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This study is to develop, design and construct a prototype of high efficient industrial
water heater for domestic industries. From a preliminary study, the common heater has low
efficiency of around 19-41% [Dussadee. Et al, 2002], [Kiatsiriroat and Uppakom, 2003]. The
presented new design having an external heating similar to a shell and tube heat exchanger. Hot
gas from burnt LPG will pass through a set of tube bank having water inside. The heated water is
circuiting between the heater and the water tank. With this technique, the heating surfece at the
gas side could be increased. The forced circulation with pump has been found to geherate higher
efficiency than the free circulatien technique. Increasing the heat transfer area by increasing Ithe
numi:ef of tubes from 40 (1.6 mz) to be 59 (2.6 _mz),_resuited in better overall efﬁeiency which
was e.round 68-83%. With these data, a ﬁm’t of water heater with external combustion for biomass
has been constructed with these a heat transfer area 5.0 m’. The efﬁerency of units was around 53
%. This unit was used to heat muIberry peel of 80 kg contained in a water/NaOH tank of 0.9 m’. _
The temperature in the tank could be up to 90 °C in 90 min. The mulberry peel could become -

disintegrate in 240 min. and the total cost was 3.38 baht/kg compared with 5.35 baht/ kg for

normal heating.





