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INC684 Metrology Laboratory
Fluke 712 RTD Calibrator Specification
Function Specifications

Measure/simulate
RTD

Range: -200 to 800°C (Pt 100)
Resolution: 0.19C, 0.19F
Accuracy: 0.332C, 0.6%F

Note: Pt; 100 200 500 1000 (385); Pt 100 (392); Pt 100
(392) JIS; Ni 120 (672)

Measure/simulate
my

Range: -10 to 75 mV
Resolution: 0.01 mV

Accuracy: 0.025% + 1 count

General Specifications

Operating
temperature:

-10°C to 55°C

MNon-operating

-40°C to 602C

temperature:

Relative humidity
(% RH operating
without
condensation):

95% (10°C to 309C); 75% (30°C to 40°C); 45% (40°C
to 50°C); 35% (50°C to 55°C)

Operating 3,000m max

altitude:

Vibration: Random, 2g, 5-500 Hz

Shock: 1m drop test

Safety: CSA C22.2 No. 1010.1:1992

Power: Single 9V battery ANSI/NEDA 1604A or IEC 6LRG619V
alkaline

Size (with 201 mm L 98mm W x 52 mm D (7.93 in X 3.86 in X

holster): 2.06 in)

Weight (with
holster):

Approx. 600g {21 oz)

Size (without
holster):

187 mmLx 87mm W x 32 mm D (7.35in X 3.41 in x
1.25in)

Weight (without
holster):

Approx. 330g (12 oz)

Display:

Clear, 5 digit liquid crystal

Warranty:

3 years
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Fluke 714 Calibrator Specification

Function Specifications

Measure/simulate
Thermocouple

Range: -200 to 1800°C, depending on type (K, -200 to
1370°C)

Resolution: 0.1°C or °F {1°C or °F; BRS)
Accuracy: 0.3°C + 10 micro Volts

Mote: 9 TC types; JKTER S B per MIST 175 and ITS-90
L U per DIN 43710 and IPTS-68

Measure/simulate
my

Range: -10 to 75 mv
Resolution: 0.01 m\

Accuracy: 0.025% + 1 count

General Specifications

Operating
temperature:

-109C to 559C

Non-operating

-40°C to 60°C

temperature:

Relative humidity
(% RH operating
without
condensation):

95% (10°C to 309C); 75% (30°C to 40°C); 45% (40°C
to 500C); 35% (500C to 550C)

Operating 3,000m max

altitude:

Vibration: Random, 2g, 5-500 Hz

Shock: im drop test

Safety: CSA C22.2 No. 1010.1:1992

Power: Single 9V battery ANSI/NEDA 1604A or IEC 6LR&619V
alkaline

Size (with 200mm Lx 28mm W x 52 mm D (7.93 in X 3.86 In x

holster): 2.06in)

Weight (with
holster):

Approx. 600g (21 oz)

Size (without
holster):

187 mm L x 87mm W x 32 mm D (7.35in X 3.41 in x
1.25 in)

Weight (without
holster):

Approx. 330g (12 oz)

Display:

Clear, 5 digit liquid crystal

Warranty:

3 years
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4. wansnaaed
wamsaeutiey Thermocouple uaz RTD

No RTD Calibration (°C) TC Calibration (°C)

75.0 120.0 175.0 75.0 120.0 175.0
75.0 119.5 173.2 74.8 119.9 174.7
74.9 119.5 173.6 74.8 119.9 175.0
74.7 119.6 172.8 74.6 120.0 174.8
74.8 119.2 173.3 74.6 119.8 174.7
74.8 119.0 173.1 74.6 119.5 174.5

g |wWwIN|F-

wamsIna91ass Thermocouple

741 (°C) |Multimeter (mV)| Table (mV)| | 741 (°C) |[Multimeter (mV)| Table (mV)
0.0 -1.064 0.000 160.0 5.483 6.540
10.0 -0.662 0.397 170.0 5.890 6.941
20.0 -0.258 0.798 180.0 6.290 7.340
30.0 -0.150 1.203 190.0 6.690 7.739
40.0 0.562 1.612 200.0 7.090 8.138
50.0 0.975 2.023 210.0 7.488 8.539
60.0 1.389 2.436 220.0 7.890 8.940
70.0 1.804 2.851 230.0 8.284 9.343
80.0 2.219 3.267 240.0 8.693 9.747
90.0 2.635 3.682 250.0 9.091 10.153
100.0 3.034 4.096 260.0 9.497 10.561
110.0 3.448 4.509 270.0 9.904 10.971
120.0 3.861 4.920 280.0 10.314 11.382
130.0 4.269 5.328 290.0 10.728 11.795
140.0 4.676 5.735 300.0 11.142 12.209
150.0 5.081 6.138

a d
5. AAITHNANTINAN

RTD Calibration Analysis
Type B evaluation
Standard uncertainty of 712 Calibrator (u,,)

