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lizentziapean 
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ρ, 

𝑞 = 𝜌𝐶𝑝𝑉
𝑑𝑇

𝑑𝑡
= ℎ𝐴(𝑇𝑎 − 𝑇) 

𝑑𝑇

(𝑇𝑎 − 𝑇)
=

ℎ𝐴𝑑𝑡

𝜌𝐶𝑝𝑉
 

ρV denez, 













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


















ndtntz,gorputzera

tziatransferenBero

ndt

gehitzea,energia

nGorputzare

𝑇𝑎 − 𝑇

𝑇𝑎 − 𝑇𝑖
= 𝑒

− 
ℎ𝐴

𝜌𝐶𝑝𝑉
 𝑡

 



 

 

 

 

 

 

 

ρ, 

𝑇𝑎 − 𝑇

𝑇𝑎 − 𝑇𝑖
= 𝑒

− 
ℎ𝐴

𝜌𝐶𝑝𝑉
 𝑡

 

1)(;  denbora
CpV

hA
b
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𝑇𝑎 − 𝑇

𝑇𝑎 − 𝑇𝑖
= 𝑒

− 
ℎ𝐴

𝜌𝐶𝑝𝑉
 𝑡

 



 

 

 

 

 

 

 

𝐵𝑖 =
𝐾𝑜𝑛𝑑𝑢𝑧𝑖𝑜𝑎𝑟𝑒𝑘𝑖𝑘𝑜 𝑒𝑟𝑟𝑒𝑠𝑖𝑠𝑡𝑒𝑛𝑡𝑧𝑖𝑎 𝑔𝑜𝑟𝑝𝑢𝑡𝑧𝑎𝑟𝑒𝑛 𝐵𝐴𝑅𝑁𝐸𝐴𝑁

𝐾𝑜𝑛𝑏𝑒𝑘𝑧𝑖𝑜𝑎𝑟𝑒𝑘𝑖𝑘𝑜 𝑒𝑟𝑟𝑒𝑠𝑖𝑠𝑡𝑒𝑛𝑡𝑧𝑖𝑎 𝑔𝑜𝑟𝑝𝑢𝑡𝑧𝑎𝑟𝑒𝑛 𝐾𝐴𝑁𝑃𝑂 𝑔𝑎𝑖𝑛𝑎𝑧𝑎𝑙𝑒𝑎𝑛 
 

𝐵𝑖 =

𝑑𝑐
𝐾 

1
ℎ 

=
ℎ 𝑑𝑐

𝐾
 



 

 

 

 

 

 

 

𝐵𝑖 =
𝐾𝑜𝑛𝑑𝑢𝑧𝑖𝑜𝑎𝑟𝑒𝑘𝑖𝑘𝑜 𝑒𝑟𝑟𝑒𝑠𝑖𝑠𝑡𝑒𝑛𝑡𝑧𝑖𝑎 𝑔𝑜𝑟𝑝𝑢𝑡𝑧𝑎𝑟𝑒𝑛 𝐵𝐴𝑅𝑁𝐸𝐴𝑁

𝐾𝑜𝑛𝑏𝑒𝑘𝑧𝑖𝑜𝑎𝑟𝑒𝑘𝑖𝑘𝑜 𝑒𝑟𝑟𝑒𝑠𝑖𝑠𝑡𝑒𝑛𝑡𝑧𝑖𝑎 𝑔𝑜𝑟𝑝𝑢𝑡𝑧𝑎𝑟𝑒𝑛 𝐾𝐴𝑁𝑃𝑂 𝑔𝑎𝑖𝑛𝑎𝑧𝑎𝑙𝑒𝑎𝑛 
 

Biot zenbakia: 

Erresistentzia : 

< 0,1

Kanpo pelikulan

0,1- 40

Bietan

> 40

Partikula barnean

Tgas

Tgas

t=0 t=0 t=0

t=1

t=2

t=1

t=2 t=2

t=1

Irudi propioa 



 

 

 

 

 

 

 





Biot zenbakia: 

Erresistentzia : 

< 0,1

Kanpo pelikulan

0,1- 40

Bietan

> 40

Partikula barnean

Tgas

Tgas

t=0 t=0 t=0

t=1

t=2

t=1

t=2 t=2

t=1

𝑇𝑎 − 𝑇

𝑇𝑎 − 𝑇𝑖
= 𝑒

− 
ℎ𝐴

𝜌𝐶𝑝𝑉
 𝑡
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𝐹𝑜 =
𝑏𝑒𝑟𝑜 𝑗𝑎𝑟𝑖𝑜𝑎 𝑘𝑜𝑛𝑑𝑢𝑘𝑧𝑖𝑜𝑧

𝑏𝑒𝑟𝑜𝑎𝑟𝑒𝑛 𝑏𝑖𝑙𝑡𝑒𝑔𝑖𝑟𝑎𝑡𝑧𝑒 𝑎𝑏𝑖𝑎𝑑𝑢𝑟𝑎 
=

𝛼𝑡

𝑑𝑐
2 =

𝑘  1
𝑑𝑐
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𝜌𝑐𝑝𝑑𝑐
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Biot zenbakia: 

Erresistentzia : 

< 0,1

Kanpo pelikulan

0,1- 40

Bietan

> 40

Partikula barnean
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Irudi propioa 

 
𝑇𝑎 −𝑇

𝑇𝑎 −𝑇𝑖
 
𝑍𝑖𝑙𝑖𝑛𝑑𝑟𝑜  𝑓𝑖𝑛𝑖𝑡𝑢𝑎

=  
𝑇𝑎 − 𝑇

𝑇𝑎 −𝑇𝑖
 
𝑍𝑖𝑙𝑖𝑛𝑑𝑟𝑜  𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑢𝑎

𝑥 
𝑇𝑎 − 𝑇

𝑇𝑎 −𝑇𝑖
 
𝑝𝑙𝑎𝑘𝑎  𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑢𝑎

 





 
𝑇𝑎 −𝑇

𝑇𝑎 −𝑇𝑖
 
𝑍𝑖𝑙𝑖𝑛𝑑𝑟𝑜  𝑓𝑖𝑛𝑖𝑡𝑢𝑎

=  
𝑇𝑎 − 𝑇

𝑇𝑎 −𝑇𝑖
 
𝑍𝑖𝑙𝑖𝑛𝑑𝑟𝑜  𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑢𝑎

𝑥 
𝑇𝑎 − 𝑇

𝑇𝑎 −𝑇𝑖
 
𝑝𝑙𝑎𝑘𝑎  𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑢𝑎

 



 

 

 

 

 

 

 

 

 

 



 
𝑇𝑎 −𝑇

𝑇𝑎 −𝑇𝑖
 
𝑝𝑙𝑎𝑘𝑎  𝑓𝑖𝑛𝑖𝑡𝑢 𝑎

=  
𝑇𝑎 −𝑇

𝑇𝑎 −𝑇𝑖
 
𝑝𝑙𝑎𝑘𝑎  𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑢𝑎 ,𝑙𝑢𝑧𝑒𝑟𝑎

 

𝑥  
𝑇𝑎 −𝑇

𝑇𝑎 − 𝑇𝑖
 
𝑝𝑙𝑎𝑘𝑎  𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑢𝑎 ,𝑎𝑙𝑡𝑢𝑒𝑟𝑎

 

𝑥 
𝑇𝑎 − 𝑇

𝑇𝑎 −𝑇𝑖
 
𝑝𝑙𝑎𝑘𝑎  𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑢𝑎 ,𝑧𝑎𝑏𝑎𝑙𝑒𝑟𝑎

 



 

 

 

 

 

 

 


