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Abstract  
 

    In this paper, new algorithm of conduction heat transfer 

without and with heat generation for cylinder is presents. 

Temperature and Conduction heat transfer Equations are 

essential in application in all Material, bodies or structure 

that has the same shape like the cylinder. For the cylinder 

without heat generation  use sandstone material like cylin-

drical shape where assumed that it has, temperature value on 

the inside radius and on the outside radius, value of cross 

sectional area, value of thermal conductivity, Therefore, one 

can determine  the temperature  at any point with different 

radius to study and analysis any parameter along the radius 

of the limestone material and the quantity of heat transfer 

that transferred from the inside to the outside radius in the 

limestone material. For the cylinder with heat generation the 

limestone material in cylinder shape assuming the radius is 

present with the temperature value on the inside and outside. 

Additionally, the value of cross sectional area, thermal con-

ductivity and value of heat generation, is considering. Re-

sults shows that the heat transfer equation in the limestone 

give better performance and accurate calculation compared 

with conventional equations.  

 

Introduction 
 

    Heat is thermal energy that is in transit. The idea of heat 

moves (transfers) and that heat moves from warmer matter 

to cooler matter [7]. But how exactly is heat transferred from 

warmer matter to cooler matter, conduction is one way that 

heat moves from one substance to another [6]. Have you 

ever grabbed the handle of a hot metal pan or walked bare-

foot across asphalt on a scorching summer day, why do these 

objects feel hot to you [5]. In both of these situations, heat is 

transferred to your body because it is direct contact with 

matter that is at a higher temperature [4]. You are at a lower 

temperature than the hot matter so heat moves from the hot 

matter to your cooler hand or foot. This form of heat transfer 

is called conduction [3]. Conduction is the transfer of ther-

mal energy between matters that is in direct contact. Some 

materials conduct heat better than others [2].Why, when a 

metal pan is first placed on a stove and the stove is turned on 

for a few moments, a person can touch the pan without feel-

ing any discomfort [1]. But as the metal pan heats up, energy 

moves from the stove burner to the bottom of the pan, then 

form the bottom of the pan to the metal sides of the pan, and 

eventually moves up to the handle of the pan [8]. Why does 

this happen energy from the stove burner causes the particles  

 

 

 

(atoms) making up the pan to move more rapidly. In some 

materials such as metals which are good conductors of heat, 

the rapidly moving particles readily cause neighboring parti-

cles in the same object to move faster. In turn, these particles 

cause their neighboring particles to move faster and so on up 

through the pan [9]. So that, causing a rise in temperature. 

This explains the experience of discomfort when touching 

the handle even through your hand is not directly touching 

the stove burner conduction transferred heat to all parts of 

the pan making the handle hot. Conduction happens through 

the successive collisions of molecules. Different materials 

conduct heat differently depending on the way their particles 

are arranged [10]. The closer the molecules are arranged, the 

more rapid the transfer. Both solids and liquids can transfer 

heat by conduction. The sample of sandstone and limestone 

used in this research is illustrated in Figure 1and Figure 2 

respectively. 
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Figure 1.  One-dimensional heat flow through a hollow cylin-

der. 
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Figure 2. One-dimensional heat flow through cylinder with heat 

generation.  

 

Mathematics Background 

 
The Well-Posed Problem:   Before we go further 

with heat conduction problems, we must describe how to 

state such problems so they can really be solved [11]. This is 

particularly important in approaching the more complicated 

problems of transient and multidimensional heat conduction 

that we have avoided up to now. A well-posed heat conduc-

tion problem is one in which all the relevant information 

needed to obtain a unique solution is stated. A well-poised 

and hence solvable heat conduction problem will always 

read T(x, y, z, t) such that [12]. 

 

( ) ( )( / )k T q c T t                                             (1) 

 

For 0< t < Γ (where Γ can to infinity) and for (x, y, z) be-

longing to some region, R, which might extend to infinity 

[13]. 

