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Abstract: In this study, an ISM (immersed solid method) was used for investigating the mass flow rate and efficiency
of an involute-gear pump featuring very high rotational speed. For considering circulation flow at the gear pump and
housing, fluid flow was assumed as turbulent, and the rotational speed of the gear pump increased under the condition
of constant pressure at both the inlet and outlet. The efficiency and mass flow rate of the gear pump were studied by
varying its rotational speed and the clearance between the gear tip and the housing. In the simulation results, as the
rotational speed were increased, the average mass flow rate and efficiency increased. Furthermore, as the clearance
between the gear tip and the housing was increased, the average mass flow rate and efficiency decreased. The
efficiency was 85.11, 90.94, and 93.62 at rotational speeds of 6,000 rpm, 8,000 rpm, and 10,000 rpm, respectively,
under the condition that there was no clearance. In addition, the efficiency was 93.62, 93.29, and 92.74 at clearances of
0 m, 0.00001 m, and 0.00003 m respectively.
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Table 1 Geometry parameters used in the simulation

Notation Name Length(m)
Inlet
Lip diameter 0.0127
Outlet
L
oD diameter 0.0079
L, Inlet length 0.02962
Outlet
L, length 0.03041
Housing
R, radius 0.0106
E Eccentricity 0.00045
C Clearance 0 10.00001 |0.00003
LOD
T Outlet
LOL

C

Rotating
direction ||

Rotating
direction

Fig. 1 Schematic diagram of gear pump
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Fig. 4 Distribution of velocity near the tips
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*o“c}ﬂ]"ﬂ ol=xls wel By

00

Efficiency(%)
il

@®
S
1

AT

o=
E‘r ZLOW = & oWE‘r Fig. 6 olA& AJ7to]
o whg} ko] Ao wE Afe] 2ol
Atk 710e] FALEES 10,000 rppm OF AL
73%-, =] 0 m, 0.00001 m, 0.00003 m & Z7}
uo} A EY] ol23E w HudEgEe
884 kg/s, 0.15828 kg/s, 0.15736 kg/s = 7143} t}.
%EH tﬂﬁ}* 710M4«1 54 2 71019 A

ol
ofr S —E‘
_|_,

mw&ﬁﬂ

.5 %} T %ol 7&%101 ﬂmﬂ w}
9‘%%7} ﬂXlUi EEfrgo] folds & + A
. Fi Oﬂ*i” b=l F7hEk weE a8 Wl
ae 7]01¢] 3 10,000 rpm ©.&
Xé?‘f&?é%, mo] 0 m, 0.00001 m, 0.00003 m & =7}
£ 93.62 %, 93.29 %, 92.74 %E ZFAE}
%7]—5%1] wel EZG3Fo] 7Haslez
gl %L Ut} Fig. 8 oAM=
Shell W 7]ofo] 3]

== 0m=Z 1A A

NETE
‘—v——'——E

12t L2

dp N ol 3@ % K mlm.@ﬁﬂ_ﬂmouﬂoﬁﬂr&émnoﬁ



100 H8g - s - g
%, 7101¢] 3] "4 %7} 6,000 rpm, 8,000 rpm, 10,000
pm = S7Fol| uhel H AR 0.08664 kgfs,
0.12344 kg/s, 0.15884 kg/s = Z7}3lith ojuj= &
7F sl AR 71019 3o mE e &Aool
sle A 7Hgsiglon®, 709 IHEETT St
ghol wel Tl AR & ol E= fAlo AAo] F
7hetnR EEEE Aol S7keth Fig 9 +
71019] 31H57F S71ghel whE e8¢ WstkE g9l
shitk 7]ole] 3[4 E7E 6,000 rpm, 8,000 rpm,
10,000 rppm = S7}3kol| W} 6 85 11 %, 90.94 %,
93.62 %= F7FstAth 7]ofe] 3| HEL=TF STkt
e} EEfEo] Frletn® g8 w3 F13S &

Lt
N Ol

N

HS
=2

e ri
o g H
‘1 G
o
rot
N _{)
N
__cé
1
1o,

N
% o !
g o (o
2L
dp rlr

LY

b ()
Ly

o j}m
P

[y

o

L

o

N =
Ao
ol
S
rr
N,
2
Ny
lo
mi
o i
-

o
o Jo i1y
[k o S

M
W d
o |

olN

o o0 &
>
X
N

o ot T
> o
1o, N
)

a

o —
S

X,

i

o

il

%

12

u

lo

)

o

i

-
©

o
@
L

e
@
1
1

AN NN N

I NS
T RTAV AN WA VAN AN NN A A VAV

o
o
<

I AN W AA VAV AV SR SOV WA AN

0.06 .

