
Abstract 

Simulation of Gas Flow through Sand Core 
Yasuhiro Maeda 

This paper provides the numerical simulation model of the gas flow through the sand core. 

When the sand core is used in the casting, the core is heated to release gas which causes casting defect. It 

is necessary to exhaust the gas in order to obtain a sound casting product without defects caused by gas 

entrapped. As a technique to decide the locations of gas vents, knowing the distribution of pressure and 

velocity in the core by numerical simulation is one of the key methods to give sound castings. In this 

study, Ergun's equation is used as the fundamental equation considering the variation of characteristics of 

the sand core. The governing equations for the gas are solved by the SIMPLE method. The experiments 

are done to verifY the model. As the result of tuning up parameters by comparing the result of simulation 

with the experiment, it becomes possible to estimate pressure distribution, velocity, and flow quantity 

with enough precision. From these results, the present simulation provides the useful information for 

deciding the positions of gas vents. 

Keywords: Gas flow, Ergun's equation, SIMPLE method, Core sand, Gas vent 

1. lj:L.YJI::: 
5Ht~:~.1J.AiJ\-;vt,tt'O)~PV7-1'.X~(M:t, .t<llt~~;h,Q~~_j(~(S-z:'iVJI?, );:~(8-'fl:l!~~;:fM]L. ""Cv'< 

--::>iPO)$R-'l!f 1>-2>7JSiV;Q. ::.;h,GO)$-< !:t, rlffi.~~~ ~~~l§llj)l$fa:ii;O)m-~~t c ~;::J1UET Q)5#;.-z:'iV;Q. 

-75, :mn~~~l:tt-60:rt..P9-T~fflv'Q~~~:.:l3v'-cl:t, ~r£c9-TcO)~~!h&tJ&r.tl:..tl?.1f.A!!E 
~;6S;l3::.1?, jJ .Af&:~;QS;;y;:+7i-z:'<VJQm-.g.~;:f:;J::, ::.O)!!£~L.f;::jj .A!:t~r£(7;]~ ~;:~A L..7J .A);:~(S~~ c 
f,tQ. _j(~(SO)f,tv '~~~1~Qt;::60 ~:.!:t, J@tJ]t,t.1J.At!i~""/'I--O)f±~& lJ~1i:~l9c~TQ~'~iJS£V;Q. 

-t::. '"(', *{i}f~-er:t, .1f.Atli~""/'J-.O)f±~& tJ~1i:~l9c60QJ:-z:' ~§~~:tttw¥acttQ cr .:rP"J~rmnQ}J 
.AO)J2g~&tJEf.1J~~{i[V~.::z.v-V3/'I:..tl?~l:l!tlTQh#:.O)f;¥i5fi~~]j.Q. 

7f.-c lv:rt..P Jfi P"J O)m£h~??tJT 3>-5>r:.rMJL. -cr:t, Ergun :it 6)~£~:itc L.t;:: v '< --::>iJ>O)$R-'l!fiJS<VJQ. L.i.l> L., 

$-<O)*ffH:t~~~tJT~. 1 :rJ.::JG&tJ 2 :rJ.::JG~¥tJT-e<VJQ. ~*iil~~~t~~~&1r:.xtL. -ccr.:rt~*iil~ 

~{~L. ""C:lOI?, ~ffli¥.)t,tt:j:t-Tt*J~m£;h,Qjj.AO)~tJT~fT?I:.!:t, 3 t'J.::lG~~~~??tJTiJS~,~c~;tG;h,Q. 

-t::.-z:'*{i}f~-z:'l:t, Ergun :it~""-.AI:., 3 :rk:lG~~~~i?tJTO)V~.::z.v-V3/']5#;.~005BTQCCbl:., 

~*iil~~~L.t;:: § ji]i![~~O) cr.:rr:.J@m L. -c:ff5<1Ji1:0)~'1M~rr?. 

2. ~fl~{JT1.f5! 
2.1 ~M!1.i~it 

7f.""Civ:rt..P!fit*J~:.:l3fTQ}J'.A!:t, Navier-Stokes O)jjf£Jt-z:'~~-z:'~QCbO)cl., jJ'.AO)m£jl]~jl](;:~ 

1 ~J:{:lit~::k~:f3(, ~~I~~mi. maeda@jcga.acjp 

-37-














