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Heat pipe with wicks for paddy dehydration
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Abstract

This research aims to study and develop a process to decrease the moisture content of paddy seed by heat pipe with
wicks. It used working fluid R-134a and R-11 with temperatures at the evaporator section of 60°C or 80°C. It reduced
the moisture content of the paddy (Glutinous rice, RD6 and jasmine rice, KDML105). The paddy used in the experiment
had an initial moisture content of 23% and decreased dehumidification to 12%. It was found that when the inlet
temperature at the evaporator section increased from 60 to 80°C it will reduce the duration of moisture reduction and
it was found that the temperature of 60°C was most appropriate because higher temperatures will affect the moisture
decrease within the grain too quickly. It makes the fracture easy, when paddy was used in a germination test. We found
that a temperature at 60°C of all variables used in the experiment with glutinous rice RD6 had percent of germination
of about 69 - 84% and for jasmine rice 105 it was about 53 - 72%. The experiment compared the working fluid inside
the heat pipe and found that R-134a decreased moisture content of the paddy faster than R-11. We compared heat
pipes with and without wicks. It was found that the heat pipe with wicks had a shorter dehumidification time than the
heat pipe without wicks because wick materials transported heat from the evaporator section to the condenser section

as well. Therefore, the dehumidification is faster than with the heat pipe without wicks.
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Table 1 Details of heat pipe and experimental

conditions
Heat pipe

Pipe material Copper pipe

Wick material Copper mesh

Number of pipes 40

Pipe size Inner diameter 10 mm and length
750 mm
(Evaporator 300 mm, Adiabatic
150 mm, Condenser 300 mm)

Filling ratio 50% by volume of the heat pipe

Experimental conditions

Types of paddy RD6 rice and Jasmine Rice,
KDML105

Types of Heat pipe Wick and without wick

Working fluids R-134a and R-11

Evaporator temperature 60°C and 80°C

Heat pipe with wicks for paddy dehydration

i

Data Logger

o

U039 Jasuspuo)

Flow meter

Tis T Tis Heater &
Evaporatg{ Section Pymp
hn n
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Figure 2 Diagram of a dehumidifier of paddy seed by
heat pipe with wicks (A), groups of heat pipe
(B) and top view of condenser jacket (C)
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Figure 6 Moisture change of paddy of RD6 rice and
Jasmine Rice, KDML105 at temperature 60 and 80°C,
working fluid was R-134a
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Figure 7 Moisture change of paddy of RD6 rice and
Jasmine Rice, KDML105 at temperature 60 and 80°C,
working fluid was R-11
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Figure 9 Moisture change of paddy of RD6 rice and
Jasmine Rice, KDML105 at temperature 60 and 80°C,
working fluid was R-134a
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Figure 10 Moisture change of paddy of RD6 rice and
Jasmine Rice, KDML105 at temperature 60 and 80°C,
working fluid was R-11
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Table 3  Shows the germination percentage of RD6 rice and Jasmine Rice, KDML105 at 60°C and 80°C (Heat pipe

without wick)
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Figure 11 Compare the heat transfer rate of heat pipes
with wick and without wick at evaporator temperature 60
and 80°C
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Figure 12 Compare the efficiency of heat pipes with wick
and without wick at evaporator temperature 60 and 80°C
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