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Abstract

This research aims to improve and extend the mathematical physical model of Shafii et
al. (2001), which is used to predict the behavior of liquid and vapor within the: closed—end
oscillating heat pipe (CEOHP) and closed—loop oscillating heat pipe (CLOHP) at top heat mode,
by increasing the adiabatic section and number of meandering tumé. The parameters affecting the |
heat transfer of CEOHP and CLOHP at top heat mode were anaIytida_IIy investigated. The model
of liquid and vapor behavior to-determine heat transfer of the OHP was formulated by using the
following assumptions: the internal flow was single-phase flow, the pressure loss at the bend fum
was negiect, the liquid was incompressible, and the vapor foliowed t_he‘ ideal gas law. The
principles and theories of internal friction flow, basic governing equatidns and finite difference -
scheme were applied to evaluate the heat transfer rate. The computer program used in this research
was MATLAB® program. After adding the specified data, the program c;ouid compute and present
the results in form of parameter’s profile. To eliminate the iteration error of the program, the OHP
without the adiabatic section was tested and compared with the model of Shafii et al. (2001). It
was found that the position, temperature, pressure and heat transfér rate of vapor bubble af any

time calculated from the model developed in this research were correct and reliable. Subsequently,



the heart transfer of the CEOHP and CLOHP were predicted by using the model with the adiabatic
section and number of turns and compared with the experimental data of Rittidech et al. (2000)
and Charoensawan et al. (2000), fespectively. It was conciuded thaf for both types of OHP the
calculation results were fairly good cémpared with the experimental one. When the number of
turns increased, the heat flux nearly constant due to the symmetry within the heat pip, as the heat
transfer rate will be increased. The operations of CEQHP and CLOI—IP from the prediction were
similar. It was found that the pal'axneters; which affected the heat transfer, and the data from
Rimidech et al. (2000) and Chéroensawan et al. (2000) were satisfied to predict the heat transfer of
OHP. The CLOHP with ethanol exhibited the h‘ighegt heat flux, while those with R123 and water
were save less heat flux, respectively. The heat flux was proportional to inner diameter of tube and

inversely proportional to the evaporator length.



