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Equation (8) may br rearranged to give 

I 

The heat balance, Equation (9), gives 
one relationship for C, and hcricc p a  
as a function of thc surface temperature. 
Simultaneous solution of this equation 
with the vapor-pressurr-temperature 
relationship for the substance enables otic 
to determine thc surface temperature. 

LIMITING CASES 

At very low pressures coriduct,ion 
through gas becomes negligible, sad all 
heat transfer is by radiation. Also since 
D, varies inversely ivith gas pressure, the 
term & / [ ( a  + A)D,]  becomes very small. 
For this case I3quation (9) rcilurra to 

At higher pressures, A <<a, l / ( a ~ T )  << 
alD,,  and [ l / ( a H A ~ p . \ / ~ % ) l  << a h ,  
Equation (9) brcfomes 

c, = a [ I ? ?  + (11) D” 
If in addition the sphere diameter is 

small, radiant heat transfcr will be small 
compared with that by conduction, and 
Equation (1 1) simplifies further to 

c, = - (  12 T m L  - T  8 )  (12) D, 
Equation (12) with a slight modification 
mas uscd by Johnson (3‘) in analyzing 
measurements of the surface temperature 
of evaporating water drops. (In Johnson’s 
case the left-hand side of the equation 
was given as 6, - C,, where C, is the 
concentration of water vapor in the 
ambient gas. In the present case C, was 
assumed to  be zcro by use of a suitable 
absorbent.) 

A few measurements have been made 
of the temperature depression of a 
hollow sphere, coated with naphthalene, 
evaporating in  air inside an 18-in.-diam- 
eter bell jar. In the pressure range 500 
to 800 p Hg the results agrec rather well 
with the prcdiction of Equation (11). 
Further experimental work is in progress 
to cover a wider pressure range. The 
assistance of the National Science Foun- 
dation under grant GI617 is gratefully 
acknowledged. 

NOTATION 

a = sphere r:iclius 
C, = conccntration of evaporating sub- 

stance in gas in equilibrium with 
sphere surface 

D, = diffusivity of evaporating sub- 
stance in gas 

4 = emissivity 
h, = coefficient for radiant heat transfer 

k = gas tlierrnal conductivity 
L. = latent heat of evaporation (or sub- 

limation) per unit mass of cvapora- 
ting substaucc 

-11 = molecular weight of cv:tpor:tting 
substance 

P = gas pressure 
T ,  = tempcraturc of enclosurc wulls 
T ,  = temperature of evaporating sur- 

face, sphere surface temperature 

Greek letters 

aH = evaporation coefficient 
aH = thermal accomodation cocfficicnt 
A = distancc of order of o~ ic  mean 

A, = free molecule heat conductivity a’ 

u = Bo1tzni:~nn’s constnnt 

free-path lcngth 

0°C. 
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Professor JI:td~len’~ suggestion that 
the surface tcmperature of the naphtha- 
lene sphere employed in our study must 
have fallen considerably bclow 0°C. seems 
to be correct. We had reached the same 
conclusion shortly after our article ap- 
peared in print, when we noted the paper 
by Littlewood and Ridcal (1) .  In eEect 
thrse authors questioned practicaally all 
the values of acrommodation coeffiricnts 
reported in the literature, suggesting 
that few, if any, had been hased on re- 
liable mcasuvements of surface tempera- 
ture. This led us to rtpeat an carlier 
calculation of the temperature depression 
owing to evaporation, arid ne found that 
we had indeed made an error in the cal- 
culation of some two years previous 
which had indicated the effect to be 
trivial. To rectify the situation work was 
undertaken along two lines. 

First, following a suggrstion of IT. C. 
Hottel, Conrad Johanncs initiated an 

experimental study to employ a radio- 
meter for the acc-urate measureincnt 
of the surface tempcrature of a solid 
subliming a t  low pressure. The ncces- 
sary equipment is complex, and it will 
be some time yet before the results 
can be reported. 

Second, the data which me had ob- 
tained were analyzed carefully to see 
whether the accommodation coefficient 
might not be calculated by allowing 
for the cooling of the surface of the 
naphthalene spheres. 

In  a series of eleven tests below 3 p the 
rate of sublimation decreascd during the 
first hour but remained quite constant a t  
0.0344 cm. (radius)/hr. during the sub- 
sequent 1-hr. 13eriod. Khen .one assumes 

Emisiivitv 0 927 0.878 0.833 0 704 
Tempi~rnture, 

Ai~c.ommoclation 
“C -16 -17 -18 -19 

coefficient 0 336 0 38 L 0.43 L 0 49-2 

If the cmissivity is taken to hr 0.85 (Z), 
the calculated accommodation cwrfficicnt 
is about 0.41-considcrably greater than 
the value which Tve reported but much 
smaller than the value unity, suggmted 
by Professor RIadden. 

This discussion VI oultl appc:ir to 
emphasize the point of 1,ittlen.ood and 
Rideal’s paper: that reliablc valuw of 
accommodation coefficients require ac- 
curate rneasurcments of the surface 
temperature of the evaporating substance. 
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