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F16.2 PHOTOGRAPH OF PLASMA JET APPARATUS
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F16.3 PHOTOGRAPH OF PLASMA-JET EJECTED FROM NOZZLE
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T % 'O

amb

-
F(¢)
fl

Nomenclature

area of probe electrode surface
half width of test section

half width of test section slit
Pu/pyug

specific heat at constant pressuré
°p’p0

mass fraction of j particle
ambipolar diffusion coefficient
diffusion coefficient

thickness of alectrical sheath
diameter of probe

e mE

ionization energy

charge of electron

function .defined by Eq. (3-20)
u/u0

He/Heo

total enthalpy

enthalpy

Plank's constant

heat transfer coefficient

probe current

mobility of ion

7’7

[m?]

[m]
[m]
(-]
[J/kg-K]
[-]
(-1
[m°/s]
[m®/s]
[m]
[m]
[-]
[eV]
[C]
[-1]
[-1
[-1
[J/kg]
[J/kg]
[J-s]
[J/m2-s-K]
[A]

[m?/V-s]



Boltzmann's constant

length of test section

Lewis number

peripheral length of flow channel
mass of j particle { |
Nusselt number (htx/K)

Nusselt number (htd/K)

number density ( = {

i = N )
number density ( = n, = n )
nondimensional number density
number density of j partiéle
function defined by Eq. (4-11)
Prandtl number

pressure

flow rate

collision cross section of j particle
to 1 particle 4
electrical Reynolds number
Reyno%ds number

Rex=(ux/v)

Red=(ud/v)

radial coordinate

probe radius

[J/K]
[m]
[-1]
[m]

[kgl

[Pa]

[m>/s]

[m™]
[-1
[-1
[-1]
[-]
[m]
[m]
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= cylinder radius

sheath radius

cross—-sectional area of flow channel

Schmidt number
temperature

time

non-dimensional temperature defined by

Eq. (3-9)

non-dimensional temperature defined by

Egq. (3-9)

velocity of x-direction

velocity of external flow
velocity of r-direction

velocity of g -direction

mass average velocity of flow
maximam velocity

absolute value of probe potential

diffusion velocity of j component

velocity of y-direction

diffusion velocity

gas phase reaction velocity

‘mean velocity of particles

pfoduction rate of j component

//7_

[m]
[m]
[m™]
[-]
[X]
[s]

[-]

-]
[m/s]
[m/s]
[m/s]
[m/s]
[m/s]
[m/s]
[v]
[m/s]
[m/s]
[m/s]
[m/s]
fm/s]
[kg/m’s]



distance flom flat plate edge

(chapter 2) , [m]
axis of flow direction (chapter 4,5) [m]
x/L defined by Eq. (4-8) [m]

distance from flat plate wall (chapter 2) [m]

axis perpendicular to flow direction

(chapter 4,5) [m]
y/b defined by Eq. (4-8) [-1]
internal partition functién‘ -1
c;/Cio -1
recombination coefficient [-]

ratio of Debyé length to electrode length[-]

surface recombinationvprobability N
thickness of boundary-layer [-]
—%—RT/Ei (-1
permittivity of vacuum - [F/m]
pamkOhler number , -]

mean free path [m]

a quantity defined by Eq. (2-5) [-1
angle from stagnation poit [deg]
thermal condﬁctivity [kcal/m.s.deg]
K/Ko (-]
viscosity [kg.m/s]

W/ Ho _ [-1

/20



ce

ed

ela

kinematic viscosity

collision frequency

a quantity defined by eq. (2-5)
density

p/po

= pD/pr0

quantity defined by eq. (5-4)
dffiusion time

reaction time of gas phase

probe angle against flow direction

eV/kT

stream function

non-dimensional stream function defined

by eq. (3-9)

vorticity defined by Eq. (3-7)

non-dimensional vorticity defined by

Eq. (3-9)
Subscripts

atom
center
charge exchange

electron

boundary-layer edge on probe surface

elastic

= heavy particles (ion and atom)

r21

m?/s]
[s 7]
[-]
[kg/m3]
(-]
(-1
[s71]

[s]

[s]
[degree]
[-]

[kg/m.s]

(-1

st

[-1



‘in

out

N\

ion

“inlet of test section

j particles
boundary-layer edge
outiet of test section
wall

perpendicular to flow

parallel to flow
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