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The flow of a s l ight ly r a r e f i e d  gas (Kn < 0.1) in a na r row sl i t  channel during subl imat ion 
f r o m  one of the wails  under  the influence of an inflow of heat  (by conduction and radiat ion) 
f rom the other  wall  of the channel is cons idered .  An equation is der ived  for  the p r e s s u r e  
d is t r ibut ion  in na r row  sl i t  channels in a f o r m  convenient for  analyt ical  invest igat ion.  

Var ious  eases  of the flow of a s l ight ly r a r e f i e d  vapor  through na r row sl i t  channels were  studied in 
[1-3] for  low and med ium Knudsen numbers  (0.01-0.1) with s y m m e t r i c a l  subl imat ion  f rom both walls .  One 
c h a r a c t e r i s t i c  of these  flows was the p rac t i ca l ly  un i fo rm dis t r ibut ion  of the the rmodynamic  p a r a m e t e r s  
of the vapo r  along the no rma l  to the wall.  

In many  technological  devices  (such as sub l ima t ion  chamber s  of the t r a y  var ie ty)  the hea t -  and m a s s -  
t r a n s f e r  p r o c e s s e s  a r e  not organized  s y m m e t r i c a l l y ;  this  d i s to r t s  the uni formi ty  of the vapor - f low p a r a m -  
e t e r  d is t r ibut ion  and, cor respondingly ,  modif ies  the c h a r a c t e r  of the flow. In o rder  to analyze  this in- 
f luence we shal l  he re  cons ider  flows of s l ight ly r a r e f i e d  vapor  in a na r row gap between pa ra l l e l  wails 
(Fig. 1) a r i s ing  as a r e s u l t  of subl imat ion  f r o m  the wall 1 into the channel.  We shall  a s s u m e  that  heat  is 
conveyed to the p h a s e - t r a n s i t i o n  su r f ace  f r o m  wall 2 by way of the flowing vapor  and radiation~ 

In the s y m m e t r y  plane of the channel we introduce the r ec t angu la r  coordinates  0xy. The dis tance  
f r o m  this plane is m e a s u r e d  by the coordinate  z. If the height of the sl i t  channel 2h(--h < z < h) is smal l  
compa red  with the sca l e  L of vapor  flow in the 0xy plane,  the equations of motion, continuity, and energy  
may  conveniently be  e x p r e s s e d  in the following f o r m  {as in the ana lys i s  of the flows cons idered  in [1-4] 
we shal l  spec ia l ly  d is t inguish  the t r a n s v e r s e  veloci ty  component  (U = U + kw) and the de r iva t ives  with r e -  
spec t  to z): 
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Fig. 1. Scheme of flow of a slightly ra re f ied  vapor in 
the gap between paral le l  walls. 

In view of the possible severe  inhomogeneity of the t empera tu re  field ac ros s  the slit  channel, we 
allow for the t empera tu re  dependence of the coefficient/z, but assume that Cp and P r  are  constants.  

At the walls of the channel we have to satisfy conditions corresponding to slippage and a t empera-  
ture  jump. If we neglect the thermal  creep and the res i s tance  of the phase t rans i t ion  (shown to have only 
a slight effect on the flows under considerat ion in [2]) and also quantities of the order  of h2/L 2 by compar -  
ison with unity, these conditions may be written in the form [5] 

