0.0001 gtu 82 g
t61 220 g).

- Bon vi can: miligram, gram, ct, N,
0z, ozt, dwt, gm, t, Tael (Hong
Kong), Tael (Singapore), Tael
(Taiwan), tical, tola.

- Thoi gian 6n dinh: 10 gidy.

- Kich thudc dia can: @ 80 mm.

- Kich thudc can: (209 x 321 x 309)
mm.

- Kich thudc hdp can: (507 x 387 x
531) mm.

17 | Bé 6n nhiét tuan hoan Dung tich bé: 30lit Luu trit mau, 6n nhiét Bo
JEIOTECH CW3- Dai nhiét do: nhiét 6 moi truong | mau
30 (30L) +10°C dén 150°C
D¢ 6n dinh: 0.08 +°C
Ap suét ti da ctiia bom: 5.9 PSI
Téc doc dong chay toi da: 7.4
gallons / phut
Kich thudc trong bé (WxL, D):
300%264, 230 mm
Kich thudc ngoai: 378x560%x494
mm
Trong luong: 19.5 kg
Ngudn dién: (230V) 50Hz, 8.5A
18 | Tu sdy chan khong + 1 °C (6240 °C JTM K05); 40 dén | Lam kho mau Bo
Yamato ADP201 240°C; 101 dén 0,1 kPa (760 dén 1
Torr);
19 Buéng 6n nhiét dé do Tu 6n nhiét do pin dugc thiét ké Phuc vu luu trit nang Bo

pin clc 4o & pin thi
(Battery Test
Chambers)

phu hop cho ca pin tii va pin ctc 4o
c6 thé do dugc 160 pin clic 40 hoic
pin tdi, twong thich voi hé théng do
phong sac pin cia Landt (voi day
du phu kién).

Dung tich: 300 L

bJ chinh xac: +/- 0,50C (nang
nhiét); +/- 1 oC (ha nhiét)

Do ddng nhét: +/- 1 oC

Thoi gian: 1-9999 phut

Kich thuoc trong (cm) (W-D-H):
52-50-117

Nguén dién: 220 V

Tu lanh (refrigerant): R134a

Cong suat: 1000 W

Kich thudc ngoai (cm) (W-D-H):
66-71-169

Khdi luong (kg, net/grose): 115/157

luong




Rack/Bakelite: 3/4
So luong coin cell chira: 160 vién
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Lo nung Ong nhiét do
cao Nabertherm, nhiét
d6 nung ~1600 C, 6ng
nung SiC

Lo nung ong nho gon nay voi thanh
gia nhiét SiC va thiét bi dong cit
tich hop bo diéu khién c6 thé duoc
st dung phd bién cho nhiéu quy
trinh. Nhi¢t d¢ t6i da: 1600 °C
Nhiét do lam viéc 1500 °C, dy kién
s€ c6 sy hao mon tang 1én trong
truong hop lam viée ¢ nhi¢t do cao
hon.

V6 thong gi6 hai 16p 1am bang thép
khong gi ¢6 két cau cho nhiét do bé
mat thép va d6 on dinh cao.

Chi st dung vat liéu cach nhiét
khong phan loai theo Quy dinh EC
s6 1272/2008 (CLP). Diéu nay co
nghia 1a khong str dung len alumino
silicat, con duoc goi 14 "soi gdm
chiu Itra" (RCF), dugc phan loai va
c6 kha nang gay ung thu.

Lam mat chu dong vo cho nhiét do
bé mit thap.

Ong 1am viéc bang gébm C 799 bao
g6m hai phich cdm soi quang dé
van hanh trong moi trudong khong
khi.

Cép nhiét dién loai S.

Ro le ban dan cho hoat dong it tiéng
on.

Céac bo phan gia nhiét SiC, dé thay
thé.

