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THE INFLUENCE OF INCOMING FLOW
CONDITIONS ON FLOW CHARACTERISTICS IN
A LARGE S-BEND RECTANGULAR DIFFUSER

Zhong Yicheng Chen Xiao Wang Wei
(Dept. of Power Egineering, Nanjing Univ. of Aeronautics and Astronautics, Nanjing, 210016)

Abstract: Flow characteristics in a large s-bend rectangular diffuser are analysed and compared
under four through incoming flow conditions flow visulization on the walls of the diffuser, distribution
plots of total pressure recovery, plots of velocity vector and distribution of static pressure recovery
along the walls. As indicated in experiments, the flow characteristics are influnced greatly by incoming
flow conditions, of which the incoming flow condition with uniform core velocity represents the
common characteristics of the large s-bend diffuser, such as highest average total pressure recovery,
smaller circumferential total pressure distortion and weaker secondary flow. The investigation under
static condition on flow characteristics in the large S-bend rectangar diffuser with side inlet is more
pratically significante. Test results show lower exit average total pressure recovery, larger
circumferential total pressure distortion and stronger and more irregular secondary flow.

Subject terms: Subsonic inlet, Flow characteristic, Separated flow
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Tablel Exit variables of s-bend diffuser under four types of Inlet condition

Aay DCso oz Muve
L.ower pressure extent Agy l.ower pressure extent DCso (Exit) (Exit)
Uniform flow 39. 10° 126. 05° - 3190 60° 120° . 1140 . 9857 . 2036
Side inlet 306. 5° 148. 9° . 2894 0° 60° . 23611 . 9668 - 1558
Top plate 25.93° 257. 26° - 0987 90° 150° - 1236 . 9710 . 1427
Thin-lip 174.39° | 318.98° . 1232 210° 270° . 1056 . 9705 . 1400
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Fig. 8 Flow field of first bend exit of side inlet
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