2 - - 0  / :r p Ou 
" = - o - [ ,  v 2 oV(':-1)~ az  ' 

for z=- -h ;  
H --1 2 - - a  1 5  i / ' i  .~_ ~ OH 

g(.P) a 8 V 2 Hp~ ( ? - - I ) H  az 

2 - -  0 . / / -  ~ tt 011 - - , j  
u = - -  0 t--' ? 2 Pl (y - -1 )H --'Oz 

for z = h .  
H - 1 2 - - _ ~  15 l / /  ~ ~ OH 

H~o o: 8 V -~-  H9 V (7 - -  1) H az 

We shall consider  laminar  vapor flows corresponding to smal l  tteynolds numbers (Re = pV~h2/#L). 
Since the t e rms  on the r ight-hand sides of Eqs. (1)-(3), considered in relat ion to the t e rms  on the left-  
hand sides of the corresponding equations, a re  quantities of the order  of Re or h2/L 2, in the l inear ap- 
proximat ion  (to which we shall here  r e s t r i c t  our analysis) these may be neglected; taking the power r e -  
lationship of [4] for the viscosi ty  [#w/~w0 = (H/Hw0)co] (~ ~ 0.8 for T ~ 273~ co ~ 1 for T << 273~ we 
may then write sys tem (1)-(3) and conditions (5), (6) in dimensionless  form as follows: 

(5) 

(6) 

a~ x~ = vl]; a~ - 0; (7) 

for ~ = - - 1  

�9 X ~ - V  2 aX 
U =--k, ,  ~o+,/2 au ~ -- 7.~, - -  k~X~ - - -  (8) 

ii a~ ' H a~ 

a t .T('#): j ,  ( 9 )  

for ~ = I  

= ; (Io) 
n a~ T~ a~ 

The problem represen ted  by E q s .  (7)-(10) is s imi la r  to that considered in [5], which related to 
Couette flow in a slightly ra re f ied  gas; it differs f rom the la t ter  chiefly by vir tue of the nonzero p r e s s u r e  
gradient  VII and the consequent field of velocit ies averaged over  the height of the slit channel, which is 
charac te r i zed  by the l inear  scale L (L >> h). In addition to this, in the present  case there  is no relat ive 
motion of the walls, and a different approximation is used for the t empera tu re  dependence of the coefficient #. 

If we confine attention to fa i r ly  slow subsonic flows (M 2 << 1), the r ight-hand side of Eq. (8) may be 
neglected.  Integrat ing Eqs. (7) and (8) with respec t  to ~ a corresponding number of t imes we deduce 
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Fig.  2. Change of p r e s s u r e  (N/m 2) in the gap be tween  
c i r c u l a r  d isks  (R', mm) for  a sub l ima t ion  r a t e  Jm (kg/m2 
�9 sec)  e q u a l t o :  1) 10 .10 -4 ;  2) 8 .10 -4 ;  3) 6"10-4;  4) 
4"10-4 ;  5) 2"10-4;  6) 1"10-4;  7) 0 .5"10  -4 and a s l i t  height  
2h (mm) of: a) 2; b) 2; c) 20. 

U =  BI [Z (;) - -  Z (--1)] + [ ;X (;) + X (- -1)  Z~+-~ (;) - -  Z~ ( - -1)  ] b 2 VII + B4; II = II (~, '1); 

Z(~) = [ha + (co + l) b2~] 1/~+1), 

H e r e B k = B k ( ~  ~); bj =b j (~ ,  ~); •215  ~?, ~). 

Since  we a r e  cons ide r i ng  flows c o r r e s p o n d i n g  to  Knudsen n u m b e r s  of Kn < 0.1, on subs t i tu t ing  (2) 
into the  boundary  condi t ions  (9) and (10) we may  neglec t  quant i t ies  of the o r d e r  of k h [k H = O(Kn)] and 
make  the subs t i tu t ion  • ~ X(II), • ~ • on the  r igh t -hand  s i de s .  We thus obtain 

x~+~ ' x~+~ (rI) 

b~= ((o + 1) {2+-~-[X~+'/u+X~ (II)] 1J ; 

, b v~ [Z~+' Z ~+' (l-I)] . 
b8 = X~+] (fl T . w . ~  ~ - -  

2II + ks [Z~ +1/2 + Z ~+I/2 (H)] ' 

