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Analysis and Countermeasures of Wet Environment in Chengdu Chongqing Economic Circle

Zhang Junmiao LuJun Yang Lulu

( School of Civil Engineering, Chongqing University, Chongqing, 400044 )

[ Abstract ]

The development of human settlements in Chengdu Chongqing economic circle is limited due to climate factors,

and the humidity is heavy, especially in autumn and winter. Therefore, the causes of high humidity environment in Chengdu and

Chongqing are analyzed in nine aspects, including natural factors, gas combustion, Three Gorges Reservoir Project, vehicle exhaust

emissions, air conditioning defrost water, flue gas discharge from coal-fired power plants, evaporation of industrial and commercial

cooling water, and human body moisture dissipation. The corresponding humidity control measures are put forward to control the

humidity environment in Chengdu and Chongqing, and the dehumidification capacity and economic benefits of the corresponding

machines are analyzed.
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Fig.1 Seasonal variation characteristics of air humidity
SRR EREAT T 7y, B 22 B3 2050009 T PM2.5 A PMILO FR~F 249 Jo 2 9 P2 i o 4 o 4 P 7
PM2.5 F1 PM10 {1 SR BEAEA RIAHRHR AL . 4aXt  BEINim FRAK, Zaxhg B 7E 9~12g/m3 i, PM2.5
WX IR A B, ATEAE H, BEE MR RIS A PMI0 HOMR K.
K, PM2.5 Rl PMI0 (4145 57 5k P bt 2 389 1

1400 200.0
. _ .
1200 F . . 1750 . .
150.0
.;‘ 1000 F . _:;
£ T 125.0
_?T s0.0 F ] : :%l ] L]
. = = 100.0 L .
H H = .
B 400 b . l l .
- 50.0 ! [ .
L] ]
200 F ' 250
00 0.0
50 55 60 65 70 75 30 B85 90 95 100 50 55 60 65 70 75 80 BS %0 95 100
AT % 10 14 P e
a—PM,q b—PM,,
2 AREMEXLEE XEFRARE 57 E
Fig.2 article concentration distribution in different relative humidity ranges
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Fig.3 Particle concentration distribution in different absolute humidity ranges
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Fig.4 Annual forest area and moisture dissipation in
Chongqing
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Table 1 Water vapor produced by gas combustion

" W RATHEFER  RARTEKRE TTeFRNE HRAF [ HRAR [
Z1TTHKD CHMD) (mm) (mm) (mm)

2013 37.1 575.1 0.201 54.5 1026.9

2014 35.9 556.4 0.194 40.7 1452.5
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2015 37.9 587.4 0.205 63.1 1448.7
2016 40.9 633.9 0.221 82.9 1345.8
2017 49.1 761.1 0.266 55 1196.2
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Table 2 Water vapor generated by fuel-consuming vehicles

F THUEHH P i T mibr e ARG CIMARAEE PR (D

2015 1008.76 554.82 475.56

2016 1019.61 560.79 480.67

2017 1087.18 597.95 512.53

2018 1323.39 727.86 623.88

2019 1376.68 757.17 649.01

®3 RARSEESEKRE
Table 3 Water vapor generated by natural gas consuming vehicles

Ffy RRURERAER (D HBTE (R HmERH OO FHAE (LA AKRE im)D
2013 1630472 57.1 340 24.2 374.36
2014 1729832 57.1 340 25.6 397.17
2015 1849292 57.1 340 27.4 424.60
2016 2041000 57.1 340 30.2 468.61
2017 2269981 57.1 340 33.6 521.19
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Fig.S Dripping phenomenon of air conditioner
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Table 4 Defrosting water volume when exposed to 1m*/ h

air every month in heating season in Chongqing

VERZ:) 12 1 2
SRR (O 9.20 7.98 9.62
AHXHR R (%) 80.00 78.15 75.3
AhFEKE (kg/h)  33078.552  26462.84 36386.41
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Table S Estimation of total operation cost increment of plume whitening system
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Fig.10 Working principle diagram of heat source tower
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Fig.11 Variation of air enthalpy difference and
dehumidification capacity at inlet and outlet of heat source

tower with outdoor air dry bulb temperature
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Table 6 Initial investment estimation of heat source

tower heat pump system

A RIS HARIE  BIKHLEHHR SRR
Sl . . .

/ (F6/m?) / (J6/m?) / (J6/m?)
WIS % 197.7 165.8 176.8

xR BRGEFRERIBITERLE
Table 7 Comparison of annual energy consumption and

operation cost of each system
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= Bt
RAEFREFEITIRIE
191326 238097 193209
/kgce
A R ST A A
3432 4272 34.66
/kgce/m?
RAEF—IRAETEF
N 1.01 0.81 1.00
HRR
FEBATHRA/TIG 5230  65.08 56.13
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Table 8 Calculation table of monthly average dehumidification capacity in Chongqing
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Table 9 Benefit analysis of different heating schemes
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