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Abstract

The transition of turbulent kinetic energy(TKE) balance along the centerline of the flow unit,
which is composed of straight-duct, contraction and free-jet, has been investigated by the hot
-wire anemometry. It is found that the mean turbulent kinetic energy is balanced by the dissipa-
tion in the internal flow region ; by the production and the dissipation, through contraction ; and
by the dissipation, in initial region{X < 8D) of free-jet. But in the developing region (8D <X <20D)
it is balanced by all of the three(ie, diffusion, production and dissipation). Finally, in the
downstream of free-jet, the mean TKE is balanced again by dissipation like as the beginning. The
decay-laws along the centerline are checked in the region of free jet as well as in the straight
-duct. After the developing region of free-jet also exist the decay-laws, the exponent of the axial
turbulence being bigger than of the radial.

ARl E e T Wil £53e AF

A — & 5ol g olse WS Fasich
FEZ WFolX Y F5 AR YT dFA
23 e FETET HAFREAN ARFEe o] UAYY v fAY vSHY DR
2o AN FAleze #5E 7HEAIE £FF ATRETFFOl A etd Aoz Qs
ok AEA7l iR Aol kAot FAWF IRIF FANAE Sl FETEE AT
°lE F #EFE FF AYY AwA, ¥ P FHEFFE] A AT, 1950 = Uberoi
AR =, FARA W D BREY BD o g3 oleFelH 254 49 A FH -3
(terminating device) §2.2 AL&4 47t 9l 3F A IRALEY WAAAR oA 2827 Fol
o 53 £53 W5 S datse 35 FUA £33 FAL g} AFe] HAR®
Aol AFf% MYl e F3x = 72  Ribmerst Tuker®e &% W F3ol AT

A3, gdddstn JA T AHEedREHE A=glovy, 1970h Ramjees}
sroidoistm ofehe) Hussain®-e- o 2|7}z 4Z&v]E zZ+e £5LES



2369

w_hxmL_L

,4
=
wdaﬂom;m_raﬂo%mﬂﬂ._
e ﬁ@ﬂ%@ﬂ@%#}
%ﬁai&zfﬂﬂguﬁ% X o
o i - s i w
ojy T T W o T T aax._,_.
o O‘W—AUT_ JL'J.IOPLJI:Q!.»U © .A‘Mﬂ‘l.l

\_—LZOJW.OT L.Fx'EHrl )A..A_u._OE_o_ Q—EHT‘HA,.OI

]I]” UWIOleI o_‘_.ﬁ_ 1r<_o P 7&?111._

xﬂﬁﬂfﬁ mm.avo;nqﬁﬂi wrn_.}4 =

daﬂ. Q.. ]L.,_\r._L‘.rx_\_ZAﬂ M ;okow oF

MI‘.&.LAT m_u._.L‘_lc/*IOb.AoﬁL‘mﬂl__/la_u,mﬂﬂA Homﬂul.__‘_l&ﬁw«.udl. o

T 1\1_z__.1_ma.ol\4 1r£o . Hl‘ﬂl.@otﬂr‘_ M‘.moLE
yAlrnno X ~ o o ~

™ = 3 - o_at J £ K T o =

o q;o‘_L o_a]ﬁ‘z_' . oTL 1JEuo =2

ETﬂoliﬁﬂHE‘Wﬁ\@l ﬂml_ﬁoo\__\_ETH._ E_Ewwuﬂ‘_o.ul R = .nl.” .
}Eﬁo;lL%ﬂﬂﬂw& il i e T 0 Ko X — = &

A_ﬂ]o_u ud%:_aL 44A1.w A ]Ju.x]o1r L__%x 3 ]

HT_ETO ,ljuxl._oo:_EMﬂXOJIHT_.A NO du.A T.&l T__o ]LE\/ %3 \u|.|r
ovﬂmjn%ﬂmmoo%ﬂlﬁmovi EO%QMAT#%A cﬂwu S W LN
o N ~ - R Ry o
ﬂu],__‘_ 1 qlz‘.xdlMaﬂjluzraFa ok zLMa,z._WH <0 .._M___ofa_udn & L A
pel LOIF‘%EET X X e ‘l\,wﬂlxo _l;! - o | o EoL
- m.Mo_.__/_/ ?\rutﬁ_‘u_u] o T 2o = M o el t_v el K
® R E X e B o o =T ol ov_Aa v Ar 2 ol i 7l m_rw ° _zwh I_M,_ < o oy

