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Abstract

This research presents a case study to design, construct and test a heat pipe economizer.
It was designed to use with a 1,000 kg/hr steam boiler and find out the economic feasibility of
using this device. The heat pipe economizer had the physical size of the total outside cross
section area of 600 X 1,400 mm and 1,000 mm height. The heat pipes were made of smooth
stainless steel tubes with the outside diameter of 25.4 mm and 1 mm wall thickness with a total
of 78 tubes. The working fluid was distilled water. The heat pipes were arranged in the form of
staggered tubes of 5 rows, each row consisted of 16 tubes. The flue gas passed through the
evaporator face cross section area of 700 X 1,300 mm and the feed water passed through the
condenser which face cross section area of 500 X 1,300 mm and 250 mm height. The controlled
flow rate of the feed water was supplied through the condenser passages. In testing performance,
flow rate of the feed water was set at 10, 20, 30 and 40 litres/min and controlled inlet feed water
temperature at 30'C.  The average flow speed of the flue gas was setat 0.372, 0.404 and 0.429
m/sec tespectively, whereas the flue gas temperature was set at 180, 230, 280 and 330°C
respectively.

Test results showed that the increasing of Re,/Re. ratio with respect to the decreasing

of heat transfer rate from the condenser can be represented by the linear equation in the form of



Q = A (Re/Re)) + B. Similarly, it was also found that the effectiveness decreasing with the
mncreasing of the Re/Re. ratio. On the other band, increasing the flue gas temperature also
increased the effectiveness, which was represented by the linear equation in the form of
€=A (Reg/Re)+B. It wasalso found that the number of transfer units (NTU) increased
with the higher value of the effectiveness, representing by the linear equation in the form of
€ = A (NTU) + B. The values of coefficient A and constant B were varied depend on the setting
up conditions of the experiments.

The economic analysis showed that the heavy fuel oil (Grade C) was saved approximately
4,748 litres per year or equivalent to 19,700 baht per year (at the fuel cost of 4.15 baht per litre)

and internal rate of return (IRR) 12.8 % or a payback period of 7 years.



