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Film Cooling from Two Rows of Holes with Opposite Orientation Angles (I)
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Abstract

Film cooling performance from two rows of holes with opposite orientation angles is evaluated in
terms of heat flux ratio. The film cooling hole has a fixed inclination angle of 35° and orientation
angle of 45° for the downstream row and -45° for the upstream row. Four film cooling hole
arrangements including inline and staggered configurations are investigated. The blowing ratio studied
was 1.0. Boundary layer temperature distributions are measured to investigate injectant behaviors and
mixing characteristics. Detailed distributions of the adiabatic film cooling effectiveness and the heat
transfer coefficient are measured using TLC(Thermochromic Liquid Crystal). For the inline
configuration, there forms a downwash flow at the downstream hole exit to make the injectant well
attach to the wall, which gives high adiabatic film cooling effectiveness and heat transfer coefficient.
The evaluaton of heat flux ratio shows that the inline configuration gives better film cooling
performance with the help of the downwash flow at the downstream hole exits.
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Fig. 3 Schematic diagram of experimental setup

i)

FFA(p)oE FAHE F AN BH2S
o, BPEALE AU AS Hgﬁokzr—% 77]
Fol QAT gl S5 4¥ L 2
gygos wv 799 3 5
A g BEEALE Adsd weRags
BE §% P22 A Hof Tz a8 Eol
A GAgAST ADG D
A hzEN Aelsy A% @ AdA o
z2

H_r;rlf

A AR BAL & do] grduwe A
H/K} g HHoﬂa—]_E"L(‘l) E}-B}k] 29

A A Ao %H&fz;g
dhgkztol gl g9t al
of wido] obd & lm AR %1} 3t &9 *L
A A7) Wﬁﬁﬂz\l o ®=g A4F E2F
ER I i

= /Lg/HE] 71—{5_1. 9}%7} ’E]'§~

Zhg-ste] whd kg A

o A4 F 4FE F F 1 o) HYL A
o AFHh

2 AT HqE Fig. 29 #Zol AF &1 dF

T Wae) 77 ustsh 459 29 $AHERS
2 sl Aduas iz
WAE EFE 7b el ohstel mBsigle
o, Fig. 2014 W& 13} 30) 22} JLejd o
29 wgolm WY 29 4 3 Fol el
uj g ok,

A ASE sotsh] fa B4 AE

2 7taste) 2457 LEAE 27 1 A%

=

o1&

Table 1 Experimental conditions

Usx 10 m/s
D 10 mm
8/D 1.5
H= 87/6) 1.36
LID 4.0
M 1.0
Rep(= UxD/v) 6570
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Fig. 6 Adiabatic film cooling effectiveness distributions
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Fig. 7 Heat transfer coefficient ratio distributions
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