%38 B 6 M # fie 3l i T i Vol. 38,No. 6
2023 46 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jun. ,2023

S 1001 —2060(2023)06 —0011 — 09

ETFEINBFHSHTNESIERENERAR

B F M W, I M AR M
(B A WL P & S LA BT, ST kB 110015)

a*r%i EATRIEZATRBGHGE AFEREH T FRABREAAR. RAEANHTHFEXERBE LI H
S BRE HEK, wﬁ*ﬂfié’a B 5K A7 A5 et AR B 0h 7 ok \#fri' $ 3 T A6 kT B R JE d AR A B

%uélmﬁamiﬁ ATt S S R RE T MASI e Fra, SREW. B E5 ST AT A B @At

{EE A 0.7 dhe AL E A 0.065 B, B A AR S5 RE B 51 3T T A 208 8RB R B ft 4858 A8 2

F 104/ 0.8 BB AR T BB ESNEZL.T%H8.6% , XKt EXENPARF1.4% 53.2%,

X 8 AU BT 8RR

hE %S V231.3 XERFRIRAD ;A DOI:10. 16146/j. cnki. mdlge. 2023. 06. 002

[SIRAAERXEAZT b, b WG, 5. FET B 508700 @ o KU s PERe s DF e [ )], g3l J) 1A% ,2023,38(6) .

11 -19. ZHOU An-yu, YANG Shuai,SUN Peng, et al. Research on aerodynamic performance improvement of a high-load fan based on tan-
dem stator[ J]. Journal of Engineering for Thermal Energy and Power,2023,38(6) :11 —19.

Research on Aerodynamic Performance Improvement of a High-load
Fan based on Tandem Stator

ZHOU An-yu,YANG Shuai,SUN Peng, REN Peng
(AECC Shenyang Engine Research Institute,Shenyang, China, Post Code :110015)

Abstract; In order to improve the performance of a high-load fan, a retrofit design study was carried out
for its last stage stator. The tandem stator scheme was adopted to solve the problems of high loss and low
margin caused by severe separation in the prototype single-row stator. The influence of circumferential
and axial relative position changes of two rows of tandem stator blades on the aerodynamic characteristics
of cascade in design and off-design states was analyzed by the method of simulation and cascade experi-
ment. The results shows that when the circumferential relative position of two rows of tandem stator is 0. 7
and the axial relative position is 0. 065, the fan has higher comprehensive performance ; tandem stator can
effectively improve the performance and stable boundary of the last stage of the fan. The surge margin in-
creases by 4. 7% and 8. 6% respectively, and the efficiency of design point increases by 1. 4% and
3.2% respectively at 1.0 and 0. 8 converted speed.

Key words: high-load fan,tandem stator, efficiency, surge margin
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Fig. 1 Meridional view of the last stage of

high-loaded fan
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Fig.2 Aerodynamic parameter radial distribution

at inlet of tandem stator
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Fig. 3 Stacking radial distribution of tandem stator
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Fig. 4 Radial distribution of air flow turning angle
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Fig.7 Characteristic lines of a single-stage fan
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Fig. 8 Nephogram of entropy production on S1 stream
surface in 50% blade height
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Fig. 9 Nephogram of relative Mach number on meridian plane
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Fig. 10 Nephogram of entropy production on S2

stream surface at outlet
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Fig. 11 Nephogram of relative air flow angle on S2

stream surface at outlet
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