NFATIVINTS IMINTSUAERS WoU.  UA 11 avud 1 1

M3FITITIMI IAINTINAVAAS 3.1,

UBU Engineering Journal

UNANLIRY
nﬁamzﬂznmamm%a:gﬁ LﬁﬂNTﬂﬂLﬂ%ﬂdE}:%ﬂ"lﬂ'\ﬁLLiJ‘]J ﬂﬁﬁﬂﬂ')'\&d%ﬂ%

Reduce the Drying Time of Aluminum Rod by Using Thermosyphon Air Pre Heater

Usean Busana® Aansssy Tusisendng aufesh gy
puEIMNITUAERS NInetasmaluladssseadiuen onneles Jminduslml 50300
Pracha Yeunyongkul* Passawat Watcharadumrongsak Somkiat Wongpanich

Faculty of Engineering, Rajamangala University of Technology Lanna, Muang, Chiangmai 50300

* Corresponding author.
E-mail: ypracha@rmutl.ac.th; Telephone: 0 5392 1444

1%

UnAnga

mAdelifleAnwnsansseznanmssunnuszgiideslasindesguamauvundneiuiou eanszeznauasndsnylu
nseunnuargiifisulagldenniadusnaslunisuanildsumnuiou sonuuuiadesgueiniauuunidnaiuieu lnendn
\sugenaninuiou lilemAnsUsevingnigean nuin mdnarudeuil fansusendngvsgegavhainvienosunadusinu
AugNaeNIBUen 19.05 Fadluns Anueidwyiseme dufuauiounasdiuaiuiiu fie 300 10 uaz 300 Hadiuns ALa1RU
ansvhauite R13da Snsdumaiuasinnuiosas 50 lasUiinasvesdiuvinssme s1uauviemdnauiou 80 vie Funaou
\Wuwivezgiifiounans vuaduiugudnatsmeuen 30 fadlms 812 400 fadns tutdnsausiovie 0.1 Alansu $1uau 10 vio
naaoulnsiunuezgiideniiunsdsilueulugeuuuuiy uasdauiiindundosguoiniauuunidnaudou wWisuiivuna
nIsmadouTts 2 sEUUindEIveteTnia 1 2 uar3 wasHeIunT amdiy uargamgiionnd 70 76 way 80 sar YAy
AU wanisveReuNUI unuergiiiisuftoulugeunuuinduniesguarmanuunidnauieudl 1 wesieluni uargamngl
91077 70 76 uaz 80 ssrwAldya fanumszauiign AoldiatluniseunnuezgiiiisuananierIeuiiisuiunisounss
ozgiiilonlugouuuuifiu fio 13.3 17.8 way 11.5 Wesldud mudiy uazAszAvinavesniasguoinauuundnauiou vie
yaaumaiirnuda 1 2 uaz 3 m/s Aedasas 333 31.8 uag 29.6 muaFy gumgiiomAadsfieonanieieguennALUUN
dnefeusumuniu fanuds 12 uae 3 m/s gatiu 122 118 way 10.1 ssreaided nudiy

o

AdAeY
nanAuTou m%aq’umam SyelIaney Ussdvowa
Abstract
This research is to reduce the drying time of aluminum rod by using the thermosyphon air pre-heater. The test is to
reduced time and energy consumption for dried aluminum system. The thermosyphon heat exchanger was performed
using the thermo-economical method. For the optimum system size, it was found that the thermosyphons were made
of copper tube with the outside diameter of 19.05 millimeter and 0.8 millimeter wall thickness with a total of 80 tubes
when the evaporator section length, adiabatic section length and condenser section length was 300, 10 and 300millimeter,
respectively. The working fluid was R-134a, filling ratio was 50% by evaporator section volume. The specimens were made
of aluminum tube with the outside diameter of 30 millimeter, 400 millimeter total length and 0.1 kilogram weight per
tube with a total of 10 tubes. The experiments were divided to two main parts: one with the conventional system and

the other with the thermosyphon heat exchanger. Each main experiment was divided to various sub-experiments that
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were conducted at the air velocity of 1, 2 and 3 m/s and air temperature of 70, 76 and 80 °C, respectively. The result

was shown that drying time of the thermosyphon heat exchanger system with the air velocity of 1 m/s and the air

temperature with 70, 76 and 80 °C was optimum. The drying time were decreased when compared with conventional

system about 13.3, 17.8 and 11.5 %, respectively. Effectiveness of the thermosyphon heat exchanger, counter flow type

heat exchanger with the air velocity of 1, 2 and 3 m/s were 33.3 31.8 and 29.6 %, respectively. In addition, the outlet

temperature of air which recovers heat from the condenser section of the thermosyphon heat exchanger with the air

velocity 1, 2 and 3 m/s, was increased by about 12.2, 11.8 and 10.1 °C, respectively.
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