X (-- 1) -- Z (H) + k. [;~+~. _%co+~ (H)] Z ~/2 (II) . 
2(0~ + 1) El 

[v~+l __ X(o+l ./1/2 
i~ta) i~ w X (1) = Xu, - -  kH (ii)] 

2(0 + 1)H 

Working  to  the  s a m e  a c c u r a c y ,  by subs t i tu t ing  (12) into the boundary  condi t ions (9) and (10) we ob-  
t a in  B k = bkVH w h e r e  

[Zo+2(+ 1)--X~ + 2)b2{[X(1) + X(--1)III + k~,b2Ix~/2--X'/2(II)]} . 
bl = - -  (~+2)  bd tx  (1)--Z (--1)111+k.b~ [X~/-~ + #/2 ([I)1} ' 

b 4 = k, (b x - -  I) X '/2 (H)/H. 

(11) 

(12) 

(13) 

(14) 

A f t e r  in tegra t ing  Eq.  (4) wi th  r e s p e c t  to  z be tween  - -h  and h, a l lowing fo r  the fact  tha t  sub l ima t ion  
takes  p lace  f r o m  the l ower  wall  [w(h) = 0; p(--h)w(--h)  = ]m], we obtain a d i f f e ren t i a l  equat ion  de sc r i b ing  
the p r e s s u r e  d i s t r i bu t ion  in the p a r t  of the sl i t  channel  unde r  cons ide ra t i on :  

1 

vU 1 _ Y -  1 hHwo . j" Ud~ 
V ~w0V ~ lm; U l = I I  Z 

- - 1  

(15) 
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Fig. 3. T e m p e r a t u r e  d is t r ibut ion  in the gap between 
c i r cu l a r  disks (R', ram): 1) t e m p e r a t u r e  of hea te r  
disk Tw; 2) subl iming disk T(P);  3,4) vapor  t e m p e r a -  
ture  T (h) and T (--h) in the gap between the disks for  a 
sl i t  height 2h (mm) and a subl imat ion  r a t e  Jm (kg/m2 
~ of: a) 2 a n d 6 " 1 0 - 4 ;  b) 2 a n d  10.10-4;  e) 20 and 
1 . 1 0  -~ (continuous lines) or  0 .5 .10  -4 (broken lines).  

In genera l ,  

1 A (fl, Z~) V H2, U~= --~ 

where 
bl [ (1 --0x) Z(--  1) X(~ (-- l) 

A(II, Xw)=2 b: -- o)b~ + o)(o+2)b~ 

_' _ _ ]  X2(~ ( I ) - -  X2(~ (--1) 
b, [ x o ( 1 ) _  z o ( _  1)1 - 

o)b 2 J 2(o) + 1)(o) + 2)b~ 

The subl imat ion  intensi ty Jm is re la ted  to the speci f ic  t he rma l  flux q t rave l ing  toward the lower  wail 
by the obvious equation Jm = q / r .  The flux q = ql + q2 where  ql is the heat  flow f r o m  the vapor ,  and q2 is 
the rad iant  t h e r m a l  flux absorbed  by the phase - t r an s i t i on  su r face .  

It is a l r eady  well known [5, 6] that  for  the flow of a r a r e f i ed  gas  ql consis ts  not only of the flow of 
heat  a s soc ia t ed  with t h e r m a l  conductivity,  but a l so  that due to the work of f r ic t ional  fo rces ,  i . e . ,  

q1= ) ' ~ z  + p u  O z . ~ h - -  h X~----(7--1)PrM~"x~U0~ ' - ~  " 

Since we a r e  consider ing fa i r ly  slow flows (M 2 << 1), to the accu racy  a l r eady  specif ied we may 
neglect  the second component  of heat  flux as being a quantity of the o rde r  of KnM 2. By vi r tue  of (12) 

~'wo T~o 
ql = - -  b~. 

h 

If we neglect  the absorp t ion  of the rad iant  flux in the na r row slit  channel and r e m e m b e r  that  the 
l inea r  sca le  (charac te r iz ing  the essen t ia l  changes in the flow p a r a m e t e r s  and the t e m p e r a t u r e  T w of the 
heated wall) L >> h, we may  cons ider  that radiant  heat  t r a n s f e r  takes  place  a lmos t  sole ly  between opposite 
e lements  of the channel wal ls :  

q~ = ~ [ T 4 ~ - -  T ~ (P)I  = ~ T~0 [X~ - -  X ~ (1I)1. 

