on;
a_;+v'r‘ =(S—L);
an,
W"' V-r,= =(S- L)e
ar; Z.en: 1
a—t‘+ V- (wl)= —‘TL_‘VV —EV(niTi) -
or
e ene VV——V(neT ) veNI‘
ot
93 5 5 en,Te.
a:(zp9)+ v (zr L P VT)_BVV'FB+PB,ZDSS = Paps

vy =

e
-—@n; —ne)
&

Power on

Equation name

Equation, boundary conditions and notations

Heat transfer

PCoil-VT+7-G=Q

Boundary conditions:
Inlet: T = 300 (K]
Outlet:~i-G =0

. 16
Wall: =7t § = ~k g (25T = Toan)

Notations:

p: the gas density [kg/m3]

Cp: the heat capacity [J/(kg - K))

ii: the gas flow velocity [m/s]

§ = —VT: the conductive heat flux [W/m?)
Q: the heat source for gas [W/m®]

7i: the normal unit vector

k: the thermal conducitivity [W/(m- K)]
A:the mean free path [m]

Tywau: the wall temperature [K]

Equations and notations

Equation name

Equations, boundary conditions and notations

Laminar Flow

P V)i = V- (=l + (7 + V) — (/5@ -]
V- (i) =0

‘Boundary conditions:

Intet:— J' —(n WS = Queems P = Qucem = 100 [scecm]

My
b
Outlet: [~pl +u(Vii + (V)T = /u(v -l = ~Far, 55 < po,
Wall:i =0

po =10 [mTorr]

Notations:
pthe gas density [kg/m?]

s the gas flow velocity [m/s)
p: pressure [Pa]

s the dynamic viscosity [Pa - s]
i:the normal unit vector

My Mean molar mass[kg /mol)

Vi standard molar volume[m?® /mol]

Equation,

Two-Term Approximation

2o
W = —yelo, —Za(%)Aj, D= V(N ) ( ) Vk”TszoE+ Za( )(Az +e32)
n
0= 2L (CE) 26, 4 20 "—;)(Azwmm, ¥= @a/m)2 62 kg )

4y = L W fdy, A= J; SR fwd, A= j  rwdu

Notations:

S:The source term, energy loss due to inelastic collisions
¥ = @a/m,)/2 [CV/2[kg'/?)

e:energy [V]

o,: the total elastic collision cross section [m?]

Op: the total collision cross section [m?]

q: the electron charge [C)

T: the temperature of the background gas [K]

ky: the boltzmann constant [J /K]

ny: the electron density [1/m?]

Ny:the background gas density [1/m?)

Power Off on Equation name
Elecn'on 17 17 17 17 17
. A 4.86x10 A 4.2x10 A 3.9x10 A 3.78x10 A 3.74x10
dlensgtv x10"7 x10%7 x10"7 x10"7 x10'7
(1/m?] 4 3.5 3.5 3.5
4 3 3 3
3 2.5 25 2.5
2 2 2 2
2 1.5 15 15
1 1 1 1 1
0.5 0.5 0.5
v 1.79x10% v 8.81x10"? v 6.36x10"? v 5.15x10% ¥ 4.43x10"
Electron
Temperature Aa24 A116 A 0.68 A0.48 A0.36
] a2 1.16 0.48 0.36
4.1 1.15 0.68
noonoa gs 114
38 113
3.7 1.12 0.67
3t 111
0.47 0.36
v 3.42 vil ¥ 0.66 vo0.47 ¥ 0.36

- 4atg|

o = = -

Research Topic

HEE X ClAZg 0] SHO
A& E| &= plasma simulation

modeling & integration

Case 2

Magnetic
flux density
( )
Electric
field

(

Electron
density
[1/m3]

Max= 3.26 x 107

m-3, AVG= 7.21 x 101m3

Max= 1.89 x 107 m-3, AVG=4.94 x 1016m-3

Electron
Temperature

v

Max=2.80 V, AVG=2.29V
W S

~

|

Electric
potential

v

-

Max= 15.57 V, AVG=10.84 V

Plasma Lab.




