ro
il
i
>
o
o
ton
)

36

ol A (RFH) TF BV S35 #F A7

S [e]
FAE - gAR - A R

“

A Study of mixing characteristics of unlike
impinging streams doublet injector

Jae-Seob Han* - Seon-Jin Kim** - Yoo Kim*

ABSTRACT

Mixing characteristics of unlike impinging streams double injectors have a great effect on combustion
stability and combustion efficiency for liquid rocket engine. In this study a cold test was carried out, using
water and TCE as simulants, in order to examine the effect of design parameters such as impingement

angle, orifice diameter ratio and momentum ratio on the mass distribution and mixing quality.
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MR : Mixture ratio En : Mixing quality
R : MR/(1+MR) , Injected r : MR/(1+MR),
Nr : Rupe Number at any cell within the spray
MF; : Mass fraction at ith cell CMF : Cumulative mass fraction
C t o, V2,0V, Efficiency : Em x 100
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Table. 1 Properties of simulants

Specific | Viscosity Surfa?ce
avity (Pa - 5) Tension
& N/s)
Trichloroet| ) 64 | 0.70x10* | 25.5%10°
hylene
Water 0.9982 |1.005x10 | 72.75x10”
Vacuum Pump

Vacuum Pump

GNzﬁ JWate TCE Q ﬁ .

- O T .
Water Filter R.MQR M Filter TCE

Injector

Patternater

Fig. 2 Schematic diagram of simulants feed
system
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Table. 2 Experimental conditions

Variables
Impinge | Diameter Jet Velocity
Parameter ment (mm) (m/s)
C : ) .
Angle |Ori-H| Ori- |Ori-H| Ori-
(Deg) | ;O | TCE| O | TCE
30.0
Impi 60.0
MPIMESmE( o 098 | 0.98 | 193 | 16.0
nt Angle 90.0
120.0
0.49 274
0.53 26.3
Diamet 0.61 24.5
ameet 1 10 | 600 0.98 16.0
Ratio 0.98 19.3
1.55 154
2.05 13.4
0.50 274
0.75 22.3
1.00 19.3
Ng 125 | 600 | 098 | 098 173 | 16.0
1.50 15.8
1.75 14.6
2.00 137
AR7NE BE A¥gxAd d8 Tdd 2
A9 95% o)4de] APH 7 AEE FEHNA
T2 40mm Hojd 3o HastA M
st 3, A BFx7] € Frlo wAsE



M43 X4z, 2000. 12

O|RAN|(RAM) SS2AV|2 28 SMo| Bl o172 39

] Abgst] AR FRE
5. @%%%%mg wolalute A sAct
AdPxdo mE Zojdo] A HAA T

% REF Roly|uan, mojde] dxd AF
s W4 WEel 2E x7el il FUD A

AANE HEsx Estm, 7158 ZE =44
el gL + de HdAE HALsdn

30 ~ 40 = 9k AR 12 4
ol AHgd AG7Ist BAM7 ook

&
sjoje] % A

B A
% Ag79 AP 2
vl 4UEEe wE A¥zp
#e) Ahg ey

Fig. 3& CZ 18 $x3HA TCE a3~
A& 098mm, & Q& yA XE 0.98mm, TCE
BHEL 16mfs, & BEFEL 193mfs, =57
60" l =AM AHE AFRIEZAN, xyS

e A7) AL AN D, 25 AHE FBEG
& uFt ¥ $Re $FAHe] 27| WE
o ¥ ¥R/ FEF JAYL FHoz mE
ER7F R4 Wel 549 BFoE WY
& AT xyZel da UH 22 vy
W, yol 44 We RES e
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Cell No .(X)

Fig. 3 Mass distribution formed by uniike
impinging two jets

(drce=0.Bmm, dy,=0.98mm
Vice=16m/s, Vigey=19.3m/s, 26=260°)
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Cell No.(X)

Fig. 4 Mass distribution formed by uniike
impinging two jets

(drce=0.98mm, dye,=0.49mm
Vrca‘: IGM/S. Vwa;(,r:27.4m/s, 28=60° )
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Fig. 8 The effect of momentum ratio on
mixing quality.
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