BELET WLV
dvances in Met S&T

IERGEIKBGE KR E IR

XIHFE e
(1 #IEB %05 B S BEARME L, R 4300745 2 HIIEA G55, R 430205)

HE: FTERTTBIRLER. 2RARELNANSFEEREENT L. MEX-IEEF ( Goff-Gratch ) AR HE
i, BT IBERKREKEMT, SEBNTF0~48 C, [@EFEA3 CH/NEEEEER, EHEE. SMENKEREE
m\*ﬁﬁﬁ\ﬁNEEU\%EﬂE%ﬁm>bTﬁ%ﬁEEﬂi%ﬁﬁﬂEﬂh\q,ﬂz*ﬁ%%lﬁoﬁﬁﬁm
e, RGN BETERATHREELSTE, Bt e. t,08MH, efrE, Wt HTHKIFROIMERITE, AT
B, tHEELNERAHEL. STHFRREE N, BNASEAY, 4| -t A5MER, ¢ E2FKINERKEE
ty, ARSREE, Lot HFTEYSITIE,

X(@E: BREE, FEER, BRKRE

DOI: 10.3969/).issn.2095-1973.2019.02.019

Preliminary Study on Calculating Wet Ball Temperature
Using a Near lterative Method

Liu Yinxiu*, Xiong Shouquan®
(1 Hubei Meteorological Information and Technology Security Center, Wuhan 430074
2 Hubei Meteorological Service Center, Wuhan 430205)

Abstract: This paper mainly discusses the method of obtaining the wet ball temperature of automatic weather station by close
query and iterative calculation. Based on the Gof-Gratch formula, a small humidity check scale with temperature at 0~48 °C
and intervals of 3 °C under unfrozen conditions is prepared. This check scale includes wet ball temperature t,, vapor pressure e,
relative humidity U, and pressure correction parameter n at each t value. The small humidity checklist can enable the calculation
of t,, in batch using automatic weather station data such as t; and e,. First, the t, and e, tables are linked to the small humidity
checklist to make a close query. Secondly, an iterative calculation of t, with a step length of +0.1 is performed using t, e, and t,,
values while keep e value unchanged. During this iteration, t changes with the value of t,. Assume that the temperature of the
changing wet ball is ¢/, and the corresponding air temperature is ¢. The ¢/, is the solution of wet ball temperature t,, when | #'-t,|
reaches the minimum value. In order to improve the accuracy, t,, can be adjusted appropriately.
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Table 1 Example of a small humidity checklist

t t, U e n t t, U e n
30 109 1 03 4 39 160 4 28 42
30 110 1 04 4 39 161 4 3 41
30 111 1 06 41 39 162 5 32 4
30 112 2 0.8 40 39 163 5 34 4
30 113 2 09 40 39 164 5 36 40
30 124 6 27 36 42 167 3 21 45
30 125 7 28 36 42 168 3 23 44
30 126 7 3 35 42 169 3 25 44
30 127 7 31 35 2 170 3 27 44
30 128 8 33 35 42 171 4 29 43
30 129 8 35 35 42 172 4 31 43
30 130 8 36 34 42 173 4 33 43
30 131 9 38 34 42 174 4 35 42
30 137 11 48 32 45 178 2 22 46
33 201 75 377 4 45 179 3 24 46
33 202 76 38 4 45 180 3 26 45
33 206 78 392 4 45 184 4 34 44
33 297 79 395 4 48 194 3 34 46
36 339 87 515 2 48 195 3 36 45
3 340 87 519 2 48 196 3 39 45
36 341 8 522 2 48 197 4 41 45
36 342 89 526 2 48 198 4 43 44
36 343 8 53 2 48 199 4 45 44
3 344 90 533 1 48 200 4 47 44
3 345 90 537 1 48 201 4 49 43
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Table 2 The number of measured records corresponding
to the distribution of query results (unit: record)
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Table 3 Typical case of iterations of at different temperature and humidity sections

