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Experiment on surface heat transfer characteristic of

high rib in high pressure turbine casing
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Abstract: According to the multilayer high pressure turbine case applied in an active
clearance control system, a typical compound cooling structure consisting of impingement
with high ribs and embedded bolts was investigated. The effects of jet Reynolds number, the
ratio of height of rib to jet hole’s diameter on local and average heat transfer coefficients were
experimentally studied. It was found that the heat transfer coefficients of target surface were
improved with the increase of jet Reynolds number, while the growth rate slowed down. The
highest average heat transfer coefficient was observed at the region near the exhaust channel

when three rows of jet holes were used. The experimental results showed that the heat
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transfer coefficients on high rib surfaces were influenced by both the height of rib and impin-

ging Reynolds number. Increasing the height of rib led to higher heat transfer coefficients,

and this trend becomed more distinguished in large Reynolds cases.

Key words:

active clearance control; high pressure turbine casing; high rib;

impingement heat transfer characteristic; heating film method
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Fig. 1 Schematic of overall structure section of high

pressure turbine casing
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Fig.4 Schematic of installation positions of

thermocouples and heating film
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Table 2 Parameters of instruments for experiment
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Table 3 Experimental operating conditions
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2624 LT

LRV

[FEL PRI B8 0 1A e TR 2 A

K6 g5t 7 s I L9 h/d=10.T1
HEAL ok pp oy f, S8 100 A AE AN [A) Re I 9 Jey 3 4
ICREPE S 1) X EE S R B AR AR o/ d R 0 S i)
DL PR BR A R Nog B0 . B Zebr th T ob il
i 1 S AL

MIEL 6 H AT LA s i T 1) B 2] o A A
ZA il fL SR A FEARE Re T LR E Nug 34
I 22 IR B AR A o ol i A ok B e KA 7
P> el i b DGR B R /EL B Re 1 1Y
T s o 1o b A A0 R N BORRIF 46 8K

1or = Re=25000 *  Re=35000
1ool y 4 Re=50000 v Re=85000
90t
80t | | £
= 70r o |y
= e0f | . a \V// /MY
S0F AN . . :
40} : g v .
- L
30t 2 . .
20 | . . . ,
0 10 20 30 40 50
xld
B 6 HHEFLoh B R [F] Re (¥ TR A (9 Nog X EE
(h/d=10)

Fig. 6 Comparison of the Nu; of target surfaces A
among different Re when single row holes

jet impingement (h/d=10)
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