 

( , , )T Ti x y z  at t = 0                                                     (2) 

 

 This is called an initial condition, i.e.  

 

(a) Condition 1 above is not imposed at t = 0. 

(b) Only one will require. 

 

In the steady- state case: Δ. (kΔT) + q = 0. For periodic heat 

transfer, where q or the boundary conditions vary periodical-

ly with time, and where we ignore the starting transient be-

havior [14-15].  T must also satisfy two boundary condi-

tions, or boundary conditions (bc), for each coordinate. The 

b.c. is very often of two common types. 

 

(a) Dirichlet conditions or b.c.s of the first 

kind [16]. 
T is specified on the boundary of R for t > 0.  

(b)  Neumann conditions, or b.c.s of the se-

cond kind 

 
The derivative of T normal to the boundary is specified on 

the boundary of R for t > 0. Such a condition a rises when 

the heat flux, k (əT/əx), and equal to zero [17]. 

 

The general solution 

 
     Once the heat conduction problem has been posed 

properly, the first step in solving it is to find the general so-

lution of the heat diffusion equation [18]. This is usually can 

be remarked as an easiest part of the problem. We have con-

sidered some examples of general solution.  

 

One-Dimensional Steady Heat Conduction 
     Problem 1 emphasizes the simplicity of finding the gen-

eral solutions of linear ordinary differential equations [19-

20]. By asking for a table of all general solutions of one-

dimensional heat conduction problems [21].We shall work 

out some of those results to show what is involved. We 

begin the heat diffusion Equation with constant k and q [22].  

 

                                
2 ( / ) (1/ )( / )T q k T t          (3)                          

 

Cartesian coordinates: steady conduction in their direction. 

Equation (3) reduces as follows: [23] 

 
2 2 2 2 2 2( / ) ( / ) ( / ) ( / ) (1/ )( / )T x T y T z q k T t             

(4)                                                  

                   cosX r    siny r            (5)  

 

Cylindrical coordinates with a heat source: Tangential con-

duction. This time, we look at the heat flow that results in a 

cylinder when the inside and outside radius are held at dif-

ferent temperatures [24]. We now express eqn. (3) in cylin-

drical coordinates with the help of Equation 5.  

 

(1/r)(Ə/ər)[(r) (əT/ər)] + [(1/r²) (ə²T/əΦ²)] + [ə²T/əz²] + (q/k) 

= (1/α) (əT/ət) 

                                                                (6)   

Proposed Algorithms 
 

     From the theory mentioned above one could be deter-

mined the temperature and conduction heat transfer equa-
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tions without and with heat generation for cylinder.  The 

proposed equations derivation steps are discussed in details 

as showing below. The conduction heat transfer equation is 

given by [8] as:    

 

q=-KA (əT/ər)                                                       (7) 

    

For one dimension heat transfer equation, the general three 

dimension heat transfer conduction equation could be proven 

as follow:  

 

(Ə²t/ər²) = (1/α) (ət/əτ)                                          (8)        

 

Ət/əτ=α [(ə²t/ər²) + (1/r) (ə/ər) (r) (ət/ər) + (1/r²) (ə²t/θ²) + 

(ə²t/əθ²) + (ə²t/əz²)]                                                              (9) 

   

  Consequently, the general three dimension heat transfer 

conduction equation with heat generation is                                                                                                       

 

Ət/əτ=α [(ə²t/ər²) + (1/r) (ət/ər) + (1/r²) (ə²t/θ²) + (ə²t/əz²)] + 

(Q/ρc)                                                                                (10) 

 

Derivation Results 
 

For the case of the generation without heating, the ob-

tained results are: 
2 2/ [( / ) (1/ )( / )( )( / )t t r r r r t r            

         
2 2 2 2 2(1/ )( / ) ( / )]r t t z             (11)                                             

 

