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Research on the Application of Evaporative Air Conditioners in Reducing Temperature at a Gas Station
Li Zeyuan Qiang Tianwei Yan Honggang Chu Junjie LiDonglin Gao Qian
(' School of Urban Planning and Municipal Engineering, Xi’an Polytechnic University, Xi’an, 710048 )

[ Abstract]  To address the high-temperature environment in gas stations during summer, this study proposes a cooling system
integrating an evaporative air cooler with an air curtain. The system performance was investigated using a combination of field
measurements and numerical simulations. Initial analysis revealed that the average temperature in the workers' operating zone was
approximately 35.2°C (with an air velocity of 3 m/s), which failed to meet human thermal comfort requirements. Consequently, the
system was optimized by adjusting the height of the air supply outlet and the velocity of the air curtain. First, the cooling
performance was evaluated at outlet heights of 4.15 m, 3.65 m, and 3.15 m. The results indicated that 3.65 m was the optimal height,
reducing the average temperature in the operating zone to 30.5°C. Subsequently, the influence of air curtain jet velocities (2 m/s, 5
m/s, and 8 m/s) on the temperature field was examined based on the optimized height. The findings demonstrated that a jet velocity
of 5 m/s yielded the best cooling effect, significantly lowering the average temperature in the operating zone to 28.1°C, thereby
effectively improving the working environment of the gas station.
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Fig.2 Plan and elevation layout of the cooling system
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evaporative air conditioner at gas station
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Fig.8 Temperature and wind speed map Z=0.1m

Temperature [*C]
40.90
39.90
38.89

37.88
36.88 — ——g

35.87 r
34.87 |
33.86

32.86

31.85
30.85
£

el

(a) LA

(b) W=
B9 I{eXHE z=1.5m &BE RRRFHL=E
Fig.9 Temperature and wind speed cloud map at working

area at Z=1.5m

Temperature [*C]
& 80 e

39.90

(b) R =K
B 10 ZEXO Z=4.65m R E R KRN = E

Fig.10 Temperature and wind speed cloud map at the air

outlet Z=4.65m

3 fiBuBER RFE M
3.1 HE—: RAEREE
3% R R P W E A A B A IX 3 AR IR B A
. DR K R SR % X ) R 4.65m 43 ) A 3
Z=4.15m. Z=3.65m. Z=3.15m, 4>H7 R R P
Je TR 5 G, 1 SRR LT R
"

B 11 HROE TR EE

Fig.11 The geometric model with the air outlet extending

downward
3.1.1 RE

BEAL 3 b H AT B N R AR A, 1] 12,
13, 14 HEEMMHE, B =HERRR = E
12 (a) AL E H, Z=4.15m 5 Z=3.65m
PRFR LT, AT DX PG it X 47 6 e el Bk A —
B, PR EZ) 32.4°C; ik WS FERF 2 3.15m B,
R X 3078 5 T A B SR RN T iR X A
K, TFIRETHEZE 32.8°C, FRIESCR M T B .

H=HMAE (b "TLLEH, £ Z=3.65m 1.
BT 5 3 XU PR v il DX A T AR A0S, iR 0 A A
By57, AR XI5 B2 PR 2 30.5°C, B4 AT
TPEZ) 4.7°C, A BRRARBAE.

Kl 14 BoR7E Z=3.15m I A X487 230 B
MrE 3 32.8°C, K 14 (b) A EAHI RN
0 et SR AR X, 1 B X B AR R A S ]
o, HI55 TR X A SE SR .
Wb, FEAS R R T e B R P R O R i, 2R G
FLiia, Wik X Z=3.65m A4 B .

