& »

7 Pt +

AR ¢
R R Lk kL

HNEFVEEREB I 3D Y
Three-Dimensional M odeling of Operation M echanism
for Well-Type Cathode Seam Torch

3§ %% : 10020011 NERO032
LLEPMGE) Mz AR
kR %

MR T 02-27376793

E-mail address : chausw@ntust.edu.tw
PASBR A R LTS

L pH100# 11 % 30P



FRAE R o 2
B v R B AREI P s 3
BT P BEER s 5
= S BT NERIFECA 7
SO RBRF B 10

ﬁ#;ﬁ@ﬁﬁ&ﬁﬂ ............................................................. 12
() AR FE AN BT AT S B 12

Lo B TAEC e 16

(2) A A 2 F AR P o 23
T~ BT E 2 BB AET T U e, 29
T AP EFTFLBZ T T e, 31
(=) AETN BRI A 2 e, 31

(2) £ 3 RIS B eeeesee s 33

Ty A BB I 3 s 35
—~§¢§m@ﬁﬁ& ..................................................................... 35

A E(f?ﬁﬁ X F’/n ..................................................................... 50
2 v GPU EE T 53000 A T e, 56
2. %Y é}fk— ......................................................................................... 60



AP LRRUCEN SRR F ML R G R D

A

‘:l’ri’ "z ;%ﬁ'a/l;./—— ’}\é—:i"g"l‘{:fﬂ’ﬁi' —‘J._rg_rﬁ_\:f_\. ’ 11)3517’?@7

NS N\

Fi2 s K@ A2 s B E AR SRR AR S FR s AR
R RGBS 0 R X B AEFERSTRAG 0 I g
TEF RS L AR EF A EF 2 H SR E

BoEw Jﬁ;ﬁ WAL A7 7 P‘?‘FE'T | P ]\Jﬁ_
A enF BWFIRFELREF R Rwin s frapis i kR A
ki FLRFMZRA AR R RBEGE R TR
B ol d R AR R A F AT ROt AT TR R
R e Gl R B8 % PP L3 R EE S RN R
B ABETITEERET » AT BEXR LRy %R BEXK

;}’}:‘] Jﬂhév\ lrlv o 7‘\]{3 %’?Ef% £ %’é‘f}};ﬁg;}ifﬁ ’ ﬁll?r —F‘J._;g_r‘ T?v F’a&&\%ﬂ@

FFEIETEL S FE R RBAET TR EE T AN - &
Iﬂ%%?’—f LUPE SR %F:ﬁi“i @ﬁ%]q]@ /”L?,’J\ "B }\i“? W

BB MR BB « RT3 2 HMPP - L B
BANHEL S GPURE T 52 R4cml B3R A BT 7 E T 5
’:‘—L N 3: E o

M4kiw o @ 04~ Chapman-Enskogs ~ GPU 3+ ~ & § T §in

o



Abstract

Based on the assumption of plasma being opticdlip &and
electrically neutral and steady flow, this projeetvelops a parallelized
program to simulate the flow field inside a plastmach with taking the
induced electrical and magnetic effects into actouwhere
magneto-hydrodynamic equations, including the cary equation, the
momentum equations, the energy equation, the durcentinuity
equation and the turbulence transport equationsealkeed by a finite
volume discretization in a segregated manner. Téwsity, viscosity,
specific heat, heat conductivity, electrical cordity and radiation
emission coefficient of plasma flow determined bg toncentration of
different species of the plasma gas, where thetiksiemodel is
employed to calculate the species concentratioth@fflow field. The
transport coefficients of plasma gas at thermalldbgum are obtained
from the Chapman-Enskog solution of the Boltzmaguation. Steady
simulations of dc plasma torch are conducted testigate the heat and
mass transfer characteristics of well-type nondfamed steam plasma
flow. Additionally, the flow solver for GPU platfor is implemented via
the HMPP software, where the efficiency of paratl@nputation among

different platforms is evaluated.

Keywords. transport coefficient, Chapman-Enskog method, GPU

calculation, steam plasma flow.
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