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A Study on Improvement Conventional Flesh Longan Drying Plant Combining Solar Energy from Green
House Effect
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Abstract

The aim of this research is to improve the conventional flesh longan drying plant reducing its drying cost
and drying time. The improvement was done by combining solar energy from the greenhouse effect to the
conventional heat obtained from fire wood furnace. The prototype drying plant of 2.5 x 3.5 x 2.8 m® (W x L x H)
was constructed having walls, ceiling, and doors made of 9 mm. gypsum board sandwich into 0.35 mm. metal
sheets. The firewood furnace was modified by covering the front opening with metal sheet and provides a blower
supplying air for combustion and blows the combustion products into two sets of heat exchanger. The heat
exchanger was made of 0.29 m. diameter arranged rectangular along the length of the drying plant. Exhaust from
the two exchangers was joint and ducted to the chimney at the back of the drying plant. Six units of 24 inches
straight blade centrifugal blower were used for circulating hot air inside the drying plant, also, drawing hot air from
the greenhouse and exhaust moist air through the opening at the top of the drying plant. The greenhouse was
constructed according to the design of the Agricultural Engineering Institute, Ministry of Agriculture and
Cooperatives having dimension of 6.0 x 6.0 x 2.7 m’. Result of drying 500 kg flesh longan from 86.46 %w.b. to
18.91 %w.b. at 60° — 70°C took 10 hours drying time having drying costs for firewood of 0.50 Baht/kg of flesh
longan. The improved drying plant could reduce the drying costs about 410 Baht/ton of flesh longan and drying

time by 4 hours as compared to those of the conventional drying plant.
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Figure 1 The conventional flesh longan drying plant at Bansanpahiang, Makhueajae district, Mueang, Lamphun;

(a) Furnace, (b) Heat exchanger, (c) Drying room

Table 1 Drying performance of flesh longan in conventional drying plant.

Holding capacity of dryer (kg.) 540
Initial moisture content (% wb) 87.5
Final moisture content (% wb) 17.4
Drying period (hr.) 14
Weight of dried-longan flesh (kg./day) 75
Temperature of hot air (°C) 60-70
Weight of used firewood (kg.) 492.8
Firewood consumption (kg./ hr.) 35.2
Cost rate of firewood (baht/ kg ¢ eiqnt) 0.91
Ratio of dry weight : wet weight 1.39:10

Place: the community enterprise of bansanpahiang, makhueajae district, mueang, Lamphun
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Figure 2 The improved flesh longan drying plant having additional solar energy from greenhouse effect;
(a) improved furnace, (b) improved drying room, (c) improved heat exchanger, (d) additional solar

greenhouse
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Table 2 Drying performance of flesh longan by the improved drying plant.

Holding capacity of dryer (kg.) 500
Initial moisture content (% wb) 86.46
Final moisture content (% wb) 18.91
Drying period (hr.) 10
Weight of dried-longan flesh (kg./day) 75
Temperature of hot air (°C) 60-70
Weight of used firewood (kg.) 248
Firewood consumption (kg./ hr.) 24.8
Cost rate of firewood (baht/ Kg . weiant) 0.50
Ratio of dry weight : wet weight 1.5:10

a o

AANTUNR

uatinssunnsAns 1 lsaBeundsuuaenduuuaniulsenEadANGy 0 AUTIAaINEATIAINgIN
Felud adedlud Tuggrudosnenfonan 2557 aunsniindsuaniauanuaending udisesldionly
w X onwad o “ - Y R
nszuaunsauuiailaalels danudn grungiiedanialulssEau sausioan 8:30 w.h 12:30 u. ldgmugiiaas 50.7
WAY 53.4 B9ANIALTHE TURRLNTIILLLIAN 0-2, AT 0-4 F2TN9 ANNANFL Hean luannfadaswianaLaulng i
n:llaz v o d' E2 ] = [ a o=l al/ ] val .34' o ]
ANNAFRINITLA d1H130TNNNRewEseluTEa undsBuaseNnsTanlsinns 2 dalue avdoslddveaiioan a1y
wasudludtiimanan fudiasainnisauiilaan leauuiiaasa luiesanwia

a9l
o X o [y ¥ o A o o Y] £ o .

nseuwiailaanlagnsaslaeuuieanlafedneuuuimun sraznanluniseuuiianiu 10 dalus Gafo
é’ al/ v o A’ al A’ v o U Yo A’ a o o o o % |
11 4 dalusannlsseuurivan letle@nesuuuivuiing uardnaan ldaadamas it udmiundsanuanudeu i 0.50
uwsieilaniuan sgnndtuasilszudnanldanals 0.41 uwseilaniuan anlssauuisanlatlednasuuuiuinug
A o R 1 o dy o
s Useudnlins 410 unsesuileanloan

LANA19A19DY

NITNIWNANNL.  2549. Lmuw%ﬂﬁwﬁqmm:ﬂ:ﬁ 3 (19l 2548-2554). senulszantl 2548 AinanuulaunEuAUINUNAY,
NILNTNNANNU. [72 ummu’l,ﬂﬁ] uaaTisn: http://Awww.eppo.go.th/doc/annual-2548/index.html.

e 81n3, yad mmum vadnA UEYAN, ummm ARIANUWIA, BTN 1ITIER, Woun uagse, gie 517 uazdPANA LAWINIIA. 2556,
ﬂm:mmi’lmmm@uLWNam@uuumufmmmuiwauLmqwmmuummw[ﬂﬂmmumimmmmq Tw: nsdszguniadanag
JoaUANENGEINERSANERS AT 51 @nenaniInanssuANanSuazAINssHANERS. SUT 57 NNAWUE 2556. 04 81ATAUE
FauN 3 NMNANENALLNEATANARS, LNAULU, NN,



	ชัยวัฒน์ เผ่าสันทัดพาณิชย์P0F ,2P,  สนอง อมฤกษ์P1, 2P,  เกรียงศักดิ์ นักผูกP1, 2P,  สถิตย์พงศ์ รัตนคำP1, 2P,  ธีรศักดิ์ โกเมฆP1, 2P, ปรีชา ชมเชียงคำP1, 2P,  เวียง อากรชีP2,4P,  อนุชา เชาว์โชติP2,3
	Chaiwat PaosantadpanichP1, 2P,  Snong AmaroekP1, 2P,  Kiangsak NukpookP1, 2P,  Satitpong RattanakamP1, 2P,  Theerasak KomakeP1, 2P,       Preecha ChomchiangkamP1, 2P,  Weng ArekorncheeP2,4P  and Anucha ChaochotP2,3
	Abstract
	บทคัดย่อ
	คำนำ
	อุปกรณ์และวิธีการ
	ผล
	Figure 1  The conventional flesh longan drying plant at Bansanpahiang, Makhueajae district, Mueang, Lamphun;
	(a) Furnace, (b) Heat exchanger, (c) Drying room
	Table 1  Drying performance of flesh longan in conventional drying plant.
	Figure 2  The improved flesh longan drying plant having additional solar energy from greenhouse effect;
	(a) improved furnace, (b) improved drying room, (c) improved heat exchanger, (d) additional solar greenhouse
	Table 2  Drying performance of flesh longan by the improved drying plant.
	วิจารณ์ผล
	สรุป
	เอกสารอ้างอิง