Assume for steady state ∂T/əτ=0, therefore, in one dimen-

sional the change of temperature is: ∂2t/∂θ2=0, ∂2t/∂z2=0 

Then, the first and second integration could be formulated as 

in equation 10 and 11 respectively as:  

 

 

( / ) /t r A r                                                  (12) 

 

 

t ALnr B                                                   (13)    

 

Substations the Boundary condition of r = r1, t = t1, r = r2 and 

t = t2 in Equation 13 which are given by:   

 

t1=ALnr1 + B                                                       (14)   

 

t2=ALnr2 +B                                                        (15)  

 

t1- t2 =ALn1 – Alnr2 

 

t1-t2=A (Lnr1- Lnr2)  

 

A= [(t1-t2)/ (Lnr1- Lnr2)]                                     (16) 

 

Once, subsisting the variable A in equation 14 re-

sulting:  

 

t1= [(t1-t2)/ (Lnr1- Lnr2)] [Lnr1] + B                    (17) 

 

B=t1- [(t1-t2)/ (Lnr1-Lnr2)] [Lnr]                          (18)  

 

The temperature (T) in equation 19 could be represented by 

mean of   equation 13 and 15 as: 

  

 

t= [(t1-t2)/ (Lnr1-Lnr2)] Lnr + t1-[(t1-t2)/ (Lnr1-Lnr2)] 

Lnr1                       

 

t= [(t1-t2)/ (Lnr1-Lnr2)][Lnr-Lnr1] +t1                                (19) 

 

Where, K is thermal conductivity constant, A is a cross sec-

tional area which is equal to2*3.14rL. As a result, the quan-

tity of heat transfer is:  

 

( / )q KA t r                                                             (20)  

 

23.14 ( / )q K rL t r                                                  (21)    

 

12 2 1 23.14 [( ) /( )]q K rL t t Lnr Lnr                      (22) 

 

Once, for the case of the generation with heating, the ob-

tained partial temperature with partial time becomes:  

 

Ət/əτ=α [(ə²t/ər²) + (1/r) (ət/ər) + (1/r²) (ə²t/θ²) + (ə²t/əz²)] + 

(Q/ρc)                                                                                (23) 

 

Assume for steady state ∂T/∂τ = 0, therefore, in One dimen-

sional the change of temperature  

 
2 2/ 0t    , 

2 2/ 0t z                                           (24)  

 

Then, the first and second integration could be formulated as 

in equations 23 and 24 respectively as:  

 

α (∂²t/ər²) + (Q/ρc) =0  

 

α (Ə²t/ər²) = - (Q/ρc)  

 

/ (1/ )( / )( )t r Q c r A                                      (25) 

 

t/r= - (1/α) (Q/ρc) (r²/2) +Ar+B                                               
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3 2(1/ )( / )( / 2)t Q c r Ar Br                         (26) 

 

Substations the boundary condition of r = r1, t = t1, r = r2 and 

t = t2 in Equation (26) given:  

 
3 2

1 1 1 1(1/ )( / )( / 2)t Q c r Ar Br                        (27) 

 
3 2

2 2 2 2(1/ )( / )( / 2)t Q c r Ar Br                     (28)

  

 
3 2

1 1 1 1{( (1/ )( / )( / 2) }/A t Q c r Br r                  (29) 

 

By substitute A in equation 27 resulting 

  

 t1=- (1/α) (Q/ρc) (r³1/2) + [{t1+ (1/α) (Q/ρc) (r³1/2) +Br1}/r²1] 

r²1 + Br1 

 

Where B is given by 

 
3 2 2 2

2 2 1 2 1 2 1 2 1 2 1[( {( (1/ )( / )}{( / 2) ( ) / 2} ( / )]/[( ) / ]B t Q c r rr t r r r rr r         

                                                                                    (30)  

 

Then, by substituting equation 29&30 in equation 18 given 

 

t=- (1/α)(Q/ρc) (r³/2) +[{{t1+ (1/α)(Q/ρc) (r³1/2)} + t2-{(-1/α) 

