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Abstract 

The objective of this paper is to study and analyse the load and 

deflection of f i nned cooling panels. By comparing theoretical results to 

experimental results, we found that the error is depend on fin length. 

The reason is that the major part of strain energy is stored in the beam 

body while the fi ns store very little. However, strain energy is, theore-

tically, uniformly stored throughou t the finned cooling panels. 
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1. Introduction 

The objective of this- work is to develop the expression 

showing the relationship between load and deflection for finned 

cooling panels by theoretical method and to compare theoretical 

results to the experimental results. 

The following development treats the finned cooling panel 

as a beam having ratio of the thickness to the width greater than 

one-fourth. Any expression developed later is therefore based on 

beam theory. 

2. Theoretical Analysis 

OUr work is concerned with a centrally-loaded, simply-
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s upported , non-uniform beam as sho wn in Fig.1. The first step of our 

analysis is to calculate total strain energy s tored in the beam. We may 

neglect strain energy due t o trans ve rse shear since i t i s very small when 

comparing t o strain energy due to bending . 
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Fig.' Simply-supported beam subjec t ed to point load at mid-span 

The total strain energy can be expressed as . 
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· Since n is much greater than', the upper limit of the last 

integral in Eq.(') is approximate to n(t,+t
2
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Fig . 2 Graphical evaluation of the integrals in Eq.(2) 

It can be seen from Fig.2 that the first integral is equal 

the shaded area (As , ) and the second one is equal to the shaded area 

The values of these shaded areas are approximate to : 
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Deflection under load P using Castigl iano's method can then be calculated: 
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We can al so deve l op the express ion for a spring c ons tant k) 

P 48E1 
k = -6 = --eq _ 3 

3 . Experimental Analysis 
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We have 9 spec i mens dimens io'ning in Table 1 for beam deflection 

tesclng. The Ins ~rumentatlon are s e t as shown in Fig .3. Exper imental data 

comparing wlth theoretical one are shown in Fig. 4 and 5. 
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Fig.3 Beam defl ection testing instrumen tation. 
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Table 1 Dimension and property of specimens 

specimen no. t
1 

(in) t
2

(in) hl (in j h
2

(in) b(in) L(in) E(psi) 

1 1/16 1/8 1/4 7/32 1/2 8.125 10xl0
6 

2 1/16 1/8 1/4 7/32 1/2 8.125 10xl0
6 

3 1/16 1/8 1/4 7/32 1/2 8.125 1 Oxl 0
6 

4 1/8 1/8 1/4 7/32 1/2 8 . 125 10xl06 

5 1/8 1/8 1/4 7/32 1/2 8.125 1 Oxl 0
6 

6 1/8 1/8 1/4 7/32 1/2 8.125 1 Oxl 0
6 

. . 
7 3/16 1/8 1/4 7/32 1/2 8.125 10xl0

6 

8 3/16 1/8 1/4 7/32 1/2 8.125 10xl0
6 

9 3/16 1/8 1/4 7/32 1/2 8.125 10xl0
6 

Fig.4 Relationship between load and deflection. 
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4. Conclusio n and D1Scussion 

Theoretical 

results 

Experimental 

results 

In this paper, the development of equivalent moment of inertia 

of area equation is the main purpose. Bending stress can be determined by 

using bending stress equation (O=Mc/I) without any modification. 

Fig.4 and 5 show the comparison of theoretical results with 

experimental results. It is obvious that the larger erroe comes from the 

greater ratio of h1/h
2

. We can conclude, from our analysis, that there is 

a great deal of strain energy stored in the beam body while very small 

amount stored in the fins. However, we theoretically assumed that strain 

energy is uniformly stored through out the finned cooloing panel. This 

certainly causes the larger error as the ratio h1/h2 gets bigger. 
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