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Experimental investigation of heat transfer coefficients
on the inclined multihole film cooling wall

LI Jun', DONG Zhirui', LIN Yuzhen®, LIU Gaoren’, LU Tao’

( 1. Dept. of Aeroengine Engineering, Northwestem Polytechnical Univ. , X{ an 710072, China;
2. Dept. Jet Propulsion, Beijing Uniy. of Aeronautics and Astronautics, Beijing 100083, China)

Abstract:  Using the method of constant heat flux, the convective heat transfer coefficients were investigated experimentally in
the inclined multihole film cooling. The main factors influencing the convective heat transfer include the blowing ratio, row-lo-row
spacing, hole-to-hole spacing and arrangement for inclined multihole. The ranges of these parameters were: main fluid Reynolds
number about 17 000 and blowing rates from | to 4. Measuremerts were done for 4 variant test plates. The results indicated that the
convective heal transfer coefficient increases greatly with film cooling and with the increasing of blowing rates for the same plate: the
hole-to-hole spacing is more important than the row-torow spacing for film cooling at the same condition.
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Fig.1 Geometric configuration for plates
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Table 1 Parameters of geometry

No. d/ mm P/d S/d a B t/d n Pattern
1 2.5 5.68 5.68 307 0 5.2 10 Staggered
2 2.5 4 8 30 0 5.2 7 Iir line
3 a5 3.25 9.76 30° 0 5.2 6 Staggered
4 2.5 4 8 a0 0 52 7 Staggered
Table 2 Conditions of the experiment
Blowing rate (M= Puy/ Py
No. Re,
M, M M M,
1 168393. 1 1.05 2.11 3.16 3.82
2 172177.2 0.95 1.89 2. 84 3.78
3 175881.0 1.01 2.02 3.02 4.03
4 172177.2 1.03 2.06 3.09 3.93
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Fig.2 Profiles of E with x/d at different blowing rate

(a) No.l staggered (b) No.2 irline

(¢) No.3 staggered
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Fig.3 Distribution of temperature with x/ d at different z/ d
(a) No.2 M= 0.85 (b) No.4 M= 1.03
2.5 - g,
|e & N W e, 35
m-%;' - SR 30 e® o, o o~
a L Y
1.5 *‘ #f . t 'l 251 < - A
< o"-‘!'" o Bt TS oLl
4 15 e
] mNo.l M=2.11 ﬁhﬂrﬂr mNo | M=3.l16
0.5 oNo.3 M=202 Lo ®No.3 M=302
| aNo.4 M=206 0.5 aNo.4 M=3.09
s 10 20 30 40 50 0.05 10 20 30 40 50.
xid x/d
Fig. 4 Profiles of E for different plates
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