By subst i tut ing the exp res s ions  for  ira, ql, q2 into (15) and using the equations 

(7-- 1) H~o/V~ = M-~; c p ~ 0  = Pr Xw0, 
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Fig. 4. Dependence of the l imit ing 
p e r m i s s i b l e  p r e s s u r e s  (P, N / m  2) at  
the cutoff point of the s l i t  channel be -  
tween the disks  on the intensi ty  of 
sub l imat ion  Jm (kg/m 2" see) and the 
s l i t  height 2h (mm): 1) 2; 2) 3; 3) 4; 
4) 5. 

X~+, _ #o+, (H) { 1 - -  
2 ( o ) +  1) , 

we thus obtain the fundamental  equation 

V [A (H, Zw) vH~I = 2 - {Bi ix 4 - -  Z' 
7M s Pr A (II) (H) + 

_' X~+'-- Xo+ I (H) (16) 

' (r 1){2+k. [7~'~+'/~+ x~+,/~(rl)ln} �9 

In any p rae t i ea l  s y s t e m s ,  e i ther  the t he rma l  load d i s -  
t r ibut ion  q(x, y) along the heated wall  or  the eor responding  
t e m p e r a t u r e  d is t r ibut ion Tw(x , y), [Xw " • 7)1 may  be 
speci f ied .  If the t r a n s f e r  p r o c e s s e s  a r e  l imited by the acce s s  
of the subl imed ma te r i a l  to the su r face  z = --h,  the specif ied 
quantity is the function jm(x, y). In those eases  in which we 
may  neglect  the dependence of the latent  heat  of the phase  t r a n -  
s i t ion on the p a r a m e t e r s  of the vapor  flowing around the eIe ~ 
ment  of the subl iming sur face  [r(P) ~ const], the speci f ica t ion 
of jm(x, y) is equivalent  to the speei f iea t ion of q(x, y). 

Fo r  specif ied dis t r ibut ions  of jm(X, y) [or q(x, y)], the 
d imens ion less  enthalpy of the heated wall • may be found 
f r o m  the folIowing t ranscenden ta l  equation: 

k. } 2H [X~+'/2 : 7Y+U2 (gl)] + Bi [;(4 _ Xa (H)] = L). (17) 

Here  s2 = P r h r ( P ) j m ( x ,  Y)/#w0 or  a2 = Prhq(x~ Y)/Pw0. The solution is a function of the f o r m  Xw = Xw (II, 
4, ~). In a number  of cases  this function is  e a sy  to exp re s s  in analyt ical  fo rm.  For  Bi >> 1 (radiant heat  
t r a n s f e r  predominant )  to a f i r s t  approx imat ion  

4 Z ~2 
7~---- V z'(H) -#- B i  " (I8) 

This  solut ion may be ref ined by the pe r tu rba t ion  method,  making use  of the d i sca rded  t e r m s  of Eq. 
(17). The p a r a m e t e r  ~2 under  the root  s ign is then r ep laced  by the p a r a m e t e r  ~21: 

I { [ ] ]I X 4(H) - t  _%~+1(II) • I - -  k. 9. (~+u2)/4 Z ~+1/2 
.ol = Q _ 2 (co + 1) 2n # (n) + -B~- - .  (H) . 

