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Study on dew point and relative humidity conversion and verification of

precision dew point hygrometer
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Abstract: In order to verify the accuracy of the built-in relative-humidity conversion results of the precision dew point hygrometer,
the internationally recognized Sonntag’s saturated water vapor pressure formula and Hardy's wet air enhancement factor formula were
applied to the dew point and relative humidity conversion formula, which was used as a standard conversion method to verify the built-
in relative humidity conversion results of a variety of commonly used precision dew point hygrometers. The results show that the devia-
tion between the displayed value and the calculated value of relative humidity is no more than £0.03 %RH for the instrument with reso-
lution of 0.01 °C, and the relative humidity deviation of individual instruments with resolution of 0.1 “C reaches +0.5 %RH. So it is diffi-
cult for an instrument with resolution of 0.1 “C to meet the requirements of a relative humidity standard. For the instrument without dew
and frost point discrimination function, the results show that the relative humidity obtained by dew point and frost point conversion is
very different, and it is also very different from the actual relative humidity, so it cannot be used for the measurement of relative humid-
ity at negative dew point. The formula also results in the following conclusions: the enhancement factor has little effect on the results of
the dew point and relative humidity conversion under normal temperature and pressure, which is negligible, but has a certain effect at
high temperature and low pressure, which cannot be ignored.
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Tab.1 Influence of enhancement factor
IR/ C # i/ cop & J1/kPa HAXHIEEE (1) HI%RH FXHREE (A1) H'/%RH  AH = (H' - H)/%RH
20.00 -11.18 101.13 10.0007 10.0002 -0.0005
20.00 1.92 101.13 30.0032 30.0073 0.0041
20.00 9.28 101.13 50.0148 50.0214 0.0066
20.00 14.37 101.13 70.0042 70.0104 0.0062
20.00 19.18 101.13 95.0301 95.0316 0.0015
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Tab.2  Verification results at normal temperature

- ~
N HEE - Rl
AR WA, /%RH
(20 'C)H/%RH TEES O WEH 1%RH
) US55 WErC L - H-H, H-H
R WEESC e Srepp R - A
10.0 2007 -11.09, %4 10.04 10.04 0.00 0.04
473-SH2/15-0713
80.0 20.08 16.53 80.01 80.02 -0.01 0.01
10.0 19.99 -11.14,7H4  10.03 10.04 -0.01 0.03
OPT401-GP5-C1/169261/169159/169263
80.0 19.97 16.64 81.10 81.13 -0.03 1.10
10.0 2000 -11.24, %64 9.95 9.95 0.00 -0.05
373LXHX/17-0728
80.0 19.99 16.41 79.85 79.85 0.00 -0.15
10.0 2002 -12.50, 75 8.87 10.01 -1.14 -1.13
4K S8000 Remote/169377/156800/169270
80.0 19.99 16.47 80.16 80.18 0.02 0.16
-12.6, L#&/ R 8.86  -0.16
10.0 199 TI2OKE g g, -13
OPV/138998/136418 ST2/138999 AR %4 1001 -1.31
80.0 20.0 16.5 80.70 80.26 044 07
-11.71, 5% FER 9.54 0.00
10.0 19.99 3;75 h%fg/ 9.54 -0.46
DewMaster/53260/2A5291X/190596 AR %5 1070 1.16
80.0 19.98 16.42 79.97 79.96 0.01 -0.03
-12.66, T FeFEA 873 0.01
10.0 20.05 5:;6 Al g4 -1.26
S—18-8k/S-1M-0/110E09 IR Y 9.87 -1.13
80.0 20.06 16.40 79.45 79.46 -0.01 -0.55
- % R 856 0.00
10.0 20.09 lj;if"jﬁfﬁ/ 8.56 -1.44
PDM843 /2101093 AR RS 971 -1.15
80.0 19.99 16.40 79.80 79.81 0.01 -0.19
%& 3 )\ =T ?_/?‘Lﬂ:_ ;I‘Z\
Tab.3  Verification results at negative temperature
MR (-30 0O, Wi e mAX R R B ff 22/ 9% RH
/%RH S 14 5 REEIC @/ CoP WEH%RH - H/%RH H-H, H-H.
80 373LXHX/17-0728 -30.25 -32.35 80.20 80.19 0.01 0.20
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Fig.1 Effect of enhancement factor on conversion results of
dew point and relative humidity under different temperature and

pressure
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