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ABSTRACT

This research work: is to design and construct a heat exchanger for recovering waste heat
from flue gas at the primary air preheater outlet of 156 MW Mae Moh coal-fired power piant.
which is about 4.5 MW. The unit will be used to replace the existing hot air recirculation system.

It is found that thermosyphon heat exchanger is the most appropriate for heat recovery.

A test rig has been developed and constructed for testing under the air and the flue gas
temperatures of 30 and 190-210°C respectively. This-heat- exchanger has-7 rows-of 53 -copper
tubes (spiral aluminium finned) with a staggered arrangement and 20° from horizontal of tube
orientation. The outside diameter of each tube is 19.05 mm .The evaporator and condenser
sections each has of 0.98 m length ,and water used as working fluid with a filling ratio at 60% of
the evaporator section length. The tests indicate that the heat transfer rate is about 16% over that
of the. mathematical model.

Two unit of 2.25 MW thermosyphon type are designed, constructed and tested under the
normal operating condition. Each heat exchanger has 7 rows of 214 cold drawn steel tube (spiral
finned) with a staggered arrangement and 20" tube position. The outside diameter of the tube is
60.5mm. The evaporator and condenser section lengths each of 2.57 m, has water as working fluid
with filling ratio 60% of the evaporator section. length. The flow rate of the atmospheric air and

flue gas passing through the air preheater are 90-110 and 35-45 kg/s respectively. The temperature



of flue gas is 190-210 °C . The experiment results are similar to that of the mathematical model
where a correction factor of 1.16 is added.

The total heat transfer rate of the two air preheaters are found to be 4500 kW. Outlet gas
and air temperature are 140-163 ‘C and 45-55 °C . Pressure drop across gas and airside are 354

and 147 Pa respectively and the effectiveness is found to be 0.25-0.33



