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A Preliminary Analysis of Thermal Environment Issues in the Underground Parking Lot of a
Transportation Hub
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Abstract: Underground parking facilities in large transportation hubs frequently experience elevated temperatures and
degraded air quality due to continuous idling of taxis and private vehicles. Conventional mechanical ventilation systems
designed according to automobile garage codes primarily target pollutant dilution and generally do not include explicit thermal
control requirements. This study investigates the thermal environment of an underground taxi lane and parking area using
CFD simulation with Airpak. Results indicate that the original side-supply/side-exhaust system generates significant thermal
stratification and localized overheating. An optimized strategy—top-supply/top-exhaust diffusers, increased air change rate
from 6 to 10 ACH, and zoning separation—effectively reduces overheating and improves uniformity. The findings support
environmental control design for similar facilities.

Keywords: Underground parking; Thermal environment; Mechanical ventilation; CFD simulation; Transportation hub

03| (CTSiESPI0, RAWZES, NHBIIREEEIREBEAX
B Lo AR AR AWK, N Zs[AITEAZ 1 HFR IS MAt ARSI . 2R R IAT I = M
A, TR SR S O E I A O . AR PEHEE, HSPmAEME 1 R, FEENERRETE,
JLYGEEL AR 2R EE, SZIEIKAH 4 e B 22 HRE QA RIS, (EAH N =S A B =SB
W REMNAHC ., Avs iR SR, Ao PACIRE
WS EREEERAET, FENBSERRESEL
REHERR, iR R RS NS 8 - 12° C, A
DU RS B2 RGNz E G (Ei%&tc U
IS PYREAR TS BRI T4 PEA Y, I Airpak
I =4k CFD MY, STEURIEE MIHER A SRR B FIE
BTN, IRBIERRAW RIS H Sz, RIS
HEXAHE RSB AR . B B S E A 3%
e, AR BRI T e AT S IR PAEIA S

1 T8N ‘
WSO GO AR BRI M 8, % A1 R AT EE

193



MEZBERHARE 7548

ISSN: 2661-3697(Print); 2661-3700(Online)

2 1 T F B KU B R R AR i
PERFANUMBNAS:, B HSAE0) 6 K /h, 2R
AR, ERTRETDHIS  PUHEBIRRS . U, 2R,
FSEr A B THURSMAL , THER C 5 T HERBLES b
SRR, AR 2.

HTEE | %
— ;
|
I—#AD ¥
i e

B2 J§ % ik w4 T @ B

mTEmEER, HHESHSEMEFENTER
R, SRKERENAERSHN, RNREEEEX
BASHHHZEE, PEMENSSSRE I AR . FEER
WA

(1) IR EEREA ALY, RS E ST
PR

(2) PSS IFHAETIIMIIHERR, HEHASRAR;

(3) EFEgEiRE TS T=5, SEHRETEMER
BIER.
3 i T2 e AR R (A BB AR =K

NRASHT G BERENGIR, SRR PE AR A8
SIEEX ARG, @I Airpak BIFE CFD A,
B R = SN 5l R B & 550 N IR 5= =S msh
R
3.1 HEER S
300 FA4m G R A AT

e FENTE B R SR Rel 2, HHE A E =
SRR, NETHL, EiRmREEREN 1.5 L
TR, HEEBIAELN 8 kW, ZEHRIE A
PR
3.1.2 A F AR A 5

DIZERE— B AMIX ARG, R AR 250
m, %% 77 m, /& 3.4 m. ARPFFREEEL AR FEAEHEX
X (TR 77 m x 40 m) #EATHEA. ZXIBE S I5EAL 51
A, HUSEEEER 8 W, IR AR T (&) 5
o IEALNE 3,

194

A3 B aT F AR

3.1.3 B Al il WA A s R

TSR RE 6 & /h, ZEINEFIEEDBH
25° C. 30° C. 35° C WM TFEIREY . F1E
R SR EE 6 Ik /h HEATINE, EEHRSAEN
77*40%3.4%6=62832m’/h,

