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METHOD FOR CALCULATION OF THERMAL
CONDUCTIVITY OF CONCRETE

S c o p e

1 .  T h i s  m e t h o d  i s  s u i t a b l e  f o r
c a l c u l a t i n g  t h e  t h e r m a l  c o n d u c t i v i t y
o f  c o n c r e t e  f r o m  r e s u l t s  o f  t e s t s  f o r
d i f f u s i v i t y  a n d  s p e c i f i c  h e a t .

C a l c u l a t i o n

2 .  ( a )  T h e  t h e r m a l  c o n d u c t i v i t y  o f
c o n c r e t e  s h a l l  b e  c a l c u l a t e d  f r o m  t h e
f o l l o w i n g  e q u a t i o n :

k =   

w h e r e :
k  =  t h e r m a l  c o n d u c t i v i t y ,  B t u / f t - h r -

d e g  F ,
 =  t h e r m a l  d i f f u s i v i t y ,  f t2 / h r ,

s = specific heat, Btu/lb-deg F ,
W =  ac tua l  un i t  we igh t , l b / f t 3 .

T h e  t h e r m a l  d i f f u s i v i t y  o f  c o n c r e t e
s h a l l  b e  d e t e r m i n e d  u s i n g  e i t h e r
M e t h o d  C R D - C  3 6  o r  C R D - C  3 7 .  T h e
s p e c i f i c  h e a t  o f  t h e  c o n c r e t e  s h a l l  b e
d e t e r m i n e d  a c c o r d i n g  t o  t h e  p r o c e -
d u r e  o f  M e t h o d  C R D - C  1 2 4 .  T h e  u n i t
w e i g h t  o f  c o n c r e t e  s h a l l  b e  d e t e r -
m i n e d  u s i n g  t h e  p r o c e d u r e s  o f  M e t h -
o d  C R D - C  7 .

(b) The thermal conductivity of
l i g h t w e i g h t  c o n c r e t e  a n d  s i m i l a r  m a -
t e r i a l s  a t  v a r i o u s  m o i s t u r e  c o n t e n t s
s h a l l  b e  c a l c u l a t e d  f r o m  t h e  f o l l o w i n g
e q u a t i o n : 1

1 P r o c e d u r e based  on  paper : “ T e s t s  f o r  T h e r m a l
Diffusivity of Granular Materials” by William L. Shannon
and Winthrop A. Wells, published in P r o c e e d i n g s  of the
American Society for Testing Materials, Vol 47, 1947. 

k = 

w h e r e :
k  =  t h e r m a l  c o n d u c t i v i t y ,  B t u / f t - h r -

d e g  F ,
 =  t h e r m a l  d i f f u s i v i t y ,  f t2 / h r ,

C  =  v o l u m e t r i c  h e a t  c a p a c i t y ,  B t u / f t3 -
d e g  F .

T h e  t h e r m a l  d i f f u s i v i t y  s h a l l  b e
d e t e r m i n e d  u s i n g  m e t h o d  o f  t e s t  f o r
thermal diffusivity of lightweight
c o n c r e t e  a n d  s i m i l a r  m a t e r i a l s .  A
c u r v e  s h a l l  b e  m a d e  o f  d i f f u s i v i t y
versus moisture content for the
r a n g e  u s e d . T h e  v o l u m e t r i c  h e a t
c a p a c i t y  s h a l l  b e  c a l c u l a t e d  f r o m  t h e
f o l l o w i n g  e q u a t i o n :

w h e r e :
C  =  v o l u m e t r i c  h e a t  c a p a c i t y ,  B t u / f t3-

d e g  F ,
  =  d r y  u n i t  w e i g h t ,  l b / f t3 ,

c 1 =  s p e c i f i c  h e a t  o f  d r y  s a m p l e ,
w  =  m o i s t u r e c o n t e n t ,  p e r c e n t  d r y

w e i g h t .

T h e  s p e c i f i c  h e a t  o f  m a t e r i a l  r e -
m o v e d  f r o m  d i f f u s i v i t y  s p e c i m e n
s h a l l  b e  d e t e r m i n e d  a c c o r d i n g  t o  t h e
p r o c e d u r e  o f  M e t h o d  C R D - C  2 4 2 .

R e p o r t

3 .  T h e  c a l c u l a t e d  v a l u e  f o r  t h e r -
m a l  c o n d u c t i v i t y  s h a l l  b e  r e p o r t e d  t o
t w o  d e c i m a l  p l a c e s ,  e . g . ,  k  =  1 . 3 5
B t u / f t - h r - d e g  F .
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