It is  a I so  easy  to obtain a solution to Eq. (17) for  Bi << 1. If T w << 273~ we have ~o ~ 1. In this case  Eq. 
(17) di f fers  f r o m  the b iquadra t ic  f o r m  by a per tu rb ing  t e r m  of the o rde r  of kH = O(Kn). The solution may 
eas i ly  be obtained to an  a c c u r a c y  of O(Kn) by pe r tu rba t ion  theory .  

F o r  a spec i f ied  d is t r ibut ion  of jm(x, y), and a l so  for  r = const  and a specif ied q(x, y) dis t r ibut ion,  
we may  e x p r e s s  Eq. (16) in the f o r m  

v [A1 (II, ~, n) VII21 = r (~, ~). 
Here  

AI(II, g, , I )=  A [II, Z w (n, g, ,1)l; (I)(g, , 1 ) = - - - -  

(19) 

him 
P~wo ?MX~ 

F o r  flows along the x axis  and flows p o s s e s s i n g  cyl indr ica l  s y m m e t r y  (slit channel fo rmed  by two 
disks  ~(~, 7) = ~I(R ' ) ,  R'  = " ~ )  the equation of mot ion of the r a r e f i ed  gas  (19) reduces  to an ord inary  
di f ferent ia l  equation, 

1 d [(R')  *A,(H,  R') dH* ] (~,)~ d ~  -)~;-j = r  (~').  (20) 

Here  A2(H, R ' )  = A t (II, ~, ~). The p a r a m e t e r  v is equal to 0 or  1 for  flows along the x axis and those with 
cyl indr ica l  s y m m e t r y ,  r e spec t ive ly .  In the f i r s t  case  R' = 4. 

In p r ac t i c e  it is usual  to speci fy  the p r e s s u r e  at  the cutoff point of the sl i t  channel [I(R' 0) (for v = 0 
R 0 is the length of the s l i t  channel; for  v = 1 R0 is the radius  of the disks  forming  the walls  of the s l i t  
channel)�9 Fo r  R'  = 0 dH/dR '  = 0. 
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Fig.  5. Veloci ty  (a) and t e m p e r a -  
t u r e  X = T /Tw0 (Two = 273~ {b) 
p ro f i l e s  of the flow of a s l ight ly  
r a r e f i e d  gas  in n a r r o w  s l i t  chan-  
nels  fo r  the fol lowing va lues  of 2h 
(mm), P (n,/m2), and Jm (kg/m2 
�9 sec) ,  r e s p e c t i v e l y :  1 ) 2 0 ;  7.2; 
2o10-3;  2 ) 2 ;  100; 2 -10 -3 ;  3 ) 2 ;  
176.96; 2"10-3 ;  4) 2; 176.96; 
6 . 1 0  -4 . - - V = # w 0 U / h 2 ~ p ;  ~ = z /h ;  

X = T/Tw0.  

H e r e  Aa (P) = 2 b~k-~ -= [ (I - -  b,) X= 
b2 L o)b~ 

b 1 

F o r  p u r p o s e s  of i l l u s t r a t i on  F igs .  

The  f i r s t  i n t eg ra l  of Eq. (20) sa t i s fy ing  the l a t t e r  condi -  
t ion  is 

dl-I 0)2 (R') . ~' 
dR'  - (R') ~ A, (11, R') ' ~ (R') -- ~ (RI) ~ % (R;) dRi (21 

0 

Thus ,  the p r e s s u r e  d i s t r ibu t ion  in the s l i t  channel  is 
found by so lv ing  the Cauchy p r o b l e m  fo r  Eq. (21) by r e f e r e n c e  
to  the  spec i f ied  p r e s s u r e  II fo r  t~ ~ = R'0, which may  eas i ly  be 
done by the R u n g e -  Kutta method  in an e l ec t ron i c  compu te r .  

