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Configuration

instrument number --

The transmitter's configuration and settings were read from the transmitter's memory.
The calibration is valid only with configuration and settings given in table 1.

Table 1. Configuration and settings

Software PTU300/4.02
Serial number C2610002 Fixed P comp. OFF
Batch number C2430026 P1 offset 0
Module 1 ACUT-1 P1 multi adi. ON
Module 2 BARO-1 P1 linear adj. ON
P1 serial num. C1720013 P1 poly adj. OFF
Ch3 serial num. C2310011 F1 meas per sec 1s
EXT factor 0,03 P1 average Os
Filter ON Mtim 512
Pressure 1013.25 hPa Ta ON
P comp. ON

PRESSURE CALIBRATION

Description

Reference

Uncertainty

The pressure calibration was done in the Measurement Standards Laboratory (M3L)
of Vaisala Oyj on May 23, 2008 by Ville Vuorio.

Before measurements the transmitter was allowed to stabilize to the conditions of the
laboratery for at least 2 hours with + 15,0 VDC # 0,3 VDC power supply switched on.
Before the calibration the Multi Point Correction (MPC) and Linear Correction {LC) -values
for the transmitter were read from the transmitter's memory.

The pressure readings of the transmitter were compared to the values of the reference
pressure transmitter in the range from 500 to 1100 hPa absolute pressure.

Pressure readings of the transmitter were read with the MPC -corrections ON and

the LC -corrections OFF. The pressure reading P was then calculated using the old LC
-corrections. New LC -corrections were calculated using the least squares method,
input into the memeory of the transmiiter and the final results were calculated using
these new corrections.

The pressure calibration is valid only with the LC corrections switched ON,

Pressure values were read via serial port with resoclution of 0,01 hPa.

The used pressure transmitting medium was air and/or nitrogen,

DHI PPC3 Prassure Gontroller/Calibrator, serial number 722, tfraceable to the National
institute of Standards and Technology (NIST. USA) via MSL and Cenire for Metrology and
Accreditation (MIKES).

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor k = 2, which for a normal distribution
corresponds to a coverage probability of approximately 95 %. The standard uncerfainty of
measurement has been determined in accordance with EA Publication EA-4/02,

- The uncertainty is calculated from the uncertainties caused from the reference
equipment, calibration process and unit under calibration (UUC) including resolution,
stability {short term}, linearity, repeatability, hysteresis and rounding of the final resuits.

- The measurement results and uncertainty may be interpolated between measurement
points.

The measurement uncertainty represents the situation at the time and conditions of

calibration. When using the UUC at different conditions and at different time the effect of

the conditions and stability of the UUC shall be evaluated separately.
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The MPC and LC -corrections were read from the transmitter's memory.

Table 2. Multi Point Correction -values

MPC -corrections, P1
Reading Correction
[ hPa] [ hPz ]
499,61 -0,10
599,05 - 0,07
698,53 - 0,06
800,93 - 0,06
900,39 -0,05
898,85 - 0,03
1061,29 -0,03
1099,32 - 0,03

Tabie 3. Old Linear Correction -values

Page 3 (11)

Reading L.C -corrections, P
0 0,000 [hPa]
o 0,000 [hPa]
Table 4. New Linear Correction -values
Reading L.C -corrections, P1
500 - 0,059 [hPa]
1100 - 0,001 [hPa]
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Measurement results The reference and the reading values presented in table 5 are averages of ten independent

observations.