Mass flow rate(kg/s)

1 —— n=10,000pm |
003 —_— n=8,000pm
T — — — n=6,000rpm

[0 o e B L L e e e

400 450 500 550 600 650 700

Degree(°)

Fig. 8 Mass flow rate(Clearance=0 m, Outlet pressure=
689,473 Pa)

00

n=6,000mpm |
n=8,000rppm |
n=10,000mpm

70 I ‘

Fig. 9 Efficiency(Clearance=0 m, Outlet pressure=
689,473 Pa)

©
=]
1

Efficiency(%)

m,oooom m, ooooo3 mi ﬂﬂoﬂ
A 0.162 kgls, 0.161 kg/s,

0.16 kg/s & 7rashs <lstgit).
=4, 74&]19} 23 27 oA HAFE o A
H AR 0.15884 kg/s, 0.15828 kg/s, 0.15736

A sl A o] EFTel

gk A FEFS 71%21% ‘J EES 93.62 %,
93.29 %, 92.74 %= ZF 7rAs3Th
uA, 7lele] e “‘ k-4 Alolo] k=

m = LGSl o, 71°H 3| &=t 6,000 rpm,
8,000 rpm, 10,000 rpm ©. & F7}3tol] wal A AAHE)
oA HaATFHFEL 008664 kgls, 0.12344 kg/s,
0.15884 kg/s = % 7}3}3i T},

gAAl, 71oje] S -AG7E St e

Hals gelsih. UAel Hds =4
o] Zfrel U MM FFS Vo R g
85.11 %, 90.94 %, 93.62 %= Z7}8}3it}.

o 9L o
o 2 o
o 2 1o

ARA, 7101 Hzo] Aol 2 Ate]F o]l
A 710l Az A E e =aesith. A3
of meetglS W, dFgFEFe 7loe ZAmel ut

2
N
X,
N
3
o2
o
o
N
o
i
N
2
Lo,
ol
2l
Ip
1 o
o
flo 2 ol

594 Aol ZP—%OH e ARG asion,
o1As] d4 9 Flelst s} Abslel 4 2 7le]
we} sh9gel Aole] A wlol o] Al

B R B T
=

o 7] uFel, B 3 A9 Mmoo )
Fgt 7ol whe Flojgzme] SRS St
s,

% 7]

(1) Lee, J. H., Park, J.

=

, Kim, T. G. and Lee, S. W.,



Immersed Solid Method & ©| &3}

2010, “Two Dimensional Numerical Simulation of
Volumetric Gear Pump Flow,” Korean Fluid
Machinery Association, Vol.13, No.5, pp. 17~21.

(2) Kim, S. H.,, Son H. M. and Lee, J. C., 2011,
“Characeristics of Two Dimensional Flow in an
Involute Gear Pump,” Journal of the Korea Fluid
Power Systems Society, Vol. 8, No. 2, pp. 36~41.

(3) Kim, H. and Marie, H., 2007, “Two-Dimensional
CFD Analysis of a Hydraulic Gear Pump,”
Proceedings of the 2007 ASEE Annual Conference,
Honolulu, Hawaii.

(4) Choi, Y. D., Kim, Y. T. and Lee, Y. H., 2007, “CFD

147 101

ol

948 7]

i
[&l

o] %3]
Analysis of Pressure Pulsation and Internal Flow for a
Positive Displacement Hydraulic Turbine,” Journal of
the Korean Society of Marine Engineering, Vol.31,
No.6, pp. 687~693.

(5) Lee, Y. K., 2009, “Introduction to Analysis Method
Theory of Gear Pump Using Immersed Solid Method
of ANSYS CFX,” Korean Fluid Machinery
Association 2009 Fluid Machinery Research and
Development Conference Program, pp.649~652

(6) Ansys CFX Theory Guide.

(7) Anthony Esposito, 2008, Fluid Power
Applications, Prentice Hall, pp.172~176.

with



