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Gas Forcesfor Sroll Machinery Modified by Arc2Shaped Top Wrap

Gao Xiufeng, Feng Shiyu, Gu zZhaolin, Yu Yongzhang
(School of Environmenta and Chemica Engineering, Xi' an Jiaotong University , Xi' an 710049 , China)

Abstract : The analyssof the meshing regulation of profilesfor scroll fluid machinery modified by arcs and lines
reved s that the gasforce is different from that of the unmodificative wrgpsonly if the modified profile partici2
patesin the meshing process. The dmplified and accurate methods to caculate the tangentia and radia gas
forces at any rotating angle of the moving scroll are summarized. These methods are suitable for al scroll warmps
modified by arcsand lines. The practica examples verify that the deviation of the s mplified method isless than
5 % for the tangentia force and 15 %for the radia force. After the wrgp modification, thefluctuation of tangen2
tial and radial forcesisone time higher , and the maximal radia force is dmost equal to the minima tangential
force under the insufficient compressng condition.

Keywords: scroll machinery; modification of wrap; gas force

’ 1

(11

, , B:1 B: R

: 2004 - 04 - 30. : (1972 ),
(50306017) .

' 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



1166

38

@
Btx
[ <
Rm
Ozn
v |z
(b)

0 31/2- B L 0 3

[2]

(aB1 s,

(b)B1 B2
2

%Rk

7‘("«?‘:‘!\

"U

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



11

1167

mﬁﬂ@)(%H' %0 +2mﬂpm' DQ (14)
FO) = Fu®) + tht[ZK' 1%} (Px - Prsd) ' (5) (6)
“ " Fu®) = hLu®) (py - pa) (15)
F@) = Fu®) +2ah(p,- p9 (2 Fa®) = fLa®)(p- p) (10
h . P, - kN Fe®) = hle®) (pyy - py) - L G) (pyy - p2)
(17)
[3].
> ’ Fa®)  Fa®) Le®) = Pt[4-e—J (18)
Ftl(e) = hl—tl(e)(pl' pg) (3) n
Fa®) = hLa®) (p, - p) (4 L @) =1 MH]+[ HPI+ 1 =
Lu®) L1 @®) 2, a[-g'r[ -0 -aJ + (a* + d3) V%S + r, (19)
L =
a®) La®) = a+ (&% + df) "0 (20)
f +| 0105| o€ +| M,B| [gﬂ-ﬁl,gﬂ-ﬁz] ]
5@©) = 2 -6 - By + arctan = @
(Ri+ )+ 010 0 8 | 2n-p,07

Lrl(e) =

| 0,0,| S +| 0,B| © [-g'r[ -Bl,‘gﬂ ]

o [3n p.o

| 0102] sr%

1
€O) = -0 +0 - arctan R + rJ
| 0102] = [12+ (R; + 1)?]¥2

| M2B| =] M2H|-| KH| =

2
| 0,B| = a- (a+ d%)Y%sn@ - &;)

a[ﬁn
dg
O0; =Tl - B, + arctan

dr = aB2 +TT - Q) - R
| a

3 ’

Vou Paa Va Pay,

FiO®) = Fu®) + Fo©) +

. ]
kZ hP{ 2k - -,? (Px - Psd)
Fr(e) = Frl(e) -

© 1995-2005 Tsinghua Tongfang Optical Disc Co.,

-0 -al - (a%+ d&)Y%0s® - 8;) (9)

()

(6)

(7)

(8) 5%, 15 %,

(10) 5
(12)

5a
(12)

(13
On

Ltd. All rightsreserved.



1168 38

3.0r
[41

F/AN

\\%E$wﬁﬁ '

770 360 !
(a)
0.60|'
0.55)
0.50F  3n2-p N EEARBM
0.45- ‘\‘/
Z 0.40} %
E“- ) . g*
0.35} "xoq
0.30 B AR
0.25F
0.20 L y - A
0 90 180 370 360
anc’y
(b)
4
6
1.00¢ WEABAE, 6
Zoast o
[ Brs&hF AR ASEIE
DI RBERETEE
0.501 T : pg=0.3% MPa ; p,~0.97 MPg| )
21 S N .. 5%, 15 %.
t)"m(l 6I0 liﬂ 1 ‘80 2_4;0 3ll)l] 360 ’
01") *
(@ ’
3.00 — ENRBESET
_____ REEEETEE -
2.30 TR : py=0.28MPa;p=1.59MPa , ™
2.00 [1] L [31.
2.5 . 2001 ,29(12) :25 - 29.
4 L. " .
BT BEAEAE N [2] : : . B
7 SR Y N [3]. , 1999, 33(12) :
56 - 60.
Q.50 ‘
‘ . Yool [3] , : : S
o.oot/ - N , , " 1.
0 &0 120 180 240 300 160 >
/") 1989 ,26(3) :200 - 205.
(b) [4] . —
P Py 3. , 1989, 17(3) : 54- 61.
5 ( )

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