: — &Ko = K o vy 1 - > =
%mﬂﬂ%ua%wmqﬂrl7 RO gy .zwédxwoovb,zr Rl Bl e |3 © IS R
pl prd l.ﬂ_\_“.ﬁr . ; u} [ o F mv
A ] _.o_‘_17._£_. & Mo MF 2 ©° I o 5 b
4+ ﬂoo,aﬂﬁ%m lbiﬂ e &hovﬂ.@w% thJ meoao y < s I i "
Hﬁv‘a.,mb 7 ﬂo&,ﬁqomhﬂg_, davﬂ_z_ﬁé o 2 o W B SN B ES o
i_.ﬂqu_‘_#T.ﬁ._ﬂ ur__od.xz.],\mﬂ.avno,d 0 oF © o | T e nﬂf
m B qﬂzﬁﬂz_a%ﬁaouﬂ i o od B 1 g o5 0
¢+ 5 o T %%L;L L N R o N ol |3 3
rasx TR ﬁﬁa_a%ﬂ#ﬂy x%17 213 3 M
;%,mﬂrmavﬁlr ta_aﬂﬁ@ﬂiﬂﬂiﬂyﬁﬂﬂ.ﬁ J._.%_Wi | ¥ ETMUHN o ©l
4.1114_1r i T ) ]14 == [ - I
@mw%iqmwail 5 %i%oamw AR ) > o o X
im°ﬂrﬂ,_c_a mu o ﬁo_amaiyaﬂ .._r_WorWo ¥ = T i R
T E b N W ok T " T TEYE i ERE g
Mﬂ]rx,ﬂ_luﬂo‘dll.olm.mrﬂﬁ\_ﬁ .Moﬂr‘_ﬂ”,mﬂmﬂ_ilu ® B .I.Mo‘_mo.ﬁx_dﬂ 1/_\2 _,T\_.d.‘d o
o ) R ow w 2 ,.UMLW &o il ._Aa..u.n.v — 9 ® o R : o & oY G LR w 14_2 gl
ars_'g _‘_H_av.,mlﬂ% of eVLEﬂrHHTA - L S ca
e @o_a@m&e%pq o_;rﬂsaﬁ BToLwoﬁ%1 TS = ¥ B
avqmgalw Z e o M_.mﬂ.zl,‘_o e ovﬂov ° = T oRr ‘mo.i_
%awmm @mo_aaﬂ C_J?snmaéuﬁm%ﬂ_oo_a}ﬂ@@w.l N o
mso.ﬂr.m g_omvoﬁﬂzﬂ o_“_io pwaﬂ]rﬂWX701@1&“171;1JLo_uu“c_oMAMa_uov ,m\‘_tdr.mﬂﬂ
a_meW . £ -~ o ) 71r1rotm_% MO~ umannu._oﬂr G}
£3 ee¢.4 TR o oF ° oﬁaaT7L7L ﬂl%;l TR T TE X i
l.mmlﬁa_acq_ormmo u%%ﬁ%,@%z%%;ﬂyx;ﬁquﬂ%%ﬂh& X T T
mwmﬁaaiim@& T E %4%%%%% %,mﬁ%a%%w%% m%aW%q
@ama%wmg%%i ﬂ¢aqg%wwaﬁl%wmwﬁaez%%% %%@%mw
.ﬁﬂ.oo Z]lho_nllﬂ w® yo_a.mﬁ\kl Ao._.A .u;ﬂu_ [ 3! T & . 3 ONF o
Tnvwf_if 74vu__w_m %wﬁ;aﬂo,Arwtwwifta@%qa,;fﬁu AZ_;_Zv@ﬁ
M LL \..a) .zr.. E_E 1.wl > O ﬂmu .IW 50 =0 io anM L_\_ HrA ‘Ur dAr i iu_ ir\ ,ul w O ‘_._Mo._ly.xv L_‘_ _zru .clﬂﬂ Mn MI B .ﬂl ﬂ.JOI =
o 0 = <k n w_‘_ o o 0T K of <" oF oo oS r ey o 3 + &+ © W0 X 3o ) .._._w.
"y .EOG ].FGE*O O,HAI T Irq .KLHTﬁT_MﬂAT_oe OOEO‘LV ,W.E#o ,MO.IZ‘IFOL
Mﬂm_LHﬂwa T3z o ﬂiﬁrx_f%ﬂov,%l ﬂm%lovi.% A go@molww%
ﬂ%%w%qw%% £l qqagA%%amn M%ﬂwqw%%wam;w%awng
. — C L ..o o
qlﬁmmM%Mﬂ.ﬁr%%ﬂﬂﬁfﬂﬁﬂ.ﬁoa#wwoi:oﬂ.nuﬁ}@dow_ﬂmmfm.%mﬁ
A+ ..MI..a e RO :_o L g TO 3K F 2o wm 2 ®E T m TH ok = AP o o 5 nkE
_,IJ .._.m o OMHIMJ._.,_Itu —_ ot dlluL [ Al
za7%%wm¢1%&aamh% m1%mqgaﬂ%zqaa%i
ovovlr%q%y Jlaéﬂmdéum T X X T oo B
7o°a_u1r o = ~ e o B = lrd‘zln_u
o w N ._f77_1m7._._._.o — nﬂ74.L.xL
o o xX JEE o = B/ c._o AT oo ~ K R o7 & )
AatmﬂuuorVﬂMaﬂﬂﬂmEi ﬂ.*o‘_ﬂaa_‘_ﬁh_ﬂlﬂ]
._ouuﬂ §t7 oTﬂEJW & g’ ﬂ.mﬂﬂl
b <o uE e S & —_— W e
.A.molr /e\z._o‘mﬂ\%_. __° 1Jdﬂ7.lc.__.._
AAIEQ%._A_.E ﬂuﬁdﬂ_o_amﬂﬁ@%dﬂ
olH oin%own% wjp
T o l}vTﬂﬁu\muﬂ]i__o_mﬂ.
~ uo N wrﬂd,ﬂ Har
A @.émﬂdﬂ
B 3 Mo &
o_ao_u_z
ﬂ__\ma

