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Wet Bulb Temperature Measurement and Experimental
Verification Below 0 °C

YUAN Chaoyang, LU Yang, CHENG Cheng, CHEN Xu
(Ingersoll Rand Engineering & Technology Center-Asia Pacific, Taicang, Jiangsu 215400, China)

Abstract; It is often found in engineering test that the method of obtaining wet bulb temperature by measuring the
temperature of distilled water after evaporation and heat absorption is no longer applicable in the low temperature
environment below 0 C. In this regard, the author proposed a wet bulb temperature calculation method to solve this
problem. Firstly, the measuring accuracy of air source heat pump under several common working conditions was
calculated theoretically, which proved the reliability of the measuring method. Secondly, a wet bulb temperature
measuring device was designed according to the measuring theory and applied to the experiment. The difference between
the measured value and the measured value in the whole cooling process of the enthalpy difference environment chamber
was compared. The results show that the relative error between the wet bulb temperature measured by the method and the
platinum resistance measured by PT100 is less than 0. 1 °C when the inlet air temperature is above 0 °C, the relative
error between the relative humidity measured by the measuring method and the relative humidity measured by the relative
humidity meter is less than 3% when the inlet air temperature is below 0 °C, which meets the requirements of replacing
the PT100 platinum resistance and the relative humidity meter by the measuring method and has good applicability.
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Table 1 Tested and calculated data C
IR BRI EE ¢, INFPFTRERIRE ¢, INFRJE T BRI ¢, IR RRIRE ¢,
A

TH 1 T2 T3 TH 1 T2 T3 TH1 T2 T3 T T2 T3

1 -19.98 -17.78 -8.36 -20.30 -18.28 -9.35 10.56 11.35 26.84 1.61 2.16 10. 46

2 -19.99 -17.77 -8.34 -20.28 -18.27 -9.35 10.57 11.35 26.88 1.63 2.15 10.48

3 -20.01 -17.78 -8.34 -20.31 -18.27 -9.36 10.59 11.35 26. 86 1.63 2.16 10.46

4 -20.00 -17.77 -8.33 -20.29 -18.30 -9.36 10.59 11.38 26.88 1.64 2.15 10.47

5 -20.01 -17.77 -8.32 -20.27 -18.28 -9.33 10.56 11.35 26.87 1.64 2.15 10.47

6 -20.00 -17.77 -8.31 -20.29 -18.28 -9.34 10.57 11.33 26.86 1.63 2.14 10.46

7 -20.00 -17.78 -8.32 -20.28 -18.30 -9.34 10.58 11.33 26.86 1.64 2.13 10.46
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9 -20.00 -17.76 -8.33 -20.28 -18.30 -9.37 10.59 11.41 26. 86 1.64 2.16 10.45
10 -19.99 -17.77 -8.32 -20.29 -18.31 -9.38 10.58 11.42 26.84 1.63 2.16 10.43
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Table 2 Uncertainty list of wet bulb

temperature before heating C
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3 4.62x10 73 0.02 -0.02 0.04
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