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11. ĽĩŅĬĔŅĶĦƢĳŅĵĬŀĔľĶŊŀĔŅĶıńĥĬŅĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶ 
11.1 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇě 
ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěȮĪňŗěŜŅŏĮƦĬĨƟŀĚĬŜŅĴŅıŇěŅĶĦŅŒĬĔŅĶĺŅĚŐįĬľĸńĔĽŌĨĶŒľƟ

ĽŀħėĸƟŀĚĨŅĴĪŇĻĪŅĚĕŀĚŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/0Ȯ&ı,Ļ,Ȯ034.-2564'ȮőħĵĽĶŋĮ
ĔĸƞŅĺĩŉĚĔŅĶĮĶńĭŏĮĸňŗĵĬĽĳŅıĕŀĚĮĶŃŏĪĻěŅĔĳŅėŏĔļĨĶŏĮƦĬĳŅėĔŅĶįĸŇĨŐĸŃĭĶŇĔŅĶĴŅĔĕŉŘĬȮıĶƟŀĴĔńĭĨƟŀĚ
ĮĶńĭĨńĺĶŀĚĶńĭĽĳŅĺŃĔŅĶŏĮƕħŏĽĶňĪŅĚŏĻĶļģĔŇěȮŐĸŃėĺŅĴĨƟŀĚĔŅĶĭŋėĸŅĔĶĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ĶŋƞĬŒľĴƞȮĪňŗĽŅĴŅĶĩĽĶƟŅĚĶŅĵœħƟȮĽĶƟŅĚĬĺńĨĔĶĶĴȮŐĸŃȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴŒĬĔŅĶĪŜŅĚŅĬĺŇĻĺĔĶĶĴĕŉŘĬ
ĪňŗĽŌĚĕŉŘĬȮŏĝƞĬȮĔŅĶŀŀĔŐĭĭȮĔŅĶĺŇěńĵŐĸŃıńĥĬŅȮĔŅĶĮĶńĭĮĶŋĚĮĶŃĽŇĪīŇĳŅıȮŏĮƦĬĨƟĬȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĔŅĶ
ıńĥĬŅĮĶŃŏĪĻŒľƟľĸŋħıƟĬěŅĔĮĶŃŏĪĻĪňŗĴňĶŅĵœħƟĮŅĬĔĸŅĚȮŀňĔĪńŘĚĵńĚĨƟŀĚėŜŅĬŉĚĩŉĚįĸĔĶŃĪĭĕŀĚĽŇŗĚŐĺħĸƟŀĴȮŐĸŃ
ėĺŅĴėŋƟĴėƞŅĪŅĚŏĻĶļģĻŅĽĨĶƢȮĨŅĴĮƤěěńĵĪňŗŏĮĸňŗĵĬŐĮĸĚœĮĕŀĚŏĻĶļģĔŇěőĸĔĪňŗĝŃĸŀĨńĺĸĚŀĵƞŅĚĴŅĔȮŒĬĕĦŃĪňŗ
ĔŅĶĕĵŅĵĨńĺĕŀĚĔŅĶĸĚĪŋĬȮĔŅĶıńĥĬŅĪŅĚŏĻĶļģĔŇěŐĸŃŀŋĨĽŅľĔĶĶĴȮĔŜŅĸńĚĕĵŅĵĨńĺŏĕƟŅĽŌƞĮĶŃŏĪĻŏĻĶļģĔŇěŏĔŇħ
ŒľĴƞŒĬŐĩĭĳŌĴŇĳŅėŏŀŏĝňĵȮħńĚĬńŘĬĭŋėĸŅĔĶĪŅĚħƟŅĬĺŇĻĺĔĶĶĴȮěŜŅŏĮƦĬěŃĨƟŀĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟŏĪėőĬőĸĵň
ŏĮƦĬŀĵƞŅĚħňȮŒĬĔŅĶėƟĬėĺƟŅĕƟŀĴŌĸȮĨŇħĨŅĴĽĩŅĬĔŅĶĦƢĪńŘĚĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŏĪėőĬőĸĵňȮĽŇŗĚŐĺħĸƟŀĴȮŐĸŃ
ŏĻĶļģĔŇěĕŀĚĮĶŃŏĪĻĳŌĴŇĳŅėȮŐĸŃĕŀĚőĸĔȮŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĽŊŗŀĽŅĶĳŅļŅĽŅĔĸȮĨƟŀĚŏĶňĵĬĶŌƟĮĶńĭĨńĺœħƟ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĴňĔĸœĔĔŅĶėŇħĺŇŏėĶŅŃľƢȮŐĸŃĪĭĪĺĬŏıŊŗŀľŅŏľĨŋĮƤěěńĵĪňŗěŃıńĥĬŅŐĸŃŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚȮ
ĨƞŀŏĬŊŗŀĚȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚœħƟħƟĺĵĨĬŏŀĚ 

 
11.2 ĽĩŅĬĔŅĶĦƢľĶŊŀĔŅĶıńĥĬŅĪŅĚĽńĚėĴŐĸŃĺńĥĬīĶĶĴ 
ěŅĔĔŅĶıńĥĬŅŏĪėőĬőĸĵňĔŅĶĽŊŗŀĽŅĶȮĔŅĶıńĥĬŅŏĪėőĬőĸĵňĔŅĶĽƞĚĩƞŅĵħƟŅĬĕƟŀĴŌĸȮĔŅĶıńĥĬŅĶŃĭĭĕĬĽƞĚȮ

ĪńŘĚĔŅĶĕĬĽƞĚĽŇĬėƟŅŐĸŃĔŅĶıńĥĬŅĭĶŇĔŅĶħƟŅĬĔŅĶĕĬĽƞĚĽŅīŅĶĦŃȮĶƞĺĴĔńĭĔŅĶĕĵŅĵĨńĺĪŅĚŏĻĶļģĔŇěĕŀĚĳŌĴŇĳŅė
ŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟȮĶĺĴĩŉĚĔŅĶŏĮƦĬĻŌĬĵƢĔŅĶĪŅĚĳŌĴŇĻŅĽĨĶƢĕŀĚĳŌĴŇĳŅėŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟĕŀĚĮĶŃŏĪĻ
œĪĵȮĪŜŅŒľƟŐĬĺőĬƟĴĕŀĚĽńĚėĴœĪĵĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚœĮĽŌƞĶŌĮŐĭĭįĽĴįĽŅĬĪŅĚĺńĥĬīĶĶĴŒĬĸńĔļĦŃĕŀĚĔŅĶ
ŏĮƦĬıľŋĺńĥĬīĶĶĴĴŅĔĕŉŘĬȮĺńĥĬīĶĶĴŐĸŃĔŅĶħŜŅŏĬŇĬĝňĺŇĨĪňŗĵŉħĨŇħĔńĭĔŅĶıńĥĬŅŏĪėőĬőĸĵňĪňŗœħƟĶńĭĽŊĭĪŀħěŅĔ
ĺńĥĬīĶĶĴĨŃĺńĬĨĔĴňįĸĔĶŃĪĭĪňŗĽŜŅėńĠŐĸŃŏĮƦĬĮƤěěńĵĽŜŅėńĠĨƞŀŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ĪŅĚĺńĥĬīĶĶĴŐĸŃėĺŅĴėŇħĕŀĚėĬŒĬĽńĚėĴœĪĵŒĬĮƤěěŋĭńĬȮħńĚĬńŘĬȮĔŅĶıńĥĬŅĭŋėĸŅĔĶȮőħĵŏĜıŅŃĬńĔŏĪėőĬőĸĵň
ŐĸŃĬńĔĔŅĶĻŉĔļŅŒľƟĴňĻńĔĵĳŅıĪŅĚĳŅļŅėĺĭėŌƞĔńĭĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶėŇħĺŇŏėĶŅŃľƢŀĵƞŅĚŏĮƦĬĶŃĭĭȮŀńĬĬŜŅĴŅ
ĞŉŗĚŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŐĪƟĕŀĚŏĪėőĬőĸĵňĬńŘĬŕȮŀńĬĬŜŅĴŅĽŌƞĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĪŅĚĺńĨĩŋŐĸŃĬĺńĨĔĶĶĴĪŅĚ
ĺńĥĬīĶĶĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀėĬŒĬĝŅĨŇȮěŉĚĴňėĺŅĴĽŜŅėńĠĨƞŀėĺŅĴĴńŗĬėĚĪŅĚĽńĚėĴŐĸŃĔŅĶŀĳŇĺńĥĬƢĪŅĚĽńĚėĴ
ŐĸŃĝŋĴĝĬĨƞŅĚŕȮĕŀĚœĪĵȮőħĵŏĜıŅŃĝŋĴĝĬĪƟŀĚĩŇŗĬŒľƟŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĺńĥĬīĶĶĴĨŅĴĔĶŃŐĽ
őĸĔŅĳŇĺńĥĬƢĕŀĚőĸĔŒĬĮƤěěŋĭńĬȮ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮŏĮƦĬľĸńĔĽŌĨĶĪňŗĴŋƞĚŏĬƟĬŒĬĔŅĶıńĥĬŅ

ĭŋėĸŅĔĶŏıŊŗŀĶŀĚĶńĭĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬĽńĚėĴőĸĔŅĳŇĺńĥĬƢĪňŗĴňĔŅĶŐĕƞĚĕńĬħƟŅĬĔŅĶėƟŅŐĸŃħƟŅĬėĺŅĴĴńŗĬėĚĪŅĚ
ŏĪėőĬőĸĵňȮœĴƞĺƞŅěŃŏĮƦĬŏĪėőĬőĸĵňĔŅĶįĸŇĨŀńĨőĬĴńĨŇȮŏĪėőĬőĸĵňħƟŅĬıĸńĚĚŅĬȮŏĪėőĬőĸĵňŏėĶŊŗŀĚĴŊŀŐĸŃŏĪėĬŇė
ĔŅĶĨĶĺěĭŜŅĭńħĪŅĚĔŅĶŐıĪĵƢȮŏĪėőĬőĸĵňĔŅĶĕĬĽƞĚŐĸŃŏĪėőĬőĸĵňĪňŗŏĮƦĬıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴĨƞŅĚŕȮőħĵŀŅĻńĵ
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ĔŅĶıńĥĬŅĪńĔļŃŐĸŃĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨĕŀĚĬńĔĻŉĔļŅȮįƞŅĬĔŅĶŏĶňĵĬĶŌƟĪňŗŒĔĸƟĝŇħĔńĭŀŅěŅĶĵƢŐĸŃ
ĭŋėĸŅĔĶĮĶŃěŜŅľĸńĔĽŌĨĶȮĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵĨŅĴĔĶŃĭĺĬĔŅĶŐĸŃŏĪėĬŇėĺŇěńĵĪňŗĩŌĔĨƟŀĚŐĸŃœħƟĶńĭĔŅĶĵŀĴĶńĭĪňŗ
ŏĮƦĬĽŅĔĸŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴĪňŗĽŀħėĸƟŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚŀŋĨĽŅľĔĶĶĴĳŅėĔŅĶįĸŇĨŐĸŃėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĝŋĴĝĬŐĸŃĽńĚėĴœĪĵȮĨŅĴŐįĬıńĥĬŅŏĻĶļģĔŇěŐĸŃĽńĚėĴŐľƞĚĝŅĨŇȮĜĭńĭĪňŗȮ/0Ȯ&ı,Ļ,Ȯ034.-2564'Ȯ
őħĵŀŅĻńĵĔŅĶĽŊŗŀĽŅĶőħĵŒĝƟĳŅļŅŀńĚĔķļȮŏıŊŗŀŏĮƦĬĳŅļŅĔĸŅĚŒĬĔŅĶĻŉĔļŅŏĶňĵĬĶŌƟŒĬĔŅĶıńĥĬŅĨĬŏŀĚĕŀĚ
ĬńĔĻŉĔļŅœĮĽŌƞĶŃħńĭĽŅĔĸȮĞŉŗĚěŃŏĮƦĬĔŅĶĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĶŌƟĔĸœĔĔŅĶıńĥĬŅĨĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚĨĸŀħĝňĺŇĨĕŀĚ
ĬńĔĻŉĔļŅȮĶĺĴĩŉĚĽƞĚŏĽĶŇĴĔŅĶıńĥĬŅŏĪėőĬőĸĵňĪňŗĽƞĚįĸĨƞŀŐĬĺĪŅĚĔŅĶħŜŅŏĬŇĬĝňĺŇĨŐĸŃĺńĥĬīĶĶĴĕŀĚœĪĵŒľƟĴň
ėĺŅĴĴńŗĬėĚȮĪƞŅĴĔĸŅĚĔĶŃŐĽőĸĔŅĳŇĺńĨĬƢĕŀĚőĸĔĪňŗĴňĔŅĶŐĕƞĚĕńĬĽŌĚȮĪńŘĚĪŅĚħƟŅĬŏĪėőĬőĸĵňŐĸŃĺńĥĬīĶĶĴŒĬ
ĮƤěěŋĭńĬȮ 

 
12. įĸĔĶŃĪĭěŅĔȮĕƟŀȮ//ȮĨƞŀĔŅĶıńĥĬŅľĸńĔĽŌĨĶŐĸŃėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬȮ 

12.1 ĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮ 
ěŅĔįĸĔĶŃĪĭĕŀĚĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚħƟŅĬĺńĥĬīĶĶĴȮĽńĚėĴȮŐĬĺėŇħŐĸŃĺŇīňĔŅĶħŜŅŏĬŇĬĝňĺŇĨĕŀĚėĬȮȮȮȮ

ŒĬĽńĚėĴȮŀńĬŏĮƦĬįĸĴŅĔěŅĔĔŅĶıńĥĬŅŐĸŃĩƞŅĵĪŀħŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴĪŅĚħƟŅĬĨƞŅĚŕȮŀĵƞŅĚĶĺħŏĶŖĺȮĽƞĚįĸ
ŒľƟŏĔŇħĔŅĶŐĕƞĚĕńĬĪŅĚħƟŅĬĔŅĶėƟŅŐĸŃĔŅĶįĸŇĨĪňŗĨƟŀĚĴňĔŅĶĮĶńĭĨńĺŒľƟĪƞĺĚĪńĬĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚȮȮȮȮȮȮȮȮȮȮ
ħƟŅĬŏĪėőĬőĸĵňŀĵƞŅĮƤěěŋĭńĬĪńĬĪƞĺĚĪňȮĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĕŀĚĭŋėĸŅĔĶĪŅĚĽŅĵŏĪėőĬőĸĵňĪňŗĴňĪńĔļŃȮėĺŅĴĶŌƟȮ
ėĺŅĴĽŅĴŅĶĩȮŒĬĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟŐĸŃĔŅĶıńĥĬŅĬĺńĨĔĶĶĴŒĬĶŃħńĭĪňŗĪńħŏĪňĵĴŐĸŃĽŅĴŅĶĩŐĕƞĚĕńĬœħƟȮ
ĶĺĴĩŉĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸěŉĚĴňėĺŅĴĽŜŅėńĠŐĸŃěŜŅŏĮƦĬŀĵƞŅĚĴŅĔĨƞŀėĺŅĴĴńŗĬėĚĪŅĚŏĻĶļģĔŇěŐĸŃĽńĚėĴ
ĕŀĚĮĶŃŏĪĻŐĸŃŏĮƦĬŏĮƚŅľĴŅĵľĸńĔĕŀĚĔŅĶıńĥĬŅľĸńĔĽŌĨĶȮĪŅĚľĸńĔĽŌĨĶěŉĚœħƟĮĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĶĺĴĩŉĚ
ĔŅĶŏĕňĵĬĶŅĵĚŅĬőėĶĚĚŅĬĮĶŃěŜŅĺŇĝŅŐĸŃĺŇĪĵŅĬŇıĬīƢőħĵŒĝƟĳŅļŅŀńĚĔķļȮŏıŊŗŀŏĮƦĬĔŅĶıńĥĬŅĪńĔļŃŒĬĔŅĶ
ĽŊŗŀĽŅĶĨƞŀĽŅīŅĶĦŃŒĬĶŃħńĭĽŅĔĸȮŐĸŃŏıŊŗŀŏıŇŗĴĪńĔļŃŒĬĔŅĶĻŉĔļŅľŅėĺŅĴĶŌƟįƞŅĬŏŀĔĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬ
ĨƞŅĚĮĶŃŏĪĻĭĬģŅĬĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶĽŅĔĸĪňŗĬƞŅŏĝŊŗŀĩŊŀȮĔŅĶıńĥĬŅĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟĪňŗŏĮƦĬĶŃĭĭŐĸŃĵńŗĚĵŊĬ
ĕŀĚĬńĔĻŉĔļŅįƞŅĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĮĶŃĵŋĔĨƢŒĝƟĺŇĪĵŅĔŅĶŏĪėőĬőĸĵňĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸĕńŘĬĽŌĚŐĸŃŏĪėőĬőĸĵňĪňŗ
ŏĮƦĬıľŋĺŇĻĺĔĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴĪňŗĽŀħėĸƟŀĚĨƞŀėĺŅĴĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴ
ŐĸŃĳŅėĽńĚėĴĕŀĚœĪĵȮĳŅĵŒĨƟĔŅĶħŌŐĸŐĸŃŒľƟėŜŅĮĶŉĔļŅőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢĪńŘĚěŅĔ
ĳŅĵŒĬŐĸŃĳŅĵĬŀĔĴľŅĸńĵȮȮ 
12.2 ėĺŅĴŏĔňŗĵĺĕƟŀĚĔńĭıńĬīĔŇěĕŀĚĽĩŅĭńĬ 
ŒĬĔŅĶįĸŇĨĭŋėĸŅĔĶĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸĪňŗĴňėĺŅĴĽŅĴŅĶĩĬńŘĬȮĭŋėĸŅĔĶěŜŅŏĮƦĬĨƟŀĚĴňėĺŅĴıĶƟŀĴĪňŗěŃ

ŏĶňĵĬĶŌƟŐĸŃĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬœħƟȮĞŉŗĚľĸńĔĽŌĨĶœħƟĮĶńĭĮĶŋĚĨŅĴŐįĬĔĸĵŋĪīƢĜĭńĭĪňŗȮ/0ȮĕŀĚĴľŅĺŇĪĵŅĸńĵĨŅĴȮ
ŏĮƚŅľĴŅĵľĸńĔȮŀńĬœħƟŐĔƞȮĴŋƞĚěńħĔĶŃĭĺĬĔŅĶĻŉĔļŅĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮıńĥĬŅĽŌƞėĺŅĴŏĮƦĬĽŅĔĸŐĸŃŏĮƦĬĪňŗ
ĵŀĴĶńĭŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮĽĶƟŅĚėĺŅĴŏĮƦĬŏĸŇĻĪŅĚĔŅĶĺŇěńĵŐĸŃĽĶƟŅĚĽĶĶėƢĬĺńĨĔĶĶĴȮľĸńĔĽŌĨĶĮĶńĭĮĶŋĚěŉĚĪŜŅ
ĔŅĶĮĶńĭĔĶŃĭĺĬĔŅĶĪňŗŏĬƟĬįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮįƞŅĬĔŅĶĪŜŅĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴŏĮƦĬľĸńĔȮŏıŊŗŀŒľƟĬńĔĻŉĔļŅ
ıńĥĬŅĔĶŃĭĺĬĔŅĶŒĬĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶĪŜŅĺŇěńĵȮıńĥĬŅŏĪėőĬőĸĵňȮĽĶƟŅĚĬĺńĨĔĶĶĴŀńĬŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅ
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ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃĮĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŒĬĶŌĮŐĭĭĬŅĬŅĝŅĨŇȮŏıŊŗŀŏĨĶňĵĴıĶƟŀĴĬńĔĻŉĔļŅŏıŊŗŀıĶƟŀĴĪňŗěŃ
ĪŜŅĚŅĬŒĬĽŅĕŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŒĬĶŃħńĭĬŅĬŅĝŅĨŇœħƟ 

 
13. ėĺŅĴĽńĴıńĬīƢĔńĭľĸńĔĽŌĨĶŀŊŗĬĪňŗŏĮƕħĽŀĬŒĬėĦŃ-ĳŅėĺŇĝŅŀŊŗĬĕŀĚĽĩŅĭńĬȮ  

13.1 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĬňŘĪňŗŏĮƕħĽŀĬőħĵėĦŃ/ĳŅėĺŇĝŅ/ľĸńĔĽŌĨĶŀŊŗĬ  
- ĔĸŋƞĴĺŇĝŅĳŅļŅŀńĚĔķļȮŏĮƕħĽŀĬőħĵėĦŃĻŇĸĮĻŅĽĨĶƢ 
- ĔĸŋƞĴĺŇĝŅėĦŇĨĻŅĽĨĶƢȮŏĮƕħĽŀĬőħĵėĦŃĺŇĪĵŅĻŅĽĨĶƢ 

13.2 ĔĸŋƞĴĺŇĝŅ/ĶŅĵĺŇĝŅŒĬľĸńĔĽŌĨĶĪňŗŏĮƕħĽŀĬŒľƟĳŅėĺŇĝŅ-ľĸńĔĽŌĨĶŀŊŗĬĨƟŀĚĴŅŏĶňĵĬȮ 
œĴƞĴň 

13.3 ĔŅĶĭĶŇľŅĶěńħĔŅĶ 
ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃŏĮƦĬįŌƟĮĶŃĽŅĬĚŅĬĔńĭŀŅěŅĶĵƢįŌƟħŌŐĸľĸńĔĽŌĨĶŒĬėĦŃŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚȮȮȮȮȮȮ

ŒĬħƟŅĬŏĬŊŘŀľŅĽŅĶŃȮĔŅĶěńħĨŅĶŅĚŏĶňĵĬŐĸŃĨŅĶŅĚĽŀĭȮĶĺĴĩŉĚėĺŅĴĽŀħėĸƟŀĚĔńĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮȮȮȮȮ
ĨŅĴĴŅĨĶģŅĬėŋĦĺŋĥŇĶŃħńĭĮĶŇĠĠŅŏŀĔȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
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ľĴĺħĪňŗ 2 ĕƟŀĴŌĸŏĜıŅŃĕŀĚľĸńĔĽŌĨĶ 
1. ĮĶńĝĠŅȮėĺŅĴĽŜŅėńĠȮĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ  

1.1 ĮĶńĝĠŅĕŀĚľĸńĔĽŌĨĶ 
 ŏıŊŗŀįĸŇĨĺŇĻĺĔĶŐĸŃĬńĔĺŇĝŅĔŅĶŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗĴňėŋĦĳŅıŐĸŃėŋĦīĶĶĴȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĪŜŅĚŅĬĺŇěńĵŐĸŃıńĥĬŅŀĚėƢėĺŅĴĶŌƟĪŅĚħƟŅĬŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴȮĶĺĴĩŉĚĮĶŃĔŀĭŀŅĝňıĺŇĻĺĔĶŒĬĽĳŅıȮ
ŐĺħĸƟŀĴŀŋĨĽŅľĔĶĶĴĬŜŅœĮĽŌƞĔŅĶŏĮĸňŗĵĬŐĮĸĚĽńĚėĴőĸĔŀĵƞŅĚŏĕƟĴŐĕŖĚŐĸŃĵńŗĚĵŊĬ 
1.2 ėĺŅĴĽŜŅėńĠĕŀĚľĸńĔĽŌĨĶ 
ĭŋėėĸĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅěŃŏĮƦĬĺŇĻĺĔĶĪňŗĴňėŋĦĳŅı ĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩȮĪńŘĚĪŅĚħƟŅĬĪķļġňŐĸŃĮĢŇĭńĨŇȮ

ĶĺĴĪńŘĚĔŅĶĺŇěńĵŐĸŃıńĥĬŅĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞĪŅĚħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢĪňŗĽŀħėĸƟŀĚĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ŏĪėőĬőĸĵňĽĴńĵŒľĴƞŀĵƞŅĚŐĪƟěĶŇĚ ĪńŘĚĬňŘľĸńĔĽŌĨĶěŃħŜŅŏĬŇĬĔŅĶĨŅĴŐĬĺĬőĵĭŅĵĕŀĚĶńģĭŅĸŐĸŃĴľŅĺŇĪĵŅĸńĵłȮŒĬ
ĔŅĶŏıŇŗĴĻńĔĵĳŅıĔŅĶħŜŅŏĬŇĬĚŅĬŒĬħƟŅĬĔŅĶıńĥĬŅĔŜŅĸńĚėĬŒľƟĴňėĺŅĴĔƟŅĺľĬƟŅĪŅĚħƟŅĬŏĪėőĬőĸĵňŐĸŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢ ŏıŊŗŀŒľƟŏıňĵĚıŀŐĸŃĶŀĚĶńĭĔŅĶıńĥĬŅĮĶŃŏĪĻŒĬŀĬŅėĨ 
1.3 ĺńĨĩŋĮĶŃĽĚėƢĕŀĚľĸńĔĽŌĨĶ 

1. ŏıŊŗŀįĸŇĨĺŇĻĺĔĶȮĬńĔĺŇĝŅĔŅĶȮľĶŊŀĬńĔĺŇěńĵȮŒĬĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗĴňėĺŅĴĶŌƟŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸĕńŘĬĽŌĚŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵŏıŊŗŀıńĥĬŅŀĚėƢėĺŅĴĶŌƟŐĸŃ
ĬĺńĨĔĶĶĴĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ 

2. ŏıŊŗŀŏıŇŗĴĕňħėĺŅĴĽŅĴŅĶĩŐĸŃŏıŇŗĴįĸĚŅĬĺŇěńĵȮıńĥĬŅŐĸŃĔŅĶĩƞŅĵĪŀħŏĪėőĬőĸĵňŒĬĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚ 

3. ŏıŊŗŀĽĶƟŅĚĭńĦĤŇĨĪňŗĴňěĶŇĵīĶĶĴȮěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭĨƞŀľĬƟŅĪňŗȮŐĸŃĽńĚėĴȮ 
4. ŏıŊŗŀĽĶƟŅĚĭńĦĤŇĨĪňŗĴňĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮŐĸŃĽŅĴŅĶĩŏĶňĵĬĶŌƟœħƟŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

1.4 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ (Program Laerning Outcome : PLO) 
ėĺŅĴĽŜŅŏĶŖěĕŀĚľĸńĔĽŌĨĶĮĶŃŏĴŇĬœħƟěŅĔĔŅĶĽńĴķĪīŇśįĸĕŀĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮŏĴŊŗŀĭńĦĤŇĨȮȮȮ

ĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩȮħńĚĬňŘ 
PLOȮ1 : ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸĕńŘĬĽŌĚŐĸŃĪńĔļŃŒĬĔŅĶėŜŅĬĺĦőħĵŀŅĻńĵĔĶŃĭĺĬȮ
ĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗĴňėĺŅĴĞńĭĞƟŀĬŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴȮ
ŏėĶŊŗŀĚĔĸȮ 
Sub PLO 1AȮ 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŐĸŃŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĕŀĚĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴ 
Sub PLO 1BȮ 
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ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟěŅĔĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕńŘĬĽŌĚȮŏıŊŗŀŒĝƟŒĬĔŅĶŀŀĔŐĭĭȮ
ĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴ 
 
Sub PLO 1C 
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĨƞŅĚŕȮŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟȮŏıŊŗŀŒĝƟŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅ
ĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴ 
Sub PLO 1D 
ĽŅĴŅĶĩŒĝƟŏĪėĬŇėĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮŏıŊŗŀĔŅĶĪŜŅĺŇěńĵŐĸŃıńĥĬŅ
ĬĺńĨĔĶĶĴ 
PLO 2 : ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸĪŅĚħƟŅĬĺŇĪĵŅĔŅĶĕńŘĬĽŌĚěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕŐĸŃĴňĪńĔļŃĕŀĚĔŅĶŏĶňĵĬĶŌƟ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
Sub PLO 2A 
ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸěŅĔģŅĬĕƟŀĴŌĸĽŅĔĸŐĸŃŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮœħƟħƟĺĵĨĬŏŀĚ 
Sub PLO 2B 
ĽŅĴŅĶĩĮĶŃŏĴŇĬėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŐĸŃėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸĨŅĴľĸńĔĺŇĝŅĔŅĶĽŅĔĸœħƟ 
PLO 3 : ĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮȮ 
Sub PLO 3A 
ĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļœħƟȮ&ĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬ'ȮőħĵŏĜıŅŃŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
Sub PLO 3B 
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňŐĸŃĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴŒĬĔŅĶĮĶŃĝŋĴ
ĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇœħƟ 
Sub PLO 3C 
ĽŅĴŅĶĩĨňıŇĴıƢŏįĵŐįƞįĸĚŅĬĺŇĝŅĔŅĶŐĸŃŀĚėƢėĺŅĴĶŌƟĪňŗĽńĚŏėĶŅŃľƢœħƟěŅĔĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶĽŅĔĸĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭĨŅĴĕƟŀĔŜŅľĬħĕŀĚĴľŅĺŇĪĵŅĸńĵ 
PLOȮ4 : ĮĶŃıķĨŇĨĬĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı 
Sub PLO 4A 
ĨĶŃľĬńĔŐĸŃŏėŅĶıĽŇĪīŇśŒĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĕŀĚįŌƟŀŊŗĬ 
Sub PLO 4B 
ĴňěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦŒĬĔŅĶĪŜŅĺŇěńĵ 

 
1.5 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĸŜŅħńĭĕńŘĬĕŀĚĔŅĶıńĥĬŅįŌƟŏĶňĵĬȮ(Stage LO) 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĕńŘĬĔŅĶıńĥĬŅĕŀĚįŌƟŏĶňĵĬȮ(Stage LO) ĽŜŅľĶńĭįŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ 
Stage LO 1:  
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ĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĬńĔĻŉĔļŅěŃŏĶňĵĬĺŇĝŅȮMTH444ȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶȮĞŉŗĚěŃœħƟĪńĔļŃĔŅĶ
ėŜŅĬĺĦĕńŘĬĽŌĚĪňŗŏĮƦĬıŊŘĬģŅĬĽŜŅľĶńĭŏĶňĵĬĺŇĝŅĨƞŅĚŕȮĕŀĚľĸńĔĽŌĨĶĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮŒĬŏĺĸŅŏħňĵĺĔńĬ
ĬńĔĻŉĔļŅěŃœħƟŏĶňĵĬĺŇĝŅŏĸŊŀĔŒĬľĸńĔĽŌĨĶȮĞŉŗĚěŃœħƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĶŃĭĭ
ĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĶĺĴĩŉĚĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŐĸŃĽŅĴŅĶĩ
ŏĽĬŀŐĬŃŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĕŀĚĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸœħƟȮĵĔĨńĺŀĵƞŅĚŏĝƞĬȮĬńĔĻŉĔļŅĪňŗŏĸŊŀĔ
ŏĶňĵĬĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸŐĸŃŏĸŊŀĔŏĶňĵĬĺŇĝŅŒĬĽŅĕŅħńĚĔĸƞŅĺȮœħƟŐĔƞȮĺŇĝŅȮMEE3//Ȯ
ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢȮľĶŊŀȮĺŇĝŅȮMEE4/1 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚȮĪńŘĚĬňŘȮĬńĔĻŉĔļŅěŃœħƟėĺŅĴĶŌƟŐĸŃĪńĔļŃ
ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœħƟȮĨŅĴȮSub PLO /A ŐĸŃȮSub PLO /D  
ĪńŘĚĬňŘȮĬńĔĻŉĔļŅĨƟŀĚĸĚŏĶňĵĬĺŇĝŅĭńĚėńĭȮMEE450ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵȮĞŉŗĚěŃĪŜŅŒľƟĬńĔĻŉĔļŅĨĶŃľĬńĔŐĸŃŏėŅĶıŒĬ

ĽŇĪīŇśŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĕŀĚįŌƟŀŊŗĬŐĸŃĮĸŌĔİƤĚěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦŒĬĔŅĶĪŜŅĺŇěńĵȮĨŅĴȮSub PLO 4A 
ŐĸŃȮ4B  
ĬńĔĻŉĔļŅěŃĨƟŀĚĸĚŏĶňĵĬĺŇĝŅŏĸŊŀĔŒĬľĸńĔĽŌĨĶĪňŗŏľĸŊŀŒĬėĶĭĩƟĺĬȮĞŉŗĚěŃœħƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗĸŉĔĞŉŘĚŒĬĔŅĶ

ŀŀĔŐĭĭȮĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴȮĶĺĴĩŉĚĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŐĸŃĽŅĴŅĶĩŏĽĬŀŐĬŃŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĕŀĚĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴȮĬńĔĻŉĔļŅĵńĚœħƟėĺŅĴĶŌƟŐĸŃŏıŇŗĴıŌĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŒĝƟ
ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœħƟȮĨŅĴȮSub PLO /A ŐĸŃȮSub PLO /D 

 
Stage LO 2:  
ĮƖĔŅĶĻŉĔļŅĪňŗȮ0ȮĬńĔĻŉĔļŅĵńĚĨƟŀĚŏĨĶňĵĴėĺŅĴıĶƟŀĴȮŏıŊŗŀĽŀĭȮQualified Examination ĳŅĵŒĬ

ĔŜŅľĬħŏĺĸŅĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮĞŉŗĚŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗĽƞĚŏĽĶŇĴĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĪŅĚħƟŅĬĺŇĝŅĔŅĶ
ıŊŘĬģŅĬĕŀĚĬńĔĻŉĔļŅȮőħĵĬńĔĻŉĔļŅĨƟŀĚħŜŅŏĬŇĬĔŅĶĪĭĪĺĬŀĚėƢėĺŅĴĶŌƟŒĬĺŇĝŅıŊŘĬģŅĬĪňŗĩŊŀĺƞŅŏĮƦĬȮcore 
fundamental ĕŀĚĽŅĕŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĶĺĴĪńŘĚĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĺŇĝŅȮMEE441ȮĺŇĪĵŅĬŇıĬīƢȮŏıŊŗŀ
ĬŜŅŏĽĬŀľńĺĕƟŀŐĸŃŐĬĺĪŅĚħŜŅŏĬŇĬĔŅĶĺŇěńĵȮĞŉŗĚŏĮƦĬĔŅĶĮĶŃŏĴŇĬĺńħįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĨŅĴȮ
Sub PLO 1B ŐĸŃ Sub PLO 1C ȮĞŉŗĚŏĮƦĬĕńŘĬĨŀĬĪňŗĽŜŅėńĠŒĬĔŅĶĮĸŌĔİƤĚŐĸŃıńĥĬŅĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĽňĭėƟĬ
ĕƟŀĴŌĸȮĔŅĶĔĶŀĚĕƟŀĴŌĸȮŐĸŃĔŅĶĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸĞŉŗĚŏĮƦĬĪńĔļŃĪňŗĽŜŅėńĠŒĬĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵ
ŐĸŃıńĥĬŅĨĬħƟŅĬĺŇĝŅĔŅĶĕŀĚĬńĔĻŉĔļŅ 

 
Stage LO 3:  
ŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ3ȮıŊŘĬģŅĬėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬĴŅĨĸŀħľĸńĔĽŌĨĶěŃĩŌĔĮĶŃĵŋĔĨƢŐĭĭĭŌĶĦŅĔŅĶŒĬĺŇĝŅȮ

MEE441ȮĺŇĪĵŅĬŇıĬīƢȮĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚĸĚĺŇĝŅȮMEE441ȮĺŇĪĵŅĬŇıĬīƢȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮěŃĪŜŅŒľƟĬńĔĻŉĔļŅœħƟıńĥĬŅ
ĪńĔļŃŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃėƟĬėĺƟŅľŅĕƟŀĴŌĸĺŇĪĵŅĔŅĶĽĴńĵŒľĴƞěŅĔģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮ
ĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬĴŅŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĩŌĔĨƟŀĚŐĸŃĬƞŅŏĝŊŗŀĩŊŀ
ĕŀĚĕƟŀĴŌĸȮĨŅĴȮSub PLO 2A ŐĸŃȮSub PLO 2B ȮĬńĔĻŉĔļŅĵńĚĨƟŀĚĮĶŃĵŋĔĨƢŒĝƟıŊŘĬģŅĬėĺŅĴĶŌƟŒĬĺŇĪĵŅĔŅĶĪŅĚ
ĺŇĻĺĔĶĶĴĕńŘĬĽŌĚŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴŒĬĔŅĶŐĔƟĮƤĠľŅȮŀŀĔŐĭĭȮĶŃĭŋĮƤĠľŅŐĸŃĬŜŅŏĽĬŀŐĬĺĪŅĚŐĔƟœĕ
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ĮƤĠľŅĨŅĴĔĶŀĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĚŅĬĺŇěńĵȮĨŅĴȮSub PLOȮ/A Sub PLO /B ŐĸŃȮSub PLOȮ/C ıĶƟŀĴ
ıńĥĬŅĪńĔļŃŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮŏıŊŗŀĔŅĶĪŜŅĺŇěńĵ
ŐĸŃıńĥĬŅĬĺńĨĔĶĶĴȮĨŅĴȮSub PLO /D ĬŀĔěŅĔĬňŘȮĬńĔĻŉĔļŅĵńĚĨƟŀĚĮĢŇĭńĨŇĨĬĨŅĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶ
ĺŇěńĵŀĵƞŅĚŏėĶƞĚėĶńħĳŅĵŒĨƟĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚŒĔĸƟĝŇħ őħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢĨŅĴȮSub 
PLO 4B 

 
Stage LO 4:  
 ĮƖĔŅĶĻŉĔļŅĪňŗȮ4 ĬńĔĻŉĔļŅĵńĚėĚĨƟŀĚĸĚĪŃŏĭňĵĬĺŇĝŅȮMEE441ȮĺŇĪĵŅĬŇıĬīƢȮĨƞŀŏĬŊŗŀĚȮŏıŊŗŀŏıŇŗĴıŌĬĪńĔļŃŐĸŃ
įĸĔŅĶŏĶňĵĬĶŌƟĨŅĴȮPLO 1 ŐĸŃȮPLOȮ2 ĬńĔĻŉĔļŅĵńĚĨƟŀĚıńĥĬŅĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮĪńĔļŃĔŅĶıŌħĬŜŅŏĽĬŀ
įĸĚŅĬĨƞŀĽŅīŅĶĦŃŐĸŃĪńĔļŃĔŅĶŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶĽŊŗŀĽŅĶȮŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĚŅĬĮĶŃĝŋĴĪŅĚ
ĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮĨŅĴ Sub PLO 3A ŐĸŃȮSub PLO 3B ĬŀĔěŅĔĬňŘȮĬńĔĻŉĔļŅĨƟŀĚĨňıŇĴıƢŀĚėƢėĺŅĴĶŌƟĪňŗ
ĽńĚŏėĶŅŃľƢœħƟěŅĔĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇĪňŗœħƟĶńĭĔŅĶ
ĵŀĴĶńĭĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅĔŜŅľĬħȮŏıŊŗŀŏĮƦĬĔŅĶĺńħįĸĽńĴķĪīŇśĕŀĚĔŅĶĻŉĔļŅĨŅĴȮSub 
PLO 3 C ĬńĔĻŉĔļŅĵńĚĨƟŀĚŐĽħĚėĺŅĴŏėŅĶıĽŇĪīŇĪŅĚĮƤĠĠŅĕŀĚįŌƟŀŊŗĬŒĬĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵœĴƞĺƞŅŒĬĶŌĮŐĭĭŒħĔŖ
ĨŅĴȮĨŅĴȮSub PLO 4A 

 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĨŅĴĕńŘĬĔŅĶıńĥĬŅĕŀĚįŌƟŏĶňĵĬȮ(Stage LO) ĽŜŅľĶńĭįŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮ 
Stage LO 1:  
ĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĬńĔĻŉĔļŅěŃŏĶňĵĬĺŇĝŅȮMTH444ȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶȮĞŉŗĚěŃœħƟĪńĔļŃĔŅĶ

ėŜŅĬĺĦĕńŘĬĽŌĚĪňŗŏĮƦĬıŊŘĬģŅĬĽŜŅľĶńĭŏĶňĵĬĺŇĝŅĨƞŅĚŕȮĕŀĚľĸńĔĽŌĨĶȮŒĬŏĺĸŅŏħňĵĺĔńĬĬńĔĻŉĔļŅěŃœħƟŏĶňĵĬĺŇĝŅŏĸŊŀĔŒĬ
ľĸńĔĽŌĨĶȮĞŉŗĚěŃœħƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ
ĶĺĴĩŉĚĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢȮľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŐĸŃĽŅĴŅĶĩŏĽĬŀŐĬĺŐĬŃĪŅĚĔŅĶŐĔƟĮƤĠľŅ
ĕŀĚĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸœħƟȮĵĔĨńĺŀĵƞŅĚŏĝƞĬȮĬńĔĻŉĔļŅĪňŗŏĸŊŀĔŏĶňĵĬĶŅĵĺŇĝŅŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴ
ĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸŐĸŃŏĸŊŀĔŏĶňĵĬĺŇĝŅŒĬĽŅĕŅħńĚĔĸƞŅĺȮħńĚŏĝƞĬȮĺŇĝŅȮMEE4/1 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚȮ
ĪńŘĚĬňŘȮĬńĔĻŉĔļŅěŃœħƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœħƟȮĨŅĴȮSub PLO /A 
ŐĸŃȮSub PLO /D  
ĪńŘĚĬňŘȮĬńĔĻŉĔļŅĨƟŀĚĸĚŏĶňĵĬĺŇĝŅĭńĚėńĭȮMEE450ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵ ĞŉŗĚěŃĪŜŅŒľƟĬńĔĻŉĔļŅĨĶŃľĬńĔŐĸŃŏėŅĶıŒĬ

ĽŇĪīŇśŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĕŀĚįŌƟŀŊŗĬŐĸŃĮĸŌĔİƤĚěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦŒĬĔŅĶĪŜŅĺŇěńĵȮĨŅĴȮSub PLO 4A 
ŐĸŃȮ4B 
ĬńĔĻŉĔļŅĵńĚĨƟŀĚĸĚŏĶňĵĬĺŇĝŅŏĸŊŀĔĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŒĬĕńŘĬĽŌĚȮĪňŗŏĮƕħĽŀĬĨŅĴľĸńĔĽŌĨĶĪňŗŏľĸŊŀŒĬ

ėĶĭĩƟĺĬȮĞŉŗĚěŃœħƟėĺŅĴĶŌƟŐĸŃĪńĔļŃĪňŗĸŉĔĞŉŘĚŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴȮĶĺĴĩŉĚĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮ
ŐĸŃĽŅĴŅĶĩŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅĕŀĚĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴȮ
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ĬńĔĻŉĔļŅĵńĚœħƟėĺŅĴĶŌƟŐĸŃŏıŇŗĴıŌĬĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŐĸŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴœħƟȮĨŅĴȮSub PLO /A 
ŐĸŃȮSub PLO /D  

 
ŒĬĮƖĔŅĶĻŉĔļŅĬňŘȮĬńĔĻŉĔļŅĵńĚĨƟŀĚŏĨĶňĵĴėĺŅĴıĶƟŀĴŏıŊŗŀĔŅĶĽŀĭȮQualified Examination ĨŅĴ

ĔŜŅľĬħŏĺĸŅĨŅĴĶŃŏĭňĵĭĕŀĚĴľŅĺŇĪĵŅĸńĵȮĞŉŗĚŏĮƦĬĔĶŃĭĺĬĔŅĶĪňŗĽƞĚŏĽĶŇĴĔŅĶŏĨĶňĵĴėĺŅĴıĶƟŀĴĪŅĚħƟŅĬĺŇĝŅĔŅĶ
ıŊŘĬģŅĬĕŀĚĬńĔĻŉĔļŅȮőħĵĬńĔĻŉĔļŅĨƟŀĚħŜŅŏĬŇĬĔŅĶĪĭĪĺĬŀĚėƢėĺŅĴĶŌƟŒĬĺŇĝŅıŊŘĬģŅĬĪňŗĩŊŀĺƞŅŏĮƦĬȮcore 
fundamental ĕŀĚĽŅĕŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĞŉŗĚŏĮƦĬŏĬŊŘŀľŅĕŀĚĔŅĶĽŀĭŏıŊŗŀįƞŅĬĕńŘĬĨŀĬĔŅĶȮQualified 
ExaminationȮĶĺĴĪńŘĚĬńĔĻŉĔļŅĨƟŀĚĸĚĪŃŏĭňĵĬĺŇĝŅȮMEE440ȮĺŇĪĵŅĬŇıĬīƢȮŏıŊŗŀĬŜŅŏĽĬŀľńĺĕƟŀŐĸŃŐĬĺĪŅĚ
ħŜŅŏĬŇĬĔŅĶĺŇěńĵȮĞŉŗĚŏĮƦĬĔŅĶĮĶŃŏĴŇĬĺńħįĸĽńĴķĪīŇśĪŅĚĔŅĶŏĶňĵĬĕŀĚĬńĔĻŉĔļŅĨŅĴȮSub PLO 1B ŐĸŃ Sub PLO 
1C ĞŉŗĚŏĮƦĬĕńŘĬĨŀĬĪňŗĽŜŅėńĠŒĬĔŅĶĮĸŌĔİƤĚŐĸŃıńĥĬŅĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮĔŅĶĽňĭėƟĬĕƟŀĴŌĸȮĔŅĶĔĶŀĚĕƟŀĴŌĸȮŐĸŃĔŅĶ
ĨĶĺěĽŀĭėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸĞŉŗĚŏĮƦĬĪńĔļŃĪňŗĽŜŅėńĠŒĬĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅĨĬħƟŅĬĺŇĝŅĔŅĶĕŀĚ
ĬńĔĻŉĔļŅ 

 
Stage LO 2:  
ŒĬĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĬńĔĻŉĔļŅĨƟŀĚĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗœħƟŏĶňĵĬĴŅőħĵĨĸŀħľĸńĔĽŌĨĶŐĭĭĭŌĶĦŅĔŅĶ

ŒĬĺŇĝŅȮMEE440ȮĺŇĪĵŅĬŇıĬīƢȮĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚĸĚĺŇĝŅȮMEE440ȮĺŇĪĵŅĬŇıĬīƢȮĨƞŀŏĬŊŗŀĚȮĞŉŗĚěŃĪŜŅŒľƟĬńĔĻŉĔļŅœħƟ
ıńĥĬŅĪńĔļŃŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃėƟĬėĺƟŅľŅĕƟŀĴŌĸĺŇĪĵŅĔŅĶĽĴńĵŒľĴƞěŅĔģŅĬĕƟŀĴŌĸĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬĶŃħńĭĽŅĔĸȮ
ĬńĔĻŉĔļŅĨƟŀĚĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟĪňŗœħƟŏĶňĵĬĴŅŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴĩŌĔĨƟŀĚŐĸŃĬƞŅŏĝŊŗŀĩŊŀ
ĕŀĚĕƟŀĴŌĸȮĨŅĴȮSub PLO 2A ŐĸŃȮSub PLO 2B ĬńĔĻŉĔļŅĵńĚĨƟŀĚĮĶŃĵŋĔĨƢŒĝƟıŊŘĬģŅĬėĺŅĴĶŌƟŒĬĺŇĪĵŅĔŅĶĪŅĚ
ĺŇĻĺĔĶĶĴĕńŘĬĽŌĚŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴŒĬĔŅĶŐĔƟĮƤĠľŅȮŀŀĔŐĭĭȮĶŃĭŋĮƤĠľŅŐĸŃĬŜŅŏĽĬŀŐĬĺĪŅĚŐĔƟœĕ
ĮƤĠľŅĨŅĴĔĶŀĭĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚĚŅĬĺŇěńĵȮĨŅĴȮSub PLO /A  Sub PLO /B ŐĸŃȮSub PLO /C  ıĶƟŀĴ
ıńĥĬŅĪńĔļŃŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮŏıŊŗŀĔŅĶĪŜŅĺŇěńĵ
ŐĸŃıńĥĬŅĬĺńĨĔĶĶĴȮĨŅĴȮSub PLO /D ĬŀĔěŅĔĬňŘȮĬńĔĻŉĔļŅĵńĚĨƟŀĚĮĢŇĭńĨŇĨĬĨŅĴěĶŇĵīĶĶĴŒĬĔŅĶħŜŅŏĬŇĬĔŅĶ
ĺŇěńĵŀĵƞŅĚŏėĶƞĚėĶńħĳŅĵŒĨƟĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚŒĔĸƟĝŇħőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢĨŅĴȮSub 
PLO 4B 

 
Stage LO 3:  
 ĮƖĔŅĶĻŉĔļŅĪňŗȮ3 ĬńĔĻŉĔļŅĵńĚėĚĨƟŀĚĸĚĪŃŏĭňĵĬĺŇĝŅȮMEE440ȮĺŇĪĵŅĬŇıĬīƢȮŀĵƞŅĚĨƞŀŏĬŊŗŀĚěĬėĶĭĔŜŅľĬħ
ľĬƞĺĵĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶĔŜŅľĬħȮŏıŊŗŀŏıŇŗĴıŌĬĪńĔļŃŐĸŃįĸĔŅĶŏĶňĵĬĶŌƟĨŅĴȮPLO 1 ŐĸŃȮPLO 2 ȮĬńĔĻŉĔļŅ
ĵńĚĨƟŀĚıńĥĬŅĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļȮĪńĔļŃĔŅĶıŌħĬŜŅŏĽĬŀįĸĚŅĬĨƞŀĽŅīŅĶĦŃȮŐĸŃĪńĔļŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ŒĬĔŅĶĽŊŗŀĽŅĶŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĚŅĬĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĨŅĴ Sub PLO 3A ŐĸŃȮSub 
PLO 3B ĬŀĔěŅĔĬňŘȮĬńĔĻŉĔļŅĵńĚĨƟŀĚĨňıŇĴıƢŀĚėƢėĺŅĴĶŌƟĪňŗĽńĚŏėĶŅŃľƢœħƟěŅĔĔŅĶħŜŅŏĬŇĬĔŅĶĺŇěńĵŐĸŃıńĥĬŅ
ĬĺńĨĔĶĶĴŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ
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ĔŜŅľĬħȮŏıŊŗŀŏĮƦĬĔŅĶĺńħįĸĽńĴķĪīŇśĕŀĚĔŅĶĻŉĔļŅĨŅĴȮSub PLO 3 C ĬńĔĻŉĔļŅĵńĚĨƟŀĚŐĽħĚėĺŅĴŏėŅĶıĽŇĪīŇ
ĪŅĚĮƤĠĠŅĕŀĚįŌƟŀŊŗĬŒĬĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵœĴƞĺƞŅŒĬĶŌĮŐĭĭŒħĔŖĨŅĴȮĨŅĴȮSub PLO 4A 

 
 
2. ŐįĬıńĥĬŅĮĶńĭĮĶŋĚȮ 
ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĮĶńĭŏĮĸňŗĵĬľĸńĔĽŌĨĶŒľƟĴňĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŏĮƦĬĳŅļŅŀńĚĔķļȮŏıŊŗŀıńĥĬŅ
ĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļĕŀĚ
ĬńĔĻŉĔļŅȮĶĺĴĪńŘĚĔŅĶĽƞĚŏĽĶŇĴŒľƟŏĔŇħ
ĽŇŗĚŐĺħĸƟŀĴĕŀĚĔŅĶŒĝƟĳŅļŅŀńĚĔķļ
ĕŉŘĬŒĬĳŅėĺŇĝŅȮ 

- ĔŜŅľĬħŒľƟŒĝƟĳŅļŅŀńĚĔķļŏĮƦĬ
ĳŅļŅľĸńĔĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮ 

- ĽƞĚŏĽĶŇĴŒľƟŏĔŇħĽŇŗĚŐĺħĸƟŀĴĕŀĚĔŅĶ
ŒĝƟĳŅļŅŀńĚĔķļĕŉŘĬĳŅĵŒĬ
ĳŅėĺŇĝŅ 

- ĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĨƟŀĚĽƞĚ
ĔŅĶĭƟŅĬȮĶŅĵĚŅĬĮĶŃěŜŅĺŇĝŅȮľĶŊŀ
ŐĴƟĔĶŃĪńŗĚĺŇĪĵŅĬŇıĬīƢŏĮƦĬ
ĳŅļŅŀńĚĔķļȮ 

- ħŜŅŏĬŇĬĔŅĶĮĶŃĝŅĽńĴıńĬīƢĝŊŗŀŏĽňĵĚ
ŐĸŃĴŅĨĶģŅĬĔŅĶĺŇěńĵŒĬĶŃħńĭĽŌĚ
ĕŀĚĳŅėĺŇĝŅȮŏıŊŗŀħŉĚħŌħĬńĔĻŉĔļŅ
ĨƞŅĚĝŅĨŇŒľƟŏĕƟŅĶńĭĔŅĶĻŉĔļŅĨŅĴ
ľĸńĔĽŌĨĶȮ 

- ěńħŒľƟĴňĔŅĶŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅ-
ĬńĔĺŇěńĵĶŃľĺƞŅĚľĬƞĺĵĚŅĬ-ĽĩŅĭńĬ
ĪňŗĴňėĺŅĴĶƞĺĴĴŊŀĔńĭĴľŅĺŇĪĵŅĸńĵ
ŒĬĨƞŅĚĮĶŃŏĪĻȮ 

- ĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬȮ
ĔŅĶıńĥĬŅĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ
ĶƞĺĴĔńĬĔńĭĴľŅĺŇĪĵŅĸńĵȮ
ĽĩŅĬĻŉĔļŅȮĶĺĴĩŉĚĻŌĬĵƢĺŇěńĵŒĬ
ĨƞŅĚĮĶŃŏĪĻ 

- ŏŀĔĽŅĶĔŅĶĽŀĬĪńŘĚľĴħŏĮƦĬ
ĳŅļŅŀńĚĔķļȮ 

- ĬńĔĻŉĔļŅœħƟĶńĭĔŅĶĮĶŃŏĴŇĬ
ĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļĪńŘĚ
ĔƞŀĬŏĕƟŅĻŉĔļŅŐĸŃĔƞŀĬĔŅĶ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

- ěŜŅĬĺĬĕŀĚĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ
ĪňŗŏĕƟŅĶńĭĔŅĶĻŉĔļŅŒĬ
ľĸńĔĽŌĨĶ 

- ĭńĬĪŉĔĕƟŀĨĔĸĚėĺŅĴĶƞĺĴĴŊŀȮ
&MOU) ŐĸŃ-ľĶŊŀľĬńĚĽŊŀ
ĭńĬĪŉĔĪňŗĶŃĭŋĩŉĚėĺŅĴĶƞĺĴĴŊŀȮ
ĶŃľĺƞŅĚĔńĬŒĬĔŅĶ
ŐĸĔŏĮĸňŗĵĬĭŋėĸŅĔĶȮĬńĔĺŇěńĵȮ
ŐĸŃĬńĔĻŉĔļŅȮĔńĭĽĩŅĭńĬŒĬ
ĨƞŅĚĮĶŃŏĪĻȮ 

- ĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅŒĬĚŅĬĮĶŃĝŋĴ
ĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇ
ĨƞŅĚŕȮȮ 

ĮĶńĭľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚĳŅėŀŋĨĽŅľĔĶĶĴȮ
őħĵŏĜıŅŃĔŅĶıńĥĬŅĚŅĬĺŇěńĵŐĸŃ

- ĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶıńĥĬŅėĺŅĴ
ĶƞĺĴĴŊŀĔńĭĳŅėŀŋĨĽŅľĔĶĶĴŒĬ
ĔŅĶıńĥĬŅĬńĔĻŉĔļŅȮįƞŅĬĔŅĶ

- ĔŅĶĴňĭńĬĪŉĔĕƟŀĨĔĸĚėĺŅĴ
ĶƞĺĴĴŊŀȮ(MOU) ĶŃľĺƞŅĚ
ĳŅėĺŇĝŅȮľĶŊŀĔĸŋƞĴĺŇěńĵĕŀĚ
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ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĬĺńĨĔĶĶĴŏıŊŗŀĶŀĚĶńĭĔŅĶıńĥĬŅ
ŀŋĨĽŅľĔĶĶĴĕŀĚĮĶŃŏĪĻ 
 

ıńĥĬŅĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ 

- ĴňĔŅĶŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶ
ĳŅėŏŀĔĝĬȮŏıŊŗŀĴňĽƞĺĬĶƞĺĴŒĬĔŅĶ
ŀŀĔŐĭĭŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮ
ŏıŊŗŀŒľƟŏľĴŅŃĽĴĨƞŀıńĥĬŅŐĸŃ
ŏĮĸňŗĵĬŐĮĸĚħƟŅĬŏĪėőĬőĸĵňŐĸŃ
ĬĺńĨĔĶĶĴŀĵƞŅĚĶĺħŏĶŖĺŒĬĮƤěěŋĭńĬ 

ĳŅėĺŇĝŅĔńĭĳŅėŏŀĔĝĬȮ 

- ĔŅĶœħƟĶńĭĪŋĬĺŇěńĵŐĸŃıńĥĬŅ
ĶƞĺĴĔńĭĳŅėŏŀĔĝĬȮ 

- ĔŅĶĴňĪŋĬĔŅĶĻŉĔļŅĪňŗœħƟĶńĭĔŅĶ
ĽĬńĭĽĬŋĬěŅĔĳŅėŏŀĔĝĬ 

- ĶŅĵĚŅĬĽĶŋĮĕƟŀėŇħŏľŖĬĕŀĚ
ĔĶĶĴĔŅĶĳŅėŏŀĔĝĬŒĬĔŅĶ
ŀŀĔŐĭĭŐĸŃĮĶńĭĮĶŋĚ
ľĸńĔĽŌĨĶ 

ĮĶńĭŏĮĸňŗĵĬŏıŊŗŀŒľƟŏĔŇħŐįĬĔŅĶıńĥĬŅ
ĭŋėĸŅĔĶŐĸŃĬńĔĻŉĔļŅȮŒĬĴňĔŅĶıńĥĬŅ
ĪňŗŏĪƞŅĪńĬĔŅĶŏĮĸňŗĵĬŐĮĸĚŏĪėőĬőĸĵň
ŐĸŃĬĺńĨĔĶĶĴĕŀĚőĸĔĮƤěěŋĭńĬ 

- ěńħŒľƟĴňĔŅĶŐĸĔŏĮĸňŗĵĬĭŋėĸŅĔĶ
ĔńĭĴľŅĺŇĪĵŅĸńĵȮĽĩŅĬĻŉĔļŅȮ
ĶĺĴĩŉĚĻŌĬĵƢĺŇěńĵŒĬĨƞŅĚĮĶŃŏĪĻȮ 

- ěńħŒľƟĴňĔŅĶŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅ
ĶŃľĺƞŅĚĔńĬĔńĭĴľŅĺŇĪĵŅĸńĵŒĬ
ĨƞŅĚĮĶŃŏĪĻȮ 

- ĽƞĚŏĽĶŇĴŒľƟŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬȮȮ
ĔŅĶıńĥĬŅĚŅĬĺŇěńĵŐĸŃĬĺńĨĔĶĶĴ
ĶƞĺĴĔńĬĔńĭĴľŅĺŇĪĵŅĸńĵȮ
ĽĩŅĬĻŉĔļŅȮĶĺĴĩŉĚĻŌĬĵƢĺŇěńĵŒĬ
ĨƞŅĚĮĶŃŏĪĻȮ 

- ĭńĬĪŉĔĕƟŀĨĔĸĚėĺŅĴĶƞĺĴĴŊŀȮ
(MOU) ĶŃľĺƞŅĚĔńĬŒĬĔŅĶ
ŐĸĔŏĮĸňŗĵĬĭŋėĸŅĔĶȮĬńĔĺŇěńĵȮ
ŐĸŃĬńĔĻŉĔļŅȮĔńĭĽĩŅĭńĬŒĬ
ĨƞŅĚĮĶŃŏĪĻ 

- ŏŀĔĽŅĶĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĔŇħěŅĔĔŅĶ
ĪŜŅĺŇěńĵŐĸŃıńĥĬŅĶƞĺĴĔńĭĔĸŋƞĴ
ĺŇěńĵŒĬĨƞŅĚĮĶŃŏĪĻ 

- ĔŅĶĬŜŅŏĽĬŀĚŅĬĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅŒĬĚŅĬĮĶŃĝŋĴĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĨƞŅĚŕȮȮ 

ĨĶĺěĽŀĭŐĸŃĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĴň
ėŋĦĳŅıŐĸŃėĚœĺƟĞŉŗĚĴŅĨĶģŅĬ
ľ ĸńĔĽŌĨĶĨŅĴȮĮ ĶŃĔŅĻȮ
ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ0336ȮŐĸŃȮĶŃŏĭňĵĭ
ĴľŅĺŇĪĵŅĸńĵłȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0340 

- ĴňĔŅĶĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬ
ľĸńĔĽŌĨĶ 

- ěńħľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĨŅĴĮĶŃĔŅĻȮ
ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮŐĸŃȮ
ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵłȮĺƞŅħƟŅĶȮ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ0340 

- ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵȮőħĵ

ľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĨŅĴĮĶŃĔŅĻȮ
ĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢ
ĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭ
ĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮŐĸŃȮ
ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵłȮĺƞŅħƟĺĵȮ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ
ı,Ļ,Ȯ0340 
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ŐįĬĔŅĶıńĥĬŅ-ŏĮĸňŗĵĬŐĮĸĚ ĔĸĵŋĪīƢ ľĸńĔģŅĬ-ĨńĺĭƞĚĝňŘ 
ĴňĔŅĶıŇěŅĶĦŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ
ĪŋĔŕȮ5 ĮƖ 

- ĴňĔŅĶĮĶŃŏĴŇĬŏĮĶňĵĭŏĪňĵĭĔńĭ
ľĸńĔĽŌĨĶĕŀĚĴľŅĺŇĪĵŅĸńĵĝńŘĬĬŜŅ
ŒĬĨƞŅĚĮĶŃŏĪĻ 

ĔŅĶıńĥĬŅĪńĔļŅŃĪŅĚħƟŅĬĽńĚėĴȮ
ĪńĔļŃėĺŅĴŏĮƦĬįŌƟĬŜŅȮŐĸŃĪńĔļŃĔŅĶ
ĪŜŅĚŅĬŏĮƦĬĪňĴ 

- ĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŒľƟĔŅĶ
ĪŜŅőėĶĚĚŅĬĮĶŃěŜŅĺŇĝŅŏĮƦĬ
őėĶĚĚŅĬĔĸŋƞĴŏıŊŗŀİƗĔĪńĔļŃĔŅĶ
ĪŜŅĚŅĬŏĮƦĬĪňĴȮŏıŊŗŀŏŀŊŘŀĮĶŃőĵĝĬƢ
ŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĪńĔļŃ
ĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴȮĶĺĴĩŉĚĔŅĶŏĮƦĬ
įŌƟĬŜŅŐĸŃįŌƟĨŅĴĪňŗħňŒĬĔŅĶĪŜŅĚŅĬ 

įĸĚŅĬěŅĔőėĶĚĚŅĬĮĶŃěŜŅĺŇĝŅȮ
ŐĸŃįĸĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬĔĸŋƞĴ
ĮĶŃěŜŅĺŇĝŅ 
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ľĴĺħĪňŗȮ3 ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮĔŅĶħŜŅŏĬŇĬĔŅĶȮŐĸŃőėĶĚĽĶƟŅĚĕŀĚľĸńĔĽŌĨĶ 
1. ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅȮ 

1.1 ĶŃĭĭ 
ĶŃĭĭĔŅĶěńħĔŅĶĻŉĔļŅŒĝƟĶŃĭĭĪĺŇĳŅėȮőħĵȮ/ȮĮƖĔŅĶĻŉĔļŅŐĭƞĚŀŀĔŏĮƦĬȮ0ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇȮ/ȮĳŅė
ĔŅĶĻŉĔļŅĮĔĨŇĴňĶŃĵŃŏĺĸŅĻŉĔļŅœĴƞĬƟŀĵĔĺƞŅȮ/3ȮĽńĮħŅľƢ 

1.2 ĔŅĶěńħĔŅĶĻŉĔļŅĳŅėķħŌĶƟŀĬȮ 
œĴƞĴňĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅėķħŌĶƟŀĬȮ 

1.3 ĔŅĶŏĪňĵĭŏėňĵĚľĬƞĺĵĔŇĨŒĬĶŃĭĭĪĺŇĳŅėȮ 
œĴƞĴň 
 

2. ĔŅĶħŜŅŏĬŇĬĔŅĶľĸńĔĽŌĨĶ 
2.1 ĺńĬ-ŏĺĸŅŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
ŒĬĺńĬȮůȮŏĺĸŅĶŅĝĔŅĶĮĔĨŇȮ&ěńĬĪĶƢȮůȮĻŋĔĶƢȮ.6,1.ȮůȮ/4,1.ȮĬ,' ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŐĸŃȮ0Ȯ 
ĮĢŇĪŇĬĔŅĶĻŉĔļŅ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĽŇĚľŅėĴȮȮůȮŏħŊŀĬīńĬĺŅėĴ 
ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0ȮŏĶŇŗĴŏĮƕħĽŀĬŒĬŏħŊŀĬĴĔĶŅėĴȮȮůȮŏħŊŀĬıķļĳŅėĴȮŐĸŃ 
 

2.2 ėŋĦĽĴĭńĨŇĕŀĚįŌƟŏĕƟŅĻŉĔļŅȮ 
ŐĭĭĪňŗȮ0,/ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮ 
1. ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮŐĸŃĴňėŃŐĬĬŏĜĸňŗĵĽŃĽĴȮœĴƞĨŗŜŅ
ĔĺƞŅȮ1,25ȮľĶŊŀ 

2. ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮőħĵĴňĮĶŃĽĭĔŅĶĦƢŒĬ
ŀŋĨĽŅľĔĶĶĴȮľĶŊŀĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮœĴƞĬƟŀĵĔĺƞŅȮ0ȮĮƖȮľĶŊŀ 

3. ŏĮƦĬįŌƟĪňŗĴňėŋĦĽĴĭńĨŇŏħƞĬħƟŅĬĚŅĬĺŇěńĵĪňŗĴňįĸĚŅĬŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮőħĵŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 

ŐĭĭȮ0,0ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
1. ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮŐĸŃĴňėŃŐĬĬŏĜĸňŗĵĽŃĽĴȮœĴƞĨŗŜŅĔĺƞŅȮ1,25ȮŒĬĽŅĕŅĺŇĝŅ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮľĶŊŀĽŅĕŅĺŇĻĺĔĶĶĴŀŊŗĬŒħȮľĶŊŀĽŅĕŅĪŅĚħƟŅĬĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĪňŗĴň
ŏĬŊŘŀľŅĺŇĝŅĽŀħėĸƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĨŅĴħŋĸıŇĬŇěĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ ľĶŊŀ 

2. ŏĮƦĬįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮőħĵĴňĮĶŃĽĭĔŅĶĦƢŒĬŀŋĨĽŅľĔĶĶĴȮ
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ľĶŊŀĚŅĬĺŇěńĵŐĸŃıńĥĬŅȮœĴƞĬƟŀĵĔĺƞŅȮ5ȮĮƖȮľĶŊŀ 
3. ŏĮƦĬįŌƟĪňŗĴňėŋĦĽĴĭńĨŇŏħƞĬħƟŅĬĚŅĬĺŇěńĵĪňŗĴňįĸĚŅĬĶŃħńĭĬŅĬŅĝŅĨŇȮőħĵŒľƟŀĵŌƞŒĬħŋĸĵıŇĬŇěĕŀĚ
ėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 

ĪńŘĚĬňŘȮĬńĔĻŉĔļŅĪńŘĚŐĭĭĪňŗȮ0,/ȮŐĸŃŐĭĭĪňŗȮ0,0ȮěŃĨƟŀĚĴňįĸėŃŐĬĬĔŅĶĪħĽŀĭĳŅļŅŀńĚĔķļĪňŗŏĮƦĬœĮĨŅĴȮ
ĮĶŃĔŅĻĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮŏĶŊŗŀĚȮŏĔĦĤƢėŃŐĬĬĺŇĝŅĳŅļŅŀńĚĔķļĽŜŅľĶńĭįŌƟŏĕƟŅĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅŏŀĔȮı,Ļ,Ȯ0340ȮĪńŘĚĬňŘȮŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňȮȮȮȮȮ
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮ 
2.3 ĮƤĠľŅĕŀĚĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮ 

2.3.1 ĬńĔĻŉĔļŅĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪňŗľĸŅĔľĸŅĵŐĸŃŐĨĔĨƞŅĚĔńĬ 
2.3.2 ĬńĔĻŉĔļŅĴňıŊŘĬģŅĬėĺŅĴĶŌƟĪŅĚĳŅļŅŀńĚĔķļĪňŗœĴƞŏıňĵĚıŀ 

2.4 ĔĸĵŋĪīƢŒĬĔŅĶħŜŅŏĬŇĬĔŅĶŏıŊŗŀŐĔƟœĕĮƤĠľŅ-ȮĕƟŀěŜŅĔńħĕŀĚĬńĔĻŉĔļŅŒĬȮĕƟŀȮ0,1 
2.4.1 ěńħĮģĴĬŇŏĪĻĽŜŅľĶńĭĬńĔĻŉĔļŅŐĶĔŏĕƟŅȮŏıŊŗŀŐĬŃĬŜŅľƟŀĚĺŇěńĵŐĸŃľńĺĕƟŀĺŇěńĵŒľƟĬńĔĻŉĔļŅŏĸŊŀĔȮ 
2.4.2 ěńħĽŀĭĺńħėŋĦĽĴĭńĨŇĔƞŀĬĸĚĪŃŏĭňĵĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢȮŏıŊŗŀĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅĪĭĪĺĬĺŇĝŅıŊŘĬģŅĬĪňŗ
ěŜŅŏĮƦĬŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 

2.4.3 ĽĬńĭĽĬŋĬŒľƟœĮŏįĵŐıĶƞįĸĚŅĬĺŇěńĵŒĬĪňŗĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮŏıŊŗŀĔĶŃĨŋƟĬŒľƟŏľŖĬėĺŅĴȮ
ĽŜŅėńĠĕŀĚĳŅļŅŀńĚĔķļ 

2.4.4 ĴňĔŅĶěńħĔŇěĔĶĶĴĽńĴĴĬŅĺŇĝŅĔŅĶĔĸŋƞĴĵƞŀĵȮŏıŊŗŀĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅıńĥĬŅĔŅĶŀƞŅĬȮĔŅĶėŇħĺŇŏėĶŅŃľƢȮ
ŐĸŃĔŅĶĬŜŅŏĽĬŀĭĪėĺŅĴĺŇĝŅĔŅĶŏĮƦĬĳŅļŅŀńĚĔķļ 

2.4.5 ĽƞĚŏĽĶŇĴŐĸŃěńħĔŇěĔĶĶĴĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵĨƞŅĚĝŅĨŇȮŏĝƞĬȮĔŅĶŐĸĔŏĮĸňŗĵĬĬńĔĻŉĔļŅĪńŘĚŒĬĶŃĵŃĽńŘĬ
ŐĸŃĶŃĵŃĵŅĺ 

2.5 ŐįĬĔŅĶĶńĭĬńĔĻŉĔļŅŐĸŃįŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅŒĬĶŃĵŃȮ3ȮĮƖȮ 

ĶŅĵĸŃŏŀňĵħ ľĬƞĺĵĬńĭ 0341 2562 2563 2564 2565 

ŐĭĭĪňŗȮ0,/ȮįŌƟŏĕƟŅĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 

ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ/ ėĬ 2 2 2 2 2 

ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗ 2 ėĬ - 2 2 2 2 

ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1Ȯ ėĬ - - 2 2 2 

ĶĺĴ ėĬ 2 6 10 10 10 

ŐĭĭĪňŗȮ0,0ȮįŌƟŏĕƟŅĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 

ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ/ ėĬ / / / / / 

ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ0 ėĬ - / / / / 

ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ1 ėĬ - - / / / 

ĬńĔĻŉĔļŅĝńŘĬĮƖĪňŗȮ2 ėĬ - - - / / 
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ĶŅĵĸŃŏŀňĵħ ľĬƞĺĵĬńĭ 0341 2562 2563 2564 2565 

ĶĺĴ ėĬ / 0 1 2 4 

ĶĺĴĪńŘĚĽŇŘĬ ėĬ 3 /. /3 /4 /6 

įŌƟĽŜŅŏĶŖěĔŅĶĻŉĔļŅ ėĬ - - 2 5 3 
 ľĴŅĵŏľĨŋȮ: ěŜŅĬĺĬĬńĔĻŉĔļŅĨŅĴŐįĬĔŋĸĵŋĪīƢȮĴěī,ȮĜĭńĭĪňŗȮ/0ȮĦȮĺńĬĪňŗȮ0/ȮıķļĳŅėĴȮ0340Ȯ&3ȮėĬ' 

 ĚĭĮĶŃĴŅĦĨŅĴŐįĬȮ  
ŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬ ĳŅėĔŅĶĻŉĔļŅ ĮƖĔŅĶĻŉĔļŅ 

1. ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 12,000 ĭŅĪ 24,000ȮĭŅĪ 
2. ėƞŅĸĚĪŃŏĭňĵĬȮ&1,000 ĭŅĪ-ľĬƞĺĵĔŇĨ' 
0,/ȮĮĶŇĠĠŅőĪĨƞŀĮĶŇĠĠŅŏŀĔȮĨĸŀħľĸńĔĽŌĨĶȮ/0ȮľĬƞĺĵĔŇĨ 0*... 2*... 
0,0ȮĮĶŇĠĠŅĨĶňĨƞŀĮĶŇĠĠŅŏŀĔȮĨĸŀħľĸńĔĽŌĨĶȮ24ȮľĬƞĺĵĔŇĨ 1*000 6*000 

3. ėƞŅĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢȮ&2,000 ĭŅĪ-ľĬƞĺĵĔŇĨ' 
ȮȮȮ1,/ȮĮĶŇĠĠŅőĪĨƞŀĮĶŇĠĠŅŏŀĔȮĨĸŀħľĸńĔĽŌĨĶȮ14ȮľĬƞĺĵĔŇĨ /0*... 02*... 
ȮȮȮ1,0ȮĮĶŇĠĠŅĨĶňĨƞŀĮĶŇĠĠŅŏŀĔȮĨĸŀħľĸńĔĽŌĨĶȮ48ȮľĬƞĺĵĔŇĨ /2*00. 04*0.. 

