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Investigation of Heat Transfer Rate of Thermosiphon Pipe for Low Temperature Application

Somchai Maneewan "’ and Suriyong Prachakiew”

Abstract

This research aims to study towards the heat transfer rate of Thermosiphon t pipe for low temperature
application. Copper is being used as the material to make the straight shape of the pipe which being applied
to be used in the heat emission system at the low temperature as to figure out the functional work fluid and the
appropriateness in the quantity of the work fluid to be used in the installation of the Thermosiphon pipe by
studying 1) the types of functional work fluid at R-12, R-22, R-134a, R-404a, and R-406a , respectively, and 2)
the quantity of proper work fluid at 20, 40, 60, and 80 percent of heat pipe capacity respectively by using hot
water to inject the heat for the pipe. In the part of the evaporator section, the heat of hot water was changed at
40, 50, 60, 70, and 80 degrees Celsius, respectively.

From the experiment, it was found that work fluid R-404a at 20 percent of the capacities of the heat
pipe was best for heat emission at the heat transfer rate approximately about 2.1 watt / minute, the next work
fluid to be used was the R-134a at 60 percent of the capacities of heat pipe, and the third work fluid to be
used was R-406a at 80 percent of the capacities. When the building budget was limited, the use of the heat
pipe is considered another reasonable application to be used for decreasing the heat from the walls of the
building. The budget used for producing the Thermosiphon pipe was relatively reasonable at approximately
at 119 Baht/meter Thermosiphon pipe.

Keywords: work fluid, Thermosiphon pipe, Heat Exchange Rate
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R399 1 (dupont sova refrigerant, 2006)

AN 1 ANUFYBIAITYI NI

Physical Property R-404a R-406a R-134a R-12 R-22
Replaces R-502,R-22 R-502 R-12 N/A N/A
R125/R143a/ R22/R125/
Chemical Formula/Composition R134a R143a CH,FCF, CCL,F, CHCLF,
44/52/4 wt% 47/7/46 wt%
Liquid Density at 25 °C, kg/m3 1048 455.50 1210 1311 1195
R125: R22:
354-33-6 75-45-6
R143a : R125:
CAS Number 811-97-2 75-71-8 75-45-6
420-46-2 354-33-6
R134a: R143a:
811-97-2 420-46-2
Molecular Weight 97.6 89.86 102.03 120.93 86.47
Boiling Point at 1 atm , °C -46.5 -32.7 -26.1 -29.79 -40.8
Vapor Pressure of Satd. Liquid at 25°C
1255 1174 661.9 1311 1043
, kPa
Heat Capacity of Liquid at 25°C
1.54 1.13 1.42 0.971 1.24
, kd/kg K
Heat Capacity of Vapor at 1 atm at 25°C
0.867 0.829 0.854 0.617 657
, (kd/kg K)
Thermal Conductivity of Liquid at
. 0.0683 0.0819 0.0824 0.0743 0.0849
25°C, WmK
Thermal Conductivity of Vapor at 1 atm,
0.01346 0.01314 0.0145 0.00958 0.01074
(W/m K)
Critical Temperature , °c 721 116.5 1011 112 96.24
Refrigerant Number R-404a R-406a R-134a R-12 R-22
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Critical Pressure , kPa 3732 4880 4060 4116 4981
AEL/TLV, 8- or 12-hr TWA , ppm 1000 1000 1000 1000 1000
GWP, CO, =1 3260 1900 1300 8500 1500
ODP ,CFC-12=1 0 0.036 0 1 0.05
ASHRAE Safety Classification A1/A1 A1/A1 A1 A1 Al

Refrigerant Cylinder Color , PMS Code 021 248 297 White 352
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60 R-404a 1.86
80 R-22 2.53
20 R-404a 3.47
40 R-404a 3.32
60 60 R-404a 3.17
80 R-406a 3.17
20 R-404a 4.45
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70
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Hot water temperature (C°)
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