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Chitng nhan hi¢u chuan
Certificate Number/Chiing nhdn sé: ~ ~ CT08190834

Object/Phuong tién do: ~ Dry Oven Purchase Order/Pon hang: CTK-QT1814
Manufacturer/NSX: MEMMERT Procedure/Quy trinh: G-20

Model/Kiéu: ICH110 Calibration Date/Ngay hiéu chudn:  09/Aug/2019
Asset Number/S6 quan bj: N/A Recommended Due/Ngay hét han: ~ 09/Aug/2020
Serial Number/Sé seri: ~ Y419.0052 Calibration Location/Noi hiéu chudn: On-Site
Range/quﬁz- vi do: All checked Environment/Moi truong: 23.5 °C/55%RH

STANDARDS USED/Chuiin sir dung

ID " Equipment's Name Manufacturer Model Due Qate Trace’ability

‘Ma quan Iy : Tén thiét bi Nha san xudt S6 Model Ngay hét han Lién két chudn

~CTT0006  Data Acquistition / Switch Unit AGILENT 34970A 08/May/2020 CT04191082
3 CTT0009  Temp. & Humidity Meter VAISALA HMI41&HMP46  12/Apr/2020  KT3-0388BHLS8/1
CTT0010  Humidity and Temperature Probe -~ VAISALA HMP46 12/Apr/2020  KT3-0475BNH8/1

Calibration Notes/Ghi chil hiéu chudn:

Calibrated By: % Approved by: %

Ngueoi higu chudn: Toan Nguyen Ngueoi phé duyét: Kien Luc

This certifies that the above instrument was calibrated in compliance with the Calibration Systems Requirement of ISO/IEC
17025:2005.in accordance with referenced procedures. Standards used to perform this calibration are certified by or traceable ~
to VMI/QT3/NIST, natural physical constants, consensus standards or derived by the ratio type calibrations. Expanded
uncertdinties are determined as required with a distribution that corresponds to probability of approximately 95%

(k=2sigma). This form shall not be reproduced, except in full, without the expressed written consent of CALTEK.,JSC.

Gidy chieng nhdn nay xdc nhdn thiét bj o trén da dwoc hiéu chuan phi hop voi cac yéu cau cua hé thong hiéu chuan ISOAEC
17025:2005 theo cac thi tuc tham chieu. Cac chudn dugc sir dung dé thuc hién hiéu chuan nay dwoc ching nhdn hodc truy
xuat téi VMI/QT3/NIST, cdc hdng sé vdt Iy tie nhién, tiéu chuan thong nhat, hodc c6 nguon goc do logi ti I¢ hiéu chuan. Do
khong bao dam do mo rong duoc xdc dinh theo yéu cawydi sy phan phoi tiwong wng xac xuat khoang 95%(k=2).Giay chirng
nhan nay khéng dwoe phép sao chép néu khong co sy dong y bang vdn ban ré rang cua CALTEK :
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CALTEK ELECTRONICS J.S.C

Head Office : 3rd Floor Ha Namy'Plaza,West quarter,
Vinh Phu Ward, Thuan An Town, Binh Duong Province.
Branch Office : 02nd Floor, Operation Center of Tien Son IP,

Tien Son 11 Street, Tien Son IP, Bac Ninh Province.
0274 399 0102 Web : caltek.com.vn

Tel :