 
ŐĭĭĪňŗȮ2.1 įŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 24,000 ĭŅĪ-ėĬ-ĮƖ 
ėƞŅĸĚĪŃŏĭňĵĬ 4,000 ĭŅĪ-ėĬ-ĮƖ 
ėƞŅĺŇĪĵŅĬŇıĬīƢ 24,000 ĭŅĪ-ėĬ-ĮƖ 
ėƞŅŏĸƞŅŏĶňĵĬĶĺĴ 52,000 ĭŅĪ-ėĬ-ĮƖ 
ėƞŅŒĝƟěƞŅĵĨĸŀħľĸńĔĽŌĨĶ 156,000 ĭŅĪ-ėĬ 
   
ŐĭĭĪňŗȮ2.2 įŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ 24,000 ĭŅĪ-ėĬ-ĮƖ 
ėƞŅĸĚĪŃŏĭňĵĬ 4,000 ĭŅĪ-ėĬ-ĮƖ 
ėƞŅĺŇĪĵŅĬŇıĬīƢ 24,000 ĭŅĪ-ėĬ-ĮƖ 
ėƞŅŏĸƞŅŏĶňĵĬĶĺĴ 54,000 ĭŅĪ-ėĬ-ĮƖ 
ėƞŅŒĝƟěƞŅĵĨĸŀħľĸńĔĽŌĨĶ 216,000 ĭŅĪ-ėĬ 

 
2.6.1 ĚĭĮĶŃĴŅĦĶŅĵĶńĭȮ&ľĬƞĺĵ :ȮĭŅĪ' 
ĮĶŃĴŅĦĔŅĶĶŅĵĶńĭ ľĬƞĺĵĬńĭ 0341 2562 2563 2564 2565 

ŐĭĭȮ0,/ȮĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ ĭŅĪ-ĮƖ 74,000 192,000 288,000 288,000 288,000 
ėƞŅĸĚĪŃŏĭňĵĬŏĶňĵĬ ĭŅĪ-ĮƖ 112,000 224,000 336,000 336,000 336,000 



18 
 

ĚŅĬĺŇěńĵŐĸŃĭĶŇĔŅĶĺŇĝŅĔŅĶ ĭŅĪ-ĮƖ 200,000 200,000 200,000 200,000 200,000 
ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģ ĭŅĪ-ĮƖ 280,000 560,000 840,000 840,000 840,000 

ĶĺĴ 688,000 /,176,000 1,664,000 1,664,000 1,664,000 
ŐĭĭȮ0,0ȮĬńĔĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ėƞŅĭŜŅĶŋĚĔŅĶĻŉĔļŅ ĭŅĪ-ĮƖ 24,000 48,000 72,000 96,000 96,000 
ėƞŅĸĚĪŃŏĭňĵĬŏĶňĵĬ ĭŅĪ-ĮƖ 30,000 60,000 90,000 120,000 120,000 
ĚŅĬĺŇěńĵŐĸŃĭĶŇĔŅĶĺŇĝŅĔŅĶ ĭŅĪ-ĮƖ 200,000 200,000 200,000 200,000 200,000 
ŏĚŇĬŀŋħľĬŋĬěŅĔĶńģ ĭŅĪ-ĮƖ 70,000 140,000 210,000 280,000 280,000 

ĶĺĴ 324,000 448,000 572,000 696,000 696,000 
ĶĺĴĪńŘĚĽŇŘĬ /,012,000 1,624,000 2,236,000 2,360,000 2,360,000 

 
2.6.2 ĚĭĮĶŃĴŅĦĶŅĵěƞŅĵȮ&ľĬƞĺĵ :ȮĭŅĪ' 

ĮĶŃĴŅĦĔŅĶĶŅĵěƞŅĵ 
ĮƖĚĭĮĶŃĴŅĦ 

0341 2562 2563 2564 2565 

 1. ėƞŅŒĝƟěƞŅĵĭŋėĸŅĔĶ 3,940,121 2,176,528 4,427,120 4,692,747 4,974,312 

    ŏĚŇĬŏħŊŀĬ 3,127,080 3,314,705 3,513,587 3,724,402 3,947,866 

    ĽĺńĽħŇĔŅĶȮ26% 813,041 861,823 913,533 968,345 1,026,445 

 2. ėƞŅŒĝƟěƞŅĵħŜŅŏĬŇĬĚŅĬ 116,400 193,900 271,400 287,028 287,028 

 2.1 ėƞŅĨŀĭŐĪĬ 6,900 6,900 6,900 6,900 6,900 

 2.1 ėƞŅŒĝƟĽŀĵ 15,000 30,000 45,000 48,000 48,000 

 2.2 ėƞŅĺńĽħŋ 15,000 30,000 45,000 48,000 48,000 

 2.3 ėƞŅĽŅīŅĶĦŌĮőĳė 7,500 15,000 22,500 24,000 24,000 

 2.4 ĪŋĬĔŅĶĻŉĔļŅ - - - - - 
Ȯ0,3ȮĶŅĵěƞŅĵŀŊŗĬŕȮ 
&ėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢ' 

50,000 //0,000 152,000 160,128 160,128 

 3. ĶŅĵěƞŅĵŒľƟĴľŅĺŇĪĵŅĸńĵ 112,000 224,000 336,000 358,400 358,400 

4. ĚĭĸĚĪŋĬ - - - - - 

ėĶŋĳńĦĤƢ - - - - - 

ĶĺĴĪńŘĚĽŇŘĬ 2,168,521 4,594,428 5,034,520 5,338,175 5,619,740 

ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅ 833,704 459,443 335,635 333,636 351,234 

ėƞŅŒĝƟěƞŅĵĨƞŀľńĺĬńĔĻŉĔļŅŏĜĸňŗĵ 240,730 ĭŅĪĨƞŀĮƖ 

 
(ȮľĴŅĵŏľĨŋȮȮ Ȯ ĪńŘĚĬňŘȮŀńĨĶŅėƞŅŏĸƞŅŏĶňĵĬŒľƟĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵȮŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 
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2.6 ĶŃĭĭĔŅĶĻŉĔļŅȮ 
ĶŃĭĭĔŅĶĻŉĔļŅŐĭĭĝńŘĬŏĶňĵĬȮŐĸŃ-ľĶŊŀĔŅĶŏĶňĵĬĶŌƟįƞŅĬĽŊŗŀŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮŐĸŃĮĢŇĭńĨŇĚŅĬŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ

ĺŇěńĵ 
2.7 ĔŅĶŏĪňĵĭőŀĬľĬƞĺĵĔŇĨȮĶŅĵĺŇĝŅŐĸŃĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬĕƟŅĴĴľŅĺŇĪĵŅĸńĵȮ&ĩƟŅĴň'Ȯ 
ĮĢŇĭńĨŇĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅŏěƟŅīĬĭŋĶňȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮ

ı,Ļ,Ȯ0340ȮĪńŘĚĬňŘȮĴľŅĺŇĪĵŅĸńĵŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃŏĭňĵĭŏıŊŗŀŒľƟĪńĬĽĴńĵŐĸŃŏľĴŅŃĽĴȮĞŉŗĚĬńĔĻŉĔļŅĨƟŀĚ
ĮĢŇĭńĨŇĨŅĴĶŃŏĭňĵĭĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚ 

 
3. ľĸńĔĽŌĨĶŐĸŃŀŅěŅĶĵƢįŌƟĽŀĬ 

3.1 ľĸńĔĽŌĨĶ 
3.1.1 ěŜŅĬĺĬľĬƞĺĵĔŇĨĶĺĴĨĸŀħľĸńĔĽŌĨĶ    
ŐĭĭȮ0,/ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 46 ľĬƞĺĵĔŇĨȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŐĭĭȮ0,0ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 72 ľĬƞĺĵĔŇĨȮ 

3.1.2 őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶ 
ŐĭĭȮ0,/ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
Ĕ, ľĴĺħĺŇĝŅĭńĚėńĭ   6 ľĬƞĺĵĔŇĨ 
ĕ, ľĴĺħĺŇĝŅŏĸŊŀĔ  6 ľĬƞĺĵĔŇĨ 
ė, ĺŇĪĵŅĬŇıĬīƢ  14 ľĬƞĺĵĔŇĨ 
ŐĭĭȮ0,0ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
Ĕ, ľĴĺħĺŇĝŅĭńĚėńĭ  6 ľĬƞĺĵĔŇĨ 
ĕ, ľĴĺħĺŇĝŅŏĸŊŀĔ  18 ľĬƞĺĵĔŇĨ 
ė, ĺŇĪĵŅĬŇıĬīƢ  48 ľĬƞĺĵĔŇĨ 

3.1.3 ĶŅĵĺŇĝŅȮ 
ėĺŅĴľĴŅĵĕŀĚĶľńĽĺŇĝŅ 
ĶľńĽĺŇĝŅ ĮĶŃĔŀĭħƟĺĵ ĨńĺŀńĔļĶŐĸŃĨńĺŏĸĕ 3 ľĸńĔ ĶľńĽĨńĺŀńĔļĶȮĴňėĺŅĴľĴŅĵ ħńĚĨƞŀœĮĬňŘ 
LNG ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅŒĬĽŅĕŅĳŅļŅĻŅĽĨĶƢȮ&ėĦŃĻŇĸĮĻŅĽĨĶƢ' 
MEE ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
MTH ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅŒĬĽŅĕŅėĦŇĨĻŅĽĨĶƢ 
ĶľńĽĨńĺŏĸĕȮ ĴňėĺŅĴľĴŅĵȮħńĚĨƞŀœĮĬňŘ 
ĶľńĽĨńĺŏĸĕľĸńĔĶƟŀĵȮľĴŅĵĩŉĚ ĶŃħńĭĕŀĚĺŇĝŅ 
ŏĸĕȮ 1-4  ľĴŅĵĩŉĚ  ĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ŏĸĕȮ 5 ľĴŅĵĩŉĚ  ĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĞŉŗĚĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮĽŅĴŅĶĩ 

ŏĸŊŀĔŏĶňĵĬœħƟȮőħĵŒĝƟŏĔĦĤƢĔŅĶĺńħįĸŏĝƞĬŏħňĵĺĔńĭĶŃħńĭĮĶŇĠĠŅ 
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őĪ 
ŏĸĕȮ6 ĕŉŘĬœĮ ľĴŅĵĩŉĚ  ĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ĶľńĽĨńĺŏĸĕľĸńĔĽŇĭȮȮľĴŅĵĩŉĚ ĔĸŋƞĴĺŇĝŅ 
ŏĸĕȮ1  ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸ 
ŏĸĕȮ2  ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŋĦľĳŅıŐĸŃıĸńĚĚŅĬ 
ŏĸĕȮ3  ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅŒĬĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ 
ŏĸĕȮ4  ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅŒĬĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢ 
ŏĸĕȮ5  ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅŒĬĺŇĻĺĔĶĶĴĕŀĚœľĸŐĸŃŀŅĔŅĻĵŅĬ 
ŏĸĕȮ6  ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅŒĬĔŅĶĮĶŃĸŀĚŐĸŃőėĶĚĚŅĬȮŐĸŃ-ľĶŊŀĺŇĪĵŅĬŇıĬīƢ 

ľńĺĕƟŀŏĜıŅŃĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
ŏĸĕȮ7  ľĴŅĵĩŉĚ  ĔĸŋƞĴĺŇĝŅľńĺĕƟŀıŇŏĻļ 
ĶľńĽĨńĺŏĸĕľĬƞĺĵ ľĴŅĵĩŉĚ  ĸŜŅħńĭĪňŗĕŀĚĺŇĝŅ 
 

1. ĺŇĝŅĭńĚėńĭ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬȮȮȮ4ȮȮľĬƞĺĵĔŇĨ 
     ĶŅĵĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ ů ĮĢŇĭńĨŇ ů ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MTH 666 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶ                                                    3 (3 - 0 - 9) 
  (Advanced Mathematics for Engineers)  
ľĴŅĵŏľĨŋȮĽŜŅľĶńĭĬńĔĻŉĔļŅĪňŗįƞŅĬĺŇĝŅĪňŗŏĪňĵĭŏĪƞŅȮMTH666 ľĶŊŀĺŇĝŅŀŊŗĬȮőħĵœħƟĶńĭĔŅĶıŇěŅĶĦŅěŅĔėĦŃĔĶĶĴĔŅĶ
ĭńĦĤŇĨĻŉĔļŅŐĸƟĺŒľƟŏĸŊŀĔŏĶňĵĬĺŇĝŅŀŊŗĬȮĞŉŗĚĨƟŀĚįƞŅĬėĺŅĴŏľŖĬĝŀĭěŅĔėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅȮŏıŊŗŀŒľƟľĬƞĺĵĔŇĨȮȮȮȮ
ėĶĭĨŅĴľĸńĔĽŌĨĶ    
MEE 670 ĶŃŏĭňĵĭĺŇīňĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ(. - 7 - 9) 
  &Research Methodology) 
    ĺŇĝŅĳŅļŅŀńĚĔķļȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ œĴƞĬńĭľĬƞĺĵĔŇĨ 
LNG 60/ ĺŇĝŅĳŅļŅŀńĚĔķļıŊŘĬģŅĬĽŜŅľĶńĭľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇȮ((              ȮȮȮȮȮȮȮȮȮȮȮȮ3 (2-2-9) &S/U) 
  &Foundation English for International Programs) 
((ľĴŅĵŏľĨŋȮŏĮƦĬĺŇĝŅĭńĚėńĭȮĬńĔĻŉĔļŅĨƟŀĚŏĶňĵĬĺŇĝŅȮLNG 60/ ŐĸŃ-ľĶŊŀœħƟĶńĭĔŅĶĵĔŏĺƟĬȮĪńŘĚĬňŘȮĕŉŘĬŀĵŌƞĔńĭĶŃħńĭ
ėŃŐĬĬĔŅĶĪħĽŀĭŐĸŃŏĚŊŗŀĬœĕĨŅĴĪňŗėĦŃĻŇĸĮĻŅĽĨĶƢĔŜŅľĬħ 
   

2. ľĴĺħĺŇĝŅŏĸŊŀĔŐĭƞĚĨŅĴĽŅĕŅĺŇĝŅ  
ŐĭĭĪňŗȮ2.1 4ȮȮȮľĬƞĺĵĔŇĨ 
ŐĭĭĪňŗȮ2.2 /6ȮȮȮľĬƞĺĵĔŇĨ 
  
ľĴŅĵŏľĨŋȮĬńĔĻŉĔļŅĽŅĴŅĶĩŏĸŊŀĔĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŏĸŊŀĔĨŅĴĽŅĕŅĺŇĝŅȮőħĵĽŅĴŅĶĩŏĸŊŀĔŏĶňĵĬĕƟŅĴĽŅĕŅœħƟ 



21 
 

 
 
 
 
 
Ĕ'ȮȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸ   
     (Mechanical DesignȮEngineering)   
ĶŅĵĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵȮůȮĮĢŇĭńĨŇȮůȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 

MEE 510 ĔĸĻŅĽĨĶƢėĺŅĴĨƞŀŏĬŊŗŀĚŏĭŊŘŀĚĨƟĬ  3 (3 ů 0 ů 9) 
  (Introduction to Continuum Mechanics)   
MEE 5// ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢ  3 (3 ů 0 ů 9) 
  (Finite Element Method)   
MEE 5/0 ĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋĮĶŃĔŀĭ  3 (3 ů 0 ů 9) 
  (Mechanics of Composite Materials)   
MEE 5/1 őėĶĚĽĶƟŅĚŐĭĭŐĞĬĺŇĝ  3 (3 ů 0 ů 9) 
  (Sandwich Structures)   
MEE 5/2 ĺńĽħŋĜĸŅħ  3 (3 ů 0 ů 9) 
  (Smart Materials)   
MEE 3/3 ĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸĨƟĬĔŜŅĸńĚ  3 (3 ů 0 ů 9) 
  (Prime Mover Design)   
MEE 516 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋŐĸŃĔŅĶĮĶŃĵŋĔĨƢ  3 (3 ů 0 ů 9) 
  (Behavior of Materials and Applications) 

 
  

MEE 517 œĨĶĭŀőĸĵň  3 (3 ů 0 ů 9) 
  (Tribology)   
MEE 518 ĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚĕńŘĬĽŌĚ  3 (3 ů 0 ů 9) 
  (Advanced Mechanics of Solids)   
MEE 519 ĺńĽħŋĻŅĽĨĶƢĕŀĚŏľĸŖĔĔĸƟŅ  3 (3 ů 0 ů 9) 
  (Material Science of Steel)   
MEE 6// ıĸŅĽĨŇĔĞŇĨňŘ  3 (3 ů 0 ů 9) 
  (Plasticity)   
MEEȮ 6/0 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔ  3 (3 ů 0 ů 9) 
  (Fracture Mechanics)   
MEE 6/3 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚ  3 (3 ů 0 ů 9) 
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  (Advanced Finite Element Method)   
MEE 614 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶĨńħĽŇĬŒě  3 (3 ů 0 ů 9) 
  &Risk and Decision Analysis )   
MEE 615 ĔŅĶěŜŅĸŀĚŐĭĭėĺŅĴŏĽňŗĵĚȮıĸĺńĨȮŐĸŃĔŅĶĨńħĽŇĬŒě  3 (3 ů 0 ů 9) 
  &Modeling RiskȮDynamicsȮand Decisions)   
ĕ'ȮȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŋĦľĳŅıŐĸŃıĸńĚĚŅĬ 
     (Thermal and Energy Engineering) 

   ĶŅĵĝŊŗŀĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ         ȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵȮůȮĮĢŇĭńĨŇȮůȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
MEE 521 ĔŅĶėŜŅĬĺĦĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ                                                   3 ( 3 ů 0 ů 9) 
  (Computational Heat Transfer)   
MEE 522 ĔŅĶĩƞŅĵŏĪĴĺĸ                                                           3 ( 3 ů 0 ů 9) 
  (Mass Transfer)                       
MEE 523 ĔŅĶŀŀĔŐĭĭĶŃĭĭŀŋĦľĳŅı  3 ( 3 ů 0 ů 9) 
  (Thermal System Design)   
MEE 524 ĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢ  3 ( 3 ů 0 ů 9 ) 
  (Nuclear Reactor Physics)    
MEE 525 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢ  3 ( 3 ů 0 ů 9 ) 
  (Thermal Analysis of Nuclear Reactors)    
MEE 621 ĔŅĶĬŜŅėĺŅĴĶƟŀĬ   3 ( 3 ů 0 ů 9 ) 
  (Conduction Heat Transfer)   
MEE 622 ĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ  3 ( 3 ů 0 ů 9 ) 
  (Radiation Heat Transfer)   
MEE 623 ĔŅĶıŅėĺŅĴĶƟŀĬ  3 ( 3 ů 0 ů 9 ) 
  (Convection Heat Transfer)   
MEE 624 ĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻĕńŘĬĽŌĚ  3 ( 3 ů 0 ů 9 ) 
  (Advanced Refrigeration and Air Conditioning) 

 
  

MEE 625 ĔŅĶŏįŅœľĴƟĕńŘĬĽŌĚ   3 ( 3 ů 0 ů 9 ) 
  (Advanced Combustion'   
     
ė'ȮȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ 
     (Robotics and Automation System Engineering) 

ȮȮȮȮĶŅĵĝŊŗŀĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ        ěŜŅĬĺĬľĬƞĺĵĔŇĨȮ&ĭĶĶĵŅĵȮůȮĮĢŇĭńĨŇȮůȮĻŉĔļŅħƟĺĵĨĬŏŀĚ' 
MEE 531 ĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢħƟŅĬĝňĺĳŅı                                                       3 ( 3 ů 0 ů 9 ) 
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  (Bio-robotics Engineering)   
MEE 532 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏİƚŅħŌĔŅĶĽńŗĬĽŃŏĪŊŀĬĕŀĚŏėĶŊŗŀĚěńĔĶĔĸ  3 ( 3 ů 0 ů 9 ) 
  (Machinery Vibration Analysis and Monitoring)                       
MEE 533 ĨńĺĕńĭŐĸŃŏĞĬŏĞŀĶƢĕŀĚľŋƞĬĵĬĨƢ  3 ( 3 ů 0 ů 9 ) 
  (Robot Actuators and Sensors)   
     
MEE 534 ŏĪėĬŇėĔŅĶĔŜŅľĬħĪŇĻĕŀĚĔŅĶŏėĸŊŗŀĬĪňŗĪňŗŏľĴŅŃĽĴ   3 ( 3 ů 0 ů 9 ) 
  (Trajectory Optimization Techniques)   
MEE 535 ĝňĺĔĸĻŅĽĨĶƢ  3 ( 3 ů 0 ů 9 ) 
  (Biomechanics)   
MEE 631 ĔŅĶėĺĭėŋĴŀńĨőĬĴńĨŇĕńŘĬĽŌĚ  3 ( 3 ů 0 ů 9 ) 
  (Advanced Automatic Control)   
MEE 632 ıĸĻŅĽĨĶƢĕńŘĬĽŌĚ  3 ( 3 ů 0 ů 9 ) 
  (Advanced Dynamics)   
MEE 633 ĔŅĶėĺĭėŋĴŐĭĭœĴƞŏĝŇĚŏĽƟĬĮĶŃĵŋĔĨƢ  3 ( 3 ů 0 ů 9 ) 
  (Applied Nonlinear Control)   
     
Ě'ȮȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢ   
    (AutomotiveȮEngineering) 

    ȮĶŅĵĝŊŗŀĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   ȮěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ - ĮĢŇĭńĨŇ - ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 541 ĵŅĬĵĬĨƢœŁĭĶŇħŐĸŃœĲĲƚŅ  3 ( 3 ů 0 ů 9) 
  (Hybrid and Electric Vehicle)   
MEE 542 ĶŃĭĭĕńĭŏėĸŊŗŀĬĵŅĬĵĬĨƢ  3 ( 3 ů 0 ů 9) 
  (Vehicle Propulsion)   
     
ě'ȮȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĕŀĚœľĸŐĸŃŀŅĔŅĻĵŅĬ   
     (Fluid and Aeronautics Engineering)   
    ĶŅĵĝŊŗŀĺŇĝŅȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ - ĮĢŇĭńĨŇ - ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 33/ ĪķļġňĔŅĶœľĸŐĭĭĴňėĺŅĴľĬŊħ   3 ( 3 ů 0 ů 9) 
  (Viscous Flow Theory)   
MEE 332 ıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦ   3 ( 3 ů 0 ů 9) 
  (Computational Fluid Dynamics)   
MEE 331 ıĸĻŅĽĨĶƢŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇĬ  3 ( 3 ů 0 ů 9) 
  (Flight Dynamics and Control)   
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MEE 332 ĔĸĻŅĽĨĶƢĔŅĶĭŇĬ  3 ( 3 ů 0 ů 9) 
  (Mechanics of Flight)   
MEE 335 ĔŅĶŀŀĔŐĭĭŀŅĔŅĻĵŅĬ  3 ( 3 ů 0 ů 9) 
  (Aircraft Design)   
MEE 334 ŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘ  3 ( 3 ů 0 ů 9) 
  (Aeroelasticity)   
MEE 335 ıĸĻŅĽĨĶƢĕŀĚœľĸĶŃħńĭĔĸŅĚ  3 ( 3 ů 0 ů 9) 
  (Intermediate Fluid Dynamics)   
MEE 43/ ĔŅĶœľĸĽŀĚĽĩŅĬŃĕŀĚĔƠŅĞ-ĕŀĚŏľĸĺ  3 ( 3 ů 0 ů 9) 
  (Gas-liquid Two-phase Flow)   
MEE 430 ıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦĕńŘĬĽŌĚ  3 ( 3 ů 0 ů 9) 
  (Advanced Computational Fluid Dynamics)   
MEE 431 ŏĪŀĶƢĭŇĺŏĸĬĞƢ  3 ( 3 ů 0 ů 9) 
  (Turbulence)   
MEE 432 ıĸĻŅĽĨĶƢĕŀĚœľĸĕńŘĬĽŌĚ  3 ( 3 ů 0 ů 9) 
  (Advanced Fluid Mechanics)   
     
Ĝ'ȮľńĺĕƟŀıŇŏĻļȮȮȮȮ   
&Special Topic'  
ĶŅĵĝŊŗŀĺŇĝŅ ěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ - ĮĢŇĭńĨŇ - ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 

MEE 471 ľńĺĕƟŀıŇŏĻļ 1  3 ( 3 ů 0 ů 9) 
  (Special Topics I)   
MEE 472 ľńĺĕƟŀıŇŏĻļȮ0   3 ( 3 ů 0 ů 9) 
  (Special Topics II)   
MEE 673 ľńĺĕƟŀıŇŏĻļȮ1  3 ( 3 ů 0 ů 9) 
  (Special Topics III)   
  
1. ĺŇĪĵŅĬŇıĬīƢ ȮȮȮȮȮěŜŅĬĺĬȮ14ȮŐĸŃȮ26ȮȮľĬƞĺĵĔŇĨ 
ĶŅĵĝŊŗŀĺŇĝŅ ȮȮȮȮȮȮȮȮȮěŜŅĬĺĬľĬƞĺĵĔŇĨ (ĭĶĶĵŅĵ ů ĮĢŇĭńĨŇ ů ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 662 ĺŇĪĵŅĬŇıĬīƢ  ȮȮȮ14  ľĬƞĺĵĔŇĨ 
  (Dissertation)   
MEE 663 ĺŇĪĵŅĬŇıĬīƢ  ȮȮȮ26  ľĬƞĺĵĔŇĨ 
  (Dissertation)   
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3.1.4 ŐįĬĔŅĶĻŉĔļŅ 
ŐĭĭȮ0,1 ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 

ĝńŘĬĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MTH 666 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                         3 (3 ů 0 ů 9) 
MEEȮ450 ĶŃŏĭňĵĭĺŇīňĺŇěńĵ  3 (. ů 7 ů 9) 
MEE 4XXȮĺŇĝŅŏĸŊŀĔȮ1  3 (3 ů 0 ů 9) 
MEE 4XX ĺŇĝŅŏĸŊŀĔȮ2  3 (3 ů 0 ů 9) 

ĶĺĴ  12  (7 ů 7 ů 36) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 32 

 
 
ĝńŘĬĮƖĪňŗȮ/ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 660 ĺŇĪĵŅĬŇıĬīƢ  4 (0 ů 8 ů 12) 

ĶĺĴ  4 (0 ů 8 ů 12) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 20 

 
 

ĝńŘĬĮƖĪňŗȮ0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 660 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 

ĶĺĴ  8 (0 ů 16 ů 24) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 

 
 

ĝńŘĬĮƖĪňŗȮ0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
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MEE 660 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 
ĶĺĴ  8 (0 ů 16 ů 24) 

  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 
 
 

ĝńŘĬĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 660 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 

ĶĺĴ  8 (0 ů 16 ů 24) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 

 
ĝńŘĬĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ2 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 660 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 

ĶĺĴ  8 (0 ů 16 ů 24) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 

 
ŐĭĭȮ0,0ȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ĝńŘĬĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MTH 666 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ                         3 (3 ů 0 ů 9) 
MEEȮ452 ĶŃŏĭňĵĭĺŇīňĺŇěńĵ  3 (. ů 7 ů 9) 
MEE 5XXȮĺŇĝŅŏĸŊŀĔȮ1  3 (3 ů 0 ů 9) 
MEE 5XX ĺŇĝŅŏĸŊŀĔȮ2  3 (3 ů 0 ů 9) 
ĶĺĴ  12  (7 ů 7 ů 36) 
ĝńŗĺőĴĚ-ĽńĮħŅľƢ  = 32 

 
ĝńŘĬĮƖĪňŗȮ/ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 5XX-4XX ĺŇĝŅŏĸŊŀĔȮ3  3 (3 ů 0 ů 9) 
MEE 5XX/6XX ĺŇĝŅŏĸŊŀĔȮ4  3 (3 ů 0 ů 9) 
MEE 6XXȮĺŇĝŅŏĸŊŀĔȮ5  3 (3 ů 0 ů 9) 
MEE 6XX ĺŇĝŅŏĸŊŀĔȮ6  3 (3 ů 0 ů 9) 



27 
 

ĶĺĴ  12 (12 ů 0 ů 36) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 48 

 
 
 

ĝńŘĬĮƖĪňŗȮ0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 663 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 

ĶĺĴ  8 (0 ů 16 ů 24) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 

 
ĝńŘĬĮƖĪňŗȮ0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 663 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 

ĶĺĴ  8 (. ů 16 ů 24) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 

 
ĝńŘĬĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 663 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 

ĶĺĴ  8 (0 ů 16 ů 24) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 

 
ĝńŘĬĮƖĪňŗȮ1 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 663 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 

ĶĺĴ  8 (0 ů 16 ů 24) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 

 
ĝńŘĬĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/ 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 663 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 

ĶĺĴ  8 (0 ů 16 ů 24) 
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  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 
 

ĝńŘĬĮƖĪňŗȮ2 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0 
ĺŇĝŅ  ľĬƞĺĵĔŇĨȮ(ĭĶĶĵŅĵ-ĮĢŇĭńĨŇ-ĻŉĔļŅħƟĺĵĨĬŏŀĚ) 
MEE 663 ĺŇĪĵŅĬŇıĬīƢ  8 (0 ů 16 ů 24) 

ĶĺĴ  8 (0 ů 16 ů 24) 
  ĝńŗĺőĴĚ-ĽńĮħŅľƢȮ= 40 

 
 

3.2 ĝŊŗŀȮĽĔŋĸȮĨŜŅŐľĬƞĚȮėŋĦĺŋĥŇŐĸŃĳŅĶŃĚŅĬĽŀĬĕŀĚŀŅěŅĶĵƢ 
3.2.1 ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 

Īňŗ 
ĝŊŗŀ-ĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅȮ 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħľĸńĔĽŌĨĶĬňŘ 

/, Ļ,ȮħĶ,ĽĴĝŅĵȮȮĺĚĻƢĺŇŏĻļ - Dr.-Ing. (Mechanical  Engineering', 
University of Hannover, Germany &1994' 

-ȮĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ',ȮěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ*ȮĮĶŃŏĪĻœĪĵ &0310' 

- M.Eng. (Energy Technology', Asian Institute 
of Technology, Thailand (/762' 

 
 
-ȮĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
&0303' 

16 16 

0 ĶĻ,ȮħĶ,ĺńĬĝńĵȮŀńĻĺĳŌļŇĨĔŋĸ - Ph.DȮ (Mechanical Engineering), 
University of London, U,K, &/773' 

- M.Eng. (Mechanical Engineering), Asian 
Institute of Technology, Thailand &1988)  

-ȮĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', 
ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&0307' 

01 01 

1 ĶĻ,ȮħĶ,ĺŇĻĬŋĶńĔļƢȮŏĺĝĽĩĸ 
 

- Ph.D. (Mechanical Engineering', Duke 
University, U.S.A. &0..3' 

- M.Sc. (Mechanical Engineering', Duke 
University, U.S.A. &0../' 

0/ 0/ 
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Īňŗ 
ĝŊŗŀ-ĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅȮ 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħľĸńĔĽŌĨĶĬňŘ 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵň
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&032.' 

2 ŀ,ȮħĶ,ĔŜŅīĶȮȮŏĽıĵƢīĶĶĴ -ȮPh.D. and D.I.C. (Aeronautics &Flow 
Control), Imperial College London, United 
Kingdom (0./6'ȮȮ 

-ȮM.Sc. and D.I.C. (Advanced Computational 
Methods for Aeronautics, Flow 
Management and Fluid-Structure 
Interaction), Imperial College London, U.K. 
(0.//'ȮȮ 

- ĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢ), 
ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮ&0322'ȮȮ 

/3 /3 

3 įĻ,ȮħĶ,ĔŇĨĨŇśĝĬĬȮŏĶŊŀĚěŇĶĔŇĨĨŇś - Ph.D. (Aeronautical Engineering', Imperial 
College London, U,K,Ȯ(2012) 

- M.Eng. (Aeronautical Engineering', Imperial 
College London, U,K,Ȯ(2008)   

19 19 

4 ŀ,ȮħĶ,ěńĔĶĳıȮĺĚĻƢĺŇĺńĥĬƢ -ȮPh.D. (Mechanical Engineering), University 
of Southern California, U.S.A. (0./7' 

-ȮM.S. (Mechanical Engineering), University 
ofȮSouthern California, U.S.A. (0./3' 

-ȮĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ',  
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
ĮĶŃŏĪĻœĪĵȮ&0333' 

/3 /3 

5 ĶĻ,ȮħĶ,ĝĺŇĬȮȮěńĬĪĶŏĽĬŅĺĚĻƢȮȮ - Ph.D. (Aeronautical Engineering', Imperial 
College London, U,K,Ȯ&0..5'Ȯ 

- M.Eng. (Aeronautical Engineering', Imperial 
College London, U,K,Ȯ&0..1'  

/7 /7 

6 ŀ,ȮħĶ,ĠŅĦŇĬȮĽŋĕŒě 
 

- Ph.D. (Nuclear Science and Engineering), 
Massachusetts Institute of Technology, 
U.S.A. (2018) 

- M.S. (Nuclear Science and Engineering), 
Massachusetts Institute of Technology, 
U.S.A. (2014) 

- M.S. (Mechanical Engineering), University 

/3 /3 
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Īňŗ 
ĝŊŗŀ-ĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅȮ 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħľĸńĔĽŌĨĶĬňŘ 

of  Texas at Austin, U.S.A. (2004) 
- ĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶŏľĬŊŀ, ĮĶŃŏĪĻ
œĪĵȮ&2544) 

7 ŀ, ħĶ,ħĬńĵȮȮŏįƞŅľķľĶĶļƢ - D.Eng. (Functional Control Systems), 
Shibaura Institute of Technology, Japan 
&0014' 

- M.S. (Electrical Engineering and Computer 
Science), Shibaura Institute of Technology, 
Japan &0.//' 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ'*ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&0327' 

23 23 

/. ȮįĻ, ħĶ,ĪĻĬıȮĔŜŅŏĬŇħĪŀĚ - Ph.D. (Mechanical Engineering' Vanderbilt 
University, U.S.A. &2001' 

- M.S. (Mechanical Engineering', Vanderbilt 
University, U.S.A. &1998' 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ',ȮĽĩŅĭńĬŏĪėőĬőĸĵň
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0314' 

/6 /6 

// ĶĻ, ħĶ,īňĶĬŋĝȮȮěńĬĪőĽĳňıńĬīƢ - Ph.D. (Mechanical Engineering), Drexel 
University, Philadelphia, PA, U.S.A.Ȯ&0..4' 

- M.S. (Mechanical Engineering),ȮUniversity 
of Michigan, Ann Arbor, MI, U.S.A. &0../' 

- B.S. (Mechanical Engineering),  University 
of Pennsylvania, Philadelphia, PA, U.S.A. 
&0...' 

/5 /5 

/0 įĻ, ħĶ,ĮƕĵīŇħŅȮœĨĶĬŋĶńĔļƢ - D.Eng. (Nuclear Engineering', Tokyo 
Institute of Technology, Japan (2013) 

-ȮĮĶ,Ĵ,Ȯ&ŏĪėőĬőĸĵňıĸńĚĚŅĬ',ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&0330' 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ',ĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&032/' 

17 17 
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Īňŗ 
ĝŊŗŀ-ĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅȮ 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħľĸńĔĽŌĨĶĬňŘ 

/1 ĶĻ, ħĶ,ıĚĻƢıńĬīƢȮŐĔƟĺĨŅĪŇıĵƢ - D.Eng. (Mechanical Engineering), 
Nippon Institute of Technology, Japan 
&0...' 

- M.Eng. (Mechanical Engineering), 
Nippon Institute of Technology, Japan 
&1997' 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵň
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0315' 

16 16 

/2 ŀ,ȮħĶ,ıĝĶıŇĝĠƢȮıĶľĴŀŋĮĩńĴĳƢ 
 

-ȮPh.D. (Mechanical Engineering), Carnegie 
Mellon University, U.S.A. (0./6' 

-ȮM.S. (Mechanical Engineering), Carnegie 
Mellon University, U.S.A. (0./3' 

-ȮĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', 
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, 
ĮĶŃŏĪĻœĪĵȮ&0333' 

/3 /3 

/3 ĶĻ,ȮħĶ,ĳńĪĶĴĬȮȮěĚĮĶŃħŇļģƢ - Ph.D. (Mechanical Engineering', Memorial 
University of Newfoundland, Canada 
&2..6' 

- M.Eng. (Structural Engineering', Asian 
Institute of Technology, ThailandȮ&200.' 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĵīŅ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮ&2542' 

/7 /7 

/4 ĶĻ,ȮħĶ,ĵĻıĚļƢȮȮȮĸŀŀĬĺĸ - Ph.D. (Mechanical Engineering', Imperial 
College London, U.K. &2006' 

- M.Phil. (Mechanical Engineering', University 
of Manchester, U.K. &2001'Ȯ 

- B.Eng. (Mechanical Engineering', Sirindhorn 
International Institute of Technology,Ȯ
ThailandȮ&1998' 

/6 /6 

/5 ĶĻ,ȮħĶ,ĺŇĪŌĶȮŀŋĪńĵŐĽĚĽŋĕ -Dr.-Ing.Ȯ&Ferrous Matallurgy', RWTHȮ
Aachen University, Germany &0..7' 

-Dip.-Ing.Ȯ&Mechanical Engineering', RWTHȮ
Aachen University, Germany &2003' 

0/ 0/ 

/6 ĶĻ,ȮħĶ,ĽĬĨŇıňĶƢȮȮŏŀĴĴĦň - Ph.D. (Engineering Mechanics),  Virginia /7 /7 
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Īňŗ 
ĝŊŗŀ-ĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅȮ 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħľĸńĔĽŌĨĶĬňŘ 

Polytechnic Institute & State University, 
U.S.A. &0..2' 

- M.Sc. (Mechanical Engineering),  University 
of Delaware, U.S.A. &0...' 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵň
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0317' 

/7 įĻ,ȮħĶ,ĽŋĶĝńĵȮȮĽĬŇĪŒě 
 

- Ph.D. (Mechanical Engineering', University 
of  Minnesota, U.S.A. &2002' 

- M.S. (Mechanical Engineering', University 
of  Minnesota, U.S.A. &1998' 

-ȮĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&0315' 

/4 /4 

0. Ļ,ȮħĶ,ĽŜŅŏĶŇĚȮȮěńĔĶŒě - D.Eng. (Process Engineering', Tokyo 
Institute of Technology, Japan &/77/' 

- M.Eng. (Mechanical Engineering', Tokyo 
Institute of Technology, Japan &1988' 

-ȮĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&0303' 

17 17 

0/ įĻ,ȮħĶ,ŀīŇĔĶȮĺĚĻīĬĺĶŇĻ 
 

- D,Eng.Ȯ&Materials Engineering', Shibaura 
Institute of Technology, Japan &2010' 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮ&0327' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ',ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&0321' 

21 21 

00 ĶĻ,ȮħĶ,ŀĬĶĶęȮĕńĬīŃĝĺĬŃ - D.Eng. (Materials Science and Engineering', 
University of Tsukuba, JapanȮ&0..1' 

- M.Eng. (Materials Science and Engineering', 
University of Tsukuba, Japan &0...' 

- B.Eng. (Materials Science and Engineering', 
University of Tsukuba, Japan &/776' 

17 17 

01 ĶĻ,ȮħĶ,ŀĴĶĶńĨĬƢȮȮŐĔƟĺĮĶŃħńĭ -ȮD,Eng. (Energy and Environment 21 21 
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Īňŗ 
ĝŊŗŀ-ĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ
&ěŜŅĬĺĬĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖ

ĔŅĶĻŉĔļŅȮ 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħľĸńĔĽŌĨĶĬňŘ 

Science', Nagaoka University of 
Technology, Japan &0..6' 

-ȮĺĻ,Ĵ,Ȯ&ŏĪėőĬőĸĵňıĸńĚĚŅĬ',ȮĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&0324' 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴœĲĲƚŅ', ĴľŅĺŇĪĵŅĸńĵ 
ŏĔļĨĶĻŅĽĨĶƢ, ĮĶŃŏĪĻœĪĵȮ&0320' 

02 ĶĻ,ȮħĶ,ŀĶĶĦıȮŏĶŊŀĚĺŇŏĻļ - D.Eng. (Aeronoutics & Astronautics'*Ȯ 
Kyushu University, Japan &0../'Ȯ 

- M.Eng. (Aeronoutics & Astronautics'*Ȯ 
Kyushu University, Japan &1998' 

- B.Eng. (Aeronoutics & Astronautics'*Ȯ 
Kyushu University, Japan &1996' 

23 23 

3.2.2 ŀŅěŅĶĵƢĮĶŃěŜŅȮ 

Īňŗ 
ĝŊŗŀ-ĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ&ěŜŅĬĺĬ
ĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅȮ 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħľĸńĔĽŌĨĶĬňŘ 

/, ĶĻ, ĽŋŏĪıȮȮŐĔƟĺĬńĵ - ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ěŋĿŅĸĚĔĶĦƢ
ĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮ&0306' Ȯ 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&0301' 

16 16 

0 ĶĻ,ȮħĶ,ĽŋĶŏĝļģƢȮȮĝŋĨŇĴŅ - Ph.D. (Mechanical Engineering), 
University of London, U,K. (/774' 

- ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵň
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0306' 

- ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ
&0302' 

/3 /6 

1 įĻ,ȮħĶ,ĽőĶĝȮȮœĪĶŏĴę - Ph.D. (Control Science and Dynamical 
Systems', University of Minnesota, U.S.A. 
&2003' 

- M.S. (Mechanical Engineering', Vanderbilt 
University, U.S.A. &1995' 

/6 /6 
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Īňŗ 
ĝŊŗŀ-ĽĔŋĸ 

 
ėŋĦĺŋĥŇĔŅĶĻŉĔļŅ 

 

ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘȮ&ěŜŅĬĺĬ
ĝńŗĺőĴĚ-ĽńĮħŅľƢ-ĮƖĔŅĶĻŉĔļŅȮ 
ĮƤěěŋĭńĬ ŏĴŊŗŀŏĮƕħľĸńĔĽŌĨĶĬňŘ 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĴľŅĺŇĪĵŅĸńĵ 
ŏĔļĨĶĻŅĽĨĶƢ, ĮĶŃŏĪĻœĪĵȮ&0311' 

2 ȮįĻ,ȮħĶ,ĽŅĪŇĽĽƢȮĪĶĚĝĬ - Ph.D. &Mechanical Engineering', Columbia 
University, U.S.A. &2001'Ȯ 

- M.Phil. (Mechanical Engineering', 
Columbia University, U.S.A. &2000' 

- M.S.Ȯ&Mechanical Engineering', Columbia 
University, U.S.A. &/776'Ȯ 

-ȮĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ',ȮĽĩŅĭńĬŏĪėőĬőĸĵň
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵȮ&0315' 

/4 /4 

 
3.2.3 ŀŅěŅĶĵƢıŇŏĻļ 
œĴƞĴň 
 

4. ŀĚėƢĮĶŃĔŀĭŏĔňŗĵĺĔńĭĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ&ĔŅĶİƗĔĚŅĬȮľĶŊŀĽľĔŇěĻŉĔļŅ'Ȯ&ĩƟŅĴň' 
œĴƞĴň 
 

5. ĕƟŀĔŜŅľĬħŏĔňŗĵĺĔńĭĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵȮ&ĩƟŅĴň'Ȯ 
ĨƟŀĚŏĮƦĬľńĺĕƟŀĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĮĶŃĵŋĔĨƢħƟŅĬŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸľĶŊŀĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚŐĸŃ

ĽŅĴŅĶĩĬŜŅœĮŒĝƟĚŅĬœħƟȮľĶŊŀŏĮƦĬĚŅĬĺŇěńĵĪňŗĴŋƞĚŏĬƟĬĔŅĶĽĶƟŅĚįĸĚŅĬĺŇěńĵŏıŊŗŀıńĥĬŅĚŅĬħƟŅĬŏĪėőĬőĸĵň
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸľĶŊŀĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚȮőħĵĴňěŜŅĬĺĬįŌƟĪŜŅĚŅĬĺŇěńĵȮ/ȮėĬŐĸŃĴňĶŅĵĚŅĬĪňŗĨƟŀĚĬŜŅĽƞĚĨŅĴĶŌĮŐĭĭ
ŐĸŃĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶĔŜŅľĬħȮŀĵƞŅĚŏėĶƞĚėĶńħȮȮȮȮȮ 

5.1 ėŜŅŀīŇĭŅĵőħĵĵƞŀ 
ĬńĔĻŉĔļŅěŃĨƟŀĚĴňėĺŅĴŏĕƟŅŒěŒĬĚŅĬĺŇěńĵħƟŅĬŏĪėőĬőĸĵňĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸľĶŊŀĺŇĻĺĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚĨŅĴĪňŗ
ĬńĔĻŉĔļŅĽĬŒěŐĸŃœħƟŏĽĬŀľńĺĕƟŀĺŇěńĵœĺƟȮőħĵĬńĔĻŉĔļŅĨƟŀĚĽŅĴŅĶĩŀīŇĭŅĵĪķļġňĪňŗĬŜŅĴŅŒĝƟŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵ
ĮĶŃőĵĝĬƢĪňŗěŃœħƟĶńĭěŅĔĔŅĶĪŜŅĚŅĬĺŇěńĵȮĴňĕŀĭŏĕĨĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĪŜŅŏĽĶŖěĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗĔŜŅľĬħ 

 
 
 
 

5.2 įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĔŅĶĪŜŅőėĶĚĚŅĬľĶŊŀĚŅĬĺŇěńĵ 
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ĬńĔĻŉĔļŅĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĺŅĚŐįĬőėĶĚĔŅĶĻŉĔļŅĺŇěńĵȮĔŅĶĽŊĭėƟĬĕƟŀĴŌĸĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀŐĸŃőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĔŅĶĻŉĔļŅĺŇěńĵȮĔŅĶŏĕňĵĬĶŅĵĚŅĬȮĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬĺŇěńĵŐĸŃĽŅĴŅĶĩĨňıŇĴıƢŏįĵŐįƞœħƟŒĬ
ĺŅĶĽŅĶĺŇěńĵĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŏĮƦĬĪňŗĵŀĴĶńĭĨŅĴĮĶŃĔŅĻėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅȮĔŜŅľĬħ 
5.3 ĝƞĺĚŏĺĸŅ 
ĮƖĔŅĶĻŉĔļŅĪňŗȮ/ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ2ȮĽŜŅľĶńĭŐĭĭȮ2,/ȮȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ 
ĮƖĔŅĶĻŉĔļŅĪňŗȮ2ȮĳŅėĔŅĶĻŉĔļŅĪňŗȮ1ȮĽŜŅľĶńĭŐĭĭȮ2,2ȮȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň 

5.4 ěŜŅĬĺĬľĬƞĺĵĔŇĨ 
ŐĭĭȮ2,/ȮȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮ14ȮľĬƞĺĵĔŇĨȮ 
ŐĭĭȮ2,2ȮȮįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňȮ48ȮľĬƞĺĵĔŇĨȮȮȮ 

5.5 ĔŅĶŏĨĶňĵĴĔŅĶ 
ĴňĔŅĶĔŜŅľĬħĝńŗĺőĴĚĔŅĶŒľƟėŜŅĮĶŉĔļŅȮěńħĪŜŅĭńĬĪŉĔĔŅĶŒľƟėŜŅĮĶŉĔļŅŐĸŃŒľƟĕƟŀĴŌĸĕƞŅĺĽŅĶŏĔňŗĵĺĔńĭ

őėĶĚĔŅĶĺŇěńĵȮĶĺĴĩŉĚĨńĺŀĵƞŅĚĚŅĬĺŇěńĵŒľƟĻŉĔļŅŏĮƦĬŐĬĺĪŅĚŐĸŃĨŇħĨŅĴįĸĚŅĬĕŀĚĬńĔĻŉĔļŅŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 
5.6 ĔĶŃĭĺĬĔŅĶĮĶŃŏĴŇĬįĸ 
ĮĶŃŏĴŇĬįĸěŅĔėĺŅĴĔƟŅĺľĬƟŅŒĬĔŅĶĪŜŅĚŅĬĺŇěńĵȮŐĸŃĮĶŃŏĴŇĬįĸěŅĔĔŅĶĬŜŅŏĽĬŀĨŅĴĶŃĵŃŏĺĸŅŐĸŃĔŅĶ

ĽŀĭĔŅĶĬŜŅŏĽĬŀĪňŗĴňėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢȮőħĵŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0340 
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ľĴĺħĪňŗ 4 įĸĔŅĶŏĶňĵĬĶŌƟ ĔĸĵŋĪīƢĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸ 
 

1. ĔŅĶıńĥĬŅėŋĦĸńĔļĦŃıŇŏĻļĕŀĚĬńĔĻŉĔļŅȮ 
ėŋĦĸńĔļĦŃıŇŏĻļ ĔĸĵŋĪīƢľĶŊŀĔŇěĔĶĶĴĕŀĚĬńĔĻŉĔļŅ 

ĪńĔļŃŒĬĔŅĶĪŜŅĺŇěńĵĶŃħńĭĽŅĔĸ 1. ĴňĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŐĸŃĶŃŏĭňĵĭĺŇīňĔŅĶĪŜŅĺŇěńĵ
ĳŅĵŒĬľƟŀĚĮĢŇĭńĨŇĔŅĶ/ĶŃľĺƞŅĚľƟŀĚĮĢŇĭńĨŇĔŅĶ ľĶŊŀĴň
ĔŇěĔĶĶĴĶƞĺĴĔńĭĴľŅĺŇĪĵŅĸńĵĨƞŅĚĮĶŃŏĪĻȮŏıŊŗŀĪŜŅĔŅĶ
ŐĸĔŏĮĸňŗĵĬĶŃĵŃĽńŘĬȮ 

2. ŏĝŇĠĬńĔĺŇěńĵěŅĔĪńŘĚŒĬĮĶŃŏĪĻŐĸŃĨƞŅĚĮĶŃŏĪĻȮĴŅ
ŏįĵŐıĶƞĚŅĬĺŇěńĵŒľĴƞŕ 

ĔŅĶĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĨƞŅĚŕȮŏıŊŗŀ
ŐĔƟĮƤĠľŅŒĬĚŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 

1. ĴňľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢŒĬľĸńĔĽŌĨĶȮĪňŗĴňĔŅĶĭŌĶĦŅĔŅĶŒĬ
ĽŅĕŅĨƞŅĚŕ 

2. ĴňėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢĴňėĺŅĴĶŌƟľĸŅĔľĸŅĵ
ĽŅĕŅȮĽŅĴŅĶĩŒľƟėŜŅŐĬŃĬŜŅĔńĭĬńĔĻŉĔļŅŒĬŏĶŊŗŀĚĔŅĶ
ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟŒĬĽŅĕŅĨƞŅĚŕȮœħƟ 

ėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮŐĸŃěĶĶĵŅĭĶĶĦĺŇĝŅĝňı ĔŅĶŒĝƟĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮŏıŊŗŀıńĥĬŅĽńĚėĴŐĸŃ
ĽŇŗĚŐĺħĸƟŀĴŒľƟŏĕƟŅŒěĩŉĚįĸĔĶŃĪĭĨƞŅĚŕȮŐĸŃĔŅĶœĴƞĸŃŏĴŇħ
ĸŇĕĽŇĪīŇśŐĸŃĽŇĪīŇĪŅĚĮƤĠĠŅ 

ĶńĭįŇħĝŀĭŐĸŃĴňĺŇĬńĵ ĽĶƟŅĚĺŇĬńĵŒĬĨĬŏŀĚȮŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶŏĶňĵĬŐĸŃ-
ľĶŊŀĔŅĶĪŜŅĺŇěńĵȮőħĵĴňĔŅĶĶŅĵĚŅĬėĺŅĴĔƟŅĺľĬƟŅŀĵƞŅĚ
ĽĴŗŜŅŏĽĴŀ 

 
2. ĔŅĶıńĥĬŅįĸĔŅĶŏĶňĵĬĶŌƟŒĬŐĨƞĸŃħƟŅĬ 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&PLO/Sub PLO) 
ĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸ 
ĔŅĶŏĶňĵĬĶŌƟ 

PLOȮ1 : ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸĕńŘĬĽŌĚŐĸŃĪńĔļŃŒĬĔŅĶėŜŅĬĺĦőħĵŀŅĻńĵĔĶŃĭĺĬĔŅĶ
ĪŅĚėĦŇĨĻŅĽĨĶƢĪňŗĴňėĺŅĴĞńĭĞƟŀĬŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&PLO/Sub PLO) 
ĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸ 
ĔŅĶŏĶňĵĬĶŌƟ 

Sub PLO 1A 
ĽŅĴŅĶĩĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚ
ĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŐĸŃŏĽĬŀŐĬĺĪŅĚĔŅĶ
ŐĔƟĮƤĠľŅĕŀĚĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴȮ
ŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴ 

- ĭĶĶĵŅĵŒĬľƟŀĚŏĶňĵĬ 
- ĪĭĪĺĬĺĶĶĦĔĶĶĴŐĸŃĪŜŅĺŇěńĵ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ
ĽĴńĵŒľĴƞ 

- ĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĺŇĝŅ
ĭĶĶĵŅĵĴŅŒĬĚŅĬĺŇěńĵ 

- ĔŅĶĪŜŅȮproject ĵƞŀĵŒĬŐĨƞĸŃ
ĺŇĝŅ 

- ĽŀĭĕƟŀŏĽĬŀőėĶĚĔŅĶŐĸŃ
ĽŀĭėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵȮ
őħĵĔŅĶĬŜŅŏĽĬŀ 

- ĽŀĭĮŅĔŏĮĸƞŅȮĽŀĭĕƟŀŏĕňĵĬȮ
ĨĶĺěĔŅĶĭƟŅĬ 

- ĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬĮĶŃěŜŅ
ĺŇĝŅ 

Sub PLO 1B 
ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟěŅĔ
ĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵň
ĕńŘĬĽŌĚȮŏıŊŗŀŒĝƟŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮ
ŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴȮ
ŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴȮ 
 

- ĭĶĶĵŅĵŒĬľƟŀĚŏĶňĵĬȮ 
- ĪĭĪĺĬĺĶĶĦĔĶĶĴŐĸŃĪŜŅĺŇěńĵ
ĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ
ŐĸŃıľŋĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴ
ĽĴńĵŒľĴƞ 

- ĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĺŇĝŅ
ĭĶĶĵŅĵĴŅŒĬĚŅĬĺŇěńĵ 

- ĔŅĶĪŜŅȮproject ĵƞŀĵŒĬŐĨƞĸŃ
ĺŇĝŅ 

- ĔŅĶŒľƟĬŜŅŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅ
ĕŀĚĚŅĬĺŇěńĵĔńĭŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

- ĮĶŃŏĴŇĬėĺŅĴĔƟŅĺľĬƟŅĕŀĚ
ĚŅĬĺŇěńĵŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

- ĽŀĭĕƟŀŏĽĬŀőėĶĚĔŅĶŐĸŃ
ĽŀĭėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵȮ
őħĵĔŅĶĬŜŅŏĽĬŀ 

- ĽŀĭĮŅĔŏĮĸƞŅȮĽŀĭĕƟŀŏĕňĵĬȮ
ĨĶĺěĔŅĶĭƟŅĬ 

- ĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬĮĶŃěŜŅ
ĺŇĝŅ 

Sub PLO 1C 
ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĨƞŅĚŕȮ
ŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟȮŏıŊŗŀŒĝƟŒĬĔŅĶ
ŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭ
ĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋ
ĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴ 

- ĪŜŅĺŇěńĵĪŅĚħƟŅĬĺŇĻĺĔĶĶĴȮ
ŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶ
ĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵ 

- ĔŅĶĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟěŅĔĺŇĝŅ
ĭĶĶĵŅĵĴŅŒĬĚŅĬĺŇěńĵ 

- ĔŅĶĪŜŅȮproject ĵƞŀĵŒĬŐĨƞĸŃ
ĺŇĝŅ 

- ĔŅĶŒľƟĬŜŅŏĽĬŀėĺŅĴĔƟŅĺľĬƟŅ
ĕŀĚĚŅĬĺŇěńĵĔńĭŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

- ĮĶŃŏĴŇĬĔŅĶĬŜŅŏĽĬŀĔŅĶ
ėƟĬėĺƟŅŐĸŃĔŅĶĭƟŅĬĪňŗœħƟĶńĭ
ĴŀĭľĴŅĵ 

- ĽŀĭĕƟŀŏĽĬŀőėĶĚĔŅĶŐĸŃ
ĽŀĭėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵȮ
őħĵĔŅĶĬŜŅŏĽĬŀ 

- ĽŀĭĮŅĔŏĮĸƞŅȮĽŀĭĕƟŀŏĕňĵĬȮ
ĨĶĺěĔŅĶĭƟŅĬ 

- ĔŅĶĬŜŅŏĽĬŀőėĶĚĚŅĬĮĶŃěŜŅ
ĺŇĝŅ 

Sub PLO 1D - ħŜŅŏĬŇĬĔŅĶŀĴĶĴĔŅĶŒĝƟ- ĮĶŃŏĴŇĬĔŅĶĬŜŅŏĽĬŀ
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&PLO/Sub PLO) 
ĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸ 
ĔŅĶŏĶňĵĬĶŌƟ 

ĽŅĴŅĶĩŒĝƟŏĪėĬŇėĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴ
ŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮ
ŏıŊŗŀĔŅĶĪŜŅĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴ 

ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ĪńĬĽĴńĵĪňŗŏľĴŅŃĽĴĨƞŀĚŅĬĺŇěńĵ
ŐĔƞĬńĔĻŉĔļŅ 

- ĽƞĚŏĽĶŇĴĪńĔļŃĔŅĶŒĝƟŏĪėĬŇė
ŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĕńŘĬ
ĽŌĚŒĬĔŅĶĪŜŅĺŇěńĵŐĸŃŏıŊŗŀŏıŇŗĴ
ėŋĦėƞŅŐĸŃėŋĦĳŅıĕŀĚ
ĚŅĬĺŇěńĵ 

- ĽƞĚŏĽĶŇĴŒľƟŏĔŇħőŀĔŅĽŒĬĔŅĶ
ŏıŇŗĴĪńĔļŃĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀĕńŘĬ
ĽŌĚĪňŗĴňŀĵŌƞŒĬĻŌĬĵƢĺŇěńĵĨƞŅĚŕȮ
ĳŅĵŒĬĮĶŃŏĪĻŐĸŃŒĬ
ĨƞŅĚĮĶŃŏĪĻȮőħĵįƞŅĬĪŋĬĺŇěńĵ
ĶƞĺĴŐĸŃėĺŅĴĶƞĺĴĴŊŀĨŅĴȮ
MOU ĨƞŅĚŕ 

ėĺŅĴĔƟŅĺľĬƟŅĕŀĚĔŅĶħŜŅŏĬŇĬ 
ĚŅĬĺŇěńĵőħĵŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮ
ŐĸŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬ
ĺŇĪĵŅĬŇıĬīƢ 

PLO 2 : ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸĪŅĚħƟŅĬĺŇĪĵŅĔŅĶĕńŘĬĽŌĚěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕŐĸŃĴňĪńĔļŃĕŀĚĔŅĶŏĶňĵĬĶŌƟŀĵƞŅĚ
ĨƞŀŏĬŊŗŀĚ 
Sub PLO 2A 
ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸěŅĔģŅĬĕƟŀĴŌĸ
ĽŅĔĸŐĸŃŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮœħƟħƟĺĵ
ĨĬŏŀĚ 

- ĴŀĭľĴŅĵŒľƟėƟĬėĺƟŅȮĶĺĭĶĺĴ
ĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬőėĶĚĚŅĬĮĶŃěŜŅĺŇĝŅ
ŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵŒĬĔŅĶ
ĬŜŅŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ 

- ěńħŒľƟĴňĔŅĶĽńĴĴĬŅŐĸĔŏĮĸňŗĵĬ
ėĺŅĴĶŌƟěŅĔĔŅĶħŜŅŏĬŇĬ
ĔŅĶĻŉĔļŅĚŅĬĺĶĶĦĔĶĶĴĪňŗ
ŏĔňŗĵĺĕƟŀĚĳŅĵŒĬĔĸŋƞĴĺŇěńĵĨƞŅĚŕȮ
ĳŅĵŒĬĳŅėĺŇĝŅ 

- ĮĶŃŏĴŇĬĔŅĶĭƟŅĬľĶŊŀĚŅĬĪňŗ
œħƟĶńĭĴŀĭľĴŅĵ 

- ĽŀĭĕƟŀŏĽĬŀőėĶĚĔŅĶŐĸŃ
ĽŀĭėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵȮ
őħĵĔŅĶĬŜŅŏĽĬŀ 

- ĽŀĭĮŅĔŏĮĸƞŅȮĽŀĭĕƟŀŏĕňĵĬȮ
ĨĶĺěĔŅĶĭƟŅĬ 

Sub PLO 2B 
ĽŅĴŅĶĩĮĶŃŏĴŇĬėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŐĸŃ
ėĺŅĴĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸĨŅĴľĸńĔ
ĺŇĝŅĔŅĶĽŅĔĸœħƟ 

- ĴŀĭľĴŅĵŒľƟėƟĬėĺƟŅȮĶĺĭĶĺĴ
ĺĶĶĦĔĶĶĴĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬőėĶĚĚŅĬĮĶŃěŜŅĺŇĝŅ
ŐĸŃĔŅĶħŜŅŏĬŇĬĚŅĬĺŇěńĵŒĬĔŅĶ

- ĽŀĭĕƟŀŏĽĬŀőėĶĚĔŅĶŐĸŃ
ĽŀĭėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵȮ
őħĵĔŅĶĬŜŅŏĽĬŀ 

- ĮĶŃŏĴŇĬěŅĔĔŅĶĬŜŅŏĽĬŀ
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&PLO/Sub PLO) 
ĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸ 
ĔŅĶŏĶňĵĬĶŌƟ 

ĬŜŅŏĽĬŀľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢ 
- ěńħŒľƟĴňĔŅĶĽńĴĴĬŅŐĸĔŏĮĸňŗĵĬ
ėĺŅĴĶŌƟěŅĔĔŅĶħŜŅŏĬŇĬ
ĔŅĶĻŉĔļŅĚŅĬĺĶĶĦĔĶĶĴĪňŗ
ŏĔňŗĵĺĕƟŀĚĳŅĵŒĬĔĸŋƞĴĺŇěńĵĨƞŅĚŕȮ
ĳŅĵŒĬĳŅėĺŇĝŅ 

ľńĺĕƟŀĺĶĶĦĔĶĶĴĪňŗħŜŅŏĬŇĬĔŅĶ
ĻŉĔļŅŒĬĔĸŋƞĴĺŇěńĵ 

PLO 3 : ĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ 
Sub PLO 3A 
ĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶŏĮƦĬ
ĳŅļŅŀńĚĔķļœħƟȮ&ĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬ'Ȯ
őħĵŏĜıŅŃŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 

- ěńħŒľƟĴňĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃ
ĔŅĶĽŊŗŀĽŅĶĔńĭĬńĔĻŉĔļŅŏĮƦĬ
ĳŅļŅŀńĚĔķļȮĪńŘĚĔŅĶıŌħȮĔŅĶ
ŀƞŅĬȮŐĸŃĔŅĶŏĕňĵĬ 

- ěńħŒľƟĴňĔŅĶĬŜŅŏĽĬŀ
ėĺŅĴĔƟŅĺľĬƟŅőėĶĚĚŅĬĺŇěńĵ
ŏĮƦĬĳŅļŅŀńĚĔķļ 

- ěńħŒľƟĴňĔŅĶĨĶĺěĪŅĬĔŅĶŒĝƟ
ĳŅļŅĕŀĚĬńĔĻŉĔļŅŒĬĔŅĶĪŜŅ
ĔŅĶĭƟŅĬȮőėĶĚĚŅĬĮĶŃěŜŅĺŇĝŅ
ŐĸŃĺŇĪĵŅĬŇıĬīƢ 

- ĮĶŃŏĴŇĬėĺŅĴĩŌĔĨƟŀĚĕŀĚĔŅĶ
ŒĝƟĳŅļŅŀńĚĔķļĕŀĚĬńĔĻŉĔļŅ
ŒĬĚŅĬĺŇěńĵȮĔŅĶĭƟŅĬŐĸŃ
őėĶĚĚŅĬĮĶŃěŜŅĺŇĝŅ 

- ĨĶĺěĽŀĭĮĶŃŏĴŇĬėĺŅĴ
ĩŌĔĨƟŀĚĕŀĚĔŅĶŒĝƟĳŅļŅŒĬĔŅĶ
ĬŜŅŏĽĬŀĚŅĬĺŇěńĵȮ 

Sub PLO 3B 
ĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňŐĸŃĪńĔļŃŒĬĔŅĶ
ĽŊŗŀĽŅĶŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴŒĬĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶŒĬ
ĶŃħńĭĬŅĬŅĝŅĨŇœħƟ 

- ěńħŒľƟĴňĔŅĶĬŜŅŏĽĬŀľńĺĕƟŀĺŇěńĵ
ŐĸŃėĺŅĴĔƟŅĺľĬƟŅĚŅĬĺŇěńĵőħĵ
ŒĝƟĳŅļŅŀńĚĔķļȮŏıŊŗŀŏıŇŗĴıŌĬ
ĪńĔļŃĔŅĶĽŊŗŀĽŅĶŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňŒĬĔŅĶĬŜŅŏĽĬŀ 

- ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅŏĕƟŅĶƞĺĴĔŅĶ
ĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŒĬĔŅĶ
ĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇ 

- ĮĶŃŏĴŇĬėĺŅĴĩŌĔĨƟŀĚ
ŏľĴŅŃĽĴĕŀĚĔŅĶŒĝƟŏŀĔĽŅĶ
ŐĸŃŏĪėĬŇėĕŀĚĔŅĶĬŜŅŏĽĬŀ
įĸĚŅĬĺŇěńĵĨƞŀĽŅīŅĶĦŃ 

Sub PLO 3C 
ĽŅĴŅĶĩĨňıŇĴıƢŏįĵŐįƞįĸĚŅĬĺŇĝŅĔŅĶ
ŐĸŃŀĚėƢėĺŅĴĶŌƟĪňŗĽńĚŏėĶŅŃľƢœħƟěŅĔ
ĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĶŃħńĭ

- ĽƞĚŏĽĶŇĴŒľƟĬńĔĻŉĔļŅĨňıŇĴıƢ
įĸĚŅĬĺŇěńĵŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňĴŅĨĶģŅĬ
ŏĮƦĬĪňŗĵŀĴĶńĭĨŅĴĮĶŃĔŅĻ

- ĮĶŃŏĴŇĬěŅĔĔŅĶœħƟĶńĭĨŀĭĶńĭ
ĔŅĶĨňıŇĴıƢįĸĚŅĬŒĬĺŅĶĽŅĶ
ĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗ
ŏĮƦĬĪňŗĵŀĴĶńĭĨŅĴĕƟŀĔŜŅľĬħ
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮ&PLO/Sub PLO) 
ĔĸĵŋĪīƢĔŅĶĽŀĬ 
ĪňŗŒĝƟıńĥĬŅĔŅĶŏĶňĵĬĶŌƟ 

ĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸ 
ĔŅĶŏĶňĵĬĶŌƟ 

ĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬģŅĬĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶ
ĽŅĔĸĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭĨŅĴĕƟŀĔŜŅľĬħ
ĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ 

ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ
ĔŜŅľĬħ 

ĕŀĚėĦŃĔĶĶĴĔŅĶĔŅĶ
ŀŋħĴĻŉĔļŅ 

PLOȮ2Ȯ: ĮĶŃıķĨŇĨĬħƟĺĵȮěĶĶĵŅĭĶĶĦȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃėĺŅĴŏĮƦĬĴŊŀŀŅĝňıŒĬĺŇĝŅĝňı 
Sub PLO 4A 
ĨĶŃľĬńĔŐĸŃŏėŅĶıŒĬĽŇĪīŇśŒĬĪĶńıĵƢĽŇĬ
ĪŅĚĮƤĠĠŅĕŀĚįŌƟŀŊŗĬ 

- ŒľƟėĺŅĴĶŌƟĩŉĚėĺŅĴĽŜŅėńĠĕŀĚ
ĽŇĪīŇśŒĬĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĪňŗĴň
ĨƞŀĔŅĶıńĥĬŅĪŅĚħƟŅĬ
ŏĻĶļģĔŇěŐĸŃĽńĚėĴ 

- ħŜŅŏĬŇĬĔŅĶĔĺħĕńĬĔŅĶŀƟŅĚŀŇĚ
ĚŅĬĺŇěńĵŐĸŃĪĶńıĵƢĽŇĬĪŅĚ
ĮƤĠĠŅĕŀĚįŌƟŀŊŗĬ 

- ĨĶĺěĽŀĭĔŅĶĸƞĺĚĸŃŏĴŇħĽŇĪīŇ
ĪŅĚĮƤĠĠŅĕŀĚįŌƟŀŊŗĬőħĵ
ĬńĔĻŉĔļŅŀĵƞŅĚĽĴŗŜŅŏĽĴŀ 

- ĮĶŃŏĴŇĬĨĶĺěĽŀĭėĺŅĴ
ĩŌĔĨƟŀĚĕŀĚĔŅĶŀƟŅĚŀŇĚ
ĚŅĬĺŇěńĵŐĸŃĽŇĪīŇĪŅĚĮƤĠĠŅ
ĕŀĚįŌƟŀŊŗĬȮőħĵŀŅěŅĶĵƢįŌƟĽŀĬ
ŐĸŃŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŀĵƞŅĚ
ĽĴŗŜŅŏĽĴŀȮ 

- įĸĔŅĶĨŀĭĶńĭĚŅĬĺŇěńĵŒĬ
ĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇĪňŗœħƟĴŅĨĶģŅĬŐĸŃ
œħƟĶńĭĔŅĶĵŀĴĶńĭĨŅĴĮĶŃĔŅĻ
ėĦŃĔĶĶĴĔŅĶĔŅĶŀŋħĴĻŉĔļŅ
ĔŜŅľĬħ 

Sub PLO 4B 
ĴňěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦŒĬĔŅĶĪŜŅ
ĺŇěńĵ 

- ěńħŒľƟĴňĔŅĶŀĭĶĴěĶŇĵīĶĶĴĕŀĚ
ĔŅĶĺŇěńĵőħĵŏĜıŅŃĔŅĶĪŜŅĺŇěńĵ
ŒĬėĬŐĸŃŒĬĽńĨĺƢ 

- ĮĶŃŏĴŇĬĔŅĶĮĢŇĭńĨŇĚŅĬĳŅĵŒĬ
ĔĶŀĭěĶŇĵīĶĶĴĕŀĚĬńĔĻŉĔļŅ
ŀĵƞŅĚĽĴŗŜŅŏĽĴŀőħĵŀŅěŅĶĵƢĪňŗ
ĮĶŉĔļŅĚŅĬĺŇěńĵȮ 

- ĮĶŃĔŅĻĬňĵĭńĨĶĶńĭĶŀĚ
ěĶŇĵīĶĶĴĔŅĶĺŇěńĵěŅĔŐľĸƞĚĪňŗ
œħƟĶńĭĔŅĶĵŀĴĶńĭőħĵŏĜıŅŃ
ĔŅĶĺŇěńĵŒĬėĬŐĸŃŒĬĽńĨĺƢ 
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3. ŐįĬĪňŗŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĽńĴıńĬīƢįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟěŅĔľĸńĔĽŌĨĶĽŌƞĶŅĵĺŇĝŅȮ&Curriculum Mapping) 
3.1 ĨŅĶŅĚŐĽħĚĔŅĶĔĶŃěŅĵėĺŅĴĶńĭįŇħĝŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌěŅĔľĸńĔĽŌĨĶĽŌĶŅĵĺŇĝŅȮ(Curriculum Mapping) ĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļ 

 ̧ėĺŅĴĶńĭįŇħĝŀĭľĸńĔȮ¡ȮėĺŅĴĶńĭįŇħĝŀĭĶŀĚ 
 

 
ľĴŅĵŏľĨŋ  ĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵ ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮĔŜŅľĬħŒľƟĬńĔĻŉĔļŅĨƟŀĚŏĶňĵĬĺŇĝŅĳŅļŅŀńĚĔķļȮ 
  ĞŉŗĚŏĮƦĬĺŇĝŅĭńĚėńĭıŊŘĬģŅĬȮěŉĚĪŜŅŒľƟįĸĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅĳŅļŅŀńĚĔķļıŊŘĬģŅĬȮěŃĨƟŀĚœħƟįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟŏľĴŊŀĬĔńĬĪŋĔľĸńĔĽŌĨĶ 
 
 
 
 
 
 

ĶŅĵĺŇĝŅ 

1. ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 2. ėĺŅĴĶŌƟ 3. ĪńĔļŃĪŅĚĮƤĠĠŅ 4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚ
ĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 5 / 0 1 

LNG 601 : ĺŇĝŅĳŅļŅŀńĚĔķļıŊŘĬģŅĬĽŜŅľĶńĭ
ľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ 
(Foundation English for International 
Programs)     ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 (2-2-9) 

¡  ̧    ̧  ̧ ¡ ¡ ¡   ̧   ̧  ̧  ¡    ̧ ¡ 
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įĸĔŅĶŏĶňĵĬĶŌƟŒĬĨŅĶŅĚĴňėĺŅĴľĴŅĵȮħńĚĬňŘ   
/,ȮėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
&/'Ȯ ĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮĞŊŗŀĽńĨĵƢĽŋěĶŇĨȮĴňěŇĨŀŅĽŅȮœĴƞ
ĸŃŏĸĵĨƞŀĮƤĠľŅĕŀĚŀĚėƢĔĶľĶŊŀĽńĚėĴ 