Table 5. Measurement results, pressure

With old coefficients With new coefficients
Reference Reading P Correction Reading P Correction
[hPa] [hPa] [hPa] [hPa] [hPa]
1100,07 1100,08 - 0,01 1100,08 -0,01
1050,16 1650,15 + 0,01 1050,14 + 0,02
1000,03 1000,04 -0,01 1000,03 0,00
950,05 850,07 -0,02 950,05 0,00
850,08 850,11 -0,03 850,08 0,00
750,08 750,11 -0,03 750,08 0,60
650,05 650,09 - 0,04 650,05 0,00
550,11 550,16 -0,05 550,11 0,00
500,06 500,12 - 0,06 500,06 0,00
499,89 500,06 -0,07 500,00 - 0,01
550,03 550,08 - 0,05 550,03 0,00
650,03 650,07 -0,04 650,02 + 0,01
750,01 750,04 -0,03 750,01 0,00
850,00 850,03 -0,03 850,00 0,60
950,01 550,02 - 0,01 950,01 0,00
000,01 1000,02 - 0,01 1000,01 0,00
1048,83 1049,83 0,00 104992 + 0,01
1100,00 1100,01 -0,01 1100,01 -0,01

The correction shall he added algebraically to the reading.

[hPa] 0,00 ——g
-0,02 - --

-D,04 & --

-0,08 f** e

- 0,08 +----

~0,10 +--- - e

450 500 550 600 65C 700 750 800 850 900 950 1000 1050 1100 1150

Reading { hPa ]

‘*-Efl‘--corrections with old coefficients —@— Corrections with new coefficients |

Figure 1. Measurement results
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Final results The reading value is an average of the readings of the pressure transducer installed in
the transmitter.

Table 6. Final results, pressure

With old coefficients With new coefficients
Reference Reading P Correction Reading P Correction Uncertainty
[ hPa] [hPa] [hPa] [hPal [ hPa] [hPa]
1100,03 1100,04 - 3,01 1100,04 - 0,01 +0,08
1050,04 1050,03 + 0,01 1050,03 + 0,01 + 0,09
1000,02 1000,03 - 0,01 1000,02 0,00 + 0,08
950,03 950,05 -0,02 950,03 0,00 +0,08
850,04 850,07 -0,03 850,04 0,00 +0,08
750,05 750,68 - 0,03 750,05 0,00 + 0,08
650,04 850,08 - 0,04 650,04 4,00 + 0,08
550,07 550,12 -0,05 550,07 0,00 + 0,08
500,02 500,08 - 0,06 500,03 - 0,01 % 0,08

The correction shall be added algebraically to the reading.

[hPa] 00
- 0,02 - - A
-0,06 - i B - - - -
-G,OS—————!---—---—-------———————------—-—-—-———————-———-— ________ e I
o o S ) Lo Lot L___L___

450 500 550 600 650 700 730 8§00 850 900G 950 1000 1050 1100 1150

Reading [ hPa ]

éCorrections with old coefficients —@— Correclions with new coefficients

Figure 2. Final results

Conditions Pressure 1022,4 hPa + 0,3 hPa
Temperature +237°C+03°C
Humidity 386 %RH + 3 %RH
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TEMPERATURE CALIBRATION

Description

References

Uncertainiy

The temperature calibration was done in the Measurement Standards Laboratory (MSL)
of Vaisala Oyj on May 22, 2008 by Antii Leivonen.

Before measurements the transmitter was allowed to stabilize to the conditions of the
laboratory for at least 2 hours with + 15,0 VRC % 0,3 VDC power supply switched on.
The temperature readings of the transmitter were compared to the values of the reference
thermometer at 23,0 °C in a stirred liquid calibration bath.

The probes were protected with a plastic cover before immersing to the bath liquid.
Temperature values were read via serial port with resolution of 0,01 °C.

New correction coefficients were calculated and input into the transmitters memory.
Temperature values are given according to the International Temperature Scale of 1990,
ITS-90.

Hart 1590 Thermometer, serial number 83009, fraceable to the National institute of
Standards and Technology (NIST, USA) via Fluke Primary Standards Laboratory (USA)
and MSL.

Rosemount 182F Pt-100 Temperature Sensor, serial number 2308, traceable to National
institute of Standards and Technology (NIST, USA) via MSL.

The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement multiplied by the coverage factor k = 2, which for a normal distribution
corresponds to a coverage probability of approximately 95 %. The standard uncertainty of
measurement has been determined in accordance with EA Publication EA-4/02.