1emperature [GJ
4100

3888
ase7
| 3735
3894
3592
3491
33.89
3288 9
3186

3085
el

(a) AL



-546 -

1 2026 4F

femperature ['G]

(b) MK
B12 #EXNOSE4.15mFRESE
Fig.12 Temperature map at a supply air height of 4.15m

emperature [*C]
41.06

40.04
I |39D1
| i37,99
W 36.97
35
34.93
33.91
32.89

31.87]

30.85
[°cl

(b) MK
B 13 ZROSE 3.65m FRE = E
Temperature map at a supply air height of 3.65m

femperature [C]
40.90 ra

Fig.13

1 39.90
[} 38.89
| 3780

g v

35,88 ™
.87
33.87|
3286
31,86
30.85
A

ra

(b) MK
14 EXOSE 3.15m FEE RE
Fig.14 Temperature map at a supply air height of 3.15m
3.1.2 WUk AL
RS 5 B B 15-17 FoR, B VS

FEAR, MGHDZREE K. 2402 A = N 4.15m B,
KGE e KAE 200 Sm/s; 3% K A 3.65m B,
KGE e KAE 200 6my/s; 3% K A 3.15m B,
KO e KA T IA 2 7~8m/s.

WA GB 50019-2015 T b 22 S0 AL B 3 X 5 48
AT, E A AR Rb SRR IR 15 2 RGN A
2~6m/s, XX Z=3.15m I BARAAIERY,

DRI A e 3 75 B B [R) AR TE L5534, 3
(RG22 38 A TAE N R B AR ANIE 2,
gt BIR IR E LR ) 45 R, 1k R B B T
3.65m I ELA Aad 36 XU

Velocity
10110

mst1] E-I
l .\
N

(a) (L

(b) L&
B 15 EXNSE 4.15m FHRE = E
Fig.15 Velocity map at a supply height of 4.15m

Velocity
10.056
9.050
8.045

7030

(b) ALK
16 EXEE 3.65m FHRE =E
Fig.16 Velocity map at a supply height of 3.65m



40 H5 4 1

FEIR, SR AR TR RO s B R 1 R . 547 -

(b) L
B 17 #FNSE3.15m HEE=E

Fig.17 Velocity map at a supply height of 3.15m
32 HET. WnmAAE

MACTT 5 —RAEIE R By 3.65m I, i 1Y
IR I =/ & S R i F B LY P i e
e L0 XU BB 5 A RS AR R, BLA
TRk PN L R AR AR

R U R A MR RCR L AR
SEVES N DLET TG 2 TR BG4 o AR A TRE N I 22
6 I I 8 368 X SSUsR 1) HE 775 ] ASHRAE AH 5K X
SHAGE B TH G, 28R A XU A T
29 2~8my/s XA A . 2m/s: ARBURNME T, H
A REFEAC. PLsh/ D L, (RGBS 5 BE kR #A S R
I BR s Sm/s: AAFRE TR A A o 48 XU XD,
FERR AR 5 A E R TR BG4 s 8mys: AR
TR NGE T, BREERe g, (Ha 5l Euni
AN A TE MR o

Pk, JEEL 2. 5. 8mys =AM T, BIE
B, L =N TTEXE, RGO
IR0 i B2 37 B A M DX S5 P B M A, T A
e LG e Rt RItsir 28, B 18 Z2IL/Em
JUfTRERL

B 18 #Em=SSEREHMLARE

Fig.18 Geometric model after adding air curtain

19, 20, 21 PHREHLE (@) BIEEH S
AR 2m/s I, AR XK IR X807 05 70
B, SFIIRE N 29.6°C; 44 /S Rk FE R
2 Sm/s B, ARG DX 30 55 AR B i K HLIREE 7
fifdt) 5], TAEX PRI & 28.1°C; 484
Z 8m/s I, mIRXKEERY R, FHREASE
30.1°C.

B =HEMMARE (b 159 RmEE
N Smy/s B, R X EGE Bl R, AR R R R
T, &R A SRR AR S, PR B R AR,
N 28.1°C.

MRS HETE N 2m/s B, AN R I )
BELK e 0855, 5 B0 s P B — B BCR 1 &
B, BFRSCEAREE,; NSNS N
Sm/s I, ASRETE K T A SRS A8 S e AR ) B
B, IEEREAG: U RREE N s I, TAE
DX H R J 8 el X B B K 3 BT I K4
TG R RS TER, BOR TR AR E
oA, FEBEIRTERR T .

