201541 A
H3et A1

i Bk

R

JOURNAL OF PROPULSION TECHNOLOGY

Jan. 2015
Vol.36 No.l

AR R 4 R S I SRR 5T

oA, REBAL, F

v
7,

JI;,)Y;- jﬁ1, glg izy 3—]’:

(1. TR T F g S5helE2ebe, BEr P2 710072; 2. " ERSGREETTIERE ImFe 2, Uil 5k 610500)

B B ATHRAEAINRT FhF@Eensh s RMEn, aBb s ARILLES A
D=0.3mm, 0.4mm, 0.5mm, **3¥EH/D=2, 2.5, 3.0, 3LIAFEP/D=5,10,F %4 Re 3¢ 4 1000~ 10000, &
IEL AL ER L IABF 6 R EARET, AR R LM b 8 18 09 BRI HAF LT AT AR, B R
A ARG F T, @i FR-F B R R ILIRG B ¥ e, WA b B H/D 6 38 e i 8,
N, KLE b &I BE PID 693 e i)y, AR T A A LI K A X,

KW EAI; MRIE; ARG FTHH

FESES. V2311 HERFRIRAD . A
DOI: 10.13675/j. enki. tjjs. 2015. 01. 012

XEHS: 1001-4055 (2015) 01-0082-07

Experimental Investigation on Jet Impingement Heat Transfer for
Micro-Channel

ZHENG Jie', ZHU Hui-ren', GUO Tao', MENG Tong', GUO Wen®, SU Yun-liang’

(1. School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China;
2. Turbine Group, China Gas Turbine Establishment , Chengdu 610500 , China)

Abstract: Experiments are conducted to investigate the flow and heat transfer characteristics of inner cool-

ing channel with real engine sizes. The diameter of impingement holes and film holes are 0.3mm, 0.4mm and

0.5mm, respectively. Ratios of the distance between the impingement plate and the target plate to the impinge-

ment hole diameter (H/D) are 2, 2.5 and 3.0, respectively. Hole pitch to diameter ratios (P/D) are 5 and 10,

respectively. The Reynolds number varies from 1000 to 10000, Knudsen number is equal to the Knudsen num-

ber in real working condition of engine. The thermodynamic characteristics of micro—scale impingement channels

with different geometry are studied. The results show that with the same Reynolds number, average heat transfer

coefficient of channel increases as the hole diameter decreases, and it decreases as the magnitude of H/D or P/D

increases, and the empirical correlation has been fitted.
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Fig. 1 Schematic diagram of the experimental system
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Fig.2 Schematic diagram of the test section
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Fig.3 Schematic diagram of the test coupon
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Fig. 4 Schematic diagram of the test mounting
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Fig. 6 Schematic diagram of the coupon measurement

Table 1 Schematic diagram of the hole diameter

Ideal diameter D=0.3mm D=0.4mm D=0.5mm
Schematic of the
diameter
Real diameter/mm 0.306 0.396 0.501
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Fig. 8 Heat loss measurements at different diameter
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Fig. 9 Effects of impingement diameter and Reynolds number on HTC
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Fig. 10 Effects of impingement distance and Reynolds number on HTC



H36E H1M RN it v 0 3E A R SIS 5 87
7000 ¢ —a— D=03mm, P/D=5, H/D=2.5 7000 —*— D=0.4mm, P/D=5, H/D=2.5 7000 ¢ —a— D=0.5mm, P/D=5, H/D=2.5
--#--D=0.3mm, P/D=10, H/D=2.5 --¢--D=0.4mm, P/D=10, H/D=2.5 --&--D=0.5mm, P/D=10, H/D=2.5

6000 F 6000 F 6000 F

2 5000 F ” 5000 F ” 5000 F

‘£ 4000F £ 4000F £ 4000

= 3000f = 3000f 2 3000

& 2000F & 2000F & 2000

S T T
10003 1000¢ 1 oool

0 2000 4000 6000 8000 10000
Re

0 2000 4000 6000 8000 10000

0 2000 4000 6000 8000 10000
Re Re

Fig. 11 Effects of impingement spacing and Reynolds number on HTC
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