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Calibration and Measurement Capabilities

Measured quantity/
Instrument or gauge

Measurement range

Expanded measurement
uncertainty (*)

Remarks

Calibration
procedure/method

Activity performed in
following activity centres

By measurement with a

O mm to 25 mm 2,8 um .
reference micrometer
In house method Site Deerlijk
Dimensional Length METO11 (in house & on site)
0 mm to 300 mm 0,026 mm By measurement with a
reference digital caliper
0,1 mm to 0,75 mm 0,10 um By comparison with
f block
1 mm o 200 mm 12 % 10% x| reference gauge bloc
Length Measuring 025mtolm 0.9 mm In house method Site Deerlijk
METO006 inh & it
Instruments Imto5Sm 1,2 mm By comparison with (in house & on site)
reference laser distance
S5mtol5m 1,7 mm meter
15mto24 m 2,2 mm

(*) the smallest uncertainty of measurement the laboratory can provide to its customers, expressed as the expanded uncertainty having a coverage probability of

approximately 95%.
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Calibration and Measurement Capabilities

Measured quantity/ Expanded measurement Calibration Activity performed in
Measurement range . N Remarks . . L
Instrument or gauge uncertainty (*) procedure/method following activity centres
0 kPa to 50 kPa 0,019 kPa

50 kPa to 138 kPa 0,057 kPa

Pressure Measuring
Instruments

By comparison with In house method Site Deerlijk

138kPato 1,38 MPa (0,85 kPa reference manometer |METO008 (in house & on site)

1,38 MPato 3,1 MPa (4,4 kPa

3,1 MPa to 20 MPa 28 kPa

(*) the smallest uncertainty of measurement the laboratory can provide to its customers, expressed as the expanded uncertainty having a coverage probability of
approximately 95%.
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Calibration and Measurement Capabilities

Measured quantity/
Instrument or gauge

Measurement range

Expanded measurement
uncertainty (*)

Remarks

Calibration
procedure/method

Activity performed in
following activity centres

DC/LF ELECTRICITYE

Resistance indicators

0,1Qto11Q 0,003 Q
By comparison with In house method Site Sint-Niklaas
11Qto 111 Q 0,008 Q reference Resistor .
CP-ELS-009 (in house)
decade bench
111Qto 411 Q 0,025 Q
25Q 0,00021 Q
By comparison with In house method Site Sint-Niklaas
reference resistors CP-ELS-009 (in house)
100 Q 0,00060 Q

approximately 95%.

(*) the smallest uncertainty of measurement the laboratory can provide to its customers, expressed as the expanded uncertainty having a coverage probability of

Bijlage/Annexe/Annex/Beilage

BELAC 327-CAL

V.21-4/14



Calibration and Measurement Capabilities

Measured quantity/ Measurement range Expanded measurement Remarks Calibration Activity performed in
Instrument or gauge & uncertainty (*) procedure/method following activity centres
TEMPERATURE
o o Measurement in Triple point of [In house method
0,01°C 0,005°C water CP-ELS-013
-80°Cto-40°C 0,013 °C
-40°Cto 0°C 0,014 °C
0°Cto 25°C 0,015°C
25 °Cto 40°C 0,018 °C By comparison with reference Site Sint-Niklaas
Resistance thermometers  |40°C to 100 °C 0,02 °C thermometers in liquid baths (in house)
100 °C to 150 °C 0’02 °C In house method
CP-ELS-004
150 °Cto 200 °C 0,027°C
200 °Cto 300 °C 0,032 °C
300 °Cto 400 °C 0,064 °C . .
By comparison with reference
. . . thermometers in dry block
400 °Cto 660 °C 0,23 °C calibrator
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Temperature measuring
chain with the exclusion of
optical system

Measurement in Triple point of

In house method

Site Sint-Niklaas

0.01°C 0,003 °C water CP-ELS-013 (in house)

By comparison with resistance
-196 °C 0,3°C standards in liquid nitrogen at

atmospheric pressure
-80 °Cto -40 °C 0,007 °C
-40°Cto 0°C 0,006 °C
0°Cto 25°C 0,008 °C
25 °C to 40°C 0,011 °C By comparison with reference
40°C to 100 °C 0,009 °C thermometers in liquid baths  |In house method Site Sint-Niklaas
100 °C to 150 °C 0,007 °oC CP-ELS-007 (|n hOUSG)
150°Cto 200°C |0,013°C
200°Cto 300°C [0,013°C
300°Cto 400°C [0,053°C

