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ABSTRACT

This Thesis presents the study and design of Temperature Calibration. General
Calibration room. Use a person to calibrate. So that have more error than use the computer
program. This Thesis have increase the efficiency of Calibration using the computer for collect all
Calibration data and Certification of Calibration. It has 3 part, First is the interface between
computer and hardware. Second is calculator of temperature calibration and the last is the
database of program to use to print Certificate and Visual Basic program to use to Automatic
Temperature Calibration.
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¥o Mifven A3 9929() (anf3 o

a) Accuracy 10.05% 0.05 9-% U(A)
: o o 0.5

b) Resolution 1 C 05 C 7-3— U(B)

¢) Drift +0.01 °c 0.01 °c % u©)

2. Triangular Probability Distribution
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3. U-Shape Probability Distribution
& L] L] -:A = T 9 o - v ¥ or -
AemA liwiveuwydl fie asdinaanu lidhiu nSe liaeandeeiu(mismatch)
YaIAIE AU AU lag
3.1 sy himiveuvesndailuu,

bl ] 1] o
32 dldsmanuLiwmiveuvesdriudiu u,

b=
v
r
>

Y-Axis

A- / % AXE \ A+

nea/V¥2 ptaiNg

U-Shape Distribution
gﬂﬁi 2.5 1151 U-Shape

4. Normal or Gaussian Probability Distribution
feany liuivsufivenumisuaissauanuiuls 9y 95% wn3s 99% aswiaa 1

Standard Uncertainty 19 laomsaioaiae 11U
9
Wsdy

2

Confidence Level
95%
99% 3
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Gaussian Distribution

711 26 751 Gaussian

5. Combined Standard Uncertainty
& v " = A "t
ensnusa N liineuwiiad 199914 Type A uns Type B (B,,B,....B)

»
uaziiluwila Uncorrelated Type 319z imnf s i 897

Uc(y)=1/iq’u(x.-)2

=JA>+B2+B’+..+B}

Tnoll G A0 Sensitive Coefficient 191 Temperature Coefficient Of Expansion fludu

b
fuiluariia Correlated Type 151931 NAIUTINAY Fail

U,=#(4+B+B,+..+B,)

6. Expanded Uncertainty
1 » ' [l v
f1 Combined Uncertainty 7i'ld1u #3lufidanuiulsnedmiusiuniemsiss oy

anwulinle 151991995 Mun 10 limiueu (Expanded Uncertainty) 14dydnual U #ldnnmsau
u(y) &um Coverage factor K
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ThuA1 Coverage factor K sziilumuii1stiu - Fuegiuanudesnsszduanuiulap)

[ q' -1 4 o - .
Juihunilesidu Fednn14971nA1514 Student T-Distribution

7. MMM Coverage factor K
14 4 Sunoulumsdnnam k
118y uoz u (y)
2.1321NwA v, Y83 u,(¥) 910 The Welch-Satterthwaite formular
3. WA tfactor t, (Vq) finseruszsuanuiulefigesnisiu 95% a1
Student T-Distribution

4. W k=t, (vq) uasfinnu U =hu,(y)

V=1
V=4

Student’s t-distribution for different values of v;

31127 n3 T-Distribution
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INSTRUMENT CALIBRATION LABORATORY

KING MONGKUT ' S INSTITUTE OF TECHNOLOGY LADKRABANG
Chalongkrung Road, Ladkrabang, Bangkok 10520 Tel. 662-326-7346 Fax. 662-326-7346

Certificate of Calibration

EQUIPMENT :
MODEL:
SERIAL _N‘b.':
MANUFACTURER :

MADE IN :

SUBMITTED BY :

AMBIENT TEMPERATURE :

REL. HUMIDITY :

CALIBRATED BY :

APPROVED BY :

ISSUE DATE :

RTD Pt 100 (385)
AI143-01

760P<01

HART

USA

INSTRUMENT CALIBRATION LABORATORY KING'S MONGKUT
INSTITUE OF TECHNOLOGY LADKRABANG

BANGKOK 10520

25 +/-4 DEGREECELSIUS

50 +/- 10% RH.

SOMPOP CHARUSAENGRIT

APPROVED SIGNATORY

15 March 2003

This certificate may not be reproduced, except in full, unless permission for the publication of

an approved abstract is obtained in writing from the Instrument Calibration Laboratory.




Page. No. : 2 of

RECIEVED DATE : 3/4/2003
CALIBRATION DATE : 3/15/2003

PROCEDURE USED :-

This instrument was calibrated by comparison with Standard Platinum Resistance Thermometer (SPRT)

and immersion depth 150 mm.
The Temperature scale used was based on ITS-90

Condition of this result of calibration

1. Reference standard instrument:-

Instrument Model Serial No. Cert No. Due Date

1) HART 9122 66149 02T1897 29 Jun 2003
2) DIGITAL THERMOMETER 756201-C-7/F 12W814726 H - 29 Jun 2003
3) DIGITAL THERMOMETER 756301-C-7/F/DA 12W731934 G - 29 Jun 2003

2) This result of calibration was found accurate as shown on date and place of calibration only.

