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CHAPTER 5
HEAT TRANSFER

Condu(ftxon, Convection, Radiation; Equations for Conduction, Convection, Radi

ation and Co‘mbi_ned Convection and Radiation; Heat—Flow: Resist, oo &

. Series and Pa'rallel;-Practical Heat Transfer Problems s
Periodic-and Transient Heat Flow

EAT i§ the form of energy that is transferred by virtue of a.nemstmg

A temperature difference. ‘The temperature difference is the potential

which causes the transfer, the latter in turn being resisted by the thermal’

E;ggertiglsleof the nlllaterial combir_xed in a single term known as the resist
2nce. o zgrlge ;})]zgr :ns%i hassa'(s)clizltlteg1 w_lth gvaporation, condensation, ete ]
by -In the ‘sec X jgn in

A Chapter 35. The objectives of this éhaptelrozrglzofmﬂmg fower design n

1. Deseribe the mechaniii the rate eq
of Teat qonibe th mechanistis and present thé rate equations for the different modes
2. INustrate the applicati asic ¢
s pplication of the b
pelrat_ure independent of time or a cyclicasgi:(l))ll]:i
-8olutions of heat transfer systems.

3. Present concise summari i
- . a i
Sodin pont concie problenes. of avmlable. methods of analysis for transient and

ts to steady-state problems (tem-
ereqf) by means of several ty(pica]

. 3 . - ».
GumFMhE. er apphc_atmns to specific systems will be found throughout Tee

CONDUCTION, CONVECTION AND RADIATION

7 e .
tor m:é cotrltlductzo;t is the term applied to the mechanism of heat trans-
cricry 10 adjacent moleeules of lpwor Loy erly, trausmit part of their
actiy 0.8 ower kinetic energy by dire
encrgy 0??};}2 Ight; t&mpera.ture 1s proportional t%ythz avegggxélollfi;g]t?(r:
dooryo D olecules, thermal transfer will occur in the direction of
i5 e martlg;;sarlatflilre. The motion of the molecules is random; there
the casg of eria ﬂoxy associated with the ‘conduction mecham’m,n.' In
very eloss o soh';gi bulds, thermal conduction is significant in' the region
parallel sip o 8Jounda.xy or wall, for in this region the flow is-laminar
in the dipess e \fw 1 surface, and there are practically no cross currents
solid e t?ilé ‘(s)i tl;g heat transfer across the solid fluid boundary. In
condustion: gnificant mechanism of heat transfer is always thermal

. Contrasted . :
Involves ener to the thermal conduction mechanism, thermal convection

] gy transfer by eddy mixi iffusion! in "additi
condy e y eddy mixing and diffusion! in
o :’011)?;; W'i'nhls 1s shown schematically in Fig. 1 which exhll;(gsd;?gllllsfg?'
Derature b o u?]t surface temperature ¢, to a colder fluid at a bulk tem-
uid stroars otk temperature is that which would be attained if the
Somewhat her tJz:wn off at a certain section and mixed. It is therefore
Mingy sublg er & an Eih}e lowest temperature in the stream.) In-the
occurs by the}r,m s’zllmme ately adjacent to the wall, the heat transfer
« the buffe) | conduction; in the transition region, which is called
ayer, eddy mixing as well as conduction effects are signiﬁccant'
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