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High Speed Tests of Automatic Valve

for Reciprocating Compressor

By Shigeru Ito and Koichi Yokota
Kawasaki Works, Hitachi, Ltd.

Abstract

Recent progress in industries has come to demand very high performance of
reciprocating compressors. Along such trend of the time, the compressors have
been developed in some way or other to give higher speed and performance with
smaller structure. And in such compressors the automatic valve assume an im-
portant role.

As to the characteristics of the value, however, very few reports or data have
been made public to date as regards the automatic valves which places a hindra-
nce for the completion of a right design of high speed compressor.

With the above in view, the writers investigated the effect of the spring force
of automatic valves on the volumetric efficiency of compressor at various speeds.

A four-cylinder Diesel engine was converted into a one-cylinder test compre-
ssor and test valves were fitted to it. Performance was made at speeds of 700,
1.200 and 1.500r.p.m. and with delivery pressures of 1 to 4 kg/cm* G for each
combination of suction and delivery valves. Opening and closing of the valves
were recorded on oscillograms by an electrical current interrupter and the effect
of spring force and speed upon the motion of the valves were studied.

It was concluded that the spring force of the valves should be made higher
with increasing speed and delivery pressure, and that with spring of appropriate
force high speed operation was possible without deteriorating the function of the

automatic valve.
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Fig. 1. Automatic Valve for Compressor
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Fig. 5. Volumetric Efficiency and the Strength

of the Spring for Suction Valve (1)

00 L i
) —a—Ho.
S . ‘ Pd Tkgln” (1"[ -=o==Ny 7
= i & ﬁ&i/‘zﬁ | _ﬁ\%ﬂ-
ﬁ Py el /%a? 7y T B
5 2‘,_...---",%#%”’5 ___:-“-:-'::;’-‘3
ol e o e P

0 4ol 402 443 404 405 406 407 408 443,
RS D IIRE D Fs (hg/em?)
(700 rpm.)
6 M HHEEEBAREREN (2)
Fig. 6. Volumetric Efficiency and the Strength

of the Spring for Suction Valve (2)



bfﬁ L] L
" W=
et e SRR (Sl AP S x===Ap.
S 9 s e LA R e L e
- w ﬂr" _______ T |
E se=—" ~ | fa=Zkglem’t D
z 7 S——— =gt =~ |
H §=="" fo=dhgfem?G |~ T~~~
-E! 70 T‘f ——f
g 40l 402 003 Q04 405 006 407 408 449

RARDIITRIED Py (ke/tm?)
(2200 mpm)

w7 MR BARITRIESN (3)
Fig. 7. Volumetric Efficiency and the Strength
of the Spring for Suction Valve (3)

100 .

S s o oo g B
= No. 7
:’: J0 e —
‘Eﬂ' e @ L
X a0 e
= =g
H 70{

Q2 047 004 ¢d5 406 007 408 4ds

BRA S 0 ITAE T Ps (ke/em®)
(/200 rp.m.)

g 4

8 K MHEAELWAFIEREST (4)
Fig. 8. Volumetric Efficiency and the Strength

of the Spring for Suction Valve (4)
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Fig. 9. Volumetric Effciency and the Strength

of the Spring for Suction Valve (5)
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Fig. 10. Volumetric Efficiency and the Strength
of the Spring for Suction Valve (6)
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Valve Acting Diagram for Various
Suction Valve Springs
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