910 Specification accuracy ves 712 Calibrator fie +0.33 °C
Assuming rectangular distribution,

u, =038
"3
=0.1905 °C
Degrees of freedom: v, =

Resolution of 712 Calibrator (u,.)
Resolution = 0.1
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01

Ues = =
243

=0.0288 "C
Degrees of freedom: v, =0

Resolution of Quick-Cal
Resolution = 0.1

01

u, =——
2./3

=0.0288 "C
Degrees of freedom: v, =

Type A evaluation
Ngmngil 75.0 °C

, _SD _0.11402
" Un B
u, = 0.05099

figainad 120.0 °C
u, =0.1125

Ngungil 175.0 °C
u, =0.13038

Degrees of freedom: v, =4

Thermocouple Calibration Analysis
Type B evaluation
Standard uncertainty of 714 Calibrator (u,,)

10 Specification accuracy ves 714 Calibrator i +0.3 °C
Assuming rectangular distribution,

oy =02
"B
=0.173°C
Degrees of freedom: v, =

Standard uncertainty of Thermocouple (u,)

910 Specification standard of Thermocouple Ain +2.2 °C
Assuming rectangular distribution,
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22

NE

=1.270°C
Degrees of freedom: v, =

Uy

Resolution of 714 Calibrator
Resolution = 0.1

01

Ues = =
243

=0.0288 "C
Degrees of freedom: v, =0

Resolution of Quick-Cal
Resolution = 0.1

01

u, =——
2./3
~0.0288 °C

Degrees of freedom: v, =

Type A evaluation
Ngamngi 75.0 °C

, _SD _0.10954
" Un B
u, =0.04899

figainighl 120.0 °C
u, = 0.08602

Ngmmgi 175.0 °C
u, =0.08124

Degrees of freedom: v, =4

Combined standard uncertainty evaluation

u, = \/(ui +UZ +uZ+ui +u?)
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Ngmngil 75.0 °C

u, = \/(0.048992 +0.173% +1.270% +0.0288° ++0.0288%)

u, =1.283

figainigh 120.0 °C

u, = \/(0.086022 +0.173% +1.270° +0.0288° ++0.0288%))

u, =1.285

figaingil 175.0 °C

u, = \/(0.081242 +0.173% +1.270° + 0.0288% + 0.0288%)

u, =1.285
Effective degrees of freedom
(u,)*
T Ut ) Ue)' (U
A + m + t + res + r
UA Um Ut Ures Ur
o 1.285*
' 1.282* 0.173* 1.270* 0.0288* 0.0288°
+ + + +
4 o0 0 0 0
Veff R 0

Expanded uncertainty )
175.0,120.0,175.0 °C v, ~oo saviuli Coverage factor (k) i1y 2 @

FEAUAMUFBIY 95%

U =ku,

U =2x1.283
figainigh 75.0°C U =2.6°C
| U =2x1.285
Ngmmgi 1200°C U =26°C

U =2x1.285

flgangd 175.0°C U =26°C
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a d v 1 o
UNTILHIMIIAMID1a89 Thermocouple

Temperature Calibration

741 (°C) | Multimeter (mV)| Table (mV)| Bias || 741 (°C) | Multimeter (mV)| Table (mV)| Bias
0.0 -1.064 0.000 1.064 160.0 5.483 6.540 1.057
10.0 -0.662 0.397 1.059 170.0 5.890 6.941 1.051
20.0 -0.258 0.798 1.056 180.0 6.290 7.340 1.050
30.0 -0.150 1.203 1.353 190.0 6.690 7.739 1.049
40.0 0.562 1.612 1.050 200.0 7.090 8.138 1.048
50.0 0.975 2.023 1.048 210.0 7.488 8.539 1.051
60.0 1.389 2.436 1.047 220.0 7.890 8.940 1.050
70.0 1.804 2.851 1.047 230.0 8.284 9.343 1.059
80.0 2.219 3.267 1.048 240.0 8.693 9.747 1.054
90.0 2.635 3.682 1.047 250.0 9.091 10.153 1.062
100.0 3.034 4.096 1.062 260.0 9.497 10.561 1.064
110.0 3.448 4.509 1.061 270.0 9.904 10.971 1.067
120.0 3.861 4,920 1.059 280.0 10.314 11.382 1.068
130.0 4.269 5.328 1.059 290.0 10.728 11.795 1.067
140.0 4.676 5.735 1.059 300.0 11.142 12.209 1.067
150.0 5.081 6.138 1.057 Mean Bias| 1.101