B 4 M2 R A5 B8 Mz SMBRUREE 25, 30, 35 &
I 2 IR B EANE O, 5351 A MASI S SR e LUACEE,
FE—MER, B—MHEREE TS, EENRE D 23
— I RAIBLG, EX R BRI BARTHER O, 45512
TERRE A A LR (O AR AR MR B R R s 1E
FENZSSEHROHEE R, BT RES RE, f5K
EIRSEEREN FTHER, NREMIHES, ™ EmmE
BB EN,

e

—
HHHH
P ]
HiH

B4 38 KGR JE25° | 30° | 35° MMEEYIREYTH

EENBETRERSEINER, HHEESEXENIR
B 250 I, (FEEGHETE N RIS EISIRE R T
35° 5 TERENUREE 300 I, (5ZEMHZEE AR5
YREEIREI T 39° 5 TERANUREE 35° I, (=4 RS
FBREBELIHREIRE T 45° o Rt GENREZLL
FEINRE ST 100, FELFLTEIRRE.

AT RO PER T, R AR MR R
X (B XIS S OSSN EER B ARSI
U ET

(1) AT RRRENIRE ALY, HEX RS S
N PENINSEZERE E T HERR OISO, B0 — s XU 55—
HER =07 0808 Bk BHE, HRXHEX O S5HET
ZEpE 57,



REZBRHATRE 7548

ISSN: 2661-3697(Print); 2661-3700(Online)

(2) BT EIINSSRE— WS TENIRE, 4 THL
TEREEEREE, HIHEHENRERS, HEEH
A HIEHERXGE SR, IR 2R B A 18 KU SR B R R
6 YK /h, BEINE] 10 ¥R /ho BIHG RS XURE: DM 3 PE TR B
TS . MaS BN AR B 5,

(3) fEHMEEE S ERWT, HiREREX S5HHEE
EPEETT, RS X, HIEESE, (RIEEEX R
HHETENE

T T TR T 11
IHEEEF i=S-=II ) SN

CRE P

T Lt
Wl RS5 (=R

s B Ea AR mE
3.1.4 s ) F B JUATHEA 09 3 5
U 5 (B RN T TR HERUT, S0 T TIGERHY
BEHEEE R

A6 Mtk s & AR
ZE BT RSB 10 IR /b $ETIHEL, REEf S
A T7*40%3.4¥10=104720m"/h, [& 7 MAEAL B A= Sk
HXGREE 25, 30, 35 E=EPHREIGEIIEN.

T

A7 @RS 25 | 30° | 35° BHMEAERBEYTH
AIDVEH, fEBRAZNGE R EERIREDE TR

AR L

(1) MFHIREYRIDE R, s 5 R ER R
FEESSS), AMFAE “—3kB I91EHL.

(2) BHTHER MM T, SRR TEN
EITREHERIIE . KERPAGDUENHE

(3) ENIRERBCERTA THB MR, AR ERE
filkse Dlk.

(4) BRFEN TEEG BT RIE, (H2%
RTZ=INREE, M=INRE SRR, T E R A
SRS/ i T I 7 SRS | T W 1) U e e
251
4 GiE

TR EE e AR EEHEK, ERX 3m
RN EET 6 PERSIEN T, 24 E IR
SN, W TR N ERE, RS EINEEE
BRYEOUR, BENES T TEME NG Rl N i e s
F2iA, EEDRENHE . A THBGER N EENA
R, ASCAH DN DS

(1) FRMRENHERGHELE HR G, SRR
w2 5 TIHIRRER

(2) THFEHEE G SREHRT 2 10 I /h, A1
EUCERINSE, HSNEERERE 50 C.

(3) X ThRE R, Wik E TR R s,

(4) TERRHIIX, WA AT G KIBE 5 B R H1is
BVEAHIIEE B
S22 30k :

[1] XURK, SRRER], XU, KIS IBARA L R 2 [RHER
BRI MO RIS ). SRS, 2020, 36(4): 42-48.

[2] BREEE, T—, AF. SEETH NMEE TS
PEEHDS O] EEFUITRE, 2021, 49(8): 112-118.

3] 250, A, T CFD MM FEREBR A%
ERCRAHT]]. BEERASIE | 2018, 48(6): 76—81.

EZRIN: R (1994.03—) , 5B, &, AL
BN, WiEgE, TREIM, BRI MEEgkEsizimi
TR,

195



	某交通枢纽站地下停车场热环境问题浅析

