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ABSTRACT: In This paper described research by the optimum of materials that using in the condenser and the
fin of air-condition to get the optimum result for heat transfer .And heat flux. Since, the condenser coil of Air
condition contain refrigerant that absorb the heat from the surround of air. To validate the heat flux and
temperature, the analysis is done on condenser coil by applying properties for the materials used in the paper,
where used difference materials by four cases
1-Tube and fin Al-1100
2-Tube Al-1100 and fin Al-1050
3-Tube copper and fin Al-1050
As well as R134a used in this paper as coolant fluid .The simulation and analysis are done by ANSYS for the
models were validated by comparisons with data. Optimization was performed on three different materials
KEYWORDS: air condition; tube; fin; CFD; heat flux; temperature
INTRODUCTION
The air conditioner is a home appliance, designed for remove the humidity and Excess heat from room. the
simple refrigeration cycle is done to cooling. (HVAC) is to air conditioning and ventilation. It’s used in an
automobile or the buildings, to provide comfortable temperature in the room. The refrigeration cycle consists:
(a)
(b)
(c)
(d)

Condensing coil
Evaporator coil
Compressor
Expansion valve

In cycle of refrigeration, the heat pumps transfer the heat from the lower temperatures to the higher
temperatures in another word from the heat source to heat sink naturally the Heat flow to opposite direction.
and that is the common type in the (AC where potential heat is emitted where temperature is constant during
liquid-gas phase change, when pressure change the of pure material also change its condensation boiling point
The refrigeration cycle common uses In automobile, drive a compressor of electric motor the compressor is
operation by a belt over the pulley the belt being driven by the crankshaft (like to driving the pulleys for the
power steering , alternator, etc.) [1-3]. evaporation is occurred when the heat absorbed, and the condensation
occur when the heat is emitted, the air conditioner used the compressor to do change of pressure between two
chambers and pumping a refrigerant around. A refrigerant is pumped to the evaporator, locate in the chamber to
be cool, where low pressure causes refrigerant to the evaporate into the vapor in this paper discuss a single air
conditioning system instead the air cooling using liquid based cooling. The material coolant used in heat
exchanger is R134 [4-6].
HEAT FLUX CALCULATIONS
Heat flux for Tube copper and fin Al-1050 with R134
Assume the following according condition and geometric of component
Inside temperature = 500C+273 = 323K
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Atmospheric temperature =400C+273 = 313K
Discharge of heat flow = x = 21mm
Tube thickness = 0.5 mm
Total area = 0.079𝑚𝑚2
1. Copper: Thermal conductivity = K =385W/m k
2. Aluminum(1100): K = 218 W/m k
3. Aluminum(1050): K = 222 W/m k
ℎ𝑏𝑏 = 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑓𝑓𝑓𝑓𝑓𝑓 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 17 𝑤𝑤/𝑚𝑚2 𝑘𝑘
𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓 Aluminum(1100): 15 𝑤𝑤/𝑚𝑚2 𝑘𝑘
𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓Aluminum(1050): 16 𝑤𝑤/𝑚𝑚2 𝑘𝑘
ℎ𝑎𝑎 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑢𝑢𝑢𝑢𝑢𝑢𝑢𝑢 𝑓𝑓𝑓𝑓𝑓𝑓 𝑅𝑅 134 = 243𝑤𝑤/𝑚𝑚2 𝑘𝑘
Heat flow is given by
q = U× 𝐴𝐴 × 𝛥𝛥𝛥𝛥𝑚𝑚
Where U = overall heat transfer coefficient
𝛥𝛥𝛥𝛥𝑚𝑚 = 10
Total area = 0.079𝑚𝑚2
A = contact surface area = 0.002073m2
And overall heat transfer coefficient is given by U =
Where = ℎ𝑎𝑎 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
ℎ𝑏𝑏 = 𝑎𝑎𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡 𝑓𝑓𝑓𝑓𝑓𝑓
𝑘𝑘1 = 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
𝑘𝑘2 = 𝑓𝑓𝑓𝑓𝑓𝑓 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
1
by U = 1 0.5 21 1 = 6.2959 𝑤𝑤/𝑚𝑚2 𝑘𝑘
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Heat flow = q = U× 𝐴𝐴 × 𝛥𝛥𝛥𝛥𝑚𝑚 = 6.2959 × 0.002073 × 10 = 0.13
𝑞𝑞
0.13
Heat flux = =
= 1.649 𝑤𝑤/𝑚𝑚2
𝑎𝑎

(2)

0.079

(3)

Heat flux for Tube and fin Al-1100 with R134
Heat flow is given by = q = U× 𝐴𝐴 × 𝛥𝛥𝛥𝛥𝑚𝑚
1
1
U = 1 𝛥𝛥𝑟𝑟 𝑥𝑥 1 = 1 0.5 21 1 = 5.902 𝑤𝑤/𝑚𝑚2 𝑘𝑘
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Heat flow = q = U× 𝐴𝐴 × 𝛥𝛥𝛥𝛥𝑚𝑚 = 5.902 × 0.002073 × 10 = 0.122
𝑞𝑞
0.12
Heat flux = =
= 1.548 𝑤𝑤/𝑚𝑚2
𝑎𝑎