&0'Ȯ ĴňĺŇĬńĵȮĨĶĚĨƞŀŏĺĸŅȮŏėŅĶıĔġĶŃŏĭňĵĭȮĴŅĶĵŅĪȮ
ŐĸŃĕƟŀĭńĚėńĭĕŀĚŀĚėƢĔĶŐĸŃĽńĚėĴ 

&1'Ȯ ĨĶŃľĬńĔŒĬėŋĦėƞŅĕŀĚĶŃĭĭėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮ
ŏĕƟŅŒěŐĸŃĞŅĭĞŉŘĚŒĬĺńĥĬīĶĶĴœĪĵŐĸŃĺńĥĬīĶĶĴ
ĽŅĔĸȮ  

&2'Ȯ ĴňěĶĶĵŅĭĶĶĦĪŅĚĺŇĝŅĝňıȮĨĶŃľĬńĔĩŉĚľĬƟŅĪňŗėĺŅĴ
ĶńĭįŇħĝŀĭĪňŗĴňĨƞŀĨĬŏŀĚŐĸŃĽńĚėĴ  

 

2. ėĺŅĴĶŌƟ 
&/'Ȯ ĴňėĺŅĴĶŌƟŐĸŃėĺŅĴŏĕƟŅŒěħƟŅĬľĸńĔĔŅĶŒĝƟĳŅļŅŐĸŃ
ĔŅĶĽŊŗŀĽŅĶȮ 

&0'Ȯ ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅĔńĭ
ėĺŅĴĶŌƟŒĬĻŅĽĨĶƢŀŊŗĬŕȮĪňŗŏĔňŗĵĺĕƟŀĚ 

&1'Ȯ ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟŐĸŃĪńĔļŃŒĬħƟŅĬĳŅļŅŀńĚĔķļ
ĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟœĕĮƤĠľŅŒĬĔŅĶŏĶňĵĬŐĸŃ
ĔŅĶĪŜŅĚŅĬěĶŇĚœħƟ 

&2'Ȯ ĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟħƟŅĬĳŅļŅĴŅŒĝƟŒĬĔŅĶıńĥĬŅ
ŐĸŃĨƞŀĵŀħĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮ
ĽŅĴŅĶĩĽŊĭėƟĬĕƟŀĴŌĸŐĸŃŐĽĺĚľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟ
ħƟĺĵĨĬŏŀĚŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟĨĸŀħĝňĺŇĨ 

 
 
 
 
 
 
 
 
 
 
 
 

3. ĪńĔļŃĪŅĚĮƤĠĠŅ 
&/'Ȯ ĴňėĺŅĴėŇħŀĵƞŅĚĴňĺŇěŅĶĦĠŅĦĪňŗħňȮĽŅĴŅĶĩ
ĺŇŏėĶŅŃľƢȮŀĳŇĮĶŅĵŐĸŃĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟħƟŅĬ
ĳŅļŅȮŐĸŃĔŅĶĽŊŗŀĽŅĶȮŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃĔŅĶĪŜŅĚŅĬ
ŀĵƞŅĚŏľĴŅŃĽĴȮ 

&0'Ȯ ĽŅĴŅĶĩĶĺĭĶĺĴȮĻŉĔļŅȮĺŇŏėĶŅŃľƢȮŐĸŃĽĶŋĮ
ĮĶŃŏħŖĬĮƤĠľŅœħƟȮ 

&1'Ȯ ĽŅĴŅĶĩėŇħȮĺŇŏėĶŅŃľƢȮŒĝƟĨĶĶĔŃŒĬĔŅĶĽŊŗŀĽŅĶŐĸŃ
ĬŜŅŏĽĬŀĕƟŀĴŌĸŀĵƞŅĚĴňĸŜŅħńĭĕńŘĬĨŀĬȮŐĸŃĽŅĴŅĶĩ
ŐĔƟœĕĮƤĠľŅœħƟŀĵƞŅĚĴňĶŃĭĭȮĽŅĴŅĶĩŒĝƟĕƟŀĴŌĸ
ĮĶŃĔŀĭĔŅĶĨńħĽŇĬŒěŒĬĔŅĶĪŜŅĚŅĬœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

&4'Ȯ ĴňěŇĬĨĬŅĔŅĶŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔŅĶĮĶńĭŒĝƟŀĚėƢ
ėĺŅĴĶŌƟĪňŗŏĔňŗĵĺĕƟŀĚŀĵƞŅĚŏľĴŅŃĽĴȮĶŌƟŏĪƞŅĪńĬĨƞŀĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪŅĚŀĚėƢėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňŒľĴƞ 
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4. ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸŐĸŃėĺŅĴĶńĭįŇħĝŀĭ 
&/'Ȯ ĽŅĴŅĶĩĽŊŗŀĽŅĶĔńĭĔĸŋƞĴėĬĪňŗľĸŅĔľĸŅĵȮŐĸŃȮ
ĪŜŅĚŅĬĶƞĺĴĔńĬœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮ 

&0'Ȯ ĶŌƟěńĔĭĪĭŅĪȮľĬƟŅĪňŗȮŐĸŃĴňėĺŅĴĶńĭįŇħĝŀĭŒĬĔŅĶ
ĪŜŅĚŅĬĨŅĴĪňŗĴŀĭľĴŅĵĪńŘĚĚŅĬĭŋėėĸŐĸŃĚŅĬĔĸŋƞĴȮ 

&1'Ȯ ĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬĪńŘĚŒĬģŅĬŃ
įŌƟĬŜŅŐĸŃįŌƟĨŅĴœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĽŅĴŅĶĩȮ
ĺŅĚĨńĺœħƟŀĵƞŅĚŏľĴŅŃĽĴĔńĭėĺŅĴĶńĭįŇħĝŀĭ  

Ȯ&2'Ȯ ĽŅĴŅĶĩĺŅĚŐįĬŐĸŃĶńĭįŇħĝŀĭŒĬĔŅĶıńĥĬŅĔŅĶ
ŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚȮ 

Ȯ&3'Ȯ ĴňěŇĨĽŜŅĬŉĔėĺŅĴĶńĭįŇħĝŀĭħƟŅĬĺŇĝŅĝňıĕŀĚĨĬŏŀĚ  

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟ
ŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻ 
&/'Ȯ ĴňĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢĕƟŀĴŌĸĽŅĶĽĬŏĪĻĪŅĚ
ėĦŇĨĻŅĽĨĶƢȮľĶŊŀĔŅĶŐĽħĚĽĩŇĨŇĮĶŃĵŋĔĨƢĨƞŀĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 

&0'Ȯ ĴňĪńĔļŃŒĬĔŅĶĽŊŗŀĽŅĶĕƟŀĴŌĸĪńŘĚĪŅĚĔŅĶıŌħȮĔŅĶ
ŏĕňĵĬȮŐĸŃĔŅĶĽŊŗŀėĺŅĴľĴŅĵœħƟŀĵƞŅĚħňȮĨĶĚ
ĮĶŃŏħŖĬȮŐĸŃŏľĴŅŃĽĴĔńĭĭĶŇĭĪ   

&1'Ȯ ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňĽŅĶĽĬŏĪĻŐĸŃĔŅĶ
ĽŊŗŀĽŅĶĪňŗĪńĬĽĴńĵœħƟŀĵƞŅĚŏľĴŅŃĽĴŐĸŃĴň
ĮĶŃĽŇĪīŇĳŅı 
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3.2 ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭľĸńĔĽŌĨĶĔńĭįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĶŃħńĭĶŅĵĺŇĝŅȮ&PLO Curriculum Mapping)  
 

ĶľńĽŐĸŃĶŅĵĺŇĝŅ 
PLO1 PLO2 PLO3 PLO4 

1A 1B 1C 1D 2A 2B 3A 3B 3C 4A 4B 

ĽŜŅľĶńĭįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪ            
ĮƖĪňŗȮ/ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/            
MTH 666 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶ 

(Advanced Mathematics for Engineers) 
x x x         

MEE 670 ĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ&Research Methodology'    x x x x x  x x 
MEE 6XX ĺŇĝŅŏĸŊŀĔȮ/Ȯ&Free Elective I)            
MEE 6XX ĺŇĝŅŏĸŊŀĔȮ0 &Free Elective II)            
             
ĮƖĪňŗȮ/ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0            
MEE 662 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x  x x 
             
ĮƖĪňŗȮ0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/            
MEE 662 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x  x x 
             
ĮƖĪňŗȮ0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0            
MEE 662 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x  x x 
             
ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/            
MEE 662 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x x x x 
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ĶľńĽŐĸŃĶŅĵĺŇĝŅ 
PLO1 PLO2 PLO3 PLO4 

1A 1B 1C 1D 2A 2B 3A 3B 3C 4A 4B 

ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0            
MEE 662 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x x x x 
             
ĽŜŅľĶńĭįŌƟŏĕƟŅĻŉĔļŅĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶň            
ĮƖĪňŗȮ/ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/            
MTH 666 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶ 

(Advanced Mathematics for Engineers) 
x x x         

MEE 670 ĶŃŏĭňĵĭĺŇīňĺŇěńĵȮ&Research Methodology'    x x x x x  x x 
MEE 5XX ĺŇĝŅŏĸŊŀĔȮ/Ȯ&Free Elective I)            
MEE 5XX ĺŇĝŅŏĸŊŀĔȮ0 &Free Elective II)            
             
ĮƖĪňŗȮ/ ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0            
MEEȮ5XX/ 
MEEȮ4XX 

ĺŇĝŅŏĸŊŀĔȮ1Ȯ&Free Elective III) 
           

MEE 5XX/ 
MEEȮ6XX 

ĺŇĝŅŏĸŊŀĔȮ2Ȯ&Free Elective IV) 
           

MEE 6XX ĺŇĝŅŏĸŊŀĔȮ3 &Free Elective V)            
MEE 6XX ĺŇĝŅŏĸŊŀĔȮ4 &Free Elective VI)            
             
ĮƖĪňŗȮ0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/            
MEE 661 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x  x x 
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ĶľńĽŐĸŃĶŅĵĺŇĝŅ 
PLO1 PLO2 PLO3 PLO4 

1A 1B 1C 1D 2A 2B 3A 3B 3C 4A 4B 

ĮƖĪňŗȮ0 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0            
MEE 661 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x  x x 
             
ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/            
MEE 661 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x  x x 
             
ĮƖĪňŗȮ3 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0            
MEE 661 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x  x x 
             
ĮƖĪňŗȮ4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ/            
MEE 661 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x x x x 
             
ĮƖĪňŗȮ4 ĳŅėĔŅĶĻŉĔļŅĪňŗȮ0            
MEE 661 ĺŇĪĵŅĬŇıĬīƢȮ&Dissertation) x x x x x x x x x x x 
             
ĶŅĵĺŇĝŅŏĸŊŀĔŐĭƞĚĨŅĴĽŅĕŅĺŇĝŅ            
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸȮ&Mechanical Design Engineering)            
MEEȮ510 ĔĸĻŅĽĨĶƢėĺŅĴĨƞŀŏĬŊŗŀĚŏĭŊŘŀĚĨƟĬȮ 

(Introduction to Continuum Mechanics)   
x x  x        

MEE 511 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢȮ&Finite Element Method) x x x         
MEE 512 ĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋĮĶŃĔŀĭ 

(Mechanics of Composite Materials) 
x x x         
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ĶľńĽŐĸŃĶŅĵĺŇĝŅ 
PLO1 PLO2 PLO3 PLO4 

1A 1B 1C 1D 2A 2B 3A 3B 3C 4A 4B 

MEE 513 őėĶĚĽĶƟŅĚŐĭĭŐĞĬĺŇĝȮ&Sandwich Structures) x x x         
MEE 514 ĺńĽħŋĜĸŅħȮ&Smart Materials)   x x x x        
MEE 515 ĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸĨƟĬĔŜŅĸńĚ (Prime Mover Design) x x x x        
MEE 516 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 

(Behavior of Materials and Applications) 
x x x         

MEE 517 œĨĶĭŀőĸĵňȮ&Tribology)    x x x         
MEE 518 ĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚĕńŘĬĽŌĚȮ(Advanced Mechanics of Solids)   x x x         
MEE 519 ĺńĽħŋĻŅĽĨĶƢĕŀĚŏľĸŖĔĔĸƟŅȮ&Material Science of Steel)    x x x x        
MEE 611 ıĸŅĽĨŇĔĞŇĨňŘȮ&Plasticity) x x x         
MEE 612 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮ&Fracture Mechanics) x x x         
MEE 613 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚ  

(Advanced Finite Element Method) 
x x x         

MEE 614 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶĨńħĽŇĬŒě 
(Risk and Decision Analysis ) 

x x x         

MEE 615 ĔŅĶěŜŅĸŀĚŐĭĭėĺŅĴŏĽňŗĵĚȮıĸĺńĨȮŐĸŃĔŅĶĨńħĽŇĬŒě 
(Modeling Risk Dynamics and Decisions) 

x x x x        

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŋĦľĳŅıŐĸŃıĸńĚĚŅĬ 
&Thermal and Energy Engineering) 

           

MEE 521 ĔŅĶėŜŅĬĺĦĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮ 
(Computational Heat Transfer) 

x x x         

MEE 522 ĔŅĶĩƞŅĵŏĪĴĺĸȮ&Mass Transfer) x x x         
MEE 523 ĔŅĶŀŀĔŐĭĭĶŃĭĭŀŋĦľĳŅıȮ(Thermal System Design) x x x x        
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ĶľńĽŐĸŃĶŅĵĺŇĝŅ 
PLO1 PLO2 PLO3 PLO4 

1A 1B 1C 1D 2A 2B 3A 3B 3C 4A 4B 

MEE 524ȮȮ ĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢ (Nuclear Reactor Physics) x x x x        
MEE 525 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢ 

(Thermal Analysis of Nuclear Reactors) 
x x x x        

MEE 621 ĔŅĶĬŜŅėĺŅĴĶƟŀĬȮ&Conduction Heat Transfer) x x x         
MEE 622 ĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬȮ(Radiation Heat Transfer) x x x         
MEE 623 ĔŅĶıŅėĺŅĴĶƟŀĬȮ&Convection Heat Transfer) x x x         
MEE 624 ĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻĕńŘĬĽŌ 

(Advanced Refrigeration and Air Conditioning) 
x x x         

MEE 625 ĔŅĶŏįŅœľĴƟĕńŘĬĽŌĚȮ&Advanced Combustion) x x x         
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ 
&Robotics and Automation System Engineering) 

           

MEE 531 ĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢħƟŅĬĝňĺĳŅıȮ&Bio-robotics Engineering)   x x x         
MEE 532 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏİƚŅħŌĔŅĶĽńŗĬĽŃŏĪŊŀĬĕŀĚŏėĶŊŗŀĚěńĔĶĔĸ 

(Machinery Vibration Analysis and Monitoring)   
x x x         

MEE 533 ĨńĺĕńĭŐĸŃŏĞĬŏĞŀĶƢĕŀĚľŋƞĬĵĬĨƢ 
(Robot Actuators and Sensors) 

x x x x        

MEE 534 ŏĪėĬŇėĔŅĶĔŜŅľĬħĪŇĻĕŀĚĔŅĶŏėĸŊŗŀĬĪňŗĪňŗŏľĴŅŃĽĴ 
(Trajectory Optimization Techniques) 

x x x x        

MEE 535 ĝňĺĔĸĻŅĽĨĶƢ (Biomechanics)  x x x x        
MEE 631 ĔŅĶėĺĭėŋĴŀńĨőĬĴńĨŇĕńŘĬĽŌĚȮ&Advanced Automatic Control) x x x         
MEE 632 ıĸĻŅĽĨĶƢĕńŘĬĽŌĚȮ&Advanced Dynamics) x x x         
MEE 633 ĔŅĶėĺĭėŋĴŐĭĭœĴƞŏĝŇĚŏĽƟĬĮĶŃĵŋĔĨƢ (Applied Nonlinear Control) x x x         
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ĶľńĽŐĸŃĶŅĵĺŇĝŅ 
PLO1 PLO2 PLO3 PLO4 

1A 1B 1C 1D 2A 2B 3A 3B 3C 4A 4B 

ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢȮ&Automotive Engineering)            
MEE 541 ĵŅĬĵĬĨƢœŁĭĶŇħŐĸŃœĲĲƚŅ &Hybrid and Electric Vehicle) x x x         
MEEȮ542 ĶŃĭĭĕńĭŏėĸŊŗŀĬĵŅĬĵĬĨƢ (Vehicle Propulsion) x x x x        
ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĕŀĚœľĸŐĸŃŀŅĔŅĻĵŅĬ 

&Fluid and Aeronautics Engineering)  
           

MEE 551 ĪķļġňĔŅĶœľĸŐĭĭĴňėĺŅĴľĬŊħȮ&Viscous Flow Theory) x x x x        
MEE 552 ıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦ 

(Computational Fluid Dynamics) 
x x x x        

MEE 553 ıĸĻŅĽĨĶƢŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇĬ 
(Flight Dynamics and Control) 

x x x         

MEE 554 ĔĸĻŅĽĨĶƢĔŅĶĭŇĬȮ&Mechanics of Flight) x x x         
MEE 555 ĔŅĶŀŀĔŐĭĭŀŅĔŅĻĵŅĬȮ&Aircraft Design) x x x         
MEE 556 ŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘȮ&Aeroelasticity) x x x         
MEE 557 ıĸĻŅĽĨĶƢĕŀĚœľĸĶŃħńĭĔĸŅĚ (Intermediate Fluid Dynamics) x x x         
MEE 651 ĔŅĶœľĸĽŀĚĽĩŅĬŃĕŀĚĔƠŅĞ-ĕŀĚŏľĸĺ 

(Gas-liquid Two-phase Flow) 
x x x         

MEE 652 ıĸĻŅĽĨĶĕŀĚœľĸŏĝŇĚėŜŅĬĺĦĕńŘĬĽŌĚ 
(Advanced Computational Fluid Dynamics) 

x x x x        

MEE 653 ŏĪŀĶƢĭŇĺŏĸĬĞƢȮ&Turbulence) x x x         
MEE 654 ĔĸĻŅĽĨĶƢĕŀĚœľĸĕńŘĬĽŌĚȮ&Advanced Fluid Mechanics) x x x         
ľńĺĕƟŀıŇŏĻļȮ&Special Topics)            
MEE 673 ľńĺĕƟŀıŇŏĻļȮ1 (Special Topics I) x x x         
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ĶľńĽŐĸŃĶŅĵĺŇĝŅ 
PLO1 PLO2 PLO3 PLO4 

1A 1B 1C 1D 2A 2B 3A 3B 3C 4A 4B 

MEE 674 ľńĺĕƟŀıŇŏĻļȮ2 (Special Topics II) x x x         
MEE 675 ľńĺĕƟŀıŇŏĻļȮ3 (Special Topics III) x x x         
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3.3 ĨŅĶŅĚŐĽħĚėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ&PLO) ĔńĭȮKMUTT Student QF ŐĸŃįĸĔŅĶŏĶňĵĬĶŌƟȮ5 ħƟŅĬĕŀĚȮTQF 
 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮTQF ľĶŊŀȮĴėŀ,Ȯ1 
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ěĶŇĵīĶĶĴ  

2. ėĺŅĴĶŌƟ  3. ĪńĔļŃ 
ĪŅĚ
ĮƤĠĠŅ 

4. ĪńĔļŃėĺŅĴȮ
ĽńĴıńĬīƢĶŃľĺƞŅĚ
ĭŋėėĸŐĸŃėĺŅĴ
ĶńĭįŇħĝŀĭ 

5. ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 

R
e

sp
o

n
si

b
ili

ty
 

A
d

a
p

ta
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ty 

H
u

m
a

n
iz

a
tio

n
 

/ 0 1 2 3 / 0 1 2 3 / 0 1 / 0 1 2 3 / 0 3 4 

PLO 1 ĽŅĴŅĶĩŒĝƟėĺŅĴĶŌƟĪ ŅĚħƟŅĬ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸĕńŘĬĽŌĚŐĸŃĪńĔļŃŒĬĔŅĶ
ėŜŅĬĺĦőħĵŀŅĻńĵĔĶŃĭĺĬĔŅĶĪŅĚ
ėĦŇĨĻŅĽĨĶƢĪňŗĴňėĺŅĴĞńĭĞƟŀĬŒĬĔŅĶ
ŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮ
ĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 

/ -  / / - / / / /     / / / / / / / / / / / /  / / /   

SubȮPLO 
1A 

ĽŅĴŅĶĩĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚ
ĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŐĸŃŏĽĬŀŐĬĺĪŅĚĔŅĶ
ŐĔƟĮƤĠľŅĕŀĚĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶ
ĺŇĻĺĔĶĶĴ 

/ -  / / - / / / /     / / / / / / /  / / / /  / / /   

Sub PLO 
1B 

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟěŅĔĚŅĬĺŇěńĵ
ĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĕńŘĬĽŌĚȮŏıŊŗŀ
ŒĝƟŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅ
ĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋ
ĺŇĪĵŅĔŅĶĺŇĻĺĔĶĶĴȮ 

/ -  / / - / / / /     / / / / / / /  / / / /  / / /   
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įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮTQF ľĶŊŀȮĴėŀ,Ȯ1 
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/ 0 1 2 3 / 0 1 2 3 / 0 1 / 0 1 2 3 / 0 3 4 

Sub PLO 
1C 

ĽŅĴŅĶĩĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĨƞŅĚŕȮ
ŐĸŃĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟȮŏıŊŗŀŒĝƟŒĬĔŅĶ
ŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮ
ĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃıľŋĺŇĪĵŅĔŅĶ
ĺŇĻĺĔĶĶĴ 

/ -  / / - / / / /     / / / / / / / / / / / /  / / /   

Sub PLO 
1D 

ĽŅĴŅĶĩŒĝƟŏĪėĬŇėĕńŘĬĽŌĚĪŅĚĺŇĻĺĔĶĶĴŐĸŃ
ŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮŏıŊŗŀĔŅĶ
ĪŜŅĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴ 

/ -  / / - / / / /       /  /  /   / / /  / / /   

PLO 2 ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸěŅĔģŅĬĕƟŀĴŌĸĽŅĔĸ
ŐĸŃŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮœħƟħƟĺĵĨĬŏŀĚ 

/ -  / / - / /         / / / / /  /      / /   

Sub PLO 
2A 

ĽŅĴŅĶĩėƟĬėĺƟŅĕƟŀĴŌĸěŅĔģŅĬĕƟŀĴŌĸĽŅĔĸ
ŐĸŃŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮœħƟħƟĺĵĨĬŏŀĚ 

/ -  / / - / /         / / / / /  /      / /   

Sub PLO 
2B 

ĽŅĴŅĶĩĮĶŃŏĴŇĬėĺŅĴĬƞŅŏĝŊŗŀĩŊŀŐĸŃėĺŅĴ
ĩŌĔĨƟŀĚĕŀĚĕƟŀĴŌĸĨŅĴľĸńĔĺŇĝŅĔŅĶĽŅĔĸœħƟ 

/ -  / / - / /         / / / / /  /      / /   

PLO 3 ĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶŐĸŃĬŜŅŏĽĬŀ
įĸĚŅĬĪŅĚĺŇĝŅĔŅĶŒĬĶŃħńĭĬŅĬŅĝŅĨŇȮ 

 / / / / /  / / /  /   / / / / / / / /  / / / / / / / / / 

Sub PLO 
3A 

ĽŅĴŅĶĩĽŊŗŀĽŅĶĪŅĚĺŇĝŅĔŅĶŏĮƦĬ
ĳŅļŅŀńĚĔķļœħƟȮ&ĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬ' 

 / / / / /  / / /  /   /         /   / /   /  



53 
 

 

įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ 

KMUTT Student QF įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟȮTQF ľĶŊŀȮĴėŀ,Ȯ1 
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/ 0 1 2 3 / 0 1 2 3 / 0 1 / 0 1 2 3 / 0 3 4 

őħĵŏĜıŅŃŒĬĔŅĶĪŜŅĚŅĬĶƞĺĴĔńĭįŌƟŀŊŗĬ 
Sub PLO 
3B 

ĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňŐĸŃĪńĔļŃŒĬ
ĔŅĶĽŊŗŀĽŅĶŏıŊŗŀĬŜŅŏĽĬŀįĸĚŅĬĺŇěńĵŐĸŃ
ĬĺńĨĔĶĶĴŒĬĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶŒĬ
ĶŃħńĭĬŅĬŅĝŅĨŇœħƟ 

 / / / / /  / / /  /   /  / / / / / /  / /  / / / / /  

Sub PLO 
3C 

ĽŅĴŅĶĩĨňıŇĴıƢŏįĵŐįƞįĸĚŅĬĺŇĝŅĔŅĶŐĸŃ
ŀĚėƢėĺŅĴĶŌƟĪňŗĽńĚŏėĶŅŃľƢœħƟěŅĔĚŅĬĺŇěńĵŒĬ
ĺŅĶĽŅĶĪŅĚĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗŀĵŌƞŒĬ
ģŅĬĕƟŀĴŌĸĪŅĚĺŇĝŅĔŅĶĽŅĔĸĪňŗœħƟĶńĭĔŅĶ
ĵŀĴĶńĭĨŅĴĕƟŀĔŜŅľĬħĕŀĚĴľŅĺŇĪĵŅĸńĵ 

 / / / / /  / / /  /   / / / / / / / /  /  / / / / / / / 

PLO 4 ĮĶŃıķĨŇĨĬĴňěĶĶĵŅĭĶĶĦŒĬĺŇĝŅĝňı / / /  /   / / / / / / / /                  
Sub PLO 
4A 

ĨĶŃľĬńĔŐĸŃŏėŅĶıĽŇĪīŇśŒĬĪĶńıĵƢĽŇĬĪŅĚ
ĮƤĠĠŅĕŀĚįŌƟŀŊŗĬ 

/ / /  /   / / / / / / / /                  

Sub PLO 
4B 

ĴňěĶŇĵīĶĶĴŐĸŃěĶĶĵŅĭĶĶĦŒĬĔŅĶĪŜŅĺŇěńĵ / / /  /   / / / / / / / /                  
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ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
1.1 ĽŅĴŅĶĩěńħĔŅĶĮƤĠľŅėŋĦīĶĶĴěĶŇĵīĶĶĴĪňŗĞńĭĞƟŀĬŒĬĭĶŇĭĪĪŅĚ
ĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıœħƟȮŐĴƟĺƞŅěŃœĴƞĴňĕƟŀĴŌĸŏıňĵĚıŀĔŖĽŅĴŅĶĩŒĝƟ
ħŋĸĵıŇĬŇěŀĵƞŅĚįŌƟĶŌƟȮħƟĺĵėĺŅĴĵŋĨŇīĶĶĴȮľĸńĔģŅĬȮľĸńĔĔŅĶĪňŗĴň
ŏľĨŋįĸŐĸŃėƞŅĬŇĵĴŀńĬħňĚŅĴ 

1.2 ĽŅĴŅĶĩŐĽħĚŀŀĔľĶŊŀĽŊŗŀĽŅĶĕƟŀĽĶŋĮĕŀĚĮƤĠľŅħƟŅĬėŋĦīĶĶĴ
ěĶŇĵīĶĶĴőħĵėŜŅĬŉĚĩŉĚėĺŅĴĶŌƟĽŉĔĕŀĚįŌƟŀŊŗĬĪňŗěŃœħƟĶńĭįĸĔĶŃĪĭ 

1.3 ėŇħĶŇŏĶŇŗĴŒĬĔŅĶĝňŘŒľƟŏľŖĬĕƟŀĭĔıĶƞŀĚĕŀĚěĶĶĵŅĭĶĶĦĪňŗŒĝƟŀĵŌƞŒĬ
ĮƤěěŋĭńĬŏıŊŗŀĪĭĪĺĬŐĸŃŐĔƟœĕ 

1.4 ĽĬńĭĽĬŋĬŀĵƞŅĚěĶŇĚěńĚŒľƟįŌƟŀŊŗĬŒĝƟħŋĸĵıŇĬŇěĪŅĚħƟŅĬėŋĦīĶĶĴ
ěĶŇĵīĶĶĴŒĬĔŅĶěńħĔŅĶĔńĭėĺŅĴĕńħŐĵƟĚŐĸŃĮƤĠľŅĪňŗĴň
įĸĔĶŃĪĭĨƞŀĨĬŏŀĚŐĸŃįŌƟŀŊŗĬ 

1.5 ĽŅĴŅĶĩŐĽħĚŀŀĔĞŉŗĚĳŅĺŃįŌƟĬŜŅŒĬĔŅĶĽƞĚŏĽĶŇĴŒľƟĴňĔŅĶĮĶŃıķĨŇ
ĮġŇĭńĨŇĨŅĴľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚĔŅĶ
ĪŜŅĚŅĬŐĸŃŒĬĝŋĴĝĬĪňŗĔĺƟŅĚĕĺŅĚĕŉŘĬ 

 
ėĺŅĴĶŌƟ 
2.1 ĽŅĴŅĶĩıńĥĬŅĬĺńĨĔĶĶĴľĶŊŀĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞ 
2.2 ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĩƞŀĚŐĪƟŐĸŃĸŉĔĞŉŘĚŒĬŀĚėƢėĺŅĴĶŌƟĪňŗŏĮƦĬŐĔƞĬŒĬ
ĽŅĕŅĺŇĝŅĔŅĶľĶŊŀĺŇĝŅĝňıȮĶĺĴĪńŘĚĕƟŀĴŌĸŏĜıŅŃĪŅĚĪķļġňȮ
ľĸńĔĔŅĶŐĸŃŐĬĺėŇħĪňŗŏĮƦĬĶŅĔģŅĬ 

2.3 ĨŇħĨŅĴŐĸŃŏįĵŐıĶƞėĺŅĴĶŌƟĪňŗŏĮƦĬĮƤěěŋĭńĬŒĬĽŅĕŅĺŇĝŅĶĺĴĩŉĚ
ĮĶŃŏħŖĬĮƤĠľŅĽŜŅėńĠĪňŗěŃŏĔŇħĕŉŘĬ 

2.4 ĽŅĴŅĶĩŒĝƟŏĪėĬŇėĔŅĶĺŇěńĵŐĸŃıńĥĬŅĕƟŀĽĶŋĮĞŉŗĚŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĽŅĕŅĺŇĝŅœħƟŀĵƞŅĚĝŅĠĜĸŅħ 

2.5 ĴňėĺŅĴŏĕƟŅŒěŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĔĺƟŅĚĕĺŅĚŏĔňŗĵĺĔńĭŐĬĺĮĢŇĭńĨŇĪňŗ
ŏĮĸňŗĵĬŐĮĸĚŒĬĺŇĝŅĝňıȮĪńŘĚŒĬĶŃħńĭĝŅĨŇŐĸŃĬŅĬŅĝŅĨŇȮĔŅĶ
ıńĥĬŅĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚĞŉŗĚŀŅěĴňįĸĔĶŃĪĭĨƞŀĽŅĕŅĺŇĝŅĪňŗ
ĻŉĔļŅėƟĬėĺƟŅ 

 
ĪńĔļŃĪŅĚĮƤĠĠŅ 
3.1 ĽŅĴŅĶĩŒĝƟėĺŅĴŏĕƟŅŒěŀńĬĩƞŀĚŐĪƟŒĬĪķļġňŐĸŃŏĪėĬŇėĔŅĶ
ŐĽĺĚľŅėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢĮĶŃŏħŖĬŐĸŃĮƤĠľŅĽŜŅėńĠœħƟ
ŀĵƞŅĚĽĶƟŅĚĽĶĶėƢȮŐĸŃıńĥĬŅŐĬĺĪŅĚĔŅĶŐĔƟœĕĮƤĠľŅħƟĺĵ
ĺŇīňĔŅĶŒľĴƞŕ 

3.2 ĽŅĴŅĶĩĽńĚŏėĶŅŃľƢįĸĚŅĬĔŅĶĺŇěńĵŐĸŃĪķļġňŏıŊŗŀıńĥĬŅėĺŅĴĶŌƟ
ėĺŅĴŏĕƟŅŒěŒľĴƞĪňŗĽĶƟŅĚĽĶĶėƢȮőħĵĭŌĶĦŅĔŅĶŐĬĺėŇħĨƞŅĚŕĪńŘĚ
ěŅĔĳŅĵŒĬŐĸŃĳŅĵĬŀĔĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŒĬĕńŘĬĽŌĚ 
 

3.3 ĽŅĴŅĶĩŀŀĔŐĭĭŐĸŃħŜŅŏĬŇĬĔŅĶőėĶĚĔŅĶĺŇěńĵĪňŗĽŜŅėńĠŒĬŏĶŊŗŀĚĪňŗ
ĞńĭĞƟŀĬĪňŗŏĔňŗĵĺĔńĭĔŅĶıńĥĬŅŀĚėƢėĺŅĴĶŌƟŒľĴƞľĶŊŀĮĶńĭĮĶŋĚŐĬĺ
ĮĢŇĭńĨŇŒĬĺŇĝŅĝňıŀĵƞŅĚĴňĬńĵĽŜŅėńĠ 

ĪńĔļŃėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĭŋėėĸȮŐĸŃĶńĭįŇħĝŀĭ 
4.1 ĴňėĺŅĴĽŅĴŅĶĩĽŌĚŒĬĔŅĶŐĽħĚėĺŅĴŏľŖĬĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňı 

4.2 ĽŅĴŅĶĩĺŅĚŐįĬĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĪňŗĞńĭĞƟŀĬĽŌĚĴŅĔħƟĺĵ
ĨĬŏŀĚ 

4.3 ĽŅĴŅĶĩĺŅĚŐįĬŒĬĔŅĶĮĶńĭĮĶŋĚĨĬŏŀĚŐĸŃŀĚėƢĔĶœħƟŀĵƞŅĚĴň
ĮĶŃĽŇĪīŇĳŅı 

4.4 ĽŅĴŅĶĩĽĶƟŅĚĮĢŇĽńĴıńĬīƢŒĬĔŇěĔĶĶĴĔĸŋƞĴŀĵƞŅĚĽĶƟŅĚĽĶĶėƢ 
4.5 ĽŅĴŅĶĩŐĽħĚŀŀĔĩŉĚėĺŅĴőħħŏħƞĬŒĬĔŅĶŏĮƦĬįŌƟĬŜŅŒĬĪŅĚ
ĺŇĝŅĔŅĶľĶŊŀŀŅĝňıŐĸŃĽńĚėĴĪňŗĞńĭĞƟŀĬ 

 
ĪńĔļŃĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ 
5.1 ĽŅĴŅĶĩėńħĔĶŀĚĕƟŀĴŌĸĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĽĩŇĨŇŏıŊŗŀĬŜŅĴŅŒĝƟŒĬ
ĔŅĶĻŉĔļŅėƟĬėĺƟŅŒĬĮĶŃŏħŖĬĮƤĠľŅĪňŗĽŜŅėńĠŐĸŃĞńĭĞƟŀĬ 

5.2 ĽŅĴŅĶĩĽĶŋĮĮƤĠľŅŐĸŃŏĽĬŀŐĬŃŐĔƟœĕĮƤĠľŅŒĬħƟŅĬĨƞŅĚŕőħĵ
ŏěŅŃĸŉĔŒĬĽŅĕŅĺŇĝŅŏĜıŅŃ 

5.3 ĽŅĴŅĶĩĽŊŗŀĽŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıħƟĺĵŏĪėőĬőĸĵňĪňŗŏľĴŅŃĽĴ
ĔńĭĔĸŋƞĴĭŋėėĸĨƞŅĚŕĪńŘĚŒĬĺĚĔŅĶĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĶĺĴĩŉĚ
ĝŋĴĝĬĪńŗĺœĮ 

5.4 ĽŅĴŅĶĩĬŜŅŏĽĬŀĶŅĵĚŅĬĪńŘĚŒĬĶŌĮŐĭĭĪňŗŏĮƦĬĪŅĚĔŅĶŐĸŃœĴƞŏĮƦĬ
ĪŅĚĔŅĶįƞŅĬĽŇŗĚĨňıŇĴıƢĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıĶĺĴĪńŘĚ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀőėĶĚĔŅĶėƟĬėĺƟŅĪňŗĽŜŅėńĠ
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ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨĕŀĚȮĽĮ,ŀĺ,Ȯ&TQF'ȮȮĔńĭĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢĕŀĚ 
Ĵěī,Ȯ&KMUTT-Student QF' 

ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨ
ĕŀĚȮĽĮ,ŀĺ,Ȯ 
&TQF' 

ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢĕŀĚȮĴěī, 
&KMUTT-Student QF' 

/ ėŋĦīĶĶĴȮěĶŇĵīĶĶĴ  ėĺŅĴŏĮƦĬıĸŏĴŊŀĚȮĴěī,Ȯ&KMUTTŲs citizenship' 
ŒĝƟȮCore ValueȮĕŀĚĴľŅĺŇĪĵŅĸńĵŏĮƦĬŐĬĺĪŅĚŒĬĔŅĶĮĢŇĭńĨŇȮĞŉŗĚĮĶŃĔŀĭħƟĺĵȮėĺŅĴŏĮƦĬĴŊŀ
ŀŅĝňıŐĸŃĴňėŋĦīĶĶĴěĶŇĵīĶĶĴȮ&Professional and Integrity'ȮĶĺĴĩŉĚĔŅĶĵŉħĴńŗĬĨŅĴľĸńĔ
ĮĢŇĭńĨŇħƟŅĬěĶĶĵŅĭĶĶĦŀĚėƢĔĶȮ&Code of Conduct'ȮȮȮ 
ėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮ&SocialȮResponsibility' 
ĴŀĚĔŅĶħŜŅĶĚŀĵŌƞĕŀĚĽńĚėĴŏĮƦĬĮƤěěńĵĽŜŅėńĠŒĬĔŅĶħŜŅĶĚŀĵŌƞĕŀĚĨĬŏŀĚȮœĴƞŐĵĔĨĬŏŀĚŀŀĔěŅĔ
ĽĳŅıŐĺħĸƟŀĴȮĴŀĚĳŅıŏĮƦĬŀĚėƢĶĺĴȮŏĔŊŘŀľĬŋĬĽńĚėĴȮĝŋĴĝĬȮŀĵƞŅĚŏĨŖĴĔŜŅĸńĚȮŀŋĪŇĻĔŜŅĸńĚĔŅĵȮ
ĔŜŅĸńĚŒěŒĬŀńĬĪňŗěŃĽƞĚŏĽĶŇĴėĺŅĴįŅĽŋĔĽńĚėĴ 
ĔŅĶŏĮƦĬĴĬŋļĵƢŀĵƞŅĚĽĴĭŌĶĦƢȮ&Humanization' 
ĴňĪńĻĬėĨŇĴŀĚőĸĔŒĬŐĚƞħňȮœĴƞħŌĩŌĔĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮŏľŖĬėŋĦėƞŅĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢŒĽƞŒěħŌŐĸȮ
ĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĕŀĚĽŅīŅĶĦŃȮĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħňȮĶŌƟěńĔĔŅĶŒľƟȮĔŅĶŐĭƞĚĮƤĬȮ
ŐĸŃĔŅĶŏĽňĵĽĸŃ 

0 ėĺŅĴĶŌƟ 
Ȯ  

ėĺŅĴĶŌƟȮ&Knowledge' 
ĴňģŅĬėĺŅĴĶŌƟĪŅĚĺŇĝŅĔŅĶĪňŗĸŉĔĞŉŘĚŒĬĽŅĕŅĺŇĝŅĪňŗĻŉĔļŅŏĮƦĬŀĵƞŅĚħňȮŐĸŃĴňėĺŅĴĶŌƟĪňŗĔĺƟŅĚĕĺŅĚ
ŏĔňŗĵĺĔńĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĨƞŅĚŕĪňŗŏĔŇħĕŉŘĬȮŐĸŃĽŅĴŅĶĩĬŜŅėĺŅĴĶŌƟĴŅŒĝƟŒĬĔŅĶĮĶŃĔŀĭĺŇĝŅĝňıœħƟ
ŀĵƞŅĚŏĝňŗĵĺĝŅĠȮŐĸŃŒĬĔŅĶħŜŅŏĬŇĬĝňĺŇĨœħƟŀĵƞŅĚĩŌĔĨƟŀĚħňĚŅĴ 

1 ĪńĔļŃĪŅĚĮƤĠĠŅ ĪńĔļŃĔŅĶėŇħȮ&Thinking Skill' 
ĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňĶŃĭĭėĺŅĴėŇħĪňŗĴňŏľĨŋįĸȮĶŌƟěńĔĮĶŃĴĺĸĽŅĶĽĬŏĪĻȮĶŃħĴėĺŅĴėŇħĶŀĭ
ħƟŅĬěŅĔĴŋĴĴŀĚĪňŗŐĨĔĨƞŅĚȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟŐĭĭŐįĬėĺŅĴėŇħĪňŗľĸŅĔľĸŅĵȮĬŜŅĴŅŒĝƟŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅŐĸŃĨńħĽŇĬŒěœħƟŀĵƞŅĚĴňŏľĨŋĴňįĸ 
ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ&LearningȮSkill' 
ĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟȮĴŀĚĔŅĶŏĶňĵĬĶŌƟĺƞŅŏĔŇħĕŉŘĬœħƟŒĬĪŋĔĪňŗĪŋĔŏĺĸŅȮĞŉŗĚěŃĝƞĺĵıńĥĬŅŒľƟŏĮƦĬįŌƟŏĶňĵĬ
ĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩŏĶňĵĬĶŌƟįƞŅĬĽŊŗŀĨƞŅĚŕĪňŗĴňŀĵŌƞľĸŅĔľĸŅĵĶŌĮŐĭĭȮĴňĶŃĭĭŐĸŃĶŃŏĭňĵĭĺŇīňėŇħ
ĪňŗħňȮĽŅĴŅĶĩŐĵĔŐĵŃȮĔĸńŗĬĔĶŀĚĕƟŀĴŌĸĪňŗœħƟĴŅěŅĔĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
ĪńĔļŃĔŅĶĮĢŇĭńĨŇŏĝŇĚĺŇĝŅĝňıȮ&Professional Skill' 
ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅėĺŅĴĶŌƟĴŅĽŌƞĔŅĶĮĢŇĭńĨŇȮĴňėĺŅĴĝŜŅĬŅĠŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢ
ĪŅĚĺŇĝŅĝňıȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶĪŜŅĚŅĬȮĴňėĺŅĴĽŅĴŅĶĩĝƞĺĵ
ĝňŘŐĬŃİƗĔİĬįŌƟŀŊŗĬŒľƟĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬŒĝƟŀŋĮĔĶĦƢĨƞŅĚŕœħƟ 
ĪńĔļŃĔŅĶěńħĔŅĶȮ&ManagementȮSkills' 
ĽŅĴŅĶĩĨńŘĚŏĮƚŅľĴŅĵȮĺŅĚŐįĬȮŐĸŃħŜŅŏĬŇĬĔŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚ
ĪĶńıĵŅĔĶŐĸŃŀĵŌƞĭĬıŊŘĬģŅĬĕŀĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĽƞĺĬĨĬȮĪňĴĚŅĬȮ
ŀĚėƢĔĶȮŐĸŃĽńĚėĴȮĽŅĴŅĶĩėŅħĔŅĶĦƢĩŉĚĮƤĠľŅȮįĸĔĶŃĪĭȮĨĸŀħěĬĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮ
ĶĺĴĪńŘĚĴňĪńĻĬėĨŇĪňŗħňŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĨĶňĵĴıĶƟŀĴȮĮƚŀĚĔńĬȮŐĸŃŐĔƟœĕĽĩŅĬĔŅĶĦƢ
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ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨ
ĕŀĚȮĽĮ,ŀĺ,Ȯ 
&TQF' 

ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢĕŀĚȮĴěī, 
&KMUTT-Student QF' 

ľĶŊŀĮƤĠľŅŏĝŇĚĶŋĔ 

2 ĪńĔļŃėĺŅĴĽńĴıńĬīƢ
ĶŃľĺƞŅĚĭŋėėĸŐĸŃ
ėĺŅĴĶńĭįŇħĝŀĭ  

ėĺŅĴĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮ&SocialȮResponsibility'Ȯ 
ĴŀĚĔŅĶħŜŅĶĚŀĵŌƞĕŀĚĽńĚėĴŏĮƦĬĮƤěěńĵĽŜŅėńĠŒĬĔŅĶħŜŅĶĚŀĵŌƞĕŀĚĨĬŏŀĚȮœĴƞŐĵĔĨĬŏŀĚŀŀĔěŅĔ
ĽĳŅıŐĺħĸƟŀĴȮĴŀĚĳŅıŏĮƦĬŀĚėƢĶĺĴȮŏĔŊŘŀľĬŋĬĽńĚėĴȮĝŋĴĝĬȮŀĵƞŅĚŏĨŖĴĔŜŅĸńĚȮŀŋĪŇĻĔŜŅĸńĚĔŅĵȮ
ĔŜŅĸńĚŒěŒĬŀńĬĪňŗěŃĽƞĚŏĽĶŇĴėĺŅĴįŅĽŋĔĽńĚėĴ 
ĔŅĶŏĮƦĬĴĬŋļĵƢŀĵƞŅĚĽĴĭŌĶĦƢȮ&Humanization' 
ĴňĪńĻĬėĨŇĴŀĚőĸĔŒĬŐĚƞħňȮœĴƞħŌĩŌĔĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮŏľŖĬėŋĦėƞŅĕŀĚėĺŅĴŏĮƦĬĴĬŋļĵƢŒĽƞŒěħŌŐĸȮ
ĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĕŀĚĽŅīŅĶĦŃȮĽŅĴŅĶĩŀĵŌƞĶƞĺĴĔńĭįŌƟŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħňȮĶŌƟěńĔĔŅĶŒľƟȮĔŅĶŐĭƞĚĮƤĬȮ
ŐĸŃĔŅĶŏĽňĵĽĸŃ 
ĳŅĺŃįŌƟĬŜŅȮ&Leadership' 
ĴňėĺŅĴŏĝŊŗŀĴńŗĬŐĸŃŏľŖĬėŋĦėƞŅŒĬĨĬŏŀĚŐĸŃįŌƟŀŊŗĬȮĴňėĺŅĴŏĕƟŅŒěıŊŘĬģŅĬŐĸŃėĺŅĴĨƟŀĚĔŅĶĕŀĚ
ĪňĴȮĽŅĴŅĶĩĽĶƟŅĚĭĶĶĵŅĔŅĻĔŅĶĪŜŅĚŅĬŏĮƦĬĪňĴȮĽĶƟŅĚŐĶĚĭńĬħŅĸŒěȮŐĸŃĔĶŃĨŋƟĬŒľƟŏĔŇħĔŅĶ
ĽĶƟŅĚĽĶĶėƢĽŇŗĚŒľĴƞŕȮĶŌƟŏĪƞŅĪńĬĨƞŀĽĩŅĬĔŅĶĦƢȮőŀĔŅĽȮŐĸŃėĺŅĴĪƟŅĪŅĵȮŐĸŃĽŅĴŅĶĩŐĽĺĚľŅ-
ĽĶƟŅĚĽĶĶėƢĺŇīňĔŅĶŒĬĔŅĶĭĶĶĸŋŏĮƚŅľĴŅĵĪňŗľĸŅĔľĸŅĵȮȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭĲƤĚŀĵƞŅĚĸŉĔĞŉŘĚȮ
ĽŅĴŅĶĩĽŊŗŀĽŅĶȮŐĸŃĮĶŃĽŅĬĚŅĬŒľƟŏĔŇħėĺŅĴĶƞĺĴĴŊŀŒĬĔŅĶėŇħŐĸŃĸĚĴŊŀĪŜŅĕŀĚĪňĴȮĶĺĴĪńŘĚ
ŏĮƦĬŐĭĭŀĵƞŅĚĔŅĶĮĢŇĭńĨŇĪňŗħň 
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶńĭĨńĺȮ&Adaptability' 
ĴňėĺŅĴėŇħĪňŗĵŊħľĵŋƞĬĽŅĴŅĶĩĮĶńĭĨńĺĪńŘĚĪŅĚħƟŅĬėĺŅĴėŇħȮĪńĻĬėĨŇȮıķĨŇĔĶĶĴŒľƟŏĕƟŅĔńĭ
ĽĩŅĬĔŅĶĦƢĪňŗŏĮĸňŗĵĬŐĮĸĚœħƟȮŏĮƕħŒěĔĺƟŅĚĵŀĴĶńĭėĺŅĴėŇħŏľŖĬĪňŗŐĨĔĨƞŅĚŐĸŃıĶƟŀĴĪňŗěŃŐĔƟœĕ
ĮĶńĭĮĶŋĚŐĸŃıńĥĬŅĔŅĶħŜŅŏĬŇĬĚŅĬŒĬħƟŅĬĨƞŅĚŕŒľƟħňĕŉŘĬ 

3 ĪńĔļŃŒĬĔŅĶĺŇŏėĶŅŃľƢ
ŏĝŇĚĨńĺŏĸĕȮĔŅĶĽŊŗŀĽŅĶȮ
ŐĸŃĔŅĶŒĝƟŏĪėőĬőĸĵň
ĽŅĶĽĬŏĪĻ  

ĪńĔļŃĔŅĶėŇħȮ&Thinking Skill' 
ĴňėĺŅĴėŇħĽĶƟŅĚĽĶĶėƢȮĴňĶŃĭĭėĺŅĴėŇħĪňŗĴňŏľĨŋįĸȮĶŌƟěńĔĮĶŃĴĺĸĽŅĶĽĬŏĪĻȮĶŃħĴėĺŅĴėŇħĶŀĭ
ħƟŅĬěŅĔĴŋĴĴŀĚĪňŗŐĨĔĨƞŅĚȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟŐĭĭŐįĬėĺŅĴėŇħĪňŗľĸŅĔľĸŅĵȮĬŜŅĴŅŒĝƟŒĬĔŅĶ
ŐĔƟœĕĮƤĠľŅŐĸŃĨńħĽŇĬŒěœħƟŀĵƞŅĚĴňŏľĨŋĴňįĸ 
ĪńĔļŃĔŅĶŏĶňĵĬĶŌƟȮ&LearningȮSkill' 
ĶŌƟěńĔŐĽĺĚľŅėĺŅĴĶŌƟȮĴŀĚĔŅĶŏĶňĵĬĶŌƟĺƞŅŏĔŇħĕŉŘĬœħƟŒĬĪŋĔĪňŗĪŋĔŏĺĸŅȮĞŉŗĚěŃĝƞĺĵıńĥĬŅŒľƟŏĮƦĬįŌƟŏĶňĵĬ
ĶŌƟĨĸŀħĝňĺŇĨȮĽŅĴŅĶĩŏĶňĵĬĶŌƟįƞŅĬĽŊŗŀĨƞŅĚŕĪňŗĴňŀĵŌƞľĸŅĔľĸŅĵĶŌĮŐĭĭȮĴňĶŃĭĭŐĸŃĶŃŏĭňĵĭĺŇīňėŇħ
ĪňŗħňȮĽŅĴŅĶĩŐĵĔŐĵŃȮĔĸńŗĬĔĶŀĚĕƟŀĴŌĸĪňŗœħƟĴŅěŅĔĔŅĶŏĶňĵĬĶŌƟœħƟŀĵƞŅĚŏľĴŅŃĽĴ 
ĪńĔļŃĔŅĶĮĢŇĭńĨŇŏĝŇĚĺŇĝŅĝňıȮ&Professional Skill' 
ĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĬŜŅėĺŅĴĶŌƟĴŅĽŌƞĔŅĶĮĢŇĭńĨŇȮĴňėĺŅĴĝŜŅĬŅĠŒĬĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮŀŋĮĔĶĦƢ
ĪŅĚĺŇĝŅĝňıȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĮĶŃĵŋĔĨƢŒĝƟŏĪėőĬőĸĵňŒĬĔŅĶĪŜŅĚŅĬȮĴňėĺŅĴĽŅĴŅĶĩĝƞĺĵ
ĝňŘŐĬŃİƗĔİĬįŌƟŀŊŗĬŒľƟĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬŒĝƟŀŋĮĔĶĦƢĨƞŅĚŕœħƟ 
ĪńĔļŃĔŅĶĽŊŗŀĽŅĶȮ&CommunicationȮSkill' 
ĴňĪńĔļŃŒĬĔŅĶŒĝƟĳŅļŅœĪĵȮŐĸŃĳŅļŅŀńĚĔķļœħƟħňĪńŘĚħƟŅĬĔŅĶĲƤĚȮıŌħȮŀƞŅĬȮŏĕňĵĬȮĽŅĴŅĶĩ
ĽŊŗŀĽŅĶĔńĭįŌƟŀŊŗĬœħƟŀĵƞŅĚĩŌĔĨƟŀĚŏľĴŅŃĽĴȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĩƞŅĵĪŀħȮĔŅĶĬŜŅŏĽĬŀĴň
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ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨ
ĕŀĚȮĽĮ,ŀĺ,Ȯ 
&TQF' 

ĔĶŀĭėŋĦĸńĔļĦŃĭńĦĤŇĨŀńĬıŉĚĮĶŃĽĚėƢĕŀĚȮĴěī, 
&KMUTT-Student QF' 

ĺŇěŅĶĦĠŅĦĪňŗħňŒĬĔŅĶĶńĭĲƤĚ 
ĪńĔļŃĔŅĶěńħĔŅĶȮ&ManagementȮSkills' 
ĽŅĴŅĶĩĨńŘĚŏĮƚŅľĴŅĵȮĺŅĚŐįĬȮŐĸŃħŜŅŏĬŇĬĔŅĶŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıȮĳŅĵŒĨƟĕƟŀěŜŅĔńħĕŀĚ
ĪĶńıĵŅĔĶŐĸŃŀĵŌƞĭĬıŊŘĬģŅĬĕŀĚėŋĦīĶĶĴěĶŇĵīĶĶĴȮŏıŊŗŀŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĽƞĺĬĨĬȮĪňĴĚŅĬȮ
ŀĚėƢĔĶȮŐĸŃĽńĚėĴȮĽŅĴŅĶĩėŅħĔŅĶĦƢĩŉĚĮƤĠľŅȮįĸĔĶŃĪĭȮĨĸŀħěĬĮƤěěńĵĪňŗŏĔňŗĵĺĕƟŀĚœħƟȮ
ĶĺĴĪńŘĚĴňĪńĻĬėĨŇĪňŗħňŐĸŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĨĶňĵĴıĶƟŀĴȮĮƚŀĚĔńĬȮŐĸŃŐĔƟœĕĽĩŅĬĔŅĶĦƢ
ľĶŊŀĮƤĠľŅŏĝŇĚĶŋĔ 
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ľĴĺħĪňŗȮ3ȮȮȮľĸńĔŏĔĦĤƢŒĬĔŅĶĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅ 
 

1. ĔġĶŃŏĭňĵĭľĶŊŀľĸńĔŏĔĦĤƢŒĬĔŅĶŒľƟĶŃħńĭėŃŐĬĬȮ&ŏĔĶħ'Ȯ 
ŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň ĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ

0340ȮĕƟŀȮ01,/ȮŒľƟĔŜŅľĬħįĸĔŅĶĻŉĔļŅŏĮƦĬĨńĺŀńĔļĶĽŜŅľĶńĭŐĨƞĸŃĶŅĵĺŇĝŅȮŒĬĔŅĶėŜŅĬĺĦŐĨƟĴŏĜĸňŗĵŒľƟŏĪňĵĭėƞŅ
ĨńĺŀńĔļĶŏĮƦĬŐĨƟĴȮĪńŘĚĬňŘȮįĸĔŅĶĻŉĔļŅŐĨƟĴŐĸŃėĺŅĴľĴŅĵ ĴňħńĚĨƞŀœĮĬňŘ 
įĸĔŅĶĻŉĔļŅ  ŐĨƟĴ ėĺŅĴľĴŅĵ 
 A  2,.. ħňŏĵňŗĵĴȮ&Excellent) 
 B+  1,3. ħňĴŅĔȮ&Very Good) 
 B  1,.. ħňȮ&Good) 

C+  0,3. ėƞŀĬĕƟŅĚħňȮ&Fairly Good) 
 C  0,.. ıŀŒĝƟȮ&Fair) 
 D+  /,3. ėƞŀĬĕƟŅĚŀƞŀĬȮ&Fairly Poor) 
 D  /,.. ŀƞŀĬȮ&Poor) 
 F    . ĨĔȮ&Failure) 
 Fe    . ĨĔŏĬŊŗŀĚěŅĔĕŅħĽŀĭȮ&Failure : absent from examination) 
 Fa    . ĨĔŏĬŊŗŀĚěŅĔŏĺĸŅŏĶňĵĬœĴƞıŀȮœĴƞĴňĽŇĪīŇśĽŀĭȮ&Failure : insufficient attendance) 
 W    -  ĕŀĩŀĬĶŅĵĺŇĝŅŏĶňĵĬȮ&Withdrawal) 
 S    - ıŀŒěȮ&Satisfactory) 
 I    - œĴƞĽĴĭŌĶĦƢȮ&Incomplete) 
 U    - œĴƞıŀŒěȮ&Unsatisfactory) 
 Aud.    - ĔŅĶŏĶňĵĬŐĭĭœĴƞėŇħŏĔĶħȮ&Audit) 
 

2,Ȯ ĔĶŃĭĺĬĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅȮ 
2.1 ȮȮĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĕĦŃĬńĔĻŉĔļŅĵńĚœĴƞĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬŒĬĶŃħńĭĶŅĵĺŇĝŅ ĴňĔŅĶĮĶŃŏĴŇĬįĸĸńıīƢĔŅĶŏĶňĵĬĔŅĶĽŀĬĕŀĚĬńĔĻŉĔļŅȮőħĵĴň

ĶŃĭĭĔŅĶĨĶĺěĮĶŃŏĴŇĬĕƟŀĽŀĭŐĸŃĶŌĮŐĭĭĔŅĶĺńħĮĶŃŏĴŇĬįĸŀŊŗĬŕȮőħĵŒĝƟŏĔĦĤƢėĺŅĴĽŀħėĸƟŀĚĶŃľĺƞŅĚ
ĕƟŀĽŀĭȮŏĜĸĵȮŐįĬĔŅĶĽŀĬȮįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅȮ&CLOs) ŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶ
ŏĮƦĬĨńĺĺńħȮŐĸŃĴňŀŅěŅĶĵƢĮĶŃěŜŅĕŀĚĳŅėĺŇĝŅŏĮƦĬėĦŃĔĶĶĴĔŅĶĨĶĺěĮĶŃŏĴŇĬȮȮ 
ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬŒĬĶŃħńĭľĸńĔĽŌĨĶȮĴňĶŃĭĭĔŅĶĮĶŃĔńĬėŋĦĳŅıĔŅĶĻňĔļŅȮőħĵľĸńĔĽŌĨĶěńħĪŜŅ

ĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶĪŋĔĳŅėĔŅĶĻŉĔļŅȮŐĸŃĪŋĔĮƖĔŅĶĻŉĔļŅȮĶńĭįŇħĝŀĭőħĵŀŅěŅĶĵƢ
įŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĕŀĚĳŅėĺŇĝŅ 
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 2.2  ĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 
ľĸńĔĽŌĨĶŒĝƟĨńĺĭƞĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators) ĕŀĚľĸńĔĽŌĨĶȮŐĸŃėŋĦĳŅı

ĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅȮŏĮƦĬŏĔĦĤƢĽŜŅľĶńĭĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟľĸńĚěŅĔĬńĔĻŉĔļŅĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅȮŏıŊŗŀĬŜŅįĸĔŅĶĪĺĬĽŀĭĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟħńĚĔĸƞŅĺĪňŗœħƟȮĵƟŀĬĔĸńĭĴŅĮĶńĭĮĶŋĚ-ıńĥĬŅ
ĚŅĬĺŇěńĵȮĔĶŃĭĺĬĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŐĸŃľĸńĔĽŌĨĶŐĭĭėĶĭĺĚěĶȮĶĺĴĩŉĚȮĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĔŅĶĻŉĔļŅľĸńĔĽŌĨĶŐĸŃľĬƞĺĵĚŅĬȮ 
ĪńŘĚĬňŘȮĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟĚŅĬĺŇěńĵȮĽŅĴŅĶĩıŇěŅĶĦŅěŅĔįĸĚŅĬĕŀĚĬńĔĻŉĔļŅĪňŗĺńħŏĮƦĬĶŌĮīĶĶĴœħƟȮ

ŀŅĪŇȮ 
&/'ȮěŜŅĬĺĬĽŇŗĚĮĶŃħŇļģƢĪňŗıńĥĬŅŏŀĚŐĸŃĺŅĚĕŅĵȮ 
&0'ȮěŜŅĬĺĬĽŇĪīŇĭńĨĶȮ 
&1'ȮěŜŅĬĺĬĶŅĚĺńĸĪŅĚĽńĚėĴŐĸŃĺŇĝŅĝňıȮ 
&2'ȮěŜŅĬĺĬĔŇěĔĶĶĴĔŅĶĔŋĻĸŏıŊŗŀĽńĚėĴŐĸŃĮĶŃŏĪĻĝŅĨŇȮ 
&3'ȮěŜŅĬĺĬĔŇěĔĶĶĴŀŅĽŅĽĴńėĶŒĬŀĚėƢĔĶĪňŗĪŜŅĮĶŃőĵĝĬƢĨƞŀĽńĚėĴ 

 
3, ŏĔĦĤƢĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅĨŅĴľĸńĔĽŌĨĶȮ 
 ŏĮƦĬœĮĨŅĴŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,0336ȮŐĸŃŏĮƦĬœĮĨŅĴĶŃŏĭňĵĭ
ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0340Ȯ&ĳŅėįĬĺĔȮě,' 
ĕƟŀȮ/5ȮĔŅĶĸĚĪŃŏĭňĵĬŏĶňĵĬ 
 /5,/ȮĔŅĶĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅ 
  /5,/,/ȮĬńĔĻŉĔļŅěŃĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅœħƟȮĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅ 
  /5,/,0ȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢœħƟŏĴŊŗŀĽŀĭįƞŅĬĔŅĶĺńħ
  ėŋĦĽĴĭńĨŇȮ&Qualifying Examination, QE) ŐĸƟĺ 

ĕƟŀȮ30ȮĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮ&Qualifying Examination' 
 ĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇȮŏĮƦĬĔŅĶĺńħėĺŅĴĶŌƟȮėĺŅĴĽŅĴŅĶĩĕŀĚĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗěŃĨƟŀĚĪŜŅ
ĔŅĶĽŀĭŒľƟįƞŅĬĨŅĴŏĔĦĤƢĪňŗľĸńĔĽŌĨĶĔŜŅľĬħœĺƟȮŏıŊŗŀŏĮƦĬįŌƟĴňĽŇĪīŇĕŀĪŜŅĺŇĪĵŅĬŇıĬīƢȮŏĽĬŀĺŇĪĵŅĬŇıĬīƢȮŐĸŃĽŀĭ
įƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵȮĪńŘĚĬňŘ 

(1) įŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅĨĶňĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇĳŅĵŒĬȮ2ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĬńĭĨńŘĚŐĨƞŏĶŇŗĴŏĕƟŅĻŉĔļŅ 

(2) įŌƟŏĕƟŅĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĪňŗĽŜŅŏĶŖěĔŅĶĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĺńħ
ėŋĦĽĴĭńĨŇĳŅĵŒĬȮ1ȮĳŅėĔŅĶĻŉĔļŅĮĔĨŇĬńĭĨńŘĚŐĨƞŏĶŇŗĴŏĕƟŅĻŉĔļŅ 

&1'ȮľŅĔĽŀĭœĴƞįƞŅĬľĶŊŀœĴƞœħƟħŜŅŏĬŇĬĔŅĶĳŅĵŒĬĔŜŅľĬħŒľƟıƟĬĽĳŅıĔŅĶŏĮƦĬĬńĔĻŉĔļŅ 
ĕƟŀȮ31ȮĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 
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31,1 ĬńĔĻŉĔļŅěŃĸĚĪŃŏĭňĵĬŏıŊŗŀĪŜŅĺŇĪĵŅĬŇıĬīƢœħƟĨƟŀĚœħƟĶńĭėĺŅĴŏľŖĬĝŀĭěŅĔŀŅěŅĶĵƢĪňŗĮĶŉĔļŅȮĪńŘĚĬňŘ 
ȮȮȮȮȮȮȮ  31,1,1 ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮŐįĬȮĔȮ2ȮěŃĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢœħƟŏĴŊŗŀŏĮƦĬĬńĔĻŉĔļŅ
ĽŅĴńĠŐĸƟĺŀĵƞŅĚĬƟŀĵȮ1 ĳŅėĔŅĶĻŉĔļŅȮœħƟĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŐĸŃĽŀĭįƞŅĬŐĸƟĺœĴƞĬƟŀĵĔĺƞŅȮ6 ľĬƞĺĵĔŇĨȮŐĸŃĴň
ŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĬƟŀĵĔĺƞŅȮ3,00 ĵĔŏĺƟĬįŌƟĪňŗıƟĬĽĳŅıŐĸŃĽĴńėĶĔĸńĭĴŅĻŉĔļŅŒľĴƞĨŅĴĕƟŀȮ28,2,4Ȯ
ĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇįıĬīƢœħƟŒĬĳŅėĔŅĶĻŉĔļŅĪňŗĔĸńĭŏĕƟŅĻŉĔļŅŒľĴƞ 

 31,/,0ȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĺńħėŋĦĽĴĭńĨŇĔƞŀĬĸĚĪŃŏĭňĵĬŏıŊŗŀĪŜŅ
ĺŇĪĵŅĬŇıĬīƢȮőħĵĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔŐįĬĔŅĶĻŉĔļŅȮŐĭĭȮ2ȮěŃĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢœħƟŏĴŊŗŀŏĮƦĬ
ĬńĔĻŉĔļŅĽŅĴńĠŐĸƟĺŀĵƞŅĚĬƟŀĵȮ1 ĳŅėĔŅĶĻŉĔļŅȮœħƟĸĚĪŃŏĭňĵĬĶŅĵĺŇĝŅŐĸŃĽŀĭįƞŅĬŐĸƟĺœĴƞĬƟŀĵĔĺƞŅȮ6 ľĬƞĺĵ
ĔŇĨȮŐĸŃĴňŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĬƟŀĵĔĺƞŅȮ3,25ȮĵĔŏĺƟĬįŌƟĪňŗıƟĬĽĳŅıŐĸŃĽĴńėĶĔĸńĭĴŅĻŉĔļŅŒľĴƞĨŅĴ
ĕƟŀȮ28,2,4ȮĽŅĴŅĶĩĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢœħƟŒĬĳŅėĔŅĶĻŉĔļŅĪňŗĔĸńĭŏĕƟŅĻŉĔļŅŒľĴƞ 

31,1,3ȮĬńĔĻŉĔļŅĽŅĴŅĶĩŐĭƞĚěŜŅĬĺĬľĬƞĺĵĔŇĨŒĬĔŅĶĸĚĪŃŏĭňĵĬĪŜŅĺŇĪĵŅĬŇıĬīƢœħƟĨŅĴėĺŅĴ
ŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŐĨƞĨƟŀĚœĴƞĕńħĔńĭĕƟŀ 17,1,1 

31,2 ĔŅĶŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ 
31,2,1 ŏĴŊŗŀĬńĔĻŉĔļŅĸĚĪŃŏĭňĵĬĪŜŅĺŇĪĵŅĬŇıĬīƢŐĸƟĺĬńĔĻŉĔļŅĨƟŀĚěńħĪŜŅőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢ

ŏĽĬŀŀŅěŅĶĵƢĪňŗĮĶŉĔļŅĺŇĪĵŅĬŇıĬīƢŏıŊŗŀĨĶĺěŐĔƟœĕŐĸƟĺĬŜŅŏĽĬŀŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŏıŊŗŀĕŀ
ėĺŅĴŏľŖĬĝŀĭ 

31,2,2 ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶěŃŏĽĬŀőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢıĶƟŀĴĶŅĵĝŊŗŀ
 ėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢœĮĵńĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃŏıŊŗŀŀĬŋĴńĨŇľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢıĶƟŀĴŐĨƞĚĨńŘĚ
 ėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢ 

31,3 ĔŅĶĽŀĭőėĶĚĶƞŅĚŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 
31,3,1 ĬńĔĻŉĔļŅĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢȮŐĸŃěńħĪŜŅĶŅĵĚŅĬ

ėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢȮŏĽĬŀėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢĪŋĔĳŅėĔŅĶĻŉĔļŅ 
31,3,2 ėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢěŃĮĶŃŏĴŇĬįĸĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨ

ĺŇĪĵŅĬŇıĬīƢĪňŗĬńĔĻŉĔļŅȮĸĚĪŃŏĭňĵĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅȮőħĵěŃŒľƟįĸĔŅĶĻŉĔļŅȮS ŏĜıŅŃľĬƞĺĵĔŇĨĪňŗĔŅĶĺŇěńĵ
ĴňėĺŅĴĔƟŅĺľĬƟŅŏĮƦĬĪňŗıŀŒěȮŐĸŃŒľƟįĸĔŅĶĻŉĔļŅȮU ŒĬĔĶĦňĪňŗĬńĔĻŉĔļŅœĴƞœħƟĪŜŅĔŅĶėƟĬėĺƟŅĺŇěńĵĨŅĴŐįĬĚŅĬȮ
ĬńĔĻŉĔļŅĪňŗĪŜŅĔŅĶĽŀĭŐĸŃĽƞĚĺŇĪĵŅĬŇıĬīƢŏĶňĵĭĶƟŀĵŐĸƟĺěŉĚěŃœħƟįĸĔŅĶĻŉĔļŅȮS ėĶĭĨŅĴěŜŅĬĺĬľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢ 

31,3,3 ĬńĔĻŉĔļŅĞŉŗĚĸĚĪŃŏĭňĵĬĺŇĪĵŅĬŇıĬīƢŐĸƟĺȮŐĨƞĕŅħĔŅĶĨŇħĨŅĴŒĬĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢőħĵ
ĽĴŗŜŅŏĽĴŀȮ2 ĳŅėĔŅĶĻŉĔļŅĮĔĨŇĨƞŀŏĬŊŗŀĚĔńĬȮĪŜŅŒľƟĴňįĸĔŅĶĻŉĔļŅȮU ėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢŀŅěŏĽĬŀŒľƟ
ĬńĔĻŉĔļŅıƟĬěŅĔĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢŒĬŏĶŊŗŀĚĬńŘĬœħƟȮőħĵœħƟĶńĭėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ŐĸŃĔŅĶŀĬŋĴńĨŇĕŀĚėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃ 

31,4 ĔŅĶĕŀŏĮĸňŗĵĬŐĮĸĚľńĺĕƟŀŐĸŃěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢ 
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31,4,1 ŒĬĔĶĦňĪňŗėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢŏľŖĬĽĴėĺĶŒľƟĬńĔĻŉĔļŅŏĮĸňŗĵĬŐĮĸĚľńĺĕƟŀľĶŊŀ
ěŜŅĬĺĬľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢĪňŗœħƟĶńĭŀĬŋĴńĨŇŐĸƟĺȮŏĬŊŗŀĚěŅĔĴňŀŋĮĽĶĶėĪŅĚĺŇĝŅĔŅĶľĶŊŀŏľĨŋĽŋħĺŇĽńĵŒľƟĬńĔĻŉĔļŅĵŊŗĬ
ėŜŅĶƟŀĚĕŀŏĮĸňŗĵĬŐĮĸĚľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢıĶƟŀĴŐĬĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŒľĴƞĨŅĴĕƟŀȮ1/,2ȮŏıŊŗŀŒľƟėĦĭħňŀĬŋĴńĨŇȮ
őħĵįƞŅĬĔŅĶıŇěŅĶĦŅĕŀĚėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶŒľƟėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶ 

31,4,2 ŒĬĔĶĦňĪňŗĴňĔŅĶĕŀĮĶńĭĝŊŗŀĺŇĪĵŅĬŇıĬīƢŏĸŖĔĬƟŀĵŏıŊŗŀėĺŅĴŏľĴŅŃĽĴĨŅĴĚŅĬĺŇěńĵĕŀĚ
ĬńĔĻŉĔļŅŒĬĕńŘĬĨŀĬĽŋħĪƟŅĵȮőħĵœĴƞĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĺńĨĩŋĮĶŃĽĚėƢĕŀĚĚŅĬĺŇěńĵŀĵƞŅĚĴňĬńĵĽŜŅėńĠȮĨŅĴėĺŅĴŏľŖĬ
ĕŀĚėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢȮŒľƟĬńĔĻŉĔļŅĵŊŗĬėŜŅĶƟŀĚįƞŅĬŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶ
ŒľƟėĦĭħňŀĬŋĴńĨŇőħĵœĴƞĨƟŀĚŐĬĭőėĶĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŒľĴƞ 

31,4,3ȮĬńĔĻŉĔļŅĪňŗŏĮĸňŗĵĬľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢŒľĴƞěŃĨƟŀĚĪŜŅĔŅĶĸĚĪŃŏĭňĵĬŐĸŃĝŜŅĶŃľĬƞĺĵĔŇĨ
ĺŇĪĵŅĬŇıĬīƢŒľĴƞȮĵĔŏĺƟĬĔĶĦňĪňŗĴňĔŅĶĮĶńĭľńĺĕƟŀĺŇĪĵŅĬŇıĬīƢĨŅĴĕƟŀȮ1/,2,0 
 ĕƟŀȮ32ȮĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢ 

32,1 ĬńĔĻŉĔļŅĴňĽŇĪīŇśĕŀĽŀĭĺŇĪĵŅĬŇıĬīƢœħƟȮŏĴŊŗŀėĦŃĔĶĶĴĔŅĶĺŇĪĵŅĬŇıĬīƢŏľŖĬĝŀĭŒľƟĬńĔĻŉĔļŅĽŀĭ
ĺŇĪĵŅĬŇıĬīƢȮőħĵŏĽĬŀĶŅĵĝŊŗŀėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮıĶƟŀĴĔŜŅľĬħĺńĬĽŀĭœĮĵńĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶŏıŊŗŀŒľƟėĺŅĴŏľŖĬĝŀĭȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃȮŏıŊŗŀıŇěŅĶĦŅŀĬŋĴńĨŇŐĸŃŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶ
ĽŀĭĺŇĪĵŅĬŇıĬīƢ 

