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LNG Boil-off Gas Reciprocating Compressors

Kensuke Muraill Kenji Nagura

To establish a design for LNG boil-off gas compressors that suck ultra-low-temperature, bone-dry gas, tests
and FEM analysis were undertaken. Capacity calculations were established and verified through test
compressor operation using a CH, ultra-low-temperature gas. Test compressor rider ring wear was also
measured to predict rider ring life-line. It was found that wear increased 400 to 500 percent when the gas
contained hydrocarbon mist. FEM analysis was performed on the cylinder after start up, when the cylin-
der and the suction piping were warm, and then gradually cooled. These results were then used to de-
sign a cylinder for a commercial LNG boil-off gas reciprocating compressor.
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Photo 1 Out view of test compressor
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Fig. 1 Flow diagram of test compressor
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Table 1 Specification of Test Compressor

||| é |
||| |
Pressured

KB-1/2
Model 0 Non-lube CylinderQ
Cylinder Bore mm 300
Speed rpm 680
Piston Speed m/s 34
Disch. Pressure MPaG max 0.4
Suction Temperature O 01500 30
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Fig. 2 Measured temperature of cylinder
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Fig. 3 Comparison of capacity between calculated
value and measured value
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Fig. 4 Wear curve of rider ring
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Fig. 5 Calcurated suction gas temperature during start up
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Fig. 6 Temperature of cylinder wall during compressor start up
0 long ambient temperature suction pipingC

ooooooooood

ooo goboooooooooboooooon
ooooooooooooon

oooooooooooboooooooooood

oooo
cooooooboooboooooooooooon
cOddboooOoOooooooooobooooooyod
gobooooooooooocoooboodnocoo ooo
goboooood ooobooooboooobooooon
gobooooooooooooooocoobooooon
gsoooboooooOooooooboooooooooan
gobooooooooooooooocoobooooon
gobooooooooooooooocoobooooon
gobooooooooooooooocoobooooon
LNGBOGOOOOOOOOOOOOOoOooOo4oooOn

40100000000

OO00o00o0oooobo0ooooon LNG BOGO

66 RsD KOBE STEEL ENGINEERING REPORTS/Vol. 49 No. 10 Apr. 199901



o770 O0OO0OO0OOO
Fig. 7 Mises stress contour of cylinder
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Photo 2 Overview of LNG BOG reciprocating
compressor
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Fig. 8 Temperature of cylinder wall during compressor start up
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Fig. 9 Cross section of piston
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