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ABSTRACT

This purpose of this thesis 1s to study the compatibility of HDPE plastic thermosyphon with
R1E3 and R123 refrigerants. Tests had beer made to examine the chemical reaction between the
pipe malerial and working fluids under long term operation and to make mathematical model 10
predict the tensile strength of the HDPE thermosyphon as a function of time and temperature. The
thermosyphon were made from HDPE pipe which had inside diameter of 15 mm and length of 400
mm. The working fluid were R113 and R123. Filling ratic was 50% of evaporator section and
aspect ratio of the pipe was 10. Sand baths with 10 heaters, were used to heat the thermosyphon.
Condenser section was cooled by forced convection which controlled by fans. The tests were
continued for 3000 hours at evaporator temperature of 40, 60 and 80 °C. The mass and yield
strength differences of the test ring before and after the test and the magnified photographs from
Scanning Electron Microscope (SEM) was used to analyze the chemical reaction of the pipe while
Infrared spectrophotometer (IR) and Atomic Absorption Spectrophotometer (AAS) were used to
analyze the chemical composition of the working fluid. The empirical model, which correlate the
yield strength of the pipe with operating temperature and time were constructed. It was found from
the experiments that the working fluids did not change in organic structure. However, copper
element was detected in the working fluids because copper tube which was used as a fill charge

component can react with the working fluids. Although the mass difference of the test ring before



1000 hours was not observed, the differences between 1000-3000 hours were significantly
increased. The difference were 9.34 | 10.66 and 10.76 % for R113 and 7.15, 9.41 and 9.68 % for
R123 at the temperature of evaporator section of 40, 60, and 80 °C  respectively. Scanned piciures
show no differences in internal surface. The tensile yield strength of the thermosyphon which
obtained the empirical model can be predicted as;

G = (9.8020 +0.00665T ) - (0.0009 - 7.50 x 10° T ) ¢t for R113  and

G = (9.0502 +0.02016T ) - (0.0007 - 9.25 x 10° T ) ¢ for R123
when T and  are operating temperature and time respectively. The confidential level of equation
fitting is 95 %. Tt can be concluded that HDPE thermosyphon with both refrigerants can operate
well within 1000 hours without any differences in pipe material and working fluid properties.
However, between 1000 —3000 hours, R123 is more compatibly with HDPE thermosyphon than
RI13. The model shows that HDPE-R123 thermosyphon has higher tensile yield strength than

HDPE-R113 thermosyphon the same operating condition.





