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Abstract

     This paper presents to calculate heat transfer by finite 

resistance method with hollow cylindrical elements for reduce 

elements on 3D calculate in cartician coordinate to be 2D 

calculate in cylindrical coordinate.   By divide a material to many 

small cylindrical elements and overlap hollow cylindrical elements, 

combine a mathematical model of cylindrical conduction 

resistances and hollow cylindrical conduction resistances to a 

thermal network. Using MALTISIM software to calculate this 

network and compare with conduction shape factor theory to find 

an error of heat transfer rate.   The calculation let a circular disk 

24 mm diameter with surface temperature 400 K lay on a glass 

with vary large surface and semi-finite thickness. Let the glass 

have surface temperature 300 K and thermal conductivity 0.7 

W/m.oC. The case of divide glass to 588 elements having an 

error result -3.87 %. From an error result show that this hollow 

cylindrical resistance model can be calculated by finite resistance 

method. It can be useful to solve a 3D heat transfer problem 

which a shape look like a cylinder. 

Keyword: finite resistance method, shape factor theory, hollow 

cylindrical element 
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3.2.3

               (9) 

 RSCCond,edge radial –

(oC/W)

4.

(T1) 400 K 

 (Glass,Lead or window) 

(Simi-infinite depth) (T2) 300 

K (k) 0.7 W/m.oC[7]

4.1

      1.  (2) 

      2.

 (1) 

 1 

D = 12 mm D = 18 mm D = 24 mm 

S(m) 0.0024 0.0036 0.0048

Q (W) 1.680 2.520 3.360

4.2

 1.

 3 

 2. (Le) 1 mm. 

 28 

(re=r1) 3 mm. 

(rt=r1=re) 3 mm.  20 

r2=r1+rt= 3 mm., r3=r1+2rt= 9 mm.,…,r21=r1+20*rt= 63 mm.

 1 mm. 

(rt=r1=re) 3 mm.

(L) 1 mm. 

 560 

(re=r1) 3 mm.  28  588 

3.

(4) RSCCond0-1,inside radial=0 oC/W (3)

RHCCond1-2,inside radial=157.5968572519 oC/W, RHCCond20-21,inside 

radial=11.09313685976 oC/W

4.

(9) RSCCond0-1,edge radial=0 oC/W (8)  RHCCond1-2,edge 

radial=315.1937145038 oC/W, RHCCond20-21,edge radial=22.18627371951
oC/W

5.

(9) RSCCond0i-0j,inside 

length=202.101515 oC/W (5)  RHCCond1i-1j,inside 

length=25.26268938 oC/W, RHCCond20i-20j,inside length=1.263134469
oC/W

6.

(7) RHCCCond21i-21j,edge length=2.434958012 oC/W

7.  Electronic work sheet 
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3  1  3 

 12 element 

      8.

 2 

D = 12 mm D = 18 mm D = 24 mm 

Element( ) 588 588 588

Q (W) 1.773 2.503 3.23

5.

(%Error)

 2  1 

 3 

D = 12 mm D = 18 mm D = 24 mm 

Error(%) 5.53571 -0.6746 -3.86904

 5 % 

6.

 24 mm 
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 28  588 

 -3.87 % 
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(Empiregal formula)
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(Restriction)
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