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2.1. Hydraulic Dead Weight Tester
Range 1-15 bar
Accuracy 0.1% of Reading
2.2. Bourdon Gauge
Range 0-10 bar
Accuracy 1% of Full Scale
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3. Uncertainty of Pressure Measurement
gy I1ISO TAG : 4 1993 “ Expression of Uncertainty in Measurement ”
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Standard nlFundunaainaunis

U =ku,
e U = Expanded Uncertainty (Total Uncertainty)
k = Coverage Factor (95% Confidence Level)
u, = Combined Standard Uncertainty
u, =+uZ+ul
u, = Type A Uncertainty
u, = Type B Uncertainty

3.1 Type A Uncertainty
3.1.1 Repeatability of Dead Weight Tester
3.1.2 Repeatability of Pressure Gauge
3.2 Type B Uncertainty
3.2.1 Uncertainty of Dead Weight Tester
3.2.2 Long term Stability Drift Of Dead Weight Tester
3.2.3 Readability or Resolution of Pressure Gauge
3.2.4 Uncertainty of Fluid Head
3.2.5 Uncertainty of Local Gravity
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INC684 Metrology Laboratory Pressure Calibration

3.2.6 Etc. (ex. Uncertainty of Air Buoyancy, Temperature effect etc.)

Correction for Generated Pressure
Fluid Head Correction

#1131 Hydraulic Dead Weight Tester model HL-15B AMETEK i
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Mid Stroke nufyane Pressure Gauge
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Local Gravity
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Pressure Calibration
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Pressure Calibration

Oreder No: 1 Received Date: 18/09/2005 |[Calibration Date: 18/09/2005

UUT Description Standard Description Calibration Reference:

Manufacture: AMETEK Model: S/N: Enviroment Begin | End

Model: HL-15B Piston Unit Model: Temperature (°C) 20 20

Serial No: HL-5611 S/N: Relative Humid. (%) 50 50

Range: 0-10 bar Weight Set Model: Atmos. Presure (bar) 1.013 | 1.013

Accuracy: 1% of Full scale |S/N: Air Density (kg/m3) 1.2 1.2

Generate Pressure Gauge Reading (bar)
Presure Rising Falling Weight List No.

(bar) 1 2 3 1 2 3
0.00 0.04 0.00 0.00 0.00 0.00 0.00 -
2.00 2.04 2.04 2.04 2.04 2.04 2.04 1,7
4.00 4.04 4.04 4.04 4.04 4.04 4.04 1,756
6.00 6.00 6.00 6.00 6.00 6.00 6.00 1,3
8.00 8.00 8.00 8.00 8.00 8.00 8.00 1,5,6,3
10.00 10.00 10.00 10.00 10.00 10.00 10.00 1,5,6,7,4,3
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Type B Uncertainty
Uncertainty of Hydraulic Dead Weight Tester

Accuracy 0.1% of reading
110 bar Ug

_ 0.1x10

100

=0.01bar
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Standard uncertainty

001 _ 0.00577

NE

Readability of Bourdon Gauge
Accuracy 1% of full scale

110 =0.1 bar
100
Standard uncertainty
u, = % = 0.0577 bar

Fluid Head Correction

Pressure Calibration

d1mi5u Hydraulic Dead Weight Tester model HL-15B AMETEK i

2 1 ]
A1 0.031 psi ABTIANNGY FIIAINTTezUANA 1909 PISTON iiieassedluszau

Mid Stroke fiufigade Pressure Gauge

0.031 psi = 0.00213737 bar

Standard Uncertainty of Fluid Head

~0.00213737

u
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Degrees of freedom: v, =0

Local Gravity

THAILAND ABSOLUTE GRAVITY MEASUREMENT PROJECT

=0.001234 bar
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P =Px—9 _
’ 9.80665

_ 5, 978297
’ 9.80665
P, = 0.99758P

Combined standard uncertainty evaluation

u, :\/(uf\ +Ul +uZ+u?)
Effective degrees of freedom
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Expanded uncertainty
Coverage factor (k) 110U 2 Nszauau¥eiu 95%

U =ku,
U=2xu,

7.a3Udwamanaana

Pressure Calibration (bar)

Type B
Range | Mean Reding| SD |[Type A| Py Up Ug Ug U U
0.00 0.01 0.016 | 0.007 [ 0.0067| 0.0577 | 0.000 | 0.001234| 0.058 0.12
2.00 2.04 0.000 | 0.000 [2.0351| 0.0577 | 0.002 | 0.001234| 0.058 0.12
4.00 4.04 0.000 | 0.000 | 4.0302| 0.0577 | 0.004 | 0.001234 | 0.058 0.12
6.00 6.00 0.000 | 0.000 [5.9855| 0.0577 | 0.006 | 0.001234| 0.058 0.12
8.00 8.00 0.000 | 0.000 | 7.9806| 0.0577 | 0.008 | 0.001234 | 0.058 0.12
10.00 10.00 0.000 | 0.000 |9.9758| 0.0577 | 0.010 | 0.001234 | 0.059 0.12
nndoyadsduannsoaslranmsaeuiiouasil
Pressure (bar) 0.00 2.00 4.00 6.00 8.00 10.00
P, (bar) 0.0067 | 2.0351 | 4.0302 | 5.9855 | 7.9806 | 9.9758
U +/- (bar) 0.12 0.12 0.12 0.12 0.12 0.12

AU 95 % coverage factor k=2
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Singapore Institute of Standards and Industrial Research “Guidelines on the Evaluation
and Expression of the Measurement Uncertainty”
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