By comparison with reference
400 °Cto 660 °C 0,29 °C thermometers in dry block

oven

660 °Cto 1100°C [2,5°C
-40 °C to 180 °C 012 °C By comparison with standard [In house method Site Sint-Niklaas

sensor in a climate chamber

CP-ELS-015

(in house)
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-80°Cto0°C 0,027 °C
Liquid-in-glass By comparison with reference In house method Site Sint-Niklaas
0°Cto 150 °C 0,01 °C S CP-ELS-006 .
thermometers thermometers in liquid baths (in house)
150°Cto 300°C |0,02°C
-25°Cto 0°C 0,04 °C ' .
0°C to 40 °C 0.03 °C By comparlson‘W|.th r.eference o .
thermometers in liquid baths nh thod Site Sint-Niklaas
Resistance thermometers 40 °Cto 200 °C 0,07°C n house metho (on site)
- - CP-ELS-004
200 °C to 400 °C 0,22 °C By comparison with reference
thermometers in dry block
400°Cto 660°C 0,27 °C oven
-25°Cto 0°C 0,04 °C
R R R By comparison with reference
Temperature measurement 0°Cto 40°C 0,02°¢ thermometers in liquid baths In house method Site Sint-Niklaas
chains with exclusion of 40 °Cto 200 °C 0,06 °C (on site)
. - - CP-ELS-007
optical thermometers 200 °C to 400 °C 0,16 °C By comparison with reference
thermometers in dry block
400°Cto 660°C 0,26 °C oven
. "25°Cto0°C 0,04°C Total or pa.rtlal mmersmn In house method Site Sint-Niklaas
Liquid in glass thermometers By comparison with reference .
S CP-ELS-006 (on site)
0 °C to 150 °C 0,07 °C thermometers in liquid baths
0°Cto50°C 0,27 °C
50 °Cto 100 °C 0,70 °C
Temperature controlled 100°Cto250°C  (1,1°C By comparison with reference |In house method Site Deerlijk
chambers & enclosures 250 °C to 400 °C 29°C thermometer METO010 (in house and on site)
400 °C to 600 °C 4,7 °C
600 °C to 800 °C 5,8°C

(*) the smallest uncertainty of measurement the laboratory can provide to its customers, expressed as the expanded uncertainty having a coverage probability of

approximately 95%.
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Calibration and Measurement Capabilities

Measured quantity/
Instrument or gauge

Measurement range

Expanded measurement
uncertainty (*)

Remarks

Calibration
procedure/method

Activity performed in
following activity centres

MASS
1mgto5mg 1,2x 103 xm
- Using standard weights
4
6 mg to 200 mg 1,0x10" xm class F1
200mgto 10 g 0,6 x10° xm in house method Site Sint-Niklaas
-6 on site
Balances with digital 10gt0500¢ 0,6x10"xm Using standard weights CP-ELS-014 ( )
display, excluding 500 g to 8 kg 1,4 x 10* x m class E1 & F1
analog balances 8 ke to 20 kg 12 x 10 x m
m is applied by use of
10gto10kg 83x10°xm E2, F1 and/or M1 In house method Site Deerlijk
ref'erencle' v:;ellaghts - MET002 (in house & on site)
4 m is applied by use o
10kg to 230 ke 1,5x107xm M1 reference weights
lgto2g 8,2x107° xm
2gto5g 84 x10° xm
>gto10g 1,1x 10" xm m is applied by use of In house method
Balances 10 2 to 20 2 class IE)/Ipl reerence BAG MacBen Site Sint-Niklaas
glo-Ve 14x10 xm ioht KHB bijlage 2.02.01 (in house & on site)
20gto 50 g 2,0x10*xm Welghts
50gto 100 g 3,6x10" xm
100 g to 250 kg (incl) 5,9 x 10* x m
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Weights

1g 0,0003 g
2¢g 0,0004 g

5g 0,0005 g

10g 0,0006 g

20g 0,0008 g

50g 00010 ¢ In house method

100 g 0,0016 g Using standard weights [BAG MacBen Site Sint-Niklaas
200 g 0,003 g class F2 KHB bijlage 2.03.01 (in house)

500 g 0,008 g

1 kg 0,016 ¢g

2 kg 0,03 g

5kg 0,08 g

10 kg 0,16 g

20 kg 03g

1gto2000¢g 0,0035 g ) . ..

2000 gto 4200 g 0,037 g g;ll:fczeference :\::?gég method (S|:1t ehoDueseerIg(kon site)
4200 g to 36 kg 0,7g

approximately 95%.

