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Geometric Effects on Pressure Distribution in Mechanical Face Seals
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Abstract-The effects of angular misalignment, coning and the temperature difference between the primary seal ring
and the seal seat on the pressure distribution in mechanical face seals are analyzed. The modified Reynolds equation
for the temperature dependent viscosity was solved by a finite difference approximation and Gauss-Seidel method.
It is shown that the amplitude of pressure is significantly affected by the misalignment of the seals and a large tem-

perature difference between the rotor and the stator.
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Fig.1 Misaligned face seals with coning

Fig. 2 Grid for finite difference sloution
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Fig.3 Sealing gap pressure for h=20 gm.

The amplitude of pressure is 1.95.



AAMF A Q2] Aakatad Hejsh orddEol o] A& Fel d AT 51

Fig. 4 Sealing gap pressure for h=30 zm.
The amplitude of pressure is 1.53.
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Fig. 6 Sealing gap pressure for h=50 #m.
The amplitude of pressure is 0. 366.

Table 1 4l< djo]E}

Fig.7~Fig13-& A1 A&
Aldde] AApd4 gl Ak v =0
a4 Z Akl st wE i EE e
ek Fig7ellA Beqda gl sl 3ol Alde] 74}

.} A
o

AA
£ 4 3 A2 o A A
2]

O

o
<
lo
o
o
JE

o RS o
SE& ool gk ephe 1 %5 o] Fols
B gy wedFa gleh mat A9 Adan) 5
e R L PR EERZ RIS R S
Lol A e Ee R AL gln, AsaklA s 3

2
¥
i
30 o
a
=
5
R
—
w
o
i
W
M
R I
-
4
~N
o
X
2
Ped
° Iy i
e 4

= Ade] Aapt 7 AR

1
ol wg Aol AT ofETHE FAsk o

fe} I
Fobe A sPgol ebgel g weAFE A3t
ofek, A2l Ae Gt A FAR Yd gt
ol Aslelf aael Aalew A9 g ol

]
Arlak 24 S A7 gek ol Aabe <142 HAbst
T

8 2 gaks Fu 9eg A el

W

Fig.7 Sealing gap pressure for y=0.022° (100%).

The amplitude of pressure is 397.
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Fig.8 Sealing gap pressure for y=0,011° (50%). Fig. 11 Sealing gap pressure for »=0.005° 22.7%).
The amplitude of pressure is 5, 44. The amplitude of pressure is 0. 58.
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Fig. 12 Sealing gap pressure for y=0,003° (13.6%).

Fig.9 Sealing gap pressure for y=0.008° (36.4%). The amplitude of 'pressure is 0, 21.

The amplitude of pressure is 2. 72,

Fig. 10 Sealing gap pressure for y=0.006° (27.3%). Fig. 13 Sealing gap pressure for 7.200 0%).
The amplitude of pressure is 1.77. The amplitude of pressure is 0.
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Fig. 14 Sealing gap pressure for T,=422 K and
T, =297 K. The amlitude of pressure is 1.95 .

Fig.15 Sealing gap pressure for T,—422 K and
T, =305 K. The amplitude of pressure is 1. 67.
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Fig. 16 Sealing gap pressure for T,=422 K
and Ty =322 K. The amplitude of
pressure is 0.44.

Fig. 17 Sealing gap pressure for T,=422 K
and Ty==344 K. The amplitude of

pressure is 0, 23.
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