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A me thod  i s  g i v e n  fo r  s t a t i s t i c a l  p r o c e s s i n g  v i a  t he  t t e s t  in  e s t i m a t i o n  of the  p o p u l a t i o n  m e a n  
and c o n f i d e n c e  l i m i t s  fo r  s m a l l  s a m p l e s .  

T h e  s p r e a d  in  t h e  r e s u l t s  f r o m  t e s t s  on t e m p e r a t u r e  d i s t r i b u t i o n s  in  a s t r u c t u r e  i s  dependen t  on the  
fo l lowing  f a c t o r s :  

1) the  s p r e a d  in  t he  c h a r a c t e r i s t i c s  of t he  s p e c i m e n s ,  which  i t s e l f  i s  d e p e n d e n t  on any n o n u n i f o r m i t y  
in  t he  m a t e r i a l ,  any  v a r i a t i o n  in  t h e  b l a c k n e s s  c o e f f i c i e n t ,  v a r i a t i o n s  in  the  c on t a c t  t h e r m a l  r e s i s t a n c e  
b e t w e e n  c o m p o n e n t s ,  and  s o  on; 

2) e r r o r s  in  t h e  e q u i p m e n t  o p e r a t i o n ,  which  m a y  be  d e p e n d e n t  on f l uc tua t i ons  in  t he  l ine  v o l t a g e  to  
t h e  h e a t e r s ,  and  a l s o  v a r i a t i o n s  i n  t he  c h a r a c t e r i s t i c s  of t he  i n d i v i d u a l  h e a t e r s ;  and  

3) e r r o r s  in  t he  m e a s u r i n g  e q u i p m e n t ,  wh ich  a r e  d e p e n d e n t  on the  e r r o r s  in  the  t r a n s d u c e r s  and  r e -  
c o r d i n g  e q u i p m e n t .  

In  o r d e r  t o  o b t a i n  r e l i a b l e  p a r a m e t e r s  for  t he  t h e r m o p h y s i c a l  p r o p e r t i e s  i t  i s  n e c e s s a r y  to  t e s t  a 
f a i r l y  l a r g e  n u m b e r  of s p e c i m e n s  (about 100), wh ich  i s  fo l lowed  by  s t a t i s t i c a l  p r o c e s s i n g ;  a na logy  with  
m e a s u r e m e n t s  on m e c h a n i c a l  c h a r a c t e r i s t i c s  [1] l e a d s  us  to  s u g g e s t  t ha t  t he  p r o b a b i l i t y - d e n s i t y  d i s t r i b u -  
t i o n  fo r  the  l o g a r i t h m  of  a quan t i t y  w i l l  b e  of n o r m a l  t y p e  ( s t r i c t l y  s p e a k i n g ,  t h i s  h y p o t h e s i s  r e q u i r e s  e x -  
p e r i m e n t a l  c o n f i r m a t i o n ) .  

We  m a d e  m e a s u r e m e n t s  on the  t e m p e r a t u r e  d i s t r i b u t i o n  in  10 r e i n f o r c e d  p l a t e s  fo r  T = 3 s e c ;  T a b l e  
1 g i v e s  t he  r e s u l t s .  

F o r  e a c h  po in t  w h e r e  t he  t h e r m o c o u p l e s  w e r e  p l a c e d ,  we d e r i v e d  the  a r i t h m e t i c  m e a n  for  the  s a m p l e :  
n 

lg T i = ~_1 ~ ,  tg T~ 
n 

T A B L E  1. P a r a m e t e r s  of  T e m p e r a t u r e  D i s t r i b u t i o n  (~ 

