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Two previous paper' from this lahoratory hnve repo rt ed meaSllrements of 
heat conduc tion and fOllntain preSSllre for li quid He TI flowing through narrow 
slit s (0.3/l < d < 3.3/l1 for temperature difrerences as large as 10 K . For the 
lo\\'er , yet app ree iahle. temperature difTerences t he lineal' two-lluid equa t ions 
of London and Zilse l were quant itat ive l.,· verified; integrat ion over t he tem
perature interval '\'tIS required. The preselll paper extends the analysis of the 
measu reme nt s to st ill larger .:c.T's, for which the lineal' equat ions are no longer 
applicable. For this purpose int egrated solutions of the C;orter ·:\lelIink non · 
lineal' lherllloh.,·drodyn:trnic eqllal ions. based on t he concept of mut ual fric
tion, are deri ved wi I h spec ia l empha~ is placed on I he assulllpt ions and restric· 
tions necessitnt ed h~ ' the model. The integra ls for heat How a nd fountain 
pressure huve hee n ~o l vcd numericall~' us ill g; a hig;h ·speed computer and the 
results are compared with the expe riment s. \rhen "inen's values of the mutunl 
friction parnmetcr , I ('l'J a re employed in the solu t iOlls. the comparison is quite 
good, except neal' the A·point; it is a lso sho\\'n t hat ot he r valllcs of "L (1' ) are 
not comput ibl e wit h the observat ions .. \n expl a na t ion in te rIllS of t he vortex 
line model is proposed for the devia t ions nea r 1'x. Desp ite t he agreement 
between the VOl'tex line theory and expNiment ob tain ed here, seve ral as yet 
unresolved difficulties are assoc i:lted wi t h Ho\\' phenomena in small slits; cer· 
tain aspects of these problems are discllssed, most notahly t he crite ria -for the 
onset o r the lI o nlirl<'ar dissiput ion effects , 

I. IXTHODlTTIOX 

Experimental studies, designed to test th l' lillPar l'qllations of motion for 
liquid H l' II under conditions of large temprrul \Ire :lnd pre;.;su rl' differencl';; ill 
nal'l'O\\' channrl" of ('an'fully (' h05l' l1 gC'omelry. bn \'{' I)e'en l'C'portC'd in two prr
vious pnpl'rs (1, 2) (henrrfol't h d(,lIotl'd as 1 and II ). rn interpreting thl';;c me~l'" 

lll'emellt" it \\'as nel'ef'snry to int egrate the lint'ar <'quat,iolls of motioJ1 J\'er the 
temperaturC' diffen'lIcC's elH·ompa;.;sed by the l'xperiments. This approach pl'on'd 
adequutC' to explaill o\);';C'l'\'utiol1s on hoth fountai.n pre;.;;.;ul'C' and hC'at flo\\' over :t 
far widC'r rangC' of tempera ture di~Terl'nce" than ('mild be :l<'('ounted 1")1' by til<' 

• Work perform ed tinde r the auspi('es of the l ' nit etl !'tates .'\tumic Eneq,(y COllllnission _ 
t Xow at llrnokhav(' n Xalion:tl Lailol':tt ol'Y. l'pt on. L. I. , XC'w York . 
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