WO 2= AR KGR BN Smys B AT LA R
TR AR SHURI I BOR B TR XI5 i
FERE A 28.1°C,

Temparature ("C]

41.22
H 40.16
30.10

| 3805

3699 — ———
i+ 3594 4
33.82

3277 - =
nn 2
30,651

rc \ _ -

(b) fHLE
19 =SS5HBEE 20/s BRELE
Fig.19 Temperature map when the air curtain speed is

2m/s



-548 - 45

2026 4F

Temperaturs ['C]
40.93

39.92
"t 38.91
37.90

i 35-E9
35,88
34.88/
33.87|

32.86 %

20 FESRRE Sm/s BELRE

Fig.20 Temperature map the air curtain speed is Sm/s

Temperature [*C]
40.92
38.91
38.90

| | 37.89
36.88

| 3588 e
34.87) i

32.85 oW

31.85|i 1
_C]au.aq s, £
r |1 = A

(a) Pl
Temperature [*C]

3991

(b) ALK
E 21 Z=R[5BRERE Sn/s BELE

Fig.21 Temperature map the air curtain speed is 8m/s

4 ZEip

AR SC LAV 22 17 30 sl AT ST 5, BRI
FEGRAEM IR ES, $2H T — M T2 kA SNLE
TRAREMEEHMER RS, §ESGE 4 TAE
N A AAETIE AT o AF 70 380 5 A5 (A0, -5 3037 0 4
(515, B s Rk XU I 3 ) A7 B R s SR
WRGEREAT T Ao

SRR R — SN LR, ik K

F BEARAGZE 3.65m B, RGMEIRAARERLE, 1Ek
X3 KGR LN 6m/s, MRS 30.5°C; fEIEE
fit Bl N TR EAR, AR E N 5
m/s B, BRRACRBRE— DT, TR
SPENRERMKE 28.1°C, M KRG MEREA BIHAR,
AR TAE N AT G

SE 3K

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

FAF T AR IRHE B K58 2 W [J]. T 80T 1,2019,(6):

101-105.

E X Giita, e N RS E 2024 4R RE G2

RIS ATR[I] B30 H4,2025,(9):43-54.

TN, JE 5 AT Ay T 5% Tl i 68 ) i i 9 A 56 ¢

TR FE[I]. Tk 5T 42,2022,(10):96-104.

TR, R R W 28RV J A R B AR AR AR & 5 TP (R /R

[C1.91 275 B 20 R 27T e IR HE R R AF 15 £2,2010:5.
(P E AL B2 A5(2024) ) KAG[I] T RE S IR,

2024,(7):1.

SR B, R AR TR X 2R R A H S RSB AT

I RERE AT HT[I]. 06104 5 25 1,2021,35(1):64-69.

o G, 3 A, G T, S ROK H P i 28 R A LA

JF 8 RS BE [T]. 41 ¥4 5 2% 1,2024,38(1):119-125.

B R, T R R A SNTESS @ 5 1)

NI 1¥% 5 22 1,2016,16(11):63-65,71.

YT S FE R GBE BB 0[]

VA 5 251,2024,24(2):22-27.

GB/T 25860-2010,7% & FCAANL[S]. AL 5T E bRk H

fi#k,2010.

AR B 78 R KA SN LI 2R B I SR 9 B S F 3] )

% 5751H,2019,19(11):23-29.

TIN5 B 38 B A [ B 3 5 R B 7 SR T [9]. 1

PHEA1,2021,(12):135-136,146.

Aoty B OR A, A . 8 R A SN LE P 2 s R i

8 [J]. 114 5 2 104,2021,35(6):894-898.

B AT H R N A (90494 5 21,2020, 20(1):
58-60.
GB 50736-2012, B HI @ S A 38 X 5 2% S =5 et M
OS] AL 3 R Tl H iR, 2012,
i R B Sl P A B S BT G R0 ML
AP 4 Tl HE AR A, 2008,

(RE:2E 628 T1)


https://www.cqvip.com/organization/28307725?sign=e91c20170355ab28799611e9583dc394ad63fa640363c689918238c38c224e70&expireTime=1784624523063&resourceId=28307725&type=organ

