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Performance of a Mix Mode Solar Dryer for Drying Azadirachta Indica Leaves
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Abstract

An experimental study was performed to determine the drying characteristics of Azadirachta
indica leaves using mix mode solar dryer and compared with sun drying process. The capacity of dryer
was found to be 10 ke for fresh Azadirachta indica leaves. The initial moisture content of Azadirachta
indica leaves was 80% (wb) and the moisture content was left 0% (wb) within 2 hours drying period. The
dryer reduces drying losses as compared to sun drying. However, the temperature of the drying air was
varied between 30 - 50 °C, depends on the weather conditions. The color and the flavor of the dried
product with this dryer was comparable to that of a high quality dried in markets, was completely

protected from rain, animals, insects.
Keywords: mix mode solar dryer, solar dryer, solar collectors, solar radiation, Azadirachta indica leaves
1. uni

Tuazian Sanuddseinuninsmieiiesasinnusznouesudiidianansodulduselovognedu
lmaﬂmmﬂwma wiu Wl umayulns LLﬁ“’I%LUHEﬂiﬂH’ﬂiﬂ Lﬂumu ﬂﬁvmummﬂﬁﬂmmﬂmﬂamsmﬂme
WSpRUW I zn1se UL rtisanauTure mannataedudinsudaidennidesuazuuaiiSouas
Jasfiudunsieanndsanysnuazuuasiie Insevusiefiinunsnsdenldfumly Wiun nsanuanamusssusa
Reidmszdildie uarhisoudedilding uifinuszaulymnsdomevemdnnassninenismnigunissuniu
nuwat un gisfimsdudeudianusndrequasnsmnuansssunaztutuanniuiheniedeniualals
wszliannsafivsaanvionvauld ansturesdanaszanadldtrdududisiviosihuamnn wieoa

Awwwide afnassdusemalne Ailnagussmanendeu | 1809



The 7"" NPRU National Academic Conference
Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 30 — 31 March 2015

Lﬁ&lWlEm'mﬂ’]iL‘U‘&JﬂNu mia‘umemwmuammmmulﬂmumamaﬂmmwmmwammeﬂmelm N1TOULITIAIE
LA DIOULHIAY I93INYIAUNNYDINANHAFAINAT? wmﬂmﬂamiaummmmauwaaLLaamwm Mnlgianlunig
Winldukatoonin warlddosnesfinanaidunn Iudasadiazlonduriold fufuluaddedavsiinisane
Uszaniamueaedesaunimdsnuaseniinduuunadluniseuluasian (Abdel-Shafy, S., 2002: 106), (Koustav,
S., 2007: 7), Janjai, S., 2008: 33), (Bala, B. K., 2009)

2. AN15NNAa99

sLuﬂ”l‘iﬂﬂ‘U”lmﬁ‘iﬂuu‘U@ﬂLﬂiENE]‘ULL%J%]”ILUHG]ENWTIU%EJN& oA gaungll wazALudmSlun AT
melunaznieuena3sauwi I@a’lﬁjmimmammmua mﬂmummﬁ fva TECPAL JU DTM550  dmisuteya
anudusadasefindldindednsluiwmes (pyranometer) e KIPP & ZONEN JUCM 11 warnmsUasuulas
AT HAR ST %qﬁﬁé’aﬁqlé’amﬁqm%"mﬁa’?@mmqmwﬂ Faurunilusunmil 1 9angunmdl 1 1Huspimes
InsEudveedeau (T,T, L‘fJuﬁ;mﬁ?@qmmﬁmdumémau, Ta Lﬂuﬁ;ﬂﬁi’m}mmﬁmmﬂmé@u uag Iy
L‘fJua;mﬁi’mmmrﬁ'u%’qﬁmqa’lﬁmé, H, - H, Lﬂuﬁ;mﬁ%f@mm%uﬁuﬁmémmmmﬂmﬂum%‘lmau, H, Lfluﬁ;mﬁfm
AT udLTIME oI ALInAeY, Ex;-Exq Lﬂuqmﬁmq@haahawamﬁmﬁzﬁﬂwiw,ﬂ%"mau, EXout Lﬂufﬂqmﬁmaﬁaaéw

T

NanSuginguen

T49 H49 EX4
. T;, Hj, Ex;
hd Tzs st EXZ
. T, H;, Ex,

: TA’ HAa 109 Exout

JUN N 1 wansiunisvesgaiiviinnsindeyaneluiaieseunimaanuiaeinduuuneay

MsMAABUALIIAULYBATBIBULTR azvaaeulaniseuluazian 10 Alandu TagaziBuvhnismaasaan
10:00  u. wazmgavinnsmaasailafegiauiis Inevinisingauvad arwtuduivsluenme  swdaimdnues
fhegraameluiniesiarusniaiesaunn 15 urit daudmuduisdnoifindastufindiyn 1 undt wiaun
Wden 1 Hlus ethAedeluine

