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Experimental study of heat transfer in snake shaped variable
cross section channels with different ribs heights

LIU Xiang yun, DING Shurting,” T AO Zhi, XU \Guo giang

(School of Jet Propulsio,
Beijing University of Aerenautics and Astronautics, -Beijing 100083, ~China)

Abstract: The influence of-the rib-heights on-heat transfer characteristics in U-shaped
variable cross section channels-w as ex perimentally-studied inthe steady state. The design pa-
rameters include: relative roughness pitch 15 mmy-rib width 2 mm, and relative roughness
heights 1 mm, I\ 5 mm, 2 mm, and 2-"5 mm, respectively, and Renault number from 12 000 to
56 000. Based on 'ribless channel of the'same shape, the influence of rib heights on heat trans-
fer effect and resistance of a channel with 15 mm pitch was studied, so an empirical relational
ex pression comptising’geometrical parameters was obtained. T he experimental results show
that, the heat_transfer of ribbed channel will be improved; the influence of the rib heights on
the heat transfer of U-shaped variable cross section channel is not monotone, but distributed
with multi peak values. The influence of rib heights on the resistance coefficient increases

with the rib heights.

Key words: aerospace propulsion system; variable crosssection; rib heights; U-

shaped channel; heat transfer
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Fig. 1 Experimental setup
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Fig.3 Distributions of cross section area
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Fig.7 The distribution of the Nusselt numbers along
the channel( Re= 51 000) with different rib heights
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Fig.8 The comparison of the resistance coefficient

w ith different 'rib heights

281 —='_ Re=15000
6 —o—Re=24000
: ﬁ —a— Re=51000
24+ p
2 22}
< 20
ol
St
= e S
141
1.2F A
1 1 L L 1 1 J—|
006 008 010 012 014 016 018
e/Dm
9

Fig.9 The comparison of the heat transfer charac

teristics of channels with different rib heights
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