32,2ȮĬńĔĻŉĔļŅěŃĨƟŀĚĽƞĚĶƞŅĚĺŇĪĵŅĬŇıĬīƢŒľƟėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢıŇěŅĶĦŅĸƞĺĚľĬƟŅŀĵƞŅĚ
ĬƟŀĵ 2ȮĽńĮħŅľƢĔƞŀĬĺńĬĽŀĭĺŇĪĵŅĬŇıĬīƢȮĴŇĜŃĬńŘĬȮėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŀŅěěŃŏĸŊŗŀĬĺńĬĽŀĭŀŀĔœĮ
őħĵŒľƟĬńĭĨńŘĚŐĨƞĺńĬĪňŗœħƟĶńĭĶƞŅĚĺŇĪĵŅĬŇıĬīƢœĴƞĨŗŜŅĔĺƞŅĽŀĚĽńĮħŅľƢŐĨƞœĴƞŏĔŇĬľĬŉŗĚŏħŊŀĬ 

32,3ȮėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŏĮƦĬįŌƟĶńĭįŇħĝŀĭŒĬĔŅĶĽŀĭȮĔĶĦňĪňŗįĸĽŀĭŏĮƦĬĪňŗıŀŒěŒľƟįĸ
ĔŅĶĻŉĔļŅįƞŅĬȮ&S'ȮŐĸŃĔĶĦňĪňŗįĸĽŀĭœĴƞŏĮƦĬĪňŗıŀŒěȮŒľƟĪŜŅĔŅĶĽŀĭŐĔƟĨńĺĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗėĦŃĔĶĶĴĔŅĶ
ĽŀĭĺŇĪĵŅĬŇıĬīƢĔŜŅľĬħ 

32,4 ĬńĔĻŉĔļŅĪňŗĽŀĭįƞŅĬĺŇĪĵŅĬŇıĬīƢŐĸƟĺȮŒľƟħŜŅŏĬŇĬĔŅĶŐĔƟœĕĨŅĴėŜŅŐĬŃĬŜŅĕŀĚĔĶĶĴĔŅĶĽŀĭ
ĺŇĪĵŅĬŇıĬīƢŐĸŃěńħĽƞĚœĮĵńĚėĦŃĳŅĵŒĬȮ30 ĺńĬĬńĭĩńħěŅĔĺńĬĽŀĭĺŇĪĵŅĬŇıĬīƢȮŒĬĔĶĦňĪňŗĴňĔŅĶŐĔƟœĕĺŇĪĵŅĬŇıĬīƢ
ĞŉŗĚœĴƞŏĔňŗĵĺĔńĭŏĬŊŘŀľŅľĸńĔŐĨƞĨƟŀĚŒĝƟŏĺĸŅĴŅĔȮėĦŃĔĶĶĴĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢŀŅěĔŜŅľĬħŒľƟĽƞĚĺŇĪĵŅĬŇıĬīƢŏĔŇĬȮ
30 ĺńĬœħƟȮŐĨƞĨƟŀĚœĴƞŏĔŇĬȮ60 ĺńĬȮĴŇĜŃĬńŘĬȮįĸĽŀĭĺŇĪĵŅĬŇıĬīƢěŃĮĶńĭŏĮƦĬȮUȮěŅĔĬńŘĬŒľƟėĦŃĨĶĺěĽŀĭĶŌĮŐĭĭ
ĺŇĪĵŅĬŇıĬīƢĞŉŗĚĴňĶŌĮŐĭĭĨŅĴėŌƞĴŊŀĔŅĶŏĕňĵĬŐĸŃıŇĴıƢĺŇĪĵŅĬŇıĬīƢĕŀĚĴľŅĺŇĪĵŅĸńĵĳŅĵŒĬȮ1.ȮĺńĬȮıĶƟŀĴ
ĺŇĪĵŅĬŇıĬīƢĜĭńĭŀŇŏĸŖĔĪĶŀĬŇĔĽƢĨŅĴĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵ 

32,5 ĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅőĪȮėĺĶŒĝƟĳŅļŅŀńĚĔķļŒĬĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅ
ŏŀĔȮĨƟŀĚŒĝƟĳŅļŅŀńĚĔķļŒĬĔŅĶŏĕňĵĬĺŇĪĵŅĬŇıĬīƢȮ 

32,6 ĔŅĶĽŀĭĺŇĪĵŅĬŇıĬīƢȮŒľƟŏĮƦĬĔŅĶĽŀĭŀĵƞŅĚŏĮƕħŏįĵȮĞŉŗĚįŌƟĽĬŒěĪńŗĺœĮĽŅĴŅĶĩŏĕƟŅĶƞĺĴĶńĭĲƤĚœħƟȮ
ĵĔŏĺƟĬľńĺĕƟŀĺŇěńĵĪňŗĪŜŅĶƞĺĴĔńĭŀĚėƢĔĶĪňŗĮĶŃĽĚėƢěŃĮĔĮƕħŒľƟĕŀŀĬŋĠŅĨėĦĭħňľĶŊŀįŌƟŀŜŅĬĺĵĔŅĶŏĮƦĬĔĶĦňœĮ 
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32,7 ĸŇĕĽŇĪīŇśŒĬĺŇĪĵŅĬŇıĬīƢŏĮƦĬĕŀĚĴľŅĺŇĪĵŅĸńĵȮĵĔŏĺƟĬĴňĕƟŀĨĔĸĚŀŊŗĬĔńĭŏěƟŅĕŀĚĪŋĬĺŇěńĵ 
 ĕƟŀȮ33ȮĔŅĶĪŜŅĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃ 

ŒľƟėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃĔŜŅľĬħŐĬĺĮĢŇĭńĨŇŏĔňŗĵĺĔńĭĔŅĶĪŜŅĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃĕŀĚĬńĔĻŉĔļŅ
ĶŃħńĭĮĶŇĠĠŅőĪȮŐįĬȮĕȮĪňŗœĴƞĕńħĔńĭĶŃŏĭňĵĭĬňŘȮĪńŘĚĬňŘ 

33,1 ėĦŃĔĶĶĴĔŅĶĽŀĭĮĶŃĴĺĸėĺŅĴĶŌƟĨŅĴĕƟŀȮ34,3,1Ȯ&Ĕ'ȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀȮ/.,1,4 
33,2 ėĦŃĔĶĶĴĔŅĶĽŀĭĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃĨŅĴĕƟŀȮ34,3,3Ȯ&ĕ'ȮŒľƟŏĮƦĬœĮĨŅĴĕƟŀȮ/.,3,5 
33,3 ĔŅĶĽŀĭĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮŒľƟŏĮƦĬĔŅĶĽŀĭŀĵƞŅĚŏĮƕħŏįĵȮĞŉŗĚįŌƟĽĬŒěĪńŗĺœĮĽŅĴŅĶĩŏĕƟŅĶƞĺĴ

ĶńĭĲƤĚœħƟȮĵĔŏĺƟĬȮľńĺĕƟŀĺŇěńĵĪňŗĪŜŅĶƞĺĴĔńĭŀĚėƢĔĶĪňŗĮĶŃĽĚėƢěŃĮĔĮƕħĔŅĶĻŉĔļŅėƟĬėĺƟŅŀŇĽĶŃȮŒľƟĕŀŀĬŋĠŅĨėĦĭħň
ľĶŊŀįŌƟŀŜŅĬĺĵĔŅĶŏĮƦĬĔĶĦňœĮ 
 ĕƟŀȮ34ȮĬńĔĻŉĔļŅěŃœħƟĶńĭĮĶŃĔŅĻĬňĵĭńĨĶȮľĶŊŀĮĶŇĠĠŅěŅĔĴľŅĺŇĪĵŅĸńĵŏĴŊŗŀĴňėŋĦĽĴĭńĨŇėĶĭĩƟĺĬȮ
ħńĚĬňŘ 

34,1 ĬńĔĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĨƟŀĚĻŉĔļŅœħƟėĶĭľĬƞĺĵĔŇĨŐĸŃĶŅĵĺŇĝŅĨŅĴőėĶĚĽĶƟŅĚ
ľĸńĔĽŌĨĶŐĸŃĴňŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅ 3,00 

34,2 ĬńĔĻŉĔļŅĶŃħńĭĮĶŃĔŅĻĬňĵĭńĨĶĭńĦĤŇĨĝńŘĬĽŌĚĨƟŀĚĻŉĔļŅœħƟėĶĭľĬƞĺĵĔŇĨŐĸŃĶŅĵĺŇĝŅĨŅĴ
őėĶĚĽĶƟŅĚľĸńĔĽŌĨĶŐĸŃĴňŐĨƟĴĶŃħńĭėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅ 3,25 

34,4ȮĬńĔĻŉĔļŅĶŃħńĭĮĶŇĠĠŅŏŀĔ 
34,4,1ȮĨƟŀĚĽŀĭįƞŅĬĔŅĶĽŀĭĮŅĔŏĮĸƞŅĕńŘĬĽŋħĪƟŅĵŒĬŏĶŊŗŀĚĺŇĪĵŅĬŇıĬīƢ 
34,4,2ȮĨƟŀĚĽŀĭįƞŅĬĳŅļŅŀńĚĔķļĨŅĴŏĔĦĤƢĪňŗĔŜŅľĬħŒĬŐĨƞĸŃľĸńĔĽŌĨĶľĶŊŀĨŅĴĮĶŃĔŅĻ

ĕŀĚĴľŅĺŇĪĵŅĸńĵ 
34,4,3ȮŐįĬĔŅĶĻŉĔļŅŐĭĭȮ1 

&Ĕ'ȮĨƟŀĚœħƟĶńĭľĬƞĺĵĔŇĨĺŇĪĵŅĬŇıĬīƢėĶĭĨŅĴőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 
&ĕ'ȮŏĽĬŀĺŇĪĵŅĬŇıĬīƢĪňŗŐĽħĚĩŉĚĔŅĶėƟĬıĭĺŇĪĵŅĔŅĶŒľĴƞȮėĺŅĴėŇħĶŇŏĶŇŗĴȮľĶŊŀȮĔŅĶ

ĺŇěŅĶĦƢħƟĺĵėĺŅĴėŇħŒľĴƞ 
&ė'ȮĴňĭĪėĺŅĴĺŇěńĵĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮĪňŗĴŅěŅĔįĸĚŅĬĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬ

ľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇȮĞŉŗĚĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸ
ĴŅĨĶģŅĬĪňŗĴňįŌƟıŇěŅĶĦŅįĸĚŅĬȮ&Referees'ȮěŜŅĬĺĬœĴƞĨŗŜŅĔĺƞŅ 2 ĝŇŘĬ 

34,4,4ȮŐįĬĔŅĶĻŉĔļŅŐĭĭȮ2 
&Ĕ'ȮĨƟŀĚœħƟľĬƞĺĵĔŇĨėĶĭŐĸŃĽŀĭįƞŅĬĶŅĵĺŇĝŅĨŅĴőėĶĚĽĶƟŅĚľĸńĔĽŌĨĶȮ 
&ĕ'ȮĴňėŃŐĬĬŏĜĸňŗĵĽŃĽĴœĴƞĨŗŜŅĔĺƞŅȮ3,25Ȯ 
&ė'ȮŏĽĬŀĺŇĪĵŅĬŇıĬīƢĪňŗŐĽħĚĩŉĚĔŅĶėƟĬıĭĺŇĪĵŅĔŅĶŒľĴƞȮėĺŅĴėŇħĶŇŏĶŇŗĴȮľĶŊŀȮĔŅĶ

ĺŇěŅĶĦƢħƟĺĵėĺŅĴėŇħŒľĴƞ 
&Ě'ȮĨƟŀĚŏįĵŐıĶƞįĸĚŅĬĺŇĝŅĔŅĶŐĭĭŒħŐĭĭľĬŉŗĚħńĚĨƞŀœĮĬňŘ 
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&/'ȮĴňĭĪėĺŅĴĺŇěńĵĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮĪňŗĴŅěŅĔįĸĚŅĬĺŇĪĵŅĬŇıĬīƢ
ľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĨƟŀĚœħƟĶńĭĔŅĶĨňıŇĴıƢľĶŊŀŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶ
ĶŃħńĭĬŅĬŅĝŅĨŇȮĞŉŗĚĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸĴŅĨĶģŅĬĪňŗĴňįŌƟıŇěŅĶĦŅįĸĚŅĬȮ&Referees'ȮěŜŅĬĺĬœĴƞĨŗŜŅĔĺƞŅ 2 ĝŇŘĬȮ
ľĶŊŀ 

&0'ȮĨƟŀĚĴňĭĪėĺŅĴĺŇěńĵĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮĪňŗĴŅěŅĔįĸĚŅĬ
ĺŇĪĵŅĬŇıĬīƢľĶŊŀĽƞĺĬľĬŉŗĚĕŀĚĺŇĪĵŅĬŇıĬīƢĪňŗŀĵƞŅĚĬƟŀĵœħƟĶńĭĔŅĶĵŀĴĶńĭŒľƟĨňıŇĴıƢŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĶŃħńĭ
ĬŅĬŅĝŅĨŇȮĞŉŗĚĽŊĭėƟĬœħƟŒĬģŅĬĕƟŀĴŌĸĴŅĨĶģŅĬĪňŗĴňįŌƟıŇěŅĶĦŅįĸĚŅĬȮ&Referees'ȮěŜŅĬĺĬœĴƞĨŗŜŅĔĺƞŅ 1 ĝŇŘĬȮŐĸŃ 

&0,/'ȮĭĪėĺŅĴĺŇěńĵĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮĪňŗĸĚıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĳŌĴŇĳŅėľĶŊŀĶŃħńĭĝŅĨŇĪňŗĴňįŌƟıŇěŅĶĦŅįĸĚŅĬȮ&Referees'ȮœĴƞĨŗŜŅĔĺƞŅȮ2 ĝŇŘĬȮľĶŊŀ 

&0,0'ȮĭĪėĺŅĴĺŇěńĵĪňŗŏĽĬŀŒĬĔŅĶĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴň
ŏŀĔĽŅĶĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮĨňıŇĴıƢŒĬĶŅĵĚŅĬĶĺĴŏĸƞĴĔŅĶĽńĴĴĬŅȮ&Proceedings'ȮœĴƞĨŗŜŅĔĺƞŅȮ2 ĝŇŘĬȮĪňŗĴň
įŌƟĪĶĚėŋĦĺŋĥŇıŇěŅĶĦŅįĸĚŅĬȮľĶŊŀ 

&0,1'ȮĭĪėĺŅĴĺŇěńĵĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮĪňŗĸĚıŇĴıƢŒĬĺŅĶĽŅĶ
ĶŃħńĭĳŌĴŇĳŅėľĶŊŀĶŃħńĭĝŅĨŇĪňŗĴňįŌƟıŇěŅĶĦŅįĸĚŅĬȮ&Referees'ȮœĴƞĨŗŜŅĔĺƞŅȮ1 ĝŇŘĬŐĸŃĭĪėĺŅĴĺŇěńĵĪňŗŏĽĬŀŒĬĔŅĶ
ĮĶŃĝŋĴĺŇĝŅĔŅĶĶŃħńĭĬŅĬŅĝŅĨŇĪňŗĴňŏŀĔĽŅĶĜĭńĭĽĴĭŌĶĦƢȮ&Full Paper'ȮĨňıŇĴıƢŒĬĶŅĵĚŅĬĶĺĴŏĸƞĴĔŅĶĽńĴĴĬŅȮ
&Proceedings'ȮĪňŗĴňįŌƟĪĶĚėŋĦĺŋĥŇıŇěŅĶĦŅįĸĚŅĬœĴƞĨŗŜŅĔĺƞŅȮ1 ĝŇŘĬȮ 
ĕƟŀȮ35ȮĬńĔĻŉĔļŅĨƟŀĚĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕĪňŗŐĨƞĸŃľĸńĔĽŌĨĶĔŜŅľĬħȮőħĵėĺŅĴŏľŖĬĝŀĭĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃŀĵƞŅĚėĶĭĩƟĺĬ 
ĕƟŀȮ36ȮŒĬĔŅĶıŇěŅĶĦŅŒľƟĬńĔĻŉĔļŅœħƟĶńĭĮĶŇĠĠŅȮĬŀĔěŅĔėĦŃĔĶĶĴĔŅĶĮĶŃěŜŅėĦŃěŃıŇěŅĶĦŅěŅĔįĸ
ĔŅĶĻŉĔļŅĕŀĚĬńĔĻŉĔļŅŐĸƟĺŒľƟĬŜŅıķĨŇĔŅĶĦƢĕŀĚĬńĔĻŉĔļŅŒĬħƟŅĬėĺŅĴĮĶŃıķĨŇȮėŋĦīĶĶĴȮŐĸŃěĶŇĵīĶĶĴȮŀńĬ
ŏĮƦĬŏĔňĵĶĨŇŐĸŃĻńĔħŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĪňŗĴľŅĺŇĪĵŅĸńĵĔŜŅľĬħȮĨĸŀħŏĺĸŅĪňŗĻŉĔļŅŀĵŌƞŒĬĴľŅĺŇĪĵŅĸńĵěĬĩŉĚĺńĬĪňŗ
ěŃĬŜŅŏĽĬŀĽĳŅĴľŅĺŇĪĵŅĸńĵıŇěŅĶĦŅŀĬŋĴńĨŇŒľƟĮĶŇĠĠŅȮĴŅŏĮƦĬŏĔĦĤƢĮĶŃĔŀĭĔŅĶıŇěŅĶĦŅħƟĺĵ 
 

ĪńŘĚĬňŘ ŀŅěĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŉŘĬŀĵŌƞĔńĭĮĶŃĔŅĻĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň 
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ľĴĺħĪňŗȮ4ȮĔŅĶıńĥĬŅėĦŅěŅĶĵƢ 
 

1,Ȯ ĔŅĶŏĨĶňĵĴĔŅĶĽŜŅľĶńĭŀŅěŅĶĵƢŒľĴƞ 
1.1 ĴňĔŅĶĮģĴĬŇŏĪĻŐĬŃŐĬĺĔŅĶŏĮƦĬėĶŌŐĸŃĬŜŅŏĽĬŀĔĶŀĭĴŅĨĶģŅĬĺŇĝŅĝňıĕŀĚĴľŅĺŇĪĵŅĸńĵȮħƟŅĬĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬŐĸŃĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮKMUTT PSF (KMUTT-Professional Standard 
Framework ů Learning and Teaching) ŐĔƞŀŅěŅĶĵƢŒľĴƞȮŒľƟĴňėĺŅĴĶŌƟŐĸŃŏĕƟŅŒěĽĴĶĶĩĬŃŏĭŊŘŀĚĨƟĬ
ĕŀĚėĺŅĴŏĮƦĬėĶŌĨŅĴĬőĵĭŅĵĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮėĦŃĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ
ĨĸŀħěĬŒĬľĸńĔĽŌĨĶĪňŗĽŀĬȮĶĺĴĪńŘĚȮŀĭĶĴĺŇīňĔŅĶĽŀĬŐĭĭĨƞŅĚŕȮĨĸŀħěĬĔŅĶŒĝƟŐĸŃįĸŇĨĽŊŗŀĔŅĶĽŀĬȮ
ŏıŊŗŀŏĮƦĬĔŅĶıńĥĬŅĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢ 

1.2 ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵ
ŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮőħĵįƞŅĬĔŅĶĪŜŅĺŇěńĵĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅĪňŗœĴƞŒĝƞĺŇěńĵŒĬŐĬĺĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸĻŉĔļŅŏĮƦĬ
ŀńĬħńĭŐĶĔȮĔŅĶĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴȮħŌĚŅĬĪŅĚĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮ
ĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

 
2.Ȯ ĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃĪńĔļŃŒľƟŐĔƞėĦŅěŅĶĵƢ 

2.1 ĔŅĶıńĥĬŅĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĺńħŐĸŃĔŅĶĮĶŃŏĴŇĬįĸȮ 
2.1.1 ĽƞĚŏĽĶŇĴŀŅěŅĶĵƢŒľƟĴňĔŅĶŏıŇŗĴıŌĬėĺŅĴĶŌƟĨŅĴĴŅĨĶģŅĬĺŇĝŅĝňıĕŀĚĴľŅĺŇĪĵŅĸńĵȮħƟŅĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬŐĸŃĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟȮKMUTT PSF (KMUTT-Professional Standard 
Framework ů Learning and Teaching) ĽĶƟŅĚŏĽĶŇĴĮĶŃĽĭĔŅĶĦƢŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶŏĶňĵĬĽŀĬ
ŐĸŃĔŅĶĺŇěńĵŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĬŀĔěŅĔĬňŘȮĵńĚĽĬńĭĽĬŋĬħƟŅĬĔŅĶĻŉĔļŅĨƞŀȮİƗĔŀĭĶĴħŌĚŅĬĪŅĚ
ĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıŒĬŀĚėƢĔĶĨƞŅĚŕȮĔŅĶĮĶŃĝŋĴĪŅĚĺŇĝŅĔŅĶĪńŘĚŒĬĮĶŃŏĪĻŐĸŃ-ľĶŊŀĨƞŅĚĮĶŃŏĪĻȮ
ľĶŊŀĔŅĶĸŅŏıŊŗŀŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢ 

2.1.2 ĔŅĶŏıŇŗĴıŌĬĪńĔļŃĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŒľƟĪńĬĽĴńĵȮ 
2.2 ĔŅĶıńĥĬŅĺŇĝŅĔŅĶŐĸŃĺŇĝŅĝňıħƟŅĬŀŊŗĬŕȮ 

2.2.1 ĴňĔŅĶĽƞĚŏĽĶŇĴŒľƟŀŅěŅĶĵƢĪŜŅįĸĚŅĬĪŅĚĺŇĝŅĔŅĶĽŅĵĨĶĚŒĬĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
2.2.2 ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢıńĥĬŅŒĬŏĶŊŗŀĚĕŀĚĔŅĶĪŜŅĺŇěńĵŐĸŃıńĥĬŅĬĺńĨĔĶĶĴ 
2.2.3 ĔŅĶĴňĽƞĺĬĶƞĺĴŒĬĔŇěĔĶĶĴĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞĝŋĴĝĬĪňŗŏĔňŗĵĺĕƟŀĚȮĪńŘĚħƟŅĬĔŅĶıńĥĬŅėĺŅĴĶŌƟŐĸŃ
ėŋĦīĶĶĴȮ 
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ľĴĺħĪňŗȮ5ȮȮĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶ 
 

1. ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬ 
ľĸńĔĽŌĨĶœħƟħŜŅŏĬŇĬĔŅĶĮĶŃĔńĬėŋĦĳŅıĶŃħńĭľĸńĔĽŌĨĶȮŐĭƞĚœħƟŏĮƦĬȮ0ȮŀĚėƢĮĶŃĔŀĭȮœħƟŐĔƞȮ 
- ŀĚėƢĮĶŃĔŀĭĪňŗȮ1 ĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĕŀĚȮĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚȮȮȮȮȮ
ĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&ĽĮ,ŀĺ,'ȮŏĮƦĬĮĶŃěŜŅĪŋĔĮƖĔŅĶĻŉĔļŅȮ 

- ŀĚėƢĮĶŃĔŀĭĪňŗȮ2 ŏĔĦĤƢĔŅĶıńĥĬŅȮŒĝƟŐĬĺĪŅĚĕŀĚȮASEAN University Network Quality 
Assurance &AUN-QA'ȮőħĵĶŀĭĔŅĶĮĶŃŏĴŇĬŀĵƞŅĚĬƟŀĵ 1 ėĶńŘĚŒĬĶŀĭȮ5ȮĮƖ 
ĞŉŗĚħŜŅŏĬŇĬĔŅĶĨŅĴĴĨŇĪňŗĮĶŃĝŋĴĽĳŅĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň ėĶńŘĚĪňŗ 187 ŏĴŊŗŀĺńĬĪňŗ 4 

ĔŋĴĳŅıńĬīƢ 2558 œħƟĴňĴĨŇŒľƟėĺŅĴŏľŖĬĝŀĭľĸńĔĔŅĶĶŃĭĭĮĶŃĔńĬėŋĦĳŅıĔŅĶĻŉĔļŅĕŀĚ Ĵěī. ĪňŗŒĝƟĶŃĭĭ
ĮĶŃĔńĬėŋĦĳŅıȮCUPT QA (Council of the University Presidents of Thailand Quality Assurance) 
őħĵŒĬĶŃħńĭľĸńĔĽŌĨĶŒľƟŒĝƟŏĔĦĤƢĕŀĚ ASEAN University Network - Quality Assurance (AUN-QA) ĳŅė
ĮĶŃŏĪĻœĪĵ ľĶŊŀľŅĔľĸńĔĽŌĨĶŒħĮĶŃĽĚėƢěŃŒľƟĴňĔŅĶĮĶŃĔńĬėŋĦĳŅıĨŅĴŐĬĺĪŅĚŀŊŗĬŕ ĪňŗŏĮƦĬĪňŗĵŀĴĶńĭŒĬ
ĶŃħńĭĽŅĔĸ  
 
2,Ȯ ĭńĦĤŇĨȮ 
ĴľŅĺŇĪĵŅĸńĵœħƟĔŜŅľĬħĬőĵĭŅĵħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĳŅĵŒĨƟĔĶŀĭĴŅĨĶģŅĬĔŅĶĻŉĔļŅȮKMUTT Student 

QFȮĞŉŗĚĽŀħėĸƟŀĚĔńĭĔĶŀĭĴŅĨĶģŅĬĔŅĶĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅœĪĵȮ&Thailand Qualification Framework: 
TQF) ĪňŗĔŜŅľĬħėŋĦĸńĔļĦŃĕŀĚĭńĦĤŇĨĨƟŀĚŏĮƦĬŏĸŇĻĪŅĚĺŇĝŅĔŅĶŐĸŃĪŜŅĚŅĬœħƟěĶŇĚȮ&Practical Excellence) 
ŐĸŃŏĮƦĬįŌƟĬŜŅĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚĽńĚėĴȮ&Social Change Agent) ĳŅĵŒĨƟĔĶŀĭĔŅĶĮĢŇĭńĨŇȮŴKMUTT 
Education ReformŵȮĪňŗŏĮĸňŗĵĬĶŃĭĭĔŅĶĻŉĔļŅŏĝŇĚȮŴŏĬŊŘŀľŅȮ&Content)ŵŐĸŃȮŴŀŅĝňıȮ&Employment)ŵȮ
ŏĮƦĬĔŅĶĻŉĔļŅŏĝŇĚĽĴĶĶĩĬŃȮ&Competence)ȮŐĸŃĽńĴĴŅĝňıȮ&Employability) ŀńĬŏĮƦĬĔŅĶĮĶńĭŏĮĸňŗĵĬěŅĔ
ĔŅĶĻŉĔļŅŏĬƟĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢȮ&Teaching) ŒľƟŏĮƦĬĽĶƟŅĚĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮ&Student Learning) ŏĮƦĬ
ľĸńĔȮĞŉŗĚŒĬľĸńĔĽŌĨĶœħƟŏĬƟĬĔŅĶĪŜŅĺŇěńĵĪňŗŏĮƦĬĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬŏĮƦĬľĸńĔȮĔĸƞŅĺėŊŀȮľĸńĔĽŌĨĶěŃĪŜŅľĬƟŅĪňŗŏĮƦĬȮ
ŴįŌƟĽĶƟŅĚŵȮĬĺńĨĔĶĶĴȮ&Inventor) ħƟŅĬĔŅĶŏĶňĵĬĔŅĶĽŀĬ ŏıŊŗŀŒľƟĬńĔĻŉĔļŅŏĶňĵĬĶŌƟŏıŊŗŀįĸŇĨĭńĦĤŇĨĪňŗŏĮƦĬȮȮȮȮȮȮ
ŴįŌƟĬŜŅĔŅĶŏĮĸňŗĵĬŐĮĸĚȮ&Change Agent)ŵȮĪňŗĴňȮMultiple Intelligence ĪňŗŏĬƟĬȮŴ2HŵȮœħƟŐĔƞȮHead Hand 
Heart ŐĸŃȮHuman 

 ľĸńĔĽŌĨĶĴňľĸńĔŒĬĔŅĶıńĥĬŅĔŅĶĻŉĔļŅĨŅĴȮKMUTT ER ŐĸŃĽƞĚŏĽĶŇĴĔŅĶįĸŇĨĭńĦĤŇĨĪňŗĴňėŋĦĳŅıŏĮƦĬ
ĔŅĶıńĥĬŅĶŃĭĭȮĔĶŃĭĺĬĔŅĶȮŐĬĺĪŅĚȮĺŇīňĔŅĶȮŏĪėĬŇėĔŅĶĽŀĬȮőħĵŏĬƟĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴŋƞĚŏĬƟĬįĸĸńıīƢ
ĔŅĶŏĶňĵĬĶŌƟĕŀĚįŌƟŏĶňĵĬȮ&Outcomes based Education : OBE) ŏĮƦĬĽŜŅėńĠŐĸŃľĸńĔĽŌĨĶœħƟĪŜŅĔŅĶěńħĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬĨŅĴȮKMUTT ERȮĞŉŗĚŐĭƞĚŏĮƦĬȮ2ȮĝƞĺĚȮőħĵŒĬĝƞĺĚŐĶĔŏĮƦĬĔŅĶŏĶňĵĬĶŅĵĺŇĝŅĭńĚėńĭŐĸŃĺŇĝŅŏĸŊŀĔ
ĨŅĴľĸńĔĽŌĨĶ ĞŉŗĚŏĮƦĬĔŅĶĮĶńĭŏĮĸňŗĵĬ (Reinvent) ĔĶŃĭĺĬĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗŏĮƦĬĔŅĶŏĶňĵĬĶŌƟŐĭĭĪŅĚĔŅĶȮ
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&Formal Learning) ĽŜŅľĶńĭŒĬĝƞĺĚĨƞŀœĮěŃĮĶńĭŏĮĸňŗĵĬȮ&Transform) ĭĶŇĭĪĪňŗįŌƟŏĶňĵĬœĴƞœħƟŏĮƦĬŏěƟŅĕŀĚȮ
&Ownership) ĽŌƞĔŅĶĪňŗįŌƟŏĶňĵĬŏĮƦĬŏěƟŅĕŀĚĔŅĶŏĶňĵĬĶŌƟĕŀĚĨĬŏŀĚĽŌƞĔŅĶŏĶňĵĬĶŌƟŐĭĭŀńīĵŅĻńĵȮ&Informal 
Learning)ȮőħĵěŃŏĬƟĬĔŅĶĽĶƟŅĚĪĶńıĵŅĔĶĴĬŋļĵƢŏĝŇĚĽĴĶĶĩĬŃȮ&Competence) įƞŅĬĔŅĶĪŜŅĺŇěńĵŒĬĶŃľĺƞŅĚ
ĔŅĶĪŜŅĺŇĪĵŅĬŇıĬīƢ 

 őħĵŏĮƦĬĔŅĶĽĶƟŅĚĭńĦĤŇĨįƞŅĬĔŅĶĭŌĶĦŅĔŅĶĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĪŜŅĺŇěńĵȮĔŅĶĭĶŇĔŅĶĺŇĝŅĔŅĶŐĔƞ
ĳŅėŏŀĔĝĬȮĝŋĴĝĬȮŐĸŃĽńĚėĴĪňŗŏĮƦĬĮĶŃőĵĝĬƢĨƞŀĽńĚėĴőĸĔȮĴňĪńĔļŃėĺŅĴŏĮƦĬĬĺńĨĔĶȮĽŅĴŅĶĩĪŜŅĚŅĬȮStart 
up ŏĮƦĬįŌƟĮĶŃĔŀĭĔŅĶĪŅĚħƟŅĬŏĪėőĬőĸĵňȮŏĮƦĬȮŴįŌƟĬŜŅĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚĽńĚėĴȮ&Social Change Agent)ŵȮ
ĶĺĴĪńŘĚȮĴňĽƞĺĬĶƞĺĴĔńĭĔŅĶŐĸĔŏĮĸňŗĵĬŏĶňĵĬĶŌƟŐĸŃĔŅĶĩƞŅĵĪŀħėĺŅĴĶŌƟŐĸŃŏĪėőĬőĸĵňĳŅĵŒĬĴľŅĺŇĪĵŅĸńĵȮ
ĶĺĴĪńŘĚȮĶŃľĺƞŅĚĴľŅĺŇĪĵŅĸńĵĔńĭĝŋĴĝĬŐĸŃĽńĚėĴȮĳŅėīŋĶĔŇěŀŋĨĽŅľĔĶĶĴȮĽĩŅĭńĬŀŋħĴĻŉĔļŅȮŐĸŃĳŅėĶńģŀŊŗĬŕȮ
ŒĬĶŃħńĭĽŅĔĸ 

 
3. ĬńĔĻŉĔļŅȮ 
 ĔŅĶıńĥĬŅĬńĔĻŉĔļŅĨŅĴȮKMUTT Student Development 14.Ȯ&KSD 14.'ȮĔŜŅľĬħĺƞŅȮĨƟŀĚŀŅĻńĵĔŅĶ
ıńĥĬŅŀĵƞŅĚĶŀĭħƟŅĬŒľƟĴňėĺŅĴŏĔƞĚŒĬħƟŅĬĺŇĝŅĔŅĶȮŏĮƦĬėĬħňȮĴňėĺŅĴĨĶŃľĬńĔŐĸŃĶńĭįŇħĝŀĭĨƞŀĽńĚėĴȮőħĵĴňȮ
Code of Honor ŏĮƦĬľńĺŒěŐĸŃĴňėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢȮ&KMUTT Student QF) ŏĮƦĬŏĮƚŅľĴŅĵȮ
įĸńĔħńĬĔŅĶıńĥĬŅĬńĔĻŉĔļŅĨŅĴŐĬĺĪŅĚȮŴKSD 14.ŵȮŀĵƞŅĚěĶŇĚŐĸŃŏĕƟĴŐĕŖĚȮőħĵěŃħŜŅŏĬŇĬĔŅĶĳŅĵŒĨƟŐĬĺĪŅĚ
ĽŜŅėńĠȮ2ȮŐĬĺĪŅĚȮœħƟŐĔƞȮ 

1) ĔŅĶĽƞĚŏĽĶŇĴŒľƟŏĔŇħĺńĥĬīĶĶĴȮĬĺńĨĔĶĶĴĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŏĮƦĬĔĶŃĭĺĬĔŅĶŏĶňĵĬĶŌƟįƞŅĬĔŅĶ
ĮĢŇĭńĨŇĔŅĶĪŜŅĔŇěĔĶĶĴȮ&Active Learning)ȮŏĶňĵĬĶŌƟěŅĔĮĶŃĽĭĔŅĶĦƢĴŅĔĔĺƞŅĔŅĶŏĶňĵĬĶŌƟĳŅĵŒĬ
ľƟŀĚŏĶňĵĬŏıňĵĚŀĵƞŅĚŏħňĵĺȮŐĸŃŏĝŊŗŀĺƞŅĔŅĶŏĶňĵĬĶŌƟőħĵįŌƟŏĶňĵĬħŜŅŏĬŇĬĔŅĶŏŀĚȮ 

2) ĽĶƟŅĚŐĶĚĭńĬħŅĸŒěŒľƟĬńĔĻŉĔļŅıńĥĬŅėĺŅĴŏĮƦĬįŌƟĬŜŅĔŅĶŏĮĸňŗĵĬŐĮĸĚȮįƞŅĬőėĶĚĔŅĶľĶŊŀĔŇěĔĶĶĴĨƞŅĚŕȮ
őħĵŒľƟĬńĔĻŉĔļŅĴňĽƞĺĬŒĬĔŅĶŒľƟėĺŅĴŏľŖĬȮĨńħĽŇĬŒěȮĶĺĴĩŉĚŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĸĚĴŊŀĮĢŇĭńĨŇŀĵƞŅĚ
ěĶŇĚěńĚȮ 

3) ĮĸŌĔİƤĚŒľƟĬńĔĻŉĔļŅĶńĔŒĬĚŅĬĺŇěńĵȮĽƞĚŏĽĶŇĴŒľƟŏĔŇħĔŅĶıńĥĬŅĚŅĬĺŇěńĵŐĸŃĬŜŅėŋĦėƞŅŐĸŃĮĶŃőĵĝĬƢěŅĔ
ĔŅĶĪŜŅĺŇěńĵœĮŒĝƟŒĬĔŅĶıńĥĬŅŏĪėőĬőĸĵňŐĸŃĬĺńĨĔĶĶĴ 

4) ĽĬńĭĽĬŋĬĬńĔĻŉĔļŅŒľƟĴňėĺŅĴĶŇŏĶŇŗĴĪňŗěŃĪŜŅĔŇěĔĶĶĴŀńĬŏĮƦĬĮĶŃőĵĝĬƢȮŏĮƕħőŀĔŅĽŒľƟĬńĔĻŉĔļŅĴňĽƞĺĬŒĬ
ĔŅĶŏĽĬŀėĺŅĴėŇħŒľĴƞŕȮŏıŊŗŀĽĶƟŅĚėĺŅĴŏĮĸňŗĵĬŐĮĸĚŒĬĔŅĶĪŜŅĔŇěĔĶĶĴĪňŗěŃĪŜŅĽŇŗĚŒľĴƞŕȮŐĭƞĚĮƤĬ
ĮĶŃĽĭĔŅĶĦƢȮĴŅĶĺĴĨńĺŐĸŃĪŜŅĔŇěĔĶĶĴĪňŗĴňėŋĦėƞŅŒľƟĔńĭĽńĚėĴȮ 

5) ıńĥĬŅĭĶĶĵŅĔŅĻėĺŅĴŏĮƦĬĬŅĬŅĝŅĨŇȮŏıŊŗŀıńĥĬŅĬńĔĻŉĔļŅŐĸŃĭŋėĸŅĔĶŒľƟĴňĮĶŃĽĭĔŅĶĦƢĽŅĴŅĶĩ
ŏĮƕħőĸĔĪńĻĬƢŒĬĔŅĶŏĶňĵĬĶŌƟŒĬĺńĥĬīĶĶĴȮ&Expose Multicultural) ŐĸŃĳŅļŅĪňŗľĸŅĔľĸŅĵȮĶĺĴĪńŘĚ
ĔŅĶŏĶňĵĬĶŌƟĩŉĚėĺŅĴľĸŅĔľĸŅĵŀŊŗĬŕȮŏıŊŗŀŒľƟŀĵŌƞĶƞĺĴľĶŊŀĔŅĶĪȮŅĚŅĬĔńĭįŌƟŀŊŗĬŒĬĽńĚėĴőĸĔœħƟȮĽƞĚŏĽĶŇĴŒľƟĴň
ĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶ 
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 Ȯ1,/ȮĔŅĶŒľƟėŜŅĮĶŉĔļŅħƟŅĬĺŇĝŅĔŅĶȮŐĸŃŀŊŗĬŕȮŐĔƞĬńĔĻŉĔļŅ 
ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 

ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩĽŜŅŏĶŖě
ĔŅĶĻŉĔļŅŏĮƦĬĭńĦĤŇĨĪňŗĴňėŋĦĳŅı
œħƟĳŅĵŒĬĶŃĵŃŏĺĸŅĪňŗľĸńĔĽŌĨĶ
ĔŜŅľĬħȮőħĵĴňĪńŘĚĔŅĶĻŉĔļŅħƟŅĬ
ĺŇĝŅĔŅĶȮĔŅĶĮĢŇĭńĨŇĺŇĝŅĝňıȮĔŅĶŒĝƟ
ĝňĺŇĨĶŃľĺƞŅĚĔŅĶĻŉĔļŅŐĸŃĔŅĶ
ıńĥĬŅĨĬŏŀĚħƟĺĵĔŇěĔĶĶĴ
ĬńĔĻŉĔļŅ 

/,ȮěńħŒľƟŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĴň
ĳŅĶŃĚŅĬĶŅĵĽńĮħŅľƢĽŜŅľĶńĭŒľƟ
ėŜŅĮĶŉĔļŅŐĔƞĬńĔĻŉĔļŅȮ 
0,ȮěńħŒľƟĴňŀŅěŅĶĵƢĮĶŃěŜŅĔĸŋƞĴĺŇěńĵ
ŐĸŃĴňĔŅĶěńħĽńĴĴĬŅĳŅĵŒĬĔĸŋƞĴ
ĺŇěńĵŏıŊŗŀŒľƟėŜŅĮĶŉĔļŅŐĸŃĨŇħĨŅĴ
ĔŅĶıńĥĬŅĨĬŏŀĚȮĪńŘĚħƟŅĬĺŇĝŅĔŅĶ
ŐĸŃĽńĚėĴĕŀĚĬńĔĻŉĔļŅ 
1,ȮěńħŒľƟĴňŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃ
ĔĶĶĴĔŅĶĪňŗĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩ
ŒĬĔŅĶĨŇħĨŅĴŐĸŃŒľƟėŜŅĮĶŉĔļŅŐĔƞ
ĬńĔĻŉĔļŅŒĬĔŅĶıńĥĬŅĨĬŏŀĚŐĸŃ
ĔŅĶıńĥĬŅĚŅĬĺŇěńĵĕŀĚĬńĔĻŉĔļŅ 
4,ȮěńħŏěƟŅľĬƟŅĪňŗĮĶŃĽŅĬĚŅĬȮ
ĽĬńĭĽĬŋĬĔŅĶěńħĔŅĶĻŉĔļŅĪňŗ
ĽŅĴŅĶĩŀŜŅĬĺĵėĺŅĴĽŃħĺĔȮŐĸŃ
ŒľƟėŜŅĮĶŉĔļŅŒĬŏĭŊŘŀĚĨƟĬ ŐĔƞ
ĬńĔĻŉĔļŅœĪĵŐĸŃĬńĔĻŉĔļŅĨƞŅĚĝŅĨŇ 
5,ȮĽĬńĭĽĬŋĬĔŅĶħŜŅŏĬŇĬĔŇěĔĶĶĴ
ĪŅĚĽńĚėĴĕŀĚĬńĔĻŉĔļŅĪńŘĚħƟŅĬĔŅĶ
ěńħĔŇěĔĶĶĴȮŐĸŃĔŅĶĽĬńĭĽĬŋĬħƟŅĬ
ĚĭĮĶŃĴŅĦȮ 

/,ȮěŜŅĬĺĬĝńŗĺőĴĚĔŅĶŒľƟėŜŅĮĶŉĔļŅ
ŐĔƞĬńĔĻŉĔļŅĕŀĚŀŅěŅĶĵƢĮĶŃěŜŅ
ľĸńĔĽŌĨĶ 
0,ȮĭńĬĪŉĔĔŅĶĮĶŃĝŋĴĔĸŋƞĴĺŇěńĵŏıŊŗŀ
ĨŇħĨŅĴįĸĔŅĶħŜŅŏĬŇĬĔŅĶŐĸŃ
ıńĥĬŅĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 
1,ȮįĸĔŅĶħŜŅŏĬŇĬĔŅĶĺńħįĸ
ėĺŅĴĔƟŅĺľĬƟŅĺŇĪĵŅĬŇıĬīƢĮĶŃěŜŅ
ĳŅėĔŅĶĻŉĔļŅ 
2,ȮĶŅĵĬŅĴĭŋėĸŅĔĶİƙŅĵĽĬńĭĽĬŋĬ
ŐĸŃėŋĦĺŋĥŇĕŀĚİƙŅĵĽĬńĭĽĬŋĬ 
5,ȮĶŅĵĚŅĬįĸĽĶŋĮőėĶĚĔŅĶıńĥĬŅ
ĪńĔļŃĪŅĚĽńĚėĴĕŀĚĬńĔĻŉĔļŅȮ
ŐĸŃĶŅĵĝŊŗŀĬńĔĻŉĔļŅĪňŗŏĕƟŅĶƞĺĴȮ 

 
1,0ȮȮĔŅĶŀŋĪīĶĦƢĕŀĚĬńĔĻŉĔļŅ 
ŏĮƦĬœĮĨŅĴȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨȮ

ĻŉĔļŅȮı,Ļ,Ȯ0340ȮľĴĺħȮ7ȮĔŅĶŀŋĪīĶĦƢȮ 
 

2,Ȯ ŀŅěŅĶĵƢ 
 2,/ȮȮĔŅĶĶńĭŀŅěŅĶĵƢŒľĴƞ 

2.1.1 ŀŅěŅĶĵƢĮĶŃěŜŅĨƟŀĚĴňėŋĦĺŋĥŇŏĮƦĬœĮĨŅĴȮĮĶŃĔŅĻĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬ 
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ľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ2558Ȯ 
2.1.2 ĴňėĺŅĴŏĕƟŅŒěĩŉĚŏĮƚŅľĴŅĵȮĺńĨĩŋĮĶŃĽĚėƢȮŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮ 
2.1.3 ĴňėĺŅĴĶŌƟȮĴňĪńĔļŃŒĬĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĮĶŃŏĴŇĬįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅŐĸŃĴň 
ĮĶŃĽĭĔŅĶĦƢĪŜŅĺŇěńĵľĶŊŀĮĶŃĽĭĔŅĶĦƢĮĶŃĔŀĭĺŇĝŅĝňıŒĬĽŅĕŅĺŇĝŅĪňŗĽŀĬȮȮȮȮ 
2.1.4  įƞŅĬĔŅĶėńħŏĸŊŀĔŐĸŃĽńĴĳŅļĦƢȮőħĵėĦŃĔĶĶĴĔŅĶĕŀĚĳŅėĺŇĝŅȮėĦŃŐĸŃįŌƟĭĶŇľŅĶĕŀĚ
ĴľŅĺŇĪĵŅĸńĵŏıŊŗŀŒľƟŏĕƟŅŒěĩŉĚŏĮƚŅľĴŅĵȮĺńĨĩŋĮĶŃĽĚėƢŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚľĸńĔĽŌĨĶȮĨĸŀħěĬ
ĺŇĽńĵĪńĻĬƢĕŀĚĴľŅĺŇĪĵŅĸńĵ 

 2,0ȮȮĔŅĶĴňĽƞĺĬĶƞĺĴĕŀĚėĦŅěŅĶĵŒĬĔŅĶĺŅĚŐįĬȮĔŅĶĨŇħĨŅĴŐĸŃĪĭĪĺĬľĸńĔĽŌĨĶȮ 
 ėĦŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶŐĸŃįŌƟĽŀĬȮěŃĨƟŀĚĮĶŃĝŋĴĶƞĺĴĔńĬŒĬĔŅĶĺŅĚŐįĬěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ
ĔŅĶĮĶŃŏĴŇĬįĸŐĸŃŒľƟėĺŅĴŏľŖĬĝŀĭĔŅĶĮĶŃŏĴŇĬįĸĪŋĔĶŅĵĺŇĝŅȮĶĺĴĩŉĚȮŏĔŖĭĶĺĭĶĺĴĕƟŀĴŌĸȮŏıŊŗŀŏĨĶňĵĴœĺƟ
ĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶȮĨĸŀħěĬĮĶŉĔļŅľŅĶŊŀŐĬĺĪŅĚĪňŗěŃĪŜŅŒľƟĭĶĶĸŋŏĮƚŅľĴŅĵĨŅĴľĸńĔĽŌĨĶȮŐĸŃ
œħƟĭńĦĤŇĨŏĮƦĬœĮĨŅĴėŋĦĸńĔļĦŃĭńĦĤŇĨĪňŗıŉĚĮĶŃĽĚėƢ 
2,1ȮȮĔŅĶŐĨƞĚĨńŘĚŀŅěŅĶĵƢıŇŏĻļ 
 2,1,/ȮȮĽńħĽƞĺĬŀŅěŅĶĵƢĨƞŀĬńĔĻŉĔļŅŏĨŖĴŏĺĸŅŏĪňĵĭŏĪƞŅŒľƟŏĮƦĬœĮĨŅĴŏĔĦĤƢĔŅĶĮĶŃĔńĬėŋĦĳŅı
ĔŅĶĻŉĔļŅĳŅĵŒĬĽĩŅĬĻŉĔļŅĶŃħńĭŀŋħĴĻŉĔļŅȮĕŀĚȮĽĮ,ŀĺ, 
 2,1,0ȮȮĽŜŅľĶńĭŀŅěŅĶĵƢıŇŏĻļľĶŊŀĺŇĪĵŅĔĶįŌƟŏĝňŗĵĺĝŅĠĩŊŀĺƞŅĴňėĺŅĴĽŜŅėńĠĴŅĔȮŏıĶŅŃěŃŏĮƦĬįŌƟ
ĩƞŅĵĪŀħĮĶŃĽĭĔŅĶĦƢĨĶĚěŅĔĔŅĶĮĢŇĭńĨŇĴŅŒľƟėĺŅĴĶŌƟĔńĭĬńĔĻŉĔļŅȮħńĚĬńŘĬȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮěŉĚ
ĴňĬőĵĭŅĵŒľƟŏĝŇĠĺŇĪĵŅĔĶĳŅĵĬŀĔĪňŗĴňėĺŅĴŏĝňŗĵĺĝŅĠŐĸŃĮĶŃĽĭĔŅĶĦƢĔŅĶĪŜŅĚŅĬŒĬĳŅėŀŋĨĽŅľĔĶĶĴ
ŐĸŃ-ľĶŊŀĔŅĶĪŜŅĺŇěńĵȮŏıŊŗŀĴŅĭĶĶĵŅĵŒľƟėĺŅĴĶŌƟĔńĭĬńĔĻŉĔļŅȮĬŀĔěŅĔĬňŘȮĵńĚĴňőėĶĚĔŅĶĪňŗĬŜŅĬńĔĻŉĔļŅœĮĶńĭ
ĲƤĚĔŅĶĭĶĶĵŅĵŐĸŃĪńĻĬĻŉĔļŅŒĬĽĩŅĬĮĶŃĔŀĭĔŅĶěĶŇĚ 
2.4 ĔŅĶıńĥĬŅŀŅěŅĶĵƢ  
2,2,/ȮȮĴňĔŅĶıńĥĬŅŀŅěŅĶĵƢŒľƟĴňıńĥĬŅĔŅĶŏıŇŗĴıŌĬĮĶŃĽĭĔŅĶĦƢŒĬŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨȮľĶŊŀĽŅĕŅĪňŗ
ŏĔňŗĵĺĕƟŀĚȮŒĬĔĶĦňĔŅĶŏĶňĵĬĶŌƟŐĭĭĭŌĶĦŅĔŅĶȮŏıŊŗŀĽƞĚŏĽĶŇĴĔŅĶĽŀĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĶĺĴĪńŘĚĽĬńĭĽĬŋĬŒľƟ
ŀŅěŅĶĵƢĴňįĸĚŅĬĺŇěńĵĪňŗĽŅĴŅĶĩĨňıŇĴıƢĶŃħńĭĬŅĬŅĝŅĨŇŏıŇŗĴĕŉŘĬȮőħĵŀŅěĶƞĺĴĴŊŀĔńĭŀŅěŅĶĵƢĨƞŅĚĽŅĕŅľĶŊŀ
ĨƞŅĚĽĩŅĭńĬȮĔŅĶĽĬńĭĽĬŋĬĽŅĴŅĶĩĪŜŅœħƟŒĬĶŌĮĕŀĚĔŅĶĽĬńĭĽĬŋĬėƞŅŏħŇĬĪŅĚœĮŏĽĬŀįĸĚŅĬĪŅĚĺŇĝŅĔŅĶȮ
ĔŅĶĮĶŃĔĺħĽŇŗĚĮĶŃħŇļģƢȮĔŅĶěńħĽĶĶŏĚŇĬıŇŏĻļŏıŇŗĴȮŏĴŊŗŀĴňĭĪėĺŅĴĺŇĝŅĔŅĶĨňıŇĴıƢŒĬȮProceedings ŐĸŃȮ
Journals ĶĺĴĪńŘĚȮŀŅěĸħĳŅĶŃĚŅĬĽŀĬŒľƟŏľĴŅŃĔńĭŏĺĸŅĪňŗŒĝƟȮŏıŊŗŀŏıŇŗĴıŌĬėĺŅĴĶŌƟȮĮĶŃĽĭĔŅĶĦƢŐĸŃĔŅĶ
ĪŜŅĺŇěńĵ 

 2,2,0ȮŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠěŅĔĳŅėŀŋĨĽŅľĔĶĶĴĪňŗĴňĮĶŃĽĭĔŅĶĦƢĨĶĚŒĬĶŅĵĺŇĝŅĨƞŅĚŕȮĴŅŏĮƦĬŀŅěŅĶĵƢ
ıŇŏĻļȮŏıŊŗŀĭĶĶĵŅĵŐĸŃĩƞŅĵĪŀħĮĶŃĽĭĔŅĶĦƢŒľƟŐĔƞĬńĔĻŉĔļŅ 
 2,2,1ȮȮĽƞĚŏĽĶŇĴŒľƟĭŋėĸŅĔĶœĮĪŜŅĚŅĬĭĶŇĔŅĶĺŇĝŅĔŅĶŒĬŀŋĨĽŅľĔĶĶĴľĶŊŀĝŋĴĝĬȮŏıŊŗŀĬŜŅĮĶŃĽĭĔŅĶĦƢ
ŏľĸƞŅĬńŘĬĴŅıńĥĬŅĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵĕŀĚĬńĔĻŉĔļŅŒľƟĴňėŋĦĳŅıĽŌĚĵŇŗĚĕŉŘĬ 
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5. ľĸńĔĽŌĨĶȮĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔŅĶĮĶŃŏĴŇĬįŌƟŏĶňĵĬ 
ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 

/,ȮıńĥĬŅľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵȮőħĵ
ŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅĽŅĴŅĶĩĔƟŅĺ
ĪńĬȮľĶŊŀŏĮƦĬįŌƟĬŜŅŒĬĔŅĶĽĶƟŅĚŀĚėƢ
ėĺŅĴĶŌƟŒľ ĴƞŕȮĪ ŅĚħƟŅĬ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 

- ěńħľĸńĔĽŌĨĶŒľƟĽŀħėĸƟŀĚĔńĭȮ
ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵň
ıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵȮ
ĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
0340 

- ěńħĪŜŅģŅĬĕƟŀĴŌĸĬńĔĻŉĔļŅȮŀŅěŅĶĵƢȮ
ŀŋĮĔĶĦƢȮŏėĶŊŗŀĚĴŊŀĺŇěńĵȮĚĭĮĶŃĴŅĦ
ėĺŅĴĶƞĺĴĴŊŀĔńĭľĬƞĺĵĚŅĬŀŊŗĬȮĪńŘĚŒĬ
ŐĸŃĨƞŅĚĮĶŃŏĪĻȮĶĺĴĩŉĚȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶĪŋĔĮƖĔŅĶĻŉĔļŅŏıŊŗŀŏĮƦĬ
ĕƟŀĴŌĸŒĬĔŅĶıńĥĬŅľĸńĔĽŌĨĶ 

- ĮĶńĭĮĶŋĚľĸńĔĽŌĨĶŒľƟĪńĬĽĴńĵőħĵĴň
ĔŅĶıŇěŅĶĦŅĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔŕȮ
3ȮĮƖ 

- ľĸńĔĽŌĨĶŏĮƦĬœĮĨŅĴ
ĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵ
ŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ
īĬĭŋĶňȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅ
ĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ
0340 

- ěŜŅĬĺĬŐĸŃĶŅĵĝŊŗŀ
ŀŅěŅĶĵƢȮıĶƟŀĴĮĶŃĺńĨŇȮ
ĮĶŃĽĭĔŅĶĦƢȮįĸĚŅĬ
ĪŅĚĺŇĝŅĔŅĶȮĔŅĶıńĥĬŅ
ŐĸŃİƗĔŀĭĶĴ 

0,ȮĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŏĔŇħėĺŅĴŒİƙĶŌƟȮ
ĴňŐĬĺĪŅĚĔŅĶŏĶňĵĬĪňŗĽĶƟŅĚĪńŘĚŀĚėƢ
ėĺŅĴĶŌƟȮĪńĔļŃĪŅĚĺŇĝŅĔŅĶŐĸŃ
ĺŇĝŅĝňıĪňŗĪńĬĽĴńĵ 

- ěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬŒľƟĴňĪńŘĚ
ĳŅėĪķļġňŐĸŃĳŅėĮĢŇĭńĨŇȮŏĮƦĬ
ĔŅĶĻŉĔļŅŏĝŇĚįĸĸńıīƢȮ&OBE) ĕŀĚ
įŌƟŏĶňĵĬŐĸŃŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠȮ
ŏıŊŗŀŒľƟĬńĔĻŉĔļŅĴňĪńĔļŃȮĶŌƟěńĔėŇħȮ
ĺŇŏėĶŅŃľƢȮŐĸŃŐĔƟĮƤĠľŅœħƟħƟĺĵ
ĨĬŏŀĚ 

- ŏĝŇĠįŌƟŏĝňŗĵĺĝŅĠ-ĺŇĪĵŅĔĶȮĪňŗĴňėĺŅĴ
ŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬĭĶĶĵŅĵŒľƟ
ėĺŅĴĶŌƟȮŏıŊŗŀĔĶŃĨŋƟĬŒľƟĬńĔĻŉĔļŅŏĔŇħ
ėĺŅĴŒİƙĶŌƟĨĸŀħŏĺĸŅ 

- ĔŜŅľĬħėŋĦĺŋĥŇŀŅěŅĶĵƢįŌƟĽŀĬ-
ŀŅěŅĶĵƢıŇŏĻļȮœĴƞĨŗŜŅĔĺƞŅĮĶŇĠĠŅ
ŏŀĔľĶŊŀŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĴň
ėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃħƟŅĬȮľĶŊŀŒĬ
ĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚ 

- ěŜŅĬĺĬĺŇĝŅŐĸŃįĸĔŅĶ
ĺŇŏėĶŅŃľƢěŅĔĔŅĶěńħĔŅĶ
ŏĶňĵĬĶŌƟȮĪňŗŏĮƦĬĔŅĶĻŉĔļŅ
ŏĝŇĚįĸĸńıīƢȮ&OBE)ȮŐĸŃ
ŏĬƟĬįŌƟŏĶňĵĬŏĮƦĬĽŜŅėńĠ 

- ěŜŅĬĺĬŐĸŃĶŅĵĝŊŗŀ
ŀŅěŅĶĵƢȮıĶƟŀĴĮĶŃĺńĨŇȮ
ĮĶŃĽĭĔŅĶĦƢȮįĸĚŅĬĪŅĚ
ĺŇĝŅĔŅĶȮĔŅĶıńĥĬŅŐĸŃ
İƗĔŀĭĶĴ 
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ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 

- ĽĬńĭĽĬŋĬŒľƟŀŅěŅĶĵƢįŌƟĽŀĬŏĮƦĬįŌƟĬŜŅ
ŒĬĪŅĚĺŇĝŅĔŅĶŐĸŃ-ľĶŊŀȮŏĮƦĬ
įŌƟŏĝňŗĵĺĝŅĠĪŅĚĺŇĝŅĝňıĺŇĻĺĔĶľĶŊŀ
ŒĬĽŅĕŅĪňŗŏĔňŗĵĺĕƟŀĚ 

1,ȮĴňĔŅĶĮĶŃŏĴŇĬĴŅĨĶģŅĬĕŀĚ
ľĸńĔĽŌĨĶŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

- ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮ-
ėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅĳŅėĺŇĝŅȮ
ĮĶŃĝŋĴĨŇħĨŅĴįĸ-ĮĶŃŏĴŇĬĔŅĶ
ħŜŅŏĬŇĬĚŅĬĕŀĚľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵȮ
ĳŅėĔŅĶĻŉĔļŅĸŃȮ0ȮėĶńŘĚ 

- ėĦŃĔĶĶĴĔŅĶĺŇĝŅĔŅĶĳŅėĺŇĝŅȮ
ĮĶŃŏĴŇĬĴŅĨĶģŅĬľĸńĔĽŌĨĶĪŋĔĮƖ
ĔŅĶĻŉĔļŅȮ 

- ĬńĔĻŉĔļŅĝńŘĬĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨĪňŗ
ĽŜŅŏĶŖěĔŅĶĻŉĔļŅȮĮĶŃŏĴŇĬėĺŅĴıŉĚ
ıŀŒěĪňŗĴňĨƞŀľĸńĔĽŌĨĶȮĪŋĔĮƖ
ĔŅĶĻŉĔļŅ 

- ĴňĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪŋĔŕȮ3ȮĮƖȮ
ŐĸŃįƞŅĬĔŅĶĮĶŃŏĴŇĬȮőħĵ
įŌƟĪĶĚėŋĦĺŋĥŇĳŅĵĬŀĔȮėĦŃ
ĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮŐĸŃĴľŅĺŇĪĵŅĸńĵȮ 

-ȮįĸĔŅĶĮĶŃŏĴŇĬĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬĕŀĚŀŅěŅĶĵƢŐĸŃ
ĔŅĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟőħĵ
ĬńĔĻŉĔļŅ 

 
4,ȮĽŇŗĚĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ 

6.1 ĔŅĶĭĶŇľŅĶĚĭĮĶŃĴŅĦ 
 ĳŅėĺŇĝŅłȮěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖȮĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃŏĚŇĬĶŅĵœħƟȮŏıŊŗŀěńħĞŊŘŀĨŜŅĶŅȮȮĽŊŗŀĔŅĶ
ŏĶňĵĬĔŅĶĽŀĬȮőĽĨĪńĻĬŌĮĔĶĦƢŐĸŃĺńĽħŋėĶŋĳńĦĤƢėŀĴıŇĺŏĨŀĶƢŀĵƞŅĚŏıňĵĚıŀȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬŒĬĝńŘĬŏĶňĵĬŐĸŃĽĶƟŅĚĽĳŅıŐĺħĸƟŀĴŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚĕŀĚĬńĔĻŉĔļŅ 
 
 
6.2 ĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĴňŀĵŌƞŏħŇĴ 
4,0,/ȮŀŋĮĔĶĦƢĔŅĶĽŀĬ 
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 ȮȮȮĳŅėĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸĴňŏėĶŊŗŀĚĴŊŀŐĸŃŀŋĮĔĶĦƢıŊŘĬģŅĬȮĽŜŅľĶńĭľƟŀĚĮĢŇĭńĨŇĔŅĶ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮħńĚĨƞŀœĮĬňŘ 
ĸŜŅħńĭ ĝŊŗŀŀŋĮĔĶĦƢ ěŜŅĬĺĬȮ&ĝŇŘĬ' 

1 ŀŋĮĔĶĦƢĪħĽŀĭĔŅĶĺńħĔŅĶœľĸĕŀĚĕŀĚœľĸ (Flow Measurement) 1 
2 ŀŋĮĔĶĦƢĪħĽŀĭĽĴĶĶĩĬŃŏėĶŊŗŀĚĵĬĨƢȮĕĬŅħ 100 Ps ĪňŗėĺŅĴŏĶŖĺ 5000 rpm 

(Dynamometer) 
1 

3 ŀŋĮĔĶĦƢĔŅĶĪħĽŀĭŏĶŊŗŀĚȮĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬŐĭĭĔŅĶœľĸĨńŘĚĜŅĔ 
(Cross Flow Heat Exchanger) 

1 

4 ŀŋĮĔĶĦƢĪħĽŀĭėĺŅĴŐĕŖĚŐĶĚĕŀĚŐĪƞĚŏľĸŖĔőėƟĚ (Curved Bar) 1 
5 ŀŋĮĔĶĦƢĪħĽŀĭıĸŅĽĨŇĔŐĶĚĔĶŃŐĪĔŐĭĭ Charpy (Charpy Plastic 

Impact Test) 
1 

6 ŀŋĮĔĶĦƢĪħĽŀĭĔŅĶőĔƞĚĕŀĚŏĽŅĵŅĺȮ(Strut Machine) 1 
7 ŀŋĮĔĶĦƢŒĝƟĽŜŅľĶńĭĽŀĭŏĪňĵĭėĺŅĴħńĬȮ(Pressure Measurement) 1 
8 ĝŋħĽŜŅľĶńĭİƗĔĶŃĭĭœŁőħĶĸŇĔ (Hydraulic Trainer) 1 
9 ŀŋĮĔĶĦƢĪħĽŀĭĔŅĶĽĴħŋĸĕŀĚĴĺĸŏėĸŊŗŀĬĪňŗœĮ-ĔĸńĭŐĭĭŏĝŇĚŏĽƟĬ (Balancing 

of Reciprocating Mass) 
1 

10 ĝŋħėĺĭėŋĴőħĵĬŇĺŏĴĨŇĔ (Pneumatic Control) 1 
11 ĝŋħİƗĔĶŃĭĭĬŇĺŏĴĨŇĔ (Pneumatic Trainer) 1 
12 ĝŋħĪħĽŀĭĔŅĶĺńħŀŋĦľĳŌĴŇȮ(Temperature Measurement) 1 
13 ŀŋĮĔĶĦƢŀŇŏĸŖĔĪĶŀœŁħĶŀĸŇėŏĞŀĶƢőĺȮ(Electrohydraulic Servo) 1 
14 ŀŋĮĔĶĦƢĺńħĴŋĴĔŅĶŏėĸŊŗŀĬĪňŗ (Attitude Sensor) 1 
15 ŏėĶŊŗŀĚěƞŅĵĔŜŅĸńĚœĲĲƚŅĔĶŃŐĽĨĶĚ (DC Power supply' 1 
16 őĮĶŐĔĶĴőĞĸŇėŏĺŀĶƢėȮ(Software Solid Works) 1 
17 őĮĶŐĔĶĴŀŅħńĴĽƢŐĸŃŀňĞňŗľĔ (Software Adams & Easy 6' 1 
18 őĮĶŐĔĶĴœĸĲƝőĴħŌĸ (Software Life Module plug-in ADAMS for 

Biomechanics) 
1 

19 ŏėĶŊŗŀĚĪħĽŀĭėŋĦĽĴĭńĨŇĪŅĚĔĸĻŅĽĨĶƢĽŅĔĸ (Universal Testing 
Machine' 

1 

20 ĝŋħĮĶńĭŀŅĔŅĻŒĬĶĩĵĬĨƢŐĸŃĶĩőħĵĽŅĶĕĬŅħŒľĠƞ 1 
21 ŏėĶŊŗŀĚėŀĴıŇĺŏĨŀĶƢĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮěŜŅĬĺĬȮ6.ȮŏėĶŊŗŀĚ 1 
22 ŏėĶŊŗŀĚ Visualizer ěŜŅĬĺĬȮ0ȮŏėĶŊŗŀĚ 1 
23 ĔĸƟŀĚĺňħňĪńĻĬƢĶŃħńĭěŋĸĳŅė (VideoȮmicroscope' 1 
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ĸŜŅħńĭ ĝŊŗŀŀŋĮĔĶĦƢ ěŜŅĬĺĬȮ&ĝŇŘĬ' 
24 Centrifugal Pump Test Set 1 
25 Multi ů Pump Test set 1 
26 Pelton & Francis Turbine Set 1 
27 Air Flow Test Set 1 
28 Flow or Friction Loss in Pipe 1 
29 Heat Conduction Set 1 
30 Heat Radiation Set 1 
31 Free & Forced Heat Convection Set 1 
32 Refrigeration Unit 1 
33 Air Conditioning Unit 1 
34 Bomb Calorimeter 1 
35 Air Compressor 1 
36 Universal Balancing Machine 1 
37 Acceleration of Gear System 1 
38 Torsion Test Set 1 
39 Vibration Test Set 1 
40 Gyroscope 1 
41 Tensile Test Set 1 
42 Brignell and Rockwell Hardness Tester 1 
43 Torsion Test Set &ĨńĺŒľĠƞ' 1 
44 Fatigue Test Set 1 
23 The equipment for testing with Digital Image Correlation (DIC) 

technique, ARAMIS 
/ 

24 Laser Induced Fluorescence (LIF) / 
25 High Speed Camera / 
26 Particle Image Velocimetry (PIV) / 
27 In-cylinder Pressure Measurement System     / 
3. Engine Dynamometers           / 
3/ ĝŋħĪħĽŀĭȮAir Filter ĨŅĴĴŅĨĶģŅĬȮEN 557ȮĪħĽŀĭĔĶŀĚŀŅĔŅĻ / 
30 Dynamic Mechanical Analysis (DMA) / 
31 Differential Scanning Calorimeter (DSC) / 
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ĸŜŅħńĭ ĝŊŗŀŀŋĮĔĶĦƢ ěŜŅĬĺĬȮ&ĝŇŘĬ' 
32 Thermal Gravity Analysis (TGA) / 
33 Thermo Mechanical Analysis (TMA) / 
34 Vacuum Furnace for High Temperature Heat Treatment / 
35 Spot Laser Welding Machine / 
36 Fatigue Testing Machine / 
37 Optical Microscope / 
4. Laser Displacement Measurement Machine / 

 
4,0,0ȮľƟŀĚĽĴŋħ 

ĽŜŅĬńĔľŀĽĴŋħĕŀĚĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĴňĪĶńıĵŅĔĶĽŅĶĽĬŏĪĻĪňŗŏĮƦĬ
ĪńŘĚĽŊŗŀĽŇŗĚıŇĴıƢŐĸŃģŅĬĕƟŀĴŌĸŒĬĶŌĮŀŇŏĸŖĔĪĶŀĬŇĔĽƢȮ&Digital Collection) ĪŅĚĽŅĕŅĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ
ĺŇĪĵŅĻŅĽĨĶƢȮŏĪėőĬőĸĵňȮıĸńĚĚŅĬȮŐĸŃĽŅĕŅĺŇĝŅĪňŗŏĔňŗĵĺĕƟŀĚȮĴŅĔĔĺƞŅȮ/02,2.2ȮĶŅĵĔŅĶȮŐĸŃĴň
ĺŅĶĽŅĶĺŇĝŅĔŅĶĨƞŅĚŕȮĔĺƞŅȮ0,3..ȮĶŅĵĔŅĶȮĪńŘĚĳŅļŅœĪĵŐĸŃĳŅļŅŀńĚĔķļȮŏıŊŗŀĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĶŌƟ
ŐĸŃĔŅĶĪŜŅĺŇěńĵĕŀĚĬńĔĻŉĔļŅ 

4,1ȮĔŅĶěńħľŅĪĶńıĵŅĔĶĔŅĶŏĶňĵĬĔŅĶĽŀĬŏıŇŗĴŏĨŇĴ 
ĪĶńıĵŅĔĶĪňŗĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵȮŀŅĪŇȮőĽĨĪńĻĬŌĮĔĶĦƢȮŀŋĮĔĶĦƢȮĺńĽħŋėĶŋĳńĦĤƢŒĬ

ľƟŀĚĮĢŇĭńĨŇĔŅĶĺŇěńĵȮėŀĴıŇĺŏĨŀĶƢȮĶĺĴĩŉĚőĮĶŐĔĶĴĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶŏĶňĵĬĔŅĶĽŀĬŐĸŃĔŅĶĺŇěńĵȮĳŅėĺŇĝŅłȮĴň
ĔŅĶěńħĽĶĶĚĭĮĶŃĴŅĦĮĶŃěŜŅĮƖȮĪńŘĚĚĭĮĶŃĴŅĦŐįƞĬħŇĬŐĸŃŏĚŇĬĶŅĵœħƟȮŏıŊŗŀěńħĞŊŘŀŐĸŃěńħľŅĪĶńıĵŅĔĶħńĚ
ĕƟŅĚĨƟĬȮŒľƟŏıňĵĚıŀŐĸŃĪńĬĽĴńĵȮĬŀĔěŅĔĬňŘȮħƟŅĬĽĳŅıŐĺħĸƟŀĴĳŅĵĬŀĔȮĔŖœħƟěńħĽĶĶĚĭĮĶŃĴŅĦħƟĺĵŏĝƞĬĔńĬȮȮ 

ŀňĔĪńŘĚȮĵńĚĮĶŃĽŅĬĚŅĬĔńĭĽŜŅĬńĔľŀĽĴŋħȮŒĬĔŅĶěńħĞŊŘŀľĬńĚĽŊŀŐĸŃĨŜŅĶŅĪňŗŏĔňŗĵĺĕƟŀĚȮŏıŊŗŀĭĶŇĔŅĶŒľƟ
ŀŅěŅĶĵƢŐĸŃĬńĔĻŉĔļŅœħƟėƟĬėĺƟŅŐĸŃŒĝƟĮĶŃĔŀĭĔŅĶŏĶňĵĬĔŅĶĽŀĬȮŒĬĔŅĶĮĶŃĽŅĬĔŅĶěńħĞŊŘŀľĬńĚĽŊŀĬńŘĬȮ
ŀŅěŅĶĵƢįŌƟĽŀĬȮŐĨƞĸŃĶŅĵĺŇĝŅěŃĴňĽƞĺĬĶƞĺĴŒĬĔŅĶŏĽĬŀĶŅĵĝŊŗŀľĬńĚĽŊŀȮĨĸŀħěĬĽŊŗŀŀŊŗĬŕȮĪňŗěŜŅŏĮƦĬȮĬŀĔěŅĔĬňŘȮ
ŀŅěŅĶĵƢıŇŏĻļĪňŗŏĝŇĠĴŅĽŀĬĭŅĚĶŅĵĺŇĝŅŐĸŃĭŅĚľńĺĕƟŀĔŖĴňĽƞĺĬŒĬĔŅĶŏĽĬŀŐĬŃĶŅĵĝŊŗŀľĬńĚĽŊŀȮĽŜŅľĶńĭŒľƟ
ĽŜŅĬńĔľŀĽĴŋħěńħĞŊŘŀľĬńĚĽŊŀħƟĺĵȮ 
 
4.4 ĔŅĶĮĶŃŏĴŇĬėĺŅĴŏıňĵĚıŀĕŀĚĪĶńıĵŅĔĶȮȮȮȮȮȮȮȮȮ 

ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
ěńħľŅľƟŀĚŏĶňĵĬȮľƟŀĚĮĢŇĭńĨŇĔŅĶȮ
ĶŃĭĭŏėĶŊŀĕƞŅĵŀŋĮĔĶĦƢȮĔŅĶŏĶňĵĬ
ĔŅĶĽŀĬȮȮĪĶńıĵŅĔĶĽŊŗŀŐĸŃ
ĝƞŀĚĪŅĚĔŅĶŏĶňĵĬĶŌƟĪňŗŏıňĵĭıĶƟŀĴ

