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Method of Variable Camber Inlet Guide Vanes
Design on Core Driven Fan Stage
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Aerospace Power Systems, Nanjing 210016, China)

Abstract: In order to design the variable camber inlet guide vanes which are available for the core driven
fan stage (CDFS), the effects of the slotted shapes and design points on the performance of the variable camber
inlet guide vanes were studied by the numerical simulation based on the fundamental blade profile design. The an-
alyzed results show that the different flow turning angles are corresponding to the different best fundamental blade
profiles and the use of Coanda molded line in the slotted shape design can effectively enhance the wall attachment
performance of the leakage flow, suppress the development of the boundary layer behind the slotted position,
and improve the overall performance of the variable camber inlet guide vanes. Moreover, the selection of design
point has a significant effect on the performance of the variable camber inlet guide vane when the outlet flow angle
of variable camber inlet guide vane varies in a wide range.
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Fig.1 Schematic of the computing grid
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Table 1 Two-dimensional design index of the variable

camber inlet guide vanes

Operating  Total pressure Total pressure Outlet flow
mode loss coefficient recovery coefficient  angle/(°)
Single bypass 0.022 0.997 3.88
Double bypass 0.046 0.993 37.56
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Fig. 2 Relationship between @ and AB for profiles with

different camber angles and maximum deflection positions
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Fig. 3 Mach number contours and the zoomed view of

streamlines of the slotted region at the cascade passage with

the rotation £15° of the rear section
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Fig. 4 Schematic of two slotted shapes



1858 e 2t

20164F

4 o Y T B Y i B R AR, JE R AR R e
ﬁﬁ’&kﬂ@l/ﬁi?,wﬁ% Coanda JE X (19 4% P 8 1fif 4 11
AT DLA R 4 i AT AR A R Sk i PR RE . R SC I e R
SRIEH L % F 8924 Coanda JE 2 Y 4% B 280 T 1583 .

016 - ——a gr15°

I —a a-15°
F —8®— at+15° Coanda
——O—— a-15°_Coanda
012 F
13 008 |
0.04 | JOODDP
00
P ¢oe0ee
000 [ IS WA IS I AT NI IRV A |
10 20 30 40
ABI(°)

Fig. 5 Performances of the variable camber inlet guide
vane with two Kinds of slotted shapes
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Fig. 6 Performances of the variable camber vanes with

different design points
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Fig. 7 Normal performances of the variable camber inlet
guide vane with £15° and 0° rotating angles of the rear

section
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Table 2 Performance parameter of the variable camber

inlet guide vanes

Rotating angles Total pressure

Total pressure Outlet flow
of the rear . recovery
. loss coefficient - angle/(°)
section/(°) coefficient
+19 0.014 0.999 391
-17 0.042 0.996 37.03
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Fig. 8 Normal performances of the variable camber inlet
guide vane with -17° and +19° rotating angles of the rear

section
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