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Drying Efficiency Improvement Using Combination of Greenhouse Solar Dryer and Agricultural Waste
Furnace for Increasing Production Capacity and Maintaining Quality of Banana
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Abstract

The use of greenhouse solar dryer for banana drying is greatly affected by climatic conditions especially
during raining season or cloudy days, which take considerably longer drying time, easting poor quality of the
dried banana. The objective of this study was to improve the drying efficiency of a greenhouse solar dryer for
banana by combining agricultural waste furnace to maintain the drying air temperature. This study found that the
addition agricultural waste furnace assisted the greenhouse solar dryer for drying banana resulted in a
considerable reduction of drying time as compared to the individual greenhouse solar dryer banana qualities of
both dryers were not significantly different.

Keywords: agricultural waste furnace, banana quality, drying efficiency improvement, greenhouse solar dryer.

UNARER

nsauutilanldiefeseuumisnuuasenfinduun Seunszaniunsanudiondas axidedniniiesan
zﬁquﬁmmﬂluﬁqqq@clw%ffuﬁﬁmmmﬁq ﬁfaﬂmz}ﬁm?m'auLLﬁ\iﬁeﬂmﬁﬂﬁiw:mﬂummuLLﬁamqmuLLm
fadenarnliinunimaesndaaiinannudans qmﬁé’ﬂﬁ%qﬁ%qﬂixmﬁﬁ@ iedFunlqenssununiseuusielng 4
wieseLuiinAsnuuatefinduun Seunszansantum A TagnansnEns et dinnsnanuas e
ATUNINYBINAE mﬂmiﬁﬂmﬂ%ﬂﬁwudﬁmﬂﬁmmmLm:ﬁzﬁ@vmmim‘]:rmm’fmLm?:@muLLﬁqwﬁwuLmeﬁWE
wundaunszandieuukindasdeuainanansnanszaznan lunisauuilfunnndnilenou feutuesesey
whndrnuuasenfnduuuSeunszaniftecetnaien uietndlsiaunmnmndaeterieeuusion 2 liuansneiu
agalidadnAty
ANAATY: IANLELAMIAANINNITNEAT AMAINIBINAE LszANENIWNTaLIWN wiesauufandsuuasenfing

WULEAUNIEAN

uni

dszwalnadulszmaniniansasnssududindrAyzesiaseairimaasegiadnisnaniaasunaie

o
£ '
=

mﬁmmmmq@‘imﬂLfawq:ﬁﬁqaﬁﬁq [q25)R, 2535] ﬁmﬁmwL’fi@wma‘ﬂgnmn@lq'ﬁﬁuﬁ@‘lﬁﬂuiﬂmmmm’fmma‘w
QNAN [LWeyannA, 2545]Imm'quwfi\m:ﬁﬂﬂu?‘iﬂmeﬂm\aLL@:LLﬂigﬂﬂé’qmﬁﬂLﬂuﬂé’qmmLﬁuﬁ@LWW@ﬁW Tnendas
auuiadouninazamianialulssnalasanizniaazdueaniaenile wazngaunny doundosauuiaundauas
daldanminasasnadsyma 1w m’jﬂu [LTYANNA, 2545] AMUFUNTEUIUNNTUARNAILIALILN 1sznaydnatunaundn
4 Tunauudn iun NMIFTENNAELAN NFALUTINALY N1IATIRABLATUNINTBINARLALUTIAD N19aLUTINATE
Lﬁ@w’mLﬂuﬁqﬁwum@mmwmmﬂﬁfm@uLLﬁqiﬂ‘LﬁLﬁmmqwuL?ﬁﬂmmwwﬁqmﬂﬂﬂﬂfiwﬂwLm'f@nﬁﬁ oy
AN AUANIAINITHARLBINTTLIUNNTNAANAIEBLILIN

g ddenAlulagnTa LWTEARNANINNTINEAT ANUZAAINITHANART NUNANLNAENMANTANN 2. UNTITY 9. uWa1TAN 44150
Research Unit of Drying Technology for Agricultural Products, Faculty of Engineering, Mahasarakham University, Kuntarawichai, Mahasarakham 44150
nasrmalulagevinsuaslntundanfanzmaulad sminendaumiasain a. e a. WN817AIN 44150

1
1
2
2Depar’(ment of Food Technology and Nutrition, Faculty of Technology, Mahasarakham University, Muang, Mahasarakham 44150