(*) the smallest uncertainty of measurement the laboratory can provide to its customers, expressed as the expanded uncertainty having a coverage probability of
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Calibration and Measurement Capabilities

Force Measuring
Instruments

compression

01 Nto 500N 85x 107 xF NBN EN ISO 7500-1
By use of M1 reference
weights
50N to 500 N 1,0x10°x F
500 N to 1 kN 20x 103 x F In compression.
1 kN to 10 kN 34 x10°% x F Without reversibility
By comparison with
-3
1Ok oS0 28x107=F reference loadcell In house method
METO07
50 kN to 300 kN 55x10° x F
50 Nto 1 kN 11x10°xF In tension
W' h . .I.
1 kN to 10 kN 12x10°xF ithout reversibility
By comparison with
10 kN to 50 kN 1,3x10°xF Y p

reference loadcell

Measured quantity/ Expanded measurement Calibration Activity performed in
Measurement range . N Remarks . ..
Instrument or gauge uncertainty (*) procedure/method following activity centres
FORCE
In tension &

Site Deerlijk
(in house & on site)
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NBN X07-001

0,05 kN to 0,5 kN 28x10°xF (Klasse 1, 2 & 3)
0,5 kN to 10 kN 29x 103 xF i NBN EN IS0 7500-1
In compression (Klasse 0.,5: 1: 2 & 3)
5 kN to 50 kN 27x10°x F Without reversibility |\ s\ EN 12390-4
. . Annex B (klasse 1, 2 &
By comparison with 3)
50 kN to 500 kN 38x 10 xF reference loadcell
Force Measuring In house method Site Sint-Niklaas
Instruments (in house & on site)
200 kN to 3000 kN (2.1 x 10° x F gngng Macben
-3
0.05kNt0 0,5 kN 28> 107~ F In tension NBN EN ISO 7500-1
klasse 0,5; 1; 2 & 3
_3 ’ b ’
0,5 kN to 10 kN 1,0x107"xF Without reversibility
In house method
-3
S KNGO 0,55 x 107 xF By comparison with KHB BAG Macben
3 reference loadcell 2,01,01
50 kN to 500 kN 2,3x10° xF
-3
05 kN to 5 kN 3:2x107xF Without reversibility In house method
Dynamometric rings 5kN to 12 kN 29x10°%xF . . KHB BAG Macben S.Ite Sint-Niklaas
By comparison with 20101 (in house)
3 reference loadcell T
12 kN to 50 kN 2,7 x10° xF

approximately 95%.

(*) the smallest uncertainty of measurement the laboratory can provide to its customers, expressed as the expanded uncertainty having a coverage probability of
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Calibration and Measurement Capabilities

Measured quantity/
Instrument or gauge

Measurement range

Expanded measurement
uncertainty (*)

Remarks

Calibration
procedure/method

Activity performed in
following activity centres

HUMIDITY

Dew point meters,
impedance
hygrometers and
psychrometers

Dewpoint -7°C to 90
°C

0,34 °C

By comparison with
reference standard in a
Dewpoint generator

Relative humidity: from
10 % RH up to 95 %RH

From 0,2 %RH to 2,2
%RH (see sheet
RH_inhouse)

Temperature from 10
°C up to 90 °C by
comparison with
reference standards in
humidity generator

Relative humidity: from
10 % RH up to 95 %RH

From 0,5 %RH to 2,2
%RH (see sheet
RH_onsite)

Ambient temperature
by comparison with
reference standards in
humidity generator

In house method
CP-ELS-015

Site Sint-Niklaas
(in house)

Site Sint Niklaas
(onsite)

approximately 95%.

(*) the smallest uncertainty of measurement the laboratory can provide to its customers, expressed as the expanded uncertainty having a coverage probability of
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DETAILS

Calculated uncertainty of relative humidity as a function of temperature and relative humidity

Relative humidity %RH

TC(°C) 10 20 30 40 50 60 75 80 90 95
10 / / 0,4 0,6 0,7 0,8 1,0 19 2,1 2,2
20 0,6 0,3 04 0,5 0,6 0,7 0,9 1,7 19 2,0
30 0,5 0,3 0,4 0,5 0,6 0,7 0.8 1,6 18 1,9
40 0,2 0,3 04 0,5 0,6 0,6 0,8 1,5 1,6 1,7
50 0,2 0,3 04 04 0,5 0,6 0,7 14 15 1,6
60 0,2 0,3 0,3 04 0,5 0,6 0,7 1,3 14 1,5
70 0,2 0,3 0,3 04 0,5 0,5 0,6 1,2 1,3 14
80 0,2 0,3 0,3 04 04 0,5 0,6 1,1 1,3 13
90 0,2 0,3 0,3 04 04 0,5 0,6 11 1,2 1,2

coverage probability of approximately 95%.

(*) the smallest uncertainty of measurement the laboratory can provide to its customers, expressed as the expanded uncertainty having a
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DETAILS
Calculated uncertainty of relative humidity as a function of temperature and relative humidity

Relative humidity %RH

TC(°C) 10 20 30 40 50 60 75 80 90 95
20 0,6 0,7 0,8 1,0 11 12 15 1,6 1,7 1,8
30 0,5 0,6 0,8 0,9 11 1,2 14 1,5 1,6 1,7

(*) the smallest uncertainty of measurement the laboratory can provide to its customers, expressed as the expanded uncertainty having a
coverage probability of approximately 95%.
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