CALIBRATION REPORT

Bao cao hleu chuan

Report Number (S6 béo c&0):CT08190834

Manufacturer | Hang san xuét : MEMMERT
Model / Kiéu : ICH110
Asset/Serial Number / S6 quan ly/ seri: Y419.0052
1. Temperature Accuracy Test @ 15 °C / Hiéu chuan nhiét do tai 15°C
Time Norminal P1 P2 P3 P4 P5 P6 P7 P8 P9 AT
Thoi gian Gia trj thiét lap Vi tri 1 Vitri 2 Vitri 3 Vitri 4 Vitri 5 Vitri 6 Vitri 7 Vitri8 | Vitri9 | (time)
5.0 min 15.0% 14.705 | 14.996 14.804 15147 | 14.716 15,001 15.179 15.182 | 15.036 | 0.48
10.0 min 15.0-°C 14.668 15.014 14.791 156.110 14.615 14.972 15.192 15.188 | 15.004 | 0.58
15.0 min 15.0 °c 14.649 14.894 14.735 15.147 14.596 14.958 15.160 15.151 | 14969 | 0.56
20.0 min 15.0 °C 14.625 14.844 14.746 15.048 14.540 14.948 15.134 15.108 | 14.930 | 0.59
25.0 min 15.0 °C 14.569 14.799 14.671 15.080 14.490 14.894 15.096 15.076 | 14.956 | 0.61
30.0 min 15.0°C 14.535 14.857 14.610 15.030 14.407 14.844 15.059 15.036 | 15.015 | 0.65
35.0 min 15.0 °C 14.521 14.814 14.589 14.984 14.375 14.831 15.038 15.015 | 15.063 | ‘0:69.
AT (Point) 0.184 0.215 0.215 0.163 0.341 0.170 0.154 0.173 | 0.133 Ny
Temperature Fluctuation 0.211°C
Temperature Gradient 0.208°C
Average Temperature 14.885°C f#z
Correction -0.115°C #4
Expanded Uncertainty 0.606°C R #30
T E—
* Explanation (qgiai thich):
« Temperature Fluctuation: Bién thién nhiét @6 theo théi gian 0#9
+ Temperature Gradient: Bién thién nhiét &6 theo vi tri H :
« Average Temperature: nhiét do trung binh ciia toan bé diém krém tra 1~ #6 H/2 #8
va thei gian Q : Q
- Correction: S6 higu chinh #S o R
- Expanded Uncertainty: £6 khong d3m béo do mé rong ( k=2, P=95%) W2 ~Dp }T_ = D
) : eI
< = >
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f'\ CALTEK ELECTRONICS J.S.C
: Head Office : 3rd Floor Ha Nam Plaza,West quarter,
Vinh Phu Ward, Thuan An. Town, Binh Duong Province.

Branch Office : 02nd Floor, Operation Center of Tien Son IP,
Tien Son 11 Street, Tien Son IP, Bac Ninh Province.
Tel : 0274399 0102 Web : caltek.com.vn

Caitek CALIBRATION REPORT

PK 313 ’ ; oA A
Bao c¢40 hi¢u chuan
Report Number (S6 bao c4o0):CT08190834

Manufacturer | Hang san xudt : MEMMERT

Model / Kiéu : ICH110

Asset/Serial Number / S6 quén ly/ seri: Y419.0052

2. Temperature Accuracy Test@ ~ 20°C / Hiéu chuén nhiét do tai 20°C

Time Norminal P1 P2 P3 P4 P5 P6 P7 P8 P9 AT
Thoi gian Gid tri thiét lap /| Vi tri 1 Vitri 2 Vitri 3 Vi tri 4 Vitri 5 Vi tri 6 Vitri 7 Vitri8 | Vitri9 | (time)
5.0 min 20.0 °C 19.552 19.744 19.847 19.878 20.022 20.020 20.310 19.692 | 19.956 | 0.76
10.0 min 20.0 °c 19.568 19.762 19.826 19.910 20.041 20.020 20.294 19.705 | 19.927 | 0.73
15.0 min 20.0-°C 19.547 19.736 19.823 19.857 20.035 20.004 20.296 19.655 | 19.889 | 0.75
20.0 min 20.0°C | 19.547 | 19.730 19.813 19.873 | 20.041 19.953 20.264 19.616 | 19.852 [ 0.72
25.0 min 20.0 °C 19.544 19.721 19.834 19.867 20.053 19.937 20.263 19.669 | 19.910| 0.72
30.0 min 20.0 °C 19.586 | 19.764 19.859 19.884 | 20.086 19,955 20.264 19.717 | 19.910 | 0.68
35.0 min 20.0°c 19.544 19.796 19.840 19.868 20.064 19.915 20.254 19.744 | 19.945 | 0.71 _
AT (Point) 0.042 0.075 0.046 0.053 0.064 0.105 0.056 0.128 | 0.104 :
Temperature Fluctuation 0.080°C
Temperature Gradient: 0.086°C
Average Temperature 19.879°C "
Correction -0.121°C #4
Expanded Uncertainty 0.267°C t o #30
#1 S

