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Research and Development of
Compound Dew Point Indirect Evaporative Cooling Air Conditioning Unit Optimal Design
Qu Yueying Huang Xiang Zhao Juan Yang Liran
( Xi'an Polytechnic University, Xi’an, 710048 )

[ Abstract]  With the development of dew point evaporative cooling air conditioning technology, the application range of dew
point indirect evaporative cooling air conditioning unit is expanded. Especially in some dry areas of Gansu, Shaanxi and other
places in China. This paper introduces the engineering examples of the application of compound dew point indirect evaporative
cooling air conditioning unit in different areas of China. Through the test and comparison of the unit during operation, it
summarizes the existing problems of the current dew point indirect evaporative cooling air conditioning unit, and puts forward the
optimization scheme, in order to provide value reference for the later application.
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Fig.1 Working principle diagram and physical diagram

of compound dew point indirect evaporative cooling air

conditioning unit with 10000m3/h air volume

[0 33 i) Al GaitigA

B2 20000mh REMEEREREEERLSAN=EN
HTERIEE. SKHE

Fig.2 Working principle diagram and physical diagram

of compound dew point indirect evaporative cooling air

conditioning unit with 20000m3/h air volume
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Table1 Test data summary

BERTERE  BERGERRIE EREER HERTER BRSSPSR EREEY

DA [h) i ‘ i .
BE (°C B (O WEE (C) RE (O HIEFE O °C BRI (°O)
6.23 314~364  26.8~29.6 253~27.7 29.3~335 4.9~179 6.8 0.5
6.27 273~31.7  23.6~269 222~253 262~304 3.4~5.5 44 0.3
6.28 27.9~342  249~284 23.9~27  26.8~32.6 3.3~63 4.7 0.3
6.29 27.8~353  247~293 23.7~27.6  27~369 3~6.8 53 0.2
6.30 33.5~36.8 27.6~29 25.1~27.1 33.5~36.8 6.1~9 7.7 0.3
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Table 2 Test data summary
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R (1] £ (%) 8 (g/kg) w=TME (gke)

6.23 29.2 101~124 108 224 234 1

6.27 253 102~113 106 18.7 20.1 1.4

6.28 26.9 97~112 107 212 223 12

6.29 275 97~121 110 21.4 223 0.9

6.30 27.7 102~116 109 21.7 22.8 1.1

2.1.3 RE M

DA, X — Nk R O R BT T
W, MR 2 2 R E RGP E . kR
1S AGE 2 5.5m/s T 155 X &R 6375m/h,
T A2 2 R A=A 3k RUR R D KU [
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2.1.4 KU

DA ], S ALZE A () W v 1) XU (g X%
B, RO 5% K0 R 2N 550Pa, i3t X 54
AR 2 280Pa.
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HATIE, MRS Rk 3 Fos.
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Table3 Comparison of ratio of different exhaust air volume and intake air volume

R R E HEXARE ERARE HROFERE S OREE SEXOFER HRES®E Bk
(m3h) (m3/h) (m3/h) FE (°C) FE (°C) W (C) KMEME A%
13290 4482 8808 30 24.8 24.1 0.51 1135
11952 4918 7034 30.8 24.4 23.4 0.7 115.6
15014 4402 10612 30.4 252 244 0.41 115.4
13495 4900 8595 30 23.6 22.6 0.57 115.6
15309 4589 10720 29 22.8 22.4 0.43 106.5
12179 4678 7501 28.6 229 224 0.62 109
11295 4909 6385 28.2 224 22 0.77 107
1158.56 4847 6311.56 26.8 222 21.8 0.77 108.7
15036.8 4553 10483.8 28.7 226 222 0.43 106.5
17917.2 4455 13462.2 29.9 23 23.4 0.33 94.2
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Table 4 Ratio of exhaust air volume to supply air volume and unit efficiency in different areas

. HERO HEX &R R BRI R . WER
o MEORE RE PR RREE PREE 0
i = B B Im PR S5 Y B RURE L %
(m3h) (m¥/h) (m¥h) (°C) (°C) (°C) (%)
HEEARM
\ 10375 4000 6375 314 26.8 26.5 0.63 107
BTk %]
[Sriip 7R
\ 20025 4910 15115 35.3 24.5 274 0.32 91
BTk %]
BT
34102 12523 21579 229 222 0.58 117
Edy
HN U
6875 3689 3186 13.7 17 0.86 112
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29773 7755 22018 24.6 14.1 12.9 0.36 68
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