An equat ion  e x t r e m e l y  convenient  in any ana ly t i ca l  i n v e s -  
t iga t ion  of the p r o c e s s  is obtained fo r  the case  of u n i f o r m  sub-  
l ima t ion  f r o m  the l ower  w-all 0 m  = const) ,  which may  be r e a l i z e d  
e i the r  by in t roduc ing  a c o r r e s p o n d i n g  supply of the subl iming  
m a t e r i a l  o r  by the u n i f o r m  inflow of hea t  to  the hea ted  wall  (q 
= const)  if  r ~ cons t .  In th is  ca se  the  so lu t ion  of Eq. (17) t akes  
the f o r m  Xw = Xw(H) and hence  A(H, Xw) = Ao(-q). It is ,  f u r t h e r -  
m o r e ,  quite c l e a r  tha t  ~(~, V) = ~3 = cons t .  Thus~ the bas i c  
equat ion  (16) h e r e  d e g e n e r a t e s  into the P o i s s o n  equat ion  

II 
V ~'~ = q)8; ~ = 2 j" IIA 3 (II) dII, (22) 

and we may  then make  use  of va r ious  power fu l  methods  of the  
t heo ry  of ana ly t i ca l  funct ions  in o r d e r  to  find the p r e s s u r e  d i s -  
t r ibu t ion  in s l i t  channels  bounded by a contour  F having  a fa i r ly  
compl i ca t ed  conf igura t ion ,  conta in ing  a r c s  Fj c o r r e s p o n d i n g  to 
c o n s t r u c t i o n  e l emen t s  which impede  the f r e e  e g r e s s  of vapor  
(3[I /3n = 0 on Fj).  F o r  example ,  the r e s u l t s  of the  p r o b l e m s  
so lved  in [2, 3] m a y  eas i ly  be extended to  the p r o c e s s e s  h e r e  
u n d e r  cons ide ra t ion .  H e r e  it is convenient  to  r e t u r n  to d i m e n -  
s ional  quan t i t i e s .  Ins tead  of (22) we then obtain 

P 

V~T~ _ 2ff/,,3h a ,. ~F, 32 RT,,,ol f PA a (P) dP. (22') 

(0) -!- 2) 0 2 {X+ - -  Z-- ~- kub2 [Xld 2 -{- X 1/2 (P)]} 

bz (to -~- l) {2 + k a [7~+ I/2 + X~ (P)]} ; 

b, = (b~-- l) G V~  (P) ; 

G x ~ + ' -  x~+' (P) V ~  ; 
X+ = Xw 2 r + 1 

G x~+~ - -  z'~+~ (P) V 2  (P); 
X _ = z ( P )  q 2 o + 1  

2 - -  0- , , /"  ~ ~tw oR V Two . ku 
-- 0 V w ~  ]/-(7 - - 1 )  cp hP ' 

/ �9 2--~z 15 r~ ~woRV Two 
a 8 2 (7 - -  1) cp hP 

2 and 3 show the  p r e s s u r e  and t e m p e r a t u r e d i s t r i b u t i o n s  in the 
gaps  be tween  c i r c u l a r  d i sks ,  ca lcu la ted  by m e a n s  of the equa t ion  

~]~ :(R0)2_ (~,)2] 

f o r  the  sub l ima t ion  of ice .  It was a s s u m e d  in these  ca lcu la t ions  tha t  0 = ~ = 1; e0 = 0.9; 0~ = 0.8; 
= 1.3505; P r  = 0.846. 
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Of par t i cu la r  in te res t  a re  those cases  of sublimation in which the p r e s s u r e  in the center  of the disk 
approaches  the value corresponding to the tr iple point (P = 610.67 N/m 2 for ice, Fig. 2a). 

The curves shown in Fig. 4 provide an upper l imit to the zone of permiss ib le  conditions, beyond 
which melting of the ice begins in the central  part  of the disk. The ver t ica l  axis gives the p r e s s u r e  at the 
cutoff point of the slit  channel (R' = 1R 0 = 0.75 m). 