! Exglanation (giai thich):
~‘Temperature Fluctuation: Bién thién nhiét do theo thoi gian

» Temperature Gradient: Bién thién nhiét db theo vi tri o#9
+ Average Temperature: nhiét do trung binh cda toan bé diém kiém tra H Y
va thoi gian of6  {H2 o
» Correction: S higu chinh ) : 47
* Expanded Uncertainty: 6 khéng dam bdo do mac rong ( k=2, P=95%) # W[Z‘I 3
\ ..-‘“'. D2 )/ b‘
: <a» *
W
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CALTEK ELECTRONICS J.S.C

Head Office : 3rd Floor Ha Nam'Plaza,West quarter,
Vinh Phu Ward, Thuan An. Town, Binh Duong Province.
Branch Office : 02nd Floor, Operation Center of Tien Son IP,
Tien Son 11 Street, Tien Son IP, Bac Ninh Province.
Tel: 0274399 0102 Web : caltek.com.vn

Caite CALIBRATION REPORT

Bdo c4o hiéu chuan

Report Number (Sé bao c40):CT08190834

Manufacturer /| Hang sén xuét : MEMMERT
Model / Kiéu : ICH110
Asset/Serial Number / S6 quan ly/ seri: Y419.0052
3. Temperature Accuracy Test @ 25°C I Hiéu chuén nhiét dé tai 25°C
Time Norminal P1 P2 P3 P4 P5 P6 P7 P8 P9 AT
Thoi gian Gia trj thiét 1ap” | Vitri 1 Vitri 2 Vitri 3 Vitri 4 Vi tri 5 Vijtri 6 Vijtri 7 Vitri8 | Vitri9 | (time)
5.0 min 25.0 °c 24211 | 24.222 24.326 24.397 | 24.295 | 24.451 24.453 24592 | 24515 | 0.38
10.0 min 25.0 °C 24196 | 24.196 24.337 24392 | 24.297 24.482 24.443 24594 | 24533 | 0.40
15.0 min 25.0°Cc 24227 | 24.230 24.368 24.415 | 24.331 24.469 24.461 24620 | 24557 | 0.39
20.0 min 25.0.°C 24227 | 24.227 24.350 24.431 24344 | 24.526 24.466 24610 | 24555 | 0.38
25.0 min 25.0:°C 24232 | 24.251 24.373 24.418 | 24.331 24.506 24.492 24,620 | 24532 | " 0.39
30.0 min 25\0\°¢ 24,245 | 24.243 24.363 24.436 | 24.347 24,534 24.521 24615 | 24568 | 0.37
35.0 min 25.0 °C 24276 | 24.251 24.389 24449 | 24.357 24.529 24.510 24652 | 24589 | 0.40
AT (Point) 0.080 0.055 0.063 0.057 0.062 0.083 0.078 0.060 | 0.074 |
Temperature Fluctuation 0.029°C
Temperature Gradients 0.028°C "
Average Temperature 24.412°C w0
Correction -0.588°C #4
Expanded Uncertainty 0.145°C + o) #30
#1
* Explanation (giai thich):
« Temperature Fluctuation: Bién thién nhiét do theo thoi gian
« Temperature Gradient: Bién thién nhiét dg theo vj tri i O#9
« Average Temperature: nhigt @6 trung binh cua toan b diém kiém tra 48
va thoi gian of6  ;H/2 0
« Correction: S6 hiéu chinh 45 #7
« Expanded Uncertainty: ©6 khong dam béo do m¢ réng ( k=2, P=95%).  -7- . 7 ] A etamadna - ‘3
W/2 DY D
k 4 ‘b"
; ol
W
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CALTEK ELECTRONICS J.S.C
Head Office : 3rd Floor Ha NamPlaza,West quarter,
Vinh Phu Ward, Thuan An Town, Binh Duong Province.
Branch Office : 02nd Floor, Operation Center of Tien Son IP,
Tien Son 11 Street, Tien Son IP, Bac Ninh Province.
Tel: 0274399 0102 Web : caltek.com.vn