N ' T 1 T~ Ts T~ T5 Te T7 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

12,5 
17,5 
20 
22,5 
28 
17 
21 
27 
18 
29,5 

45 
55 
62,5 
53 
6l 
58 
64 
81 
62,5 
82 

t32,5 
140 
147,5 
137 
165 
152 
154 
182 
174 
190 

160 
167,5 
177,5 
165 
192 
178 
187 
2O8 
208 
224 

177,5 
185 
200 
192,5 
212 
214 
205 
217 
227 
240 

187,5 
202,5 
212,5 
217,5 
222 
235 
237 
240 
249 
26o 

190 
205 
207,5 
215 
225 
237 
237 
242 
253 
260 

S. O r d z h o n i k i d z e  Moscow A v i a t i o n  I n s t i t u t e .  T r a n s l a t e d  f r o m  I n z h e n e r n o - F i z i c h e s k i i  Z h u r n a l ,  
Vol.  29, No. 1, pp .  113-115 ,  Ju ly ,  1975. O r i g i n a l  a r t i c l e  s u b m i t t e d  J a n u a r y  15, 1975. 

�9 76 Plenum Publishing Corporation, 22 7 West 1 7th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher]or $15.00. 

898 



T A B L E  2. D e t e r m i n a t i o n  of Con f ide nc e  L i m i t s  fo r  t h e  E s t i m a t o r  
fo r  t h e  P o p u l a t i o n  M e a n  
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F i g .  1. T e m p e r a t u r e  d i s t r i b u t i o n  (T, ~ 
i n  a p l a t e  a t  r = 3 s e e ;  1 - 7  a r e  t h e  p o s i -  
t i o n s  of t h e  t h e r m o c o u p t e s .  T h e  s o t i d  l i ne  
i s  t h e  p o p u l a t i o n  m e a n  for  the  t e m p e r a t u r e  
d i s t r i b u t i o n ,  the  b r o k e n  l i n e s  a r e  t he  90% 
c o n f i d e n c e  l i m i t s ,  and  the  po in t s  a r e  f r o m  
e x p e r i m e n t .  

and  the  s t a n d a r d  d e v i a t i o n  

= - -  lg %? �9 
n - -  I n 

i 1 

The  con f idence  r a n g e  fo r  a s a m p l e  wi th  a n  unknown 
m e a n  and a s t a n d a r d  d e v i a t i o n  m a y  be  e s t i m a t e d  f r o m  
S t u d e n t ' s  [2]: 

x - - v  

Th i s  t has  a S tudent  d i s t r i b u t i o n  ~dth n - -  1 d e g r e e s  
of  f r e e d o m ,  and s o  fo r  t he  p r o b a b i l i t y  1 - -  (q/100) we can  
f ind the  2 - p e r c e n t  l i m i t s  :ktq0n - -  ! such  tha t  

p - - t q ,  n . - - l % ~  n - - 1  - - % t q ,  n - - 1  = 1 . . . . . .  , 
s 100 

i . e . ,  t he  p r o b a b i l i t y  t h a t  t fo r  t h e  g i v e n  s a m p l e  w i l l  f a l l  
i n  t he  r a n g e  ( - - tq ,  n - -  1; tq ,  n - -  1), t h i s  p r o b a b i l i t y  b e i n g  1 - -  (q/100) .  T h e  l a t t e r  equa t ion  c a n  b e  put  
a s  

p x - - t q ,  n - - I  l'ii:~-fiZ-f < v < x + t q ,  n - -  - 1 100 " 

C o n s e q u e n t l y ,  b y  d e f i n i t i o n  of  t h e  c o n f i d e n c e  r a n g e ,  t he  r a n g e  

x - - t q ,  n - -  I g n _  1 

wi l l  be  the conf idence  r a n g e  c o r r e s p o n d i n g  to  the  p r o b a b i l i t y  P -- 1 - -  (q/100).  

T a b l e  2 g i v e s  r e s u t t s  fo r  t h e  90% c o n f i d e n c e  r a n g e s  fo r  t he  e s t i m a t o r  fo r  t he  p o p u l a t i o n  m e a n s  v = 
TJ;  F i g .  1 d o e s  t he  s a m e .  

T h e  m i d d l e  of t he  con f idence  r a n g e  was  t a k e n  a s  the  con f idence  v a l u e .  
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