(Q/ρc)} {(r³2/2)-(αr1r2)/2} + (t1r²2/r²1)/ {(r²2+r1r2)/r1}}/(r²1)] r² 

+ [{t2-{(-1/α) (Q/ρc)} {(r³2/2)-(αr1r2)/2} + (t1r²2/r²1)}/ 

{(r²2+r1r2)/r1}] [r]                                                           (31)         

 

Ət/ər= - (1/α) (Q/ρc) (r) + [{t1+ (1/α) (Q/ρc) (r³1/2)} + t2-{(-

1/α) (Q/ρc)} {(r³2/2)-(αr1r2)/2} + (t1r²2/r²1)/ {(r²2+r1r2)/r1}]/ 

[r²1]  

 

q=-K2*3.14L [- (1/α) (Q/ρc) (r) + [{t1+ (1/α) (Q/ρc) (r³1/2)} 

+ t2-{(-1/α) (Q/ρc)} {(r³2/2)-(αr1r2)/2} + (t1r²2/r²1)/ 

{(r²2+r1r2)/r1}]/ [r²1]] 

 

Applications:Sandstone  without Heat 

Generation 
  

     For cylinder of sandstone without heat generation assum-

ing, K= 1.83 w.m/m².ċ, t1= 10 ċ, t2= 20 ċ, r=0.4 m, r1= 0.25 

m, r2= 0.5 m and L= 1 m 

 

Then, the temperature is equal to:   

 

t= [(t1-t2)/ (Lnr1-Lnr2)][Lnr-Lnr1] +t1 

 

 = [(10-20)/ (0.25Ln-0.5Ln)][0.4Ln-0.25Ln]+10  

 

 = 24.96ċ  

 

Subsequently, the variation of temperature compared with 

the cylinder radius is: 

 

(Ət/ər)= (t1-t2)/ (r2-r1) = (10-20)/ (0.5-0.25) =-40 ċ/m  

 

And the amount of heat transfer value is   

 

q=-K2*3.14rL [(t1-t2)/ (Lnr1-Lnr2)] 

 

= - 1.83* 2*3.14*1[(10-20)/ (0.25Ln-0.5Ln)] 

 

  = -120.94 w  

 

Limestone with Heat Generation 
 

    For cylinder of limestone with heat generation assuming, 

Q = 20 w/s, K = 1.3 w.m/m².ċ, t1 = 15ċ, t2 = 25ċ, r = 0.4 m, r1 

= 0.3 m, r2 = 0.6m, and L = 3 m, ρ = 2500 kg/m³, c = 0.19 

w/m²cº, α = 0.0027m^4/kg, then, the temperature could be 

calculated as below, 

 

t=- (1/α)(Q/ρc) (r³/2) +[{{t1+ (1/α)(Q/ρc) (r³1/2)} + t2-{(-1/α) 

(Q/ρc)} {(r³2/2)-(αr1r2)/2} + (t1r²2/r²1)/ {(r²2+r1r2)/r1}}/(r²1)] r² 

+ [{t2-{(-1/α) (Q/ρc)} {(r³2/2)-(αr1r2)/2} + (t1r²2/r²1)}/ 

{(r²2+r1r2)/r1}] [r]   

 

t=(1/0.00052/0.0027)(20/2500*0.1/0.00025/0.0027)(20/2500

*0.0027)}{(0.4³/2)[{(0.00025/0.0027)(0.3*0.6)}/2]+(15*0.6

²/0.3²)/{(0.6²+ 0.3*0.6)/0.3}}/(0.3)]*0.4²+[{25-{1/ 

0.00052/0.0027)(20/2500*0.0027)}{(0.6³/2){(0.00052/0.002

7)(0.3*0.6)}/2}+(15*0.6²/0.3²)}/{0.6²+(0.3*0.6)}/0.3][0.4] 

