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Design of a slot-type casing treatment and its
experimental validation

LIU Lrwei, FAN Lin, LIU Huoxing, NING Fang fei

( School of Jet \Propulsion,
Beijing U niversity of Astronautics-and A'eronautics, Beijing /100191, China)

Abstract: Steady ‘Reynolds averaged Navier Stokes—(RANS)” of a test rotor with solid
casing was simulated, and the flow_field near-the rotor-tip was investigated. Based on several
predominant-flow features at the blade tip-region-as the rotor is operate at design state and
near stall state respectively, a back chamrbered axial skewedslot casing treatment was de-
signed. The performance of the casing was then validated experimentally on a high speed test
rig, showing that this ¢asing treatment has notable capability in improving the stall margin
of the test rotor, whilst the loss of efficiency is acceptable. This illustrates that the design of
the casing tréatment could be feasible on the basis of the rotor tip flow field with the solid

casing.
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Fig 1 Calculation mesh system

1.2
(Multr
block aerodynamic prediction, M AP) e,
N-S
(RANS), AUSMD/V ,
sA
RANS

0.57

— DI U (9,3
SoOBBREED

{ocopoooopoo

\ i

(b) 60% i HE R . YLK A

2 98%

Fig. 2 Relative Mach number distributions at 98% span

3 98% 60%

98 %



9 : 1715

; 14 mm, 28 mm,
, 0.8 , 3
98 % , ,
2/'5 ; 60% R . 3(b)
1/3 . , , 60%
b
2
SIn e b s .,
2 MRIHIR ALBBL vp-gof5
« 150 PALRROLIE L) AT 26 o
2 40 =L J24 =
2.1 % 130 {20 &
5 , )
5 o 120 =
ey ]
110 [ s ik {18 £
%) A ey
; 100 =----p-e. FHXL AL d16 '\:'\
£ 90 —— ¥ 414 =
s T gl T Alim e
1 1 1 1 1 1 lz
( 0.08 0.0 0.12 0.4 _0.16
X
)5 ) ; (a) 98%HFT | 4;
’ (IR gt mpl W RIA%
o LbSehb N RN :
, , E LI5 &tI‘HHLliJM Enlu,g Has =
S ' q140 <
( ) aTier {135
e — n.s {RE s
? =) H)S‘-———p.&ﬁ]g - jl;g =
o | n.\ﬂlx%né.rg il
T e pee- HIXEE S -+ 1120 5
= ) At s
= 95 A gt 10 S
« 2 , Y i 1 R e S i 1105 =
0,087 0.10 0.12 0.14 0.16
5 X
(b) 60% 4% i
2 2
3 98%
2
(n.s. 5 p-e. )
2
Fig 3 Axial distribution of circumferential averaged wall
static pressure and relative total pressure at
’ ’ ’ 98% blade span height
’ (' n.s. stand for near stall operation point; p.e.
stand for peak efficiency operation point )
98 %
, 60%
2
2 2
, R 0.8,
? ” 4( a) ’
3a) . 98% ,
174 2/5 , )
, ;0 60% ,
, , 98% , )
25 . 4(a).

, 2/5 , 4(b)



1716 23

(b) ZbFHHLE 55 +‘J7‘“<

(a) b PHALIE 2504 R~ 250 ( 57 : mm)

B4 R iseat i A0S i Bl o R Ak BALE

Fig. 4 Designed back chambered axial skewed slot casing treatment configuration
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Fig. 5\ Test rotor performance with.solid casing andCasing treatment
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