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EFFECTS OF REINFORCED TURBULENCE
ON SPRAY DISTRIBUTION AND

TEMPERATURE PROFILE BEHIND AIRBLAST ATOMIZER
Zou Zhengping, Huang Xuemin, Wang Hongming
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT The effects of turbulence intensity on liquid spray distribution and
temperature profile behind airblast atomizer have been investigated. T hree test model airblast
atomizers with different turbulence intensity were ex perimented: the base line model, the one
with lots of small air injection in outer swirler channel and the another with turbulence treat-
ment on the outer swirler wall. The measurements were done by PDA ( Particle Dynamic
Analyser) to map out the spray and flow characteristic on cold condition, and thermocouple
was used to acquire the temperature profile during combustion test. The cold tests show that
the secondary atomization, spray and air mixing process can be promoted by the model with
reinforced turbulence structure, and more uniform spray distribution-ean-he achieved in the
nearer downstream section. The combustion tests show that mere even temperature profile
and higher combustion efficiency can be obtained. It is because that turbulence fluctuation
can effectively promote liquid atomization and spray transportation, ‘and”also enhance the
burning rate of mixture evidently.

Key Words Air- blast atomizors. T emperature distributions Spray combustion

APOLOGY: ~* This paper was replaced by another paper of same authors in final
redaction of JAP Vol. 11 NO. 21996, but the substitution of abstracts wasn T carried out.
The supplement of the paper'is as follows.

PREDICTION OF INCIPIENT SEPARATION INDUCED

BY 3- D SHOCK/BOUNDARY LAYER INTERACTION

Zhang Y angjun and Chen Naixiang
(Dept. of Hydraulics, Tsinghua University, Beijing 100080)
Tao Deping and Zhou Sheng
(4th Dept. Beij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT The flow separation induced by three— dimensional shock/bound-
ary layer interaction has an important effect on performance of a transonic rotor. A method
is proposed to predict the incipient separation generated by 3— D shock/ boundary layer inter—
action. The numerical results indicate that the secondary flow generated by the shock/bound-
ary layer interaction is a key factor for the incipient separation. When inlet relative Mach
number exceeds 1.5, the strong shock wave/boundary layer interaction may induce the flow
separation in tip area of transonic fan.

Key Words Three— dimensional flow Separated flow

Shock wave— boundary layer interference