 = (38.4799/0.0027)+157.9769 

=14409.7917 cº 

 

Consequently, the variation of temperature compared with 

the cylinder radius is: 

 

(ƏT/ər)=- (1/α) (Q/ρc) (r) + [{t1+ (1/α) (Q/ρc) (r³1/2)} + t2-

{(-1/α) (Q/ρc)} {(r³2/2)-(αr1r2)/2} + (t1r²2/r²1)/ 

{(r²2+r1r2)/r1}]/ [r²1]  

           =-(1/1.3/2500*0.19) (20/2500*0.19) (0.4) + [{15 + 

(1/1.3/2500*0.19) (20/2500*0.19) (0.3³/2)} + 25-{(-

1/1.3/2500*0.19) (20/2500*0.19)} {(0.6³/2)-

(1.3/2500*0.19*0.3*0.6)/2}+ (15*0.6²/0.3²)/ 

{(0.6²+0.3*0.6)/0.3}]/[0.3²]     

   = 32470.4-(0.047/0.19) 

   = 32470.1526w 

 

And the amount of heat transfer value is   

 

q= -KA (əT/ər) =-K2*3.14L [- (1/α)(Q/ρc) (r) + [{t1+ 

(1/α)(Q/ρc) (r³1/2)} + t2-{(-1/α) (Q/ρc)} {(r³2/2)-(αr1r2)/2} + 

(t1r²2/r²1)/ {(r²2+r1r2)/r1}]/ [r²1]] 
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  =-1.3*2*3.14*0.4*1.5* [-(1/1.3/2500*0.19) (20/2500*0.19) 

(0.4) + [{15 + (1/1.3/2500*0.19) (20/2500*0.19) (0.3³/2)} + 

25-{(-1/1.3/2500*0.19) (20/2500*0.19)} {(0.6³/2)-

(1.3/2500*0.19*0.3*0.6)/2}+ (15*0.6²/0.3²)/ 

{(0.6²+0.3*0.6)/0.3}]/[0.3²]      

   = 2805.05-(0.206/0.19)  

   = 2803.9657w 

 

Results and Discussion 
 

    The conduction heat transfer Equation depends on the 

value of thermal conductivity, cross sectional area, the 

length of radius, the length of the cylinder, the temperature 

on the inner radius and on the temperature, on the   outer 

radius and the length of the inner and outer radius as illus-

trated in Figure3. The shape of the mathematically Equation, 

where it is the relation between the radius of the cylinder and 

temperature, where done selecting differences radiuses along 

the inner and outer radiuses of the cylinder, where it is, r = 

0.25 m, r = 0.3 m, r =0.35 m, r = 0.4 m, r = 0.45 m and then 

obtained a values of temperature according to the radius and 

it is, t = 10
o
 c, t=12.6

o
 c, t = 14.78

o
 c, t = 16.95

o
 c, t = 18.54

o
 

c, by subsisting in the equation that mentioned before, as-

suming that the temperature of the inner and the outer radius 

for the cylinder it is equal to t2 = 20
o
 c, t1 = 10

o
 c and it’s a 

constant and assuming that the distance between the inner 

and outer radius for the cylinder is equal to (0.25 m) and the 

distance of the inner and outer radius of the cylinder its 

equal to r1 = 0.25 m, r2 = 0.5 m, respectively. One could note 

that the relation between the differences radiuses and the 

temperature that obtained as a result to the differences of the 

radiuses for the cylinder it’s a logarithm relation. The rela-

tion between radiuses and temperature were plotted as illus-

trated in Figure 3. The increasing in values of the radiuses 

leads to increasing in temperature, the heat transfer is from 

the left direction to the right direction, and this is the better 

direction because the temperature of the outer radius is big-

ger than the inner radius of the cylinder.  

 

 
 

Figure 3. The relation between the radius and the temperature.  