R Temp

300.0 -
250.0 -
200.0 -
150.0 -
100.0 -
50.0 -

-2 0 2 4 B a 10 12 14

mv

---- Data from Experiment
---- Data from Table
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6.a3Uwanmsnaana
Thermocouple Calibration

Temp. Measurement No TC Calibration (°C)

75.0 120.0 175.0

74.8 119.9 174.7

74.8 119.9 175.0

74.6 120.0 174.8

AlWIN|F-

74.6 119.8 174.7

S) 74.6 119.5 174.5

Mean 74.68 119.82 | 174.74

SD 0.109545] 0.192354] 0.181659

Uncertainty Budget Table

Uncertainty] ~ Standard Uncertainty (°C)
Type |[Source of uncertainty Symbol| Value 75.0 120.0 175.0

A Repeability Un 0.04899 | 0.086023 | 0.08124

B 714 Calibrator Um 0.3 0.1730 | 0.1730 | 0.1730

B 714 Resolution U res 0.1 0.0288 | 0.0288 | 0.0288

B Thermocouple Uy 2.2 1.2700 | 1.2700 | 1.2700

B Resolution of Quick-Cal u, 0.1 0.0288 | 0.0288 | 0.0288
Combined U 1.3 1.3 1.3
Expanded U 2.6 2.6 2.6

'
I=)

nndeyamsdouiougmuugll  Thermocouple @ 75.0,120.0,175.0 °C  lasn
uncertainty %ﬂﬁWNﬂﬂ‘ﬁﬁﬁﬁﬁaULﬁﬂULﬁTﬁu Fafawmhiy  +2.6 °C finnungesiu 95%
coverage factor k tmifu 2
msuaaswamsIaiu °F

ansautlasviie lagauns

C_F-®
, 100 180
A9
E_ Cx180 432
100

3 9 o o 1 . 1 09/' 9/:&‘ A 1
NITIFTINTUAAUUADININITATUIUNIA Uncertalnty GlﬁiJV]\iﬁilﬂﬂWﬂﬁlﬁNﬂuul‘UﬁﬁﬂﬂT

Uncertainty Value fistvuauiiu °F dograsy
Type B
Resolution of 712 Calibrator = 0.1 °F

Standard uncertainty u,=—=°F Wudu

ATsn ga1s3sw 48430402



INC684 Metrology Laboratory

RTD Calibration

Temperature Calibration

Uncertainty Budget Table

No RTD Calibration (°C)
75.0 120.0 175.0
1 75.0 119.5 173.2
2 74.9 119.5 173.6
3 4.7 119.6 172.8
4 74.8 119.2 173.3
5 74.8 119.0 173.1
Mean 74.84 119.36 173.2
SD 0.11402 | 0.25100 | 0.29155

Uncertainty

Standard Uncertainty (°C)

Type [Source of uncertainty |Symbol| Value 75.0 120.0 175.0
A Repeability Un 0.05099 | 0.11225| 0.13038
B 712 Calibrator Um 0.33 0.1905 | 0.1905 | 0.1905
B 712 Resolution U res 0.1 0.0288 | 0.0288 | 0.0288
B Resolution of Quick-Cal| u, 0.1 0.0288 | 0.0288 | 0.0288

Combined U, 0.20 0.22 0.23
Expanded U 0.40 0.45 0.47

nndeyamsaoufisuguvgil RTD fi 75.0,120.0,175.0 °C ‘lda1 uncertainty 14

] 9 ] ] v
awgaihmsdouisuanniuasil +0.40 °C,+0.45 °C,+0.47 °C awdau Nanuieiu

95% coverage factor k 11 2

a d
7. 115UMINAAY

dy:,‘ ~ =
MINAae I UNeIN AN

A = [ a 9
iefnuINsIngamgilagly

RTD

Hag

k4 1 H
Thermocouple uazdtsiwnuma  auivanmadeunasaIuniesionlgneluiesasu

[ v { J 4 [
don lidu ey 1SO 17025 ewaamaiiesildlumsaeuiisunazginssimiosiion

aae) azilu It dmuanidumnasgiu

1PNA1591909

Singapore Institute of Standards and Industrial Research “Guidelines on the Evaluation
and Expression of the Measurement Uncertainty”
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