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A Low Cost Heat Pipe for Reducing
Relative Humidity in Air Conditioning
System.
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Abstract

This article describes the research on Heat
Pipe in reducing a relative humidity in an air
conditioning room. The research was a review
and extention of the researches in reference
(8.1) and (8.2). Heat pipe is a heat exchanger
to exchange heat between leaving and entering
air of a cooling coil (evaporator). Finned coil
heat pipe used in the research consisted of an
evaporating coil and a condensing coil filled
with R22 refrigerant. Each coil had a fins
spacing and face area the same as the cooling
coil with only a minor difference in circuiting.
The research used 14 kW (48,800 Btu/h) split
type air conditioner as a model. lts cooling coil
was incorporated with the heat pipe coil with
various rows deep. The numbers of rows were
1, 2, 3 and 4. The reasons of using finned coil
air conditioner type for heat pipe are the coil
has been developed for a long time with a very
good heat transfer efficiency and there are
a lot of local manufacturers can produce with
a very economical price. The imported heat
pipes with some wicks inside are complicated
and expensive.

The repeated research resulted in nearly
the same average heat reclaims they were 2.3,
29, 34 and 4.6 kW by 1, 2, 3 and 4 rows
deep heat pipe respectively. In hot and humid
country usually the 3 or 4 rows deep heat pipe
would be suitable.

The research also indicated that the

minimum slope required for the liquid to flow

from condensing coil to evaporating coil was
21 to 100 or 11.7 degree inclination. The steeper

slope had no effect on the performance.
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Table 1 :Various Heat Pipe Rows Deep and Heat Reclaim

Heat Pipe | Entering Pre-cool | Leaving Pre-cool | Entering Re-heat | Leaving Re-heat | Pre-cool | Reheat | Cooling
Type CDB %RH.| CDB %RH.| CDB %RH.| CDB  %RH. kW kW kW
1 Row Deep 27.0 47.1 23.1 59.5 6.9 99.9 10.8 76.7 2.3 2.4 16.2
2 Rows Deep | 26.7 47.1 21.9 62.7 6.8 99.9 11.7 71.6 2.9 -3.0 15.2
3 Rows Deep | 27.1 47.2 21.1 68.0 6.5 99.9 12.5 67.0 3.6 -3.7 15.6
4 Rows Deep | 27.2 47.0 19.5 75.0 5.8 99.9 13.7 58.5 4.6 -4.7 154
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Table 2 : Heat Pipe Inclination Angles for Liquid Flow and The Heat Reclaim

Inclination |Entering Pre-cool|Leaving Pre-cool | Entering Re-heat | Leaving Re-heat | Pre-cool | Reheat | Cooling

CDB  %RH. CDB  %RH. CDB %RH. CDB %RH. kW kW kW
6.6 Deg | 26.7 48.0 25.5 51.5 8.0 99.9 9.0 94.0 0.7 -0.7 16.3
7.9 Deg | 264 47.0 24.5 52.5 6.3 99.9 8.3 87.0 1.2 -1.2 17.1
9.1 Deg | 263 46.9 22.0 60.5 6.2 99.9 10.2 77.0 2.6 -2.5 15.7
10.4 Deg | 26.5 49.0 22.1 64.0 6.1 99.9 10.7 73.0 2.6 -2.8 16.6
11.7 Deg | 26.4 51.0 19.3 78.5 6.0 99.9 13.6 60.0 43 -4.6 15.4
142 Deg | 26.2 49.0 18.9 76.0 5.7 99.9 13.0 61.0 4.5 -4.4 15.0
16.8 Deg | 25.9 51.0 18.1 82.0 6.1 99.9 13.9 59.0 4.7 -4.7 14.4
19.4 Deg | 26.0 51.0 18.4 81.0 5.5 99.9 12.9 61.0 4.6 -4.5 15.4
21.9 Deg | 25.9 50.5 18.3 79.6 6.1 99.9 13.9 59.0 4.7 -4.7 142
24.5 Deg | 26.4 48.0 18.9 75.5 6.1 99.9 13.9 59.0 4.6 -4.7 14.2
27.1 Deg | 25.9 493 18.5 77.5 5.6 99.9 13.1 60.0 4.4 -4.5 14.7
29.7 Deg | 26.9 49.5 18.9 80.5 6.0 99.9 13.9 59.0 4.8 -4.8 15.5
32.4Deg | 26.8 51.4 19.8 78.0 5.8 99.9 13.3 60.0 43 -4.5 16.5
35.0 Deg | 27.3 49.0 19.7 77.5 6.1 99.9 13.9 59.0 4.6 -4.7 15.9
37.7Deg | 27.1 47.5 19.5 75.0 5.8 99.9 13.5 59.0 4.6 -4.6 15.6
Average 11.7 to 37.7 Deg 4.6 -4.6 15.2