0.079

Heat flux Tube Al-1100 and fin Al-1050 with R 134 as refrigerent
Heat flow is given by = q = U× 𝐴𝐴 × 𝛥𝛥𝛥𝛥𝑚𝑚
1
1
U = 1 𝛥𝛥𝑟𝑟 𝑥𝑥 1 = 1 0.5 21 1 = 6.11 𝑤𝑤/𝑚𝑚2 𝑘𝑘
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Heat flow = q = U× 𝐴𝐴 × 𝛥𝛥𝛥𝛥𝑚𝑚 = 6.11 × 0.002073 × 10 = 1.2666
𝑞𝑞
1.2666
Heat flux = =
= 1.603 𝑤𝑤/𝑚𝑚2
𝑎𝑎

0.079

PROBLEM STATEMENT
Theoretical analysis were performed as well as simulation of the condenser and fins for the conditioning
system, where different materials were used for the tube and fins in this paper. The materials were selected.
Tube and fin Al-1100, Tube Al-1100 and fin Al-1050 and Tube copper and fin Al-1050, Heat flow and heat
flux were calculated theoretically and then compared with the results obtained through simulation programs 3D
modeling is done by creo-parametric. The condenser dimensions is taken from the component the analysis is
done by ansys programme on the fin and the condenser to evaluate the optimum material can be using in air
conditioning system.
METHODOLOGY
To study the differences in thermal properties for the materials that used in tube and fin of the condenser in the
air conditioning system the procedure followed is the physical bounds of air condition system are assumed
according the geometry components. The volume occupied by the geometry (tube and fins) are divided into
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discrete cells the mesh. The mesh may be uniform or non-uniform.
The modeling is defined by the equations like (enthalpy + Thermal conductivity + radiation).
Boundary conditions are defined. This involves specifying the fluid and the matirials that used in tube and fins
properties at the boundary conditions. The simulation is started and the equations are solved iteratively. Finally,
we will compare betwen the results of analysis to get opimum materials used in this paper presented design the
model by ansys program after that heat transfer analysis done for the air-condition condenser for difference
materials [7, 8].
Geometry

Figure 1. Condenser tubes

Figure 2. Condenser fin

Figure 3. Assembly fin and tube of condenser
Generate mesh
These meshes are used in the ansys. Fine tetrahedral Meshing done and mesh generation along with section
view in Figure below:
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Figure 4. Mesh generation
Thermal Analysis
Tubes and Fins (Al-1100)
Analysis of tubes and fins is done, to study the behavior of heat transfer and heat flux and discussion of each as
follows: In the figure (3) the line represent the distribution of temperature along the tube and fins, red color
represent higher temperature and its equal 90.455 C0. And blue colour in the line represent the lowest
temperature and its equal to 36.549 C0
In the figure (4) the line represents the distribution of heat flux along the tube and fins, red color represent
higher heat flux and its equal 3.5823 W/mm2. And blue colour in the line represent the lowest heat flux and its
equal to 1.4857 W/mm2

Figure 5. Heat transfer along the tube and fin Al-1100

Figure 6. Heat flux along tube and fin Al-1100

Tubes Al-1100 and Fins Al-1050
In the figure (9) the line represent the distribution of temperature along the tube and fins, red color represent
higher temperature and its equal 90.482 C0. And blue colour in the line represent the lowest temperature and its
equal to 36.631 C0
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In the figure (10) the line represent the distribution of heat flux along the tube and fins, red color represent
higher heat flux and its equal 3.6677 W/mm2. And blue colour in the line represent the lowest heat flux and its
equal to 1.5162 W/mm2

Figure 7. Heat transfer along the tube Al-1100
and fin Al-1050

Figure 8. Heat flux along the tube Al-1100
and fin Al-1050

Tubes Copper and Fins Al-1050
In the figure (15) the line represents the distribution of temperature along the tube and fins, red color represent
higher temperature and its equal 89.923 C0. And blue colour in the line represent the lowest temperature and its
equal to 36.591 C0
In the figure (16) the line represents the distribution of heat flux along the tube and fins, red color represent
higher heat flux and its equal 3.9331 W/mm2. And blue colour in the line represent the lowest heat flux and its
equal to 1.4797 W/mm2

Figure 9. Heat transfer along the Tubes Copper
and Fins Al-1050

Figure 10. Heat flux along the tube Copper
and Fins Al-1050

RESULTS
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According to simulation program (ansys14.5) as the following results are
1. By using tube and fin al -1100 the result was (temperature is 89.372, heat flux is 1.4787)
2. By using tube al- 1100 and fin 1050 the result was (temoretire 89.375, heat flux 1.5139)
3. By using cooper tube and fin al-1050 the result was (temoretire 89.219, heat flux 1.5787)
material

Temperature oC

Total of Heat Flux (W/mm2)

Tubes and Fins Al-1100
Tubes Al-1100 and Fins Al-1050
Tubes Copper and Fins Al-1050

89.372
89.375
89.219

1.4787
1.5139
1.5787

CONCLUSION
In this paper the heat transfer by convection in Air Condition by the refrigerants and materials are done by
thermal analysis. after compared the results to the tube materials between the Aluminum alloys and the Copper,
the results showed using the Copper is best. But disadvantage of Copper its heavy , after compared the results
for the fins material between Aluminum alloy 1050 and Aluminum alloy1100, by using Aluminum alloy
1050 is best as well as calculated results with mathematical calculations the results obtained it is shown that by
using cooper tube and fin al-1050 is best where the heat flux is max.
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