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Heat Conduction 
U. Grigull and H. Sandner 

Fundamental concepts of conduction, initial and 
boundary conditions are introduced briefly in chapter 1. 
Thermal conductivity of metals, liquids, gases and 
laminated bodies is considered in chapter 2. This chapter 
is well written and quite informative. Chapter 3 covers 
one-dimensional, steady conduction through slabs, 
cylinders, spheres and simple fins, with several interesting 
examples of application of the theory. 

One-dimensional conduction through slabs, 
cylinders and spheres containing uniformly distributed 
heat sources is summarized very briefly in chapter 4. An 
example of the application of the theory to a cylindrical 
nuclear fuel element is given. It is not clear why the 
authors placed this material in a separate chapter of only 
two pages. 

Chapter 5 discusses multidimensional steady 
conduction and the various analytical tools available for 
such problems. The analytical tools are limited to 
Kirchhoff's transformation, conformal mapping, and the 
method of fictitious heat sources and sinks. Experimental 
analogue methods, graphical methods and the relaxation 
method are discussed briefly. This chapter introduces the 
concept of thermal resistance and conduction shape 
factor and ends with a summary of shape factors applied 
to several two-dimensional configurations. The authors 
have not discussed other analytical methods such as 
separation of variables and Fourier sine or cosine 
transforms which are very useful in several coordinate 
systems. 

Chapter 6 is the longest and best written section. 
The authors discuss the application of several analytical 
methods such as the Boltzmann and Laplace trans- 
formations, separation of variables, Duhamel's theorem 
to transient one-dimensional conduction in slabs, 

cylinders, spheres and semi-infinite bodies. Analogue and 
finite-difference methods are applied to simple examples. 
The chapter ends with periodic temperature variation in 
an isotropic, semi-infinite body. 

Chapters 7, 8 and 9 cover instantaneous and 
continuous point and line sources as well as moving 
sources. These chapter are well written and give the reader 
a clear picture of the underlying physical concepts. Other 
conduction texts should include the topics covered in 
these chapters. 

A brief summary of the applications of the one- 
dimensional transient solutions to multi-dimensional 
conduction within several bodies is presented in chapter 
10. Chapter 11 has a brief description of conduction with 
phase change in a semi-infinite body, and several good 
examples with industrial applications 

The appendices contain units, universal constants 
of physics, dimensionless groups in heat and mass 
transfer, thermophysical properties of selected solids, 
liquids and gases, and short tables of Gauss's error 
function, exponential integral and modified Bessel 
functions. 

Overall this introductory test is well written, 
covers a wide range of topics and should be included in a 
list of reference texts on conduction. Professor Kestin's 
translation of the original German text is excellent and the 
Series Editors are to be congratulated for bringing it to the 
attention of the English speaking heat transfer 
community. 
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