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Abstract

In confined coaxial jets, the flow-mixing characteristics depend on the initial conditions at the
nozzle outlet such as velocity ratio and nozzle radius ratio. In this study, nozzle radius ratio(inner/
outer) was 0.3. Longitudinal axial velocity, turbulent intensity and Reynolds shear stress were
measured by CTA. Measurements were made from the duct inlet to the region where similarity
solution could exist. This study investigated flow charicteristics according to the variation of
similitude parameter which was derived from the theory of Craya-Curtet. The range of similarity
region depends on the variation of the similitude patameter. The form factor obtained from the
axial velocity profile in the similarity region was constant. The higher the similitude parameter,
the wider the spread rate of the jets. Due to this fact, the similarity conditions developed more
quickly and the region where the similarity holds became narrow. Present experimental data
confirmed the validity of Craya-Curtet theory.

7leMdd k D geolx}
D e A ! AR
f P B9 olg e m . Craya-Curtete] AbAls}zle] g
©ope
Fi(x,7) Zlﬂvadﬂ P L
, q DS
Fxn) [ 2afdy Q i AAR
G D ¥eielat r 13 R R B
1 _ (™ ¥ : “Hé‘ %%:TLH\}%
G b T R E R £
a L) ) =)
G [ (P k) Re SR
! U D& HEEEAE
G " apay Us 393 Fe4=
U D &upeke] HeolEw
qeosta et s AE e Us DEue xEE Tl FASE
484, Agdigta AAFE Un cEaue HEsre WAHT Q/A,



1292 AEH - ole - o2

U 133464 299 394 g,
u CEEe] oAERe rmstk AREFE 735 Aehetel g (similitude param-
v Db SRS rmstk eter)=, WHelA vpAEASE FAZ 4 glof &
x EEFTHE F4EA ol HEdan spskw, w®<ed <lTolAg
7 Fa49 AL DaE Sxulsh x@uulel e AR o 4
o AWMel g BHE WYSAAS  AsteholHE CrayaCurtet AaistebolHetn @

o 4= ct.

r oWy AREH AREFol g A9 AFEDL bt
3 [Laxz 3esie s4g waqge) 2 Forstaldh Shapiro®s 5 Adpfol 4
o 7o o 425} ¥ERZE SHeel TUGAo] £5
SH& A} o) SAtRch wiEo), g3tedoe] Lxe Friz
s $ AR5 F8 SYucE $5098 R,
S zhnie] 94 Curtete} Ricou®& FAEF9 £571 FA4EF
SEit F 55 AFLFolA HTEEe A4
of At FAEF EFelA dA s
LN = Mol A EEEHEAA L AASE EA)EE A
= &3kl Attt EE st o714 4%
SELE7F A AN E AT gxv A4t
TF ClTARERE A, A7), AEEA A Mol FAG FEol AgE AL JYFaY
H2Z, HAEA S5 Ro] HE a7|7h ohE &= of, Beckers} Hottel §®& FAIRFo £z}
T 7H F gl AR At 2 Abelellx & oEE3] A Agho] FAlste Aol Ao
ol olfolAE 71t AAe] S&=w, oekd o)« Craya-Curtete] AAlslelelelel GF &3}
Tl AAZHE FFEEAEYG, AAZL o Byl el dTsidon] uo dubAql &
g, A5, il dRE 5 2ase F¥del 2832 4 e CrayaCurtet AbAlsiel
Z1&H F5EA4E odstedl 7127 e vl e}& A|A)8kgle}. Razinskis}t Brighton®.2 <)
FTALRY FEF LR S8 4% oA B o|FEFY £l oA uAy,
o AGEFE, 5ol AAPol web 2 3Ael  Fxv] B9 2AL WA g, 45 52
ooz vproldeh A ¥4e 249 ZHAS  FAssles §3ol wd = A4E 24 37
£ 209 AYFFol BAHE 27 ddezd o ddez TR oo HE FEEHE 24
FYERS TRAFEYAS BEF) el B osich BARFS ol WY FAEFSEY vz
48t ZUATEd, 2z FAREY R4 Ae=E S5els) lig e AE H] g7
R AAGNA FAHE AREAAS M A Pel gasu Sxevh 1ug 23 el 3obe)
Az AdfEdSE 28 72 FF b Aa@oh SEvs) 16 F48 AR
A ZRIAGA o] golHdA FEFo Zrldgdr

spejslch, ol FAIZMAGYe W =il AlebAA ek Barchilonsh Curtet®: )
A AlebAleh B e FAEFE ZUAGE ol AEBd o] EANGHE Aol Hake] Curtetw
e EA4%A %n B4EFY LRSS 2ld 59 2aelEE Agdsles §3E A%
d 2 §%ol A sigleh S Bal A3t A aed ool 4

