
Semi-infinite solid transient heat
conduction energy storage

What is transient heat conduction in semi-infinite solids?

Cases of transient heat conduction in semi-infinite solids with specified surface heat fluxmay be found in

many fields of technology,as power engineering,internal combustion engines,civil engineering,etc. The source

of heat flux can be,for example,exhaust gases,radiant burner,friction between solids,or flow of electric current.

 

What is transient conduction in a semi-in Nite solid?

For very short times,heat penetrates short distances under a surface,such that the dimension of the system is

essentially in nitely large compared to the heat penetration. If the radius of curvature of the surface is much

larger than the penetration,then the problem can be considered as transient conduction in a semi-in nite solid.

 

What is a semi-infinite solid?

A semi-infinite solid is an idealized body that has a single plane surface and extends to infinity in all

directions except one. If a sudden change is imposed to this surface,transient one-dimensional conduction will

occur within the solid. We can use the general heat equation,which has the following form :

 

What is unidirectional heat transfer in a semi-infinite body?

Varying temperature fields of the cylinder liners at combustion motors or reciprocal compressors are here

farther examples. At periodic temperature variationspenetrating a small depth,the problem can be considered

as unidirectional heat transfer in the semi-infinite body with periodic variations of the boundary condition.

 

Which function describes a temperature distribution in a semi-infinite solid?

Function (33) describes a temperature distribution in the semi-infinite solid with an initial temperature \( {T_i}

\),which surface is subjected to (for time \( t&gt; 0 \)) a stepwise change in fluid temperature \( {T_{\infty

}}\ne {T_i} \).

 

Does a semi-infinite body have a heat generation exponentially decaying with position?

An analytical solution of transient temperature profile and heat flux variation for a semi-infinite body with a

heat generation exponentially decaying with position is obtained.

Chapter 5 : Transient Conduction o Many heat transfer problems are time dependent o Changes in operating

conditions in a system cause temperature variation with time, as well as location within a solid, until a new ...

As introduced in the previous section, we obtained the transient solution of the heat conduction of a conical

heat source surrounded by a semi-infinite medium. The transient ...

This file contains slides on Transient Heat conduction: Part-II The slides were prepared while teaching Heat

Transfer course to the M.Tech. students in the year 2010. Contents: Semi-infinite solids with different BC''s -

...
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At short times, the penetration of heat into a semi-in nite solid with a convective boundary condition behaves

as a constant heat ux condition (q&quot; = h(T1 T0)), and is associated ...

Cossali form heat that radius Keywords: Periodic heat conduction; Thermal quadrupoles; Composite cylinder

1. Introduction Unsteady heat conduction in homogeneous ...

The Semi-Infinite Solid Example: ?A large block of steel [k = 45 W/m oC, a = 1.4 &#215; 10-5m2/s] is

initially at a uniform temperature of 35oC.The surface is exposed to a heat

Two sets of solutions for the temperature field of the semi-infinite body will be next presented for steady and

unsteady boundary conditions. The heat transfer substitution factor k z for heat ...

Transient Heat Conduction in Large Plane Walls, Long Cylinders, and Spheres with Spatial Effects o In many

transient heat transfer problems the Biot number is larger than 0.1, and ...

Latent heat thermal energy storage system employs phase change materials (PCMs, which are usually

solid-liquid PCMs) as the medium, through which thermal energy can be stored or ...

This paper deals with a transient heat conduction problem and determination of quasi-static thermal deflection

of a semi-infinite solid circular cylinder subjected to arbitrary ...

An analytical solution of transient temperature profile and heat flux variation for a semi-infinite body with a

heat generation exponentially decaying with position is obtained.

Similarity solutions are obtained for the transient heat conduction in a semi-infinite solid with

temperature-dependent thermal properties. The surface of the solid is considered ...

Fig. 6.1. shows a general lump of material comprising the system of interest. A body of surface area A,

volume V, density p, thermal conductivity k, specific heat c and initial ...

Nomenclature a - Thermal diffusivity A - Constant given by Equation (12) Bi = h Blot number a-f, Cp -

Specific heat h - Heat transfer coefficient Is - Radiation intensity at the ...

2.1.1 Heat Conduction, Convection and Radiation. If a temperature gradient exists between two points,

thermal energy can be transported by three mechanisms: heat conduction ...

TRANSIENT HEAT CONDUCTION IN SEMI-INFINITE SOLIDS Schematic of a semi-infinite body.

Semi-infinite solid: An idealized body that has a single plane surface and ...
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The transient heat conduction in semi-infinite solids is an important heat transfer problem. Typical examples

are the heating by propellant gas of

The temperature distribution in solid, that is, solution of this equation, depends on boundary conditions

specified in the next paragraphs. A solid having limited dimensions can be treated ...

This is a problem regarding transient heat conduction in an undefined semi-infinite solid, initially at a

temperature T 0 whose surface temperature is suddenly raised to a new constant level at T s. I also supplied ...

Transient heat conduction in simple geometries such as: plane walls [11], sphere [12], cylinders [13],

semi-in-finite solid with specified surface heat flux [14], surface...
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