The relation between the temperature of the inner radius and 

the quantity of heat transfer for the cylinder, where done a 

selecting a differences of radiuses for the cylinder, where it 

is, r = 0.25 m, r = 0.3 m, r = 0.35 m, r =0.4 m, r = 0.45 m, 

and then obtained values of quantity of heat transfer accord-

ing to the differences values of radiuses  for the cylinder and 

respectively and it is, q = 13.78 w, q = 16.54 w, q = 19.3 w, 

q = 22.06 w, q = 24.81 w, by subsisting in the equation that 

mentioned before, where done assuming that the thermal 

conductivity factor is equal to k = 1.53w/mc and it is a con-

stant value, and done assuming that the length of the cylin-

der is equal to L = 1m and done assuming that the value of  

the distance of the inner and the outer radius for the cylinder 

is equal to r1 = (0.25 m), r2 = (0.5 m) and respectively and 

done an assuming that the temperature of the inner and outer 

radius  of the cylinder it is t1 = 10
o
 c, t2 = 20

o 
c and respec-

tively and it is a constant and from the figure 4 note that the 

relation between the differences of the radiuses for the cyl-

inder and the quantity of heat transfer it is a logarithmic rela-

tion.  

    To show the effect of increasing the values of radiuses of 

the cylinder leads to increasing in quantity of heat transfer, 

this relation is plotted as shown in Figure 4.  The heat trans-

fer is from the left to the right direction and this direction it 

is the better direction because the temperature of the outer 

radius is larger than the inner radius of the cylinder.  

 

 

 
Figure 4. The relation between the radius and the quantity of 

heat transfer. 

 

Consequently, the increasing in values of temperature of the 

inner radius of the cylinder, that leads to increasing in quan-

tity of heat transfer, the direction of heat transfer being from 

the right to the left direction and that it’s the not better direc-

tion, because of the inner radius temperature is less than the 

outer radius temperature of the cylinder as show in Figure 5.  

According to figure 5 that explain below, represent the shape 

of the mathematically equation, where it is the relation be-

tween the temperature of the inner radius and the quantity of 

heat transfer for the cylinder, where done a selecting a dif-
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ferences of temperature for the inner radius for the cylinder, 

where it is, t1 = 10
o
 c, t1 = 12

o
 c, t1 = 14

o
 c, t1 = 16

o
 c, t1 = 18

o
 

c, and then obtained values of quantity of heat transfer ac-

cording to the differences values of temperature of the inner 

radius 0f the cylinder and respectively and it is, q = -66.52 

w, q = -53.21 w, q = -39.91 w, q = -26.61 w, q = -13.3 w, by 

subsisting in the Equation that mentioned before, where 

done assuming that the thermal conductivity factor is equal 

to k = 1.83 w/mc and it is a constant value, and done assum-

ing that the length of the cylinder is equal to L = 1m and 

done assuming that the value of the radius of the cylinder is 

equal to (0.3m)and the radius of the inner and the outer for 

the cylinder is equal to r1 = 0.25 m, r2 = 0.5 m and respec-

tively and done an assuming that the temperature of the out-

er radius of the cylinder it is t2 = 20
o
 c and it is a constant 

and from the Figure 5 note that the relation between the dif-

ferences of the temperature for the inner radius of the cylin-

der and the quantity of heat transfer it is a logarithmic rela-

tion. 

 

 

 
Figure 5. The relation between the inner radius temperature 

and the quantity of heat transfer. 