3. HANTSIY

Tugafivinnnsveass Ao Tui 29 iy 2556 anmviasinUasnluss Gedanslaannsinanudusdnia
217ne (i‘Uﬂ’l‘W‘V] 2) mﬂsﬂwmwammmaqmmﬂvﬂ,mmﬂLmeiaamqmmmmavmumaqLmaaammmmaqm’]

aaunniveeINFkInRaNUsTUNM 10 - 20 C muamﬂunawﬂgﬂmww 3 TpgazuUsAmunisiasunlasuesnin

q U
[

WU5aEn19019n S lULAREYI4I81 AMUANNIUFUNNSVBIINTA ALNUINANUTUEFUINSIUTINE19NAIE ALY
guuazanadluyisasenn duandunsmsunini 4 Wefiansananuduremdnduginuianuduanasdeudis
157 1UIINVBINTITIU WALALLSUAITIUTIWINEY 198N15ANAIVDIAIUTUNEA T L ULASBI9UILANALSINI

1810 | Research Development to create the creative Thailand for stepping towards the ASEAN Community



M5UTEYANINITIEAUNA WIngdesviguasusy aseai 7
wvedesuiguasUsy | Jwdauasugy | Ussmelne | 30 - 31 Juay 2558

ANMUTUNAANN UTNRINLAARIUTITUTIR NEAUTUVDIFIDE19MULATDIDUBINIZANAIINN 80% AUMFUTTU
0% UanwragunIng 5 Weauwuailuazinviauainumidngs 10 Alansu anaandeusyann 0.5 Alansy

1000
900
800
700
600
500
400 29/03/2013
300 -
200 -
100 -

Radiation (W/m?)

0 T T T T T T T T
8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00

Time

JUNNT 2 uanenisuusAvesrudusidnisending

60.0

50.0 1 o
_ ) - g5 E
© 40,0 I G ]
E ',__..nnf“"‘"' ’_x_____,,,_--—-x-——x——'_*—
= i —
E 00 4 ———
£
& 20.0 A 29/03/2013

10.0 4

e T] -M=-T2 - &=-T3 -#-T4 —x—Ta
0.0 T T T T T T T
10:00 10:15 10:30 10:45 11:00 11:15 11:30 11:45 12:00
Time

JUAMAN 3 wananisuusAvesaumgiienniAwInges (T,) MUaMMNNeNAUTINTUI NGNS (T,-T,)

Wwwwide afassdusemelng Aalnadussnavendeu | 1811



The 7" NPRU National Academic Conference

Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 30 — 31 March 2015

75.0
70.0
29/03/2013
650
é ............. ”
z 0.0 1 TWEITaa e
= N Keeenl,
= 550 \\.:\\ ------ Heveooreniiingnn,
R S8 ey
TS ST
50.0 A R SRyl LT v
L Eh Sos
45.0 1 = d E‘ T
— -RHI- ®~ RH2- & —RH3--*--RH4"* RHa ’
40.0 T T T T T T T 1
10:00 10:15 10:30 10:45 11:00 11:15 11:30 1145 12:00
Time

JUNT 4 uanenswUsAanuBuduimsvesoMakInged (RH,) fueiniafilvanieluiniosouniauiasdu (RH,-

RH,)
80 w ......... DG ovoreacens ko AALETTITITS * O .
Mt’:g.:;.‘: *:.~.~'. M eeennnnn,,, >, TP %
~ ‘mﬁk
275 “Een
i
£ N
2 70 1 N
2 29/03/2013 N
2 N
-2 N\
2 65 i \\\
- %= Ex] --M--Ex2 —® - Ex3 — & —Ex4 % Exa A
60 T T T T T T T
10:00 10:15 10:30 10:45 11:00 11:15 11:30 11:45 12:00
Time

JUAMAN 5 wananskUsAIANNduiuna1vetenglunIesaulis waginniannieuen
4. d3UNansIY
LATDID UL AU IR UUNANAI NN TR ULINENA 9 laF Ingaumnivedein1Anltanwnesy

$98n19017nIwUsAILY 30 - 50 C ANUAMITUSIENI9D1TINE NANA NN URANSINIINITAINLARAIUFTIUYA

warANTLYRIB Il LIATENR ULNALHANAUEAYNEAINIINTAINLARAINSTTNYA ANNTUYRIIBElY
\ATDIDUUINILANAIIIN 80% FUMARUTEUIN 0%

5. Ainfinssuusznd

HIA8vveUAN F99MANT13158 Aslasy Juniane Tunsideailedeyaninuidusdniseniing

1812 | Research Development to create the creative Thailand for stepping towards the ASEAN Community



M5UTEYANINITIEAUNA WIngdesviguasusy aseai 7
wvedesuiguasUsy | Jwdauasugy | Ussmelne | 30 - 31 Juay 2558

6. LANE15919949

Abdel-Shafy, S., Zayed, AA. (2002). In vitro acaricidal effect of plant extract of neemseed oil
(Azadirachtaindica) on  egg, immature,and adult stages of Hyalommaanatolicum
excavatum(Ixodoidea: Ixodidae), Veterinary Parasitology, Vol. 106, pp. 89-96.