/, ěńħŒľƟĴňľƟŀĚŏĶňĵĬȮĪňŗĴňĶŃĭĭ
ĴńĸĨŇĴňŏħňĵȮŏıŊŗŀŒĝƟĮĶŃĔŀĭ 

ȮȮȮȮȮĔŅĶŏĶňĵĬĔŅĶĽŀĬĪňŗĪńĬĽĴńĵ
ĽŅĴŅĶĩŒĝƟĚŅĬŀĵƞŅĚĴň

1.  ĶĺĭĶĺĴĕƟŀĴŌĸěŜŅĬĺĬ
ľƟŀĚŏĶňĵĬŏėĶŊŗŀĚĴŊŀ ŀŋĮĔĶĦƢ 
ĽŊŗŀĔŅĶŏĶňĵĬĔŅĶĽŀĬ 
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ŏĮƚŅľĴŅĵ ĔŅĶħŜŅŏĬŇĬĔŅĶ ĔŅĶĮĶŃŏĴŇĬįĸ 
ŏıŊŗŀĽĬńĭĽĬŋĬĪńŘĚĔŅĶĻŉĔļŅŒĬ
ľƟŀĚŏĶňĵĬĬŀĔľƟŀĚŏĶňĵĬȮŐĸŃĔŅĶ
ŏĶňĵĬĶŌƟħƟĺĵĨĬŏŀĚȮŀĵƞŅĚŏıňĵĚıŀ
ŐĸŃĴňĮĶŃĽŇĪīŇĳŅı 

ĮĶŃĽŇĪīŇĳŅı 

 2. ěńħŏĨĶňĵĴľƟŀĚĮĢŇĭńĨŇĔŅĶĪňŗĴň
ŏėĶŊŗŀĚĴŊŀĪńĬĽĴńĵŐĸŃ
ŏėĶŊŗŀĚĴŊŀĺŇĝŅĝňıŒĬĶŃħńĭ
ĽŅĔĸŏıŊŗŀŒľƟĬńĔĻŉĔļŅĽŅĴŅĶĩ
İƗĔĮĢŇĭńĨŇȮŐĸŃĽĶƟŅĚėĺŅĴ
ıĶƟŀĴŒĬĔŅĶĮĢŇĭńĨŇĚŅĬŒĬ
ĺŇĝŅĝňı 

2. ěńħĪŜŅĽĩŇĨŇĔŅĶŒĝƟĚŅĬľƟŀĚŏĶňĵĬȮ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮőĶĚİƗĔĚŅĬȮŒĬ
ĴŇĨŇěŜŅĬĺĬĝńŗĺőĴĚĨƞŀĽńĮħŅľƢ
ŐĸŃěŜŅĬĺĬĬńĔĻŉĔļŅĪňŗĴŅŒĝƟ
ĚŅĬĨƞŀľńĺĬńĔĻŉĔļŅ 

 3. ěńħŒľƟĴňĶŃĭĭŏėĶŊŀĕƞŅĵ
ėŀĴıŇĺŏĨŀĶƢĪňŗĬńĔĻŉĔļŅ
ĽŅĴŅĶĩľŅėĺŅĴĶŌƟŏıŇŗĴŏĨŇĴœħƟ
ħƟĺĵĨĬŏŀĚȮħƟĺĵěŜŅĬĺĬŐĸŃ
ĮĶŃĽŇĪīŇĳŅıĪňŗŏľĴŅŃĽĴ 

3.  ĽĩŇĨŇĕŀĚěŜŅĬĺĬľĬńĚĽŊŀĨŜŅĶŅ
ŐĸŃĽŊŗŀĴńĸĨŇĴňŏħňĵȮĪňŗĴňŒľƟĭĶŇĔŅĶȮ
ĶĺĴĪńŘĚĽĩŇĨŇĔŅĶŒĝƟĚŅĬľĬńĚĽŊŀ
ĨŜŅĶŅŐĸŃĽŊŗŀĴńĸĨŇĴňŏħňĵ 

 4. ěńħŒľƟĴňľƟŀĚĽŊŗŀĔŅĶŏĶňĵĬĔŅĶ
ĽŀĬȮȮĴňĭĶŇĔŅĶĪńŘĚľĬńĚĽŊŀĨŜŅĶŅȮ
ŐĸŃĽŊŗŀĴńĸĨŇĴňŏħňĵȮŏıŊŗŀĝƞĺĵĔŅĶ
ŏĶňĵĬĶŌƟȮŐĸŃėƟĬėĺƟŅŏıŇŗĴŏĨŇĴŐĔƞ
įŌƟŏĶňĵĬ 

4. įĸĽŜŅĶĺěėĺŅĴıŉĚıŀŒěĕŀĚ
ĬńĔĻŉĔļŅĨƞŀĔŅĶŒľƟĭĶŇĔŅĶ
ĪĶńıĵŅĔĶȮŏıŊŗŀĔŅĶŏĶňĵĬĶŌƟŐĸŃ
ĔŅĶĮĢŇĭńĨŇĔŅĶ 

 5. ĔŜŅľĬħŐįĬĔŅĶħŌŐĸȮĞƞŀĴĭŜŅĶŋĚȮ
ŀŋĮĔĶĦƢĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ
ŏıŊŗŀŒľƟĴňěŜŅĬĺĬŏıňĵĚıŀŐĸŃĵŊħ
ŀŅĵŋĔŅĶŒĝƟĚŅĬ 

5. ěńħĪŜŅĽĩŇĨŇěŜŅĬĺĬŏėĶŊŗŀĚĪňŗŏĽňĵ
ŐĸŃĶŃĵŃŏĺĸŅ 
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5. ĨńĺĭĚĝňŘįĸĔŅĶħŜŅŏĬŇĬĚŅĬȮ&Key Performance Indicators)  

ĨńĺĭƞĚĝňŘŐĸŃŏĮƚŅľĴŅĵ ĮƖĔŅĶĻŉĔļŅ 
2541 2562 2563 2564 2565 

1. ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶȮŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃȮ80 ĴňĽƞĺĬĶƞĺĴŒĬ
ĔŅĶĮĶŃĝŋĴŏıŊŗŀĺŅĚŐįĬȮĨŇħĨŅĴȮŐĸŃĪĭĪĺĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ľĸńĔĽŌĨĶ 

x x x x x 

2. ĴňĶŅĵĸŃŏŀňĵħĕŀĚľĸńĔĽŌĨĶȮĨŅĴŐĭĭȮĴėŀ,2 ĪňŗĽŀħėĸƟŀĚĔńĭĔĶŀĭ
ĴŅĨĶģŅĬėŋĦĺŋĥŇŐľƞĚĝŅĨŇȮľĶŊŀ ĴŅĨĶģŅĬėŋĦĺŋĥŇĽŅĕŅ-ĽŅĕŅĺŇĝŅȮ
&ĩƟŅĴň' 

x x x x x 

3. ĴňĶŅĵĸŃŏŀňĵħĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĸŃŏŀňĵħĕŀĚĮĶŃĽĭĔŅĶĦƢ
ĳŅėĽĬŅĴȮ(ĩƟŅĴň'ȮĔƞŀĬĔŅĶŏĮƕħĽŀĬŒĬŐĨƞĸŃĳŅėĔŅĶĻŉĔļŅŒľƟėĶĭ
ĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

4. ěńħĪŜŅĶŅĵĚŅĬĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĶŅĵĺŇĝŅȮŐĸŃĶŅĵĚŅĬ
įĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚĮĶŃĽĭĔŅĶĦƢĳŅėĽĬŅĴȮ(ĩƟŅĴň'ȮĳŅĵŒĬȮ1. 
ĺńĬȮľĸńĚĽŇŘĬĽŋħĳŅėĔŅĶĻŉĔļŅĪňŗŏĮƕħĽŀĬŒľƟėĶĭĪŋĔĶŅĵĺŇĝŅ 

x x x x x 

5. ěńħĪŜŅĶŅĵĚŅĬįĸĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶȮĳŅĵŒĬȮ4. ĺńĬȮľĸńĚ
ĽŇŘĬĽŋħĮƖĔŅĶĻŉĔļŅ 

x x x x x 

6. ĴňĔŅĶĪĺĬĽŀĭįĸĽńĴķĪīŇśĕŀĚĬńĔĻŉĔļŅĨŅĴĴŅĨĶģŅĬįĸĔŅĶŏĶňĵĬĶŌƟȮ
ŀĵƞŅĚĬƟŀĵĶƟŀĵĸŃ03ȮȮĕŀĚĶŅĵĺŇĝŅĪňŗŏĮƕħĽŀĬŒĬŐĨƞĸŃĮƖĔŅĶĻŉĔļŅ 

x x x x x 

7. ĴňĔŅĶıńĥĬŅ-ĮĶńĭĮĶŋĚĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬȮĔĸĵŋĪīƢĔŅĶĽŀĬȮ
ľĶŊŀȮĔŅĶĮĶŃŏĴŇĬįĸĔŅĶŏĶňĵĬĶŌƟȮěŅĔįĸĔŅĶĮĶŃŏĴŇĬĔŅĶħŜŅŏĬŇĬĚŅĬ
ĪňŗĶŅĵĚŅĬŒĬȮĴėŀ,5ȮĮƖĪňŗŐĸƟĺ 

 x x x x 

8. ŀŅěŅĶĵƢŒľĴƞȮ&ĩƟŅĴň'ȮĪŋĔėĬȮœħƟĶńĭĔŅĶĮģĴĬŇŏĪĻľĶŊŀŐĬŃĬŜŅħƟŅĬ
ĔŅĶěńħĔŅĶŏĶňĵĬĔŅĶĽŀĬ 

x x x x x 

9. ŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĪŋĔėĬœħƟĶńĭĔŅĶıńĥĬŅĪŅĚĺŇĝŅĔŅĶȮŐĸŃ-
ľĶŊŀĺŇĝŅĝňıȮŀĵƞŅĚĬƟŀĵĮƖĸŃľĬŉŗĚėĶńŘĚ 

x x x x x 

10. ěŜŅĬĺĬĭŋėĸŅĔĶĽĬńĭĽĬŋĬĔŅĶŏĶňĵĬĔŅĶĽŀĬȮ&ĩƟŅĴň'ȮœħƟĶńĭĔŅĶ
ıńĥĬŅĺŇĝŅĔŅĶȮŐĸŃ-ľĶŊŀĺŇĝŅĝňıȮœĴƞĬƟŀĵĔĺƞŅĶƟŀĵĸŃȮ3.ȮĨƞŀĮƖ 

x x x x x 

11. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚĬńĔĻŉĔļŅĮƖĽŋħĪƟŅĵ-ĭńĦĤŇĨŒľĴƞĪňŗĴňĨƞŀ
ėŋĦĳŅıľĸńĔĽŌĨĶȮŏĜĸňŗĵĴŅĔĔĺƞŅȮ1,3ȮȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

  x x x 

12. ĶŃħńĭėĺŅĴıŉĚıŀŒěĕŀĚįŌƟŒĝƟĭńĦĤŇĨĪňŗĴňĨƞŀĭńĦĤŇĨŒľĴƞȮŏĜĸňŗĵ
ĴŅĔĔĺƞŅȮ1,3ȮěŅĔėŃŐĬĬŏĨŖĴȮ3,. 

   x x 
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ľĴĺħĪňŗȮ6ȮĔŅĶĮĶŃŏĴŇĬŐĸŃĮĶńĭĮĶŋĚĔŅĶħŜŅŏĬŇĬĔŅĶĕŀĚľĸńĔĽŌĨĶ 
 

1.  ĔŅĶĮĶŃŏĴŇĬĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶĽŀĬ 
 1.1. ȮĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīƢĔŅĶĽŀĬ 

- ĔŅĶĮĶŃĝŋĴĶƞĺĴĕŀĚŀŅěŅĶĵƢŒĬĳŅėĺŇĝŅȮŏıŊŗŀŐĸĔŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŐĸŃėŜŅŐĬŃĬŜŅľĶŊŀ
ĕƟŀŏĽĬŀŐĬŃĕŀĚŀŅěŅĶĵƢĪňŗĴňėĺŅĴĶŌƟŒĬĔŅĶŒĝƟĔĸĵŋĪīƢĔŅĶĽŀĬ 

- ŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ-ŀŅěŅĶĵƢįŌƟĽŀĬĶŅĵĺŇĝŅȮĕŀėĺŅĴėŇħŏľŖĬŐĸŃĕƟŀŏĽĬŀŐĬŃěŅĔŀŅěŅĶĵƢĪƞŅĬ
ŀŊŗĬȮľĸńĚěŅĔĔŅĶĺŅĚŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬĽŜŅľĶńĭĶŅĵĺŇĝŅ 

- ĔŅĶĽŀĭĩŅĴěŅĔĬńĔĻŉĔļŅȮĩŉĚĮĶŃĽŇĪīŇįĸĕŀĚĔŅĶŏĶňĵĬĶŌƟěŅĔĺŇīňĔŅĶĪňŗŒĝƟȮőħĵŒĝƟŐĭĭĽŀĭĩŅĴ
ľĶŊŀĔŅĶĽĬĪĬŅĔńĭĔĸŋƞĴĬńĔĻŉĔļŅȮĶŃľĺƞŅĚĳŅėĔŅĶĻŉĔļŅȮőħĵŀŅěŅĶĵƢįŌƟĽŀĬ 

- ĮĶŃŏĴŇĬěŅĔĔŅĶŏĶňĵĬĶŌƟĕŀĚĬńĔĻŉĔļŅȮěŅĔıķĨŇĔĶĶĴĔŅĶŐĽħĚŀŀĔȮĔŅĶĪŜŅĔŇěĔĶĶĴȮŐĸŃįĸĔŅĶ
Ľŀĭ 

 /,0ȮȮĔŅĶĮĶŃŏĴŇĬĪńĔļŃĕŀĚŀŅěŅĶĵƢŒĬĔŅĶŒĝƟŐįĬĔĸĵŋĪīƢĔŅĶĽŀĬ 
- ĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬőħĵĬńĔĻŉĔļŅĪŋĔĮĸŅĵĳŅėĔŅĶĻŉĔļŅȮőħĵĽŜŅĬńĔĚŅĬıńĥĬŅĔŅĶĻŉĔļŅŐĸŃ
ĭĶŇĔŅĶ 

- ĔŅĶĮĶŃŏĴŇĬĔŅĶĽŀĬĕŀĚŀŅěŅĶĵěŅĔĔŅĶĽńĚŏĔĨŒĬĝńŘĬŏĶňĵĬĩŉĚĺŇīňĔŅĶĽŀĬȮĔŇěĔĶĶĴȮĚŅĬĪňŗ
ĴŀĭľĴŅĵŐĔĬńĔĻŉĔļŅȮőħĵėĦŃĔĶĶĴĔŅĶĮĶŃŏĴŇĬĕŀĚĳŅėĺŇĝŅ 

- ĔŅĶĪħĽŀĭĔŅĶŏĶňĵĬĶŌĕŀĚĬńĔĻŉĔļŅŏĪňĵĭŏėňĵĚĔńĭĬńĔĻŉĔļŅŒĬĴľŅĺŇĪĵŅĸńĵŀŊŗĬȮőħĵŒĝĕŀĽŀĭ
ĔĸŅĚĕŀĚŏėĶŊŀĕŅĵĽĩŅĭńĬȮľĶŊŀĕŀĚĽĴŅėĴĺŇĝŅĝňıȮĪńŘĚĬňŘȮĴňĔŅĶĮĶŃŏĴŇĬĔĸĵŋĪīĔŅĶĽŀĬȮħńĚĬňŘ 
¶ ȮĔŅĶĮĶŃĝŋĴĶĺĴĔńĬĕŀĚŀŅěŅĶĵŒĬľĸńĔĽŌĨĶŐĸŃŏĮĸňŗĵĬėĺŅĴėŇħŏľŖĬŒĬĔŅĶŒĝĔĸĵŋĪīĔŅĶ

ĽŀĬ 
¶ ĔŅĶĽŀĭĩŅĴěŅĔĬńĔĻŉĔļŅĩŉĚĮĶŃĽŇĪīŇįĸĔŅĶŏĶňĵĬĶŌěŅĔĺŇīňĔŅĶĽŀĬĪňŗŒĝĮĶŃŏĴŇĬĔŅĶŏĶňĵĬĶŌ

ĕŀĚĬńĔĻŉĔļŅěŅĔıķĨŇĔĶĶĴĔŅĶŐĽħĚŀŀĔ ĔŅĶĪŜŅĔŇěĔĶĶĴŐĸŃįĸĔŅĶĽŀĭ 
 

2. ĔŅĶĮĶŃŏĴŇĬľĸńĔĽŌĨĶŒĬĳŅıĶĺĴȮ 
ĔŅĶĺńħŐĸŃĮĶŃŏĴŇĬįĸĬńĔĻŉĔļŅȮŀĵƞŅĚĬƟŀĵŒľƟŏĮƦĬœĮĨŅĴĮĶŃĔŅĻȮħńĚĬňŘ 
- ĮĶŃĔŅĻȮĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶĶŃħńĭĭńĦĤŇĨĻŉĔļŅȮı,Ļ,Ȯ0336ȮȮĕƟŀȮ/0Ȯ
ĺƞŅħƟĺĵȮŏĔĦĤƢĔŅĶĺńħįĸŐĸŃĔŅĶĽŜŅŏĶŖěĔŅĶĻŉĔļŅ 

- ĮĶŃĔŅĻȮĔĶŃĪĶĺĚĻŉĔļŅīŇĔŅĶȮŏĶŊŗŀĚȮĴŅĨĶģŅĬĔŅĶŀŋħĴĻŉĔļŅȮı,Ļ,Ȯ0336ȮĺƞŅħƟĺĵȮĴŅĨĶģŅĬħƟŅĬ
ėŋĦĳŅıĭńĦĤŇĨ 

ĔŅĶĴňĔĸĵŋĪīƢĔŅĶĮĶŃŏĴŇĬįĸŐĸŃĪĺĬĽŀĭĺƞŅŏĔŇħįĸĔŅĶŏĶňĵĬĶŌƟĨĶĚĨŅĴĴŅĨĶģŅĬȮĞŉŗĚĽĩŅĭńĬĔŅĶĻŉĔļŅĴň
ĔŅĶĺŅĚŐįĬœĺƟĸƞĺĚľĬƟŅȮŐĸŃĶŃĭŋĶŅĵĸŃŏŀňĵħŏĮƦĬĸŅĵĸńĔļĦƢŀńĔļĶŒĬŏŀĔĽŅĶĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶȮ
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ĶŅĵĸŃŏŀňĵħĶŅĵĺŇĝŅȮĔŅĶĮĶŃŏĴŇĬįĸĕŀĚŐĨƞĸŃĶŅĵĺŇĝŅŏĮƦĬėĺŅĴĶńĭįŇħĝŀĭĕŀĚįŌƟĽŀĬȮŏĝƞĬȮĔŅĶĽŀĭĕƟŀŏĕňĵĬȮ
ĔŅĶĽŀĭĽńĴĳŅļĦƢȮĔŅĶĽŀĭĮĢŇĭńĨŇȮĔŅĶĽńĚŏĔĨıķĨŇĔĶĶĴȮĔŅĶŒľƟėŃŐĬĬőħĵįŌƟĶƞĺĴĚŅĬȮĶŅĵĚŅĬȮĔŇěĔĶĶĴȮĔŅĶ
ĮĶŃŏĴŇĬĨĬŏŀĚĕŀĚįŌƟŏĶňĵĬȮĽƞĺĬĔŅĶĮĶŃŏĴŇĬįĸľĸńĔĽŌĨĶŏĮƦĬėĺŅĴĶńĭįŇħĝŀĭĶƞĺĴĔńĬĕŀĚŀŅěŅĶĵƢįŌƟĶńĭįŇħĝŀĭ
ľĸńĔĽŌĨĶȮŐĸŃėĦŃĔĶĶĴĔŅĶĭńĦĤŇĨĻŉĔļŅȮĳŅėĺŇĝŅȮŏĝƞĬȮĔŅĶĮĶŃŏĴŇĬĕƟŀĽŀĭȮŐĸŃ-ľĶŊŀĶŌĮŐĭĭĔŅĶĺńħįĸŀŊŗĬŕȮ
ĔŅĶŏĪňĵĭŏėňĵĚĕƟŀĽŀĭĔńĭĽĩŅĬĻŉĔļŅŀŊŗĬȮĔŅĶĽŀĭħƟĺĵĕƟŀĽŀĭĔĸŅĚĕŀĚĽŅĕŅĺŇĝŅȮŏĮĬĨƟĬ 
ĬŀĔěŅĔĬňŘȮĔŅĶĮĶŃŏĴŇĬįĸėĺŅĴĶŌƟȮĽŅĴŅĶĩıŇěŅĶĦŅœħƟěŅĔĴŅĨĶģŅĬėŋĦĳŅıĭńĦĤŇĨȮĶŃħńĭŀŋħĴĻŉĔļŅȮȮȮ

ŏĮƦĬįŌƟĴňėĺŅĴĶŌƟȮĴňėŋĦīĶĶĴȮěĶŇĵīĶĶĴȮĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏĶňĵĬĶŌƟŐĸŃıńĥĬŅĨĬŏŀĚȮĽŅĴŅĶĩĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮ
ŏıŊŗŀĔŅĶħŜŅĶĚĝňĺŇĨŒĬĽńĚėĴœħƟŀĵƞŅĚĴňėĺŅĴĽŋĕȮĪńŘĚĪŅĚĶƞŅĚĔŅĵŐĸŃěŇĨŒěȮĴňėĺŅĴĽŜŅĬŉĔŐĸŃėĺŅĴĶńĭįŇħĝŀĭŒĬ
ģŅĬŃıĸŏĴŊŀĚȮŐĸŃıĸőĸĔȮħńĚĬńŘĬȮěŉĚĴňĔŅĶĔŜŅľĬħȮŴĨńĺĭƞĚĝňŘŵȮœĺƟħńĚĬňŘ 

- ĭńĦĤŇĨĴňėĺŅĴĶŌƟėĺŅĴĽŅĴŅĶĩŒĬĻŅĽĨĶƢĕŀĚĨĬȮĽŅĴŅĶĩŏĶňĵĬĶŌƟȮĽĶƟŅĚŐĸŃĮĶŃĵŋĔĨƢėĺŅĴĶŌƟȮŏıŊŗŀıńĥĬŅ
ĨĬŏŀĚĽŅĴŅĶĩĮĢŇĭńĨŇĚŅĬŐĸŃĽĶƟŅĚĚŅĬȮŏıŊŗŀıńĥĬŅĽńĚėĴŒľƟĽŅĴŅĶĩŐĕƞĚĕńĬœħƟŒĬĶŃħńĭĽŅĔĸ 

- ĭńĦĤŇĨĴňěŇĨĽŜŅĬŉĔȮħŜŅĶĚĝňĺŇĨȮŐĸŃĮĢŇĭńĨŇľĬƟŅĪňŗĨŅĴėĺŅĴĶńĭįŇħĝŀĭȮőħĵĵŉħľĸńĔėŋĦīĶĶĴȮěĶŇĵīĶĶĴ 
- ĭńĦĤŇĨĴňĽŋĕĳŅıħňȮĪńŘĚħƟŅĬĶƞŅĚĔŅĵŐĸŃěŇĨŒěȮĴňĔŅĶħŌŐĸȮŏŀŅŒěŒĽƞȮĶńĔļŅĽŋĕĳŅıĕŀĚĨĬŏŀĚŀĵƞŅĚĩŌĔĨƟŀĚ

ŏľĴŅŃĽĴ 
Ȯ 

3. ĔŅĶĮĶŃŏĴŇĬįĸĔŅĶħŜŅŏĬŇĬĚŅĬĨŅĴĶŅĵĸŃŏŀňĵħľĸńĔĽŌĨĶȮ 
 ĨƟŀĚįƞŅĬŏĔĦĤƢĔŅĶĮĶŃĔńĬėŋĦĳŅıľĸńĔĽŌĨĶȮőħĵŐĭƞĚŀŀĔŏĮƦĬȮ0ȮŀĚėƢĮĶŃĔŀĭȮœħƟŐĔƞȮ 

- ŀĚėƢĮĶŃĔŀĭĪňŗȮ/ȮĔŅĶĔŜŅĔńĭĴŅĨĶģŅĬľĸńĔĽŌĨĶȮ&ŏĔĦĤƢĴŅĨĶģŅĬľĸńĔĽŌĨĶȮĽŜŅĬńĔĚŅĬĮĸńħĔĶŃĪĶĺĚ
ĔŅĶŀŋħĴĻŉĔļŅȮĺŇĪĵŅĻŅĽĨĶƢȮĺŇěńĵŐĸŃĬĺńĨĔĶĶĴȮ&ĽĮ,ŀĺ,'' 

- ŀĚėƢĮĶŃĔŀĭĪňŗȮ0ȮŏĔĦĤƢĔŅĶıńĥĬŅȮőħĵŒĝƟŐĬĺĪŅĚĕŀĚȮASEAN University Network Quality 
Assurance (AUN-QA) 
 

4. ĔŅĶĪĭĪĺĬįĸĔŅĶĮĶŃŏĴŇĬŐĸŃĺŅĚŐįĬĮĶńĭĮĶŋĚȮ 
ěŅĔĔŅĶĶĺĭĶĺĴĕƟŀĴŌĸŒĬĕƟŀȮ0ȮěŃĪŜŅŒľƟĪĶŅĭĮƤĠľŅĕŀĚĔŅĶĭĶŇľŅĶľĸńĔĽŌĨĶȮĪńŘĚŒĬĳŅıĶĺĴŐĸŃŒĬŐĨƞĸŃ

ĶŅĵĺŇĝŅȮĔĶĦňıĭĮƤĠľŅĕŀĚĶŅĵĺŇĝŅȮĽŅĴŅĶĩħŜŅŏĬŇĬĔŅĶĮĶńĭĮĶŋĚĶŅĵĺŇĝŅĬńŘĬŕȮœħƟĪńĬĪňȮŐĸŃ-ľĶŊŀȮĔĶĦňĪňŗŏĮƦĬ
ĔŅĶĮĶńĭĮĶŋĚĵƞŀĵȮĽŅĴŅĶĩĪŜŅœħƟĨĸŀħŏĺĸŅĪňŗıĭĮƤĠľŅȮŐĸŃĽŜŅľĶńĭĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶĪńŘĚĜĭńĭȮěŃ
ħŜŅŏĬŇĬĔŅĶĪŋĔȮ3ȮĮƖȮŐĸŃ-ľĶŊŀĮĶńĭĮĶŋĚĔƞŀĬėĶĭĶŀĭȮŏıŊŗŀŒľƟľĸńĔĽŌĨĶĴňėĺŅĴĪńĬĽĴńĵŐĸŃĽŀħėĸƟŀĚĔńĭėĺŅĴ
ĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵľĸńĔĽŌĨĶȮȮ 
 
 
 
 



78 
 

 

ŏŀĔĽŅĶŐĬĭ 
ĳŅėįĬĺĔȮĔ, ėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ     Ȯ 
ĳŅėįĬĺĔȮĕ,  ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ  Ȯ 
ĳŅėįĬĺĔȮė, ĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ       Ȯ 
ĳŅėįĬĺĔȮĚ, ėŜŅĽńŗĚŐĨƞĚĨńŘĚėĦŃĔĶĶĴĔŅĶĮĶńĭĮĶŋĚľĸńĔĽŌĨĶ      Ȯ 
ĳŅėįĬĺĔȮě,ȮȮȮėĺŅĴĶƞĺĴĴŊŀĔńĭĽĩŅĭńĬŀŊŗĬ 
ĳŅėįĬĺĔȮĜ,ȮȮĶŃŏĭňĵĭĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶňȮĺƞŅħƟĺĵȮĔŅĶĻŉĔļŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  
 ı,Ļ,Ȯ2562 
ĳŅėįĬĺĔ Ĕ,ȮėŜŅŀīŇĭŅĵĶŅĵĺŇĝŅŐĸŃįĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ  
 
LNG 60/ ĺŇĝŅĳŅļŅŀńĚĔķļıŊŘĬģŅĬĽŜŅľĶńĭľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇ 
  Foundation English for International Programs 1Ȯ&0-0-7' 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮœĴƞĴň 
  ĶŅĵĺŇĝŅĬňŘěńħĕŉŘĬŏıŊŗŀıńĥĬŅĪńĔļŃĔŅĶŏĶňĵĬĳŅļŅŀńĚĔķļĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĬńĔĻŉĔļŅĶŃħńĭ

ĭńĦĤŇĨĻŉĔļŅľĸńĔĽŌĨĶĬŅĬŅĝŅĨŇħƟŅĬĺŇĻĺĔĶĶĴĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňȮȮŏĬŊŘŀľŅĺŇĝŅĴŋƞĚŏĬƟĬĔŅĶ
İƗĔĮĢŇĭńĨŇĪńĔļŃĔŅĶŒĝƟĳŅļŅŀńĚĔķļŏıŊŗŀĔŅĶĽŊŗŀĽŅĶĨŅĴėĺŅĴĨƟŀĚĔŅĶĪňŗŐĪƟěĶŇĚŒĬľĸńĔĽŌĨĶ
ĬŅĬŅĝŅĨŇȮĞŉŗĚĶĺĴĩŉĚĔŅĶıŌħŐĸŃĔŅĶĲƤĚȮĔŅĶěħĭńĬĪŉĔĔŅĶĭĶĶĵŅĵȮĔŅĶŀĳŇĮĶŅĵŒĬĪňŗĮĶŃĝŋĴ
ľĶŊŀŒĬĔĸŋƞĴĵƞŀĵȮĔŅĶĬŜŅŏĽĬŀįĸĚŅĬľĶŊŀĶŅĵĚŅĬħƟĺĵĮŅĔŏĮĸƞŅȮĨĸŀħěĬĔŅĶŏĕňĵĬĶŅĵĚŅĬ
ľĶŊŀĭĪėĺŅĴŏĝŇĚŏĪėĬŇė 

  This course aims to develop English Language skill necessary for use in 
international graduate programs. The course is designed for mature students in 
engineering and technology. It will be based on practical skills and focus on 
real language demands in studying in an international program, including: 
speaking and listening, lecture note taking, conference and group discussion, 
verbal report and presentation, report and technical paper writing. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
   
MTH 666 ȮėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶ  

 Advanced Mathematics for Engineers   
 3 (3 - 0 - 9) 

  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň  
  ıňĝėĦŇĨŏĝŇĚŏĽƟĬŐĸŃĪķļġňŏĴĪĶŇĔĞƢĕńŘĬĽŌĚįĸŏĜĸĵĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢȮŏĬƟĬĽĴĔŅĶŏĝŇĚ

ŀĬŋıńĬīƢĵƞŀĵȮŐėĸėŌĸńĽŐĮĶįńĬȮĺŇīňĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕĕńŘĬĽŌĚŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟ 
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  Advanced Linear algebra and matrix theory. Solution to differential equations, 
emphasize on partial differential equations. Calculus of variations. Advanced 
Numerical methods and applications. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵıňĝėĦŇĨŏĝŇĚŏĽƟĬŐĸŃĪķļġňŏĴĪĶŇĔĞƢĕńŘĬĽŌĚȮŐĸŃĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟœħƟ 
0,ȮŐĔƟĮƤĠľŅőħĵŒĝƟŐėĸėŌĸńĽŐĮĶįńĬŐĸŃĺŇīňėŜŅĬĺĦĨńĺŏĸĕĕńŘĬĽŌĚœħƟ 
1,ȮľŅįĸŏĜĸĵŏĝŇĚĨńĺŏĸĕĕŀĚĽĴĔŅĶŏĝŇĚŀĬŋıńĬīƢĵƞŀĵœħƟ 
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MEE 510 ĔĸĻŅĽĨĶƢėĺŅĴĨƞŀŏĬŊŗŀĚŏĭŊŘŀĚĨƟĬ                                                    3 (3 - 0 - 9) 
  Introduction to Continuum Mechanics 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
  ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏėƟĬŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮĪňŗěŋħľĬŉŗĚȮĔŅĶıńĥĬŅĽĴĔŅĶıŊŘĬģŅĬĕŀĚĺńĽħŋĨńĺĔĸŅĚ

ĨƞŀŏĬŊŗŀĚőħĵŒĝƟĔġŏĭŊŘŀĚĨƟĬĨƞŅĚŕȮŏĝƞĬĔġĪĶĚĴĺĸȮĔġĪĶĚőĴŏĴĬĨńĴŏĝŇĚŏĽƟĬȮĔġĪĶĚőĴŏĴĬĨƢĕŀĚ
őĴŏĴĬĨńĴŐĸŃĔġĪŅĚŀŋĦľĳŅıĻŅĽĨĶƢȮĔŅĶĻŉĔļŅĽńěıěĬƢĕŀĚėĺŅĴĽńĴıńĬīƢŏĝŇĚőėĶĚĽĶƟŅĚĕŀĚ
ĕŀĚŏľĸĺŐĸŃĕŀĚŐĕŖĚȮĔŅĶĸħĶŌĮĕŀĚĽĴĔŅĶĽĬŅĴĳŅıȮŏıŊŗŀŐĔƟĮƤĠľŅĕŀĭŏĭŊŘŀĚĨƟĬĕŀĚ
ĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚŐĸŃĔĸĻŅĽĨĶƢĕŀĚœľĸ 

  Analysis of stress and deformation at a point. Development of the basic 
equations of a continuous medium by applying the basic laws of conservation 
of Mass, linear momentum, moment of momentum and those of 
thermodynamics.  Study of constitutive axioms and constitutive relations for 
fluids and solids. Specialization of the field equations to simple boundary-
value problems of solid mechanics and fluid mechanics with simple solutions. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵľĸńĔĔŅĶĕŀĚȮContinuum Medium œħƟ 
0,ȮŀīŇĭŅĵľĸńĔĔŅĶĕŀĚȮCartesian Tensors œħƟ 
1,ȮĽĶƟŅĚĽĴĔŅĶȮfinite (large) strains, principle strains, strain-rate tensor, polar 
decomposition, infinitesimal deformations œħƟ 
2,ȮĽĶƟŅĚĽĴĔŅĶĕŀĚȮBalanced Laws œħƟ 
3,ȮĮĶŃĵŋĔĨƢŒĝƟȮCauchy stress tensor, First Piola-Kirchhoff Stress tensor, Second 
Piolar-Kirchhoff stress tensor ŒĬĔŅĶŀīŇĭŅĵĔŅĶĶńĭĳŅĶŃĪŅĚĔĸŒĬĺńĽħŋœħƟ 
4,ȮŀīŇĭŅĵľĸńĔĔŅĶĕŀĚȮconstitutive relations in solid and fluid media. 
5,ȮŐĔƟĮƤĠľŅŐĭĭȮsimple initial-boundary value œħƟ 

   
MEE 511 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢ                                                               3 (3 - 0 - 9) 

Finite ElementȮMethod 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ:Ȯ MEE0/1ȮĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚȮŐĸŃȮMEE00/ȮŀŋĦľıĸĻŅĽĨĶƢȮľĶŊŀ

ŏĪňĵĭŏĪƞŅ 
  ĭĪĬŜŅĕŀĚĺŇīňœĲœĬĨƢŏŀĸŇŏĴĬĨƢȮĮĶŃŏĳĪĕŀĚŏŀĸŇŏĴĬĨƢȮŐĭĭěŜŅĸŀĚĕŀĚŏŀĸŇŏĴĬĨƢȮĔŅĶıńĥĬŅŐĸŃ

ĮĶŃŏĴŇĬŏŀĸŇŏĴĬĨƢȮĔŅĶıńĥĬŅŐĸŃĮĶŃŏĴŇĬĽĴĔŅĶĽŜŅľĶńĭŏŀĸŇŏĴĬĨƢĴŇĨŇŏħňĵĺȮĽŀĚĴŇĨŇȮŐĸŃĽŅĴ
ĴŇĨŇŒĬĽŅĕŅĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚȮĺŇīňœĲœĬĨƢŏŀĸŇŏĴĬĨƢĽŜŅľĶńĭĔŅĶĮĶŃĵŋĔĨƢĔńĭĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ
ħƟĺĵĔŅĶĬŜŅȮŐĸŃĔŅĶıŅȮĔĸĻŅĽĨĶƢĕŀĚœľĸȮĮƤĠľŅĮĶŃĵŋĔĨƢȮŐĸŃĺŇīňĔŅĶŒĝƟĞŀĲĨƢŐĺĶƢŒĬĔŅĶ
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ŐĔƟĮƤĠľŅŏĭŊŘŀĚĨƟĬ 
  Introduction to the finite element method. Types of elements. Element 

models. Development and evaluation of formulation for one, two and three 
dimensional elements in solid mechanics. The finite element method for 
application to heat transfer by conduction and convection, fluid mechanics. 
Application problems. Use of computer software in problem-solving. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵľĸńĔĔŅĶŐĸŃĺŇŏėĶŅŃľƢĮƤĠľŅħƟĺĵĺŇīňœĲœĬĨƢŏŀĸŇŏĴĬĨƢœħƟ 
0,ȮĽĶƟŅĚŏĴĪĶŇĔĞƢėĺŅĴŐĕŖĚŏĔĶŖĚĕŀĚŏŀĸŇŏĴĬĨƢĮĶŃŏĳĪĨƞŅĚŕȮĽŜŅľĶńĭĮƤĠľŅĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸœħƟ 
1,ȮŏĸŊŀĔŒĝƟĝĬŇħĕŀĚŏŀĸŇŏĴĬĨƢŐĨƞĸŃĮĶŃŏĳĪŒľƟŏľĴŅŃĽĴĔńĭĮƤĠľŅȮőħĵıŇěŅĶĦŅĩŉĚıķĨŇĔĶĶĴ
ĕŀĚŏŀĸŇŏĴĬĨƢŐĸŃĕƟŀěŜŅĔńħœħƟ 
2,ȮĽĶƟŅĚŐĭĭěŜŅĸŀĚŐĸŃĮĶŃĵŋĔĨƢŒĝƟĺŇīňœĲœĬĨƢŏŀĸŇŏĴĬĨƢŒĬĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴȮ
ŏėĶŊŗŀĚĔĸœħƟ 

   
MEE 512 ĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋĮĶŃĔŀĭȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 (3 - 0 - 9) 
  Mechanics of Composite Materials 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ:  MEE0/1ȮĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚȮľĶŊŀŏĪňĵĭŏĪƞŅ 
  ĽĴĭńĨŇŐĸŃĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋĮĶŃĔŀĭŐĭĭŏĮƦĬĝńŘĬŏĽĶŇĴŐĶĚħƟĺĵŏĽƟĬŒĵȮĪķļġňĔŅĶĞƟŀĬĔńĬŏĮƦĬ

ĝńŘĬŏĝŇĚŐĭĭĜĭńĭȮĔĸĻŅĽĨĶƢěŋĸĳŅėĕŀĚĺńĽħŋĮĶŃĔŀĭŏĽĶŇĴŐĶĚħƟĺĵŏĽƟĬŒĵȮėĺŅĴŐĕŖĚŐĔĶƞĚȮ
ėĺŅĴŐĕŖĚŐĶĚȮĔĶŃĭĺĬĔŅĶįĸŇĨŐĸŃĔŅĶĪħĽŀĭȮėĺŅĴŏėƟĬŏĬŊŗŀĚěŅĔĳŅĶŃĪŅĚėĺŅĴĶƟŀĬȮĔŅĶ
ŀŀĔŐĭĭĺŇŏėĶŅŃľƢħƟĺĵőĮĶŐĔĶĴĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮŐĸŃĺŇīňĔŅĶŒĝƟĞŀĲŐĺĶƢŒĬĔŅĶŐĔƟĮƤĠľŅ
ŏĭŊŘŀĚĨƟĬ 

  Properties and mechanics of fibrous, laminated composites. Classical 
lamination theory, micromechanics, stiffness and strength, fabrication and 
testing. Thermal stresses. Design, analysis, and computerized implementation. 
Use of computer software in problem-solving.   

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵĔĸœĔĔŅĶĪŜŅĚŅĬĕŀĚĺńĽħŋėŀĴőıĽŇĨœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
0,ȮĽĶƟŅĚĽĴĔŅĶėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĺŅĴŏėƟĬŐĸŃėĺŅĴŏėĶňĵħŒĬĮĶŇĳŌĴŇĽŅĴĴŇĨŇĕŀĚĺńĽħŋėŀĴ
őıĽŇĨŏĽĶŇĴŐĶĚħƟĺĵŏĽƟĬŒĵœħƟȮȮȮȮȮ 
1,ȮĽĶƟŅĚĽĴĔŅĶĔŅĶĪŜŅĬŅĵĽĴĭńĨŇĪŅĚĺŇĻĺĔĶĶĴěŅĔĔĸĻŅĽĨĶƢěŋĸĳŅėœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
2,ȮĮĶŃĵŋĔĨƢŒĝƟĪķļġňĔŅĶĺŅĚĞƟŀĬĔńĬŏĮƦĬĝńŘĬŐĭĭĜĭńĭŏıŊŗŀŐĔƟĮƤĠľŅŐįƞĬĭŅĚœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
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3,ȮĮĶŃĵŋĔĨƢŒĝƟĪķļġňėĺŅĴŏĽňĵľŅĵŏıŊŗŀĪŜŅĬŅĵėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĶńĭŐĶĚĕŀĚĺńĽħŋėŀĴőıĽŇĨ
ŏĽĶŇĴŐĶĚħƟĺĵŏĽƟĬŒĵœħƟ 

   
MEE 513 őėĶĚĽĶƟŅĚŐĭĭŐĞĬĺŇĝ                                                               3 (3 - 0 - 9) 
  Sandwich Structures 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ8ȮMEE0/1ȮĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚȮľĶŊŀŏĪňĵĭŏĪƞŅ 
  ĔŅĶĻŉĔļŅėĺŅĴŏėƟĬȮĔŅĶŏĮĸňŗĵĬĶŌĮȮĳŅĶŃĔŅĶőĔƞĚŏħŅŃȮėĺŅĴĩňŗīĶĶĴĝŅĨŇŐĸŃĔŅĶĨŀĭȮĽĬŀĚŏĝŇĚ

ıĸĺńĨĕŀĚőėĶĚĽĶƟŅĚŐĭĭŐĞĬħƢĺŇĝĪňŗŒĝƟĺńĽħŋĪňŗĴňĽĴĭńĨŇŏĪƞŅĔńĬĪŋĔĪŇĻĪŅĚŐĸŃĺńĽħŋĮĶŃĔŀĭĳŅĵŒĨƟ
ĳŅĶŃŏĝŇĚĔĸŐĸŃĳŅĶŃěŅĔĽŇŗĚŐĺħĸƟŀĴȮĻŉĔļŅŐĔĬĔĸŅĚĕŀĚőėĶĚĽĶƟŅĚȮŐĞĬħƢĺŇĝȮŏĝƞĬȮŐĔĬŐĭĭ
ĶńĚįŉŘĚȮŐĔĬőĲĴȮŐĔĬőėĶĚŏĺŖĭȮŐĸŃŐĔĬőėĶĚĩńĔȮĔŅĶĺŇŏėĶŅŃľƢėŅĬȮŐįƞĬĭŅĚȮŐľĺĬȮŐĸŃŏĮĸŊŀĔ
ĭŅĚĪňŗĮĶŃĔŀĭħƟĺĵőėĶĚĽĶƟŅĚŐĞĬħƢĺŇĝȮĔŅĶľŅėƞŅĪňŗŏľĴŅŃĽĴĪňŗĽŋħĕŀĚĨńĺŐĮĶŒĬĔŅĶŀŀĔŐĭĭ
őėĶĚĽĶƟŅĚŐĭĭŐĞĬħƢĺŇĝ 

  Stresses, deformations, buckling loads, natural frequencies and dynamic 
response of composite and isotropic sandwich structures under mechanical 
and environmental loads, involving honeycomb, solid, foam, web and truss 
core. Sandwich comprising beam, plate, ring and shell structures. Design and 
minimum weight optimization of sandwich structure. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵŐĬĺėĺŅĴėŇħıŊŘĬģŅĬĕŀĚőėĶĚĽĶƟŅĚŐĭĭŐĞĬħƢĺŇĝœħƟ 
2. ĽĶƟŅĚĽĴĔŅĶėĺŅĴŏėƟĬŒĬįŇĺľĬƟŅŐĸŃŐĔĬĔĸŅĚĕŀĚĺńĽħŋŒĬőėĶĚĽĶƟŅĚŐĭĭŐĞĬħƢĺŇĝœħƟ 
3. ĮĶŃĵŋĔĨƢŒĝƟĪķļġňĕŀĚėŅĬŐĭĭŐĞĬħƢĺŇĝȮĔŅĶőĔƞĚŏħŅŃŐĸŃĔŅĶĵńĭĵƞĬĕŀĚėŅĬŐĭĭŐĞĬħƢĺŇĝȮ
ŐĭĭĨƞŅĚŕȮŐĸŃĶŃĭŋĶŌĮŐĭĭĕŀĚėĺŅĴŏĽňĵľŅĵœħƟȮ 
4. ĮĶŃĵŋĔĨƢŒĝƟĺŇīňĔŅĶĪŅĚıĸńĚĚŅĬŒĬĔŅĶĮĶŃĴŅĦĸńĔļĦŃĔŅĶŏĽňĵĶŌĮŐĸŃȮėĺŅĴĩňŗīĶĶĴĝŅĨŇĕŀĚ
őėĶĚĽĶƟŅĚŐĭĭŐĞĬħƢĺŇĝœħƟ 

   
MEE 514 ĺńĽħŋĜĸŅħ                                                                             3 (3 - 0 - 9) 
  Smart  Materials 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
  ĭĪĬŜŅŏĔňŗĵĺĔńĭĺńĽħŋĜĸŅħȮŏĝƞĬȮĺńĽħŋŏıňĵőĞŀŇŏĸŖĔĪĶŇĔȮĺńĽħŋŀŇŏĸŖĔĪĶŀĶňőŀĽŐĨĨŇĔȮĺńĽħŋŐĴŖėĬŇőĨĶň

őŀĽŐĨĨŇĔȮŐĸŃőĸľŃěŜŅĶŌĮȮĽĴĭńĨŇĕŀĚĺńĽħŋĜĸŅħŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟȮėĺŅĴĶŌƟŏĭŊŘŀĚĨƟĬŏĔňŗĵĺĔńĭ
ŏĴĴĽƢȮŐŀėĝŌŏŀŏĨŀĶƢŐĸŃŏĞŖĬŏĞŀĶƢ 

  Introduction to smart materials such as piezoelectric materials, 
electrorheostatic materials, magnetorheostatic materials and shape memory 
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alloys. Smart material properties and applications. Introduction to MEMS, 
actuators and sensors. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵŏĪėőĬőĸĵňĕŀĚĺńĽħŋĜĸŅħȮŏıŊŗŀĬŜŅĴŅĮĶŃĵŋĔĨƢŒĝƟŒĬĪŅĚĺŇĻĺĔĶĶĴœħƟ 
2. ėŜŅĬĺĦŐĸŃŀŀĔŐĭĭȮŏıŊŗŀĬŜŅŏŀŅĺńĽħŋĜĸŅħĴŅŒĝƟŒĬĚŅĬħƟŅĬĨƞŅĚŕȮœħƟŀĵƞŅĚĮĸŀħĳńĵŐĸŃ
ŏľĴŅŃĽĴ 
3. ĮĶŃĵŋĔĨƢľĸńĔĔŅĶŐĸŃŏĸŊŀĔŒĝƟĺńĽħŋĜĸŅħŒľƟĩŌĔĺńĨĩŋĮĶŃĽĚėƢœħƟ 

   
MEE 515 ĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸĨƟĬĔŜŅĸńĚ                                                3 (3 ů 0 ů 9) 
  Prime Mover Design 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: ĨƟŀĚĴňėĺŅĴĶŌƟĪŅĚĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚȮĔĸĻŅĽĨĶƢĕŀĚœľĸȮĔŅĶŀŀĔŐĭĭ

ŏėĶŊŗŀĚěńĔĶĔĸȮĔĸĻŅĽĨĶƢŏėĶŊŗŀĚěńĔĶĔĸȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬľĶŊŀĨŅĴħŋĸıŇĬŇěĕŀĚįŌƟĽŀĬȮ 
  ĭĪĬŜŅȮľĸńĔĔŅĶıŊŘĬģŅĬȮ&ĬŇĵŅĴĕŀĚŏėĶŊŗŀĚěńĔĶĔĸŏĪŀĶƢőĭȮĶŃĭĭŐĔĬŀƟŅĚŀŇĚȮĔġıŊŘĬģŅĬȮĽĴĔŅĶ

ĔŅĶœľĸĨƞŀŏĬŊŗŀĚȮĽĴĔŅĶőĴŏĴĬĨńĴȮĽĴĔŅĶĬŅŏĺňĵĶƢ-ĽőĨĔĽƢȮĔġĕƟŀĪňŗľĬŉŗĚĕŀĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢȮ
ŐĸŃĔġĕƟŀĪňŗĽŀĚĕŀĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢ-ŏŀĬőĪĶĮƖȮĽĴĭńĨŇĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢĕŀĚĕŀĚœľĸȮ
ĔŅĶœľĸŐĭĭŀńħĨńĺœħƟȮĬŇĵŅĴĕŀĚĮĶŃĽŇĪīŇĳŅı'ȮĔŅĶŀŀĔŐĭĭĪŅĚħƟŅĬœŁőħĶĸŇĔĕŀĚĲĸŅĬĞŇĽȮ
ėŅıĸŅĬȮŐĸŃŏıĸĨńĬŏĪŀĶƢœĭĬƢȮĔŅĶŀŀĔŐĭĭĪŅĚŀŅĔŅĻıĸĻŅĽĨĶƢȮŐĸŃĮĶŃĽŇĪīŇĳŅıĕŀĚ
ŏĪŀĶƢœĭĬƢĨŅĴŐĬĺŐĔĬŐĸŃĨŅĴŐĬĺĶńĻĴňȮŐĭĭěŜŅĸŀĚĕŀĚĔŅĶœľĸĕŀĚŏėĶŊŗŀĚěńĔĶĔĸŏĪŀĶƢőĭȮ
&ĔŅĶŒĝƟŏĪėĬŇėĔŅĶėŜŅĬĺĦŏıŊŗŀľŅĮĶŃĽŇĪīŇĳŅıŐĸŃĽĬŅĴĔŅĶœľĸĕŀĚĽƞĺĬĮĶŃĔŀĭĕŀĚ
ŏėĶŊŗŀĚěńĔĶĔĸŏĪŀĶƢőĭŐĸŃŒĬŐĨƞĸŃĽŏĨěĕŀĚŏėĶŊŗŀĚěńĔĶĔĸŏĪŀĶƢőĭ'ȮĪķļġňŀŅĔŅĻıĸĻŅĽĨĶƢ
ŐĸŃĔŅĶŀŀĔŐĭĭĔńĚľńĬĸĴȮŐĸŃĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚĵĬĨƢĕĬŅħŏĸŖĔ 

  Introduction: Basic principles (Definition of turbomachine, coordinate system, 
the fundamental laws, the equation of continuity, momentum equation, 
Navier-Stokes equation, the first laws of thermodynamics, the second law of 
thermodynamics-entropy, the thermodynamic properties of fluids, 
compressible flow, definition of efficiency). Hydraulic design of francis turbine, 
Kaplan turbine and pelton turbine. Aerodynamic design and performance of 
axial turbine, Radial turbine design. Modeling turbomachinery flow (the use of 
computational techniques to calculate the performance and flow fields of 
turbomachinery component and stages.) Aerodynamic theory and design of 
horizontal wind turbine. Basic small engine design. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚıŊŘĬģŅĬĪŅĚŏĪŀĶƢőĴœħĬŅĴŇĔĽƢŐĸŃĔĸĻŅĽĨĶƢĕŀĚœľĸĪňŗěŃŒĝƟĔńĭ
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ĨƟĬĔŜŅĸńĚœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 
2. ŀŀĔŐĭĭĨƟĬĔŜŅĸńĚĶŃĭĭĨƞŅĚŕȮŐĸŃĔńĚľńĬĨƞŅĚŕȮœħƟȮȮȮȮȮȮȮȮȮȮȮȮȮ 
3.ȮŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢĝƞĺĵŒĬĔŅĶŀŀĔŐĭĭŐĸŃĺŇŏėĶŅŃľƢĔŅĶœľĸŒĬĨƟĬĔŜŅĸńĚŐĸŃĔńĚľńĬ
őħĵŒĝƟĺŇīňıĸĻĽĨĶƢĕŀĚœľĸĳŅėėŜŅĬĺĦȮŏıŊŗŀľŅĮĶŃĽŇĪīŇĳŅıĕŀĚĨƟĬĔŜŅĸńĚŐĸŃĔńĚľńĬĪňŗŀŀĔŐĭĭ
œħƟ 

   
MEE 516 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋŐĸŃĔŅĶĮĶŃĵŋĔĨƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 (3 - 0 - 9) 

Behavior of Materials and Applications 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: ĨƟŀĚĴňėĺŅĴĶŌƟĪŅĚĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚȮĔŅĶŀŀĔŐĭĭ ĔĸĻŅĽĨĶƢŏėĶŊŗŀĚěńĔĶĔĸȮ

ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
  ĭĪĬŜŅĕŀĚĺńĽħŋĪŅĚĺŇĻĺĔĶĶĴĝĬŇħĨƞŅĚŕȮĔŅĶĻŉĔļŅĽĴĭńĨŇŐĸŃĔŅĶĮĶŃĵŋĔĨƢŒĝƟĚŅĬĕŀĚĺńĽħŋĪŅĚ

ĺŇĻĺĔĶĶĴȮĔŅĶŏĸŊŀĔŐĸŃĔŅĶŀŀĔŐĭĭĺńĽħŋĺŇĻĺĔĶĶĴĨƞŅĚŕȮėĺŅĴŏėĶňĵħŐĸŃėĺŅĴŏėƟĬȮĔŅĶ
ĪħĽŀĭĪŅĚĔĸŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸȮĔŅĶėĶŅĔŐĸŃėĺŅĴĸƟŅĕŀĚĺńĽħŋȮőĴŏħĸŐĸŃıķĨŇĔĶĶĴĔŅĶ
ŏĮĸňŗĵĬĶŌĮĩŅĺĶĕŀĚĺńĽħŋȮŀŇĪīŇıĸĕŀĚőėĶĚĽĶƟŅĚěŋĸĳŅėĨƞŀıķĨŇĔĶĶĴĪŅĚĔĸĕŀĚĺńĽħŋ 

  Introduction to various engineering materials. Their properties and applications. 
Design and selection of engineering materials. Stress and strain. Mechanical 
testing and analysis. Yielding and fatigue of materials. Plastic behaviors and 
models for materials. Effects of microstructures on mechanical behavior of 
materials. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵŐĸŃĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĕŀĚĔŅĶŏĮĸňŗĵĬĶŌĮŐĭĭĵŊħľĵŋƞĬŐĸŃŐĭĭĩŅĺĶȮĶĺĴĩŉĚ
ŀŇĪīŇıĸĪňŗĴňĨƞŀĽĴĭńĨŇĪŅĚĔĸĕŀĚĺńĽħŋœħƟ 
2. ėŜŅĬĺĦėƞŅėĺŅĴŐĕŖĚŐĶĚěŅĔőėĶĚĽĶƟŅĚįĸŉĔĕŀĚĺńĽħŋŐĸŃĬŜŅœĮĺŇŏėĶŅŃľƢĽĴĭńĨŇĪŅĚĔĸĕŀĚ
ĺńĽħŋœħƟ 
3.ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏĔňŗĵĺĔńĭĽĴĭńĨŇĪŅĚĔĸĕŀĚĺńĽħŋœĮŏĸŊŀĔŒĝƟĺńĽħŋŒľƟŏľĴŅŃĽĴĨŅĴĺńĨĩŋȮ
ĮĶŃĽĚėƢĔŅĶŒĝƟĚŅĬœħƟ 

   
MEE 517 œĨĶĭŀőĸĵň                                                                         3 (3 - 0 - 9) 

Tribology                                                                                
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
  ĪķļġňĪńŗĺŕȮœĮĕŀĚĶŀĚĸŊŗĬŐĭĭŏĸŊŗŀĬœĩĸȮĽĴĔŅĶĕŀĚŏĶĵƢőĬĸħƢȮ1ȮĴŇĨŇȮĽĴĔŅĶĕŀĚĬŅŏĺňĵĽőĨĶĔ

ŐĸŃŐĶĚŏĜŊŗŀĵĶŀĚĸŊŗĬĽŜŅľĶńĭŐĶĚħŋĬĔŅĶĽńĴįńĽŐĭĭĔĸŇŘĚěŅĬŐĸŃĪĶĚĔĸĴȮĔŅĶľĸƞŀĸŊŗĬŐĭĭ
ŀňĸŅĽőĨĶœŁőħĶœħĬŅĴŇĔėĺŅĴŏĽňĵħĪŅĬŐĸŃėĺŅĴĶƟŀĬĪňŗįŇĺĽńĴįńĽĶŀĚĸŊŗĬŐĭĭĔŅĭŏıĸŅĔŅĶ
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ĽƞŅĵĕŀĚŏıĸŅŒĬĶŀĚĸŊŗĬŐĭĭĔŅĭŏıĸŅȮėĺŅĴĶƟŀĬŒĬĶŀĚĸŊŗĬŐĭĭĔŅĭŏıĸŅ 
  General theory of sliding bearings. Reynolds equation in three dimensions.  The 

energy and Navier-Stokes equations and inertia correction. Tilting and fixed 
thrust bearings.  Rolling contacts, discs and spheres. Elastro-hydrodynamic 
lubrication. Friction and heat flow in contacts. Journal bearings: oil whirl in 
journal bearings, heat in journal bearing. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵĪķļġňĪńŗĺœĮĕŀĚĶŀĚĸŊŗĬŐĭĭŏĸŊŗŀĬœĩĸœħƟ 
2. ĮĶŃĵŋĔĨƢĪķļġňĔŅĶľĸƞŀĸŊŗĬŐĭĭŀňĸŅĽőĨĶœŁőħĶœħĬŅĴŇėœĮŒĝƟĔńĭĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸ
œħƟ 
3. ĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅŒĬŏėĶŊŗŀĚěńĔĶĔĸőħĵĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŏĶŊŗŀĚėĺŅĴŏĽňĵħĪŅĬŐĸŃ
ėĺŅĴĶƟŀĬĪňŗįŇĺĽńĴįńĽĶŀĚĸŊŗĬŐĭĭĔŅĭŏıĸŅœħƟ 
4. ŒĝƟĽĴĔŅĶĕŀĚŏĶĵƢőĬĸħƢȮ3 ĴŇĨŇȮĽĴĔŅĶĕŀĚĬŅŏĺňĵĽőĨĶĔŐĸŃŐĶĚŏĜŊŗŀĵĶŀĚĸŊŗĬĽŜŅľĶńĭĺŇŏėĶŅŃľƢ
ŐĶĚħŋĸĔŅĶĽńĴįńĽŐĭĭĔĸŇŘĚěŅĬŐĸŃĪĶĚĔĸĴœħƟ 
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Advanced Mechanics of Solids                                                      
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
  ŏĪĬŏĞŀĶƢŒĬĶŃĭĭıŇĔńħėŅĶƢĪňŏĝňĵĬȮŐĬĺėŇħŏĶŊŗŀĚĕŀĚėĺŅĴŏėƟĬŐĸŃėĺŅĴŏėĶňĵħŒĬȮ0ȮŐĸŃȮ1ȮĴŇĨŇȮ

ľĸńĔĔŅĶĔĸĻŅĽĨĶƢĨƞŀŏĬŊŗŀĚȮĪķļġňŀňĸŅĽĨŇĔĞŇĨňŘȮĔġĕŀĚŁŋĔȮ&ėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚėĺŅĴŏėƟĬȮ
ėĺŅĴŏėĶňĵħȮŐĸŃŀŋĦľĳŌĴŇ'ȮĔŅĶĮĶŃĵŋĔĨƢľĸńĔĔŅĶıĸńĚĚŅĬŒĬĕŀĚŐĕŖĚȮĪķļġňėĺŅĴŏĽňĵľŅĵ
ŏĬŊŗŀĚěŅĔıķĨŇĔĶĶĴĪňŗœĴƞŏĮƦĬŏĝŇĚŏĽƟĬĕŀĚĺńĽħŋȮĔŅĶĮĶŃĵŋĔĨƢĪķļġňŀňĸŅĽĨŇĔĞŇĨňŘ 

  Introduction to cartesion tensors. Two and three dimensional theories of stress 
_lbȮqrp_gl,ȮEclcp_jgxcbȮFmmiŲqȮj_u,ȮClcpewȮnpglagnjcqȮglȮqmjgbȮamlrglssk,Ȯ
Theories of failure. Applications of elasticity and plasticity. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1,ȮŀīŇĭŅĵľĸńĔĔŅĶĕŀĚėĺŅĴŏėƟĬŐĸŃėĺŅĴŏėĶňĵħĪňŗěŋħŒħěŋħľĬŉŗĚœħƟȮ&Stress and strain  and 
a point) 
2. ĺŇŏėĶŅŃľƢȮStress and strain transformaton ŒĬĽŅĴĴŇĨŇœħƟ 
3. ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶĕŀĚȮYield criteria ŐĸŃėĺŅĴĶŌƟŀŊŗĬŕȮŒĬĔŅĶŀŀĔŐĭĭőėĶĚĽĶƟŅĚĪŅĚĔĸ
œħƟ 
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MEE 519 ĺńĽħŋĻŅĽĨĶƢĕŀĚŏľĸŖĔĔĸƟŅ                                                           3 (3 - 0 - 9) 
Material Science of Steel                                                       

  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
  ĽĴĭńĨŇŏĝŇĚĔŅĵĳŅıĕŀĚŏľĸŖĔŐĸŃŏľĸŖĔĔĸƟŅȮĔŅĶŏĮĸňŗĵĬŏĲĽŒĬŏľĸŖĔĔĸƟŅȮŏĪėĬŇėĔŅĶŀĭėĺŅĴ

ĶƟŀĬĽŜŅľĶńĭŏľĸŖĔȮŐįĬĳŅıȮŏĺĸŅ-ŀŋĦľĳŌĴŇ-ĔŅĶŏĮĸňŗĵĬŏĲĽȮėĺŅĴŐĕŖĚŐĶĚŐĸŃĔĸœĔĸĔŅĶ
ŏĮĸňŗĵĬĶŌĮĕŀĚĺńĽħŋĪňŗįĸŉĔȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔŅĶŏĮĸňŗĵĬĶŌĮĕŀĚĺńĽħŋĪňŗŏĮƦĬįĸŉĔŏħňŗĵĺŐĸŃįĸŉĔ
įĽĴȮĔĶŃĭĺĬĔŅĶĔĸœĔĕŀĚėĺŅĴŐĕŖĚŐĶĚŐĸŃıķĨŇĔĶĶĴĔŅĶėĶŅĔĕŀĚŏľĸŖĔŐĸŃėĺŅĴĽńĴıńĬīƢ
ĪňŗĕŉŘĬĔńĭőėĶĚĽĶƟŅĚěŋĸĳŅėȮŀŋĦľĳŌĴŇŐĸŃŀńĨĶŅĔŅĶĵŊħĨńĺ 

  The physical properties of iron and steel, Phase transformation in steel, 
Technical heat treatments, Time-temperature-austenitization diagrams and 
Time-temperature-transformation diagrams (TTA and TTT diagrams), Strength 
and deformation mechanism of crystalline material, Strengthening mechanism 
and yield behavior of steel and its microstructure, temperature and strain rate 
dependency, Toughness and fracture behavior of steel, Multiphase high 
strength steels, Cold forming and formability of steel, Macroscopic and 
microscopic failure criterion and modelling. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶįĸŇĨȮőėĶĚĽĶƟŅĚěŋĸĳŅėŐĸŃĽĴĭńĨŇĪŅĚĔĸĕŀĚŏľĸŖĔ
œħƟ 
2. ŀŀĔŐĭĭĽƞĺĬįĽĴĪŅĚŏėĴňŐĸŃĔĶŃĭĺĬĔŅĶįĸŇĨŏľĸŖĔŏıŊŗŀŒľƟœħƟĽĴĭńĨŇĪŅĚĔĸĪňŗĨƟŀĚĔŅĶœħƟ 
3. ĬŜŅėĺŅĴĶŌƟħƟŅĬőĸľĺŇĪĵŅĴŅŒĝƟŒĬĔŅĶŏĸŊŀĔĺńĽħŋĪňŗŏľĴŅŃĽĴĔńĭĸńĔļĦŃĔŅĶŒĝƟĚŅĬœħƟ 
4. ĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟŒĬĔŅĶĺŇŏėĶŅŃľƢȮdefect ĨƞŅĚŕȮĕŀĚŏľĸŖĔĪňŗŏĔŇħĕŉŘĬěŅĔĔĶŃĭĺĬĔŅĶ
įĸŇĨŐĸŃŏĽĬŀŐĬĺĪŅĚŐĔƟĮƤĠľŅœħƟ 

   
MEE 521 ĔŅĶėŜŅĬĺĦĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ                                                  3 (3 - 0 - 9) 

Computational Heat Transfer  
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĺŇīňĔŅĶŏĝŇĚĨńĺŏĸĕŐĭĭœĲœĬĨƢħŇĲŏĲŀŏĶĬĞƢȮœĲœĬĨƢŏŀĸŇŏĴĬĨƢȮĺŇīňĔŅĶĽŏĮĔĪŀĸȮĔŅĶĮĶŃĵŋĔĨƢȮŒĝƟ

ĺŇīňĔŅĶŏĝŇĚĨńĺŏĸĕȮ&ODE ŐĸŃȮPDE) ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕȮ&ĔŅĶŏĽĩňĵĶȮĔŅĶĸŌƞŏĕƟŅȮėĺŅĴ
ĩŌĔĨƟŀĚ'ȮĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕĽŜŅľĶńĭĔŅĶĬŜŅėĺŅĴĶƟŀĬȮĔŅĶıŅėĺŅĴĶƟŀĬȮŐĸŃĔŅĶŐįƞĶńĚĽňȮŐĸŃ
ĺŇīňĔŅĶŒĝƟĞŀĲĨƢŐĺĶƢŒĬĔŅĶŐĔƟĮƤĠľŅŏĭŊŘŀĚĨƟĬ 

  Finite different method, Finite element method. Spectral method, Application 
of Numerical Method (ODE and PDE), Numerical Method (stability, convergence, 
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and accuracy), Numerical method for heat conduction, heat convection and 
heat radiation, Introduction to commercial software 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĮĶŃĵŋĔĨƢŒĝƟĺŇīňĔŅĶĪŅĚœĲœĬĨƢħŇĲŏĲŀŏĶĬĞƢȮœĲœĬĨƢŏŀĸŇŏĴĬĨƢȮĺŇīňĔŅĶĽŏĮĔĪŀĸŐĸŃĺŇīňĔŅĶ
ĺŇŏėĶŅŃľƢŏĝŇĚĨńĺŏĸĕŒĬĔŅĶĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬœħƟȮ 
2. ĬŜŅŏĽĬŀįĸĔŅĶĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĶŌĮŐĭĭĳŅıœħƟ 

   
MEE 522 ĔŅĶĩƞŅĵŏĪĴĺĸȮȮȮȮȮȮȮȮȮȮȮȮȮ                                                            3 (3 - 0 - 9) 

Mass Transfer                                                                          
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
  ĭĪĬŜŅŏĔňŗĵĺĔńĭĔĶŃĭĺĬĔŅĶĩƞŅĵŏĪĴĺĸŐĸŃĪķļġňĩƞŅĵŏĪĴĺĸȮĔŅĶĩƞŅĵŏĪŐĭĭŏĶőĬĸħƢȮŐĸŃ  

ĲĸńĔĞƢȮėŀĬħńĔŐĨĪĞƢĕŀĚĔŅĶĩƞŅĵŏĪĴĺĸȮŐĶĚĕńĭĽŜŅľĶńĭĔŅĶĩƞŅĵŏĪĴĺĸĽŜŅľĶńĭĽŅĶĪňŗĪŜŅ
ĮĢŇĔĶŇĵŅŐĸŃœĴƞĪŜŅĮĢŇĔĶŇĵŅȮĔŅĶħńħŐĮĸĚĔŅĶĩƞŅĵŏĪŐĭĭŏĶőĬĸħƢȮĨńĺŏĸĕĝĴŇĪŐĸŃĨńĺŏĸĕĸŌĺŇĽȮ
ĔŅĶĩƞŅĵŏĪĴĺĸŐĸŃėĺŅĴĶƟŀĬĪňŗĴňĔŅĶĶŃŏľĵȮĔŅĶħŌħĔĸŊĬŐĸŃĔŅĶŏįŅœľĴƟ 

  Introduction to mass transport phenomena and mass transfer theory, Reynold 
transport phenomena and flux, Conductance of mass transfer, Driven 
mechanisms of mass transfer with and without chemical reaction, modified 
Reynold transport, Schmidt number and Lewis number, mass and heat transfer 
with evaporation, adsorption and combustion 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĔŅĶĩƞŅĵŏĪĴĺĸŐĸŃĶŌĮŐĭĭĕŀĚĔŅĶĩƞŅĵŏĪĴĺĸœħƟ 
2. ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬĔŅĶĪŜŅĬŅĵŀńĨĶŅĔŅĶĩƞŅĵŏĪĴĺĸŒĬĔŅĶŀŀĔŐĭĭĪŅĚĺŇĻĺĔĶĶĴŐĸŃ
ĮĶŅĔĢĔŅĶĦƢĔŅĶĩƞŅĵŏĪĴĺĸŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟȮ 
3. ĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĔŅĶĩƞŅĵŏĪĴĺĸĪňŗĴňĮĢŇĔŇĶŇĵŅŏėĴňĴŅŏĔňŗĵĺĕƟŀĚœħƟ 

   
MEE 523 ĔŅĶŀŀĔŐĭĭĶŃĭĭŀŋĦľĳŅı                                                      3 (3 - 0 - 9) 

Thermal System Design                                                              
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 ĨƟŀĚĴňėĺŅĴĶŌƟĪŅĚĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
  ĔŅĶŀŀĔŐĭĭĶŃĭĭŀŋĦľĳŅıȮőħĵĔŅĶěŜŅĸŀĚĶŃĭĭŐĸŃĔŅĶŀŀĔŐĭĭĪňŗŏľĴŅŃĽĴȮĔŅĶľŅĽĳŅı

ĔŅĶĪŜŅĚŅĬĪňŗŏľĴŅŃĽĴĕŀĚıńħĸĴȮĮƤƩĴȮŏėĶŊŗŀĚŀńħŀŅĔŅĻȮŏėĶŊŗŀĚĵĬĨƢȮĔńĚľńĬȮŀŋĮĔĶĦƢŐĸĔŏĮĸňŗĵĬ
ėĺŅĴĶƟŀĬȮŐĸŃĔŅĶœľĸĕŀĚĕŀĚœľĸŒĬĪƞŀ 

  Design of thermal systems by systems simulation and optimization. Suitable 
operation condition of system: fans; pumps; compressors; engines; expanders; 
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turbines; heat and mass exchangers; and fluids in conduits. 
  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 

1. ĽĶƟŅĚŐĭĭěŜŅĸŀĚĕŀĚĶŃĭĭĕŀĚœľĸŀŋĦľĳŅıŐĸŃĔĶŃĭĺĬĔŅĶĪŅĚıĸńĚĚŅĬœħƟ 
2. ľŅĽĳŅıĪňŗŏľĴŅŃĽĴĪňŗĽŋħĕŀĚĔŅĶĪŜŅĚŅĬĚŅĬĕŀĚŀŋĮĔĶĦƢĪŅĚŀŋĦľĳŅıœħƟ 
3. ŀŀĔŐĭĭĶŃĭĭĪŅĚŀŋĦľĳŅıŒľƟĪŜŅĚŅĬĨŅĴĺńĨĩŋĮĶŃĽĚėƢĨƞŅĚŕȮĪňŗĨńŘĚœĺƟœħƟ 

   
MEE 524 ĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢ                                                  3 (3 - 0 - 9) 
  Nuclear Reactor Physics 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8ȮœĴƞĴň 
  ıŊŘĬģŅĬĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢŐĸŃĔŅĶŀīŇĭŅĵŏĝŇĚĸŉĔħƟŅĬėĦŇĨĻŅĽĨĶƢŐĸŃĲƕĽŇĔĽƢ

ĕŀĚĮĢŇĔĶŇĵŅĬŇĺŏėĸňĵĶƢȮĮĢŇĔĶŇĵŅĬŇĺŏėĸňĵĶƢĲƕĝĝńŗĬȮĳŅėĨńħĕĺŅĚŏĝŇĚĬŇĺŏėĸňĵĶƢȮŀńĬĨĶĔŇĶŇĵŅĕŀĚ
ĬŇĺĨĶŀĬĨƞŀĽĽŅĶȮĔŅĶľĬƞĺĚĬŇĺĨĶŀĬŐĭĭĴňĔŅĶħŌħĞńĭŐĸŃĔŅĶĽńŗĬıƟŀĚȮĽĴĔŅĶĔŅĶĩƞŅĵőŀĬ
ĬŇĺĨĶŀĬȮĽĴĔŅĶĔŅĶŐıĶƞĕŀĚĬŇĺĨĶŀĬȮįĸŏĜĵŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃŏĝŇĚĨńĺŏĸĕĕŀĚĽĴĔŅĶĔŅĶŐıĶƞ
ĕŀĚĬŇĺĨĶŀĬȮįĸĔĶŃĪĭĕŀĚįĸįĸŇĨĲƕĝĝńŗĬŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮĕŀĚŏĝŊŘŀŏıĸŇĚĬŇĺŏėĸňĵĶƢĨƞŀŏėĶŊŗŀĚ
ĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢȮěĸĻŅĽĨĶƢĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢȮĔŅĶĮĶŃĵŋĔĨƢŒĝƟőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢŏĭŊŘŀĚĨƟĬ 

