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Investigation of performances of frequency convertible
scroll compressor of natural gas

PENG Bin', LIU Zherquan’, ZHANG Hong sheng', ZHANG Li'

(1. College of Mechane-Electronic Engineering, Lanzhou Univ. of Tech., Lanzhou 730050, China; 2. College of Petrochemical Technology,
Lanzhou Univ. of Tech., Lanzhou 730050, China)

Abstract: A frequency convertible scroll compressor was investigated for supplying natural gas to minia
ture gas-turbines. A test rig of gas supply system was set up and a testing and data gatheringanalyzing
system was developed for this scroll compressor in order to optimize its components and overall system.
With the help of this system, the date gathered could be analyzed in detail and detailed operational cond+
tions of such compressor could be obtained. It was shown by the data analysis that this frequency convert+
ble scroll com pressor exhibited high efficiency and low vibration. Inthe meantime, aservice life test of 400
h was successfully completed for this system, showing the safety and reliability of the gas supply system
by using the scroll compressor developed. The special design requirement was satisfied completely, so that
this investigation provides a theoretical and experimental basis for application of this frequency convertible

scroll compressor in the compression of natural gas.

Key words: frequency convertible scroll compressor; natural gas; performance; miniature gas-turbine

1 RINARIIA fie B 4i bl
© 200510-19

(37505 A25036)
(1976,

2



5 PLC
) Eh% IKEBENER
- © @ et
> AL
, o —
[1~3] 2]
1.1 5
’ )\ PLC [— %%%?L:E~_|
’ ] l_ ?ﬁ%ﬂéﬁ_J
, ; T e R H58
75 Hz , 105 C( th P iR
3, . R4
), I m™/min, kg e
3.5, 0.1~ 1.5 m’/ min. i "63"
’ : ’ — Kl ——— i SR A
R PM P 1
B > Fig.1 Gassupply system of frequency convertible scroll
s compressor
2 RO e s Aa WL R PE RERE 7T
1.2
PID ( PID )
PLC . 1 s
» s - -A/D
, ) , /PC,



e 5D o

32

80~ 110 C, ,
D) ( )
) : 90 C
2 2 3
2 a’ 2
2 ;
R 90 C ,
2 2 2 4
_ 161
» 280
’ 240
| £ 200
) m i
8 160 |.
) m’ N
( ) , ® o
D 80
[5]
’ 40
0 1 2 3 4 5 6 7
035 & /(kge min™)
0.30F 384 1 =3 200 r/min A ) 3 -
s 025 WikeH Fig.3 Diagram of oil injection mass vs. delivery
E temperature
S~
-HE 0.20
0.15 120 e el e
—o— JEAEHLIE O E
0.10 100 | —o— JEAHLI 0
s —— AR
] 5 10 15 20 25 )
k£ /rad ~
)
2 - =
Fig. 2 Diagram of pressure vs. crankshaft
2.2
) HLLSTR f/ Hz
) 4
s Fig.4 Variation relations of temperature vs. operational
m=1 frequen
Td = TsT m queney
) 2.3
T , Cm ;T

U= pa/ps, pd D



6 .« 53
qv = Vinx 10° ; ,
Vs , mm’; n , r/ , R
min. 8%,
v = qv./qv
3 .
1qva , m/ min. 10 -
s | WA
\
, g
< 6F
2 2 QN
¥ B
; , 5
2 2 2 r
’ s 0 20 40 60 8 100
s HIALIR 1/ kW
’ 6
P Fig. 6 Variation of power vs. frequency
) 95%
20 , 400 h ,
ﬂrf'ﬂ% Lo
=15} RO
S // mﬂﬁtﬁ 2 ” ?
g 7
E 10} i ’ ’
S~ ad R
2= 05F ,
/‘/.' 4
'/" L L 1 1 J 3 én _L/I:\)
0 20 40 60 80 100
LK/ /Hz D
5
Fig.5 Variation situation of delivery vs. frequency 2)
2.4
3
, 1m
1 , , ,
Wi = Wp"l‘ Wr = [ ]
1. , 2005, 31( 1) : 66-63.
ma mo- 1
- lps[[,'"z - lj+ Tm(pa— pi)+ [2] ) : [Jl.
5 —
,1999,35(2):38-41.
k. _mi T‘—l_ ) [3] M]. , 1998.
Ple-1" mi-1
[4] , ,
3
:Wo I m W , U (. , 2005, 32(3): 5861.
m3. [5] DUTTA AK,YANAGISAWA T,FUKUTA M. An investiga
tion of the performance of a scroll compressor under liquid re-
frig erant injection [ J]. International Journal of Refrigeration,
Ns= WiQ/(600:1n)
2001, 24: 577 587.
Hl 6] : , ,
6 , (. ,1997, 13(4) : 32.37.