RESULT OF TEST:-

INDICATOR STANDARD UNCERTAINTY OF

SET POINT READING READING ERROR MEASUREMENT

( DEGREE C) ( DEGREE C) ( DEGREE C) ( DEGREE C) (+/- DEGREE C)
50.0 54.03 R\58 -0.48 0.1833
62.5 65.30 64.80 -0.50 0.1833
75.0 77.93 77.40 -0.58 10.1833
87.5 90.49 89.96 .53 0.1833
100.0 103.06 102.51 -0.55 0.1833

The reported uncertainty of measurementwas based on a standard uncertainty multiplied
by a coverage factor k = 2.00, providing a level of confidence of approximately 95%.
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6.2 35N 13nAa8

1 A A o w = & o o ]
1. ﬁﬂﬁ‘lﬂ!ﬂiﬂQnﬂ?ﬁﬂﬂﬂﬂﬁﬂﬁlﬂﬂiﬂﬂ%m!ﬁﬁﬁﬁa’;ﬂﬂ 6.2

; 4 1 t Lo & 5 o = 4 =
71 6.2 msiFeudaszndtnsuiameiunse o Tagamiiazmiealigamgl

2. mssuldsunsuasaemfioudaluia uasilousvad Tay UserName:

42010166, 420102 16 1a=42010361 PassWord: 42010166, 42010216 46242010316 a1a 191

st 63 fousitarhusswhmsaouiion

g < { ez v e, o 3 ﬂ. A;
lavaziidoynnides I¥lumsaeudloudaluiadieihoynfimumtmn)

6.3 Y2yaudIaIU Customer
6.3.1 Customer Name : NARAN SRITANMA
632 Address : KMITL
633 Phone :02-7392401-5 #123
634 Sex :MALE



6.4 U8YavsIdIU Employee

6.4.1
6.42
6.43
644
6.4.5
6.4.6

Employee Name : NAVAREST SUWANNAMONGKOL
Address : 9 M.1 TPHAN A.PHAN CHAINGRAI 57120
Phone : 09-7847660

Sex : MALE

Birthday : 6/06/03

Position : TECHNICIAN

6.5 Ue3avesaIu UUT

6.5.1
6.5.2
653
6.54
6.55
6.56
6.5.7
658

Serial No UUT : 760P-01

UUT Name : RTD Pt 100 (385)
Manufacturer : HART

Made In : USA

Model : A1143-01

Range : -195 to 800 DEGREE CELSIUS
Accuracy :-

Uncertainty : -

6.6 @3uv3 UUT Detail

6.6.1
6.6.2
6.63
6.6.4
6.6.5
6.6.6
6.6.7
6.6.8
6.6.9

Receive Date : 3/5/2003

Serial No STD : 760P-01

Begin Range : 100

Last Range : 200

Point:5

Kvalue:2

Calibration Date : 3/15/03

Calibrator : SOMPOP CHARUSAENGRT
Approver : TEERAWAT THEPMANEE
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31 6.5 ugasmiwsYsMITABUTOY
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51 68 waasnsnilunseufivuudazya

4. dently Print ez 1810 Cenificate of Calibration fafiszuaasluvthialy

6.7 aptlwanimaass -

dios1 1@ RTD wSe TC hanaeuivuud ey 1as nsemigmmgivesdn STD,
magumeanaives UUT, 1 ERROR Y8 UUT 1fioniys STD uagf Uncertainty Feaunsn
wermsnelanely Certificato of Calibration  1tn9dunn 18181 Uncertainty TufishIndduefiu
wiefiehfuTuTina119InM Uncertainty 403 §3Wgamaii(Dry-Well 9122) uazd s ugamgi
(Digital Thermometer, Digital MultiMeter) #1310 31A1 Uncertainty 98442 UUT Flumsldou
Tuszemildnansaeudionin nuFsuisudumsWaueie Wy diedfioufugumgd
100 earmuadud STD 8114 10195 swniadon UUT swld 1059 serniraifioe dadim
ERROR 8g 4 saruvaidod mywaziu deswend vut Widou u gungiledifvediy

ot = 'n’: 1 = i : 124 3 T
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51} 6.10 Platinum Resistance Thermometer
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gﬂﬁ §.12 Thermocouple type K
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1.« gomadou Tusunsy wazl¥an Visual Basic 6 daez 95agesias dninfun sulinsa
200 mj 4 oa 510 MIFATUB AL INFUMANTINGS s nudeians eahninia L
11120 Tny 0-2962-1081-3 Tnsens 0-2962-1084

2. “ Database Programming A28 Visual Basic 9iiuiiee1am » deey aimjasds dninfiusd
BuTrmsa 200 my 4 Fea 510 s TeBUBMAB U UIIANINB Fus oudedan:  eahn
1n3A .uuNys 11120 Tns 0-2962-1081-3 Tnsas 0-2062-1084
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