 

 

In the same time, the increasing of values of the outer radius 

leads to decreasing in the quantity of heat transfer, the heat 

transfer being from the outer radius to the inner radius direc-

tion for all values of the temperature of the outer radius the 

and that it is the not better because the outer radius tempera-

ture is bigger than the inner radius temperature as highlight 

in Figure 6. However, the increasing of values of the inner 

radius temperature leads to increasing in quantity of heat 

transfer, the direction of heat transfer is from the outer radius 

to the inner radius and this is the not better  as clear in Fig-

ure 5. According to figure 6, that explains as above, repre-

sent the shape of the mathematically equation, where it is the 

relation between the outer radius temperature of the cylinder 

and the quantity of heat transfer , where done selecting dif-

ferences of the outer radius temperature of the cylinder, 

where it is, t2=10
o
 c, t2 = 12

o
 c, t2 = 14

o
 c, t2 = 16

o
 c, t2 = 18

o
 c 

and then obtained a values of quantity of heat transfer ac-

cording to the outer radius temperature and it is, q = 0 w, q = 

-13.31 w, q = -26.61 w, q = -39.91 w, q = -53.21 w, by sub-

sisting in the Equation that mentioned before, assuming that 

the temperature of the inner radius for the cylinder it is equal 

to t1 = 10
o
 c, and its a constant and assuming that the radius 

for the cylinder is equal to 0.4 m and the radius of the inner 

and outer of the cylinder its equal to r1 = 0.25 m, r2 = 0.5 m, 

respectively and assuming that the thermal conductivity fac-

tor and length of the cylinder it is equal to k = 1.83 w/mc, L 

= 1 m and respectively, from Figure3 noting that the relation 

between the differences radiuses and the temperature that 

obtained as a result to the differences of the radiuses for the 

cylinder it’s logarithmic relation.   

 

 

 
Figure 6. The relation between the outer radius temperature 

and the quantity of heat transfer. 

 

According to Figure 7, that explains as below, represent the 

shape of the mathematically Equation, where it is the rela-

tion between the radius of the cylinder and the temperature, 

where done selecting a differences radiuses along the inner 

and outer radius of the cylinder, where it is, r = o.35 m, r = 

o.4 m, r = o.45 m, r = 0.5 m, r = 0.6 m, and then obtained a 

values of temperature according to the radius and it is, t = 

10.7661
o
 c, t = 36.6694

o
 c, t = 44.6412

o
 c, t = 48.1037

o
 c, t = 

65.3888
o
 c, by subsisting in the Equation that mentioned 

before, assuming that the temperature of the inner and the 

outer radius for the cylinder it is equal to t1=15c, t2=25c and 

its a constant and assuming that the inner and outer radius of 

the cylinder its equal to r1=0.3m, r2=0.6m, respectively, 

assuming that the density and thermal conductivity and the 

quantity of heat generation of the cylinder it is equal to, ρ = 

2500 kg/m³, k = 1.3 w/m.c, Q = 20 w and respectively, from 

Figure7 noting that the relation between the differences ra-

diuses  and the temperature quantity that obtained as a result 

to the differences of the radiuses for the cylinder it’s a third 

degree curve relation.                
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Figure 7. The relation between the radiuses and the tempera-

ture with heat generation. 

 

 

According to Figure 8, that explains as below, represent the 

shape of the mathematically Equation, where it is the rela-

tion between the radiuses of the cylinder and the quantity of 

heat transfer, where done selecting a differences radiuses 

along the inner and outer radius of the cylinder, where it is, 

r=o.35m, r=o.4m, r=o.45m, r=0.5m, r=0.6m, and then ob-

tained a values of quantity of heat transfer according to the 

radius and it is, q=-9492.98w, q=-9386.89w, q=-9280.81w, 

q=-9174.73w, q=-8962.57w, by subsisting in the Equation 

that mentioned before, assuming that the temperature of the 

inner and the outer radius for the cylinder it is equal to 

t1=15c, t2=25c and its a constant and assuming that the in-

ner and outer radius of the cylinder its equal to r1=0.3m, 

r2=0.6m, respectively, assuming that the density and thermal 

conductivity and the quantity of heat generation of the cylin-

der it is equal to, ρ=2500kg/m³, k=1.3w/m.c, Q=20w and 

respectively, from Figure8 noting that the relation between 

the differences radiuses  and the heat transfer quantity that 

obtained as a result to the differences of the radiuses for the 

cylinder it’s a third degree curve relation.                