Caitek CALIBRATION REPORT

BK 313 r J . A A
Bdo cao hiéu chuan
Report Number (S6 bao c40):CT08190834
Manufacturer | Hang sén xuét : MEMMERT
Model / Kiéu : ICH110
Asset/Serial Number / S6 quén ly/ seri: Y419.0052
4. Temperature Accuracy Test @~ 30°C I Hiéu chuan nhiét d6 tai 30°C
Time Norminal P1 P2 P3 P4 P5 P6 P7 P8 P9 AT
Thai gian Gi4 trj thiét 1ap | Vitri 1 Vi tri 2 Vitri 3 Vi tri 4 Vi tri 5 Vjtri 6 Vitri 7 Vitri8 | Vitri9 | (time)
5.0 min 30.0 °C 29.397 | 29.346 29.369 29.450 | 29.641 29.386 29.747 29.699 | 29.781 | 0.43
10.0 min 30.0 °C 29.415 | 29.316 29.355 29.402 | 29.607 29.344 29.709 29.684 | 29.754 | 0.44
15.0 min 30.0 °C 29.312 | 29.285 29.293 29.385 | 29.602 29.289 29.667 29.646 | 29.739 | 0.45
20.0 min 30.0°C 29.270 | 29.250 29.299 29.355 | 29.588 29.296 29.672 29.658 | 29.738 | 0.49
25.0 min ~30.0°C 29.189 | 29.165 29.196 29.303 | 29.512 ]  29.239 29.642 29.615 | 29.691 | 0.53
30.0 min 30.0°C 29.149 | 29.161 29.229 29.271 29.502 29.205 29623 | 29.587 | 29.697 | 0.55
35.0 min 30.0 °C 29.115 | 29.165 29.158 29.230 | 29515 29.181 29.588 | 29.592 | 29.658 | 0.54
AT (Point) 0.300 0.185 0.211 0.220 0.139 0.205 0.159 0.112 | 0.123 | '
Temperature Fluctuation D:113°C
Temperature Gradient 0.188°C
Average Temperature 29.443°C 0
Correction -0.557°C = 4
- Expanded Uncertainty 0.457°C t fe) #30
- #1
* Explanation (giai thich):
« Temperature Fluctuation: Bién thién nhigt o theo thoi gian
+ Temperature Gradient: Bién thién nhigt dg theo vi tri H 0#9
- Average Temperature: nhiét do trung binh cta toan bo diém kiém tra 8
va thoi gian 9#6  F o)
« Correction: 86 hiéu chinh 45 #7
« Expanded Uncertainty: D6 khéng dam bdo do mé réng ( k=2, P=95%) T :;.J 3
| T DR Y D
‘b
. 2L
w
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Manufacturer / Hang sén xuét :

Model / Kiéu :

CALTEK ELECTRONICS J.S.C

Head Office : 3rd Floor Ha Nam/Plaza, West quarter,
Vinh Phu Ward, Thuan An Town, Binh Duong Province.
Branch Office : 02nd Floor, Operation Center of Tien Son IP,
Tien Son 11 Street, Tien Son IP, Bac Ninh Province.
Tel: 0274399 0102 Web : caltek.com.vn

CALIBRATION REPORT

Bdo cd4o hiéu chuan

Report Number (S6 bao ca0):CT08190834

MEMMERT
ICH110

Asset/Serial Number / S6 quan ly/ seri: Y419.0052

5. Temperature Accuracy Test@ =~ 35°C { Hiéu chuan nhiét do tai 35°C
Time Norminal P1 P2 P3 P4 P5 P6 P7 P8 P9 AT
Thoi gian Gia tri thiét lap” | Vi tri 1 Vitri 2 Vitri 3 Vitri 4 Vitris Vitri 6 Vitri7 Vitri8 | Vitri9 | (time)
5.0 min 35.0 °Cc 34.170 34.181 34.211 34.266 34.493 34.126 34.629 34513 | 34645 | 052
10.0 min 35.0 °c 34.175 34176 34.169 34.224 34.483 34.047 34.624 34505 | 34.587 | 0.58
15.0 min 35.0°C 34.041 34.105 34.158 34.182 34.454 34.029 34.569 34.476 | 34566 | 0.54
20.0 min 350G 34.083 34.092 34.158 34.203 34.433 34.037 34.561 34465 | 34556 | 0.52
25.0 min 35.0°G 34.149 34.155 34.195 34.266 34.459 34.134 34.577 34516 | 34595 | 046
30.0 min 35.0°Cc 34.228 34.218 34.266 34.358 34.504 34.247 34.587 34560 | 34672 | 045
35.0 min 35.0 °C 34.254 34.263 34.319 34.427 34.546 34.363 34.624 34.608 | 34.711 0.46
AT (Point) 0.213 0.171 0.161 0.245 0.113 0.334 0.068 0.143 | 0.155 ]
Temperature Fluctuation 0.123°C
Temperature Gradient 0.266°C
Average Temperature 34.352°C f
Correction -0.648°C #2
Expanded Uncertainty 0.600°C " s D #4
#1 i