  Fundamentals of nuclear reactor analysis and detailed mathematical and 
physical description of nuclear fission reactions, nuclear cross section, neutron 
life cycle and neutron distribution in reactor cores, neutron interactions with 
matter, neutron moderation with absorption and resonance, neutron transport 
equation, neutron diffusion equation, analytical and numerical solutions to 
neutron diffusion equation, fission product poisoning, fuel depletion 
modelling, nuclear reactor kinetics, and introduction to nuclear reactor analysis 
with computer codes. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵĮĶŅĔġĔŅĶĦƢıŊŘĬģŅĬĪŅĚĲƕĽŇĔĽƢĪňŗŏĔňŗĵĺĕƟŀĚŀŃĨŀĴŐĸŃĬŇĺŏėĸňĵĽ 
2. ŀīŇĭŅĵĪķļġňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĮĢŇĔĶŇĵŅĬŇĺŏėĸňĵĶƢĲƕĝĝńŗĬȮĮġŇĔĶŇĵŅĸŌĔőĞƞȮĔŅĶľĬƞĺĚėĺŅĴŏĶŖĺ
ĬŇĺĨĶŀĬȮĔŅĶħŌħĔĸŊĬĬŇĺĨĶŀĬȮĔŅĶĽńŗĬıƟŀĚĕŀĚĬŇĺŏėĸňĵĽȮŐĸŃĔŅĶĔŜŅŏĬŇħėĺŅĴĶƟŀĬŒĬ
ŏĝŊŘŀŏıĸŇĚĬŇĺŏėĸňĵĶƢ 
3. ŀīŇĭŅĵŐĬĺėŇħĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĳŅėĨńħĕĺŅĚĕŀĚĔŅĶŏĔŇħĮĢŇĔĶŇĵŅĬŇĺŏėĸňĵĶƢŐĸŃįĸŏĔňŗĵĺŏĬŊŗŀĚ
ĔńĭĔŅĶħŌħĞńĭĬŇĺĨĶŀĬȮĔŅĶĔĶŃŏěŇĚĕŀĚĬŇĺĨĶŀĬŐĸŃĔŅĶŏĔŇħĮĢŇĔĶŇĵŅĲƕĝĝńŗĬ 
4.ȮĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĕŀĚĬŇĺĨĶŀĬŒĬŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢħƟĺĵĽĴĔŅĶĔŅĶĩƞŅĵőŀĬ
ĬŇĺĨĶŀĬŐĸŃĽĴĔŅĶĔŅĶŐıĶƞĬŇĺĨĶŀĬ 
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5. ŐĔƟĽĴĔŅĶĔŅĶŐıĶƞĬŇĺĨĶŀĬħƟĺĵĺŇīňŏĝŇĚĺŇŏėĶŅŃľƢŐĸŃĺŇīňŏĝŇĚĨńĺŏĸĕ 
6. ŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĕŀĚĬŇĺĨĶŀĬŒĬŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢ 

   
MEE 525 ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢȮ                        3 (3 ů 0 ů 9) 
  Thermal Analysis of Nuclear Reactors  
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĳŅıĶĺĴőħĵĽńĚŏĕĮĕŀĚŏĪėőĬőĸĵňŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢŒĬĵŋėĮƤěěŋĭńĬŐĸŃŀĬŅėĨ, ľĸńĔĔŅĶ

ıŊŘĬģŅĬĪňŗĽŜŅėńĠĪŅĚħƟŅĬĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢ, ĮĢŇĔĶŇĵŅĬŇĺŏėĸňĵĶƢĲƕĝĝńŗĬ, ŐĸŃ
ĔŅĶĔŜŅŏĬŇħėĺŅĴĶƟŀĬěŅĔıĸńĚĚŅĬĬŇĺŏėĸňĵĶƢȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬŐĪƞĚŏĝŊŘŀŏıĸŇĚŐĸŃĽŅĶľĸƞŀ
ŏĵŖĬȮĔĸĻŅĽĨĶƢĕŀĚœľĸŐĭĭĽĩŅĬŃŏħňŗĵĺŐĸŃĽŀĚĽĩŅĬŃȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬěŅĔĔŅĶŏħŊŀħȮ
ĔŅĶĮĶŃĵŋĔĨƢŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢŏĭŊŘŀĚĨƟĬ 

  Overview of existing and future nuclear reactor technology, fundamentals 
aspects of nuclear reactor physics, nuclear fission, and nuclear heat generation. 
Heat transfer in fuel elements and coolant channel, single and two-phase fluid 
mechanics, and boiling heat transfer, and introduction to nuclear reactor 
analysis with computer codes. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵľĸńĔĔŅĶĪŜŅĚŅĬŏĭŊŘŀĚĨƟĬĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢĪňŗįƞŅĬĴŅŒĬŀħňĨ ĮƤěěŋĭńĬŐĸŃ
ŀĬŅėĨœħƟ 
2. ŀīŇĭŅĵľĸńĔĔŅĶıŊŘĬģŅĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢȮĮġŇĔĶŇĵŅĬŇĺŏėĸňĵĶƢȮ
ŐĸŃĔŅĶĔŜŅŏĬŇėĺŅĴĶƟŀĬŒĬŐĔĬŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢœħƟ 
3. ŀīŇĭŅĵĮĶŅĔġĔŅĶĦƢĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬĪňŗŏĔŇħĕŉŘĬŒĬŐĪƞĚŏĝŊŘŀŏıĸŇĚœħƟħƟĺĵĽĴĔŅĶĪŅĚ
ėĦŇĨĻŅĽĨĶƢŐĸŃĺŇŏėĶŅŃľƢĔŅĶĔĶŃěŅĵĕŀĚŀŋĦľĳŌĴŇĳŅĵŒĬŐĪƞĚŏĝŊŘŀŏıĸŇĚĬŇĺŏėĸňĵĶƢœħƟ 
4. ėŜŅĬĺĦľŅėƞŅėĺŅĴħńĬĨƞŀėĶƞŀĴŐĸŃĽńĴĮĶŃĽŇĪīŇśĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĽĳŅĺŃĕŀĚœľĸ
ĽĩŅĬŏħňĵĺŐĸŃĕŀĚœľĸĽŀĚĽĩŅĬŃœħƟ 
5. ŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶĺŇŏėĶŅŃľƢĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢœħƟ 

   
MEE 531 ĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢħƟŅĬĝňĺĳŅı                                                      3 (3 - 0 - 9) 

Bio-robotics Engineering                                                                  
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔŅĶĽĶƟŅĚľŋƞĬĵĬĨƢŏĸňĵĬŐĭĭĽŇŗĚĴňĝňĺŇĨĪŅĚīĶĶĴĝŅĨŇŐĸŃŏĮƦĬŏėĶŊŗŀĚĴŊŀŒľƟĔńĭĬńĔĝňĺĺŇĪĵŅȮĔŅĶ

ĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭľŋƞĬĵĬĨƢĪňŗĨƟŀĚĽńĴįńĽĔńĭĴĬŋļĵƢȮėĺŅĴĽńĴıńĬīƢĶŃľĺƞŅĚĴĬŋļĵƢŐĸŃľŋƞĬĵĬĨƢȮ
ŏĞĬŏĞŀĶƢŏĔňŗĵĺĔńĭĔŅĶŏėĸŊŗŀĬœľĺĕŀĚĽŇŗĚĴňĝňĺŇĨŐĸŃĶŃĭĭĽńĴįńĽȮĨńĺĕńĭŏėĸŊŗŀĬȮ&ĔĸƟŅĴŏĬŊŘŀȮĺńĽħŋ
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ĜĸŅħ'ȮėĺŅĴĝŅĠĜĸŅħȮ&ĶŃĭĭĮĶŃĽŅĪȮĔŅĶėĺĭėŋĴħƟĺĵĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ' 
  How to make robots that emulate biological organisms. The role of robots as 

tools for biologists. Analysis and design of robots interacting with humans. 
Haptic interfaces. Tactile sensing. Sensors (touch, stereo, position). Actuators 
(muscles, smart material). 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ėŜŅĬĺĦĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭėŇĬŇŏĴĨŇėĽƢœħƟ 
2. ŀīŇĭŅĵĸńĔļĦŃĔŅĶŏėĸŊŗŀĬĪňŗŐĸŃŏĮĶňĵĭŏĪňĵĭĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĽŇŗĚĴňĝňĺŇĨŐĸŃĽĶƟŅĚŐĭĭěŜŅĸŀĚ
œħƟ 
3. ĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭėĺĭėŋĴŒľƟŏľĴŅŃĽĴĔńĭĶŃĭĭĪňŗĽĶƟŅĚĸƟŀěŅĔĽŇŗĚĴňĝňĺŇĨœħƟ 
4. ĮĶŃĵŋĔĨƢŒĝƟŏĞĬŏĞŀĶƢŐĸŃĨńĺĕńĭŏėĸŊŗŀĬȮĶĺĴĪńŘĚŀīŇĭŅĵĮĶŃŏĳĪĨƞŅĚŕȮĕŀĚĨńĺĕńĭŏėĸŊŗŀĬœħƟ 
5. ŀīŇĭŅĵĨńĺŐĮĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŏėĸŊŗŀĬĪňŗŐĸŃĺŇŏėĶŅŃľƢĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚėĬŐĸŃĽŇŗĚĴňĝňĺŇĨĪňŗĴň
ĶĵŅĚėƢœħƟ 

   
MEE 532 ĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏİƚŅħŌĔŅĶĽńŗĬĽŃŏĪŊŀĬĕŀĚŏėĶŊŗŀĚěńĔĶĔĸ                    3 (3 - 0 - 9) 

Machinery Vibration Analysis and Monitoring                                      
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ŐĭĭěŜŅĸŀĚĶŃĭĭľĸŅĵĶŃħńĭĝńŘĬŀŇĽĶŃȮŐĭĭěŜŅĸŀĚĶŃĭĭıŅĶŅĴŇŏĨŀĶƢĔĶŃěŅĵȮĔŅĶĸħĕĬŅħ

ĕŀĚŐľĸƞĚĔŜŅŏĬŇħĔŅĶĽńŗĬȮĔŅĶėĺĭėŋĴĔŅĶĽńŗĬĽŃŏĪŊŀĬȮĽńĠĠŅĦĔŅĶĽńŗĬĽŃŏĪŊŀĬěŅĔ
ŏėĶŊŗŀĚěńĔĶĔĸľĴŋĬȮĔŅĶĨĶĺěĽŀĭėĺŅĴįŇħĮĔĨŇĕŀĚĔŅĶĽńŗĬ 

  Models of multiple degree-of-freedom systems, models of distributed 
parameter systems, reduction of excitation at the source, control of vibration, 
vibration signals from rotating +machines, fault detection. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĽĶƟŅĚŐĭĭěŜŅĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĶŃĭĭĔŅĶĽńŗĬĕŀĚĶŃĭĭĪŅĚĺŇĻĺĔĶĶĴĨƞŅĚŕȮœħƟ 
 2. ĺŇŏėĶŅŃľƢőľĴħĕŀĚĔŅĶĽńŗĬĕŀĚĶŃĭĭľĸŅĵĶŃħńĭĝńŘĬŀŇĽĶŃœħƟ 
 3. ĮĶŃĵŋĔĨƢŒĝƟľĸńĔĔŅĶıŊŘĬģŅĬĕŀĚĔŅĶĮĶŃĴĺĸįĸĽńĠĠŅĦħŇěŇĪńĸĔńĭĽńĠĠŅĦěŅĔĔŅĶ
ĽńŗĬĽŃŏĪŊŀĬœħƟ 
4. ĺŇŏėĶŅŃľƢŐĸŃĽńĚŏėĶŅŃľƢĽńĠĠŅĦěŅĔĔŅĶĽńŗĬĽŃŏĪŊŀĬěŅĔŏėĶŊŗŀĚěńĔĶĔĸľĴŋĬœħƟ 
5. ĮĶŃŏĴŇĬėĺŅĴįŇħĮĔĨŇĕŀĚĔŅĶĪŜŅĚŅĬĕŀĚŏėĶŊŗŀĚěńĔĶěŅĔĽńĠĠŅĦĔŅĶĽńŗĬĪňŗįŇħĮĔĨŇœħƟ 
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MEE 533 ĨńĺĕńĭŐĸŃŏĞĬŏĞŀĶƢĕŀĚľŋƞĬĵĬĨƢ                                                    3 (3 - 0 - 9) 
Robot Actuators and Sensors                                                       

  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĭĪĬŜŅŏĔňŗĵĺĔńĭĔŅĶŏĕňĵĬŐĭĭěŜŅĸŀĚŐĸŃĔŅĶŒĝƟĚŅĬĨńĺĕńĭȮŏĞĬŏĞŀĶƢŐĸŃœĴőėĶėŀĬőĪĶĸŏĸŀĶƢ

ŒĬĔŅĶŀŀĔŐĭĭħƟŅĬŏėĶŊŗŀĚĔĸŐĸŃœĲĲƚŅȮ&ŏĞĬŏĞŀĶƢĺńħĨŜŅŐľĬƞĚȮŏĞĬŏĞŀĶƢĨĶĺěěńĭĺńĨĩŋ'ȮĨńĺĕńĭ
ĪŅĚœĲĲƚŅȮ&ĴŀŏĨŀĶƢĔĶŃŐĽĽĸńĭȮĔĶŃŐĽĨĶĚȮĽŏĨŖĮŏĮŀĶƢ'ȮĨńĺĕńĭĕĬŅħŏĸŖĔȮĔŅĶŏĝŊŗŀĴĨƞŀĶŃľĺƞŅĚ
ŏĞĬŏĞŀĶƢȮœĴőėĶėŀĬőĪĶĸŏĸŀĶƢȮŐĸŃľŋƞĬĵĬĨƢ 

  Introduction to modeling and use of actuators, Sensors and microcontrollers in 
mechatronics design (position sensors, proximity sensor), Electric actuators (AC, 
DC, stepper motor), Micro actuators, Interface of sensor, microcontroller and 
robot. 
įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵıŊŘĬģŅĬĕŀĚľŋƞĬĵĬĨƢŏĭŊŘŀĚĨƟĬȮŏĝƞĬȮėŇŏĬĴŅĨŇĔŐĸŃœħĬŅĴŇĔĽƢĕŀĚľŋƞĬĵĬĨƢȮ 
2. ŀīŇĭŅĵľĸńĔĔŅĶĪŜŅĚŅĬŐĸŃŒĝƟĚŅĬŏĞĬŏĞŀĶƢŒĬĚŅĬĺŇĻĺĔĶĶĴœħƟ 
3. ŀīŇĭŅĵľĸńĔĔŅĶĪŜŅĚŅĬŐĸŃŒĝƟĚŅĬĨńĺĕńĭĪŅĚœĲĲƚŅŒĬĚŅĬĺŇĻĺĔĶĶĴœħƟ 
4. ŀŀĔŐĭĭħƟŅĬŏėĶŊŗŀĚĔĸŐĸŃœĲĲƚŅȮŐĸŃĶŃĭĭėĺĭėŋĴŀńĨőĬĴńĨŇ 
5. ěŜŅĸŀĚŐĸŃĺŇŏėĶŅŃľƢĔŅĶĪŜŅĚŅĬĕŀĚŀŋĮĔĶĦƢŏėĶŊŗŀĚĔĸŐĸŃœĲĲƚŅľĶŊŀľŋƞĬĵĬĨƢ 

   
MEE 534 ŏĪėĬŇėĔŅĶĔŜŅľĬħĪŇĻĕŀĚĔŅĶŏėĸŊŗŀĬĪňŗĪňŗŏľĴŅŃĽĴ                                3 (3 - 0 - 9) 

Trajectory Optimization Techniques                                              
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 ĨƟŀĚĴňėĺŅĴĶŌƟĪŅĚėĦŇĨĻŅĽĨĶƢȮ 
  ėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħĕŀĚĶŃĭĭĽĩŇĨŐĸŃıĸĺńĨȮĳŅĵŒĨƟŏĚŊŗŀĬœĕėĺĭėŋĴĪňŗĮĸŅĵĪŅĚȮĳŅĵŒĨƟŏĺĸŅ

ĽŋħĪƟŅĵĪňŗœĴƞěŜŅĔńħȮĔŅĶŀŀĔŐĭĭĨńĺėĺĭėŋĴőħĵŒĝƟĽĴĔŅĶŏĝŇĚŏĽƟĬĔŜŅĸńĚĽŀĚȮőĮĶŐĔĶĴıĸĺńĨȮ
ŏĚŊŗŀĬœĕĔŅĶėĺĭėŋĴĪňŗœĴƞŏĪƞŅĔńĬȮĮƤĠľŅĕŀĚėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħ 

  Static and dynamic optimization. Dynamic optimization with TerminalȮ
constaints and open final time. Linear-Quadratic controllers. Dynamic 
Programming. Troquality constraints. Optimal control problems. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵľĸńĔĔŅĶĕŀĚėĺŅĴŏľĴŅŃĽĴĪňŗĽŋħœħƟ 
0,ȮŀīŇĭŅĵľĸńĔĔŅĶĽŌĚĽŋħœħƟȮ&PontryaginŲs maximum principle) 
1,ȮĺŇŏėĶŅŃľƢĶŌĮŐĭĭĕŀĚĮƤĠľŅėĺŅĴŏľĴŅŃĽĴȮŐĸŃŏĕňĵĬĲƤĚĔƢĝńĬėƞŅŒĝƟěƞŅĵĕŀĚĮƤĠľŅĪňŗĨƟŀĚĔŅĶ
ıŇěŅĶĦŅœħƟ 
2,ȮėŜŅĬĺĦĮƤĠľŅėĺŅĴŏľĴŅŃĽĴĪňŗĴňėĺŅĴĞńĭĞƟŀĬĨŗŜŅœħƟ 
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3,ȮŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŏıŊŗŀėŜŅĬĺĦĔŅĶėĺĭėŋĴŏıŊŗŀŒľƟŏĮƦĬœĮĨŅĴėƞŅŒĝƟěƞŅĵĪňŗĨƟŀĚĔŅĶ
ĽŜŅľĶńĭĮƤĠľŅĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮ&ĴňěŜŅĬĺĬŀĚĻŅŀŇĽĶŃĽŌĚ' 

   
MEE 535 ĝňĺĔĸĻŅĽĨĶƢȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 (3 - 0 - 9) 
  Biomechanics 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĝňĺĔĸĻŅĽĨĶƢĕŀĚĽŇŗĚĴňĝňĺŇĨȮĔŅĶŒĝƟėĺŅĴĶŌƟĪŅĚĔĸĻŅĽĨĶƢŏıŊŗŀĔŅĶŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ

ĝňĺĺŇĪĵŅȮĔŅĶŒĝƟĔĢĕŀĚĬŇĺĨńĬŏıŊŗŀŀīŇĭŅĵĔĸĻŅĽĨĶƢĪŅĚĝňĺĺŇĪĵŅȮėĺŅĴľĴŅĵĕŀĚĽĴĔŅĶ
constitutive  ĔŅĶœľĸĕŀĚŏĸŊŀħȮĔĸĻŅĽĨĶƢĕŀĚŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀȮĔŅĶĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚ
ŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀȮĔŅĶĽĶƟŅĚŐĭĭěŜŅĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĕŀĚĺńĨĩŋĪňŗŏĮĸňŗĵĬĶŌĮĶƞŅĚœħƟŏĝƞĬŏĬŊŘŀŏĵŊŗŀȮ
ľĸŀħŏĸŊŀħȮĔŅĶœľĸȮŐĸŃĔŅĶŏĮĸňŗĵĬĶŌĮĶƞŅĚĕŀĚŏĞĸĸƢȮĔŅĶĪħĸŀĚĪŅĚĝňĺĔĸĻŅĽĨĶƢȮŐĸŃĔŅĶ
ľŅĽĴĭńĨŇĪŅĚĔĸĕŀĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢ 

  Biomechanics of living creatures, applying mechanical principle to describe 
biological behavior, applyileȮLcurmlŲqȮj_uȮrmȮbcqapg`cȮnfwqgaqȮglȮ`gmjmega_jȮ
problems. Constitutive equation, blood flow, mechanics of deformable objects 
such as cell and tissue, interaction between cell and tissue, organs and tissue 
modeling such as modeling of blood flow, cell deformation, experiment and 
mechanical properties of living tissues and cells. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵĔŅĶŒĝƟĔĸĻŅĽĨĶƢŒĬĪŅĚĝňĺĺŇĪĵŅœħƟ 
0,ȮĻŉĔļŅĽĴĭńĨŇĪŅĚĔĸĕŀĚŏĬŊŘŀŏĵŊŗŀŐĸŃŏĞĸĸƢȮŐĸŃĔŅĶŒĝƟĽĴĔŅĶĪňŗŀīŇĭŅĵĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚ
ĽĴĭńĨŇĪŅĚĔĸœħƟ 
1,ȮĽĶƟŅĚŐĭĭěŜŅĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢŐĸŃĺŇŏėĶŅŃľƢŏıŊŗŀŀīŇĭŅĵĲƕĽŇĔĽƢĕŀĚĽŇŗĚĴňĝňĺŇĨœħƟ 
2,ȮĺŇŏėĶŅŃľƢŐĸŃĪŜŅĔŅĶĪħĸŀĚŏıŊŗŀĔŅĶľŅĽĴĭńĨŇĪŅĚĔĸĕŀĚŏĞĸĸƢŐĸŃŏĬŊŘŀŏĵŊŗŀĕŀĚĽŇŗĚĴňĝňĺŇĨœħƟ 

   
MEE 541 ĵŅĬĵĬĨƢœŁĭĶŇħŐĸŃœĲĲƚŅ                                                            3 (3 - 0 - 9) 

Hybrid and Electric Vehicle                                                                 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔŅĶŀŀĔŐĭĭĵŅĬĵĬĨƢœŁĭĶŇħŐĸŃœĲĲƚŅȮĶŃĭĭĨƟĬĔŜŅĸńĚœŁĭĶŇħȮŏėĶŊŗŀĚĵĬĨƢĽŜŅľĶńĭĶŃĭĭœŁĭĶŇħ

ĵŅĬĵĬĨƢœŁĭĶŇħŐĭĭĮĶŃěŋœĲĲƚŅȮĴŀŏĨŀĶƢĕńĭŏėĸŊŗŀĬȮŐĭĨŏĨŀĶňŗŐĸŃĔŅĶŏĔŖĭıĸńĚĚŅĬȮĵŅĬĵĬĨƢ
ŏĞĸŏĝŊŘŀŏıĸŇĚȮĔŅĶĮĶŃěŋœĲĲƚŅŐĸŃőėĶĚĽĶƟŅĚıŊŘĬģŅĬȮ 

  Powertrain design for hybrid & electric vehicle, Hybrid powertrain system, 
Engine for hybrid system, Plug-in hybrid electric vehicle, Traction motor, 



93 
 

 

Battery and energy storage, Fuel cell electric vehicle, Charging and 
infrastructure. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵėĺŅĴŐĨĔĨƞŅĚĮĶŃŏĳĪĵŅĬĵĬĨƢœŁĭĶŇħŐĸŃœĲĲƚŅœħƟ 
0,ȮėŜŅĬĺĦĔŅĶŀŀĔŐĭĭĨƟĬĔŜŅĸńĚŒĬĔŅĶĕńĭŏėĸŊŗŀĬĵŅĬĵĬĨƢœĲĲƚŅœħƟ 
1,ȮŀīŇĭŅĵĔŅĶĪŜŅĚŅĬŏĝŇĚĺŇĻĺĔĶĶĴĕŀĚĶŃĭĭŐĸŃĔŅĶĮĶŃěŋœĲĲƚŅœħƟ 
2,ȮĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŒĬĔŅĶŀŀĔŐĭĭĵŅĬĵĬĨƢœĲĲƚŅĪňŗĴňĔŅĶŒĝƟıĸńĚĚŅĬŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅıœħƟ 

   
MEE 542 ĶŃĭĭĕńĭŏėĸŊŗŀĬĵŅĬĵĬĨƢ                                                                         1Ȯ&1ȮůȮ.ȮůȮ7' 
  Vehicle Propulsion 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8Ȯ MEE321 ĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮľĶŊŀŏĪňĵĭŏĪƞŅ 
  ŐľĸƞĚıĸńĚĚŅĬĽŜŅľĶńĭĵŅĬĵĬĨƢȮĪķļġňıŊŘĬģŅĬĕŀĚĔŅĶŏįŅœľĴƟȮĮĢŇĔŇĶŇĵŅŏėĴňĕŀĚĔŅĶŏįŅœľĴƟȮ

ŏĝŊŘŀŏıĸŇĚȮĺńĢěńĔĶŀŀĨőĨƟȮĺńĢěńĔĶħňŏĞĸȮĔŅĶŀŀĔŐĭĭŐĸŃĨńĺŐĮĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽĴĶĶĩĬŃĕŀĚ
ŏėĶŊŗŀĚĵĬĨƢȮĴĸıŇļěŅĔŏėĶŊŗŀĚĵĬĨƢȮĪķļġňıŊŘĬģŅĬĕŀĚĴŀŏĨŀĶƢĔĶŃŐĽĨĶĚŐĸŃĴŀŏĨŀĶƢ
ĔĶŃŐĽĽĸńĭȮĮĢŇĔŇĶŇĵŅŏėĴňĳŅĵŒĬŐĭĨŏĨŀĶƢĶňŗȮĪķļġňıŊŘĬģŅĬĕŀĚŏĞĸĸƢŏĝŊŘŀŏıĸŇĚŐĸŃĮĢŇĔŇĶŇĵŅŏėĴň
ĪňŗŏĔňŗĵĺĕƟŀĚ 

  Energy sources for vehicles, basic principle of combustion, chemical reaction of 
combustion, fuels, Otto cycle, Diesel cycle, emissions, engine design and 
engine performance parameters, basic principle of DC motors and AC motors, 
chemical reactions inside batteries, basic principle of fuel cells and related 
chemical reactions. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĺŇŏėĶŅŃľƢĔŅĶŏįŅœľĴƟıŊŘĬģŅĬŐĸŃĮĢŇĔŇĶŇĵŅŏėĴňĪňŗŏĔňŗĵĺĕƟŀĚĔńĭŏėĶŊŗŀĚĵĬĨƢŐĔƠĽőĞĸňĬŐĸŃ
ŏėĶŊŗŀĚĵĬĨƢħňŏĞĸœħƟ 
2. ĽńĚŏėĶŅŃľƢŐĸŃŏĝŊŗŀĴőĵĚĨńĺŐĮĶĪňŗĽƞĚįĸĨƞŀĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĵĬĨƢŐĸŃĴĸıŇļěŅĔ
ŏėĶŊŗŀĚĵĬĨƢœħƟ 
3. ĮĶŃĵŋĔĨƢŒĝƟĪķļġňĕŀĚĴŀŏĨŀĶƢœĲĲƚŅȮŏıŊŗŀŀŀĔŐĭĭĨƟĬĔŜŅĸńĚĕŀĚĵŅĬĵĬĨƢœĲĲƚŅœħƟ 
4. ėŜŅĬĺĦŐĸŃĮĶŃĵŋĔĨƢŒĝƟŐĭĨŏĨŀĶƢĶňŗŐĸŃĔŅĶěƞŅĵıĸńĚĚŅĬĕŀĚŐĭĨŏĨŀĶƢĶňŗŏıŊŗŀŒĝƟĔńĭĴŀŏĨŀĶƢ
œĲĲƚŅœħƟ 
5. ėŜŅĬĺĦŐĸŃĮĶŃĵŋĔĨƢŒĝƟĔŅĶįĸŇĨœĲĲƚŅěŅĔŏĞĸĸƢŏĝŊŘŀŏıĸŇĚĪňŗŒĝƟĔńĭĵŅĬĵĬĨƢœĲĲƚŅœħƟ 
6. ĮĶŃŏĴŇĬĕƟŀœħƟŏĮĶňĵĭŐĸŃĕƟŀěŜŅĔńħĕŀĚĶŃĭĭĕńĭŏėĸŊŗŀĬĵŅĬĵĬĨƢŐĨƞĸŃĝĬŇħœħƟ 

   
   



94 
 

 

MEE 551 ĪķļġňĔŅĶœľĸŐĭĭĴňėĺŅĴľĬŊħ                                                     3 (3 - 0 - 9) 
Viscous Flow Theory                                                                      

  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĮĶŅĔĢĔŅĶĦƢĔŅĶœľĸŐĭĭľĬŊħŏĭŊŘŀĚĨƟĬȮėĺŅĴľĬŊħȮĝńŘĬĔŅĶœľĸĳŅĵŒĨƟėĺŅĴľĬŊħ

ĮĶŅĔĢĔŅĶĦƢŀŇŏĸŖĔőĨĶŏĺŖĨĨŇŘĚĭĬŐįƞĬĜĬĺĬȮĽĴĔŅĶėĺŅĴĨƞŀŏĬŊŗŀĚȮĽĴĔŅĶőĴŏĴĬĨńĴȮĽĴĔŅĶĬŅ
ĺŇŏŀŀĶƢĽőĨƠĔĽƢȮĽĴĔŅĶĽĴħŋĸıĸńĚĚŅĬȮįĸŏĜĸĵĕŀĚĽĴĔŅĶĬŅĺŇŏŀŀĶƢĽőĨƠĔĽƢȮŏĽĩňĵĶĳŅıĕŀĚĝńŘĬ
ĔŅĶœľĸŐĭĭĸŅĴŇĬŅĶƢȮĔŅĶœľĸĮƤƧĬĮƙĺĬĕŀĚĕŀĚœľĸŀńħĨńĺœĴƞœħƟȮĔŅĶœľĸĳŅĵŒĨƟŏĚŊŗŀĬœĕĕŀĭŏĕĨ
ĪňŗĴňĔŅĶŀńħĨńĺȮŐĸŃĔŅĶŒĝƟőĮĶŐĔĶĴĺŇŏėĶŅŃľƢĔŅĶœľĸŏĭŊŘŀĚĨƟĬȮȮȮȮȮȮ 

  Introduction to viscous flow phenomena, Viscosity, Boundary layer, 
Electrowetting-on-dielectric phenomena, Continuity Equation, Momentum 
Equation, Navier-Stokes Equations, energy equation, Solution of the Newtonian 
viscous flow equations, Stability of laminar flow, Incompressible turbulent 
mean flow, Compressible-boundary layer flow, Introduction to CFD. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĔŜŅľĬħĔĶŃĭĺĬĔŅĶľŅėŜŅĨŀĭĕŀĚĮƤĠľŅĔŅĶœľĸĕŀĚĕŀĚœľĸľĬŊħŐĭĭĬŇĺőĨŏĬňĵĬœħƟ 
2. ĔŜŅľĬħĔĶŃĭĺĬĔŅĶľŅėŜŅĨŀĭőħĵĺŇīňĔŅĶĮĶŃĴŅĦėŜŅĨŀĭĕŀĚĔŅĶœľĸĮƤƧĬĮƙĺĬŀńħŐĭĭĨńĺ
œĴƞœħƟĕŀĚĕŀĚœľĸĬŇĺőĨŏĬňĵĬœħƟ 
3. ĺŇŏėĶŅŃľƢĔŅĶœľĸľĬŊħĕŀĚĕŀĚœľĸĬŇĺőĨŏĬňĵĬœħƟ 
4. ĮĶŃĵŋĔĨƢŒĝƟĺŇīňĔŅĶĪŅĚȮCFD ŒĬĔŅĶĺŇŏėĶŅŃľƢĮƤĠľŅŐĸŃıķĨŇĔĶĶĴĕŀĚĔŅĶœľĸľĬŊħŐĭĭĬŇĺ
őĨŏĬňĵĬœħƟ 

   
MEE 552 ıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦ                                                       3 (3 - 0 - 9)                         

Computational Fluid Dynamics                                                   
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: ĨƟŀĚĴňėĺŅĴĶŌƟĪŅĚĔĸĻŅĽĨĶƢĕŀĚœľĸ 
  ĔŅĶĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĔńĭĕŀĚœľĸŐĸŃĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮħƟĺĵ

ĺŇīňĔŅĶėŜŅĬĺĦıĸĻŅĽĨĶƢĕŀĚœľĸȮŏĪėĬŇėıŊŘĬģŅĬĔŅĶėŜŅĬĺĦĔŅĶœľĸĕŀĚĕŀĚœľĸȮĽĴĔŅĶĪŅĚ
ĔĸĻŅĽĨĶƢĕŀĚœľĸȮĔŅĶĪĭĪĺĬĽĴĔŅĶľĸńĔĕŀĚĔĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮ
ĔŅĶŒĝƟőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢŒĬĔŅĶŐĔƟĮƤĠľŅȮĔŅĶŒĝƟőĮĶŐĔĶĴȮCFD ŏĝŇĚıŅĦŇĝĵƢȮŒĬĔŅĶ
ĺŇŏėĶŅŃľƢĮƤĠľŅĪňŗŏĔňŗĵĺĔńĭĔŅĶœľĸŐĸŃĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮĔĶŃĭĺĬĔŅĶıńĥĬŅŐĭĭěŜŅĸŀĚ
ĪŅĚŏĶĕŅėĦŇĨĕŀĚĔŅĶœľĸȮőħĵĔŅĶŒĝƟŏĚŊŗŀĬœĕĕŀĭŏĕĨĪňŗŏľĴŅŃĽĴȮĶŃĭŋıŅĶŅĴŇŏĨŀĶƢĔŅĶ
ŐĔƟĮƤĠľŅŐĸŃĔŅĶĺŇŏėĶŅŃľƢįĸ 

  Analyses and applies key computational methods for solving fluid flow and 
heat transfer problems with Computational Fluid Dynamics (CFD). The course is 
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primarily intended for graduate students in science and engineering, who want 
to learn the basic and modern techniques of computing fluid flow. The 
students are expected to solve the problems of various real world applications 
with commercial CFD codes (CFX) to analyze flow and heat transfer in 
problems.    

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŐĔƟĮƤĠľŅŏĝŇĚĨńĺŏĸĕĕŀĚĔŅĶœľĸŐĭĭĴňėĺŅĴľĬŊħŐĸŃŐĭĭœĴƞĴňėĺŅĴľĬŊħœħƟ 
0,ȮŀīŇĭŅĵėĺŅĴŏĮƦĬĴŅĕŀĚĺŇīňĔŅĶŐĸŃėĺŅĴĽŜŅėńĠĕŀĚĕƟŀįŇħıĸŅħĪňŗĴňėĺŅĴŏĔňŗĵĺĕƟŀĚŀĵƞŅĚ
ľĸňĔŏĸňŗĵĚœĴƞĔńĭĔŅĶėŜŅĬĺĦĪŅĚĺŇĪĵŅĻŅĽĨĶƢœħƟ 
1,ȮĽĶƟŅĚĽĴĔŅĶŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚıĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĪŅĚĮĢŇĭńĨŇȮ
őħĵĔŅĶŏĮĸňŗĵĬĶŃĭĭĪŅĚĔŅĵĳŅıŏĮƦĬŐĭĭěŜŅĸŀĚĪŅĚėĦŇĨĻŅĽĨĶƢĔŅĶŏĸŊŀĔŏĪėĬŇėĺŇīňĔŅĶ
ŐĔƟĮƤĠľŅĪňŗŏľĴŅŃĽĴŐĸŃĔŅĶĮĶŃŏĴŇĬįĸŀĵƞŅĚĴňĬńĵĽŜŅėńĠĕŀĚįĸĸńıīƢœħƟ 
2,ȮŏĕňĵĬőĮĶŐĔĶĴėŀĴıŇĺŏĨŀĶƢȮŐĸŃĽŅĴŅĶĩŒĝƟĚŅĬȮőĮĶŐĔĶĴȮCFD ŒĬŏĝŇĚıŅĦŇĝĵƢœħƟ 

   
MEE 553 ıĸĻŅĽĨĶƢŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇĬ                                                  3 (3 - 0 - 9)   

Flight Dynamics and Control                                                        
  ĺŇĝŅĭńĚėńĭĔƞŀĬ: œĴƞĴň 
  ľńĺĕƟŀŏĔňŗĵĺĔńĭıĸĻŅĽĨĶƢĔŅĶĭŇĬĪňŗĴňėĺŅĴĞńĭĞƟŀĬȮŐĔĬŐĸŃĽńĠĸńĔļĦƢȮĔŅĶĺŇŏėĶŅŃľƢĽĳŅĺŃĔŅĶ

ĭŇĬŐĭĭĽĴħŋĸħƟĺĵĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭœĴƞŏĮƦĬŏĝŇĚŏĽƟĬȮĪķļġňĔŅĶĮƤƧĬĮƙĺĬĕĬŅħŏĸŖĔȮĔŅĶ
ŐĮĸĚĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŒĬĽĳŅĺŃĔŅĶĭŇĬŐĭĭĽĴħŋĸŒľƟŏĮƦĬĽĴĔŅĶŏĝŇĚŏĽƟĬȮĲƤĚĔƢĝńĬĩƞŅĵőŀĬ
ĕŀĚĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭŏĮƦĬŏĝŇĚŏĽƟĬȮįĸĔĶŃĪĭĕŀĚĸĴȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶėĺĭėŋĴŀŅĔŅĻ
ĵŅĬħƟĺĵĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭŏĮƦĬŏĝŇĚŏĽƟĬĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭıĸĻŅĽĨĶƢĕŀĚŀŅĔŅĻĵŅĬ 

  Advanced topics in aircraft dynamics, Axes and notation, Trimmed flight 
condition analysis based on the nonlinear equation of motion (EOM), Small 
disturbance theory, Linearization of EOM for a given trimmed flight condition, 
Transfer-function representations of the linear EOM, Effect of wind, Aircraft 
control analysis based on the linear EOM. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵĺŇīňĔŅĶĨńŘĚŐĔĬŐĸŃĕƟŀħňĕŀĚĶŃĭĭŐĔĬŐĭĭĨƞŅĚŕȮĪňŗŒĝƟıŇěŅĶĦŅĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭœĴƞ
ŏĮƦĬŏĝŇĚŏĽƟĬĕŀĚŀŅĔŅĻĵŅĬœħƟ 
2. ŏĕňĵĬĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŅĔŅĻĵŅĬŒĬĽĳŅĺŃĔŅĶĭŇĬŐĭĭĽĴħŋĸȮ&trimmed flight) œħƟ 
3. ŀīŇĭŅĵĸńĔļĦŃĔŅĶŏėĸŊŗŀĬĪňŗŏĴŊŗŀĴňĔŅĶĮƤƧĬĮƙĺĬĕĬŅħŏĸŖĔŏĔŇħĕŉŘĬĔńĭŀŅĔŅĻĵŅĬœħƟ 
4. ŐĮĸĚĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭœĴƞŏĮƦĬŏĝŇĚŏĽƟĬĕŀĚŀŅĔŅĻĵŅĬœĮŀĵŌƞŒĬĶŌĮĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗ
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ŐĭĭŏĮƦĬŏĝŇĚŏĽƟĬœħƟ 
5. ĽĶƟŅĚŐĸŃĺŇŏėĶŅŃľƢĲƤĚĔƢĝńĬĩƞŅĵőŀĬĕŀĚĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭŏĮƦĬŏĝŇĚŏĽƟĬœħƟ 
6. ŀīŇĭŅĵĸńĔļĦŃĔŅĶŏĮĸňŗĵĬŐĮĸĚĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŀŅĔŅĻĵŅĬŏĴŊŗŀĴňĸĴĴŅĔĶŃĪĭœħƟ 
7. ĺŇŏėĶŅŃľƢŐĸŃĮĶŃĵŋĔĨƢĔŅĶėĺĭėŋĴŀŅĔŅĻĵŅĬħƟĺĵĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŐĭĭŏĮƦĬŏĝŇĚŏĽƟĬœħƟ 

   
MEE 554 ĔĸĻŅĽĨĶƢĔŅĶĭŇĬ ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ&1Ȯ-Ȯ.Ȯ-Ȯ7' 

Mechanics of Flight                                                                   
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ıŊŘĬģŅĬĪŅĚŀŅĔŅĻıĸĻŅĽĨĶƢŏĔňŗĵĺĔńĭĮƖĔȮŀŋĮĔĶĦƢĪňŗŒĝƟŏıŇŗĴŐĶĚĵĔȮŐĶĚĕńĭĪňŗœħƟěŅĔĔŅĶ

ĕńĭŏėĸŊŗŀĬŐĭĭŒĭıńħŐĸŃĔŅĶĕńĭŏėĸŊŗŀĬŐĭĭœŀıƞĬȮŐĶĚĕńĭŐĸŃĔŜŅĸńĚĪňŗĨƟŀĚĔŅĶŒĬĔŅĶĭŇĬŐĬĺ
ĶŃħńĭȮĽĴĶĶĩĬŃĕŀĚŀŅĔŅĻĵŅĬŒĬĔŅĶĭŇĬŐĬĺĶŃħńĭȮĔŅĶĭŇĬĶƞŀĬȮĔŅĶĭŇĬœĨƞĶŃħńĭȮĔŅĶĭŇĬ
ŏĸňŘĵĺȮĔŅĶĭŇĬĕŉŘĬȮŐĸŃĔŅĶĭŇĬĸĚěŀħȮőĴŏĴĬĨƢĪňŗĔĶŃĪŜŅĨƞŀŀŅĔŅĻĵŅĬȮĔŅĶĭŇĬŒĬĽĳŅĺŃĽĴħŋĸȮ
ŏĽĩňĵĶĳŅıĪŅĚĽĩŇĨĵĻŅĽĨĶƢȮĔĶĦňĻŉĔļŅŏĔňŗĵĺĔńĭĽĴĶĶĩĬŃŐĸŃŏĽĩňĵĶĳŅıĕŀĚŀŅĔŅĻĵŅĬ 

  Equation of motion for static performance, Aircraft performance in steady flight 
and accelerated flight, Moments on the aircraft, Static stability and control, 
Aircraft equation of motion, Longitudinal motion, Lateral motion Moments on 
the aircraft. Trim flight. Static stability. Case studies of aircraft performance and 
stability. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŏĕňĵĬĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗĽŜŅľĶńĭıŇěŅĶĦŅĽĴĶĶĩĬŃĪŅĚĽĩŇĨĻŅĽĨĶƢĕŀĚŏėĶŊŗŀĚĭŇĬœħƟ 
0,ȮŀīŇĭŅĵĽĴĶĶĩĬŃĕŀĚŏėĶŊŗŀĚĭŇĬŒĬĔŅĶĭŇĬŒĬĽĳŅĺŃŀĵŌƞĨńĺŐĸŃĽĳŅĺŃĪňŗĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚ
ėĺŅĴŏĶŖĺœħƟ 
1,ȮŀīŇĭŅĵőĴŏĴĬĨƢĪňŗĔĶŃĪŜŅĨƞŀŀŅĔŅĻĵŅĬȮŐĸŃŒĝƟıŇěŅĶĦŅĽĴħŋĸŐĸŃŏĽĩňĵĶĳŅıĪŅĚĽĩŇĨ
ĻŅĽĨĶƢĕŀĚŀŅĔŅĻĵŅĬœħƟ 
2,ȮŀīŇĭŅĵľĸńĔĔŅĶėĺĭėŋĴŏėĶŊŗŀĚĭŇĬŒľƟŏĕƟŅĽŌƞĽĳŅĺŃĪňŗĨƟŀĚĔŅĶœħƟ 
3,ȮŀīŇĭŅĵĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŐĸŃĺŇŏėĶŅŃľƢĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚŏėĶŊŗŀĚĭŇĬœħƟ 
4,ȮĺŇŏėĶŅŃľƢįĸĕŀĚĽƞĺĬĮĶŃĔŀĭĨƞŅĚŕȮĕŀĚŏėĶŊŗŀĚĭŇĬĪňŗĴňĨƞŀĔŅĶŏėĸŊŗŀĬĪňŗŒĬĶŃĬŅĭŐĬĺĨńŘĚȮŐĸŃ
ĔŅĶŏėĸŊŗŀĬĪňŗŒĬĶŃĬŅĭŐĬĺĬŀĬœħƟ 

   
MEE 555 ĔŅĶŀŀĔŐĭĭŀŅĔŅĻĵŅĬ                                                             3 (3 - 0 - 9) 

Aircraft Design                                                                          
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ŀŅĔŅĻıĸĻŅĽĨĶƢȮőėĶĚĽĶƟŅĚȮĽĴĶĶĩĬŃȮŐĸŃĔŅĶėĺĭėŋĴĕŀĚŀŅĔŅĻĵŅĬȮĶŃĭĭĕńĭŏėĸŊŗŀĬȮ
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ĶŃĭĭĮĶńĭŀŅĔŅĻȮĔŅĶŀŀĔŐĭĭŏĭŊŘŀĚĨƟĬȮĔŅĶĮĶŃĴŅĦĕĬŅħŐĸŃĔŅĶŏĕňĵĬŐĭĭȮĔġŐĸŃ
ĕƟŀĭńĚėńĭȮĔŅĶŀŀĔŐĭĭĽƞĺĬĮĶŃĔŀĭŐĸŃĶŅĵĸŃŏŀňĵħȮĔŅĶĽĶƟŅĚȮĔŅĶĭĶŇľŅĶěńħĔŅĶĨƟĬĪŋĬȮĔŅĶ
ĪħĽŀĭĳŅėıŊŘĬħŇĬŐĸŃĔŅĶĭŇĬȮĔŅĶĭŜŅĶŋĚĶńĔļŅŐĸŃĞƞŀĴŐĞĴ 

  Aerodynamics, Aircraft structures, performance, stability and control, Propulsion 
systems, Air conditioning systems, Conceptual design, Sizing & drawing, 
Regulations, Components & details design, Construction, Cost management, 
Ground & flight testing, Maintenance & repairs, Automatic flight control. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵľĸńĔĔŅĶŀŅĔŅĻıĸĻŅĽĨĶƢȮőėĶĚĽĶƟŅĚȮĽĴĶĶĩĬŃȮŐĸŃĔŅĶėĺĭėŋĴŏėĶŊŗŀĚĭŇĬœħƟ 
0,ȮĺŇŏėĶŅŃľƢěŋħŏħƞĬěŋħħƟŀĵĕŀĚĶŌĮŐĭĭĨƞŅĚŕȮĕŀĚŀŅĔŅĻĵŅĬœħƟ 
1,ȮėŜŅĬĺĦĶŃĭĭĕńĭŏėĸŊŗŀĬŐĸŃĶŃĭĭĮĶńĭŀŅĔŅĻĕŀĚŏėĶŊŗŀĚĭŇĬœħƟ 
2,ȮėŜŅĬĺĦĨńĺŐĮĶľĸńĔŒĬĔŅĶŀŀĔŐĭĭŏĭŊŘŀĚĨƟĬĕŀĚŀŅĔŅĻĵŅĬœħƟȮœħƟŐĔƞȮĔŅĶĮĶŃĴŅĦĕĬŅħȮ
ĬŘŜŅľĬńĔȮŐĸŃěŋħĻŌĬĵƢĔĸŅĚĴĺĸȮŐĶĚĪŅĚŀŅĔŅĻıĸĻŅĽĨĶƢȮŏĚŊŗŀĬœĕėĺŅĴĽĴħŋĸȮĔŅĶėĺĭėŋĴŐĸŃ
ĔŅĶĭńĚėńĭŀŅĔŅĻĵŅĬœħƟ 
3,ȮŀīŇĭŅĵĔġŐĸŃĕƟŀĭńĚėńĭŒĬĔŅĶĭŇĬŏĭŊŘŀĚĨƟĬœħƟ 
4,ȮĶŃĭŋĸŜŅħńĭĕńŘĬĨŀĬĔŅĶŀŀĔŐĭĭĶŅĵĸŃŏŀňĵħĕŀĚŀŅĔŅĻĵŅĬěŅĔįĸĔŅĶŀŀĔŐĭĭŏĭŊŘŀĚĨƟĬœħƟ 
5,ȮĮĶŃĵŋĔĨƢŐĸŃĽĶƟŅĚĕńŘĬĨŀĬŐĸŃĔŅĶĭĶŇľŅĶěńħĔŅĶĨƟĬĪŋĬœħƟ 
6,ȮŀīŇĭŅĵĺŇīňĔŅĶĪħĽŀĭĳŅėıŊŘĬħŇĬȮĔŅĶĭŇĬĪħĽŀĭȮĔŅĶĭŜŅĶŋĚĶńĔļŅȮŐĸŃĔŅĶĞƞŀĴŐĞĴĪňŗěŜŅŏĮƦĬ
œħƟ 

   
MEE 556 ŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘ                                                                    3 (3 - 0 - 9)      

Aeroelasticity                                                                           
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĮĶŅĔĢĔŅĶĦƢŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘȮĮĢŇĽńĴıńĬīƢĶŃľĺƞŅĚĕŀĚœľĸŐĸŃőėĶĚĽĶƟŅĚȮĔŅĶĺŇŏėĶŅŃľƢėĺŅĴ

ŏĽĩňĵĶĕŀĚĺńĨĩŋŒĬŏĝŇĚĽĩŇĨŐĸŃŒĬŏĝŇĚıĸĺńĨȮĔŅĶĸŌƞŀŀĔȮĔŅĶĔĶŃıŊŀĮƖĔȮĔŅĶĵƟŀĬĔĸńĭĕŀĚıŊŘĬįŇĺ
ėĺĭėŋĴ 

  Aeroelastic phenomenon, fluid-structure interactions, static and dynamic 
stability analysis, divergence, flutter, control reversal. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ŀīŇĭŅĵĮĶŅĔĢĔŅĶĦƢŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘœħƟ 
2. ĪŜŅĬŅĵıĸĻŅĽĨĶƢĕŀĚĶŃĭĭĪŅĚĔŅĵĳŅıĪňŗŏĔŇħěŅĔįĸŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘ 
3. ĺŇŏėĶŅŃľƢĮĶŅĔĢĔŅĶĦƢĪŅĚĔŅĵĳŅıĪňŗŏĔŇħěŅĔįĸŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘ 
4. ĺŇŏėĶŅŃľƢėĺŅĴŏĽĩňĵĶĕŀĚĺńĨĩŋŒĬŏĝŇĚĽĩŇĨŐĸŃŏĝŇĚıĸĺńĨœħƟ 
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MEE 557 ıĸĻŅĽĨĶƢĕŀĚœľĸĶŃħńĭĔĸŅĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ&1Ȯ-Ȯ.Ȯ-Ȯ7' 
Intermediate Fluid Dynamics ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ 

  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĭĪĬŜŅĽŌƞĕƟŀĔŜŅľĬħĽńĠĠĸńĔļĦƢŒĬŐĔĬĽŅĴĴŇĨŇȮĔġĔŅĶŏĮĸňŗĵĬĶŌĮĕŀĚŏĺėŏĨŀĶƢȮĔġĔŅĶŀŇĬĪŇŏĔĶĪ

ĔŅĶĺŇŏėĶŅŃľƢŐĶĚĔĶŃĪŜŅĭĬĽƞĺĬĪňŗĴňėĺŅĴĨƞŀŏĬŊŗŀĚȮĽĴĭńĨŇĕŀĚŏĪĬŏĞŀĶƢĕŀĚėĺŅĴŏėƟĬȮĕŀĚœľĸ
ĽĩŇĨȮŐĶĚĨŉĚįŇĺȮĬŇĵŅĴĨŅĴŀŀĵŏĸŀĶƢŐĸŃĸŅĔĶŅĬěƢȮĽĨňĴœĸĬƢȮŏĽƟĬĪŅĚĔŅĶœľĸĕŀĚŀĬŋĳŅėȮĽĨňĔ
œĸĬƢȮĔġėĺŅĴĨƞŀŏĬŊŗŀĚĨŅĴĬŇĵŅĴŀŀĵŏĸŀĶƢŐĸŃĸŅĔĶŅĬěƢȮĔġĔŅĶĕĬĩƞŅĵŏĸĵƢőĬĸħƢȮĔŅĶ
ŏėĸŊŗŀĬĪňŗŏĪňĵĭĔńĭěŋħŒĔĸƟŏėňĵĚȮĔŅĶľĴŋĬĺĬȮŀńĨĶŅĔŅĶĕŀĚĽŏĨĬŐĸŃŀńĨĶŅĔŅĶľĴŋĬĶŀĭĨńĺŏŀĚ
ĕŀĚŀĬŋĳŅėȮĔŅĶŏĮĸňŗĵĬĶŌĮȮıŇĽŌěĬƢĕŀĚĔġĔŅĶĽƞĚĩƞŅĵŏĸőĬĸħƢȮĔġŀĬŋĶńĔļƢőĴŏĴĬĨńĴȮŐĔĬŀƟŅĚŀŇĚ
ŏĶŇŗĴĨƟĬŐĸŃœĴƞŏĶŇŗĴĨƟĬȮőĴŏĴĬĨńĴĕŀĚŐĔĬľĴŋĬȮĲŀĶƢĴŏĪĬŏĞŀĶƢėĺŅĴŏėƟĬĕŀĚĕŀĚœľĸĬŇĺőĨŏĬňĵĬȮ
ĽńĴĮĶŃĽŇĪīŇśĪňŗĽŀĚĕŀĚėĺŅĴľĬŊħȮĳŅĺŃĕŀĚėĺŅĴŏĶŖĺŐĸŃėĺŅĴŏėƟĬĭĬĕŀĭŏĕĨĕŀĚĺńĽħŋȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟŏīŀĶƢőĴœħĬŅĴŇĔĽƢŐĭĭėĸŅĽĽŇėŒĬĕŀĚœľĸĪňŗŏėĸŊŗŀĬĪňŗŐĭĭœĴƞĽĴħŋĸȮĽĴĔŅĶıĸńĚĚŅĬ
ŐĸŃĶŌĮŐĭĭŀŇĬĪŇŏĔĶħȮĭĪĬŜŅĽŌƞĔŅĶėŜŅĬĺĦŏĝŇĚĨńĺŏĸĕĕŀĚĔĸĻŅĽĨĶƢĕŀĚœľĸ 

  Introduction to Cartesian tensor notation, transformation laws, integral 
theorems, analysis of the force acting on a portion of a continuum, properties 
of the stress tensor, fluid statics, surface tension, Eulerian and Lagrangian 
description, streamlines, pathlines, steaklines, continuity equation in the 
Eulerian and Lagrangian descriptions, Reynolds transport theorem, relative 
motion near a point, vorticity, Rate of strain and rate of rotation tensors, 
deformation, proof of Reynolds transport theorem, conservation of 
momentum, integral momentum law, inertial and non-inertial frames of 
reference, momentum equation in a rotating frame, form of the stress tensor 
for a Newtonian fluid, second coefficient of viscosity, Conditions on velocity 
and stress at a material boundary, application of classical thermodynamics to 
a non-equilibrium moving fluid, energy equation and its integrals, introduction 
to CFD. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮĮĶŃĵŋĔĨƢŒĝƟŀńĨĸńĔļĦƢĕŀĚŏĴĪĶŇĔĞƢŒĬĔŅĶŀīŇĭŅĵĭĶŇŏĺĦĪňŗŏĔŇħĔŅĶœľĸĕŀĚĽĽŅĶŒĬĽĳŅĺŃ
ĕŀĚœľĸœħƟ 
0,ȮĽńĚŏėĶŅŃľƢėĺŅĴĽńĴıńĬīƢĪŅĚėĦŇĨĻŅĽĨĶƢȮŏıŊŗŀĺŇŏėĶŅŃľƢĔŅĶœľĸŐĸŃŐĶĚĪňŗŏĔŇħěŅĔĔŅĶœľĸ
ĕŀĚĕŀĚœľĸœħƟȮ 
1,ȮĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĨƞŀŏĬŊŗŀĚĕŀĚĽĽŅĶŒĬĽĳŅĺŃĕŀĚĕŀĚœľĸŐĸŃȮvelocity profile ĕŀĚĔŅĶ
œľĸœħƟ 
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2,ȮĺŇŏėĶŅŃľƢĔŅĶœľĸĪňŗĴňėĺŅĴĞńĭĞƟŀĬœħƟ 
   
MEE 611 ıĸŅĽĨŇĔĞŇĨňŘȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 (3 ů 0 ů 9) 

Plasticity   
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ıŊŘĬģŅĬĕŀĚĔŅĶŏĽňĵĶŌĮŐĭĭĩŅĺĶȮ&őėĶĚĽĶƟŅĚįĸŉĔŐĸŃĪķļġňŐĭĭıĸŅĽĨŇĔȮĔŅĶŐĕŖĚĨńĺĕŉŘĬŐĸŃ

ŀƞŀĬĨńĺĸĚŒĬĶŃľĺƞŅĚĔŅĶŏĮĸňŗĵĬĶŌĮȮŐĸŃıķĨŇĔĶĶĴŀńĬœĮőĞőĪĶĮƕė'ȮĪķļġňıĸŅĽőĨŏĴŖėėŅĬŇėȮ
&ėĺŅĴŏėƟĬȮŐĸŃĽĳŅĺŃĽĴħŋĸȮĔŅĶŏĮĸňŗĵĬĶŌĮŐĸŃŀńĨĶŅĔŅĶŏĮĸňŗĵĬĶŌĮ ėĺŅĴŏėĶňĵħŐĭĭĶĺĴŐĸŃ
ŏĜıŅŃěŋħ ĔĢĮĶŇĴŅĨĶėĚĪňŗ ėĺŅĴŏėƟĬĔŅĶėĶŅĔŐĸŃŏĔĦĤƢĔŅĶėĶŅĔ ĔġŐĸŃıķĨŇĔĶĶĴĔŅĶ
ŏĮĸňŗĵĬĶŌĮĕŀĚĕŀĚŐĕŖĚ'ȮŏĚŊŗŀĬœĕĕŀĭȮĔŅĶĕŉŘĬĶŌĮőĸľŃĔƟŀĬȮ&ĔŅĶĪŋĭĕŉŘĬĶŌĮ ĔŅĶŀńħĕŉŘĬĶŌĮ ĔŅĶ
Ķňħ' ĔŅĶĕŉŘĬĶŌĮőĸľŃŐįƞĬȮ&ĔŅĶħńħĚŀ ĔŅĶĸŅĔĕŉŘĬĶŌĮȮĔŅĶĮƤƩĴĕŉŘĬĶŌĮ' 

  Fundamentals of plastic deformation (crystal structure and plasticity, work 
hardening and softening, anisotropy and texture)ȮConcepts of plasto-mechanics 
(stress and equilibrium state, deformation increment and deformation rate 
increment, local and global true strain, volume constancy, yield stress and 
yield criterion, flow laws and materials behavior)ȮBoundary conditions, Bulk 
forming (Forging, extrusion, rolling)ȮSheet metal forming (bending, deep 
drawing, stamping). 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵĔĸœĔȮplastic deformation ĕŀĚőĸľŃœħƟ 
0,ȮŀīŇĭŅĵŐĸŃŏĕƟŅŒěȮyield stress yield criterion ŐĸŃȮflow laws ĕŀĚĺńĽħŋœħƟ 
1,ȮĺŇŏėĶŅŃľƢĔŅĶĕŉŘĬĶŌĮőĸľŃȮĪńŘĚŐĭĭȮBulk forming ŐĸŃȮSheet metal forming őħĵŒĝƟ
ĪķļġňȮplasticity œħƟ 
2,ȮĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĨƞŅĚŕȮĪňŗŏĔŇħĕŉŘĬŒĬĔŅĶĕŉŘĬĶŌĮőĸľŃœħƟ 

   
MEE 612 ĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 (3 - 0 - 9)  

Fracture Mechanics 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĭĪĬŜŅŏĔňŗĵĺĔńĭĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔĵŊħľĵŋƞĬŏĝŇĚŏĽƟĬȮĔĸĻŅĽĨĶƢĔŅĶ

ŐĨĔľńĔĵŊħľĵŋƞĬıĸŅĽĨŇĔȮĔĸœĔĔŅĶŐĨĔľńĔŒĬőĸľŃȮĔŅĶĪħĽŀĭėĺŅĴŐĔĶƞĚĨƞŀĔŅĶŐĨĔľńĔĕŀĚ
őĸľŃĮĶŃŏĳĪĨƞŅĚŕȮĔŅĶĕĵŅĵĨńĺĕŀĚĶŀĵŐĨĔěŅĔėĺŅĴĸƟŅȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔŏĝŇĚėŜŅĬĺĦ 

  Introduction to fracture mechanics, Linear elastic fracture mechanics, Elastic 
plastic fracture mechanics, fracture mechanism in metals, fracture toughness 
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testing of metals, fatigue crack propagation, computational Fracture Mechanics. 
  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 

1. ŀīŇĭŅĵėĺŅĴŏĽňĵľŅĵĕŀĚĺńĽħŋœħƟ 
2. ŀīŇĭŅĵŐĸŃĺŇŏėĶŅŃľƢȮFracture mechanics ĪńŘĚŐĭĭȮelastic ŐĸŃȮelastic plastic ĶĺĴĩŉĚȮ
toughness ĕŀĚĺńĽħŋœħƟ 
3. ŏĸŊŀĔĔŅĶĪħĽŀĭĽĴĭńĨŇĪŅĚĔĸŐĸŃĪħĽŀĭĽĴĭńĨŇĪŅĚĔĸĕŀĚĺńĽħŋŒľƟŏľĴŅŃĽĴĔńĭĔŅĶŒĝƟĚŅĬ
œħƟ 
4. ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟŐĸŃĔŅĶėŜŅĬĺĦĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔœĮŒĝƟŒĬĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňĵľŅĵ
ĕŀĚŀŋĮĔĶĦƢĪŅĚĔĸĨƞŅĚŕȮœħƟ 

   
MEE 613 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ&1Ȯ-Ȯ.Ȯ-Ȯ7'Ȯ 

Advanced Finite Element Method 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔŅĶĽĶƟŅĚĽĴĔŅĶŐĸŃĔŅĶŒĝƟŐĭĭěŜŅĸŀĚœĲœĬĨƢŏŀĸŇŏĴĬĨƢĴŅĪŜŅĬŅĵĔŅĶœľĸĕŀĚĕŀĚœľĸȮĔŅĶ

ĩƞŅĵŏĪėĺŅĴĶƟŀĬȮŐĸŃıķĨŇĔĶĶĴĺńĽħŋěŅĔĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚȮŐĭĭěŜŅĸŀĚœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕŀĚ
ĔŅĶĬŜŅėĺŅĴĶƟŀĬȮĔŅĶıŅėĺŅĴĶƟŀĬȮĔŅĶħńħĕŀĚĺńĽħŋȮĔŅĶœľĸĕŀĚĕŀĚœľĸȮıķĨŇĔĶĶĴĪŅĚœĲĲƚŅ
ĽĩŇĨĵƢŐĸŃėĺŅĴŏĮƦĬŐĴƞŏľĸŖĔȮĔŅĶĵŊħľĵŋƞĬŒĬĶŃĬŅĭȮĪķļġňŐĸŃĔŅĶıńĥĬŅőĮĶŐĔĶĴ
ėŀĴıŇĺŏĨŀĶƢŏıŊŗŀŐĔƟĮƤĠľŅĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴħƟĺĵĶŃŏĭňĵĭĺŇīňœĲœĬĨƢŏŀĸŇŏĴĬĨƢ 

  Finite-element formulation and modeling for predicting fluid flow, heat 
transfer, and material behaviors in solid mechanics, Finite-element modeling of 
heat condution, heat convection, beam and plate bending, fluid flow, 
electrostatic and magnetism, plane elasticity, theory and computational code 
development for scientific and engineering problem by finite-element method 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ  
1. ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚȮboundary value problem ŐĸŃȮanalytical solution œħƟ 
2. ĽĶƟŅĚĽĴĔŅĶŐĭĭȮweak formulation, Galerkin formulation ŐĸŃȮGalerkin 
approximation of a boundary value problem œħƟ 
3. ŀīŇĭŅĵľĸńĔĔŅĶĕŀĚȮfinite element basis function œħƟ 
4. ĽĶƟŅĚĶŃĭĭĽĴĔŅĶŏĴĪĶŇĔĞƢĽŜŅľĶńĭȮboundary value problem œħƟ 
5. ĮĶŃĵŋĔĨƢľĸńĔĔŅĶĕŀĚȮnumerical integration ŐĸŃȮintegration points œħƟ 
6. ĮĶŃĵŋĔĨƢľĸńĔĔŅĶĕŀĚȮeigenvalue problem ŐĸŃȮanalytical solution œħƟ 
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MEE 614 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶĨńħĽŇĬŒě                       ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 (3 - 0 - 9) 
  Risk and Decision Analysis 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8ȮœĴƞĴň 
  ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚȮľĸńĔĔŅĶŐĸŃėĺŅĴĽŜŅėńĠĕŀĚėĺŅĴœĴƞŐĬƞĬŀĬȮĕƟŀĭĔıĶƞŀĚĕŀĚ

ėƞŅŏĜĸňŗĵȮĔŅĶŐĪĬėƞŅėĺŅĴœĴƞŐĬƞĬŀĬħƟĺĵĲƤĚėƢĝńĬĔŅĶĔĶŃěŅĵȮĺŇīňĔŅĶĴŀĬĨŇėŅĶƢőĸȮĔŅĶ
ĺŇŏėĶŅŃľƢĔŅĶĨńħĽŇĬŒěȮŐĬĺėŇħĕŀĚĔġĔŅĶĨńħĽŇĬŒěȮĔŅĶĨńħĽŇĬŒěŏĮƦĬĸŜŅħńĭĕńŘĬŏĴŊŗŀŏĺĸŅįƞŅĬœĮȮ
ĔŅĶŒĝƟŐįĬĳŌĴŇĨƟĬœĴƟȮŐĭĭěŜŅĸŀĚőėĶĚĨŅĕƞŅĵȮĔŅĶĮĶŃŏĴŇĬĴŌĸėƞŅĕŀĚĕƟŀĴŌĸȮĔŅĶĮĶŃŏĴŇĬĴŌĸėƞŅ
ĕŀĚėĺŅĴĵŊħľĵŋƞĬŒĬĔĶŃĭĺĬĔŅĶĨńħĽŇĬŒěȮĴŌĸėƞŅŏĴŊŗŀŏĺĸŅįƞŅĬœĮȮŐĬĺėŇħŏĔňŗĵĺĔńĭŀńĨĶŅĽƞĺĬĸħȮ
ĴŌĸėƞŅĮƤěěŋĭńĬĽŋĪīŇȮŐĸŃĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħħƟĺĵĺŇīňĔŅĶĔŜŅľĬħĔŅĶıĸĺńĨ 

  Risk analysis; Principle and importance of risk and uncertainty; Flaw of 
Averages; Representation of uncertainty using distribution functions; Monte 
Carlo method; Decision analysis, Concept of decision rules, Sequential 
decisions over time, Use of decision tree, Lattice model; Value of information; 
Value of flexibility in decision making process; Value over time; Concept of 
discount rate; Net present value; Optimization using dynamic programming. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅȮ 
/,ȮŀīŇĭŅĵľĸńĔĔŅĶŐĸŃėĺŅĴĽŜŅėńĠĕŀĚėĺŅĴŏĽňŗĵĚŐĸŃėĺŅĴœĬƞĬŀĬȮĕƟŀĭĔıĶƞŀĚĕŀĚėƞŅŏĜĸňŗĵȮ
ĔŅĶŐĪĬėƞŅėĺŅĴœĴƞŐĬƞĬŀĬħƟĺĵĲƤĚėƢĝńĬĔŅĶĔĶŃěŅĵœħƟ 
0,ȮĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚħƟĺĵĺŇīňĔŅĶĴŀĬĨŇėŅĶƢőĸœħƟ 
1,ȮĺŇŏėĶŅŃľƢĔŅĶĨńħĽŇĬŒěħƟĺĵĺŇīňĔŅĶŐįĬĳŌĴŇĨƟĬœĴƟŐĸŃŐĭĭěŜŅĸŀĚőėĶĚĨŅĕƞŅĵœħƟ 
2,ȮĮĶŃŏĴŇĬĴŌĸėƞŅĕŀĚĕƟŀĴŌĸŐĸŃėĺŅĴĵŊħľĵŋƞĬŒĬĔĶŃĭĺĬĔŅĶĨńħĽŇĬŒěœħƟ 
3,ȮŀīŇĭŅĵŐĬĺėŇħŏĔňŗĵĺĔńĭŀńĨĶŅĽƞĺĬĸħŐĸŃĴŌĸėƞŅĮƤěěŋĭńĬĽŋĪīŇœħƟ 
4,ȮŐĔƟĮƤĠľŅĔŅĶľŅėƞŅŏľĴŅŃĽĴĪňŗĽŋħħƟĺĵĺŇīňĔŅĶĔŜŅľĬħĔŅĶıĸĺńĨœħƟ 

   
MEE 615 ĔŅĶěŜŅĸŀĚŐĭĭėĺŅĴŏĽňŗĵĚȮıĸĺńĨȮŐĸŃĔŅĶĨńħĽŇĬŒě                             3 (3 ů 0 ů 9) 
  Modeling Risk Dynamics and Decisions 
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8ȮœĴƞĴň 
  ĔŅĶěŜŅĸŀĚŐĭĭėĺŅĴœĴƞŐĬƞĬŀĬŐĸŃėĺŅĴŏĽňŗĵĚȮĺŇīňĔŅĶŏĸŊŀĔĔĸŋƞĴĨńĺŀĵƞŅĚŐĭĭĽŋƞĴȮĺŇīňĔŅĶĴŀĬĨŇ

ėŅĶƢőĸȮĺŇīňĔŅĶĴŅĶƢėŀĲŏĝĬĴŀĬĨŇėŅĶƢőĸȮĔŅĶěŜŅĸŀĚŐĭĭĔŅĶĨńħĽŇĬŒěŐĭĭĨƞŀŏĬŊŗŀĚĳŅĵŒĨƟėĺŅĴ
œĴƞŐĬƞĬŀĬȮĔŜŅľĬħĔŅĶıĸĺńĨȮĔŜŅľĬħĔŅĶıĸĺńĨőħĵĮĶŃĴŅĦȮĔŜŅľĬħĔŅĶŏĲƚĬĽŋƞĴȮĺŇīňĔŅĶĕńŘĬĽŌĚ
ŐĸŃĔŅĶĬŜŅĺŇīňĔŅĶŏľĸƞŅĬňŘœĮŒĝƟĚŅĬŒĬĔŅĶěŜŅĸŀĚŐĭĭĶŃĭĭĪňŗĞńĭĞƟŀĬĽĳŅıŐĺħĸƟŀĴĔŅĶĺŇěńĵ
ŐĭĭĽľĺŇĪĵŅĔŅĶȮŐĸŃĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĬőĵĭŅĵĽŅīŅĶĦŃ 

  Modeling risk and uncertainty, random sampling, Monte Carlo method, and 
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Markov-Chain Monte Carlo method; Modeling sequential decisions under 
uncertainty, Dynamic Programming, Approximate Dynamic Programming, and 
Stochastic Programming, Advanced methods and practical considerations when 
applying these methods to model complex systems, interdisciplinary research 
environments, and public policy issues. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅȮ 
1. ŀīŇĭŅĵľĸńĔĔŅĶěŜŅĸŀĚŐĭĭĕŀĚĶŃĭĭĪňŗŏĔňŗĵĺĕƟŀĚĔńĭėĺŅĴœĴƞŐĬƞĬŀĬœħƟ 
2. ěŜŅĸŀĚŐĭĭėĺŅĴœĴƞĬŀĬœħƟħƟĺĵĔŅĶŏĸŊŀĔĔĸŋƞĴĨńĺŀĵƞŅĚŐĭĭĽŋƞĴȮĺŇīňĔŅĶĴŀĬĨŇėŅĶƢőĸŐĸŃ
ĺŇīňĔŅĶĴŅĶƢėŀĲŏĝĬĴŀĬĨŇėŅĶƢőĸœħƟ 
3. ěŜŅĸŀĚŐĭĭĔŅĶĨńħĽŇĬŒěĳŅĵŒĨƟėĺŅĴœĴƞĬŀĬœħƟħƟĺĵĺŇīňĔŅĶĔŜŅľĬħĔŅĶıĸĺńĨĔŜŅľĬħĔŅĶ
ıĸĺńĨőħĵĮĶŃĴŅĦȮŐĸŃĔŜŅľĬħĔŅĶŏĲƚĬĽŋƞĴœħƟ 
4. ĬŜŅŏĪėĬŇėĔŅĶěŜŅĸŀĚŐĭĭœĮŒĝƟŐĔƟĮƤĠľŅĪňŗŏĔňŗĵĺĕƟŀĚœħƟŀĵƞŅĚŏľĴŅŃĽĴœħƟ 

   
MEE 621 ĔŅĶĬŜŅėĺŅĴĶƟŀĬ                                                                     3 (3 - 0 - 9) 

Conduction Heat Transfer                                                           
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĭĪĬŜŅŏĔňŗĵĺĔńĭĔŅĶĬŜŅėĺŅĴĶƟŀĬȮĽĴĔŅĶĔŅĶĬŜŅėĺŅĴĶƟŀĬȮĔŅĶĬŜŅėĺŅĴĶƟŀĬŒĬĳŅĺŃėĚĨńĺȮŐĸŃ

ĳŅĺŃĝńŗĺėĶŌƞȮĔŅĶĬŜŅėĺŅĴĶƟŀĬľĬŉŗĚĴŇĨŇŐĸŃľĸŅĵĴŇĨŇȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĬŜŅėĺŅĴĶƟŀĬŐĭĭįĸŏĜĸĵ
ŏĝŇĚĺŇŏėĶŅŃľƢȮĔŅĶĬŜŅėĺŅĴĶƟŀĬįƞŅĬįĬńĚĶŃĬŅĭȮĶŃĭĭŏĝŇĚĶńĻĴňȮĕŀĚŐĕŖĚĔŉŗĚŀĬńĬĨƢȮĔŅĶĪħĸŀĚ
ŏĔňŗĵĺĔńĭĔŅĶĬŜŅėĺŅĴĶƟŀĬȮĔŅĶĺŇŏėĶŅŃľƢĔŅĶĬŜŅėĺŅĴĶƟŀĬħƟĺĵĺŇīňįĸŏĜĸĵŏĝŇĚĨńĺŏĸĕȮĔŅĶ
ĮĶŃĵŋĔĨƢŒĝƟĔŅĶėŜŅĬĺĦĔŅĶĬŜŅėĺŅĴĶƟŀĬŒĬĚŅĬĺŇĻĺĔĶĶĴ 

