B51E H3 B o X @ K F F R Vol.51 No. 3
2017 4 3 A JOURNAL OF XI” AN JIAOTONG UNIVERSITY Mar. 2017

DOI. 10.7652/xjtuxb201703008

RE =& 51T 35 B A 4K oE &l X iR
ERSFHERN SR

Igj-%lﬂﬁl fzpﬁ\lzv _:E.gil? %Hﬂgfzﬁlv _:E.ﬁl
(1. PH2 2858 KRR 530 ) TR = Be . 710049, PUZ2; 2. 5T K AR IR ) oK B K S Se e %, 100028, dbmD)

HWE. ATHRRATRETEZARBRAERBH N ASEASR . BAETRE RN TEOEEE

KR EE Ao BERE R IFHT ED TS AR R AR A, \E-’T)ﬁﬁ%&”ﬂ:iﬁ‘#ﬁ

I B AR GR ) A AR RLE A AT SR, R AR, R R OR AR R A B R B, AR R Re R
R ARASETEEARBTS AN . EA TN ERAZ RN TEAERAERAZEXEX

i H L, F Hilpert ABEX;ARALSETERAI B IS T AN, EH TS ERP 0B, F4%

ZHABXORABERN . FE2GE, AEBAHEEDNT LN . FREETE.AIREFLEA

BT Ak,

KPR RATED ;B ATASR R EA ARAS

MESES. V511.6 XHEREER: A XEHS: 0253-987X(2017)03-0043-05

Experimental Study on the Forced Convection Heat Transfer Characteristics

of Air Flow Across a Cylinder under Low Vacuum Pressures
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Abstract: When launch vehicles pass though near space (20~100 km), the flow regimes of gas
can go through continuum flow, slip flow, transition flow, and molecular free flow in sequence.
In order to study the forced convection heat transfer characteristics of air flow across a cylinder
under low vacuum pressures, an experimental rig of variable density wind tunnel and data
acquisition system were set up. The influenced heat transfer characteristics of air flow were
obtained. The experimental research showed that the forced convection heat transfer coefficient of
air flow across a cylinder decreases with the decrease of pressure; and the lower the pressure, the
faster the attenuation of heat transfer characteristics. The heat transfer intensity attenuates as
Reynolds number decreases at a constant pressure. The pressure change has slightly effect on
heat transfer at continuum flow or slip flow, and Hilpert’s correlation is recommended. The
pressure change has great influence on heat transfer at transition flow or molecular free flow, and
conventional empirical correlations are no longer applicable, needing correction. The
experimental uncertainty is less than 4. 5% , which indicates the experimental data are reliable and

can be used to guide engineering applications.
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