- The uncertainty is calculated from the uncertainties caused from the reference
equipment, calibration process and unit under calibration (UUC) including resolution,
stability {short term}, repeatability, self heating and rounding of the final results.

The meacsurement results and uncertainty are representing the measurement point nnly
The measurement uncertainty represents the situation at the time and conditions of
calibration. When using the UUC at different conditions and at different time the effect of
the conditions and stability of the UUC shall be evaluated separately

>
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New offset- and gain coefficients were calculated from the measurement results. The
coefficients are presented in table 7. The final results were calculated using equations

1 and 2.

T=Toffset + T gain- T', where
T = Reading without offset- and gain corrections [ °C }

Ta = Ta offset + Ta gain - Ta', where
Ta' = Reading without offset- and gain corrections [ °C ]

New coefficients were input into the transmitter's memeaory.

Table 7. Coefficienis

(1

Old coefficients

New coefficients

T offset
T gain
Ta offset
Ta gain

{,000000000000
1,0000000000C0
(,000000000000
1,0000000000060

0,014418999100
1,000000000000
0,010010000500
1,000000000000

[°C1

[°c]

The reference and the reading values are averages of ten independent observations. The
standard deviations are included in the calculated uncerfainties.

Table 8. Final temperature resulis, T

With old coefficients With new coefficients
Reference Reading T Correction Reading T Carrection Uncertainty
["C] [°C] ["C] [°C] [°C] [*C]
+ 22,99 + 22 98 + 0,01 + 22,99 0,00 +0,02
The correction must be added algebraically to the reading.
Table 8. Final temperature resulis, Ta
With old coefficients With new coefficients
Reference Reading Ta Correction Reading Ta Correction Uncertainty
[°C] [°C] [°C] [°C] [°C] [°C]
+ 22,99 + 22,98 +0,01 + 22,99 0,00 + 0,02
Temperature +23,8°Cx£0,3°C
Humidity 39 %RH x£ 3 %RH

T
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HUMIDITY CALIBRATION

Description The humidity calibration was done in the Measurement Standards Laboratory (MSL)
of Vaisala Qyj on May 23, 2008 by Antii Leivonen.
Before measurements the transmitter was allowed to stabilize {o the conditions of the
laboratory for at least 12 hours with + 15,0 VDC £ 0,3 VDC power supply switched on.
The humidity readings of the transmitter were compared to the reference humidity
values at room temperature in Salt Solution Generator in the range from 0 to 97 %RH,
The humidity readings were read via serial port with resalution of 0,01 %RH.
Coefficients RHL_C, RHI_1, RHI_2, RHI_3 and RHI_4 were calculated from the observed
humidity values and input to the transmitter's memory.
Measuremenis were made in Salt Solution Generator, where the temperature was
+ 23,08 °C £ 0,03 °C. The 0,1 %RH value was measured in dry nitrogen flow which
temperature was + 22,77 °C £ 0,13 °C.

References Salt Solution Generator UG 8195, traceability is based on the physical phenomenon in
which the equilibrium relative humidity values associated with certain saturated salt
solutions are known.

The operation principle and values of the Salt Solution Generator are based on Lewis

Greenspan's research /1/ and on the international standard ASTM E 104 - 85 /2/.

Uncertainty The reported expanded uncertainty of measurement is stated as the standard uncertainty
of measurement muitiplied by the coverage factor k = 2, which for a normal distribution
corresponds to a coverage probability of approximately 95 %. The standard uncertainty of
measurement has been determined in accordance with EA Publication EA-4/02.

- The uncertainty is calculated from the uncertainties caused from the reference
equipment, calibration process and unit under calibration {(UUC) including resolution,
stability (short term), linearity, repeatability, hysteresis and rounding of the final results.

- The measurement results and uncertainty may be interpolated between measurement
poinis.

The measurement uncertainty represents the situation at the time and conditions of

calibration. When using the UUC at differant conditions and at different time the effect of

the conditions and stability of the UUC shall be evaluated separately.

