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Numerical Investigation on M echanisn of Heat Trander
Augmentation n-Lam iloy
QUAN Dong-liang, L U-Song-ling, L | Jiang-hai
(College of Engine and-Energy,Northw estern Polytechnical U niversity,
Xian 710072)

Abstract: A smplified heat trander modelw asused to analyzeL am illoy cooling characteris
tics The reaults show that the parameter f , adiabatic effectivenessof fim cooling at gas side and
the internal heat trander efficiency are mportant paraneters in the design optim ization In order
to learn how the internal flow patterns affect the overall cooling effectiveness of L amiilloy, conju-
gate numerical smulation w ere carried out for a double wall w ithout pin fin and five L an illoy
oooling configurationsw ith the same hole diam eter, gacing and pin fin height The numerical re-
aults show that L anilloy have higher cooling effectiveness than the double wall The coolant
through thew alls took off most of the heat, trandferred fron hot gas to thelL anilloy, and the
heat tranger on internal surface of outlet platew as themajor mechanisn to renove the heat The
existence of pin fin increases heat trandfer area and the anount of heat trandfer inL anilloy, and
the uniform ity of temperature in L anilloy can be mproved by proper design of pin fin
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Table 1 Heat flux ratio on nternal surfacesof Lamilloy when f = 5.6
/% /% /% /% /% /% /%
A 12.3 1.9 5.4 4.6 75.8 100 0.15
B 15.6 2.0 6.4 4.4 71.6 100 0.16
C 26.5 1.8 7.5 3.7 60. 5 100 0.20
D 20.8 2.0 6.5 4.0 66. 7 100 0.18
N1 36.8 2.4 14.1 4.1 42.6 100 0.26

0.0 0.9 5.8 4.3 89.0 100 0.0
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