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A Study on the Heat Disspation of Air Compressor Cylinder Head

by the Finite Elements Method

Chang Sik Lee*

Abstract

This study describes the conduction of heat in the discharge head of air com-

pressor.

It also gives a base for a finite elements analysis of

two dimenional

steady - state heat conduction in the cylinder head of air cooled type reciprocating

compressor,

Using a single cylinder compressor operated at a given speed, tests were made

observing outside temperature, final pressure and discharge temperature

in cylinder head.

As a result, the following were obtained:

of air

(1) The rate of heat flow from the inner

surface of discharge head to outside wall reach 46 328 kcal /h at a speed of 796

rpm under the constant temperature of inlet air,

(2) The compression work of air

increase in accordance with temperature rise of inlet air.
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e RS shdeia EEY + Ak CR®) . matrix defined by equation (10b)
e THBREEE BAONA L AA t . temperature
&7 MASL 2HONAE BiE#Ha oy {t}: global column matrix
BAZZEEY =& EE BREEET 54 (¢ ] nodal column matrix defined by
2z Ady A= BESHE —FEHA ¥4 equation (10c)
I E g dek 7, : initial temperature
a8ee &K HYL FERX ERBRERY ) T, : final temperature
#HES K17 3k 4 Ao & = B AW . increasing rate of compression work
o BHILE FEY BESTE ERREY P, : initial pressure
ol W3 FHREREL2 Birsta, BAZER P, : final pressure
BESMbal =& FrEEAEY 3 Bk B~RE x, y . cartesian coordinates
B BfRE K Aotk =R RHHM {} : column matrix
Ao REEL AREERTCR $8 X3 C J: matrix
BESmEYY HESAS Subscrips
¢ @ quantities associated with particular
£ % R W triangular elements
A : Cross sectional area of cylinder head i . initial state
Ci®, CL9, G2’ : Constants iniequation {10 S . final state
(D®) : d1sp1a.cement matrix defined by L. AIZIE SISO MBI
equation (7b)
(D) . displacement matrix defined by 2-1 ARIH Sl =2 HERET
equation (7¢) 4dv sl BRERS EHEEMEE 34
{D®3] : tranpose of (D] 2 }oL BMEEe MaHENRS _
E.‘ .'totfal nun-lber of finite ‘elements aax (K,at> (Ky ) Yg =0 (1)
t, j, k! vertices of the triangular
elements 2 ZR"Y —gMes £8 #HEST 2
!y, I,. direction cosines of the outward mARKREm FHE S, S, oA BREM
to the boundary curve S ellA ¢ =¢t(x, y)
I: variz:;:)ional integral defined by equation S, ol A K,gtl +K’a Iy4g=0 2)
19, 1,7 variational integral defined by 2 &g W AEEMSTLTEX 0 SRR
equation (139 and @4 A (D5 EREKH.R st ARE 1+ 44
K : thermal conductivity of the cylinder o dl=o #EHERS FFEShd o Nes &
head TT‘SI"'P(Z)
{P}: Column  matrix defined by equation ff [K" (——-) K’( )z q"t]dxdy(3)
(10 a)
{P}: tranpose of { P} A714 () BuMEE Kdtrl #3kd
g’ : surface heat -flux { } { }a wamg® @, ©
R : gas constant
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