™
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The calibration was made using the coefficients presented in table 10.

using the least squares method and input into the transmitter's memory.

Complete description of calculations performed is available in the Measurement
Standards Laboratory.

During the measurement only temperature T was recorded and the Ta value was
calculated using temperature measurement results. With this method the exact humidity
readings were calculated with old and new coefficients using equation 3.

RHgur = RH - Pys/ Py, wWhere (3)
RH = Humidity reading with offset- and gain corrections [ %RH ]
7’5[ 7‘+7;.F37 3] (4)
P, =6107810 :
Ta
7,5{———J (5)
P, =61078 10 \T#2%73

Table 10. Coefficients, humidity

Coefficient Old coefficients New coefficients
RHL O 0,000000000E+Q0 + 1,130000000E-01 [%RH]
RHE_1 0,000000000E+00 - 3,258119140E-02
RHI 2 0,000000000E+00 + 8,639499660E-04 [ %RH-1]
RHi_3 0,000000000E+00 - 5,059098510E-06 [ %RH-2]
RHi_4 0,000000000E+0C 0,000000000E+00 [ %RH-31
RH offset 0,000000000E+0C 0,000000000E+00 [ %RH ]
RH gain 1,000000000E+00 1,00G000000E+00

=
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Measurement results

Instrument number --

The measurements were made for ascending and descending humidity values. The
probe was allowed to stabilize to each humidity for 10 minutes before the reference
values were recorded and the humidity and temperature values were recorded ten times.
The humidity values were then calculated using the equation 3 and coefficients given

in table 10. The calculated humidity values in table 11 are averages of these values.

Table 11. Measurement resuits, humidity

With old coefficients With new coefficients
Reference Reading RHout Correction Reading RHout Correction

[%RH ] [ %RH] [%RH ] [ %RH ] [ %RHM ]
0,10 0,04 + 0,08 0.15 -0,05
11,30 11,30 - 0,00 11,16 +0,14
32,90 32,82 + 0,08 32,63 + 0,27
53,47 52,92 + 0,565 52,99 +0,48
76,36 74,61 + 0,75 75,02 + 0,34
84,63 83,88 +0,75 84,38 +0,25
87,41 96,78 + 0,83 97,27 + 0,14
97,41 97,00 + 0,41 97,49 -0,08
84,63 84,47 +0,186 84 97 -0.34
75,36 75,34 + 0,02 75,75 - 0,39
53,47 53,68 -0,21 53,76 - 0,29
32,80 33,50 -0,80 33,31 -0,41
11,30 11.58 -0,28 11,43 -0,13
0,10 -0,08 + 0,18 0,04 + 0,06

The correction shall be added algebraically to the reading.

Reading [ %RH ]

lCorrections with old coefficients —@—— Corrections with new coefficients

Figure 3. Measurement results
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The final humidity calibration results are averages of measured values.

Table 12. Final results, humidity

With old coefficients With new coefficients
Reference |Reading RHout; Correction | Reading RHout} Correction Uncertainty

[ %RH ] {%RH] [ %RH] [ %RH ] [%RH ] [ %RH 1
0,1 8.0 +0,1 0,1 0,0 +0,8
11,3 11,4 -0,1 11,3 0,0 +£1,0
32,9 33,2 -0,3 33,0 -01 + 0,8
53,5 53,3 + 0,2 53,4 + 0,1 +0,9
754 75,0 + 0,4 75,4 0,0 +0,8
84,6 84,1 +0,56 84,6 0,0 1,3
g7.4 06,9 +0,5 97,4 0,0 1.6

The correction shall be added algebraically to the reading.

