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Numerical Evaluation of Flow and Performance
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ABSTRACT

Steady state flow calculations are conducted for the newly-designed turbo-pump inducers to validate the
performance of Tascflow code. Hydrodynamic performance is evaluated, and structures of the passage flow

and leading edge recirculation are also investigated. The calculated results show good coincidence with the
experimental data of the static pressure performance and velocity profiles near the leading edge. Upstream
recirculation, tip leakage and vortex flow at the blade tip and near leading edge are main sources of pressure
losses. Amount of pressure losses from the upstream to the leading edge corresponds to that of pressure losses

through the whole blade. The total viscous losses are considerably large due to the strong secondary flow.
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Fig. 1 Three dimensional view of the inducer

Table 1 Specifications of Inducer

Number of hlades 4dea
Tip diameter 149.8 mm
Inlet tip blade angle 75°
Outlet tip blade angle 90°
Hub/tip ratio at inlet 0.25
Hub/tip ratio at outlet 051
Tip clearance 0.5 mm
Blade thickness at tip 2 mm
Blade thickness at inlet hub 6 mm
Leading edge radius 0.2 mm
Solidity at tip 297
o o] 47 % &7 3B AHo] o dud g
e &59 FEZeA H-I 249 LE-79 A9
Al Hugse] AgEE AFAsl fAF o),
ol JAFAE dulg ool Ad ¥ Fds szl 4
7he EHolER ofFefx 9lx, EHo= st F
Aol distel 2000 A= HEoIA Qith Byol=

ZrE AeelM r-tan g =YAT Aoz HAFYS
H, Eeols Zhe 2349 ﬁoi AAE o] Tt o

o)
€ Table 19 A~ AA =

A9 el dig A4
ol girt.
2.2 Hb Hx}
AMAAE Ewakes 1207], w7l gistd
e Ak A,

28 Mg Wdzm}ng%~gwﬂ5§‘L
Fohe Hole FAREAZ o

FHOIAXNL MSA, M25, 2002

2.3 A =A

Aol A3
5% s

ol
T
s
i
juiss
ST
2
D)
M =
lm}r
2N
nzf_wr
szrtr
¢
m‘{;ﬂﬁim
St )yé}.g
X B B
2L ol =
ozﬂ,%ﬁﬂ‘
;94[0_}_‘,
o8 ow
o
offl

y

ol
R
Buiy
off

|
Fo

=
ol

_ov
< Ho

3]

o

I g

foty

2

I
EAS
)
£
o
I
(ﬁ‘:,"
[«
ol
8
ShouE

%
T
4
o
08,;': f

RO
)
rl
ot
2ol

oz o}oaorq 4% fAE B2 39
FATE A (DA 2ol Folgion,

¢: cml/ut (1)

ATNAS FNF S 2 ¥

ATE o u]?_t]_.

A7 ey B ou, ©

dlol= ol o] 3

= =

3. A&t

20 o g

Ir
E

Fig. 3& Fig. 2004 B& vle} Zo] QIFA &7
SRR 720072 A1 A AGHEE Fel
P_jn (z=-0.165m)
i
[
Inlet T

Inducer blade

Fig. 2 Inducer cross—section and the locations of flow measurements
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Fig. 3 Measured and calculated variations of static pressure
coefficients of the inducer
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Fig. 5 Meridional variations of pressures and loss coefficients at
¢=0.078
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(o)
Fig. 8 Pressure loss coefficient contours at meridional surface
for (@) the design flow rate at $=0.078 and () the off-
design flow rate at¢=10.06

Fig. 9 Static pressure coefficient distributions at the meridional
plane at ¢=0.078
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Fig. 10 Streamlines passing the blade tip
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side, (cnear suction side; $=0.078

ol e e

AoA BAE el EFHM, o]d o]fE °]

A Fe FEEAL BANA Ark

3

3.5 QIFA ARMIM FESEX

FA AFolde U £5 W+ FHg 139 2
o] QFA FBZo] ARHY| AAAL z=-008m 7}
AE dASA gzt glom, Atk Fig. 1490
A wE sk 3ol W el disie] AT e
Aol T & 4 vk BT Fy Zo| A

nadNE Sn & dlA f50 AAZ stel

b

sEE @89, A%e A5E AL BUL. 4%
& Hng At f2 9 LR HB 2
dHE £E7h FAe, 979 wHez skl #

em AN FuE 8o g UM, gL
ol Belwh

SHIOVANL M5, W25, 2002



(a) Observation plane

(b) Streamlines and loss contours

Fig. 12 (a) A plane near the blade exit and (b) secondary flow and pressure loss at ¢=0.078
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Fig. 13 Axial velocity variations at upstream
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Fig. 15 Relative flow angle variations at upstream
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Fig. 14 Static pressure variations at upstream
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