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Using the experimental ntllles of q lll:lX \\'e find values of RE gi\'en in Tablc I 
which indicate that it is reaf;onable to neglect thc :;;econd ordcr terms in thc cal
cula t ioll::> of heat f10\\' and fountain pressure. 

In obtaining (6) und (2;») two [If;<;umptions l'oncerning the fl o\\" of hcat han 
bccn mude. The nr5t is that ('onduetion of heat by the o rdilla r~' diITusi\'e mecha
nism is small compa red to the conduction b~' the cOlln tE' rA o\\' meehanism. That 
this is so may be easily verified by eonsidering the results of Zillovieva (10) 
for the ordinary heat condllcti\'ity coeHicient; when t hcse are applied to the 
experim('\ltul conditions of I and II the a moun t of heat carried by the normal 
difl'usi\-e process is found to be se \'eral orders of magnitude :;;ma ller t han that 
transported by the convection process, e,'en at the iarge5t j,T's. 

The second a~ sumption \\'e ha \'c madE' i: t hat the kinet ic enprgy associated 
with the Ao\\' is :;;ma ll compared to t he heat flo\\' h~' internal conn'ction. The 
beat introduced b~' the heater at the hot end of the slit \\'ill be conveyed as 
kinet ic energy of flo\\' as well as by normal fluid convection. The total heu t 
supplied by the heater thpn becomes 

(37) 

Making use of the vanishing of moment-um and defining q i (z) a;; the heat Ctll'

rent due to internal conve(·tion at any poin t z in the lit , i.e., qi (z) = psTvn , 

we ha \'e 

The s('('ond term in this expre;;:5ion is small for tel1lppratures above 1.1°K and 
for the heat currents employed in the expNimcnb under discussion, except in 
the region ,'ery close to the A-point .. -\.t 1.:2°K the maximum "alue of this term 
is of the orciN _10-6; ut abollt Ul7°K when' P< = Pn it is of ('oursr zero ; a ml 
even at 2.1°I( it is no morc than 10-

4
• Thus kinrtic energy terms cannot appre

ciably alter the IW:lt flo\\' through t he clits , 
The linal point to he c1i;.;<'us:"ecl ill this sec tion is the influence upon thc hrat 

flow of the heat genera teo by "isco w-; fOl'('es through ~hear .. \('cording to the two 
fluid model the normal fluid \)rh:1\'C':" as a tntl~' f'la;';:5ical fluid wit h a elas~i('al 

viscosity. The' h e~lt ge'llcra ted prr unit \'olul1lC' per se('ond by ;.;hear ma~' be ex
pressed lI:;ing the H.a,~·l('igh dis;;ipdion fUJl(,tion cf> in the form w;ed by Londoll 
(2{)) 

<I' = :;1 L (al'~ + aVI,lk)2 + 1/' ('\ . vIY. 
- ik a.l·k a.t i 

(39) 

rsin~ tllP approximatiolls :tllll assumptioll:' mnclC' pre"iollsly, the' dominallt 
term is 1/n(al'n: a.r)~. \\,ith (:?O) a nd (r) ) Eq. (:{\)) oe('ollles llpOIl a\'era~illg aero,,:, 

:a III 

, , '" 