« Explanation (giéi thich): s

« Temperature Fluctuation: Bién thién nhiét dé theo thoi gian

+ Temperature Gradient: Bién thién nhiét dj theo vi tri 049

- Average Temperature: nhiét do trung binh cta toan bé diém-kiém tra H

va th¥ glan #6 iHR #8

- Correction: Sé hiéu chinh ' Q : Q

+ Expanded Uncertainty: B khong dém bao do mé rong ( k=2, P=95%) 5 o i A

| w2 oF j_ o D
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CALTEK ELECTRONICS J.S.C

Head Office : 3rd Floor Ha Nam Plaza,West quarter,
Vinh Phu Ward, Thuan An Town, Binh Duong Province.
Branch Office : 02nd Floor, Operation Center of Tien Son IP,
Tien Son 11 Street, Tien Son IP, Bac Ninh Province.

Tel :

0274 399 0102 Web : caltek.com.vn

CALIBRATION REPORT

Bao ¢40 hi€u chuan

Report Number (S6 bao c40):CT08190834
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Manufacturer / Hang sén xuét : MEMMERT
Model / Kiéu : ICH110
Asset/Serial Number / S6 quan ly/ seri : 'Y419.0052
6. Temperature Accuracy Test @ 40 °C / Hiéu chuén nhiét d6 tai 40 °C
Time Norminal P1 P2 P3 P4 P5 P6 P7 P8 P9 AT
Thoi gian Gia trj thiét lap. | Vitri 1 Vi tri 2 Vitri 3 Vi tri 4 Vitri 5 Vitri 6 Vitri 7 Vitri8 | Vitri9 [ (time)
5.0 min 40.0 °C 39.064 | 39.093 39.091 39.229 | 39.339 39.179 39.442 39.398 | 39.542 | . 0.48
10.0 min 40.0 °C 39.090 | 39.143 39.125 39.263 | 39.375 39.231 39.458 39.434 | 39.547 | 046
15.0 min 40.0 °C 39.152 | 39.177 39.154 39.305 | 39.394 39,291 39.474 39.452 | 39.578 | 0.43
20.0 min 40.0 °c 39.155 | 39.185 39.148 39.328 | 39.415 . 39.343 39.502 39.457 | 39.604 | 0.46
25.0 min 40.0.°C 39.228 | 39.226 39.206 39.359 | 39.451 39.377 39.541 39.507 | 39.638 | 0.43
30.0 min 40.0 °C 39.259 | 39.260 39.258 39.412 | 39.482 39.411 39.575 39.546 | 39.669 | 0.41
35.0 min 40.0 °C 39.264 | 39.289 39.265 39425 | 39.500 39.447 39.572 39.575| 39.698 | 0.43
AT (Point) 0.200 0.196 0.174 0.196 0.161 0.268 0.133 0.177 | 0.156 | ¢
Temperature Fluctuation 0.067°C
Temperature Gradient 0.135°C
Average Temperature 39.359°C 1/#2
Correction i -0.641°C #4
Expanded Uncertainty 0.325°C #30
#1
* Explanation (giai thich):
« Temperature Fluctuation: Bién thién nhiét do theo thoi gian
_» Temperature Gradient: Bién thién nhiét do theo vi tri 0 #9
+ Average Temperature: nhigt dé trung binh cia toan b diém kiém tra 48
va thei gian o#6 (/2 -
« Correction: Sé hiéut chinh 45 ‘#7
» Expanded Uncertainty: ©6 khéng dam bdo do md rong ( k=2, P=95%) lel:.;/ : g_ .
(]
P G
% = >

i

(PRF)
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CALTEK ELECTRONICS J.S.C

Head Office : 3rd Floor Ha Nam/Plaza,West quarter,
Vinh Phu Ward, Thuan An Town, Binh Duong Province.

