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Fast Calculation Method of Wet-Bulb Temperature
at Automatic Weather Station
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Abstract: The wet bulb temperature is an important meteorological parameter in heating, ventilation, pow-
er plant cooling towers and other many engineering designs. As automatic weather stations (AWS) are
widely used in the meteorological station, the direct observation data of wet-bulb temperature gradually
stop, which gives difficulty in the engineering design parameters of wet-bulb temperature in the weather
analysis and the application. For the calculation of the wet-bulb temperature at AWS, we employed the
ground-based meteorological observation humidity formula and the basic idea of Newton’s iterative meth-
od, and obtained a simplified general iterative formula. An empirical formula of wet-bulb temperature is
used to calculate its initial value, and an EXECL spreadsheet is used to complete the iterative calculation of
wet-bulb temperature. The results show that, this calculation method of wet-bulb temperature has high
accuracy, less computation, as well as the calculation process simple and controllable. Therefore, it can be
widely used in the wet-bulb temperature calculation at AWS.
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Table 1 Simple iterative process of wet-bulb temperature
i) H 352
S Hi/hPa 993.1 997. 4 1002. 1 1004. 2 1010.5 1013. 8 1020. 2 1027. 8
TR/ C 36. 6 18.4 30. 1 20. 2 5.9 19.3 3.8 —0.4
ANTiEek/C 27.2 17.5 22.4 19.6 4.2 10. 9 3.0 —0.9
AT/ % 47 91 49 94 74 28 86 90
te,/C 26.0 18.5 21.6 21.1 4.1 9.7 2.9 —1.0
Aeo/hPa —3.7 2.19 —1.86 3.22 —0.15 —2 —0.05 —0.15
tw/ C 27.43 17. 64 22.35 19.77 4.16 10.5 2.96 —0.97
Aei /hPa 0.47 0. 37 —0.08 0.29 —0.07 —0.68 0.02 —0.08
th/"C 27.25 17.50 22.38 19. 65 4.19 10.78 2.97 —0.94
Aes /hPa 0.09 0.07 —0.03 0.03 —0.03 —0.23 —0.04
tws/ C 27.21 17.47 22.42 19. 64 4.2 10. 87 —0.92
Aes /hPa —0.01 0.01 —0.07
twi/ C 27.22 17. 46 10.9
Aey /hPa —0.02
tws/ C 10. 91
HEEER/ C 27.2 17.5 22.4 19. 6 4.2 10. 9 3.0 —0.9
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