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Water Temperature Control prior to Entering the
Economizer to Prevent Acid from Flue Gas
Condensation

Thitiya Plianmanee! and Mingsak Tangtrakul?

Department of Mechanical Engineering, Faculty of Engineering, Chulalongkorn University,
Phayathai Road, Patumwan, Bangkok, Thailand 10330
'sme7chula@gmail.com

ABSTRACT

Preheating feed water prior to entering boiler through an economizer is one of many
methods to save energy for boiler. The condensation of flue gas causes acidic solution in the
condensate and corrodes the economizer tubes. Therefore economizers are not widely used in
small boilers. The research study tries to raise feed water temperature above acid dew point
temperature to prevent acidic flue gas condensation.

In the studies used boiler size 3,000 kg/h and liquefied petroleum gas as fuel. Flue gas
temperature enters the economizer at 170 °C. The economizer is made of stainless steel. The
design capacity is 11 kW. The economizer is 18.91 m? of heating surface. The temperature of
feed water in the feed water tank is 43 °C. The steam for preheating is 6 bar and 160 °C. The
system is equipped with a flow rate, pressure and temperature measurement. The computer
program is used to control flow rate of water through the control valves.

In the experiment, the temperature of the water entering the economizer is controlled at
70 °C. As a result, the economizer tube surface has the lowest temperature 82 °C which is
above the acid dew point of the flue gas. Therefore the corrosion of the economizer tubes is

controlled and the fuel saving is 3.3%.

KEYWORDS
economizer, corrosion, dew point temperature, control valves
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