FBXXE FHXXM [ B == Vol. XX No. XX
XXXX 4F XX H JOURNAL OF XI’ AN JIAOTONG UNIVERSITY XXXXXX

BEEZREBMNFTEHEMFRIEESE
TR

TR FRR? ek AEEH® WA %L FHEH
WO

(1. VELIM TG B FRA T, 710054, BEVE VG4 ;2. PU 238 K22 o TREZ AR E R

TR, 710049, BEFTPEZE ;3. NS FMOR B FRITAEA R, 011500, N5 HIR

DX IR 5 4. o 5 % TG A Pl B Bl B R P A7 A R H S S 36 22, 710054 BV 7 42 )

i

WE: A THAABETALELASTIKE, KAMEHTHREF RALGBRTIFFA, iz
HBETADAEPERETHEATEN, AXRE ML T 24 LM KE R-F @ THK
BrtEaH, BEAPTAFEIHEFHNEANETRGZAUAE, RELTRFD S TRAGKRAE
Ko KT 2ABEKIUTEA L BIEATAETER, 1A Fluent S A THERRFEAET
R HRAERFAITHAASH, RFATFL G T HFRAT AT ELTG AR ARSI F LT HMAAE
N He, EREM: £-20°C. 20m/sIRIERNGEIRAFIRNT, XHABTHETELETAS
BAE R 83.6 %, AKEMRE RINE B RBLRIRE, RHFIPF AL, 248 EP KR
BT RE R 2ANBITRE; £29°C, 4m/sHEERAGFALILT, AEATEHFFAAEAO60°
THEF R A S ABETRERA18%, S RAGEFHMREY . ZTHFEHETET
Bds, ERHR, RBARLREBETLHNAST ASITRE—M R EAZOERT £,
KB AESAL; BUE; R, BEEN

RESES: TKI21  XERER: AA

XEHS: 0253—987X(XXXX)XX—0001—15

Frost-Resistance Performance and Feasibility Study of Side
Louvers in Direct Air-Cooling Island

YU Longwen', HUANG Hancheng’,FAN Ye?,DU Xiannan®,JIA Dawei’,LIU Jishan® JING
Xinjing*,YANG Jing®,SHI Jinwen’
(1. Xi'an Thermal Research Institute Co., Ltd., Xi'an, Shaanxi 710054, China;
2. State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong Univer-
sity, Xi'an, Shaanxi 710049, China;
3. Inner Mongolia Helin Power Generation Co., Ltd., Hohhot City, Inner Mongolia Autono-
mous Region 011500, China;
4. National Key Laboratory of High-Efficiency Flexible Coal Power Generation and Carbon
Capture Utilization and Storage , Xi'an, Shaanxi 710054, China)

Abstract: To solve the problems of tube bundle freezing and uneven heat transfer in a direct air-cooling
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island under winter low-temperature and low-load conditions and to improve its operational reliability
in severe cold environments, an adjustable louver structure installed on the side heat exchange plane of
the air-cooling island is proposed. By adjusting the blade angle, the airflow entering the tube bundles
can be actively controlled to meet the heat dissipation requirements under different seasons and
operating conditions. Based on the overall geometric model of the air-cooling island and a local single
air-cooled unit model, numerical simulations were carried out using Fluent to analyze the flow and heat
transfer performance of the louvers at different opening angles, and the effects of louver regulation on
winter anti-freezing performance and heat transfer capacity under conventional conditions were
systematically investigated. The results show that under an extreme winter condition with an ambient
temperature of —20 °C and a wind speed of 20 m/s, closing the louvers reduces the total heat transfer
capacity of the direct air-cooling island by 83.6 %, effectively decreasing the convective heat transfer
intensity on the outer surface of the tube bundles and significantly suppressing freezing risk, thereby
maintaining safer operation in severe cold environments. Under a conventional condition with an
ambient temperature of 29 °C and a wind speed of 4 m/s, adjusting the blade angle to 60 ° limits the
heat transfer loss of a single air-cooled unit to 1.8 %, with only a minor influence on the normal heat
dissipation performance of the system. The proposed louver structure is easy to regulate in operation
and highly adaptable, providing a flexible and effective technical solution for winter anti-freezing
operation of direct air-cooling islands in cold regions.
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