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Effects of spanwise distance and density ratio on
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Abstract: Double-jet film-cooling geometries on a flat plate were investigated using
pressure sensitive paint (PSP) measurement technique. The spanwise distance between the
double-jet film-cooling holes varied as 0, 0.5 and 1.0, while the streamwise distance was
kept as 3.0. The density ratio'was 1. 0, 1.5 and 2. 5, while the blowing ratio was 0.5, 1.0,
1.5 and 2. 0. The effects of spanwise distance and density ratio on the effectiveness of doub-
le-jet film-cooling holes were studied. The results showed, at spanwise distance of 0, the
lateral coverage of the film was suppressed. As the spanwise distance increased, the film
covered more areas. However, while the spanwise distance was too large, the film coverage
degraded. With the increase of density ratio, the lifting-off of the jets weakened, and the
film-cooling effectiveness improved. At high density ratios, higher film-cooling effectiveness

was achieved by the double-jet film-cooling holes with larger spanwise distance.

KRB 2017-05-11

BEETB :EHKAARFREA (11402191 5 BEPT4 B AR 5A A58 (2014]Q1029)

TEF A k5B (1993 —) , B8 4/ BB N R DB AL R G A TS .

BIRAESE FH9(1980—) B Al # , i+, FE N FH MR HL PRI L A5 % MBS . E-mail: leijlang@mail. xjtu. edu. cn

S AR W Atk SR BE A5 R 1) [A) B 5 %5 B L BUR O SR B R R e LT ). M 2s 3 00 2% 4. 2018, 33(6) : 1336-1344. YAO
Jiaxu, XU Jin,ZHANG Ke,et al. Effects of spanwise distance and density ratio on characteristic of double-jet film-cooling

[J]. Journal of Aerospace Power,2018,33(6):1336-1344.



6 19

Ik N5 < ] ) B R L X U A AR v 0 A e 5 i 1337

Key words:

film-cooling; double-jet; pressure sensitive paint (PSP) ;

film-cooling effectiveness; density ratio

SRy A B B R A A O B0 B AR L e
PR EETE o KL HAE AW T s . B AT AE
syl Rt R E e B MRS &
AT AR B o PR Ik, A 250X I e ATV A AR
IER TR 221817 .

AUV A= TR RS i BB A ) T B
Z— VR AL o A T R AR AL
g i, O BRI R R T B I BE AR i LR 2
DLRR 8 it J 5 e il A8 A o 15 A R i B
PP 5 e AR AR B S B T R Y
SRR L LS R R A2 BIAR 2 R 1Y 52 ) L A 45
¥ HN G5 AL CanFL A AR AR L) I - 3 G AR X
KFR WAL 5% B b s DA St Rl 32 R
R AR

EH TR R R Z LR,
FLAR AR AT N & T T 4 4 A Sy fR7 R E AR IRORL
L (VD BER R ¥ 03 I & A R B L ARV HI R0
R FEAL . Haven 555 & #, 5 5 3 i A B AE
R L B i A 45 36 i A% 0 46 T RS BUOL )
B EZ RN, A i i B L R G R =
0% AT 0~=30") (1 BIF 5 2 B, JHC 530 i 4 A4 3 1) Ui
B LY S M, =0. 5", SR DR %
75K 1) 13 TE AL B 6% e AR V2 0 S g 76 L Hh 1 Aty
JEE SRR 55 LR B L DA R AT T A EDRCR T
X — LA AE H AT s e e rp e 2 v . (H
25 BFLAR LY o i JE AL i 15 43 80k TR A

Kusterer 25U 2007 4F $2 H WU 7 S B4
#1(double-jet film-cooling , DIFC) ML & . % FH —
XoF A A S AR IR L T SR IR S T O T
FRO AR ELAE T 7 SUREAL R 0 A s — X s BB T LA
T Sk e e T A v R AR . TR
5 A ETEA R A &7 L TS ECT R
P A AT TR AR R Y
Ui 18] 3 JE LAH L BUR I 25 M 2 RO T B
B ARV AR

TEE AL, 528 A T BT 5 3 3t 18] A i B2

SEWA ¥ A0 - FE U B L (ROl HAE 2.0 /2
A EEE T, X R LR R B AL BT R
W AR R B W Rt ]
R OB I v A A5 AL B AIF ST . S5 T Ok 3 1Y
5P AR X AR (R, << 1. 5) . R BE AL J8L EL S BR ML
BEE L (R =2. 0) FIRL I .

ASCAE I SO (PSP, 43 5 Ry =
1.0,1.5,2.5 F I 4 RCH 3t AL 9 9 SRRV H1 3k
S, PV AL IR A ) PR S 0 AR HISOR 15
IE TR AN [F) %5 B LT v AR .

1 XRWEFESHFZE

1.1 SLHiE&E

ARSI A OG5 B 7E — I BB i KU N AT
S RGN 1 R o XU S B AT RO
500 mm X 202 mm, 3% ] B 6 4 W 75 3 i i 3
20m/s R FH A XU ST A5 3 2 0 0. 6 26, I
JE R (29 293 K)o SEgu v, ¥ H) 5 it 43 )
25 SRR HLAN = RSO/ P i IR AT 0 O
A FH ¥4 T AIL R A 25 C2 Gk 55 3 A () ) L B 2
AN 1°C, %S 0 R
# . RN R 402 mm X 270 mm X 105 mm ,
ALPRAE L I 6 0 ARV A1 A i s T XU BE
T - ORIk He 5 BE T 42 4% Ab S0 W - 48 . AHHLIE X
U A

3
1 395 BE: 2 #0401 3 LEDJGIR: 4 A 5§ Fimditit:
6 AR 7 SRS 8 V2Tl 9 =5 FEHL: 10 6K

K1 SRR EA

Fig.1 Schematic of the experimental system

2 25 T S50 4l A U O L 285 4 7 = 1
LR AR AR . U S8 1 b g b s
R d. K72 L/D, & 6. SR AL
MRS BE 25 P/d WM BE RS S/d, & B, L K
PILH AU AL B BE B P, /d. % 2 45 T A®F
FEHISLER T 00 (36 36 4) . %5 B Fe 5 XU H 4 51
TE SN

(D

M= —— (2



1338 i o= 3

AN S ¢

% 33 &

X o U B8 BRI HE 5 EE ;0. U 2
) S S R ) R S A AL AR Y T

T - "

B2 XS FLEE S Ak hr &R

Fig. 2 DJFC holes geometries and coordinates
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d/mm L/d P,/d P/d S/d 6/ B/

7 2.5 8 0,0.5,1.0 3 35 +45
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Table 2 Experimental conditions
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