Koustav, S., Anamika, B., Subrata, L., Soumitra, C.i, Subhabrata, D., Purnendu, R., Rathindranath, B. (2007).
Antibody response against neem leaf preparation recognizes carcinoembryonic antigen,
International Immunopharmacology, Vol. 7, pp. 306-312.

Janjai, S., Srisittipokakun, N. and Bala, B.K. (2008). Experimental and modeling performances of a roof-
integrated solar drying system for drying herbs and spices, Energy, Vol.33, pp. 91-103.

Bala, B. K. (2009). Solar drying of fruits, vegetables, spices, medicinal plants and fish: Developments and
Potentials, paper presented in the International Solar Food Processing Conference.

Srisittipokakun, N., Kirdsiri, K. and Kaewkhao, J. (2012). Solar drying of Andrographis paniculata using a
parabolicshaped solar tunnel dryer, Procedia Engineering, Vol. 32, pp. 839-846.

Auwwide afnassdusemalne Ailnagussmanendeu | 1813



The 7"" NPRU National Academic Conference
Nakhon Pathom Rajabhat University | Nakhon Pathom | Thailand | 30 — 31 March 2015

NSNAFBUANTINULVDIUATABUUINAINULEITInduuuRaNsmTuauwidlulzngn
Experimental Performance of a Mix Mode Solar Dryer for

Drying Citrus Hystrix Leaves
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Abstract

A mix mode solar dryer has been built in at Faculty of Science and Technology, Nakhon Pathom
Rajabhat University, Nakhon Pathom, Thailand for drying agricultural product on large scale. In this
paper attempt has been made to evaluate the performance of developed dryer to dry Citrus hystrix
leaves. The solar dryer were used for drying 50 kg of Citrus hystrix leaves with the moisture content of
84.0% (wb). The Citrus hystrix leaves can be dried in 5 hours with the remaining moister content is about
0% (wb). The products being dried in the dryer got the heat from both the sunlight and the collectors.
The gualitative analysis showed that the traditional drying, i.e. shade drying or open sun drying, dried
banana in 2 days, while the solar dryer took only 5 hours. However, the temperature of the drying air

was varied between 30 - 55 C, depends on the weather conditions.
Keywords: mix mode solar dryer, solar dryer, solar collectors, solar radiation, Citrus hystrix leaves
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Experimental Performance of a Mix Mode Solar Dryer for

Drying Ocimum Basilicum Leaves
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Abstract

This paper describes a mixed mode solar dryer. The dryer was designed for small-scale
commercial producers of agricultural products in non-electrified locations. The products to be dried are
placed in multi layer on a wire mesh a mixed mode solar dryer to receive energy from both hot air
supplied from the collector and incident solar radiation on products. Temperatures in the drying
chamber varied from 30.0° C to 60.0° C depend on the weather conditions. To investigate its
performance, the dryer was used to dry 30 kg of Ocimum basilicum leaves in January 2014. The dryer
could be used for Ocimum basilicum leaves of 83.33% (wb) moisture content, and they could be dried
within 1 day, with 0% (wb) remaining moisture. In addition, the Ocimum basilicum leaves being dried in a

mixed mode solar dryer were completely protected from rain, insects and dust.
Keywords: mix mode solar dryer, solar dryer, solar collectors, solar radiation, Ocimum basilicum leaves
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Abstract

The samarium-doped lithium-gadolinium borate [60Li,0:10Gd,05(30-x) B,OsxSm,Os] (LGBO:Sm™")
glasses have been melted and quenched in stainless plate under an air atmosphere. Some physical and
optical properties within wavelength concerned and photoluminescence of the LGBO:Sm’" glasses were
measured and discussed. In absorption spectra, there are 2 obvious peaks in UV-VIS range and 6 peaks
in NIR range indicating the sm™ i glass matrices. The sharpness of a peak, in the absorption spectra,
also increases with concentration of the dopant. The 7 obvious peaks in excitation spectra represent the
transitions from the ground state 5H5/2 to various excited states. Furthermore, The emission spectra were
observed under 404 nm light from the Xenon compact arc lamps. The emission spectra was.... according
to CIE 1931 from International Commission on Illumination to identify color of the light emitted from the

glasses which had excited by the light of 404 nm. As the result, all glasses give the orange-red light.

Keywords: lithium-gadolinium, luminescence spectra, LGBO, glass, samarium, CIE 1931
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