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Application of Evaporative Air Conditioner in the Canteen of a University in Xi'an
DuHong Qiang Tianwei Xu Hongjin
( Xi'an Polytechnic University, Xi'an, 710048 )

[ Abstract]  This paper conductes a field investigation on the building thermal environment and envelope structure of a college
canteen in Xi’an, combining energy-saving, environmentally friendly, and economical evaporative cooling technology, and uses
direct evaporative cooling equipment-evaporative air conditioners to ventilate and cool the canteen; At the same time, the cabinet
air conditioner is selected as an alternative. By comparing the two options, it is found that the energy consumption of the
evaporative cooling air conditioner is 69.7% of that of the cabinet air conditioner, and its energy saving effect was significant. In
terms of economy, the initial investment and annual operating cost, the evaporative air-conditioner system is also better; In order to
verify its cooling effect, the temperature and relative humidity during the operation are collected and analyzed. The results show
that the evaporative air-conditioner has a more obvious cooling effect. The design and selection of the machine program has a good
reference.
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Fig.1 Physical picture of evaporative air conditioner
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Fig.2 Evaporative air conditioner air treatment i-d
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Table 1 Cooling load calculation result

IS 8] R (kW) e A G (kW)
7:00 114.41 14:00 102.34
8:00 119.27 15:00 74.62
9:00 71.33 16:00 71.52
10:00 73.20 17:00 96.16
11:00 100.48 18:00 119.40
12:00 126.47 19:00 114.12
13:00 118.99 20:00 44.80
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Table 2 Evaporative air conditioner system equipment parameter table
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Table 3 Energy consumption statistics of evaporative air

conditioner system

- W S Th ?éﬁéfﬁ@ ARG R
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R IAEH 7.7 246
3739.2
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Table 4 Energy consumption statistics of cabinet air

conditioner system
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Table 5 Statistics of total investment cost of two

ventilation cooling systems

WRER TR ARXASNAES HRXTRERS
W% /70 62650 105150
FEIBATRAOT 4168.4 9205.6
Ve 7 i JE H/AE 10 10
SARFE /T 104334 197206

MFE 5 BT PUE Y, AR A RGN 78 KR A
SN AIAES 10 SR N, SR A
197206 JGFA 104334 JG, FHECTAE R AR, &K
RAEHRGNL T 92872 75, T A KL NG
KWW, Hik, WNEtkE, 204
AW

4 AR XS
4.1 P HE
AR H A H 3 2019 4E 8 A 26 HE 8



3555 6 1
i

o,

e FRRA ANUE T 2 R I B B )

° 897 -

H 31 H, EEUE RBATINK, 2% il
testo-410 2 IhEE KGEAN, FEN[XSEONIESE . %
JEE ARG, I A R Y [ 43 ) +0.5°C

—10°C~+50°C, {2 K B S HAGH 735l +2.5%RH-
0% ~ 100%RH , s # FE A Mt 3 Bl 2 0l 9
+£0.2m/s 0.4 ~20m/s o W (8] BE A 11:00 ~13:00,
R R BB N 2, EANRNE AR . A
TS HEBE 10 AN, s 1 A=SM A, WS 2~
10 A= AW AL R B N T SR T 1w B

3 GB/T5701-2008 (= P IAIAETZAF) 54 A1
TR, 2 I A B A e AL 1 im fE R b
], S—HE A (2. 3. 4) EHEAREE 1k, JFH
A AL i) = HED i (B PP AREE 7 2K FEARPE J5 1),

FFM S (2. 5. 8) BEEARKE S K, HHARA
) = F0 55 2 TR W AR 16 K. 3 AN e ok
BORE RS 1.7m, BEES R BSR40 2 Ko RN R
(AR 8] A 3 40, A B Wi 4 o

NI L iy

%gﬂ#}ﬂi W\ﬁ ;}5"% /ﬁg [X ﬁjzi

WA

W10

WS W6 g;t%(i X4 e

I Wr2 Wr3 P

SrrAtan
B4 REN=HEE
Fig.4 Canteen measuring point layout
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Fig.5 Temperature test results of dining area
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Fig.6 Relative humidity test results in the dining area
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Table 6 Average value of temperature and relative

+—11:90 12:00 12:90 13:00

humidity in dining area

I 1) IR AR E
11:00 28.1°C 56.8%
11:30 27.3°C 77.1%
12:00 26.8°C 84.0%
12:30 26.7°C 85.3%
13:00 26.7°C 83.3%
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