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Numerical simulation of factors affecting flow characteristics

of double-circular-arc gear pump
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Abstract: Objective: Analyzed the influencing factors of the
internal flow field pulsation characteristics of the new double
circular arc gear pump, and adopt reasonable parameters to
improve the output efficiency of the gear pump. Methods: The
two-dimensional flow field simulation model of the gear pump
was established. and the computational fluid dynamics software
Fluent was used for simulation analysis to study the influence of
different tip clearance., different gear eccentricity, load and speed
flow, flow pulsation and flow field

on the instantaneous

characteristics of the oil outlet of the gear pump. Results: As the
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tooth tip clearance increased, the outlet flow rate of the gear
pump gradually decreased. When the tooth tip clearance was
0.09 mm, the minimum pulsation coefficient of the outlet flow
rate was 0.135, which was the optimal tooth tip clearance for the
gear pump under this structural parameter. Due to the influence
of load pressure and rotational speed, the central axis of the gear
pump deviates. As the eccentricity of the central axis of the gear
pump rotor increased, the outlet flow rate of the gear pump
gradually increased. When the eccentricity was 0.05 mm, the
outlet flow rate of the gear pump increased by 5.09% compared
improving the flow

central deviation,

The

to without output.

Conclusion ; main influencing factors on the flow
characteristics of gear pumps are rotor speed and tooth tip
clearance, and the influence of center deviation is relatively small.
Keywords: double circular arc gear pump; instantaneous f{low;

flow field characteristics; numerical simulation
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Figure 1  Calculation model of double circular

arc gear pump

HEARSHCAARHEF R B 78 W m, H 2

Ui HTREEL o, h 2,57 kI o, T 28° 43 BEIR H AR

%7 18 mm, #jlﬁﬁﬁﬁlﬁ]fm*ﬁﬁ 1.67 mm . i & 5 0[5 2

%M 10.67 mm FHOEHAZN 16 mm, HEHOEHEAEHN 10 mm,

gL EE o 18 mm,ﬁﬁiﬁﬁﬁﬁﬁqﬂﬂﬁé}ﬂxﬁfm

HANE IR 5% 7 B WG A Ab 0 A AE FE — A 18] B, 05 B
o BERh 18.2 mm,

2 PiRAMFE
21 Rigs

e MU B B3T3 CAD w15 46 %8 — 4i
T OB AR 8 o ACISCsat) # 2K, 7 Meshing 38 i



&M | Vol.39, No.10

T A% Az B 2 0 A R 3R AT 0 A A . R B G
RS 0.025 A =AM, — ik =MIBE & RSN
G e A BB BN e L sl e A S W S R | B AR
B A HIEAT T A S0l 43, 7 I A% Joi ik v ik 5 B 00 JiR i AT A
T DA% O S, s e /DN AR BT L Oy 0,54, B R AR T R R
1.00, F¥I BT Ry 0.94, 12 I 4% BT &5 40 1w » W e 47 L 2K,
Getrhoal A5 F W BCE y 49 J7, BonEE 96 1. AR
R0y R BT i WA 2.

0.000 10000 20.000 mm
5.000 15.000
(a) IFRAE R AE Y

(=i
g Z 300000
/2 £ 200000
&g

Z 100000

e

454 604
2 400 oool
S

0 I

0.54  0.60 0.70 0.80 0.90 1.00
HICHEbR
Unit index

(b) Ik
B2 FHxmMEx s

Figure 2 Mesh division of gear pump
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Figure 3 Radial clearance model of gear pump
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