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THESIS ADVISOR : ASST. PROF. RICHAKORN CHIRAKALWASAN ,127 pp. ISBN
974-17-0887-4.

The purpose of this research is to study Heat Pipe in air conditioner.  an air additioning
room in which precise low relative humidity is required electric heater desiccant are often used.
Using desiccant is also required heat or compressed air for regeneration. The desiccant also
generates heat to the room air which adds load to the air conditioner. Incorporating heat pipe in the
air conditioner will save a lot of electric energy. Heat pipe is a heat exchanger to exchange sensible
heat between leaving and entering air of a cooling coil. Fin coil-looped heat pipe used in this
research consists of an evaporating coil and a condensing coil filled with R-22 refrigerant. The
construction of each cail is nearly the same as a cooling coil of a typical air conditioner with a minor
difference in circuiting. The research used 14 kW (48,000 Btu/h) split type air conditioner as a model.
Its cooling coil (evaporator) was incorporated with the heat pipe coil with the same face area hut with
various rows deep. The numbers of rows were 1,2, 3and 4. However concentration was made on 3
and 4 rows deep. The experiment was carried out in a typical room and also in the calorimeter room
with 19°CWB and 27°CDB ambient.

The experiment indicated that the performance of heat pipe in transferring sensible heat
was really good. The average heat reclaims were 2.6, 3.5, 3.7 and 5.6 KW by 1,2, 3and 4 rows
deep heat pipe respectively. The 3and 4 rows heat pipe were also carried out in the calorimeter
room wit a heat reclaim of 3.5 and 5 kW respectively. The 3-row-deep heat pipe reduced equipment
sensible heat ratio (SHR) from 0.53 to 0.45 while the 4-row-deep heat pipe reduced SHR from 0.54 to
0.40. The moaisture condensation rate was increased by 15 and 33% for 3-row-deep and 4-row deep
heat pipes respectively. However there was a little reduction in Coefficient of performance (COP)
due to the lowering of the evaporating pressure of a direct expansion system. This would not occur
in chilled water system.

hot and humid country like Thailand the 3 and 4 rows deep heat pipe would normally be
suitable in which the emphasis was made.
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(Bare Tube Area)
(Fin Area)
(Toatal Heat Transfer Area)

(Minimum Free-flow Area)
(Frontal Area)

(Flow passage hydraulic diameter)

(Mass flux)

m?2
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(Mass flow rate) kg/s
Nf (Number of fins)
N, (Number of tubes)

Nr
(Number of tube rows)

Nc
(Number of tube columns)

Nu (Nusselt number)

P Pa
Pa Pa
P Pa
Py Pa
Pr (Prandtl number)

P (Fin pitch) fins/inch

Nehat
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EL
IE
Tp

Tv
Ts
AT
ATh

dH

(Reynolds number)

(Stanton number)

(Diagonal tube pitch)

(Longitudinal tube pitch)

(Transverse tube pitch)

(Heat source)
(Heat source)
(Nucleate bailing)

(Hydrostatic head)

J

°c, K
°c, K
°c, K

°c, K
°c,K
°c, K
°c, K



Degree
[ K
(Dynamic viscosity) ka/m-s
kg/m3
(Surface tension) N/m
kg/K0BQ:
(Nucleate hoiling)
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