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Abstract

Experiments were conducted to show the characteristics of the flow on unventilated parallel plane jets. Measurements of
mean velocity components and turbulent intensities were carried out with a particle image velocimetry. The measurements
range of these experiments was Reynolds number of 5300 based on the nozzle width and the cases of nozzle-to-nozzle
distance were 4, 6, 8, and 10 times the width of the nozzle. Results show that a recirculation zone with a sub-atmospheric
static pressure was bounded by the inner shear layers of the individual jets and the nozzles plate. The positions, where
maximum value of mean turbulent intensities and mean turbulent kinetic energy show, were at the same position with the
merging point. The spread of jets in the merging region increases more rapidly than that of jets in the converging and the
combined region. As nozzle-to-nozzle distances were increased, it was shown that merging and combined lengths were

shorter.
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Fig. 1 Schematic diagram of unventilated parallel jets
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Fig. 2 Schematic diagram of the experimental apparatus

824

Az

N

Fig. 3:& 2040°¢2] oW Ao A 1} 102089 LS
B A7d Se9EAE, Fig 45 B9 s orRy T

A A (stagnation point)S 7|02 AF¥Kupstream direction)o]
Me g7 Bz Qe Aed F53 JFFA(ve)o] et
Y3, 33K dowstream direction)o| e 242+e] AESF0)
AAA wgs) 7he AS £ 5 Ak Miller?} Comings's= =2
Aole] A7k 64 W) oFEAel AXE xs=0.759F 7/5=0.18¢)
A UeRdtaL il o] Ade B A9 2 itk

Fig. 5& &34 A& Foksly] Ysle =Z3 mZA}o]

FAMA FAEE $EE Yebd Aojuk £3e 4o
AN Y £E7} 0] FHe Aolm, EFHE 7)Ho=
Ao £urpgrd MR w2 Jepd o Aoz &g
Ao 9XE AR =2 =Tl Ao H) w2
T3 A= 2 1078, 1078, 0.995, 0.84S0lt} =E3} =
EAtole] Age] M AR &% Hugle] Hol7}t e AS
= 5 3 o 25 U $59 AFA % (tuming angle)
mitoltt Mjzwrt o Ego|A o] SEHEAe AT,

Lo

——== Nozzle Exit Velocity

0.6

Y5

Yis

0.8 T T T

5 QDD@OJ
0.6 L SB AQQ&&%AAAML
o 4 N
SO0,
o4 |TO— 6 YA g
~* —A— 8 <& Oz
~ O A o
- < 10 .
= 02} A o
[ g
S AS
0.0 R 2
ool P T
OOOEAOO o ad
02k OO@MO E
. : .

0.0 0.5 1.0 1.5 20
XS
Fig. 5 Centerline velocity distribution along X-axis
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Fig. 6 Trajectory of maximum axial velocity
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Fig. 10 Contours of the X-component turbulence intensity

200 279 357 436 514 593 671 750 8.2

Y/S

0.5 1

X/S

9.86 10.64 1143 1221 13.00

15 2

Fig. 11 Contours of the Y-component turbulence intensity

Fig. 12 Mean turbulence intensity of X-component
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Fig. 14 Mean turbulent kinetic energy
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