-;.3'0 B i e Bttt e it Sl Bl Sl St
U5+ J PR | P ) R
AT T (S N

[%RH] 0,0 B,
_1‘g,,,,,,,,,,,,,,,,,,,,,,.?,,,,,,,,,,,,,,,,,,,,, SR | [ [

R R EEEEEE EEEETE U B UES [SRUS A E A

- 3]0 _‘_ | O R Vo ,:
0 10 20 30 40 50 80 70 80 g0 100
Reading [ %RH ]

|C0rrections with ¢ld ceefficients —&— Corrections with new coefficients

Figure 4. Final resulits

Pressure +1022,3°C +0,3 hPa
Temperature +243°C+0,3°C
Humidity 36 %RH + 3 %RH

1. Humidity Fixed Points of Binary Saturated Aqueocus Solutions. Lewis Greenspan.
Journal of Research. Vol. 81A, No. 1, January - February 1977

2. ASTM E 104-85. Standard practice for maintaining constant relative humidity by
means of aqueous solutions. ASTM. American Saciety for Testing and Materials. 1985

P
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Print this order form P.0O. Box 26, FIN-00427 Helsinki, Finland
Fill gut the required information Tel. +358 9 894 91
Pack instrument carefully Fax. +358 9 8949 2485
include filled form irto the nackage Email: Industriaisales@vaisala.com
Send tc Vaisala www.vaisaia.com

Calibration Services for PTU200 and PTU300
Series Transmitters

Please fill in the model {s), setial numk}er{s) and ercﬁer code we%h the seEecﬁed options:

Model {transmitter): Co o Seralner T e

Model {probe; if any): © . .Serial no: . S Code. oK A ] o ATALA] USD
Calibration ¢lass ISONEC 1?025 Accred:ted Calbration A 230,-
1SO 10012 Compiiant calibration 8 0,-
Pressure calibration No calibration A 0,
NOTE 1 50, 75, 150, 300, 500, 700, 2C0, 1000 arnd 1100 hPa B 188,-
500, 550, 650, 750, 850, 950, 1000, 1050 and 1100 hPa c 188,-
Calibration temperature +23 °C (room temperature} A 0,-
Temperature calibration No calibration/one-point calibration at +23 °C A 0,-
NOTE 1 0, +20 and +40 °C B 213,
+17,8, +20, +22,5, +25 and +27,5 °C C 271,
-20, 0, +20, +40 ang +60 °C D 271,
NOTE 2 -35, -20, 0, +20, +40 and +60 *C E 300,-
40, »20, 0, +20, 40 and +60 G F 300,
0, +10, +28, +30, +40, +50 and +50 <C G 329,
Free point 1: Free point 2: Free point 3: H 253 -
Humidity catibration N ealibration A 0,
NOTE 3 0.1, 11, 33, 53, and 75 %RH B 194,-
0.1, 11,33, 53, 75, 85 and 97 %RH C 218,-
Adjustment No adjustment A 0,-
Adjusted for optimum performance B g,
Calibration methods Measurement via serial interface A g,-
Measurement via serial inferface and analog outputs (PTU3CO0 series only) B 100.-
Fesulls reporied, pressure hPa A 0,
Results reported, iemperature and humidity %RH and °C A 0,~
Language of the Certificate English A Q,-

NOTE 1: Selected calibration range shall not exceed the measurement range of the transmitter.

MOTE 2: Maximum temperature range of HMP45D probe is from -40 to +60 °C and from -35 to +60 °C for HMP45A/P probe.
Please note that the temperature calibration for the PTU301 transmitter is made at climate chamber with electronics at
measurement temperature, all other iransmitters are calibrated with electronics at room temperature.

NOTE 3: Please nate that the humidity calibration is performed uging saturated salt solutions at room temperature.

Please note that one-point temperature calibration at +23 °C temperature is included into the humidity calibration.
Please note that the humidity measurement range in PTU200 does not cover measurement at 6.1 %RH humidity value.

Pieass fill in the end customer iﬁfarmatmn for Cemficate.
End customer )

Order received and approved

,@ %& Vaisala Oyj For other Vaisala
% ; P.O.Box 26 locations visit us at:
FIN-00421 Helsinki www.vaisala.com
Finland

Tel, (+358 §) 594 91
Fax. {+358 9) 8949 2227

Ref. DOC214959-B © 2007 Vaisala. Ali specifications are subject to change without notice