Considering these velocity and tempera tu re  profi les (Fig. 5), we see that with falling p r e s s u r e  of 
the medium and the same ra te  of sublimation the slip velocity and tempera tu re  jump increase  (curves 1, 
2, 3). Thus, for example, when P = 7.2 N /m 2 the t empera tu re  jump is 30 ~ and when P = 176.96 N/m 2 
--  2.7 ~ Fo r  a p r e s s u r e  of over  610.67 N/m 2 the slip velocit ies and t empera tu re  jump a r e  so smal l  that 
they may be neglected.  

If the t empera tu re  dis tr ibut ion is specified on the heated wall 

T,,, = T,,,(x, y), [X~ =X~.(~, *1)], 

we have A(II, • = A4(II, ~, r~) and the fundamental Eq. (16) reduces  to the form 

v [A~ (n, ~, n) vn~l = r  (n, ~, n). (23) 

For  flows along the x axis (~ = R T, v = 0) and flows with cyl indrical  s y m m e t r y  ~ '  = (~2 + ~2, v = 1) t h e  
la t te r  equation degenera tes  into an ord inary  differential  equation, 

1 d [(R.)~ A, (H. R') dII~ ] = @5 (II. R'). 
(~')~ d~ '  --~7.j 

dII 
- - 0  for R ' = 0 ,  I I = H  o for R'=R 'o .  

dR'  

When studying the subl imation p roces s  over  a fair ly wide range of p r e s s u r e s ,  it is des i rable  to r e -  
place the solution of the nonlinear two-point  problem (247-(25) by the solution of the Cauchy problem which 
we obtain if we specify the vapor  p r e s s u r e  [I for  R' = 0. The solution of the lat ter  by the l~unge-- Kutta 
method is easi ly ca r r i ed  out in an e lect ronic  computer .  

N O T A T I O N  

P, H, p and p a re  the p r e s s u r e ,  enthalpy, density, and dynamic viscosi ty  of the vapor; 
u w a r e  the project ions  of the flow velocity on the s y m m e t r y  plane of the channel 

and the normal  to the wall; 
H(P) and Hw a r e  the enthalpy of the saturated vapor  at a p r e s s u r e  1 ~ and at the t empera tu re  

of the heated wall, respect ive ly ;  
V 1, L a r e  the cha rac te r i s t i c  velocity and scale in the symmet ry  plane; 
q, ql, q2 a re  the total specif ic  heat flux in the di rect ion of the sublimation surface and 

components corresponding to inflow f rom the vapor and radiant flux; 
~, e a r e  the S te fan- -Bol tzmann  constant and the reduced emiss ivi ty  of opposite e le-  

ments  of the channel walls;  
~,  0 a re  the accommoda t ion  coefficient and propor t ion of diffusely ref lected mole -  

cules;  
ep, c v a r e  the specif ic  heats of the vapor  at constant p r e s s u r e  and constant volume, 

respect ive ly ;  
r ,  is the latent heat  of sublimation; 
0xy and z a r e  the rec tangula r  coordinates in the s y m m e t r y  plane and distance f rom this 

plane; 
Jm is the ra te  of sublimation; 
k H = (2 --  ~ ) /~  �9 (15/8) y4-~72(M/Reh); k u = (2 --  0 ) / (e ) f  T~/2(M,/l~eh); lqeh = (P0Vlh) / (~w0RTw0); P0 

= #w0~rlL/h2; Re = pVih2 / (pL) ;  
Kn, P r  a r e  the Knudsen and Prandt l  numbers ;  
M = V1/[(T m 1)Hw0]l/2 is the cha rac te r i s t i c  Mach number;  

T = Cp/Cv; Two = Hw0/Cp; Bi = heaT~o , /hwo;  hw0; #w0 
a r e  the the rmal  conductivity and dynamic viscos i ty  of the vapor at t empera tu re  
Two. The index 0 r e fe r s  to pa r ame te r s  at the cutoff point of the slit  channel. 
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