°]

A,



2370

A
)

K

W

3hA| =] dotr 7

o

Fel Aol EAEH FA4E A3

]

b

‘x103)

°

ol EAY Aol ol4H=20D WEEFo| u
o oA Hgol Ak BAFOIA ofm
§e) S ol o mFol 42

s, gl e 7t

_(H

= 2% Helga®

EEESE

Xo
MW

UE _ X
T A

2

i

)+ 0(%?) +Dissipation

7
D

3t 27] BlaE 3
oy

u® 33
w2
T

o

A=
2

%3 o5 0] AFEAF o

2] 5] 318 (decay rate) nZt-& AAts] Yok 49 o

dahe u/ UKIZE 743 4 gleng

‘]

x
gt

=1
e

EiA

!

1

A

Y
K1
Tl
A

2

=2
] 3

BE

179

VFCS 237) ¢l
F%71el ololA 2me] Aol
233 9

o

%

L ojojx AA 4.5mm 2

G

7] A 4% (background noise) & Zo]i t}A] 1lcm
Ze

AC moterol] 98] F+%=v 0~2000 RPMS =4
weo] ZetaE wolg A4 A2 Honeycomb

&2z olfojHA A o|HAA
Honeycombz} 2-1¢] x
gl o) 4] (mesh) &

o A7

Py
T

o
h

T~

1
3

ks

3‘1_

R S

o 27 AANFZIAA

=3

‘ﬂ‘

A A} (dissipation) ol &

bl 207} 9
W
WEgEel wal dRok FAS Aehis] @l

ol
B3

ok

T

of wl¢ AXA =7] wlFel gtHEEE F4
2.2 XSEA

A (production)

[}



b3t Alzle wheba] FE3

o]z 9119 4FulE 2 (afe

37mms)) Morelu} 4] o] 4Z2 g

XA4% d4Ee ASch

224 wlol2.2 oA Aol Az Ee] Fubek o wl
Ao 2 o|fHch Aol o8 wAH 4l
727 1) == 2719 CTA(KANOMAX 7000
5o 209l Signal Conditioner&-& %3

AlA 7L ol el wet FHEE
e A ZE7) (KYOWA, DA-360A)% Low

A
2

Aze we
RSN
=2

Pass Filter (KANOMAX 1015) &
Az wlFglon olFe FHANIZTEL Az
Oscilloscope(PHILIPS PM 3302)2t FFT ~=l=2]
%4 7] (Hewlett-Packard 3562A Dynamic Signal
Analyzer) 9} ¥ &8 A7 = o] %2 Monitersl 4
12 Bit(3t4® 2.2mV)2] A/D zslee] 7=
o] On-lined IBM 33 PCzZ $xAg =g

A EA 7H4 = (Inte-

BRlE Eeld L7HE

AFEAFE olIAE F5RNA LRAUA Holol WG AT 2371
hul

et
2

[o3
P> ofN

Foted 459

gral time scale) r+= [-= 2 8¢ Half-line Spec-

PPN d FF7A

e s :
tram24 g Fao] 4%

] ¢c b B P
o
ok [
A: Tranalstor inverter B: Plowor C: Ditfuser D.F: Screcns
E,G: Honey Comba H: Ist Conlraction J: 2nd Contraction

I: Flow Stabllizing Unit  K: (lot Wire

M: Grid

L: 2--D Miero Traveraer

(a) Sketch of experimental facility

T
I

1 =]

T
<
< ]
<
S SIS SNSUPUPRONIUINS S S-S SN
i
3 !
L

ny

x U

[

et

(b) Measuring points and coordinate system
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