 

 
Figure 8. the relation between the radiuses and the heat trans-

fer quantity with heat generation. 

 

Figure 9 and Figure 10 shows the effect of changing the 

temperature of the heat transfer. Here one could explain the 

increasing in values of temperature for the inner radius of 

the cylinder, leads to decreasing in the quantity of heat trans-

fer, the heat transfer direction is from the right to the left and 

this is the not better direction and it must changing in values 

of temperature of the outer radius of the cylinder to be the 

direction from the left to the right direction and that is the 

better.  According to Figure 9 that explain below, represent 

the shape of the mathematically equation, where it is the 

relation between the temperature of the inner radius and the 

quantity of heat transfer for the cylinder, where done a se-

lecting a differences of temperature for the inner radius for 

the cylinder, where it is, t1=20c, t1=25c, t1=30c, t1=35c, 

t1=40c, and then obtained values of quantity of heat transfer 

according to the differences values of temperature of the 

inner radius for the cylinder and respectively and it is, q=-

12351.35w, q=-14534.53w, q=-16812.09w, q=-18927.9w, 

q=-21120.08w, by subsisting in the Equation that mentioned 

before, where done assuming that the thermal conductivity 

factor is equal to k=1.3w/mc and it is a constant value, and 

done assuming that the length of the cylinder is equal to 

L=(1.5m) and done assuming that the value of the radius of 

the cylinder is equal to (0.4m)and the distance of the inner 

and the outer radius for the cylinder is equal to r1=(0.3m), 

r2=(0.6m) and respectively and done an assuming that the 

temperature of the outer radius of the cylinder it is t2=25c 

and it is a constant, assuming that the quantity of heat gener-

ation it is equal to q=20w and from the figure8 note that the 

relation between the differences of the temperature of the 

inner radius of the cylinder and the quantity of heat transfer 

it is a  straight line relation. According to Figure 10 that ex-

plain below, represent the shape of the mathematically Equa-

tion, where it is the relation between the temperature of the 

outer radius and the quantity of heat transfer for the cylinder, 

where done a selecting a differences of temperature for the 

outer radius for the cylinder, where it is, t2=30c, t1=35c, 

t1=40c, t1=45c, t1=50c, and then obtained values of quantity 

of heat transfer according to the differences values of tem-

perature of the outer radius for the cylinder and respectively 

and it is, q=-12351.35w, q=-13031.68w, q=-13712.01w, q=-

14392.35w, q=-15072.68w, by subsisting in the Equation 

that mentioned before, where done assuming that the thermal 

conductivity factor is equal to k=1.3w/mc and it is a constant 

value, and done assuming that the length of the cylinder is 

equal to L=(1.5m) and done assuming that the value of the 

radius of the cylinder is equal to (0.4m)and the distance of 

the inner and the outer radius for the cylinder is equal to 

r1=(0.3m), r2=(0.6m) and respectively and done an assum-

ing that the temperature of the inner radius of the cylinder it 

is t1=15c and it is a constant, assuming that the quantity of 

heat generation it is equal to q=20w and from the figure 10 

note that the relation between the differences of the tempera-

ture of the outer radius of the cylinder and the quantity of 

heat transfer it is a straight line relation.  
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Figure 9. The relation between the inner radius temperature 

and the heat transfer quantity with heat generation. 

 

 

 

 
 
Figure 10. The relation between the outer radius temperature 

and the heat transfer quantity with heat generation. 

 

Conclusion 
 

 In this research, the Equations of temperature heat transfer 

with different radius for cylinder have been developed and a 

novel Equation is presented. The new formula will support 

and help all researchers in this topic to get any temperature 

directly by using the proposed Equation without more deri-

vation. By using the proposed Equation, the complexity and 

time will decrease with and without heat generation by ap-

proximately 80% compared with current procedures.  Con-

sequently, this novelty could be support the current and fu-

ture research in the field of heat transfer. 
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