Fe t e t, U t, e, " i &L,  ERREK  e-e iTIERHIt, ITERRIRE
1 0 0.6 —5.3 10 —0.5 0.8 —5.4 —5.6 —5.6 4 —0.2 =53 0.1
2 0 0.6 —5.3 10 2.4 0.4 —3.9 —3.7 —3.7 17 0.2 —3.38 —0.1
3 0 1.8 —4.1 30 =il 1.6 —49 —4.7 —4.7 7 0.2 —4.8 —0.1
4 0 1.8 —4.1 30 19 2 —2.6 —28 —28 14 —0.2 —2.7 0.1
5 0 31 —28 50 —2 3.3 —39 —4.1 —4.1 14 —0.2 —4 0.1
6 0 3.1 —2.8 50 2.5 2.9 —14 —1.2 —1.2 17 0.2 —1.3 —0.1
7 0 4.3 —1.7 70 =8 45 —3.4 —3.6 —3.6 20 —0.2 =& 0.1
8 0 4.3 —1.7 70 4 4.1 0.6 0.8 0.8 26 0.2 0.7 —0.1
9 0 5.8 —0.3 95 —0.3 5.6 —0.6 —0.5 —0.5 3 0.2 —0.6 0
10 0 5.8 —0.3 95 4 5.6 19 2.1 2.1 25 0.2 2 —0.1
21 10 12 1.6 10 6 1.4 —0.6 —0.8 —0.8 25 —0.2 —0.7 0.1
22 10 1.2 1.6 10 14 1 3.6 3.8 3.8 23 0.2 3.7 —0.1
23 10 3.7 3.7 30 6 3.9 1.6 1.4 1.4 24 —0.2 15 0.1
24 10 & 3.7 30 14 35 5.6 5.8 5.8 22 0.2 5.7 —0.1
25 10 6.1 5.6 50 6 6.3 3.6 3.4 34 23 —0.2 35 0.1
26 10 6.1 5.6 50 14 5.9 7.4 7.6 7.6 21 0.2 7.5 —0.1
27 10 8.6 7.4 70 6 8.4 583 5.4 5.4 21 0.2 583 0
28 10 8.6 7.4 70 14 8.8 9.5 9.3 9.3 20 —0.2 9.4 0.1
29 10 11.7 9.6 95 9.8 119 9.7 9.5 9.5 2 —0.2 9.6 0.1
30 10 11.7 9.6 95 14 115 11.3 114 114 19 0.2 11.3 0
41 20 1.2 6.9 5 15 1 4.2 4.2 4.3 27 0.2 4.2 0
42 20 1.2 6.9 B 25 14 9.4 9.3 9.3 25 —0.2 94 0
43 20 7 10.9 30 15 7.2 8.8 8.7 8.7 23 —0.2 8.8 0
44 20 7 10.9 30 25 6.8 12.9 13 13 22 0.2 12.9 0
45 20 11.7 13.9 50 15 115 11.7 11.8 11.8 22 0.2 11.7 0
46 20 11.7 139 50 25 11.9 15.9 15.8 15.7 19 —0.2 15.8 0.1
47 20 16.4 16.5 70 15 16.2 145 14.7 14.6 20 0.2 145 0
48 20 16.4 16.5 70 25 16.6 18.3 18.2 18.2 18 —0.2 18.3 0
49 20 22.2 195 95 195 22 19.2 19.3 19.3 3 0.2 19.2 0
50 20 22.2 19.5 95 25 224 21.1 21 21 16 —0.2 21.1 0
91 45 4.8 19.1 5) 40 4.6 17.3 174 174 18 0.2 17.3 0
92 45 4.8 19.1 5 49 5 20.5 20.4 20.4 14 —0.2 20.5 0
93 45 28.8 28.8 30 40 29 27.7 27.7 27.7 12 —0.2 27.8 —0.1
94 45 28.8 28.8 30 49 28.6 29.6 29.7 29.7 10 0.2 29.6 0
95 45 47.9 34.6 50 40 47.7 33.6 33.6 33.6 11 0.2 3315) 0.1
96 45 47.9 34.6 50 49 48.1 35.3 8518 35.3 8 —0.2 35.4 —0.1
97 45 67.1 39.3 70 40 66.9 38.5 38.5 38.5 9 0.2 38.4 0.1
98 45 67.1 39.3 70 49 67.3 39.9 39.9 39.9 7 —0.2 40 —0.1
99 45 91.1 44.1 95 44.4 91.3 44.1 44.1 44.1 1 —0.2 44.2 —0.1

100 45 91.1 441 95 49 90.9 44.6 44.6 44.6 6 0.2 445 0.1
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x4 TEIRIEEMETAL=0.1FAefER
Table 4 Ae value for different temperature and humidity
(At,=0.1)

R e
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Table 5 Corrected value of air pressure from louver box
ventilation dry and wet table wet bulb temperature

SiB/C #MExHEE/%  Ae/hPa KiR/C  tEAxHEE/% Ae/hPa P At, n P At, n
0 5 01 n 95 0203 920 0.1 6 920 0.2 13
930 0.1 7 930 0.2 14
0 50 0.1 30 5 0.1~0.2
940 0.1 8 940 0.2 17
0 95 0.1 30 50 0.2~0.3
950 0.1 10 950 0.2 20
6 5 01 30 95 03 960 01 13 960 0.2 25
6 50 0.1~0.2 36 5) 0.1~0.2 970 0.1 17 970 0.2 34
6 95 0.1~0.2 36 50 0.2~0.3 980 0.1 25 980 0.2 50
12 5 0.1~0.2 36 95 0.3~0.4 990 0.1 0 990 02 100
12 50 0.1~0.2 45 5 0.2~0.3 1000 0 0 1000 0 0
1010 —0.1 50 1010 —0.2 100
12 95 0.1~0.2 45 50 0.3~0.4
1020 —0.1 25 1020 —0.2 50
21 5 0.1~0.2 45 95 0.5~0.6 1030 o1 17 1030 02 a4
21 50 0.2 1040 —0.1 13 1040 —0.2 25
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