9. MeAERTinwAT 17 44 217 3 (AyAw) AueNEU-F1UIIAN 2556 nsiffinlpe 511

flaqiufinnsanuiandasenutilanfirteseuufmasnuiasefinduundaunszanidugauln) usiny
ﬂmmfhﬁqﬁqmmam"[aiﬁumumwﬁmmﬂmgﬂﬁqﬁmﬁq%@LﬁmmnLfﬁlmfauLLﬁqﬁQﬂ@mﬁ%ﬁqﬁmﬁﬂ ANNTNI
nsauuiandaglfianizinainainanedu 1/1%Lqm‘ﬁﬁLmeﬁmﬂ'l,vhﬁwmwﬁaﬁ@mmﬁmmmuLLﬁ\u;ﬁ'aﬂslwﬁw 28-
380[@715]@ 2535] smLﬂumqamunuwﬂawmqmmlﬁ‘lfni”ﬂ wanlunsenuennu mandageuuieinaneanin
dadiannmaniiesannéaseuuiiinaneenindediengmnfiuinmdu wazifadendialagianzndasauudd
m@mluqmﬂum tzmmmmwjfauumfamnmmmmm@nmmuLm\ﬂﬂmuma L mqmﬂu Lﬂumu mnﬁmmmmmi
NARANTBNL ARt UL IN A LA ndLLEaunszan wazamNNTRINdaBe LA feTindnan i aadil
filsznaunisisiinnnudesnisiastfusiaseuifmasnuuaseninduiunFaunszanifiarananldanufeulunis
anuandnsldfaannnisnuuasenfinduasiamnuiaieliamnsniniseuuiandes liveiiluazdfluaseniing
wsinegRdeaueunr AN fanlun1se LUHIN A AN NN LA PRSI INTLLELE AR TAA NN N EATANG
flazldannnisnuuasefinduazimuia Lﬁ@q@fmLm:rfm@m\ammﬁmtﬂmmmé@Lwﬁqﬁmvl,é’dmiuiiwml,m:
Fastiu fsunnmnn wazsengn day

mnmmz’iﬂﬁfyLLmﬁmmﬁlﬂdwmﬁwﬁumuﬁ%ﬁ%qﬁﬁmqﬂizmﬁlﬁ@ﬂ%’uﬂgqm:mumiauLLﬁqufﬂ%
Lﬂ?'m'auLLﬁqwﬁ\muLmeﬁmsﬁmuﬁ@ummnéquﬁuLmLmLm:ffm@mqmst,ﬂwmtﬁﬂLﬁuﬁqéﬁmm'ﬁmLmﬁm:m
ATUNINTDINADE]

atnsaluazisnig
m’%‘lmﬂuLLﬁaﬂz’n’QfJWﬁmuLmeﬁmfﬂmuﬁ@ummﬂéquﬁuLmLmLm:rf'a”a@‘m\imim‘]:rmﬁzdmﬂizﬂ@wﬁﬂ
16U Weeeuus (Drying chamber) 1@ (Tray) WAAN (Blower) WAZLANLELARIAANINNIINGAT (agricultural waste
furnace) AaL&AAS LY Figure 1

Drying chamber

Figure 1 Greenhouse solar dryer and agricultural waste furnace

z%wi?"um‘?‘;famuLLﬁqwﬁwuLmeﬁmﬂ'l,muG‘faummni’quﬁuerLmLﬂtﬁm@m\imil,m:rmwzﬁwmiwm@m
auuandranield 2 anas Tdur anasihtlugsenfindifiesne wazanisfinuaseningldifieane dvsunnsayus
néaneldannsitligsenfindifameazutiveaniiy 2wy ldud  nseuutandasdasnismnenniAteuLL
ATINTALATULLTIAY  FennsauuiandaedagnisniennateuiuTA ez munszaUANNISe s ASa w14
AUUTIAIRYINGL 0.5 mis LL@:%@mr;TqLﬂ%ﬁﬁ@i@ﬂqmmﬁmmﬂmu%unn%u aduazaneen doulwsueiinasay
Sfinufidmunsenfindressiasenuds lainiafuiufindeya Fasieies MX-100 standard 40 chanel 1Tufin
foyadn @ yn 10 ww



'

512 n1sdfinlgs 1 44 21107 3 (Wes) AugNEU-F191AN 2556 9. MeAEATINEAT

NANISYIARDILASNISIANTDE
1. nstdagundasdsunapnuduaainads

Aalasuwlasponuduaeandssnals 2 4010z oA an10zninaeeningdileana (SSD) waran1avny
waaeRAgldiNeane (ISD F) aufuniseuwiianananialganinsnugsanindiiaanaazuisaaniilu 2 wuy tewn
U v v b % a @ o 4J £ % v v
N7 LUINNA2LAILNIINIBINIAFRULLLTIINTR (SSD N) BazhUut9Ay (SSD F) B9n17aLuiandnsfnenisnn

21NNAFRULLLTALALAUUATEALIAINNIFITR9BN AT RN I e uuieasivingL 0.5 m/s Aananslu Figure 2

300
250
200
150

100

Moisture content (% d.b.)

50

4277 49.32

I I I I I I 1
0 10 20 30 40 50 60 70
Drying Time (hr)

SSD N : Natural convection solar drying for sufficient sunlight condition
SSD F : Forced convection solar drying for sufficient sunlight condition

ISD F  : Forced convection solar drying for insufficient sunlight condition

Figure 2 Drying characteristics of banana at various conditions.
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SSD N : Natural convection solar drying for sufficient sunlight condition
SSD F : Forced convection solar drying for sufficient sunlight condition
ISD F : Forced convection solar drying for insufficient sunlight condition

Figure 3 Changes quality of banana
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