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with <I> and obtain using (-10) 

r 12(Pn/ P)Vn
2
1/n 

sTd2 
(-13) 

Upon integrating r along t.he length of t he slit, the total normal fluid flux change 
within the slit is found: 

(-1-1: ) 
= _~ JT. dT = ~ (~ 1 ) 

SA To 1'2 SA TJ - To . 

However, at any t.emperature T , q = psTv" , so that (-1-1 ) may be \Hitten 

JT. r dz = (pSTTVn) - (pS T'1~n) = ( Pn Vn)l - (Pn vn) o = 6.N, 
TO SA 1 SA 0 

( -t.) ) 

the change in normal fluid flux pel' unit area O\'er the length of the slit . 
The role of r in the two fluid equa tions of motion has been discussed b,' Zilsel 

(80) , and we may readily show using his equa tions tha t the per t urbat ion in, 
troduced by the dis:;ipation term is exeeedingly sma ll. Thus t he R ayleigh dis­
sipat ion t erm does not contribute to the heat flux (where its effect would be 
appreciable) but rat her the dissipat ion present generates normal fluid \yithout 
appreciably influencing t he overall heat transport or temperature gradient. 

The term a nalogous to t he Ray leigh t erm for the Oorter-':'lellink force is 

<l>G~1 = .4.p.Pn( ! V. - vo ! - vc)2 (V. - Vn )2. (-1:6 ) 

When this t erm is added to the Rayleigh term the total change in momentum 
flux can be caJtuJat ecl in a manner simiInr to that u;::ed in Eq. (4-1: ) . The onl~' 

change introduced occurs in the expression for dT/ dz for which EfJ.. (2;j ) is 
used. The fina l result (4;») is uncha nged , for the terms invol"ing the Oorter­
~Icllink eoeffi cirnt .-l drop out. It is likely that there is no dissipa tion associated 
with the Gorter-':'lellink term (31). 

III. :,\DlEH IC:\L SOLD'IO:\ OF F Lo\Y EQC\'TIO:'\S 

To soh'e the nonlinear integral ('quation (:26 ) usc i:; madC' of the fa e- t. that. for 
gi\-en 1'0 and 7\ t l\{' H\'cragr heat ('\I1Tr 11 t, d (,ll:;it~, q through thc s lit h; a con::; tant. 
Thcrdol'(, with a fixr d To chosen as \I'cll a:; a pa rti('ular \'alul' for q Eq . (2u ) 
L'5 integrated llul11('ri (· ;tlly out to ;::uch a 1\ that equa lity is obtaillrd. The heat 
current q is thr n illnra,;rd by a sma ll incl'el1H'l1 t, and a ne\\' (la rgf'r ) "nlur for 
TI computrd . Thi" prof'pdlll'c j,; r<'I1l'utpcl until 7\ rpac- hp" 1\. Thu;; the entire 
q, 1'1 ('urn' is ohta inpd, :\ I1(,W ntlu(' for Tu is th{,l1 ,,(']Pct cd and th r {'ntire pro('('"" 
rpppated . III thi" way th(' family oi hpat fl ow (' uryes is gellNatrd. 