Y
AV
Jo
ol
o,

ATl
2

ol
o
2 e g
2
a2
o
£
ol
ol
u

geigol oot F4EE GRDol WS ESE AAsen], AQEF
]

o]
LI 5] ]
o] ZRAREGSL Fadtch o] ddoldE ¥ ZAelEE wHAA AFES JAE £
kst
o

i
rﬁ“ ol
2

EAshe Ao daA Aok GsA HEsel gastetelEe] BE A
2dFEddel 2ASA B deddys FFFES 4L nBach

dod AA7 AAZel THAE ddoz BA 2ot Fold AFE ATSelAE T2
Wl BNEEC B WA SEETE A% A 2ol Y HE =20 vz Hes)

s



£% FAVLF Aol T 48H 9T 1293

A7k 0.1 RES] e 790l thatel o] B4 Acn1 Arn2
S ole AgAez AUtk oy 2ol AL @
AE 2EETolM FHdFFulst Gl e A 1 s e p
ol e
2 dFellde =3uvlsh 0307 slad Z
A%, & =23TeAs Ague e & NP
& e Al Asseiciel 2R gt
HolA &£EulE 4712 3 A b4 AY st
Ak 7 Lrvel wet FUg FELE, HED
%, Reynolds&3 5& ZFA3I9en ol&°] % @ Test section ® Nner nozzle
o] Ao wet o]HA WI=AE A AAH ® Outer nozzle @ Bolts for alignment
ojodzl S ojodelx] Craya-Curtete] ZAbo]&L ® S\.Jrge tank ® Heat exchanger
A850 Fa Bosos A4 =49 Asts @A}r control valve Branch tube
@ Silencer Blower
vlmstith, HE&eEEY AMNKE HES] 9 @ Blower inlet air control valve
ol wA AdAANA FHelalz kE A4S Fig. 1 Experimental setup
At 2 el e F, o Joioly
BEEse Aol AL sAelddch. w3 45F0] 25:10)x, HEx=FL 27 30.5mm,
dEAso] sl s Aalde]l dAstE el 9 WA 29.5mm, whHSEHE 125 10w
w7 Az Ao HE AW WA 100mme] o}z
#oz Adselch Adel 2FHE FHe Im
2. AEER Y AnyY ofzluk o] F7rolld kA AERY FEFF A7 #

4 Zol7} <k 1me] otaa 5515 o7 s}e]

2o oAdel g AR sjzksE Fig 1o  7Aedch AFA"e & ZHode] £2E5E o]
vetigdel, AdAAE $£57, £%7, 713, 27 Zzusl Bol7 4 Y E P oo
Y77, /Hzl%i(surge tank), *Z, AFAR, 2|t SEHE AL wAst] k] Az
5%, HeAr] Foz FAUL YASE  o|=F widol FAAA AN £F
kW, 25m?/minjlld $FeE F7E £&  FAeA fxe) A Aske) v g els
g AR $1AA FAEFY FLEFE A e
Rk, I HA vHeln FAE YANE 5 £x3Ae d4F4A(DANTEC 56C01 CTA)Z
steted Axeze TEdch Az HAga W Z2xsiedch, AYe)] Agd Tzwl Xy oA

o]

{
)

(DANTEC 56P06, 5 ym-tungsten)e]c}, =zzlm

Bol AdxE A7) FHQkW)RZ ZEsHE A4S
vl A8 Ao or zAsle, d A7 5 AEFLAe Aze AF37(DANTEC 56N21
of 2719 +x& dAsA FA skt o] WHe  Linearizer)E A4 14®E A/D &7z} HA
2 Zrlex® +0.3C o3k H9 ol dAsA = 41534 7](DATA PRECISION, DATA6100 &
SAF £ ddoh Tr)exE LT H4(AD590)0E  611-1)e4 Helen GPIBE Ested PCol A"
01&0}04 At on, 2x A g Al o, a9 ATHLsE 20kHzz Pezlz, A
2 A/D #3715 7H PColla wholEo] FEjo] g9 7olE Huld HFEE FHAE 807124
7}%‘ H#e A4bgt £, slolniel e A]ZE Az, GFF ZHAGE 1207129 =2 A3k
H A7|s el 88 shetgch zEla 7o A AHLe fE 2227 FALNY FEIE A
Ao wlgwe FedHE ARsled =ty &3led mAsIRer ZAA HHHFEL 50m/so|
5 FYEA 87 A Ay Axga o
o173 .

€ Folz Wire AA"a & z289 ol4e PCold Aojsle ~®EHE
of W4 ~a=ds AAstgich olgsted 1~2mm¥ & uh4Fo °1
A oﬂ g 52 W7ol 100mm, =k Fugro 2o offE AATE stol= A £F



1294

o2 9, Age] AL3F dAdzEHO AR
o] Hl7do] 3mmo|= g ¥Wulol4d 3mm FE A

oA £F4%e2 22T olfehn 2yshaln

3. 21t H 4

TREE Ut 34579 FA5x U9 3o
2 7o)< = (excess velocity) U,z '6}5'— FA Fol
Aol #HJ&x g U el 2ol Rk g3 &
b7 1€ o3 2ol AHo™r)

q=‘£mU.ﬂ:27z’m’r=Uo7rl2 )]
R r d AR U o o] g
o f2 FA43s

n=r/l(x) 2

Us_U=-U._
Hla45 g EHAoAY Foz FANUT 7} F
A7 = ety ez epdoh ke ¥
g el 2Hform factor)2 4] xute] 4ol =hek k
7t x9) &7t ohalmd AAlal st EAjskA =l

k(x) Z_AWan’dn 4

1 2R &8

& o|FAMEEFY EFEALR xE2FTY =2
719l &= uis} xF o wkAu] Fol o Hepalch
2 Aol =F0RYI r/7.=0.33 7 -Fol
3l Szl E 7P 2 WA ZhEA A Y st
grtstetelHel E FEEAE A
Craya-Curtet?] AAlsletrlele ohg3 22 He
2 A=t

z &

o

Table 1 Flow condition

No. Initial jet | Outer jet | Similitude | Mean
Uj(m/s) Uum/s) | parameter | Un(m/s)

1 28.18 15.07 0.107 16.03

2 28.09 13.69 0.157 14.40

3 38.16 15.04 0.269 16.18

4 37.88 11.94 0.398 14.03
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