  Introduction to conduction heat transfer, Conduction equation, Steady state 
and transient heat conduction, Heat conduction in /D and 1D, Analytical heat 
conduction solution for plane wall, radial system, semi-infinite solid, 
Experimental heat conduction, Numerical method for heat conduction, 
Engineering application of heat conduction. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĺŇŏėĶŅŃľƢĽĴĔŅĶĔŅĶĬŜŅėĺŅĴĶƟŀĬŒĬȮ1ȮĴŇĨŇŐĸŃľĸŅĵĴŇĨŇœħƟ 
2. ĺŇŏėĶŅŃľƢĮƤĠľŅĔŅĶĬŜŅėĺŅĴĶƟŀĬŒĬĽĳŅĺŃȮSteady ŐĸŃȮTransient œħƟ 
3. ĺŇŏėĶŅŃľƢĔŅĶĬŜŅėĺŅĴĶƟŀĬŐĭĭȮanalytical solution ĽŜŅľĶńĭĔŅĶĬŜŅėĺŅĴĶƟŀĬŒĬȮplane 
wall, radial system ŐĸŃȮsemi-infinite solid œħƟ 
4. ĺŅĚŐįĬĔŅĶĪħĸŀĚŏĔňŗĵĺĔńĭĔŅĶĬŜŅėĺŅĴĶƟŀĬœħƟ 
5. ĺŇŏėĶŅŃľƢĔŅĶĬŜŅėĺŅĴĶƟŀĬħƟĺĵȮnumerical solution ŐĸŃŐĔƟĮƤĠľŅĪŅĚĺŇĻĺĔĶĶĴœħƟ 
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MEE 622 ĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ                                                                 3 (3 - 0 - 9) 
Radiation Heat Transfer                                                                   

  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĬŇĵŅĴıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶŐįƞĶńĚĽňȮĽĴĭńĨŇĔŅĶŐįƞĶńĚĽňĕŀĚĺńĽħŋȮĔŅĶŐįƞĶńĚĽňőħĵĨńĺĔĸŅĚĪňŗĵŋƞĚ

ŏĔňŗĵĺĔńĭĔŅĶŐįƞĶńĚĽňȮĺŇīňĔŅĶľŅįĸŏĜĸĵĮĶŃĴŅĦĔŅĶĕŀĚĽĴĔŅĶĔŅĶŐįƞĶńĚĽň 
  Basic Relations, Radiative Properties of material, Radiative heat transfer in 

participating media, Approximate Methods in the Solution of the Equation of 
Radiative Transfer. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬȮĪńŘĚĔĶĦňĪňŗĴňĨńĺĔĸŅĚĪňŗĵŋƞĚŏĔňŗĵĺĔńĭĔŅĶŐįƞĶńĚĽňŐĸŃœĴƞ
ĴňĨńĺĔĸŅĚœħƟȮ 
0,ȮĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĔŅĶĪŜŅĬŅĵŀńĨĶŅĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬěŅĔĔŅĶ
ŐįƞĶńĚĽňėĺŅĴĶƟŀĬœħƟȮ 
1,ȮĮĶŃĵŋĔĨƢŒĝƟĔĶŃĭĺĬĔŅĶĪŅĚėĦŇĨĻŅĽĨĶƢŒĬĔŅĶŀŀĔŐĭĭŀŋĮĔĶĦƢŐĸŃĶŃĭĭĪŅĚĺŇĻĺĔĶĶĴĪňŗ
ŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŐįƟĶńĚĽňėĺŅĴĶƟŀĬœħƟ 

   
MEE 623 ĔŅĶıŅėĺŅĴĶƟŀĬ                                                                     3 (3 - 0 - 9) 

Convection Heat Transfer                                                             
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶıŅėĺŅĴĶƟŀĬȮĽĴĔŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮĔŅĶŀĬŋĶńĔļƢĴĺĸȮ

ĔŅĶŀĬŋĶńĔļƢőĴŏĴĬĨńĴȮĔŅĶŀĬŋĶńĔļƢıĸńĚĚŅĬȮĔŅĶıŅėĺŅĴĶƟŀĬĳŅĵĬŀĔŐĭĭĭńĚėńĭŐĭĭŐĸĴŇĬŅĶƢȮ
ĔŅĶıŅėĺŅĴĶƟŀĬĳŅĵŒĬŐĭĭĭńĚėńĭŐĭĭŐĸĴŇĬŅĶƢȮıŊŘĬģŅĬŏĔňŗĵĺĔńĭĔŅĶœľĸŐĭĭĮƤƧĬĮƙĺĬȮĔŅĶıŅ
ėĺŅĴĶƟŀĬĳŅĵĬŀĔŐĭĭĭńĚėńĭŐĭĭĮƤƧĬĮƙĺĬȮĔŅĶıŅėĺŅĴĶƟŀĬĳŅĵŒĬŐĭĭĭńĚėńĭŐĭĭĮƤƧĬĮƙĺĬȮ
ĔŅĶıŅėĺŅĴĶƟŀĬŐĭĭīĶĶĴĝŅĨŇȮĔŅĶıŅėĺŅĴĶƟŀĬŐĭĭįĽĴ 

  Introduction to convective heat transfer, The equations of convective heat 
transfer: Conservation of mass, Conservation of momentum, Conservation of 
energy, External laminar forced convection, Internal laminar flow, Introduction 
to turbulent flow, Internal turbulent flow, External turbulent flow, Natural 
convection, Combined convection Introduction to convective heat transfer, 
The equations of convective heat transfer: Conservation of mass, Conservation 
of momentum, Conservation of energy, External laminar forced convection, 
Internal laminar flow, Introduction to turbulent flow, Internal turbulent flow, 
External turbulent flow, Natural convection, Combined convection. 
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  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
/,ȮŀīŇĭŅĵŐĸŃĺŇŏėĶŅŃľƢĽĴĔŅĶĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬœħƟ 
0,ȮĽĶƟŅĚĽĴĔŅĶŐĸŃėŜŅĬĺĦŏıŊŗŀŐĔƟĮƤĠľŅĔŅĶıŅėĺŅĴĶƟŀĬĳŅĵĬŀĔŐĸŃĳŅĵŒĬȮĪńŘĚĔŅĶœľĸ
ŐĭĭȮlaminar ŐĸŃȮturbulent œħƟ 
1,ȮĺŇŏėĶŅŃľƢŐĸŃŐĔƟĮƤĠľŅĔŅĶıŅėĺŅĴĶƟŀĬŐĭĭīĶĶĴĝŅĨŇŐĸŃĔŅĶıŅėĺŅĴĶƟŀĬŐĭĭįĽĴœħƟ 
2,ȮĮĶŃĵŋĔĨƢŒĝƟĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĚŅĬĪŅĚĺŇĻĺĔĶĶĴœħƟ 

   
MEE 624 ĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻĕńŘĬĽŌĚ                                        3 (3 - 0 - 9) 

Advanced Refrigeration and Air Conditioning                                      
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔĶŃĭĺĬĔŅĶĺńĢěńĔĶŐĸŃĔŅĶŀŀĔŐĭĭĶŃĭĭŀŋĦľĳŌĴŇĨŗŜŅȮĔŅĶĪŜŅŐĔƠĽŒľƟŏĮƦĬĕŀĚŏľĸĺȮĔŅĶįĸŇĨ

ŐĔƠĽŀŋĨĽŅľĔĶĶĴȮĶŃĭĭĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĭĭħŌħĔĸŊĬȮĔŅĶĻŉĔļŅŐĸŃŀŀĔŐĭĭĕńŘĬĽŌĚĕŀĚĶŃĭĭ
ĔŅĶĮĶńĭŀŅĔŅĻŏıŊŗŀĔŅĶıńĔŀŅĻńĵȮĔŅĶıŅĦŇĝĵƢŐĸŃŀŋĨĽŅľĔĶĶĴőħĵĔŅĶıŇěŅĶĦŅĮƤĠľŅ
ĽŇŗĚŐĺħĸƟŀĴȮŐĸŃĮƤĠľŅĪŅĚŏĻĶļģĔŇěȮĪķļġňŐĸŃĺŇīňĔŅĶĪŜŅŀŅľŅĶŐĝƞŐĕŖĚȮŐĸŃĔŅĶĩĬŀĴ
ŀŅľŅĶ 

  Processes, cycles and design problems for low temperature systems, 
liquefaction and production of industrial gases and absorption systems. 
Advanced studies and design of residential, commercial and industrial air-
conditioning systems with environmental and economic considerations. Theory 
and methods of food freezing and preservation. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1.ŀīŇĭŅĵĔĸœĔĔŅĶĪŜŅĚŅĬĕŀĚĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻœħƟ 
2.ŀīŇĭŅĵĺŇīňĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĭĭĨƞŅĚŕȮŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟœħƟ 
3.ŀŀĔŐĭĭĽƞĺĬĮĶŃĔŀĭĨƞŅĚŕȮĕŀĚĶŃĭĭĪŜŅėĺŅĴŏĵŖĬŐĸŃĮĶńĭŀŅĔŅĻœħƟ 
4.ėŜŅĬĺĦľŅĽĳŅĺŃĪňŗŏľĴŅŃĽĴĪňŗĽŋħĕŀĚĔŅĶĪŜŅĚŅĬĕŀĚŀĚėƢĮĶŃĔŀĭĨƞŅĚŕȮŐĸŃĺŇŏėĶŅŃľƢĶŃĭĭ
ĪŜŅėĺŅĴŏĵŖĬŐĸŃĶŃĭĭĮĶńĭŀŅĔŅĻœħƟ 

   
MEE 625 ĔŅĶŏįŅœľĴƟĕńŘĬĽŌĚ                                                                     3 (3 - 0 - 9) 

Advanced Combustion                                                                    
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚĪķļġňŐĸŃŏĝŇĚĪħĸŀĚĕŀĚĔĶŃĭĺĬĔŅĶŏįŅœľĴƟŐĸŃĔŅĶĶŃŏĭŇħȮĔŅĶŏįŅœľĴƟ

ŀĬŋĳŅėĩƞŅĬľŇĬȮĔŅĶĶŃŏľĵĕŀĚľĵħȮĔŅĶŏįŅœľĴƟŒĬŏėĶŊŗŀĚĵĬĨƢěĶĺħŏĝŊŘŀŏıĸŇĚŏľĸĺȮĔŅĶėĺĭėŋĴ
ĔŅĶĮĸħĮĸƞŀĵĴĸıŇļěŅĔĔŅĶŏįŅœľĴƟȮŏĮĸĺœĲŐĭĭŐĸĴŇĬŅĶƢŐĸŃŐĭĭįĽĴĴŅĔƞŀĬȮĔŅĶěŋħ
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ĶŃŏĭŇħȮĔŅĶĸŅĴŏĮĸĺœĲŐĸŃŏĽĩňĵĶĳŅıŏĮĸĺœĲȮĔĶŃĭĺĬĔŅĶŏįŅœľĴƟŒĬŏĨŅŏįŅȮŒĬŏėĶŊŗŀĚĵĬĨƢ
ŐĔƠĽŏĪŀĶƢœĭĬƢŐĸŃŒĬŏėĶŊŗŀĚĵĬĨƢĽńĬħŅĮĳŅĵŒĬ 

  Theoretical and experimental analyses of combustion and explosion processes.  
Coal particle combustion.  Droplet vaporization.  Liquid propellant rocket 
combustion.  Control of pollution from combustion pre-mixed and laminar 
flames.  Ignition propagation and flame stability.  Combustion processes in 
furnaces, gas turbines and internal combustion engines. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĺŇŏėĶŅŃľƢŏĝŇĚĪķļġňŐĸŃŀŀĔŐĭĭĔŅĶĪħĸŀĚĕŀĚĔĶŃĭĺĬĔŅĶŏįŅœľĴƟŐĸŃĔŅĶĶŃŏĭŇħœħƟȮ 
2. ĪŜŅĬŅĵıķĨŇĔĶĶĴĔŅĶŏįŅœľĴƟĕŀĚŏĝŊŘŀŏıĸŇĚŐĕŖĚŐĸŃŏĝŊŘŀŏıĸŇĚŏľĸĺœħƟȮ 
3. ŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴĔŅĶĮĸħĮĸƞŀĵĴĸıŇļěŅĔĔŅĶŏįŅœľĴƟœħƟȮ 
4. ĺŇŏėĶŅŃľƢŐĸŃŀŀĔŐĭĭĶŃĭĭĔŅĶěŋħĶŃŏĭŇħŐĸŃĶŃĭĭėĺĭėŋĴĪŅĚĔĸĕŀĚĔĶŃĭĺĬĔŅĶŏįŅ
œľĴƟœħƟȮ 
5. ĮĶŃĵŋĔĨƢŒĝƟĔŅĶŏįŅœľĴƟŒĬŏėĶŊŗŀĚĵĬĨƢȮĪńŘĚŐĔƠĽŏĪŀĶƢœĭĬƢŐĸŃŏėĶŊŗŀĚĵĬĨƢĽńĬħŅĮĳŅĵŒĬœħƟ 

   
MEE 631 ĔŅĶėĺĭėŋĴŀńĨőĬĴńĨŇĕńŘĬĽŌĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ3 (3 - 0 - 9) 

Advanced Automatic Control ȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ      
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĪĭĪĺĬĪķļġňıŊŘĬģŅĬŒĬŏĶŊŗŀĚĔŅĶėĺĭėŋĴ8ȮĺŇīňĶŌĪ-őĸĔńĽȮĺŇīňĨŀĭĽĬŀĚėĺŅĴĩňŗȮĔŅĶŒĝƟĽŏĨĪĽŏĮĽ

ĶŃĭĭıŅĶŅĴŇŏĨŀĶƢĔĶŃěŅĵȮĶŃĭĭĪňŗœĴƞŏĮƦĬŏĽƟĬĨĶĚȮĶŃĭĭĽĺŇĝĝŇŗĚȮŀŋĮĔĶĦƢŐĸŃĔŅĶŀŀĔŐĭĭ
ĶŃĭĭėĺĭėŋĴ 

  Brief review of classical control theory: the root-locus method, frequency 
response method, the state space approach.  Distributed parameter systems.  
Nonlinear systems. Switching systems, Control system design and 
instrumentation. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĽĶƟŅĚĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŒĬĶŌĮĕŀĚĽĴĔŅĶĮĶŇĳŌĴŇœħƟȮĶĺĴĪńŘĚľŅįĸŏĜĸĵĕŀĚĽĴĔŅĶĮĶŇĳŌĴŇŏĝŇĚ
ĺŇŏėĶŅŃľƢœħƟ 
2. ŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴĽĴĔŅĶĮĶŇĳŌĴŇœħƟ 
3. ĺŇŏėĶŅŃľƢįĸĪňŗœħƟěŅĔĶŃĭĭėĺĭėŋĴŐĸŃĮĶńĭĮĶŋĚįĸĪňŗœħƟŒľƟĽŀħėĸƟŀĚĔńĭėĺŅĴĨƟŀĚĔŅĶœħƟ 
4. ĮĶŃĵŋĔĨƢĶŃĭĭėĺĭėŋĴŐĸŃĺŇīňĔŅĶėĺĭėŋĴŏıŊŗŀŒĝƟŒĬĶŃĭĭĪŅĚĺŇĻĺĔĶĶĴœħƟ 
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MEE 632 ıĸĻŅĽĨĶƢĕńŘĬĽŌĚ                                                                      3 (3 - 0 - 9) 
Advanced Dynamics                                                                        

  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ıĸĻŅĽĨĶƢĕŀĚŀĬŋĳŅėŐĸŃĕŀĚĶŃĭĭĕŀĚŀĬŋĳŅėȮıĸĻŅĽĨĶƢĕŀĚĺńĨĩŋŏĔĶŖĚȮĶŃĭĭŀĬŋĳŅėĪňŗœĴƞ

ŏĔĶŖĚıŇĔńħĪńŗĺŕȮœĮȮĽĴĔŅĶĕŀĚĸŅĔĶŀĚěƢȮĽŜŅľĶńĭŀĬŋĳŅėȮĶŃĭĭĕŀĚŀĬŋĳŅėŐĸŃĽŜŅľĶńĭĶŃĭĭ
ĨƞŀŏĬŊŗŀĚ 

  Dynamics of a particle and of system of particles. Dynamic of rigid bodies.  
Non-rigid systems of particles. Generalized coordinates. Lagrange's equations 
for a particle, systems of particles and for continuous systems. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ėŜŅĬĺĦŐĸŃŀīŇĭŅĵĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĨĩŋŐĕŖĚŏĔĶŖĚĪňŗĴňľĸŅĵĝŇŘĬĽƞĺĬœħƟ 
2. ėŜŅĬĺĦŏĴĪĶŇĔĞƢĔŅĶľĴŋĬŐĸŃĬŜŅœĮŒĝƟŒĬĔŅĶŏėĸŊŗŀĬĪňŗĽńĴıńĬīƢĔńĬĕŀĚĶŃĭĭœħƟ 
3. ĽĶƟŅĚĽĴĔŅĶĔŅĶŏėĸŊŗŀĬĪňŗŐĸŃĺŇŏėĶŅŃľƢĔŅĶŏėĸŊŗŀĬĪňŗȮőħĵŒĝƟĔġĕŀĚĸŅĔĶŅĚŐĸŃŀŀĵŏĸŀĶƢœħƟ 
4. ŀīŇĭŅĵŐĸŃĽĶƟŅĚĽĴĔŅĶĪňŗĴňĕƟŀěŜŅĔńħĔŅĶŏėĸŊŗŀĬĪňŗœħƟ 
5. ĮĶŃĵŋĔĨƢŒĝƟĔġıĸńĚĚŅĬŏıŊŗŀŀīŇĭŅĵŐĸŃĺŇŏėĶŅŃľƢĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĶŃĭĭœħƟ 

   
MEE 633 ĔŅĶėĺĭėŋĴŐĭĭœĴƞŏĝŇĚŏĽƟĬĮĶŃĵŋĔĨƢ                                                 3 (3 - 0 - 9) 

Applied Nonlinear Control                                                          
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔŅĶĺŇŏėĶŅŃľƢĶŃĭĭœĴƞŏĝŇĚŏĽƟĬĳŅĵŒĨƟĔŅĶĺŇŏėĶŅŃľƢőıĽŏıĸĬȮĔŅĶĺŇŏėĶŅŃľƢőħĵŀŅĻńĵĪķļġňĕŀĚ

ŏĸňĵĮŌĬŀĲŐĸŃĪķļġňŏĽĩňĵĶĳŅıĝńŘĬĽŌĚȮĔŅĶŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴœĴƞŏĝŇĚŏĽƟĬȮŏĝƞĬȮĲƖħŐĭėĸŇ
ŏĬňĵœĶŏĞĝńŗĬȮĔŅĶėĺĭėŋĴŐĭĭĽœĸħŇŗĚȮŐĸŃĔŅĶŀŀĔŐĭĭőħĵŒĝƟĺŇīňŏĸňĵĮŌĬŀĲ 

  Phase plane analysis, Fundamental of Lyapunov theory and analysis, Advanced 
stability theory, Design of nonlinear control, e.g. feedback linearization, sliding 
mode control and Lyapunov redesign. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĺŇŏėĶŅŃľƢŏĽĩňĵĶĳŅıĕŀĚĶŃĭĭœĴƞŏĝŇĚŏĽƟĬħƟĺĵĺŇīňŏĸňĵĮŌĬŀĲœħƟ 
2. ŀŀĔŐĭĭĶŃĭĭėĺĭėŋĴŐĭĭœĴƞŏĝŇĚŏĽƟĬȮőħĵĪĶŅĭĕƟŀěŜŅĔńħŐĸŃįĸĪňŗěŃĨŅĴĴŅœħƟ 
3. ĮĶŃĵŋĔĨƢŒĝƟĶŃĭĭėĺĭėŋĴĔńĭĶŃĭĭĪŅĚĔĸĨƞŅĚŕȮőħĵĽŅĴŅĶĩĮĶŃĵŋĔĨƢŒĝƟĔńĭĶŃĭĭĔŅĶ
ŏėĸŊŗŀĬĪňŗĪňŗĞńĭĞƟŀĬœħƟ 
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MEE 651 ĔŅĶœľĸĽŀĚĽĩŅĬŃĕŀĚĔƠŅĞ-ĕŀĚŏľĸĺ                                            3 (3 - 0 - 9)      
Gas-Liquid Two-phase Flow                                                        

  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĭĪĬŜŅȮĔŅĶœľĸĽŀĚĽĩŅĬŃĕŀĚĔƠŅĞ-ĕŀĚŏľĸĺȮŐĸŃĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬȮĶŌĮŐĭĭĔŅĶœľĸĽŀĚ

ĽĩŅĬŃȮŐįĬĪňŗĶŌĮŐĭĭĔŅĶœľĸȮĔŅĶœľĸŐĭĭŏĬŊŘŀŏħňĵĺĔńĬȮĔŅĶœľĸŐĭĭŐĵĔĕńŘĬȮĔŅĶœľĸ
ĸńĔļĦŃŏĮƦĬĲŀĚȮĔŅĶœľĸĸńĔļĦŃŏĮƦĬĮĸńřĔȮĔŅĶœľĸĸńĔļĦŃŏĮƦĬĔƟŀĬȮĔŅĶĸħĸĚĕŀĚėĺŅĴħńĬ
ŒĬĔŅĶœľĸĽŀĚĽĩŅĬŃȮĔŅĶœľĸĽŀĚĽĩŅĬŃĺŇĔķĨŇȮĔŅĶœľĸĽŀĚĽĩŅĬŃįƞŅĬĕƟŀĨƞŀĕƟŀĚŀĕŀĚ
ĶŃĭĭĪƞŀȮĔŅĶŏħŊŀħŒĬĭƞŀȮĲĸńřĔėĺŅĴĶƟŀĬĺŇĔķĨŇĕŀĚĔŅĶŏħŊŀħŒĬĭƞŀȮĔŅĶŏħŊŀħĕĦŃœľĸȮėĺŅĴ
ĶƟŀĬĺŇĔķĨŇĕŀĚĔŅĶŏħŊŀħĕĦŃœľĸȮĔŅĶėĺĭŐĬƞĬȮėŀĬŏħĬŏĞŀĶƢ 

  Introduction, gas-liquid two-phase flow and heat transfer, two-phase flow 
patterns, flow regime maps, homogeneous flow, separated flow, bubbly flow, 
plug flow, slug flow, pressure drop in two-phase flow, critical two-phase flow, 
two-phasse flow in pipe fitting, pool boiling, critical heat flux in pool boiling, 
flow boiling, critical heat flux in flow boiling, condensation, condensers. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1.ŀīŇĭŅĵĔŅĶœľĸĽŀĚĽĩŅĬŃȮĞŉŗĚıĭœħƟŒĬĔĶŃĭĺĬĔŅĶŀŋĨĽŅľĔĶĶĴŐĸŃŒĬĝňĺŇĨĮĶŃěŜŅĺńĬœħƟ 
2.ĪŜŅĬŅĵĔŅĶĸħėĺŅĴħńĬŐĸŃĽńĴĮĶŃĽŇĪīŇśĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĔŅĶœľĸĽŀĚĽĩŅĬŃĕŀĚĔƠŅĞ
ŐĸŃĕŀĚŏľĸĺŐĸŃĬŜŅœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬĺŇĻĺĔĶĶĴœħƟȮ 
3.ŀŀĔŐĭĭĶŃĭĭĪŅĚėĺŅĴĶƟŀĬĪňŗĴňĔŅĶœľĸĕŀĚĕŀĚœľĸĕĦŃĪňŗĴňĔŅĶŐĸĔŏĮĸňŗĵĬėĺŅĴĶƟŀĬœħƟ 

   
MEE 652 ıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦĕńŘĬĽŌĚ                                               3 (3 - 0 - 9)      

Advanced Computational Fluid Dynamics                                      
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8ȮœĴƞĴň 
  ĽŜŅĶĺěĺŇīňĔŅĶŏĝŇĚĨńĺŏĸĕŐĭĭĨƞŅĚŕȮŏĝƞĬȮŐĭĭœĲœĬĨƢħŇĲŏĲŀŏĶĬĞƢȮœĲœĬĨƢŏŀĸŇŏĴĬĨƢȮĺŇīňĭŅĺħŅĶň 

ŏŀĸŇŏĴĬĨƢȮĔŅĶěŜŅĸŀĚŏŀŖħħňŘĕĬŅħŒľĠƞȮœĲœĬĨƢħŇĲŏĲŀŏĶĬĞƢŐĭĭėĺĭėŋĴĮĶŇĴŅĨĶȮĺŇīňĔŅĶŏĴĝŏĸĽȮ
ĺŇīňĴŀĬĨŇėŅĶƢőĸȮĺŇīňœĲœĬĨƢĺŀĸŋĴȮŒĬĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŐĭĭŐįƞĶńĚĽňȮŐĸŃĔŅĶœľĸĕŀĚĕŀĚœľĸ
ŐĭĭĽĩŅĬŃŏħňĵĺȮŐĸŃŐĭĭľĸŅĵĽĩŅĬŃȮŐĭĭěŜŅĸŀĚŏĝŇĚĨńĺŏĸĕĕŀĚĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬĕŀĚ
ĔŅĶœľĸŐĭĭĮƤƧĬĮƙĺĬȮĪňŗĭĶŇŏĺĦŒĔĸƟŕȮįŇĺȮŐĭĭěŜŅĸŀĚŏĝŇĚĨńĺŏĸĕĽŜŅľĶńĭĔŅĶœľĸŐĭĭȮĮƤƧĬĮƙĺĬȮ
įƞŅĬĺńĽħŋıĶŋĬȮĔŅĶĵŊĬĵńĬįĸŐĸŃĔŅĶĨĶĺěĽŀĭįĸȮĕŀĚĔŅĶėŜŅĬĺĦȮĔŅĶĺŇŏėĶŅŃľƢȮėĺŅĴ
ŀƞŀĬœľĺŐĸŃėĺŅĴœĴƞŐĬƞĬŀĬŒĬŐĭĭěŜŅĸŀĚĔŅĶėŜŅĬĺĦȮĔŅĶĽĶƟŅĚĔĶŇħȮĔŅĶĮĶńĭĔĶŇħȮŐĸŃĺŇīň
įĽĴĪňŗŒĝƟŒĬĔŅĶėŜŅĬĺĦ 

  Survey of numerical methods, Finite difference method, Finite element 
method, Boundary element method, Large eddy simulation, Control-volume-
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based finite difference and finite element methods, Meshless methods, Monte 
Carlo Mehods, and finite volume methods for radiation heat transfer, Pressure-
based algorithms for single fluid and multifluid flow, Numerical modeling of 
heat transfer in wall-adjacent turbulence flows, A critical synthesis of pertinent 
models for turbulent transport through porous media, Verification and 
validation of computational heat transfer, Sensitivity analysis and uncertainty 
propagation of computational models, Computational geometry and grid 
generation and adaptive grids, Hybrid methods and symbolic computations 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĽĶƟŅĚĽĴĔŅĶľĸńĔĕŀĚĔĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃėŋĦĽĴĭńĨŇĽŜŅľĶńĭĔŅĶœľĸȮŐĭĭĴňėĺŅĴľĬŊħŐĸŃ
ŐĭĭœĴƞĴňėĺŅĴľĬŊħȮŐĭĭŀńħĨńĺœĴƞœħƟŐĸŃŐĭĭŀńħĨńĺœħƟ 
2. ŀīŇĭŅĵĺŇīňĔŅĶŒľĴƞŕȮĪŅĚħƟŅĬȮCFD ĪňŗŒĝƟĪŅĚħƟŅĬȮĺŇĻĺĔĶĶĴȮŐĸŃĔŅĶĺŇěńĵŐĸŃıńĥĬŅœħƟ 
3. ĽĶƟŅĚĽĴĔŅĶŒĬĔŅĶŐĔƟĮƤĠľŅĪŅĚıĸĻŅĽĨĶƢĕŀĚœľĸŐĸŃĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬŒĬĪŅĚĮĢŇĭńĨŇ
œħƟ 
4. ĮĶŃĵŋĔĨƢŒĝƟėĺŅĴĶŌƟőħĵĔŅĶĪŜŅőėĶĚĔŅĶĕĬŅħŏĸŖĔŒĬĔŅĶŒĝƟȮturbulence models ŐĭĭĨƞŅĚŕȮ
ŏĝƞĬȮReynolds Averaged Navier-Stokes (RANS) ŐĸŃȮLarge Eddy Simulations (LES) 
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Turbulence                                                                              
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔĸƞŅĺĬŜŅŐĸŃŐĬĺėĺŅĴėŇħȮĪķļġňŐĸŃŏĪėĬŇėĔŅĶĺńħĔŅĶœľĸŐĭĭŏĪŀĶƢĭŇĺŏĸĬĞƢȮœŀőĞĪĶŀȮĮƕėȮ

ŏĪŀĶƢĭŇĺŏĸĬĞƢȮĔŅĶœľĸŐĭĭŏĝňĵĶƢőĲĸŏĪŀĶƢĭŇĺŏĸĬĞƢȮĔĶŃĭĺĬĔŅĶĩƞŅĵŏĪŒĬŏĪŀĶƢĭŇĺŏĸŖĬĞƢȮĔŅĶ
œľĸŐĭĭŏĝňĵĶƢőĲĸŀŇĽĶŃ 

  Introduction and concept, turbulent flow theory and measurement techniques, 
isotropic turbulence, turbulent sheared flow, turbulent transport phenomena, 
free sheared flow. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĽĶƟŅĚėĺŅĴĽńĴıńĬīƢĪŅĚėĦŇĨĻŅĽĨĶƢŏıŊŗŀŐĽħĚıķĨŇĔĶĶĴĔŅĶœľĸŐĭĭĮƤƧĬĮƙĺĬœħƟ 
2. ĮĶŃĵŋĔĨƢĔĶŃĭĺĬĔŅĶŒĬĔŅĶĺŇŏėĶŅŃľƢľŅėŜŅĨŀĭŒĬĔŅĶŐĔƟĮƤĠľŅĕŀĚĔŅĶœľĸŐĭĭĮƤƧĬĮƙĺĬ
œħƟ 
3. ėŜŅĬĺĦŐĸŃĪħĸŀĚŏıŊŗŀŐĽħĚıķĨŇĔĶĶĴĔŅĶœľĸŐĭĭĮƤƧĬĮƙĺĬœħƟ 
4. ĺŇŏėĶŅŃľƢıķĨŇĔĶĶĴĔŅĶœľĸŐĭĭĮƤƧĬĮƙĺĬœħƟ 
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Advanced Fluid Mechanics                                                         

  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĬŇĵŅĴĕŀĚĔŅĶœľĸŐĭĭŀńħĨńĺœĴƞœħƟȮĔŅĶıŇĽŌěĬƢĔŅĶĮĶŃĴŅĦėƞŅŐĭĭĭŌĞĞŇŏĬĽėƢȮĔŅĶĮĶŃĵŋĔĨƢ

ėĺŅĴħńĬȮĔŅĶœľĸŐĭĭŐĔĬŏħňĵĺŐĭĭėĚĨńĺŐĸŃœĴƞėĚĨńĺȮĔŅĶœľĸŐĭĭıńĺŏĞĵĸƢĶŀĭĪƞŀĔĸĴȮ
ĔŅĶœľĸŏĬŊŗŀĚěŅĔėĺŅĴĨƞŅĚĕŀĚėĺŅĴħńĬĨŅĴĶŃĵŃĪŅĚŐĸŃĔŅĶŏĮĸňŗĵĬŐĮĸĚėĺŅĴŏĶƞĚĕŀĚŐįƞĬȮ
ĔĶŃĭĺĬĔŅĶľŅėŜŅĨŀĭȮĔŅĶœľĸŏŀėĴŅĬȮőĴŏĴĬĨńĴŏĬŊŗŀĚěŅĔŐĶĚĔĶŃĪŜŅŐĭĭěŋħȮĔŅĶĽĶƟŅĚĨńĺ
ŐĮĶœĶƟľĬƞĺĵȮŏĸĕŏĶĵƢőĬĸħƢȮėĺŅĴėĸƟŅĵĪŅĚœħĬŅĴŇĔĽƢŐĸŃĔŅĶĪħĽŀĭőĴŏħĸȮĔŅĶœľĸőħĵœĴƞ
ıŇěŅĶĦŅŐĶĚŏĜŊŗŀĵȮĔŅĶœĩĸĕŀĚĭĸƠŀėȮĔġĔŅĶœľĸėĸŅĬȮĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĨĩŋįƞŅĬĕŀĚœľĸĪňŗ
œĴƞĩŌĔĶĭĔĺĬȮĔġĕŀĚĽőĨƠėȮĔŅĶıńĥĬŅőĴŏħĸĕŀĚőŀĞňĬȮĭĪĭŅĪĕŀĚĔŅĶľĴŋĬĺĬȮĽĴĔŅĶĔŅĶ
ľĴŋĬĺĬȮĔŅĶĵŊħĕŀĚĔŅĶľĴŋĬĺĬȮĔŅĶœľĸĺĬȮėĺŅĴŏĕƟĴĕŀĚĔŅĶœľĸĺĬȮĪķļġňĔŅĶœľĸĺĬĕŀĚ
ŏėĸĺŇĬȮŏŀĸŇŏĴĬĨƢĕŀĚĪķļġňĕŀĭŏĕĨȮįĸėŜŅĨŀĭĕŀĚĭĸŅŏĞňĵĽȮŏĪėĬŇėėĺŅĴėĸƟŅĵȮĔŅĶœľĸ
ŐĭĭĽŐĨĔŏĬĝńŗĬȮĽĴĔŅĶĔŅĶœľĸĭĬŐĔĬŀŇĬŏĪĶĞŇėȮĨĶŃĔŌĸĔŅĶœľĸĕŀĸŏĕĨŐĭĭĲŀĸƢėŏĬŀĶƢȮ
ĽĴĔŅĶŀŇĬĪŇŏĔĶĪĕŀĭŏĕĨȮŏěĪŐĸŃŏĺėȮĻńĔĵƢėĺŅĴŏĶŖĺȮȮŏŀĸŇŏĴĬĨƢĕŀĚĪķļġňĻńĔĵƢȮėĺŅĴŏĝŊŗŀĴĨƞŀ
ŐĸŃėƞŅėĚĪňŗĺĬĔĸńĭĕŀĚĪķļġňĔŅĶœľĸŐĭĭŏŀŀĶƢőĶŏĨĝńŗĬȮĪķļġňıĸńĚĚŅĬĨŗŜŅĽŋħĕŀĚŏėĸĺŇĬȮĔŅĶ
œľĸŏĬŊŗŀĚěŅĔĔŅĶŏėĸŊŗŀĬĪňŗĕŀĚĺńĨĩŋȮĺŇīňĔŅĶľŅėŜŅĨŀĭěŅĔĪķļġňĨńĺŐĮĶŏĝŇĚĞƟŀĬȮĨńĺŀĵƞŅĚĔŅĶ
œľĸŐĭĭŏŀŀĶƢőĶŏĨĝńŗĬȮĔŅĶœľĸĺĬȮĔġĕŀĚĳŅıȮŐĭĭėŀĬĲŀĶƢĴŀĸ 

  Definition of incompressible flow, Derivation of Boussinesq approximation, 
Modified pressure, Steady and unsteady unidirectional flow, Poiseuille Flow in 
round tubes, Flow due to a suddenly applied pressure gradient and suddenly 
accelerated plate, Solution strategies, Ekman flow, Point source of momentum, 
Nondimensionalization, Reynolds number, Dynamic similarity and model 
testing, Flow with negligible inertial forces, The sliding block, Creeping flow 
rfcmpckq*ȮKmrgmlȮmdȮ_Ȯ`mbwȮrfpmsefȮslbgqrsp`cbȮdjsgb*ȮQrmicqŲȮj_u*ȮMqcclȮ
improvement, Role of vorticity, The vorticity equation, Vortex stretching, 
Agpasj_rgml*ȮTmprgagrwȮglrclqgdga_rgml*ȮIcjtglŲqȮairculation theorem, Element of 
boundary layer theory, Blasius solution, Similarity techniques, Stagnation point 
flow, Equations of motion in intrinsic coordinates, Falkner-Skan family of 
boundary layer flows, Boundary layer integral equation, Jets and wakes, 
Velocity Potential, Elements of potential theory, Connectedness and Cyclic 
amlqr_lrȮmdȮGppmr_rgml_jȮdjmuȮrfcmpw*ȮIcjtglŲqȮkglgkskȮclcpewȮrfcmpck*ȮȮDjmuȮ
due to a moving body, Solution methods from complex variable theory, 
Examples of simple irrotational flows, The circulation theorem, The method of 
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Images, Conformal mapping. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĺŇŏėĶŅŃľƢĮĶŅĔĢĔŅĶĦƢĔŅĶœľĸĪňŗĞńĭĞƟŀĬœħƟ 
2. ŀīŇĭŅĵŐĸŃĮĶŃĵŋĔĨƢŒĝƟŏĪėĬŇėĕńŘĬĽŌĚŒĬŏĶŊŗŀĚĔĸĻŅĽĨĶƢĕŀĚœľĸœħƟ 
3. ŀŀĔŐĭĭĶŃĭĭĪŅĚėĺŅĴĶƟŀĬĪňŗĴňĔŅĶœľĸĕŀĚĕŀĚœľĸĪňŗĞńĭĞƟŀĬœħƟ 
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  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ŏĮƦĬĚŅĬĪňŗĬńĔĻŉĔļŅĨƟŀĚħŜŅŏĬŇĬĔŅĶŀŀĔŐĭĭȮĺŇěńĵȮľĶŊŀȮıńĥĬŅŒĬľńĺĕƟŀĪňŗĬƞŅĽĬŒěȮħƟĺĵĨĬŏŀĚ

ĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶ 
  Students are required to undertake design and development or research 

projects under supervision of advisor and senior members of teaching staff. 
  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 

/. ĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏıŊŗŀŒĝƟŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
2.ȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟěŅĔĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňŒľĴƞŕȮŏıŊŗŀŒĝƟŒĬĔŅĶ
ŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
3.ȮĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
4.ȮŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅȮħƟĺĵėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĶƞĺĴĽĴńĵ 
5.ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŐĔƟĮƤĠľŅŒĬĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
6.ȮėƟĬėĺƟŅĕƟŀĴŌĸěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕœħƟ 
7. ŒĝƟŏĪėĬŇėȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮŏıŊŗŀĔŅĶėƟĬėĺƟŅȮľĶŊŀĪŜŅĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 
8.ȮĽŊŗŀĽŅĶħƟĺĵĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢȮĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭĭŋėėĸŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħň 
9. ĮĶŃıķĨŇĨĬħƟĺĵȮěĶĶĵŅĭĶĶĦȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃėĺŅĴŏĮƦĬĴŊŀŀŅĝňıŒĬĺŇĝŅĝňı 
10. ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŏĜıŅŃĪŅĚŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħėĺŅĴĶŌƟ
ĪňŗĴňœħƟ 
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ĳŅĵŒĨƟĔŅĶħŌŐĸĕŀĚŀŅěŅĶĵƢĪňŗĮĶŉĔļŅŐĸŃėĦŃĔĶĶĴĔŅĶ 

  Students are required to undertake design and development or research 
projects under supervision of advisor and senior members of teaching staff. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ȮıńĥĬŅıŊŘĬģŅĬĪŅĚėĺŅĴĶŌƟŐĸŃĪńĔļŃĕńŘĬıŊŘĬģŅĬŏıŊŗŀŏĨĶňĵĴėĺŅĴıĶƟŀĴĽŜŅľĶńĭĔŅĶħŜŅŏĬŇĬĔŅĶ
ĺŇěńĵŒĬĕńŘĬĽŌĚ  
0,ȮĽĶƟŅĚŀĚėƢėĺŅĴĶŌƟŒľĴƞŏıŊŗŀŒĝƟŒĬĔŅĶŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
1.ȮĮĶŃĵŋĔĨƢŒĝƟŀĚėƢėĺŅĴĶŌƟěŅĔĚŅĬĺŇěńĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢȮŐĸŃŏĪėőĬőĸĵňŒľĴƞŕȮŏıŊŗŀŒĝƟŒĬĔŅĶ
ŀŀĔŐĭĭȮĮĶńĭĮĶŋĚȮŐĸŃıńĥĬŅĶŃĭĭĨƞŅĚŕȮĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
2.ȮĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
3.ȮŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅȮħƟĺĵėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĶƞĺĴĽĴńĵ 
4.ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟŒĬĽŅĕŅĨƞŅĚŕȮŏıŊŗŀŐĔƟĮƤĠľŅŒĬĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
5.ȮėƟĬėĺƟŅĕƟŀĴŌĸěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕœħƟ 
6. ŒĝƟŏĪėĬŇėȮŐĸŃŏėĶŊŗŀĚĴŊŀĪŅĚĺŇĻĺĔĶĶĴĪňŗĪńĬĽĴńĵȮŏıŊŗŀĔŅĶėƟĬėĺƟŅȮľĶŊŀĪŜŅĔŅĶĺŇěńĵŐĸŃıńĥĬŅ 
7.ȮĽŊŗŀĽŅĶħƟĺĵĺŋĥŇĳŅĺŃĪŅĚŀŅĶĴĦƢȮĽŅĴŅĶĩĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭĭŋėėĸŀŊŗĬœħƟŏĮƦĬŀĵƞŅĚħň 
/.. ĮĶŃıķĨŇĨĬħƟĺĵȮěĶĶĵŅĭĶĶĦȮėĺŅĴĶńĭįŇħĝŀĭȮŐĸŃėĺŅĴŏĮƦĬĴŊŀŀŅĝňıŒĬĺŇĝŅĝňı 
1/. ĴňėĺŅĴĶŌƟıŊŘĬģŅĬĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŏĜıŅŃĪŅĚŀĵƞŅĚĸŉĔĞŉŘĚŐĸŃĽŅĴŅĶĩĩƞŅĵĪŀħėĺŅĴĶŌƟ
ĪňŗĴňœħƟ 

   
MEE 670 ĶŃŏĭňĵĭĺŇīňĺŇěńĵȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ1Ȯ&.ȮůȮ7ȮůȮ7'Ȯ 

Research Methodology 
  ĺŇĝŅĭńĚėńĭĔƞŀĬȮ: œĴƞĴň 
  ĔŅĶĺŅĚŐįĬĔŅĶĪŜŅĺŇěńĵŐĸŃĔŅĶĪĭĪĺĬĺĶĶĦĔĶĶĴĚŅĬĺŇěńĵȮĮĶŃŏĴŇĬėĺŅĴĬƞŅŏĝŊŗŀĩŊŀĕŀĚ

ĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚȮĔŅĶŏĕňĵĬŏĝŇĚŏĪėĬŇėŐĸŃĺŇĪĵŅĻŅĽĨĶƢȮĽŜŅľĶńĭĕƟŀŏĽĬŀőėĶĚĔŅĶĺŇěńĵȮ
ĶŅĵĚŅĬĺŇěńĵȮŐĸŃĺŇĪĵŅĬŇıĬīƢȮĔŅĶĬŜŅŏĽĬŀŐĸŃĭĶĶĵŅĵĪŅĚŏĪėĬŇėȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃ
ĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟŒľĴƞȮŏĕƟŅŒěŐĸŃĨĶŃľĬńĔĩŉĚěĶĶĵŅĭĶĶĦĔŅĶĪŜŅĺŇěńĵŐĸŃĕƟŀĴŌĸŏĔňŗĵĺĔńĭ
ĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅȮĶĺĴĩŉĚĔŅĶĶńĭĲƤĚŐĸŃĬŜŅŏĽĬŀėĺŅĴĶŌƟŒľĴƞŒĬĶŌĮŐĭĭĔŅĶĪŜŅĽńĴĴĬŅ 

  Research Planning and Literature reviews, evaluate the reliability of scientific 
data, technical and scientific writing for research proposal, report, and thesis or 
dissertation, technical presentation and communication, analysis and synthesis 
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of new knowledge, research ethic, patent, seminar and knowledge sharing. 
  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅȮ 

/,ȮĭŌĶĦŅĔŅĶėĺŅĴĶŌƟȮŒĬĽŅĕŅĨƞŅĚŕȮŏıŊŗŀĬŜŅėĺŅĴĶŌƟœĮĮĶŃĵŋĔĨƢŒĝƟŒĬĺŇĝŅĺŇĪĵŅĬŇıĬīƢŐĸŃĔŅĶ
ŏĕňĵĬĭĪėĺŅĴĪŅĚĺŇĝŅĔŅĶœħƟ 
0,ȮŀīŇĭŅĵěĶĶĵŅĭĶĶĦȮėĺŅĴĶńĭįŇħĝŀĭŐĸŃėĺŅĴŏĮƦĬĴŊŀŀŅĝňıŒĬĺŇĝŅĝňıŒĬĔŅĶĪŜŅĺŇěńĵœħƟ 
1,ȮėƟĬėĺƟŅĕƟŀĴŌĸěŅĔŐľĸƞĚĕƟŀĴŌĸĨƞŅĚŕȮœħƟȮ 
2,ȮĨńŘĚėŜŅĩŅĴȮĺŇŏėĶŅŃľƢĽŇŗĚĪňŗœħƟĶńĭĲƤĚŐĸŃĬŜŅŏĽĬŀėĺŅĴĶŌƟŒľĴƞĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
3,ȮĮĶńĭĨńĺŐĸŃĪŜŅĚŅĬĶƞĺĴĔńĭĭŋėėĸŀŊŗĬœħƟȮŐĸŃĬŜŅŏĽĬŀįĸĚŅĬĺŇĝŅĔŅĶŐĸŃĽŊŗŀĽŅĶœħƟ 
4,ȮĶŃĭŋĽŇĪīŇśŐĸŃĪĶńıĵƢĽŇĬĪŅĚĮƤĠĠŅĕŀĚĔŅĶĪŜŅĺŇěńĵœħƟ 

   
MEE 671 ľńĺĕƟŀıŇŏĻļȮ1                                                                         3 (3 - 0 - 9)      

Special Topics I                                                                        
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔŅĶĻŉĔļŅŒĬľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĳŅėĺŇĝŅłȮěŃĮĶŃĔŅĻŒľƟĪĶŅĭĩŉĚ

ĶŅĵĸŃŏŀňĵħĕŀĚľńĺĕƟŀĻŉĔļŅŏĴŊŗŀĴňĔŅĶŏĮƕħĽŀĬĶŅĵĺŇĝŅĬňŘ 
Study on a Special topics related to Mechanical Engineering. The Department 
will notify further information as it becomes available. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
2. ŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅŐĸŃĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĶƞĺĴĽĴńĵ 

   
MEE 672 ľńĺĕƟŀıŇŏĻļȮ2                                                                         3 (3 - 0 - 9)      

Special Topics II                                                                        
  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔŅĶĻŉĔļŅŒĬľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĳŅėĺŇĝŅłȮěŃĮĶŃĔŅĻŒľƟĪĶŅĭĩŉĚ

ĶŅĵĸŃŏŀňĵħĕŀĚľńĺĕƟŀĻŉĔļŅŏĴŊŗŀĴňĔŅĶŏĮƕħĽŀĬĶŅĵĺŇĝŅĬňŘ 
Study on a Special topics related to Mechanical Engineering. The Department 
will notify further information as it becomes available. 
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  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
2. ŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅŐĸŃĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĶƞĺĴĽĴńĵ 

MEE 673 ľńĺĕƟŀıŇŏĻļȮ3                                                                          3 (3 - 0 - 9)      
Special Topics III                                                                        

  ĺŇĝŅĭńĚėńĭĔƞŀĬ8 œĴƞĴň 
  ĔŅĶĻŉĔļŅŒĬľńĺĕƟŀŏĜıŅŃĪŅĚħƟŅĬĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĳŅėĺŇĝŅłȮěŃĮĶŃĔŅĻŒľƟĪĶŅĭĩŉĚ

ĶŅĵĸŃŏŀňĵħĕŀĚľńĺĕƟŀĻŉĔļŅŏĴŊŗŀĴňĔŅĶŏĮƕħĽŀĬĶŅĵĺŇĝŅĬňŘ 
Study on a Special topics related to Mechanical Engineering. The Department 
will notify further information as it becomes available. 

  įĸĸńıīƢĔŅĶŏĶňĵĬĶŌƟĕŀĚĶŅĵĺŇĝŅ 
1. ĺŇŏėĶŅŃľƢľĶŊŀĶŃĭŋĽŅŏľĨŋĕŀĚĮƤĠľŅĪňŗŏĔŇħĕŉŘĬȮŏıŊŗŀŒĝƟŒĬĔŅĶŐĔƟĮƤĠľŅĶŃĭĭĨƞŅĚŕȮĪŅĚ
ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
2. ŏĽĬŀŐĬĺĪŅĚĔŅĶŐĔƟĮƤĠľŅŐĸŃĽńĚŏėĶŅŃľƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĶƞĺĴĽĴńĵ 
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ĳŅėįĬĺĔȮĕ,  ĨŅĶŅĚŏĮĶňĵĭŏĪňĵĭĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃľĺƞŅĚľĸńĔĽŌĨĶŏħŇĴŐĸŃľĸńĔĽŌĨĶĮĶńĭĮĶŋĚ 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 
ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ 

ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0341 
ľĴŅĵŏľĨŋ 

1.ľĴĺħĺŇĝŅĭńĚėńĭ 3ȮľĬƞĺĵĔŇĨ 1.ľĴĺħĺŇĝŅĭńĚėńĭ 4ȮľĬƞĺĵĔŇĨ  
MTH 666 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶ 
&Advanced Mathematics for Engineers' 

1Ȯ&1-.-7' MTH 666 ėĦŇĨĻŅĽĨĶƢĕńŘĬĽŌĚĽŜŅľĶńĭĺŇĻĺĔĶ 
&Advanced Mathematics for Engineers' 

1Ȯ&1-.-7' ŏıŇŗĴěŜŅĬĺĬľĬƞĺĵĔŇĨ 
ŏħŇĴȮ1ȮľĬƞĺĵĔŇĨȮ 
ŒľĴƞȮ4ȮľĬƞĺĵĔŇĨ 

  MEE 450ȮĶŃŏĭňĵĭĺŇīňĺŇěńĵ &Research Methodology)  1Ȯ&.-7-7' ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 
2,ľĴĺħĺŇĝŅŏĸŊŀĔ 9/33ȮľĬƞĺĵĔŇĨ 2,ľĴĺħĺŇĝŅŏĸŊŀĔ 4//6ȮľĬƞĺĵĔŇĨ ĸħěŜŅĬĺĬľĬƞĺĵĔŇĨ 

ŐĭĭȮ0,/ȮŏħŇĴȮ7ȮľĬƞĺĵĔŇĨȮ
ŒľĴƞȮ4ȮľĬƞĺĵĔŇĨ 
ŐĭĭȮ0,0ȮŏħŇĴȮ11ȮľĬƞĺĵĔŇĨȮ
ŒľĴƞȮ/6ȮľĬƞĺĵĔŇĨ 

Ĕ,ȮĽŅĕŅĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸ Ĕ,ȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĔŅĶŀŀĔŐĭĭŏĝŇĚĔĸȮ&Mechanical Design Engineering)  
MEE 3/.ȮĔĸĻŅĽĨĶƢėĺŅĴĨƞŀŏĬŊŗŀĚŏĭŊŘŀĚĨƟĬ 
&Introduction to Continuum Mechanics' 

1Ȯ&1-.-7' MEE 3/.ȮĔĸĻŅĽĨĶƢėĺŅĴĨƞŀŏĬŊŗŀĚŏĭŊŘŀĚĨƟĬ 
&Introduction to Continuum Mechanics' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 511 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢ 
&Finite ElementȮMethod' 

1Ȯ&1-.-7' MEE 511 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢ  
&Finite ElementȮMethod' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 512 ĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋĮĶŃĔŀĭ 
&Mechanics of Composite Materials' 

1Ȯ&1-.-7' MEE 512 ĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋĮĶŃĔŀĭ 
&Mechanics of Composite Materials' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 513 őėĶĚĽĶƟŅĚŐĭĭŐĞĬĺŇĝ 
&Sandwich Structures' 

1Ȯ&1-.-7' MEE 513 őėĶĚĽĶƟŅĚŐĭĭŐĞĬĺŇĝ  
&Sandwich Structures' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 514 ĺńĽħŋĜĸŅħ &Smart  Materials' 1Ȯ&1-.-7' MEE 514 ĺńĽħŋĜĸŅħ &Smart  Materials' 1Ȯ&1-.-7' ėĚŏħŇĴ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0341 

ľĴŅĵŏľĨŋ 

MEE 515ȮĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸĨƟĬĔŜŅĸńĚ 
&Prime Mover Design' 

1Ȯ&1-.-7' MEE 515ȮĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸĨƟĬĔŜŅĸńĚ 
&Prime Mover Design' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 516 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
&Behavior of Materials and Applications' 

1Ȯ&1-.-7' MEE 516 ıķĨŇĔĶĶĴĕŀĚĺńĽħŋŐĸŃĔŅĶĮĶŃĵŋĔĨƢ 
&Behavior of Materials and Applications' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 517 œĨĶĭŀőĸĵň &Tribology' 1Ȯ&1-.-7' MEE 517 œĨĶĭŀőĸĵň &Tribology' 1Ȯ&1-.-7' ėĚŏħŇĴ 
MEE 3/6ȮĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚĕńŘĬĽŌĚ 
&Advanced Mechanics of Solids' 

1Ȯ&1-.-7' MEE 3/6ȮĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚĕńŘĬĽŌĚ 
&Advanced Mechanics of Solids' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 519 ĺńĽħŋĻŅĽĨĶƢĕŀĚŏľĸŖĔĔĸƟŅ 
&Material Science of Steel' 

1Ȯ&1-.-7' MEE 519 ĺńĽħŋĻŅĽĨĶƢĕŀĚŏľĸŖĔĔĸƟŅ 
&Material Science of Steel' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 4//ȮıĸŅĽĨŇĔĞŇĨňŘ &Plasticity' 1Ȯ&1-.-7' MEE 4//ȮıĸŅĽĨŇĔĞŇĨňŘ &Plasticity' 1Ȯ&1-.-7' ėĚŏħŇĴ 
MEE 610ȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔ 
&Fracture Mechanics' 

1Ȯ&1-.-7' MEE 610ȮĔĸĻŅĽĨĶƢĔŅĶŐĨĔľńĔ 
&Fracture Mechanics' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 613 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚ 
&Advanced Finite Element Method' 

1Ȯ&1-.-7' MEE 613 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚ 
&Advanced Finite Element Method' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

  MEE 614 ĔŅĶĺŇŏėĶŅŃľƢėĺŅĴŏĽňŗĵĚŐĸŃĔŅĶĨńħĽŇĬŒě 
(Risk and Decision Analysis ) 

1Ȯ&1-.-7' ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

  MEE 615 ĔŅĶěŜŅĸŀĚŐĭĭėĺŅĴŏĽňŗĵĚ ıĸĺńĨ ŐĸŃĔŅĶĨńħĽŇĬŒě 
(Modeling Risk Dynamics and Decisions) 

1Ȯ&1-.-7' ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

0,ȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŋĦľĳŅıŐĸŃıĸńĚĚŅĬ 0,ȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŋĦľĳŅıŐĸŃıĸńĚĚŅĬȮ&Thermal and Energy Engineering) 
MEE 30/ȮĔŅĶėŜŅĬĺĦĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
&Computational Heat Transfer' 

1Ȯ&1-.-7' MEE 30/ȮĔŅĶėŜŅĬĺĦĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ 
&Computational Heat Transfer' 

1Ȯ&1-.-7' ėĚŏħŇĴ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0341 

ľĴŅĵŏľĨŋ 

MEE 522 ĔŅĶĩƞŅĵŏĪĴĺĸȮ&Mass Transfer' 1Ȯ&1-.-7' MEE 522 ĔŅĶĩƞŅĵŏĪĴĺĸȮ &Mass Transfer' 1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 523 ĔŅĶŀŀĔŐĭĭĶŃĭĭŀŋĦľĳŅı 
&Thermal System Design' 

1Ȯ&1-.-7' MEE 523 ĔŅĶŀŀĔŐĭĭĶŃĭĭŀŋĦľĳŅı 
&Thermal System Design' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

  MEE 524ȮĲƕĽŇĔĽƢĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢ 
&Nuclear Reactor Physics) 

1Ȯ&1-.-7' ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

  MEE 525ȮĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢ 
&Thermal Analysis of Nuclear Reactors) 

1Ȯ&1-.-7' ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 

MEE 40/ȮĔŅĶĬŜŅėĺŅĴĶƟŀĬ 
&Conduction Heat Transfer' 

1Ȯ&1-.-7' MEE 40/ȮĔŅĶĬŜŅėĺŅĴĶƟŀĬ 
&Conduction Heat Transfer' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 400 ĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ 
&Radiation Heat Transfer' 

1Ȯ&1-.-7' MEE 400 ĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ 
&Radiation Heat Transfer' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 401ȮĔŅĶıŅėĺŅĴĶƟŀĬ 
&Convection Heat Transfer' 

1Ȯ&1-.-7' MEE 401ȮĔŅĶıŅėĺŅĴĶƟŀĬ 
&Convection Heat Transfer' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 624 ĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻĕńŘĬĽŌĚ 
&Advanced Refrigeration and Air Conditioning' 

1Ȯ&1-.-7' MEE 624 ĔŅĶĪŜŅėĺŅĴŏĵŖĬŐĸŃĔŅĶĮĶńĭŀŅĔŅĻĕńŘĬĽŌĚ 
&Advanced Refrigeration and Air Conditioning' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 403ȮĔŅĶŏįŅœľĴƟĕńŘĬĽŌĚ 
&Advanced Combustion' 

1Ȯ&1-.-7' MEE 403ȮĔŅĶŏįŅœľĴƟĕńŘĬĽŌĚ 
&Advanced Combustion' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

ė,ȮĽŅĕŅľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇ ė,ȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢŐĸŃĶŃĭĭŀńĨőĬĴńĨŇȮ&Robotics and Automation System Engineering) 
MEE 531 ĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢħƟŅĬĝňĺĳŅı 
&Bio-robotics Engineering' 

1Ȯ&1-.-7' MEE 531 ĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢħƟŅĬĝňĺĳŅı 
&Bio-robotics Engineering' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 310ȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏİƚŅħŌĔŅĶĽńŗĬĽŃŏĪŊŀĬĕŀĚ1Ȯ&1-.-7' MEE 310ȮĔŅĶĺŇŏėĶŅŃľƢŐĸŃŏİƚŅħŌĔŅĶĽńŗĬĽŃŏĪŊŀĬĕŀĚŏėĶŊŗŀĚěńĔĶĔĸ 1Ȯ&1-.-7' ėĚŏħŇĴ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0341 

ľĴŅĵŏľĨŋ 

ŏėĶŊŗŀĚěńĔĶĔĸ 
&Machinery Vibration Analysis and Monitoring' 

&Machinery Vibration Analysis and Monitoring' 

MEE 533 ĨńĺĕńĭŐĸŃŏĞĬŏĞŀĶƢĕŀĚľŋƞĬĵĬĨƢ 
&Robot Actuators and Sensors' 

1Ȯ&1-.-7' MEE 533 ĨńĺĕńĭŐĸŃŏĞĬŏĞŀĶƢĕŀĚľŋƞĬĵĬĨƢ 
&Robot Actuators and Sensors' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 312ȮŏĪėĬŇėĔŅĶĔŜŅľĬħĪŇĻĕŀĚĔŅĶŏėĸŊŗŀĬĪňŗĪňŗ
ŏľĴŅŃĽĴȮ&Trajectory Optimization Techniques' 

1Ȯ&1-.-7' MEE 312ȮŏĪėĬŇėĔŅĶĔŜŅľĬħĪŇĻĕŀĚĔŅĶŏėĸŊŗŀĬĪňŗĪňŗŏľĴŅŃĽĴȮ 
&Trajectory Optimization Techniques' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

  MEE 535ȮĝňĺĔĸĻŅĽĨĶƢ (Biomechanics) 1Ȯ&1-.-7' ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 
MEE 631ȮĔŅĶėĺĭėŋĴŀńĨőĬĴńĨŇĕńŘĬĽŌĚ 
&Advanced Automatic Control' 

1Ȯ&1-.-7' MEE 631ȮĔŅĶėĺĭėŋĴŀńĨőĬĴńĨŇĕńŘĬĽŌĚ 
&Advanced Automatic Control' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 632 ıĸĻŅĽĨĶƢĕńŘĬĽŌĚ &Advanced Dynamics' 1Ȯ&1-.-7' MEE 632 ıĸĻŅĽĨĶƢĕńŘĬĽŌĚ &Advanced Dynamics' 1Ȯ&1-.-7' ėĚŏħŇĴ 
MEE 633 ĪķļġňĔŅĶėĺĭėŋĴŐįĬŒľĴƞ 
&Applied Nonlinear Control' 

1Ȯ&1-.-7' MEE 633 ĔŅĶėĺĭėŋĴŐĭĭœĴƞŏĝŇĚŏĽƟĬĮĶŃĵŋĔĨƢ 
&Applied Nonlinear Control' 

1Ȯ&1-.-7' ĮĶńĭĝŊŗŀĺŇĝŅĳŅļŅœĪĵȮŏĮƦĬȮ
ĔŅĶėĺĭėŋĴŐĭĭœĴƞŏĝŇĚ
ŏĽƟĬĮĶŃĵŋĔĨƢ 

Ě,ȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢ Ě,ȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢȮ&Automotive Engineering)  
MEE 541 ȮĵŅĬĵĬĨƢœŁĭĶŇħŐĸŃœĲĲƚŅ 
&Hybrid and Electric Vehicle' 

1Ȯ&1-.-7' MEE 541 ȮĵŅĬĵĬĨƢœŁĭĶŇħŐĸŃœĲĲƚŅ 
&Hybrid and Electric Vehicle' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

  MEE 542ȮĶŃĭĭĕńĭŏėĸŊŗŀĬĵŅĬĵĬĨƢ &Vehicle Propulsion' 1Ȯ&1-.-7' ĶŅĵĺŇĝŅŏĮƕħŒľĴƞ 
ě,ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĕŀĚœľĸŐĸŃŀŅĔŅĻĵŅĬ  ě, ĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴĕŀĚœľĸŐĸŃŀŅĔŅĻĵŅĬȮ&Fluid and Aeronautics Engineering)  

MEE 551 ĪķļġňĔŅĶœľĸŐĭĭĴňėĺŅĴľĬŊħ 
&Viscous Flow Theory' 

1Ȯ&1-.-7' MEE 551 ĪķļġňĔŅĶœľĸŐĭĭĴňėĺŅĴľĬŊħ 
&Viscous Flow Theory' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 550ȮıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦ 1Ȯ&1-.-7' MEE 550ȮıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦ 1Ȯ&1-.-7' ėĚŏħŇĴ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0341 

ľĴŅĵŏľĨŋ 

&Computational Fluid Dynamics' &Computational Fluid Dynamics' 
MEEȮ331ȮȮıĸĻŅĽĨĶƢŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇĬ 
&Flight Dynamics and Control' 

1Ȯ&1-.-7' MEEȮ331ȮȮıĸĻŅĽĨĶƢŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇĬ 
&Flight Dynamics and Control' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 554 ĔĸĻŅĽĨĶƢĔŅĶĭŇĬȮȮ&Mechanics of Flight' 1Ȯ&1-.-7' MEE 554 ĔĸĻŅĽĨĶƢĔŅĶĭŇĬȮȮ&Mechanics of Flight' 1Ȯ&1-.-7' ėĚŏħŇĴ 
MEE 555 ĔŅĶŀŀĔŐĭĭŀŅĔŅĻĵŅĬ &Aircraft Design' 1Ȯ&1-.-7' MEE 555 ĔŅĶŀŀĔŐĭĭŀŅĔŅĻĵŅĬ &Aircraft Design' 1Ȯ&1-.-7' ėĚŏħŇĴ 
MEE 556 ŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘ &Aeroelasticity' 1Ȯ&1-.-7' MEE 556 ŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘ &Aeroelasticity' 1Ȯ&1-.-7' ėĚŏħŇĴ 
MEE 557 ıĸĻŅĽĨĶƢĕŀĚœľĸĶŃħńĭĔĸŅĚ 
&Intermidiate Fluid Dynamics) 

1Ȯ&1-.-7' MEE 557 ıĸĻŅĽĨĶƢĕŀĚœľĸĶŃħńĭĔĸŅĚ 
&Intermidiate Fluid Dynamics) 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 651 ĔŅĶœľĸĽŀĚĽĩŅĬŃĕŀĚĔƠŅĞ-ĕŀĚŏľĸĺ 
&Gas-Liquid Two-phase Flow' 

1Ȯ&1-.-7' MEE 651 ĔŅĶœľĸĽŀĚĽĩŅĬŃĕŀĚĔƠŅĞ-ĕŀĚŏľĸĺ 
&Gas-Liquid Two-phase Flow' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 652 ıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦĕńŘĬĽŌĚ 
&Advanced Computational Fluid Dynamics' 

1Ȯ&1-.-7' MEE 652 ıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦĕńŘĬĽŌĚ 
&Advanced Computational Fluid Dynamics' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 653 ŏĪŀĶƢĭŇĺŏĸĬĞƢ &Turbulence' 1Ȯ&1-.-7' MEE 653 ŏĪŀĶƢĭŇĺŏĸĬĞƢ &Turbulence' 1Ȯ&1-.-7' ėĚŏħŇĴ 
MEE 432ȮıĸĻŅĽĨĶƢĕŀĚœľĸĕńŘĬĽŌĚ 
&Advanced Fluid Mechanics' 

1Ȯ&1-.-7' MEE 432ȮıĸĻŅĽĨĶƢĕŀĚœľĸĕńŘĬĽŌĚ 
&Advanced Fluid Mechanics' 

1Ȯ&1-.-7' ėĚŏħŇĴ 

Ĝ,ȮľńĺĕƟŀıŇŏĻļȮȮȮȮ  Ĝ,ȮľńĺĕƟŀıŇŏĻļȮ&Special Topics)ȮȮ   
MEE 672 ľńĺĕƟŀıŇŏĻļȮ/ &Special Topics I' 1Ȯ&1-.-7'   ŏĮĸňŗĵĬĝŊŗŀĺŇĝŅŏĮƦĬȮMEE672

ĶŃŏĭňĵĭĺŇīňĺŇěńĵ 
MEE 673 ľńĺĕƟŀıŇŏĻļȮ0 &Special Topics II' 1Ȯ&1-.-7' MEE 671ȮľńĺĕƟŀıŇŏĻļȮ/ &Special Topics I' 1Ȯ&1-.-7' ėĚŏħŇĴ 
MEE 674ȮľńĺĕƟŀıŇŏĻļȮ1 &Special Topics III' 1Ȯ&1-.-7' MEE 672 ľńĺĕƟŀıŇŏĻļȮ0 &Special Topics II' 1Ȯ&1-.-7' ėĚŏħŇĴ 

MEE 675ȮľńĺĕƟŀıŇŏĻļȮ2 &Special Topics IV' 1Ȯ&1-.-7' MEE 673ȮľńĺĕƟŀıŇŏĻļȮ1 &Special Topics III' 1Ȯ&1-.-7' ėĚŏħŇĴ 
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ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0337 

ľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴĻŅĽĨĶħŋļġňĭńĦĤŇĨȮĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ 
ľĸńĔĽŌĨĶĮĶńĭĮĶŋĚȮı,Ļ,Ȯ0341 

ľĴŅĵŏľĨŋ 

1,ĺŇĪĵŅĬŇıĬīƢ 36/48 ľĬƞĺĵĔŇĨ 1,ĺŇĪĵŅĬŇıĬīƢ 36/48 ľĬƞĺĵĔŇĨ  
MEE 662 ĺŇĪĵŅĬŇıĬīƢ &Dissertation' 36 ľĬƞĺĵĔŇĨ MEE 662 ĺŇĪĵŅĬŇıĬīƢ &Dissertation' 36 ľĬƞĺĵĔŇĨ ėĚŏħŇĴ 

MEE 663 ĺŇĪĵŅĬŇıĬīƢ &Dissertation' 48 ľĬƞĺĵĔŇĨ MEE 663 ĺŇĪĵŅĬŇıĬīƢ &Dissertation' 48 ľĬƞĺĵĔŇĨ ėĚŏħŇĴ 
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ĳŅėįĬĺĔȮė,ȮĮĶŃĺńĨŇŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶ 
Ļ,ȮħĶ,ĽĴĝŅĵȮȮĺĚĻƢĺŇŏĻļ 

Prof,ȮDr,ȮSomchai Wongwises 
 

1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅȮȮ 
ĮƖȮė,Ļ,Ȯ1994  Dr,-Ing, &Mechanical Engineering', University of Hannover, Germany   
ĮƖȮı,Ļ,Ȯ2532  ĺĻ,ħ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮȮ 
ĮƖȮė,Ļ,Ȯ1984  M,Eng,Ȯ&Energy Technology', Asian Institute of Technology, Thailand 
ĮƖȮı,Ļ,Ȯ2525Ȯ ĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,  

ĮĶŃŏĪĻœĪĵȮ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ESE 361 ĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ/     1 ľĬƞĺĵĔŇĨ 

Ȯ (Energy Engineering Laboratory I)     
MEE 222 ĔĸĻŅĽĨĶƢĕŀĚœľĸ      3Ȯ ľĬƞĺĵĔŇĨ 

Ȯ (Fluid Mechanics)       
MEE 322 ĔŅĶĪŜŅėĺŅĴŏĵŖĬ      3 ľĬƞĺĵĔŇĨ 

Ȯ (Refrigeration)        
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 526ȮĔŅĶŀŀĔŐĭĭĶŃĭĭŀŋĦľĳŅı     3 ľĬƞĺĵĔŇĨ 

ȮȮ(Thermal System Design)      
MEEȮ652ȮĔŅĶœľĸĽŀĚĽĩŅĬŃĕŀĚĔƠŅĞ-ĕŀĚŏľĸĺ    3 ľĬƞĺĵĔŇĨ 

ȮȮ(Gas-Liquid Two-phase Flow)  
MEEȮ661ȮĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 

ȮȮ(Thesis) 
MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 

ȮȮ(Dissertation)  
 

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 521ȮĔŅĶŀŀĔŐĭĭĶŃĭĭŀŋĦľĳŅı     3 ľĬƞĺĵĔŇĨ 
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ȮȮ(Thermal System Design)      
MEEȮ65/ȮĔŅĶœľĸĽŀĚĽĩŅĬŃĕŀĚĔƠŅĞ-ĕŀĚŏľĸĺ    3 ľĬƞĺĵĔŇĨ 

ȮȮ(Gas-Liquid Two-phase Flow)  
MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 

ȮȮ(Dissertation)  
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ 
3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 

1. Manova, S., Asirvatham, L.G., Nimmagadda, R., Bose, J.R. and Wongwises, S., 2020, 
ŴAmmjgleȮ mdȮ fgefȮ fc_rȮ djsvȮ cjcarpmlgaȮ bctgacqȮ sqgleȮ sjrp_-thin multiport 
minichannel thermosiphonŵ*ȮApplied Thermal Engineering, Vol. 169, March 
2020, Article number 114669. 

2. ?jgp_fkg*ȮQ,K,*ȮP_fk_lgȮB_``_ef*ȮQ,*Ȯ?fk_bg*ȮN,Ȯ_lbȮUmleugqcq*ȮQ,*Ȯ0.0.*ȮŴKsjrg-
objective design optimization of a multi-generation energy system based on 
geothermal and solar enepewŵ*ȮEnergy Conversion and Management, Vol. 205, 
February 2020, Article number 112426. 

3. ?pmmlp_r*Ȯ I,Ȯ _lbȮ Umleugqcq*Ȯ Q,*Ȯ 0./7*Ȯ ŴCvncpgkclr_jȮ gltcqrge_rgmlȮ mdȮ
condensation heat transfer and pressure drop of R-134a flowing inside dimpled 
tubes with different bgknjcbȮbcnrfqŵ*ȮInternational Journal of Heat and Mass 
Transfer, Vol. 128, pp. 783-793. 

4. Chingulpitak, S.,  Mahian, O., Dalkilic,  A.S, Asirvatham, L.G. and Wongwises, S., 
0./7*ȮŴQgxgleȮaf_prqȮmdȮfcjga_jȮa_ngjj_pwȮrs`cqȮsqcbȮglȮpcdpgecp_rgmlȮ_lbȮ_gpȮ
conditgmlgleŵ*ȮScience and Technology for the Built Environment, Vol. 25, No. 
1, pp. 1-10. 

5. I_sqfgi*ȮN,*ȮKmlb_j*ȮN,I,*ȮIslbs*ȮN,I,Ȯ_lbȮȮUmleugqcq*ȮQ,*Ȯ0./7*ȮŴPmr_rgleȮ
electroosmotic flow through a polyelectrolyte-grafted microchannel: An 
_l_jwrga_jȮqmjsrgmlŵ*ȮPhysics of Fluids, Vol. 31, No. 2, Article number 022009. 
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ĶĻ,ȮħĶ,ĺńĬĝńĵȮŀńĻĺĳŌļŇĨĔŋĸ 
Assoc,ȮProf,ȮDr,ȮWanchai Asvapoositkul 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ȮĮƖȮė,Ļ,Ȯ1995 Ph,D,Ȯ&Mechanical Engineering', University of London, U.K.  
ȮĮƖȮė,Ļ,Ȯ1988 M,Eng,Ȯ&Mechanical Engineering', Asian Institute of Technology, Thailand  
ȮĮƖȮı,Ļ,Ȯ2527 ĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,  

ĮĶŃŏĪĻœĪĵ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 224 ĺŇĻĺĔĶĶĴŀŋĦľĳŅı      3Ȯ ľĬƞĺĵĔŇĨ 

  &Thermal Engineering'       
MEE 322 ĔŅĶĪŜŅėĺŅĴŏĵŖĬȮ      3Ȯ ľĬƞĺĵĔŇĨ 

  &Refrigeration' 
MEE 323 ŏėĶŊŗŀĚěńĔĶĔĸŏĪŀĶƢőĭ Ȯ     3Ȯ ľĬƞĺĵĔŇĨ 

  &Turbomachinery'        
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 552 ıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦ     3Ȯ ľĬƞĺĵĔŇĨ 

 &Computational Fluid Dynamics'   
MEE 661 ĺŇĪĵŅĬŇıĬīƢ       12Ȯ ľĬƞĺĵĔŇĨ 

  &Thesis'        
MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 

ȮȮ  ȮȮ(Dissertation)  
2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 552 ıĸĻŅĽĨĶƢĕŀĚœľĸŏĝŇĚėŜŅĬĺĦ     3Ȯ ľĬƞĺĵĔŇĨ 

  &Computational Fluid Dynamics'  
    

MEEȮ440 ĺŇĪĵŅĬŇıĬīƢ       14 ľĬƞĺĵĔŇĨ 
   Ȯ&Dissertation)  
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3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ 
3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 

1. Asvapoositkul, W., Juruta, J., Tabtimhin, N. and Limpongsa, Y., 2019, 
ŴDetermination of Hydraulic Ram Pump Performance: Experimental Resultsŵ*Ȯ
Advances in Civil Engineering, Vol. 2019, Article number 9702183. 

