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Simulation and Optimization of Longan Drying with Hot Air
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Abstract
The objective of this research work is to develop a mathematical model and evaluate effects of the ambient

temperature and relative humidity on optimal drying conditions (drying air temperature and specific airflow rate) for longan
drying process. The drying simulation operated at the fraction of recycled air of 0% and 96%. It was found that the ambient
temperature and relative humidity gave a big role to specific airflow rate at the optimal operating conditions, but no effect to
drying air temperature for both of fraction of recycled air.
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Figure 1 Sensitivity of ambient relative humidity and ambient temperature on specific air flow rate at optimum point (intial longan-
weight of 2,000 kg, initial moisture content of 230% dry basis, final moisture content of 25% dry basis, specific air flow rate of

o
20 - 50 kg dry air / h-kg dry longan, drying air temperature of 60 — 80 C, fraction of air recycled of 0%)

finrsanamii 1 mawm13mmamwnummﬂumaaﬂm W mmwaﬂmamﬁvuﬁuwmmmﬁmaaamwmu
W waiwmamwmﬂwammw 611mammammmmmwﬁwmumﬁwu wag mawmmmmmmwﬁmwmmmﬁ
adeude sznuiawesgungioimenadeumuee lifinadem SAF wmmzmmqmmmaﬂ1m1msuﬁuwmmmﬂ
1AdouINIY wifuhhvesgamgiemmnadeusuinaden SAF ﬁmmzﬁuﬁqmmﬁﬁu sufusufumsuanaly
gﬁuhmm"l’mmﬁwmm%uﬁnﬁwﬁ"a1mﬁm¢15’anuazqmwgﬁmmmnﬂﬁ’amﬁwasiafh SAF ﬁanwﬁnﬁqﬂﬁﬂfuiumi
oued oS snnsfinsandavesungiemmnadennazanusuduimsomanadeuiauiuesls iieiiez
aunsadonlda SAF IRedunzaudiga

A 'Zasvmqmwgﬁzmzmm%‘@ﬁuﬁnﬁ’wam7n7mnm"m:ﬁﬁm’aé”mvﬂ75?waﬁuwwwmammﬁmmmuﬁqﬂ aito 19
ensraumsthemeanaun 19 1my 96% )

finsanami 2 leRnsandimgurgieimanadenlan seiiuinilemanududuinieinmiaden
dnduzildAsaI1Ms Tnasumzvesemme itz aufiaaiiuu Tiugaiu enduiinungiomauniadon
WY 20 BaraITa nuhmaNuELdTnTeImAmNAdeuTZIA 75 — 90% inua lifinademsasins nasume
youoMmAe LRIz auiiea) waziausudum e ImAIndenfidesziiing 20 - 40% wiiuhnmvesgugi
ommnadenlifinademsnsms lnasumsveseniseunitaiinnz aufiganaziiomanuiudminieimmnaden



a 7 A @ o - 4’
3. INGNMAATINHAT /71 33 a1 Uil 6(7’“?/}1) Wﬂﬁ'i]fnﬁlll FUIIAN 2545 mimaammmmzmmau'Zsuwmmzm/ 149

GEJEWW’JN 40 — 75% 22 muamwmammummﬁumaawaﬂs 121920 — 25 “lf 'lmwamemam”lmﬁ”lwammwum
’fﬂﬂ?ﬁﬂﬂllﬂxﬁﬂlﬂlﬂwﬁhﬂﬁﬂ ummatmmmwmﬁmmmmmmﬂﬂ’n 25 G]f "l]wﬁilﬁxiNﬁﬁ@ﬂﬁ)@liWﬂ'ﬁ"l“HE’I"lHLWWwEU’EN
EﬂﬂTﬁE]'ULLTN‘VIL‘HSﬂ ﬁil‘ﬂﬁﬂ tag LllE]ﬂ’ﬂllélfuﬁll‘W‘ﬂ‘ﬁﬁﬂfﬂﬁll’f]ﬂaﬂilllﬂﬂﬂuﬂ’ﬂ 75% %3&%“31ﬂ1%@§qmﬂgﬂ®1ﬂ1ﬁ
LL’J@Q@ZJL‘HJIJWﬁﬁ’t’)ﬂTt‘)ﬁ'ﬁﬂﬁhl’ﬁa‘l]ﬁ]HWW%GUEN’ENﬂWﬂE]‘LIlL‘I’i\iﬂmlﬂgﬁifﬂq@

—@— Specific air flow rate i Tamb = 20 esmuBaFua
68 - —2k— Specific air flow rate i Tamb = 25 esmuwarioa
—Ml- Specific air flow rate i Tamb = 30 esmuvadua

Specific air flow rate (kg i /h-Kg 4 jongan )
o
I

0.2 0.4 0.75 0.9

Ambient relative humidity (decimal )

Figure 2 Sensitivity of ambient relative humidity and ambient temperature on specific energy consumption at optimum point. (intial
longan-weight of 2,000 kg, initial moisture content of 230% dry basis, final m01sture content of 5% dry basis, specific air flow
rate of 20 - 50 kgdry air / h - kg dry longan, drying air temperature of 60 - 80 C fraction of air recycled of 96% )

2 ' ' '
ﬂ"li?!ﬂi"lmﬁ‘/ﬁ"lﬂ??ll?3%/6@85”Wﬂ17!!ﬁ;‘5ﬂ3711§1!ﬁl!ﬁ?’lﬁﬁllﬂdﬂ"lﬂ?ﬁ’l!i]ﬂﬁlﬂilﬁilﬁﬂﬂm‘H’ﬂllﬂ"li@ﬂl!ﬁ/ﬂ’m’iiﬂwE‘TJJ‘WETW
flﬂﬂfﬂiﬁﬂﬁ@\‘lﬁﬂ?W‘W’U'ﬂE}m‘VTﬂMLm ﬂ’ﬂiléh'uﬁil‘W‘Vl‘ﬁﬂlﬂﬂ@?ﬂ?ﬁui}ﬂﬁﬂuhlilllNﬁ@lﬁ]ﬁ]m‘ﬂﬂﬂﬂTiﬂ’ULLﬁﬂﬁ
mmwﬁuﬂﬁﬂmumwmmmmmma mm%uﬁuwmmmmmmeu'lmJNa@aammummmmmmm ﬁll‘l/]?fﬂ

a5l

£

o o a o ) U a g o @ o
ninmssassanmlaelduuuiiaemnnadamansvesmsovuiedrls wugaungiuazanududuinsves
v v v v Fa v
pIMAIAdoNinaAedAT 1IN lnas iz Nz auige ua lilinaseguugiiotmasuuieiunngauigananssin 19
dasrarumariermanauu ¥l 0% taz 96%

19NE1591909

e S9nSui5er uaz aund Tanugnd. 2532 mwamuuiaemndamansveanseuuizazneuonludeuntaasmsAnmumuanams
puudafiinza. mnmﬁwﬁdmﬁ1Jim;umﬁ‘mmiL?mmidmmmmﬁ"au wia uaz Tuwudn. Sranssuaoualszmalnelunszusy
sdug.

Achariyaviriya, A. 2001. Simulation and optimization of the drying strategy for longan drying. Ph.D. Thesis. Department of Energy Technology. King
Mongkut’s Institute of Technology Thonburi. Thailand. 140 p.

Achariyaviriya, A., S. Soponronnarit and J. Tiansuwan. 2000. Mathematical Simulation of Longan Fruit Drying. KASETSART Journal Natural Sciences.
34(2): 300-307.



