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SIMULATION OF ENERGY EFFICIENT BRICK KILN

S. Prasertsan, G. Prateepchaikul; T..Theppaya and P. Kirirat
Department of Mechanical Engineering
Prince of Songkla University
Hat Yai, Thailand 90110

ABSTRACT

Brick making in developing countries is a major firewood consumer. In the
light of firewood shortage, there is a pressing need to develop an energy-efficient
brick kiln suitable for rural production. A four-chamber batch-type downdraft kiln
possessing heat recovery feature is proposed to substitute the conventional updraft
kiln. In order to warrant the success of the proposed kiln, the whole system is
studied by computer simulation. The system consists of cooling, firing, preheating
and drying processes which simultaneously occur in the four chambers. The
simulation covers‘ the four processes in series and involves heat transfer, mass
transfer and combustion of firewood. It was found that brick produced by this system
consumes about 1200 kJ/kg brick which is substantially lower than that produced by

the conventional updraft kiln while the production rate is increased 2.5 times
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700 600 564.4 269 13798 | 1260 129
800 614.5 36.3 1502.3 1015 174
1000 651.2 459 1592.0 852 220
1200 689.6 554 1685.8 747 265
1400 734.0 66.0 1794.4 667 316
1600 768.4 747 1878.4 617 358

800 600 4158 322 10165 | 174 154
800 4502 436 1100.6 620 209
1000 4789 55.0 1170.8 522 264
1200 495.7 66.5 12117 447 319
1400 533.6 78.1 13043 410 374
1600 563.3 89.6 1377.1 377 429

900 600 361.8 38.4 884.4 566 184
800 3959 519 967.8 458 248
1000 419.6 65.4 1025.7 385 313
1200 454.7 79.1 1115 345 379
1400 466.3 92.6 1139.0 302 443
1600 4912 106.4 1200.7 277 509