2. Sanghirun, W. and ?qt_nmmqgrisj*ȮU,*Ȯ0./5*ȮŴMlȮrfcȮdjmuȮtgqs_jgx_rgmlȮdmpȮ
assessment in the analysis and design of a conical hollow shapcbȮgkncjjcpŵ*ȮThe 
14th Asian Symposium on Visualization, 22-26 May, Beijing, China. ASV14-VI-05 

3. Asvapoositkul, W,Ȯand Kuansathan, M,,Ȯ0./4*ȮŴThe EffectivenessůNTU Approach 
for Evaluation of an Air-Cooled Heat Exchangerŵ*ȮHeat Transfer Engineering, Vol,Ȯ
37, No,Ȯ2, pp,Ȯ140-149, 
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ĶĻ,ȮħĶ,ĺŇĻĬŋĶńĔļƢȮŏĺĝĽĩĸ 
Asst,ȮProf,ȮDr,ȮWishsanuruk Wechsatol 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ȮĮƖȮė,Ļ,Ȯ2005 Ph,D,Ȯ&Mechanical Engineering', Duke University, U,S,A, 
ȮĮƖȮė,Ļ,Ȯ2001 M,Sc,Ȯ&Mechanical Engineering', Duke University, U,S,A, 
ĮƖȮı,Ļ,Ȯ2540  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEEȮ221ȮŀŋĦľıĸĻŅĽĨĶƢ      3  ľĬƞĺĵĔŇĨ 

  (Thermodynamics)   
MEEȮ222 ĔĸĻŅĽĨĶƢĕŀĚœľĸ      3  ľĬƞĺĵĔŇĨ 

    (Fluid Mechanics)   
MEE 361 ĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ1    1Ȯ ľĬƞĺĵĔŇĨ 

  &Mechanical Engineering Laboratory I'      
MEE 363ȮĔŅĶĮĢŇĭńĨŇĺŇĝŅĝňı      3Ȯ ľĬƞĺĵĔŇĨ 

   ȮȮ&Professional Practice'        
MEE 462 őėĶĚĚŅĬĪŅĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮII    3Ȯ ľĬƞĺĵĔŇĨ 

  (Mechanical Engineering Project II)      
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 551 ĪķļġňĔŅĶœľĸŐĭĭĴňėĺŅĴľĬŊħ     3Ȯ ľĬƞĺĵĔŇĨ 

  &Viscous Flow Theory'        Ȯ 
MEE 661 ĺŇĪĵŅĬŇıĬīƢ       12Ȯ ľĬƞĺĵĔŇĨ 

  &Thesis'        
MEEȮ440 ĺŇĪĵŅĬŇıĬīƢ       14 ľĬƞĺĵĔŇĨ 

   Ȯ&Dissertation)  
      

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
ȮMEEȮ335 ıĸĻŅĽĨĶƢĕŀĚœľĸĶŃħńĭĔĸŅĚ     1 ľĬƞĺĵĔŇĨ 

   &Intermediate Fluid Dynamics)   
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MEE 33/ ĪķļġňĔŅĶœľĸŐĭĭĴňėĺŅĴľĬŊħ     1Ȯ ľĬƞĺĵĔŇĨ 
    &Viscous Flow Theory)  

MEEȮ440 ĺŇĪĵŅĬŇıĬīƢ       14 ľĬƞĺĵĔŇĨ 
ȮȮ&Dissertation)  
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟĶńĭįŇħĝŀĭľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ 
3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 

1. Saengsaen, S.,  Thongkroy, C.,  Wechsatol, W. and Chantharasenawong, C., 2019, 
ŴBcqgelȮ_lȮcddgagclawȮ_qqcqqkclrȮmdȮqmj_pȮrfcpk_jȮupdraft tower with molten salt 
_qȮfc_rȮqrmp_ecŵ*Ȯ1st IEEE Student Conference on Electric Machines and 
Systems, SCEMS 2018, 14-16 December, HuZhou, China, Code 144571. 

2. Sbmkqmk`mmlnfmj*ȮA,*Ȯ@mmlt_igrqmk`sr*ȮQ,Ȯ_lbȮUcafq_rmj*ȮU,*Ȯ0./5*ȮŴADBȮ
model of a packed-bed reactor with sulfide oxidizing `_arcpg_ŵ*ȮThe 8th TSME 
International Conference on Mechanical Engineering, 12-15 December, 
Bangkok, Thailand. CST0007*Ȯpp.112-120. 

3. Phuangwongtrakul, S,, Wechsatol, W,, Sethaput, T,, Suktang, K,Ȯand Wongwises, S,, 
0./4*ȮŴExperimental study on sparking ignition engine performance for optimal 
mixing ratio of ethanol-gasoline blended fuelsŵ*ȮApplied Thermal Engineering, 
Vol,Ȯ100, No,Ȯ5, pp,Ȯ869-879,Ȯ 

4. ĔĶňĤŅȮĽŋĕĪńŗĚ, ıńĬīĔŅĬĨƢȮŏěňĵĶĪĺňĽŇĬ, ĝńĝĺŅĸȮıĚĻƢĽĴĭŌĶĦƢ, ĬŅĺňȮĬńĬĨŃĳŅı, ĪĺňĻńĔħŇśȮĴľŅĺĶĶĦ, 
ŀńěĜĶŅȮěńĬĪĶƢįĚ, ĽŋĶŏĝļģƢȮĝŋĨŇĴŅ, ĽŋĶĝńĵ ĭĺĶŏĻĶļģĬńĬĪƢ, ĵĻıĚļƢȮĸŀŀĬĺĸȮŐĸŃȮĺŇĻĬŋĶńĔļƢȮŏĺĝ
Ľĩĸ*Ȯ034.*ȮŴĻńĔĵĳŅıŏĝŇĚıŊŘĬĪňŗĽŜŅľĶńĭĔŅĶŒĝƟĝňĺĴĺĸŏĮƦĬŏĝŊŘŀŏıĸŇĚŒĬĔŅĶįĸŇĨĔĶŃŐĽœĲĲƚŅŐĸŃ
ĔŅĶŀĭŐľƟĚįĸįĸŇĨĪŅĚŏĔļĨĶŒĬĳŅėŏľĬŊŀȮ&Potential Areas for Utilization of Biomass 
Fuels in Electricity Generation and Dehydration of Agricultural Products in the 
Northern Region of Thailand)ŵ*ȮĺŅĶĽŅĶĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮĴľŅĺŇĪĵŅĸńĵŏĝňĵĚŒľĴƞ, ĮƖĪňŗȮ25*Ȯ
ŏĸƞĴĪňŗȮ2, ŏħŊŀĬıķļĳŅėĴȮůȮĽŇĚľŅėĴȮ254/, 
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ŀ,ȮħĶ,ĔŜŅīĶȮȮŏĽıĵƢīĶĶĴ 
Dr. Kamthon Septham 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2018 Ph.D. and D.I.C. (Aeronautics (Flow Control)), Imperial College London, 

U.K. 
ĮƖȮė,Ļ,Ȯ2011 M.Sc. and D.I.C. &Advanced Computational Methods for Aeronautics, 

Flow Management and Fluid-Structure Interaction'*ȮImperial College 
London, U.K. 

ĮƖȮı,Ļ,Ȯ2544 ĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵ 
 
2. ĳŅĶŃĚŅĬĽŀĬ 

2.1. ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 214 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ      3Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Mechanics)         
MEEȮ222 ĔĸĻŅĽĨĶƢĕŀĚœľĸ      3  ľĬƞĺĵĔŇĨ 

    (Fluid Mechanics)   
 

2.2. ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 660ȮĺŇĪĵŅĬŇıĬīƢ       14Ȯ ľĬƞĺĵĔŇĨ 

  &Dissertation)  
 
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĮƦĬįŌƟŏĝňŗĵĺĝŅĠĪŅĚĺŇĻĺĔĶĶĴĵŅĬĵĬĨƢȮĞŉŗĚŏĮƦĬ
ĶŅĵĺŇĝŅĕŀĚľĸńĔĽŌĨĶ  

3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Afslf_af_rp_af_g*ȮN,*ȮH_lfmk*ȮU,*ȮP_iigrqgpg*ȮL,Ȯ_lbȮQcnrf_k*ȮI,*Ȯ0./7*ȮŴRfcȮ

effect of heat transfer coefficient and cooling schedule on porosity sizes of low-
pressure die casting aluminium alloy wheelsŵ*ȮThe 10thȮTSME International 
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Conference on Mechanical Engineering: ICOME2019, 10ů13 December, Pattaya, 
Thailand, ICOME-2019-0050. 

2. ěŅĶŋĺńĨĶȮŏěĶŇĠĽŋĕ, ĺńĬĝńĵȮŀńĻĺĳŌļŇĨĔŋĸ, ĔŜŅīĶȮŏĽıĵƢīĶĶĴ, ĔŇĨĨŇĳŅĽȮĺĻŇĬŅĶĴĦƢ, ĺŇĪĺńĥĬƢȮŐĽĚ
ľŇĶńĠȮŐĸŃȮȮȮȮȮȮȮȮĺŇĻŅĸȮĸŇĸŅĺŇĺńĥĬƢ, ŴőėĶĚĔŅĶıńĥĬŅĝŋħĪħĽŀĭĽĴĶĶĩĬŃŐĸŃĔŅĶĮĶńĭĮĶŋĚ
ĮĶŃĽŇĪīŇĳŅıĝŋħŒĭěńĔĶĽŜŅľĶńĭŏėĶŊŗŀĚĽŌĭĬŘŜŅıĠŅĬŅėȮ&Development of performance 
test rig and efficiency improvement of impeller in Thai irrigation pump)ŵ* 
ĶľńĽőėĶĚĔŅĶȮP1851268, ĶŃĵŃŏĺĸŅħŜŅŏĬŇĬőėĶĚĔŅĶȮȮȮȮȮȮȮȮȮȮı,Ļ,Ȯ2561ů2562. 

 
ľĴŅĵŏľĨŋȮœħƟĶńĭėŋĦĺŋĥŇŐĸŃĭĶĶěŋŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅȮŏĴŊŗŀĺńĬĪňŗȮ/ȮĔŋĴĳŅıńĬīƢȮ034/ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



128 
 

 

įĻ,ȮħĶ,ĔŇĨĨŇśĝĬĬȮŏĶŊŀĚěŇĶĔŇĨĨŇś 
Dr, Kitchanon Ruangjirakit 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2014 Ph,D,Ȯ&Aeronautical Engineering', Imperial College London,ȮU.K.   
ĮƖȮė,Ļ,Ȯ2008 M,Eng,Ȯ&Aeronautical Engineering', Imperial College London, U.K. 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ESE 361 ĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ/     1 ľĬƞĺĵĔŇĨ 

 Ȯ(Energy Engineering Laboratory I)     
MEEȮ115 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ      2Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Drawing)         
MEE 214 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ      3Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Mechanics)         
MEE 241 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢ      3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Automotive Technology)     
MEE 311 ĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸ     3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Machine DesignȮ        
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Thesis' 
MEE 660ȮĺŇĪĵŅĬŇıĬīƢ       14Ȯ ľĬƞĺĵĔŇĨ 

Ȯ ȮȮ ȮȮȮ&Dissertation)  
         

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 660ȮĺŇĪĵŅĬŇıĬīƢ       14Ȯ ľĬƞĺĵĔŇĨ 

Ȯ ȮȮ ȮȮȮ&Dissertation)   
3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 

3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬĪńŘĚħƟŅĬĺŇěńĵŐĸŃ
ĭĶŇĔŅĶĺŇĝŅĔŅĶȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮŐĸŃĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŅĔŅĻĵŅĬ 
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3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Thanakorndisth, N., Aimmanee, S., Ruangjirakit, K., Daud, W. and Inaba, K., 2019, 
ŴBcqgelȮmdȮamknmqgrcȮrp_lqkgqqgmlȮqf_drȮ_lbȮamknmqgrc-metal interference fit 
jointŵ*ȮProceedings of the American Society for Composites - 34th Technical 
Conference, ASC 2019, 23-25 September, Atlanta, U.S.A., Code 156874. 

2. ?gkk_lcc*ȮQ,*ȮFmlengkmjk_q*ȮN,Ȯ_lbȮPs_lehgp_igr*ȮI,*Ȯ0./6*ȮŴQgknjgdgcbȮ_l_jwrga_jȮ
model for adhesive-bonded tubular joints with isotropic and composite 
adherends subjearcbȮrmȮrclqgmlŵ*ȮInternational Journal of Adhesion and 
Adhesives, Vol. 86, pp. 59-72. 

3. Ruangjirakit, K., Laoonual, Y., Charadsuksawat, A., Kiattikomol, V. and Sridan, S., 
0./6*ȮŴ?ȮQrsbwȮmdȮEpgb-to-Wheel Energy Consumption of Electric Vehicle on Real 
Road TcqrqȮglȮ@_leimiŵ*ȮITEC Asia-Pacific 2018 - 2018 IEEE Transportation 
Electrification Conference and Expo, Asia-Pacific: E-Mobility: A Journey from 
Now and Beyond, 6-9 June, BITEC Bangkok, Thailand, Article number 8432596. 

4. Aimmanee, S,, Hongpimolmas, P,Ȯand Ruangjirakit, K,*Ȯ0./5*ȮŴSimplified analytical 
model for adhesive-bonded tubular joints with isotropic and composite 
_bfcpclbqȮqs`hcarcbȮrmȮrclqgmlŵ*ȮInternational Journal of Adhesion and 
AdhesivesȮ86, pp,Ȯ59-72, 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



130 
 

 

ŀ,ȮħĶ,ěńĔĶĳıȮĺĚĻƢĺŇĺńĥĬƢ 
ȮȮDr,ȮJakrapop Wongwiwat 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ20/7 Ph.D. (Mechanical Engineering), University of Southern California, U.S.A.  
ĮƖȮė,Ļ,Ȯ0./3 M.S. (Mechanical Engineering), University of Southern California, U.S.A.  
ĮƖȮı,Ļ,Ȯ0333 ĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ

īĬĭŋĶň,  
ĮĶŃŏĪĻœĪĵȮ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE /11 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ      3Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Drawing)      
MEE 316ȮĔŅĶŒĝƟőĮĶŐĔĶĴĝƞĺĵŀŀĔŐĭĭĽŜŅľĶńĭĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ  3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Computer Aided Mechanical Engineering Design) 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 542ȮĶŃĭĭĕńĭŏėĸŊŗŀĬĵŅĬĵĬĨƢ     3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Vehicle Propulsion) 
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12Ȯ ľĬƞĺĵĔŇĨ 

&Thesis'   
      

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 542ȮĶŃĭĭĕńĭŏėĸŊŗŀĬĵŅĬĵĬĨƢ     3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Vehicle Propulsion) 
MEE 660ȮĺŇĪĵŅĬŇıĬīƢ       14Ȯ ľĬƞĺĵĔŇĨ 

Ȯ ȮȮ ȮȮȮ&Dissertation) 
 
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮȮ 
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3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Supanivatin, P. and Wongwiwat, J., 2020, ŴSimplified Catalytic Combustion 

Mechanics for Butane-Air Mixture on Platinum Surfaceŵ, Proceedings of 14th 
South East Asian Technical University Consortium Symposium: SEATUC 2020, 
27-28 February, Bangkok, pp. 57-62. 

2. Wongwiwat, J., Bhuripanyo, P., Welles, T. and Ronney, P.D., 2019, ŴThermally self-
sustaining tubular SOFC power generator with no moving partsŵ, Journal of 
Physics Conference Series, Vol. 1407, pp. 012007, DOI: 10.1088/1742-
6596/1407/1/012007, 
 

ľĴŅĵŏľĨŋȮœħƟĶńĭėŋĦĺŋĥŇŐĸŃĭĶĶěŋŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅȮŏĴŊŗŀĺńĬĪňŗȮ13 ĽŇĚľŅėĴȮ2562 
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ĶĻ,ȮħĶ,ĝĺŇĬȮȮěńĬĪĶŏĽĬŅĺĚĻƢ 
Asst,ȮProf,ȮDr,ȮChawin Chantharasenawong 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2007 Ph,D,Ȯ&Aeronautical Engineering', Imperial College London, U.K.  
ĮƖȮė,Ļ,Ȯ2003 M,Eng, &Aeronautical Engineering', Imperial College London, U.K. 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ESE 361 ĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ/     1 ľĬƞĺĵĔŇĨ 

 Ȯ(Energy Engineering Laboratory I)   
MEE 211 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 1      3Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Mechanics I)         
MEE 212 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 2      3Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Mechanics II)         
MEE 214 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ      3Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Mechanics)         
MEE 421 ĪķļġňĔńĚľńĬŐĔƠĽ      3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Gas Turbine Theory)         
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 556ȮŐŀőĶŀňĸŅĽĨŇĔĞŇĨňŘȮȮȮȮ      3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Aeroelasticity)  
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12Ȯ ľĬƞĺĵĔŇĨ 

&Thesis'   
      

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 660ȮĺŇĪĵŅĬŇıĬīƢ       14Ȯ ľĬƞĺĵĔŇĨ 

Ȯ ȮȮ ȮȮȮ&Dissertation) 
3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 

3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬĪńŘĚħƟŅĬĺŇěńĵŐĸŃ
ĭĶŇĔŅĶĺŇĝŅĔŅĶȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸŐĸŃĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŀŅĔŅĻĵŅĬ 
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3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Saengsaen, S.,  Thongkroy, C.,  Wechsatol, W. and Chantharasenawong, C., 2019, 
ŴBcqgelȮ_lȮcddgagclawȮ_qqcqqkclrȮmdȮqmj_pȮrfcpk_jȮsnbp_drȮrmucpȮugrfȮkmjrclȮq_jrȮ
_qȮfc_rȮqrmp_ecŵ*Ȯ1st IEEE Student Conference on Electric Machines and 
Systems, SCEMS 2018, 14-16 December, HuZhou, China, Code 144571. 

2. Chantharasenawong, C,, Chanta, A,, Siripongarpone, P,Ȯand Kaoudom, S,, 2018, 
ŴGknpmtckclrȮmdȮDmpksj_ȮQrsbclrȮP_aca_pȮNcpdmpk_lacȮugrfȮPmr_pwȮT_pg_`jcȮ
Runner Length for the Intake Systemŵ*ȮSAE World Congress Experience8 WCX 
2018, 10-12 April, Cobo CenterDetroit, United States,ȮVol, 2018, Code 134884, 

3. Siriwattanapong, A,Ȯand Chantharasenawong, C,*Ȯ 0./6*Ȯ ŴElectric motorcycle 
charging station powered by solar energyŵ*ȮIOP Conference Series8ȮMaterials 
Science and Engineering 8thȮTSME-International Conference on Mechanical 
Engineering8 TSME-ICoME 2017, Thailand; 12-15 December,ȮArnoma Grand 
HotelBangkok, Thailand, Article number 012060, Vol,297, No,1, Code 135935, 

4. Wongpattananukul, T,Ȯand Chantharasenawong, C,,Ȯ0./5*ȮŴEffect of suspension 
kinematic on 14 DOF vehicle modelŵ*ȮIOP Conference Series8ȮMaterials Science 
and Engineering 4thȮInternational Conference on Mechanical Materials and 
Manufacturing8 ICMMM 2017,25-27 October,ȮAtlanta, United States, Article 
number 012018, Vol, 272, No,Ȯ/, Code 133100, 
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ŀ,ȮħĶ,ĠŅĦŇĬȮĽŋĕŒě 
Dr. Yanin Sukjai 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2018 Ph.D. (Nuclear Science and Engineering), Massachusetts Institute of 

Technology, U.S.A.  
ĮƖȮė,Ļ,Ȯ2014 M.S. (Nuclear Science and Engineering), Massachusetts Institute of 

Technology, U.S.A. 
ĮƖȮė,Ļ,Ȯ2004 M.S. (Mechanical Engineering), University of  Texas at Austin, U.S.A 
ĮƖȮı,Ļ,Ȯ2544 ĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ(ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅıĶŃĬėĶ

ŏľĬŊŀ,ȮĮĶŃŏĪĻœĪĵ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 221ȮŀŋĦľıĸĻŅĽĨĶƢ      3  ľĬƞĺĵĔŇĨ 

   ȮȮ(Thermodynamics)  
MEE 223ȮŀŋĦľıĸĻŅĽĨĶƢ      3  ľĬƞĺĵĔŇĨȮȮȮȮȮ

&Thermodynamics)  
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 673ȮľńĺĕƟŀıŇŏĻļȮ2: ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢȮ1 ľĬƞĺĵĔŇĨ 

ȮȮ(Special Topic II: Thermal Analysis of Nuclear Reactors) 
 

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 660ȮĺŇĪĵŅĬŇıĬīƢ       14Ȯ ľĬƞĺĵĔŇĨ 

Ȯ ȮȮ ȮȮȮ&Dissertation)  
MEE 673ȮľńĺĕƟŀıŇŏĻļȮ2: ĔŅĶĺŇŏėĶŅŃľƢŏĝŇĚėĺŅĴĶƟŀĬĕŀĚŏėĶŊŗŀĚĮĢŇĔĶĦƢĬŇĺŏėĸňĵĶƢȮ1 ľĬƞĺĵĔŇĨ 

  (Special Topic II: Thermal Analysis of Nuclear Reactors) 
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĮƦĬįŌƟŏĝňŗĵĺĝŅĠĪŅĚĺŇĻĺĔĶĶĴĬŇĺŏėĸňĵĶƢŐĸŃ
ŀŋĦľĳŅıȮĞŉŗĚŏĮƦĬĶŅĵĺŇĝŅĕŀĚľĸńĔĽŌĨĶĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ 
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3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Qsih_g*ȮW,Ȯ_lbȮQfgpt_l*ȮI,*Ȯ0./7*ȮŴClf_lagleȮDP?NAMLȮdscjȮncpdmpk_lacȮambcȮdmpȮ
nfwqga_jȮnfclmkcl_Ȯ_rȮfgefȮrckncp_rspcȮ_lbȮfgefȮ`splsnŵ*ȮJournal of Nuclear 
Materials, Vol. 517, pp. 113-127, 

2. Nutthawaree, P., Issarakul, S., Anathamsombat, Y., Sukthang, S., Sermsuk, M. and 
Qsih_g*ȮW,*Ȯ0./7*ȮŴQmj_pȮN_lcjȮAmmjgleȮNj_rcqȮdmpȮFgefcpȮAmltcpqgmlȮCddgagclaw8Ȯ
Design of Flow Channel for Heat Transfer Enhancement and Pressure Drop 
Pcbsargmlŵ*ȮThe International Conference on Sustainable Energy and Green 
Technology 2019 (SEGT 2019), 11-14 December, Bangkok, Thailand. 

3. Tangsriwong, K., Lapchit, P., Kittijungjit, T., Klamrassamee, T., Sukjai, Y. and 
J_mmls_j*ȮW,*Ȯ0./7*ȮŴKmbcjgleȮmdȮAfckga_jȮNpmacqqcqȮSqgleȮAmkkcpag_jȮ_lbȮ
Open-Source Software: A CompariqmlȮ`crucclȮ?qnclȮNjsqȮ_lbȮBUQGKŵ*ȮThe 
International Conference on Sustainable Energy and Green Technology 2019 
(SEGT 2019), 11-14 December, Bangkok, Thailand. doi:10.1088/1755-
1315/463/1/012057 

4. Qsih_g*ȮW,Ȯ_lbȮQfgpt_l*ȮI,*Ȯ0./7*ȮŴDscjȮNcpdmpk_lacȮKmbcjgleȮand Sensitivity Study 
mdȮF_pbȮQncarpskȮ@UPȮdmpȮRp_lqsp_lgaȮU_qrcȮGlaglcp_rgmlŵ*ȮThe 3rd International 
Nuclear Science and Technology Conference (INST 2019), 2-4ȮFebruary 2019, 
Bangkok, Thailand*Ȯpp. 55. Contribution ID: 6 

 
 
ľĴŅĵŏľĨŋȮœħƟĶńĭėŋĦĺŋĥŇȮŏĴŊŗŀĺńĬĪňŗȮ0/ȮĔŋĴĳŅıńĬīƢȮ034/ȮŐĸŃĭĶĶěŋŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅȮŏĴŊŗŀĺńĬĪňŗȮ0ȮĴňĬŅėĴȮ
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ŀ,ȮħĶ,ħĬńĵȮȮŏįƞŅľķľĶĶļƢ 
Dr,ȮDanai Phaoharuhansa 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2014 D,Eng,Ȯ&Functional Control Systems', Shibaura Institute of Technology,  

Japan 
ĮƖȮė,Ļ,Ȯ20// M,Eng,Ȯ&Electrical Engineering and Computer Science,ȮShibaura Institute 
of  

Technology, Japan  
ĮƖȮı,Ļ,Ȯ2547Ȯ ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ

œĪĵȮ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 214 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ      3Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Mechanics)         
MEE 241 ŏĪėőĬőĸĵňĵŅĬĵĬĨƢ      3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Automotive Technology)   
MEE 362 ĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴȮ2     3 ľĬƞĺĵĔŇĨ 

 Ȯ(Energy Engineering Laboratory II)     
MEE 444 ıĸĻŅĽĨĶƢĕŀĚĵŅĬıŅľĬŃȮȮȮȮȮȮȮȮȮȮȮȮȮȮ   Ȯ 3Ȯ ľĬƞĺĵĔŇĨ

 ȮȮȮȮȮȮ 
  (Dynamics of Vehicle)      

ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 533 ŐĴėėŅĪĶŀĬŇėĽƢ      3Ȯ ľĬƞĺĵĔŇĨ

  
  ȮȮ&Mechatronics'       
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12Ȯ ľĬƞĺĵĔŇĨ 
Ȯ ȮȮ&Thesis'      Ȯ 
MEE 673 ľńĺĕƟŀıŇŏĻļȮ0:ȮıĸĻŅĽĨĶƢĕŀĚĵŅĬıŅľĬŃȮȮȮȮȮȮȮȮȮȮȮȮȮ  3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Special Topics II8ȮDynamics of Vehicle'   
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2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEEȮ533ȮĨńĺĕńĭŐĸŃŏĞĬŏĞŀĶƢĕŀĚľŋƞĬĵĬĨƢ     3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Robot Actuators and Sensors) 
ȮMEE 660ȮĺŇĪĵŅĬŇıĬīƢ       14Ȯ ľĬƞĺĵĔŇĨ 

Ȯ ȮȮ ȮȮȮ&Dissertation)  
  
3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
1,/ȮȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ ŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬĪńŘĚħƟŅĬĺŇěńĵŐĸŃ
ĭĶŇĔŅĶĺŇĝŅĔŅĶȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬŒľƟľĬƞĺĵĚŅĬ
ĳŅėĶńģȮŐĸŃŏŀĔĝĬȮĪňŗŏĔňŗĵĺĕƟŀĚħƟŅĬĺŇĻĺĔĶĶĴŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Veerathanaporn, P,Ȯ_lbȮNf_mf_psf_lq_*ȮB,*Ȯ0./7*ȮŴA Study of Hybrid Energy 
Qrmp_ecȮQwqrckȮdmpȮCjcarpgaȮtcfgajcȮ?gpȮAmlbgrgmlgleȮQwqrckŵ*Ȯ2019 The 6th 
International Conference on Mechatronics and Mechanical Engineering: 
ICMME 2019, 27-30 November, Osaka, Japan, paper ID: F1-042. 

2. Tuma, C,Ȯ_lbȮNf_mf_psf_lq_*ȮB,*Ȯ0./7*ȮŴVibration Energy Harvest for Low 
Frequency using Double-ngcxmcjcarpgaȮ A_lrgjctcpȮ @c_kŵ, 2019 The 6th 
International Conference on Mechatronics and Mechanical Engineering: 
ICMME 2019, 27-30 November, Osaka, Japan, paper ID: F1-044. 

3. Chueprasert, W. and Phaoharuhansa, D., 2019, ŴStudy of Regenerative Braking 
System and Brake DmpacȮsqgleȮNsjqcȮUgbrfȮKmbsjcŵ, 2019 The 6th International 
Conference on Mechatronics and Mechanical Engineering: ICMME 2019, 27-30 
November, Osaka, Japan, paper ID: F1-045. 
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įĻ,ȮħĶ,ĪĻĬıȮĔŜŅŏĬŇħĪŀĚ 
Asst,ȮProf,ȮDr, Thoatsanope Kamnerdtong 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ȮĮƖȮė,Ļ,Ȯ2001 Ph,D,Ȯ&Mechanical Engineering'ȮVanderbilt University, U,S,A, 
ȮĮƖȮė,Ļ,Ȯ1998 M,S,Ȯ&Mechanical Engineering', Vanderbilt University, U,S,A, 
ȮĮƖȮı,Ļ,Ȯ2536  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEEȮ11/ ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ      1Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Drawing)         
MEEȮ115 ĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ      2Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Drawing)         
MEE216ȮĔŅĶŏĕňĵĬŐĭĭħƟĺĵėŀĴıŇĺŏĨŀĶƢ     1  ľĬƞĺĵĔŇĨ 

ȮȮ&Computer Aided Drawing'        
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 511ȮĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚ     1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮȮ(Finite Element Method) 
MEEȮ661ȮĺŇĪĵŅĬŇıĬīƢ       12  ľĬƞĺĵĔŇĨ

  
ȮȮȮ&Thesis'   
        

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 511ȮĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚ     1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Finite Element Method) 
MEE 660ȮĺŇĪĵŅĬŇıĬīƢ       14Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Dissertation)  
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ 
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3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Songschon, S., Atayagul, P. and Kamnerdtong, T., 2019, ŴNonlinear Responses of 

an Unbalanced Overhung Rotor-Shot Journal Bearing System with Some 
Bifurcation Resultŵ, The 10th TSME International Conference on Mechanical 
Engineering, /.-/1ȮDecember, Pattaya, Thailand, doi:/.,/.66-/535-
677X/664-/-./0./6 

2. Kritsanarakpani, N., Kamnerbrmle*ȮR,Ȯ_lbȮQmleqafml*ȮQ,*Ȯ0./6*ȮŴCddcarqȮmdȮ_Ȯ
flexible spline between a circular spline and a wave generator of a harmonic 
bpgtcȮbspgleȮ_qqck`jwȮsqgleȮDC?ŵ*ȮThe 9th TSME International Conference on 
Mechanical Engineering, 11ů14 December, Phuket, Thailand. CST0014 pp. 462-
469. 

3. Kongwat, S,, Jongpradist, P,Ȯand Kamnerdtong, T,*Ȯ0./4*ȮŴOptimization of Bus 
@mbwȮ`_qcbȮmlȮQrpsarsp_jȮQrgddlcqqȮ_lbȮPmjjmtcpȮAmlqrp_glrqŵ*ȮAsian Congress of 
Structural and Multidisciplinary Optimization, 22-26 May, Nagasaki, Japan, pp. 
/-4,ȮȮ 

4. Kongwat, S., Jongpradist, P., Kamnerdtong, T. and Hasegawa, H., 2016, 
Ŵ?nnjga_rgmlȮmdȮRmnmjmewȮ_lbȮQgxcȮMnrgkgx_rgmlȮrmȮBcqgelȮmdȮJgefrucgefrȮ@sqȮ
Qsncpqrpsarspcŵ*ȮJapan Society of Mechanical Engineeers 12th Optimization 
Symposium, 6-7 December, DOI: 10.1299/jsmeoptis.2016.12.1109, 
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ĶĻ,ȮħĶ,īňĶĬŋĝȮěńĬĪőĽĳňıńĬīƢ 
Assoc,ȮProf,ȮDr,ȮTeeranoot Chanthasopeephan 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ȮĮƖȮė,Ļ,Ȯ2006 Ph,D,Ȯ&Mechanical Engineering', Drexel University, Philadelphia, PA, 

U,S,A, 
ȮĮƖȮė,Ļ,Ȯ2001 M,S,Ȯ&Mechanical Engineering', University of Michigan, Ann Arbor, MI, 

U,S,A, 
ȮĮƖȮė,Ļ,Ȯ2000  B,S,Ȯ&Mechanical Engineering', University of Pennsylvania, Philadelphia, 

PA, U,S,A, 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 212 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ 2      3Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Mechanics II)         
MEE 214 ĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴ      3Ȯ ľĬƞĺĵĔŇĨ 

 Ȯ(Engineering Mechanics)       
MEE 331 ĺŇĻĺĔĶĶĴėĺĭėŋĴŀńĨőĬĴńĨŇ     3Ȯ ľĬƞĺĵĔŇĨ 

  (Automatic Control Engineering)   
MEE 361ȮĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ2    3Ȯ ľĬƞĺĵĔŇĨ 

  (Mechanical Engineering Laboratory II) 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 531 ĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢħƟŅĬĝňĺĳŅı     3Ȯ ľĬƞĺĵĔŇĨ 

  (Bio-robotics Engineering) 
MEE 632ȮıĸĻŅĽĨĶƢĕńŘĬĽŌĚ      3Ȯ ľĬƞĺĵĔŇĨ 

  (Advanced Dynamics)      
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12  ľĬƞĺĵĔŇĨ

  
ȮȮ&Thesis'    

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 MEE 531 ĺŇĻĺĔĶĶĴľŋƞĬĵĬĨƢħƟŅĬĝňĺĳŅı     3Ȯ ľĬƞĺĵĔŇĨ 
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  (Bio-robotics Engineering) 
MEE 632ȮıĸĻŅĽĨĶƢĕńŘĬĽŌĚ      3Ȯ ľĬƞĺĵĔŇĨ 

  (Advanced Dynamics)      
MEEȮ440 ĺŇĪĵŅĬŇıĬīƢ       14 ľĬƞĺĵĔŇĨ 

ȮȮ&Dissertation)  
3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 

3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ  
3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 

1. Maneekittichote,ȮT. and Chanthasopeephan, T., 2020, ŴMobile Robot Swarm 
L_tge_rgmlȮ _lbȮ Amkkslga_rgmlȮ SqgleȮ JmP_U_lŵ*ȮThe 6th International 
Conference on Mechatronics and Robotics Engineering, ICMRE 2020, 
Barcelona, Spain, 12-15 February, DOI: 10.1109/ICMRE49073.2020.9064973. 

2. Graipaspong, R,Ȯand Chanthasopeephan, T,*Ȯ0./6*ȮŴComparison of Ortho-planar 
Spring design optimization based on Linear Elastic and Hyper Elastic Materialsŵ*Ȯ
MATEC Web of ConferencesȮ2ndȮInternational Conference on Mechanical, 
Aeronautical and Automotive Engineering8ȮICMAA 2018, 24-26 February,Ȯ
Singapore, Article number 01004, Vol, 166,ȮCode 136195, 

3. Graipaspong, R, and Chanthasopeephan, T,*Ȯ0./6*ȮŴThe Design of Ortho-Planar 
Spring for a Normally-Closed Gate Valveŵ*Ȯ4thȮIEEE-IFToMMȮInternational 
Conference on Reconfigurable Mechanisms and Robots8 ReMAR 2018, 20-22 
June, Netherlands, Category numberCFP1843G-ART, Article number 8449884, 
Code 139094, 

4. Chanthasopeephan, T,, Srikirin, P,, Srisap, M, and Rattapat, A,*Ȯ0./5*ȮŴFlexure 
design of a compliant modular hyper-redundant manipulatorŵ*Ȯ26thȮIEEE 
International Symposium on Robot and Human Interactive Communication8Ȯ
RO-MAN 2017, Pestana Palace HotelLisbon, Portugal, 28 August ů 1 September, 
Category number CFP17RHC-ART, Code 1338202017, Vol,2017, pp,Ȯ1394-1399, 
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įĻ,ȮħĶ,ĮƕĵīŇħŅȮœĨĶĬŋĶńĔļƢ 
Asst,ȮProf,ȮDr,ȮPiyatida Trinuruk 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2013 D,Eng,Ȯ&Nuclear Engineering', Tokyo Institute of Technology, Japan 
ĮƖȮı,Ļ,Ȯ2552 ĮĶ,Ĵ,Ȯ&ŏĪėőĬőĸĵňıĸńĚĚŅĬ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ
œĪĵȮȮȮȮȮȮȮ 
ĮƖȮı,Ļ,Ȯ2541  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň,  ĮĶŃŏĪĻ
œĪĵ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
ESE 321ȮıĸńĚĚŅĬȮŏĻĶļģĻŅĽĨĶƢȮŐĸŃĽŇŗĚŐĺħĸƟŀĴ    3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Energy, Economics and Environment'     
MNE 422 ĔŅĶĨĶĺěĺńħĔŅĶŒĝƟıĸńĚĚŅĬ      3Ȯ ľĬƞĺĵĔŇĨ 

  (Energy Audit)        
MNE 423 ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢ      3Ȯ ľĬƞĺĵĔŇĨ 

  (Nuclear Technology)         
MEE 325 ĺŇĻĺĔĶĶĴőĶĚįĸŇĨĔŜŅĸńĚ      3Ȯ ľĬƞĺĵĔŇĨ 

  (Power Plant Engineering)      
MEE 363 ĔŅĶĮĢŇĭńĨŇĺŇĝŅĝňı      3Ȯ ľĬƞĺĵĔŇĨ 

  (Professional Practice)      
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEEȮ661ȮĺŇĪĵŅĬŇıĬīƢ       12  ľĬƞĺĵĔŇĨ

  
ȮȮ&Thesis'    

MEE 673 ľńĺĕƟŀıŇŏĻļȮ0: ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢ    3Ȯ ľĬƞĺĵĔŇĨ 
ȮȮ&Special Topics II 8ȮNuclear Technology'  
   

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEEȮ440 ĺŇĪĵŅĬŇıĬīƢ       14 ľĬƞĺĵĔŇĨ 
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   Ȯ&Dissertation)  
MEE 673 ľńĺĕƟŀıŇŏĻļȮ0: ŏĪėőĬőĸĵňĬŇĺŏėĸňĵĶƢ    3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Special Topics II 8ȮNuclear Technology'  
    

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
1,/ȮȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮĬŀĔěŅĔĬňŘȮĴňįĸĚŅĬĺŇěńĵĪňŗŏĔňŗĵĺĕƟŀĚĔńĭ
ŏėĶŊŗŀĚĔĸıĸńĚĚŅĬŀĵƞŅĚĨƞŀŏĬŊŗŀĚȮĴňėĺŅĴŏĝňŗĵĺĝŅĠŏĜıŅŃĪŅĚħƟŅĬıĸńĚĚŅĬėĺŅĴĶƟŀĬŐĸŃĬŇĺŏėĸňĵĶƢȮ 

1,0ȮȮįĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Eg_llcrrg*ȮL,*ȮRpglspsi*ȮN,*ȮW_k_esafg*ȮQ,Ȯ_lbȮQ_grm*ȮI,*Ȯ0./7*ȮŴDgjkȮpsnrspcȮ_lbȮ
n_prg_jȮucrrgleȮmtcpȮdj_rȮqspd_acqȮugrfȮt_pg_`jcȮbgqrpg`srmpȮugbrfŵ*ȮScience and 
Technology for the Built Environment, Vol. 25, No. 10, pp. 1313-1324, 

2. Trinuruk, P., Giannetti, N., Takuya, K., Yamaguchi, S., and Saito, K., 2018, ŴInfluence 
of the fluid distribution width on the wettability of rivulet flow over vertical flat 
qspd_acŵ*Ȯ17th International Refrigeration and Air Conditioning Conference at 
Purdue, 9-12 July, West Lafayette, Indiana, U.S.A. 2515, Page 1-7 

3. Eg_llcrrg*ȮL,*ȮRpglspsi*ȮN,*ȮW_k_esafg*ȮQ,*Ȯ_lbȮQ_grm*ȮI,*Ȯ0./6*ȮŴDgjkȮpsnrspcȮ_lbȮ
n_prg_jȮucrrgleȮmtcpȮdj_rȮqspd_acŵ*Ȯ17th International Refrigeration and Air 
Conditioning Conference at Purdue, 9-12 July, West Lafayette, Indiana, U.S.A. 
DOI: 10.1080/23744731.2019.1648982 
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ĶĻ,ȮħĶ,ıĚĻƢıńĬīƢȮŐĔƟĺĨŅĪŇıĵƢ 
Assoc,ȮProf,ȮDr,ȮPongpan Kaewtatip 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ȮĮƖȮė,Ļ,Ȯ2000 D,Eng,Ȯ&Mechanical Engineering', Nippon Institute of Technology, Japan 
ȮĮƖȮė,Ļ,Ȯ1997 M,Eng,Ȯ&Mechanical Engineering', Nippon Institute of Technology, Japan 
ȮĮƖȮı,Ļ,Ȯ2537  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĽĩŅĭńĬŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻœĪĵ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEEȮ313ȮĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸ     3Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Machine Design) 
MEE 362 ĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ2    3Ȯ ľĬƞĺĵĔŇĨ

  
ȮȮ(Mechanical Engineering Laboratory II) 

ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 518 ĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚĕńŘĬĽŌĚ      3Ȯ ľĬƞĺĵĔŇĨ

  
ȮȮ&Advanced Mechanics of Solids'      Ȯ 

MEE661ȮĺŇĪĵŅĬŇıĬīƢ       12  ľĬƞĺĵĔŇĨ
  

Ȯ ȮȮ&Thesis'   
  

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
 MEE 518 ĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚĕńŘĬĽŌĚ     3Ȯ ľĬƞĺĵĔŇĨ

  
ȮȮ ȮȮ&Advanced Mechanics of Solids'    
ȮMEEȮ440 ĺŇĪĵŅĬŇıĬīƢ       14 ľĬƞĺĵĔŇĨ 

   Ȯ&Dissertation)  
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
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3.1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ 
3.2  įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 

1. Phichai, N., Kaewtatip, P., Lailuck, V., Rompho, S. and  Masomtob, M., 2019, 
ŴParametric Effects of Resistance Spot Welding between Li-ion Cylindrical Battery 
AcjjȮ_lbȮLgaicjȮAmlbsarmpȮQrpgnŵ*ȮIOP Conference Series: Materials Science and 
Engineering, Vol. 501, Code 012027. 

2. Phukaoluan, A., Khantachawana, A., Kaewtatip, P. and Dechkunakorn, S., 2019, 
ŴGldjsclacȮmdȮrfgpbȮcjckclrȮmdȮRgLgȮ_jjmwȮmlȮrpg`mjmega_jȮ`cf_tgmpȮglȮbpwȮ_lbȮucrȮ
amlbgrgmlqȮdmpȮmprfmbmlrgaȮ_nnjga_rgmlqŵ*ȮKey Engineering Materials, Vol. 803 
KEM, pp. 167-171. 

3. Phukaoluan, A,, Khantachawana, A,, Kaewtatip, P,Ȯand Dechkunakorn, S,, 2018, 
Ŵ?qqcqqkclrȮmdȮamppmqgmlȮ`cf_tgmpȮglȮ_prgdgag_jȮq_jgt_ȮmdȮugpcqȮdmpȮmprfmbmlrgaȮ
applicationsŵ* Materials Science ForumȮ917 MSF, pp,Ȯ197-201, 

4. Phukaoluan, A,, Dechkunakorn, S,, Anuwongnukroh, N,, Khantachawana, A,, 
Kaewtathip, P,, Kajornchaiyakul, J, and Wichai, W,*Ȯ0./5*ȮŴLoading and unloading 
forces following addition of 5#ȮCu in nickel-titanium alloy used for 
mprfmbmlrgaqŵ* International Conference on Material Engineering and 
Application8 ICMEA 2016, 19-21 August, Tin Shui Wai, Hong Kong, Vol,Ȯ730 Code 
189689,Ȯpp, 161-166, 
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ŀ,ȮħĶ,ıĝĶıŇĝĠƢȮȮıĶľĴŀŋĮĩńĴĳƢ 
Dr. Patcharapit Promoppatum  

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2018 Ph.D. (Mechanical Engineering), Carnegie Mellon University, Pittsburgh,  

U.S.A.  
ĮƖȮė,Ļ,Ȯ2015 M.S. (Mechanical Engineering), Carnegie Mellon University, Pittsburgh,  

U.S.A.  
ĮƖȮı,Ļ,Ȯ0333 ĺĻ,ĭ,ȮŏĔňĵĶĨŇĬŇĵĴȮ(ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅ

īĬĭŋĶň*Ȯ 
ĮĶŃŏĪĻœĪĵ 

 
2. ĳŅĶŃĚŅĬĽŀĬ 

2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 361ȮĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ1    1 ľĬƞĺĵĔŇĨ 

  Ȯ(Mechanical Engineering Laboratory I)  
 
2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEEȮ440 ĺŇĪĵŅĬŇıĬīƢ       14 ľĬƞĺĵĔŇĨ 

ȮȮ&Dissertation)  
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮȮ 
3.2  įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 

1. Npmkmnn_rsk*ȮN,Ȯ_lbȮW_m*ȮQ,A,*Ȯ0./7*ȮŴ?l_jwrga_jȮct_js_rgmlȮmdȮbcdcarȮeclcp_rgmlȮ
dmpȮqcjcargtcȮj_qcpȮkcjrgleȮmdȮkcr_jqŵ*ȮInternational Journal of Advanced 
Manufacturing Technology, Vol. 103, No. 1-4, pp. 1185-1198. 

2. Promoppatum, P. and Yao, S.C., 2019, ŴInfluence of scanning length and energy 
input on residual stress reduction in metal additive manufacturing: Numerical and 
experimental studiesŵ*ȮJournal of Manufacturing Processes, December, DOI:Ȯ
10.1016/j.jmapro.2019.11.020. 
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3. Promoppatum, P., Yao, S.C., Pistorius, P. C., Martukanitz, R., Lia, F., Coutts, P. and 
Rollett, A. D., 2018, ŴNumerical modeling and experimental validation of thermal 
history and microstructure for additive manufacturing of an Inconel 718 productŵ*Ȯ
Progress in Additive Manufacturing*ȮVol. 0123456789, doi.org/10.1007/s40964-
018-0039-1, 

 
ľĴŅĵŏľĨŋȮœħƟĶńĭėŋĦĺŋĥŇȮŏĴŊŗŀĺńĬĪňŗȮ/ȮĴĔĶŅėĴȮ034/ȮŐĸŃĭĶĶěŋŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅȮŏĴŊŗŀĺńĬĪňŗȮ/6ȮĴŇĩŋĬŅĵĬȮ

034/ 
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ĶĻ,ȮħĶ,ĳńĪĶĴĬȮȮěĚĮĶŃħŇļģƢ 
Assoc,ȮProf,ȮDr, Pattaramon Jongpradist 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2006 Ph,D,Ȯ&Mechanical Engineering', Memorial University of Newfoundland, 

Canada  
ȮĮƖȮė,Ļ,Ȯ2000 M,Eng,Ȯ&Structural Engineering', Asian Institute of Technology, Thailand 
ȮĮƖȮı,Ļ,Ȯ2542  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴőĵīŅ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵȮȮ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEEȮ0//ȮĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ/Ȯ      1 ľĬƞĺĵĔŇĨ 

ȮȮ&Engineering Mechanics I) 
MEEȮ0/1ȮĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚȮ      1 ľĬƞĺĵĔŇĨ 

ȮȮ&Mechanics of Solids) 
MEE 0/2ȮĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ      1 ľĬƞĺĵĔŇĨ 

ȮȮ&Engineering Mechanics'     Ȯ 
MEEȮ14/ȮĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ/Ȯ    1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Mechanical Engineering Laboratory I) 
MEEȮ140ȮĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ0Ȯ    1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Mechanical Engineering Laboratory II) 
MEE 2//ȮĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢŏĭŊŘŀĚĨƟĬȮ     1Ȯ ľĬƞĺĵĔŇĨ 

  (Introduction to Finite Element Method)     
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 511 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢ      1Ȯ ľĬƞĺĵĔŇĨ 

  (Finite Element Method) 
 

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 511 ĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢ      1Ȯ ľĬƞĺĵĔŇĨ 

  (Finite Element Method) 
MEEȮ440 ĺŇĪĵŅĬŇıĬīƢ       14 ľĬƞĺĵĔŇĨ 
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ȮȮ&Dissertation)  
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3,1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ 
3,2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Kunakorn-ong, P. and Jongnp_bgqr*ȮN,*Ȯ0.0.*ȮŴMnrgkgq_rgmlȮmdȮ@sqȮQsncpqrpsarspcȮdmpȮ

Rollover Safety According to ECE-P44ŵ*ȮInternational Journal of Automotive 
Technology, Vol. 21, No. 1, pp. 215-225. 

2. Hmlenp_bgqr*ȮN,*ȮF_ck_*ȮL,Ȯ_lbȮJscnp_qcpr*ȮN,*Ȯ0./7*ȮŴGldjsclacȮmdȮngjcȮpmuȮslbcp 
loading on existing tunnel", Tunnels and Underground Cities: Engineering and 
Gllmt_rgmlȮkccrȮ?paf_cmjmewŵ*ȮArchitecture and Art- Proceedings of the WTC 
2019 ITA-AITES World Tunnel Congress, pp. 5711-5719. 

3. Jongpradist, P,, Laklaem, T,, Thangtaweesuk, P, and Nimmawit, P,, 2018,ȮŴSimulation 
of occupant kinematics and injury risk assessment in a passenger bus rolloverŵ*Ȯ11th 
International Science and Technical Conference Automotive Safety8 
AUTOMOTIVE SAFETY 2018,Ȯ18-20 April, Papiernicka, Slovakia,ȮCategory numberȮ
CFP18N80-ART, Code 136991, pp, 1-6, 

4. Kunakron-Ong, P,, Ruangjirakit, K,Ȯand Jongpradist, P,,Ȯ0./5*ȮŴDesign and analysis of 
electric bus structure in compliance with ECE safety regulationsŵ*Ȯ2nd IEEE 
International Conference on Intelligent Transportation Engineering8 ICITE 2017, 
1-3 September,ȮSingapore,ȮCategory numberȮCFP17G01-PRT, Article number 8056875, 
Code 131004, pp, 25-29, 
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ĶĻ,ȮħĶ,ĵĻıĚļƢȮȮĸŀŀĬĺĸ 
Assoc,ȮProf,ȮDr, Yossapong Laoonual 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2006 Ph,D,Ȯ&Mechanical Engineering', Imperial College London,ȮU.K. 
ĮƖȮė,Ļ,Ȯ2001 M,Phil,Ȯ&Mechanical Engineering', University of Manchester, U.K. 
ĮƖȮė,Ļ,Ȯ1998 B,Eng. (Mechanical Engineering), Sirindhorn International Institute of  

Technology, Thailand    
      

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 221ȮŀŋĦľıĸĻŅĽĨĶƢ      3 ľĬƞĺĵĔŇĨ 

ȮȮ(Thermodynamics) 
MEE 222ȮĔĸĻŅĽĨĶƢĕŀĚœľĸ      3 ľĬƞĺĵĔŇĨ 

  (Fluid Mechanics) 
MEEȮ261ȮŏĪėőĬőĸĵňĵŅĬĵĬĨƢ      3 ľĬƞĺĵĔŇĨ 

ȮȮ(Automotive Technology) 
MEEȮ322ȮŏėĶŊŗŀĚĵĬĨƢŏįŅœľĴƟĳŅĵŒĬ     3 ľĬƞĺĵĔŇĨ 

ȮȮ(Internal Combustion Engines) 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 541 ĵŅĬĵĬĨƢœŁĭĶŇħŐĸŃœĲĲƚŅ     3 ľĬƞĺĵĔŇĨ 
   (Hybrid and Electric Vehicle) 
MEEȮ441 ĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 

ȮȮ&Thesis)  
 

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEEȮ440 ĺŇĪĵŅĬŇıĬīƢ       14 ľĬƞĺĵĔŇĨ 

ȮȮ&Dissertation)  
3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
1,/ȮȮėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚȮ 
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2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 1./ ĺńĽħŋĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĺńĽħŋ     1 ľĬƞĺĵĔŇĨ 
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MEE 311 ĔŅĶŀŀĔŐĭĭŏėĶŊŗŀĚěńĔĶĔĸ     1 ľĬƞĺĵĔŇĨ 
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ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 519ȮĺńĽħŋĻŅĽĨĶƢĕŀĚŏľĸŖĔĔĸƟŅ     1 ľĬƞĺĵĔŇĨ 

ȮȮ(Material Science of Steel)    
MEE 44/ȮĺŇĪĵŅĬŇıĬīƢ       /0 ľĬƞĺĵĔŇĨ 

ȮȮ&Thesis) Ȯ 
 

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 

    ȮȮ(Dissertation)  
 
3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
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ľĬƞĺĵĚŅĬĳŅėĶńģŐĸŃŏŀĔĝĬĪňŗŏĔňŗĵĺĕƟŀĚħƟŅĬĺŇĻĺĔĶĶĴŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 
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2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEEȮ0//ȮĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ/Ȯ      1 ľĬƞĺĵĔŇĨ 

ȮȮ&Engineering Mechanics I) 
MEE 0/2ȮĔĸĻŅĽĨĶƢĺŇĻĺĔĶĶĴȮ      1 ľĬƞĺĵĔŇĨ 

ȮȮ&Engineering Mechanics'     Ȯ 
MEEȮ14/ȮĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ/Ȯ    1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Mechanical Engineering Laboratory I) 
MEEȮ140ȮĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮ0Ȯ    1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ&Mechanical Engineering Laboratory II) 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 510ȮĔĸĻŅĽĨĶƢėĺŅĴĨƞŀŏĬŊŗŀĚŏĭŊŘŀĚĨƟĬ     1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Introduction to Continuum Mechanics) 
MEE 512ȮĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋĮĶŃĔŀĭ     1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Mechanics of Composite Materials) 
MEE 613ȮĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚ     1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Advanced Finite Element Method) 
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 

  (Thesis)  
 

MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 
  (Dissertation)  
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2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 510ȮĔĸĻŅĽĨĶƢėĺŅĴĨƞŀŏĬŊŗŀĚŏĭŊŘŀĚĨƟĬ     1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Introduction to Continuum Mechanics) 
MEE 512ȮĔĸĻŅĽĨĶƢĕŀĚĺńĽħŋĮĶŃĔŀĭ     1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Mechanics of Composite Materials) 
MEE 613ȮĺŇīňĔŅĶœĲœĬĨƢŏŀĸŇŏĴĬĨƢĕńŘĬĽŌĚ     1Ȯ ľĬƞĺĵĔŇĨ 

ȮȮ(Advanced Finite Element Method) 
MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 
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3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1  ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮ 
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ĮĶŃŏĪĻœĪĵ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 321ȮĔŅĶĩƞŅĵŏĪėĺŅĴĶƟŀĬ      1 ľĬƞĺĵĔŇĨ 

ȮȮ(Heat Transfer) 
MEE 325ȮĺŇĻĺĔĶĶĴőĶĚįĸŇĨĔŜŅĸńĚ      1 ľĬƞĺĵĔŇĨ 

ȮȮ(Power Plant Engineering) 
MEE 363ȮĔŅĶĮĢŇĭńĨŇĺŇĝŅĝňı      1 ľĬƞĺĵĔŇĨ 

ȮȮ(Professional Practice) 
MEE 461ȮőėĶĚĚŅĬĔŅĶŀŀĔŐĭĭĶĺĭĵŀħȮ1    1 ľĬƞĺĵĔŇĨ 

ȮȮ(Capstone Design Project I) 
MEE 460ȮőėĶĚĚŅĬĔŅĶŀŀĔŐĭĭĶĺĭĵŀħȮ0    1 ľĬƞĺĵĔŇĨ 

ȮȮ(Capstone Design Project II) 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 621ȮĔŅĶĬŜŅėĺŅĴĶƟŀĬ      1 ľĬƞĺĵĔŇĨ 

ȮȮ(Conduction Heat Transfer) 
MEE 623ȮĔŅĶıŅėĺŅĴĶƟŀĬ      1 ľĬƞĺĵĔŇĨ 

ȮȮ(Convection Heat Transfer) 
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 

  (Thesis)  
 

MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 
  (Dissertation)  
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2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 621ȮĔŅĶĬŜŅėĺŅĴĶƟŀĬ      1 ľĬƞĺĵĔŇĨ 

ȮȮ(Conduction Heat Transfer) 
MEE 623ȮĔŅĶıŅėĺŅĴĶƟŀĬ      1 ľĬƞĺĵĔŇĨ 

ȮȮ(Convection Heat Transfer) 
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ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň         
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ȮȮ(Heat Transfer) 
MEE 322ȮŏėĶŊŗŀĚĵĬĨƢŏįŅœľĴƟĳŅĵŒĬ     1 ľĬƞĺĵĔŇĨ 

ȮȮ(Internal Combustion Engines) 
MEE 422ȮĔŅĶŏįŅœľĴƟ       1 ľĬƞĺĵĔŇĨ 

ȮȮ(Combustion) 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ  

Ȯ  MEE 400ȮĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ      1 ľĬƞĺĵĔŇĨ 
ȮȮ&Radiation Heat Transfer) 

MEE 403ȮĔŅĶŏįŅœľĴƟĕńŘĬĽŌĚ      1 ľĬƞĺĵĔŇĨ 
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MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 
  (Thesis)  

MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 
  (Dissertation)  

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ   

Ȯ  MEE 400ȮĔŅĶŐįƞĶńĚĽňėĺŅĴĶƟŀĬ      1 ľĬƞĺĵĔŇĨ 
ȮȮ&Radiation Heat Transfer) 

MEE 403ȮĔŅĶŏįŅœľĴƟĕńŘĬĽŌĚ      1 ľĬƞĺĵĔŇĨ 
ȮȮ&Advanced Combustion) 
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MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 
  (Dissertation)  

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĨĶĚĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ 
3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 

1. Chaelek,ȮA, Makmool Grare, U. and Jugjai,ȮS,*Ȯ0./7*ȮŴSelf-aspirating-air-preheating 
porous medium gas burnerŵ*ȮApplied Thermal Engineering, pp, 181-189. 

2. I_cunp_b_n*Ȯ?,Ȯ_lbȮHseh_g*ȮQ,Ȯ0./7*ȮŴGknrovement of IDF Burner Effects on Lean 
Non-NpckgvcbȮQwlrfcrgaȮRf_gȮL_rsp_jȮE_qȮDj_kcqŵ*ȮIOP Conference Series: Earth 
and Environmental Science, Vol. 265, No. 1, Code 12002. 

3. Kaewpradap, A. and Jugjai, S., 2019, ŴCvncpgkclr_jȮqrsbwȮmdȮdj_kcȮqr_`gjgrwȮ
enhancement on lean premixed combustion of a synthetic natural gas in 
Rf_gj_lbŵ*ȮEnergy, Vol. 188,   pp. 116029. 

4. Amornrat Kaewpradap & Amornrat Kaewpradap & Sumrerng Jugjai & Annop 
Nopharatana,  2017,  "Cellular Premixed Flames of Synthetic Biogas Composition 
Effects on Flat Burner",  Engineering Journal,  Vol. 21,  No. 7,  pp. 415-425.   

5. U-sa Makmool Grare & Sumrerng Jugjai,  2017,  "Design and Development of a 
Novel Self-aspirating Liquid Fuel Annular Porous Medium Burner (SLAPMB)",  Fuel,  
Vol. 192,  pp. 83-92.  

6. Juntron,ȮS,Ȯand Jugjai,ȮS,*Ȯ0./5*ȮŴFlame instability of synthetic liquefied petroleum 
gas and natural gas on ceramic porous burnerŵ*Ȯ11thȮAsia-Pacific Conference on 
Combustion, ASPACC 2017,Ȯ10-14ȮDecember, University of SydneySydney, 
Australia,ȮVol, 2017, Code 133864, 

7. Juntron,ȮS,Ȯand Jugjai,ȮS,*Ȯ0./5*ȮŴDevelopment of a high performance flexible 
porous burner &FPMB'Ȯwith an adjustable cooling effectŵ*ȮTheoretical and 
Applied Mechanics Letters,ȮVol,Ȯ7, No,Ȯ6, pp, 339-343, 
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įĻ,ȮħĶ,ŀīŇĔĶȮĺĚĻīĬĺĶŇĻ 
Asst,ȮProf,ȮDr,ȮAtikorn Wongsatanawarid 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ȮĮƖȮė,Ļ,Ȯ2010 D,Eng,Ȯ&Materials Engineering', Shibaura Institute of Technology, Japan 
ȮĮƖȮı,Ļ,Ȯ2549 ĺĻ,Ĵ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ěŋĿŅĸĚĔĶĦƢĴľŅĺŇĪĵŅĸńĵ, ĮĶŃŏĪĻœĪĵ 
ȮĮƖȮı,Ļ,Ȯ2543  ĺĻ,ĭ,Ȯ&ĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ', ĴľŅĺŇĪĵŅĸńĵŏĪėőĬőĸĵňıĶŃěŀĴŏĔĸƟŅīĬĭŋĶň, ĮĶŃŏĪĻ

œĪĵ 
 

2. ĳŅĶŃĚŅĬĽŀĬ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 

Ȯ MEE 221ȮŀŋĦľıĸĻŅĽĨĶƢ      1 ľĬƞĺĵĔŇĨ 
ȮȮ(Thermodynamics) 

MNE 322ȮĔŅĶĮĶńĭŀŅĔŅĻŐĸŃĔŅĶĪŜŅėĺŅĴŏĵŖĬ    1 ľĬƞĺĵĔŇĨ 
ȮȮ(Refrigeration & Air Conditioning) 

MNE 361ȮĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ1    1 ľĬƞĺĵĔŇĨ 
ȮȮ(Energy Engineering Laboratory I) 

MNE 362ȮĔŅĶĮĶŃĸŀĚĺŇĻĺĔĶĶĴıĸńĚĚŅĬȮ2    1 ľĬƞĺĵĔŇĨ 
ȮȮ(Energy Engineering Laboratory II) 

ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 

  (Thesis)  
 

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 

  (Dissertation)  
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬĪńŘĚħƟŅĬĺŇěńĵŐĸŃ
ĭĶŇĔŅĶĺŇĝŅĔŅĶȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮȮ 

3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
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1. Rawboon, K., Wongsatanawarid, A., Yamazaki, A.K. and Inoue, M., 2019, 
ŴNpmdcqqgml_jȮ Amkkslga_rgmlȮ Cbsa_rgmlȮ rfpmsefȮ ?a_bckg_-Industry 
Amjj_`mp_rgmlq8ȮQmkcȮCv_knjcqȮ_rȮRumȮ?qg_lȮSlgtcpqgrgcqŵ*ȮIEEE International 
Professional Communication Conference, Vol. 2019 July, Article Number 
8804599, pp. 178-184. 

2. P_u`mml*ȮI,*ȮW_k_x_ig*Ȯ?,I,*ȮMb_*ȮQ,Ȯ_lbȮUmleq_r_l_u_pgb*Ȯ?,*Ȯ0./7*ȮŴ?qqcqqkclrȮ
mdȮejm`_jȮamkncrclagcqȮdmpȮrfcȮbctcjmnkclrȮmdȮejm`_jȮcleglccpgleȮcbsa_rgmlŵ*Ȯ
ACM International Conference Proceeding Series, pp. 190-194. 

3. Chapyaphum, O., Wongsatanawarid, A., Laoonaul, Y., Chollacoop, N. and Saito, T., 
0./5*ȮŴAmkn_p_rgtcȮcddcarȮmdȮKm`gjcȮ?gpȮAmlbgrgmlgleȮ&K?A'ȮqwqrckȮmlȮdscjȮ
consumption per New European Driving Cycle (NEDC) and Bangkok Driving Cycle 
(BDC)ŵ*Ȯ2017 JSAE Annual Congress (Spring), 02-04ȮMay, Pacifico Yokohama, 
Japan, Article Number 20175432. 

4. Jmf_pmhugafc_l*ȮL,*ȮNp_rfglrfmle*ȮL,Ȯ_lbȮUmleq_r_l_u_pgb*Ȯ?,*Ȯ0./5*ȮŴRfcȮcddcarȮ
of LPG fuel in a diesel commonrail engine., 8th International Science, Social 
science, Engineering and Energy Conference, /3-/5ȮMarch, The A-ONE Royal 
Cruise Hotel, Pattaya, Chonburi, Thialand, pp.719-726. 
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ĶĻ,ȮħĶ,ŀĬĶĶęȮĕńĬīŃĝĺĬŃ 
Assoc,ȮProf,ȮDr, Anak Khantachawana 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ȮĮƖȮė,Ļ,Ȯ2003 D,Eng,Ȯ&Materials Science and Engineering', University of Tsukuba, 

Japan 
ȮĮƖȮė,Ļ,Ȯ2000 M,Eng,Ȯ&Materials Science and Engineering', University of Tsukuba, 

Japan 
ȮĮƖȮė,Ļ,Ȯ1998 B,Eng,Ȯ&Materials Science and Engineering', University of Tsukuba, 

Japan 
 

2. ĳŅĶŃĚŅĬĽŀĬȮ 
2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 1./ ĺńĽħŋĻŅĽĨĶƢŐĸŃĺŇĻĺĔĶĶĴĺńĽħŋ     1 ľĬƞĺĵĔŇĨ 

ȮȮ(Materials Science and Engineering)   Ȯ 
MEE 213ȮĔĸĻŅĽĨĶƢĕŀĚŐĕŖĚ      1 ľĬƞĺĵĔŇĨ 

ȮȮ(Mechanics of Solids) 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 514ȮĺńĽħŋĜĸŅħ       1 ľĬƞĺĵĔŇĨ 

ȮȮ(Smart Materials) 
MEE 516ȮıķĨŇĔĶĶĴĕŀĚĺńĽħŋŐĸŃĔŅĶĮĶŃĵŋĔĨƢ    1 ľĬƞĺĵĔŇĨ 

ȮȮ(Behavior of Materials and Applications) 
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 

  (Thesis)  
 

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 514ȮĺńĽħŋĜĸŅħ       1 ľĬƞĺĵĔŇĨ 

ȮȮ(Smart Materials) 
MEE 516ȮıķĨŇĔĶĶĴĕŀĚĺńĽħŋŐĸŃĔŅĶĮĶŃĵŋĔĨƢ    1 ľĬƞĺĵĔŇĨ 

ȮȮ(Behavior of Materials and Applications) 
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MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 
  (Dissertation)  
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶ ŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬĪńŘĚħƟŅĬĺŇěńĵŐĸŃ
ĭĶŇĔŅĶĺŇĝŅĔŅĶȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮŐĸŃĽŅĕŅĺŇĝŅĺńĽħŋĻŅĽĨĶƢȮĴňĮĶŃĽĭĔŅĶĦƢ
ĪŜŅĚŅĬŒľƟľĬƞĺĵĚŅĬĳŅėĶńģȮŐĸŃŏŀĔĝĬȮĪňŗŏĔňŗĵĺĕƟŀĚħƟŅĬĺŇĻĺĔĶĶĴŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Mongkolchart, W., Santiwong, P., Chintavalakorn, R. and Khantachawana, A., 2019, 
ŴCddcarȮmdȮqspd_acȮrpc_rkclrȮmlȮnfwqga_jȮ_lbȮkcaf_lga_jȮnpmncprgcqȮmdȮlgaicj-
rgr_lgskȮmprfmbmlrgaȮ_pafugpcqȮ`wȮdglcȮn_prgajcȮqfmrȮncclgleȮkcrfmbŵ*ȮKey 
Engineering Materials, Vol. 801 KEM, pp. 33-38. 

2. Tantiwinyupong, N., Chintavalakorn, R., Santiwong, P. and Khantachawana, A., 
0./7*ȮŴDpgargml_jȮ_lbȮkcaf_lga_jȮnpmncprgcqȮmdȮqspd_acȮkmbgdgcbȮlgaicj-titanium 
orthodontic archwiresŵ*ȮKey Engineering Materials, Vol. 801 KEM, pp. 39-43. 

3. Cb_*Ȯ R,*Ȯ If_lr_af_u_l_*Ȯ ?,*Ȯ Skcb_*Ȯ H,Ȯ _lbȮ Imlbmf*Ȯ I,*Ȯ 0./7*Ȯ ŴNf_qcȮ
Transformation Control of Powder Metallurgy Super-elastic Ti-Ni Alloy by Adding 
AmȮCjckclrŵ*ȮFuntai Oyobi Fummatsu Yakin/Journal of the Japan Society of 
Powder and Powder Metallurgy, Vol. 66, No. 1, pp. 9-16. 

4. ?kmplrfgrgnmle*ȮQ,*ȮQpgnp_q_pr*ȮR,Ȯ_lbȮIf_lr_af_u_l_*Ȯ?,*Ȯ0./7*ȮŴBcqgelȮ_lbȮ
D_`pga_rgmlȮmdȮLgRgȮDp_kcȮSrgjgxgleȮdmpȮClbm`pmlafg_jȮT_jtcŵ*ȮIOP Conference 
Series: Materials Science and Engineering, Vol. 559, No. 1, Code 012004. 

5. Phukaoluan, A,, Khantachawana, A,, Kaewtatip, P,Ȯand Dechkunakorn, S,, 2018, 
Ŵ?qqcqqkclrȮmdȮamppmqgmlȮ`cf_tgmpȮglȮ_prgdgag_jȮq_jgt_ȮmdȮugpcqȮdmpȮmprfmbmlrgaȮ
applicationsŵ*Ȯ6thȮInternational Conference on Material Science and 
Engineering Technology8 ICMSET 2017, 20-22 October, Seoul, South Korea, 
Code 212519, Vol,Ȯ917, pp, 197-201, 
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ĶĻ,ȮħĶ,ȮŀĶĶĦıȮŏĶŊŀĚĺŇŏĻļ 
Assoc,ȮProf,ȮDr,ȮAnnop Ruangwiset 

 
1. ĮĶŃĺńĨŇĔŅĶĻŉĔļŅ 
ĮƖȮė,Ļ,Ȯ2001 D,Eng,Ȯ&Aeronoutics & Astronautics', Kyushu University, Japan 
ĮƖȮė,Ļ,Ȯ1998 M,Eng,Ȯ&Aeronoutics & Astronautics', Kyushu University, Japan 
ĮƖȮė,Ļ,Ȯ1996 B,Eng,Ȯ&Aeronoutics & Astronautics', Kyushu University, Japan 

 
2. ĳŅĶŃĚŅĬĽŀĬ 

2.1 ĳŅĶŃĚŅĬĽŀĬŒĬĮƤěěŋĭńĬ 
ĶŅĵĺŇĝŅĶŃħńĭĮĶŇĠĠŅĨĶň 
MEE 111ȮĔŅĶŏĕňĵĬŐĭĭĺŇĻĺĔĶĶĴ      1 ľĬƞĺĵĔŇĨ 

ȮȮ(Engineering Drawing) 
MEE 316ȮĔŅĶŒĝƟőĮĶŐĔĶĴĝƞĺĵŀŀĔŐĭĭĽŜŅľĶńĭĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸ  1 ľĬƞĺĵĔŇĨ 

ȮȮ(Computer Aided for Mechanical Engineering Design) 
Ȯ MEE 24/ȮőėĶĚĚŅĬĔŅĶŀŀĔŐĭĭĶĺĭĵŀħȮ/    1 ľĬƞĺĵĔŇĨ 

ȮȮ&Capstone Design Project I) 
MEE 240ȮőėĶĚĚŅĬĔŅĶŀŀĔŐĭĭĶĺĭĵŀħȮ0    1 ľĬƞĺĵĔŇĨ 

ȮȮ&Capstone Design Project II) 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 331ȮıĸĻŅĽĨĶƢŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇĬ    1 ľĬƞĺĵĔŇĨ 

ȮȮ&Flight Dynamics and Control) 
MEE 333ȮĔŅĶŀŀĔŐĭĭŀŅĔŅĻĵŅĬ     1 ľĬƞĺĵĔŇĨ 

ȮȮ&Aircraft Design) 
MEE 661ȮĺŇĪĵŅĬŇıĬīƢ       12 ľĬƞĺĵĔŇĨ 

  (Thesis)  
MEE 671 ĽńĴĴĬŅ       / ľĬƞĺĵĔŇĨ 
 ȮȮ&Seminar) 
 
 

2.2 ĳŅĶŃĚŅĬĽŀĬŒĬľĸńĔĽŌĨĶĬňŘ 
ĶŅĵĺŇĝŅĶŃħńĭĭńĦĤŇĨĻŉĔļŅ 
MEE 331ȮıĸĻŅĽĨĶƢŐĸŃĔŅĶėĺĭėŋĴĔŅĶĭŇĬ    1 ľĬƞĺĵĔŇĨ 
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ȮȮ&Flight Dynamics and Control) 
MEE 333ȮĔŅĶŀŀĔŐĭĭŀŅĔŅĻĵŅĬ     1 ľĬƞĺĵĔŇĨ 

ȮȮ&Aircraft Design) 
MEE 662ȮĺŇĪĵŅĬŇıĬīƢ       36 ľĬƞĺĵĔŇĨ 

  (Dissertation)  
 

3. ŏľĨŋįĸĪňŗœħƟĶńĭĴŀĭľĴŅĵŒľƟŏĮƦĬŀŅěŅĶĵƢĮĶŃěŜŅľĸńĔĽŌĨĶĬňŘ 
3.1 ėŋĦĺŋĥŇŐĸŃĽŅĕŅĺŇĝŅĽńĴıńĬīƢĔńĭĽŅĕŅĺŇĝŅĕŀĚľĸńĔĽŌĨĶȮŏĮƦĬįŌƟĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬĪńŘĚħƟŅĬĺŇěńĵŐĸŃ
ĭĶŇĔŅĶĺŇĝŅĔŅĶȮĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĕŅĺŇĝŅĺŇĻĺĔĶĶĴŏėĶŊŗŀĚĔĸȮĴňĮĶŃĽĭĔŅĶĦƢĪŜŅĚŅĬŒľƟľĬƞĺĵĚŅĬĳŅėĶńģȮ
ŐĸŃŏŀĔĝĬȮĪňŗŏĔňŗĵĺĕƟŀĚħƟŅĬĺŇĻĺĔĶĶĴŀĵƞŅĚĨƞŀŏĬŊŗŀĚ 

3.2 įĸĚŅĬĺŇĝŅĔŅĶĵƟŀĬľĸńĚȮ5ȮĮƖȮ 
1. Ps_leugqcr*Ȯ?,*Ȯ0./7*ȮŴ?srmk_rgaȮ?jrgrsbcȮ-amlrpmjȮmdȮKsjrgpmrmpȮ?gpap_drȮugrfȮ
Amlqgbcp_rgmlȮmdȮKmrgmlŵ*Ȯ0./7Ȯ/qrȮGlrcpl_rgml_jȮQwknmqgskȮmlȮGlqrpskclr_rgmlȮ
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