Branch Office : 02nd Floor, Operation Center of Tien Son IP,
Tien Son 11 Street, Tien Son IP, Bac Ninh Province.

Tel :

0274 399 0102 Web : caltek.com.vn

CALIBRATION REPORT

Bdo ¢40 hiéu chuan

Report Number (S6 bao c40):CT08190834

Manufacturer / Hang san xuét : MEMMERT
Model / Kiéu : ICH110
Asset/Serial Number / S6 quan Iy/ seri: Y419.0052
7. Temperature Accuracy Test@ 45 °C { Hiéu chuan nhiét do tai 45 °C
Time Norminal P1 P2 P3 P4 P5 P6 P7 P8 P9 AT
Thaoi gian Gia trithiétlap | Vitri1 Vitri 2 Vitri 3 Vitri 4 Vitri5 Vitri 6 Vitri 7 Vitri8 | Vitri9 [ (time)
5.0 min 450 °c 44,999 45.008 45.000 45.039 44,988 45,047 44,989 45,026 | 45.021 0.06
10.0 min 450°C 45.015 45,035 45.000 45.051 45.037 45.016 45.012 45023 | 45.044 | 0.05
15.0 min 45.0°°C 45.039 45.008 45.016 45.041 44,998 44,994 45.016 45048 | 45.047 | 0.05
20.0 min 45.0°C 45.012 45.047 45.021 44.986 45.028 45,050 45.013 44987 | 44.987 | 0.06
25.0 min 45.0'°C 44,998 45.041 45.010 44,992 45.010 45.021 45.037 44986 | 44996 | 0.05
30.0 min 45,0 °C 45.034 44,996 45.042 45.054 45.016 45.042 44,994 45.028 | 45.021 0.06
35.0 min 45.0 °C 45.022 45,033 44 985 45,049 44,992 45,024 45.008 45013 | 44990 | “0.06
AT (Point) 0.041 0.051 0.057 0.068 0.049 0.066 0.048 0.062 | 0.060 | S
Temperature Fluctuation 0.013°C
Temperature Gradient 0.027°C
Average Temperature 45.018°C 4
- Correction 0.018°C » 44
Expanded Uncertainty 0.130°C t #16 #30
* Explanation (qiai thich):
« Temperature Fluctuation: Bién thién nhiét d6 theo thoi gian
« Temperature Gradient: Bién thién nhigt do theo v tri H o#9
« Average Temperature: nhiét do trung binh cia toan bo diém kiém tra 48
va thoi gian ot M5
« Correction: Sé higu chinh 5 #71.
- Expanded Uncertainty: D6 khéng dém bdo do mé rong ( k=2, P=95%) TN osd ‘éj_ s
/ v
+ D72 70
" hilite
. g 4 a s P a X W
8.Humidity Accuracy Test/ Kiém tra do chinh xac dé &m
Average
Function : Measurement Value Reading | Correction | EXPanded
; Nominal —-— : Uncertainty
chie \ Gia i thiét Ia Giati | Séhieu | pynen e
nang ! P |Reading 1 |Reading 2|Reading 3 trung chinh
Giati1 | Giati2 | Giati3 | binh rong
30.00%RH 31.20 31.10 31.40 31.23 »1.23 0.577
40.00%RH 41.50 41.60 41.10 41.40 1.40 0.577
Humidity 50.00%RH 51.30 51.40 51.50 51.40 1.40 0.577
Do dm 60.00%RH 61.70 61.80 62.10 61.87 1.87 0.577
70.00%RH 71.80 72.00 72.50 72.10 2.10 0.577
80.00%RH 82.30 81.90 82.40 82.20 2.20 0.577

Certified By Technician:
Nguoi hiéu chuén:

Page 7 of 7

Toan Nguyen

Inspected By Auditor:

Ngudi kiém tra:
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