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ABSTRACT: The objective of this research was to investigate the enhancement of heat

transfer by mesh in water/air direct contact air conditioning system. Mesh is inserted as a

turbulent promoter in front of the water injection nozzle. The heat transfer characteristics
with and without mesh and the effect of the number of inserted mesh and mesh porosity size

have been studied experimentally. Inserted mesh improves heat transfer efficiency compared to

non-inserted mesh system and heat transfer efficiency increased as the number of mesh is

increased. Meanwhile, heat transfer efficiency decreased as the porosity of the mesh is

increased. With inserted mesh, inlet and outlet temperature difference of air increased more
than 50%. Heat exchange time of water/air to reach the 100% humidity decreased less than
30%. This result shows inserted mesh can enhance the performance of the water/air direct

contact air conditioning system.
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Fig. 1 Schematic diagram of experimental system.
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Fig. 2 Stainless steel mesh.
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Table 1 Chara6cteristics of Mesh

. Mesh
Mesh porosity .
(mesh/inch) (%) Thickness
(mm)
MgSh NO NO NO
6 72
M‘fh 7 83 100
8 91
6 72
M‘;Sh 7 83 200
8 91
6 72
Mf;fh 7 83 300
8 91
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Table 2 Characteristics of Mesh

Water flow Air .
rate velocity pof(?/s)lty
(L/min) (m/s) ’
0.3 2 72
Mesh 1 05 25 83
0.7 3 91
0.3 2 72
Mesh 2 05 25 83
0.7 3 91
0.3 2 72
Mesh 3 05 25 83
0.7 3 91
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Fig. 3 Porosity 72%(Air velocity 2m/s, Water
flow rate 0.3L/min).
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Fig. 4 Porosity 83% (Air velocity 2m/s, Water
flow rate 0.3L/min).
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Fig. 5 Porosity 91% (Air velocity 2m/s, Water
flow rate 0.3L/min).
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Fig. 6 Porosity 72% (Air velocity 2.5m/s,
Water flow rate 0.3L/min).
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Fig. 7 Porosity 729 (Air velocity 2.5m/s,
Water flow rate 0.5L/min).
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Fig. 8 Porosity 72% (Air velocity 2.5m/s,
Water flow rate 0.7L/min).
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according to average air velocity.
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Fig. 10 Average temperature difference of air
according to average mesh porosity.
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