B6 diéu khién véi thao tac cam g
P580 (50 churong trinh véi mdi 40
phan doan)

Phuc vu tong hop bang
phan Gmg pha ring cac
vét liéu cho luu trix
chuyén hoa ning luong
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Heé phan mg ap suét
cao trong phong thi
nghiém Midiclave
Buchiglasuster (Thuy
Dién)

He¢ thong 16 phan tmg ap suat cao
nay duoc thiét ké dé sir dung cac
binh ap suét thép c6 thé hoan d6i
cho nhau. Céc tinh ndng an toan
dam bdo phan Uing an toan dudi ap
sut.

Lo phan tmg bang thép khong gi
hodc Hastelloy® dam bao kha nang
chéng axit cao. Viéc kiém soat va
giam sat quy trinh tryc quan ciling
c6 thé dugc thuc hién dudi ap suat
cao bang cach st dung binh p suét
thép co kinh quan sat.

Thé tich 16 phan @mg: 0,1 - 1,0 lit.
Ap suét: -1 (FV) d&én +200 bar
Nhiét do: -20 °C dén +300 °C

Phuc vu téng h()’g vat
li¢u luu trir chuyén hoa
nang lugng




Vat liéu: thép khong gi, Hastelloy®
Cac phu kién di kém

Pong ctra nhanh an toan dic biét
(FAC)

Binh chiu 4p suat (Loai 3 & 4) cb
truc khuéy, canh khuéy, vach ngan,
Pt-100 va van day phu hop

Tam che c6 7 16 mé va thiét 1ap tiéu
chuin

Phu ki¢n Swagelok co6 dia nd, déng
hd do ap suét va 2 van

May khudy truyén dong cyclone
075 tich hop khép ndi tir, bao gdm
b6 diéu khién cc075

Cong cu va phu tung thay thé

6 dia khuay tir cyclone 300

B truyén dong khudy ATEX
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May han chan khong
cho pin thi

Kich thudc han t6i da: 200mm, phu
hop voi pin ¢6 kich thudc 200mm x
160mm x 12mm

Chiéu rong han canh: 5Smm

bién 4p: AC 110-240V, 50/60Hz
Cong suat: 1000W

Than budng han: bang nhém day
12mm c6 cira s6

Nhiét d§ han: méi truong - 250°C
v6i bd diéu khié chinh xac +/-2°C
Thoi gian gia nhiét: diéu chinh 0 -
99 giay

Cung cap kém bom chan khong

Han pin tai
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May han diém kim loai
bang siéu &m cho pin
tai

Mzay han kim loai siéu am MR-20K
3000W dugc thiét ké dé han tab pin
Lithium.

My han pin 3000W c6 thé han
dién cuc xép chong véi 40 16p 14
nhom hozc déng 14 nhém c6 thanh
nhom va thanh niken

Phuong phap han tab la han ngang,
tudi tho bé mat han >100.000 lan
PAu han tiéu chuén, vat liéu dau
han hop kim bot nhap khau, chiéu
cao diém han 0~50mm, dau han
trén hat théng hoac hat gao, ludi
khuon dudi.

Chiéu cao ciia bé mit han tir mdi
han c6 thé diéu chinh tir 0~50mm,
dién tich han: 4mmL x 8mmW
bién ap: AC220V +/-10%, 50/60Hz
Cong suat dau ra: 3000W

Tan s6 siéu am: 20KHz

Han tab di¢én cuc pin tai
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My xép chong dién
cuc pin ban tu dong

bién ap: 110-220V 50/60Hz
Kich thudc dién cuc xép chong:

- T6i da 200mm x 150mm

- T6i thiéu 44mm x 44mm

Do day dién cuc t6i da: Do day
chdng chit < 12mm

Can chinh do chinh xac:+0,3mm
cho dién cuc xép chong

Kich thudc cudn tach chép nhan
duoc: Puong kinh ngoai téi da
220mm

b6 ga dién cuc truot: Hai dd ga
trugt dam bao xép chong dién cuc
chat ché, nho gon

Kep dién cuc: Mot kep dién cuc
dugc bao gdm dé dé dang lay dién
cuc

"Ap suit khong khi dugc dé xuit:
0,4 — 0,6MPa

(Goi tiéu chuan khong bao gdm
may nén khi.)"

Xép dién cuc va mang
ngan




