










































































































































































































































































































































+:> 
CT> 

? 
<l.. 

' <[_ ->-r-
CJ) 
z 

1.0XI0
2 

u 
LL 
u 

CJ) 

_J 
<t 
~0.5XI0

2 

CJ) 

z 
w 

0 
I 

z 
0 z 

Fi g. 53 
PLOT OF X-WISE VARIATION OF POPULATIONS 
OF VARIOUS HF LEVELS @ y =0.375h 
- HOT FLOW STEADY 

HF W/ OSCILLATIONS 
--- w=n,XI05, v= 25% __ / -<"' 
---- w=riXI05,~u=±IO½.----... - -r --=:,;;-7 

1 
cj 
cj 

0 

01),,,--- /4-i-----
l /4~ 

I x~' / 
'<'//. / 

/4' 
I ,/ 

2.5 5.0 
x/h 

7 .5 

' Vl 
Cl) 

0 
E 

o.1x16801 

CJ) 

z 
0 
r­
<{ 
er: 

.05x1&z w u z 
0 
u 

10.0 



r 

,w,- if ,. _- - - r------,----r-----------,-----r---r---------.--,----

~- -\===== 
,,. 

,~ oz,i ;- =.r=~nl~ j~ ~~~~~=--d~¾-.,, ~ .~ao -

tJ ·~ z~ 11' --_ T.!>O I 2, GOO 

VllDCIIY \'CCIOA DIAawl ,a ---

Fi g . 54 
u ve l ocity flu ctuation s 

angu l ar ve l oc i ty w = TI 

amplitu de 6u = ~ 25 % 

pha se an gl e 6 = 9° 

5 
x 10 r ad/sec . 



~ 

+:­
co 

Fig. 55 -- F2 density variation@ x/h = 10. 0 and y/ h = 0. 375 for s inu soida l f lu ctuat i ons in 
v velocity 
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' Fig. 56 -- Comparison plot of averaged smal l s i gnal gains for steady and unsteady cases : 1 - O tran s ition 

I 

0.07 

I 0.06 
~ .:::. u 
£ ~ 0.05 
< 
~) 

_J 

~0.04 
l..') 
U) 

=~ 0.03 
<r. 
~ 
U> 
C) 0 .02 
u. l 
<D 
< 
ffi 0.01 
....... . -<>: 

0 0 

I 
HOT FLOW STEADY I 

----H.F W/OSCI LLATIONS
1
1 

w=nXI05, v=+25% I 

/ 
/ 

I 
I 

/ 
/ 

/ 

/ -~--/ 
/ ,,,,,,,,., / 

/ / / 

/ / / 

f1,t, '\. / / 
0)~ o, / / 

'{" / ~,,,, / / // 

~ -./ ~' / "'J/ 
I /1/ 07 0 

I / / 
I / / 

I / / 
I / ,,,,,,, 

I / / / 
I / / 
I/ / 

; / / 
/1/ / t// 

5.0 
x/h--

Q,6 

/ 

/ 
/ 

/ 

10.0 



J 0.15 

I 
~ 
u 

z 
<( 
<.9 

-;j_0.10 
z 
<.9 
CJ') 

_J 
_J 
<( 
~ 
CJ') 

80.05 
<.9 
<( 
0::: 
w 
> 
<( 

5.0 
x/h---

\, 6 

10.0 

Fi g. 57 - - Compa ri so n pl ot of averaged small s ignal gains for steady 

and un steady cases : 2 - 1 tran s ition 

750 



U7 

ffi 0 .005 
~ 0 .004 

1 0 .003 
0002 

>-- 0 .001 

. 

00 I 

I 
l 

l I 

I I 

0 .002 0004 0{)06 0008 OOIO 0 .012 OOl4 0.0\6 OOl8 0020 0022 0024 0026 0028 0030 0.032 0034 0036 0030 00'10 0.042 004'1 00'16 OQil!l OCff> 11. ---(METER) PAfHICLES INSERTED AT Pl IASE ANGLE ? =O or v •O 

PA THLINES OF INEfH PARTICLES INSERTED AT INLET AFTER 
REPEATIVE STATE IS REACHED 

lo l 

Fig . 58 

~ 0 .005 i~================================================~=======================================j 
\ 0 004 :=--.~- ===========================~~~~~~~~~~======================================~~~~~~~~~ 

0003 , 

,.., 0 .0 0 2 t'-=====§~~~~~~~~==~~~=======~~~~~~========~::~::~~~====~ 
0 .0 0 1 ._----------------------------------------------1 

O :) 0002 0004 0 .006 0008 0010 0 .0!2 0 .014 00\6 0018 0020 0022 0024 0026 0020 0030 0032 0034 0036 003G 0040 0 .0'12 0~'1 00'\6 00'10 Olf..>O 11. --- -(METER) P/IRTI CLES INSERTED Pl IASE ANGLE f6 =lex v•· 'LAx 

(bl 



0 .20 

0.16 
>-
1--0.12 
(f) 

z 
w0.08 

--' 

0 0 .16 
U1 
N (\J 

LL 
0 .12 

_J 

~0.08 
0 014 (f) . 

2 0.12 
w 
2 008 
0 
z 
0004 z 

0 

Fi g . 59 
FLUCTUATIONS IN v VELOCITY IN BOTH STREAMS -
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Fig. 60(a) & (b) - - Pressure su rfaces for unsteady flow with v velocity 

fluctuations at differe nt phase angles o 
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Fig. 6l(a) & (b) - - u velocity surfaces - plot s at different phase 

angles o of fluctuations 
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Fig. 62 -- HF(O) dens i ty surface at the instant described by phase angle o = o0 
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F. 1 9· 63(a) & (b) __ HF(Z) denstiy surface at di ff erent phase angles 
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Fig. 63(c) & (d) -- HF( 2) density surfaces at diff erent phase angles 
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