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Temperature profiles in natural-convection model
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Temperature profiles of the natural-convection solar drier without load
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—€— Temp. at upper tray

—&— Rel. moisture content upper tray

— Ambient temp.

—8— Rel. moisture content of chilli with sun drying
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Variation of temperature and relative moisture content (% dry basis) of chilli

on upper tray in the natural-convection solar drier against sun drying



—€— Temp. at middle tray

—&— Rel. moisture content of chilli on middle tray
—— Ambient temp.

—8— Rel. moisture content of chilli with sun drying
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—€— Temp. at middle tray

—4&— Rel. moisture content of chilli on middle tray
— Ambient temp.

—&— Rel. moisture content of chilli with sun drying
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—®— Temp. at upper tray

—&— Rel. moisture content upper tray

— Ambient temp.

—8— Rel. moisture content of chilli with sun drying
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Variation of temperature and relative moisture content (% dry basis) of chilli on

upper tray in the controlled air flow solar drier against sun drying



—®— Temp. at middle tray
—&— Rel. moisture content of chilli on middle tray

— Ambient temp.
—HB— Rel. moisture content of chilli with sun drying
100 N - 100
80 — - 80
I
A\ - 7
)
|72}
s
=
60 5
RS °
) A
1= N
g g
: :
b1
=¥
: :
= R
40 =)
]
3
&
[
20
0 0

Drying time (hr.)

q‘ ~ a a di‘ [ v g’ @ a
NINN 35 fﬂilﬂafJ‘HLL']Ja\‘]QﬂlW{]iJLm%ﬂillTQLﬂ'J”I?J‘]f‘L!ﬁ?JWVI‘ﬁ%@QMTWHﬂWiﬂ
& y 4 v y v Yy o N
(ﬂ’J”I?JﬂfU?JWﬁj@"IHLLWQ) 1/]BULLWQGLL!E]”IﬂﬂaNﬂ?ﬂ&ﬂ@'ﬂllﬁﬂwa\NTHLL?N@TV]@]EJ
Tagmsarunums InavesemanlTeuiisusumsainuan
Variation of temperature and relative moisture content (% dry basis) of chilli on

middle tray in the controlled air flow solar drier against sun drying
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—®— temp. at lower tray

—&— Rel. moisture content of chilli on lower tray
— Ambient temp.

—H— Rel. moisture content of chilli with sun drying
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Variation of temperature and relative moisture content (% dry basis) of chilli on

lower tray in the controlled air flow solar drier against sun drying
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Combination the relative moisture content (% dry basis) of the different trays in

the controlled air flow solar drier against sun drying
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Relationship between drying time and drying rate by controlled air-flow solar drier
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c)

d)
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Drying curve in upper tray
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Drying curve in middle tray
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Drying curve in lower tray
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Drying curve by sun drying
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v Y
a Iy a Jd v
M3197 2 HANTOUNT NUHIAIBFOULTINGINTUUAIDINAGNS 2 LU

The effect of drying conditions inside both of solar driers

Type of drying

Natural-convection air flow Controlled air flow solar

Parameter solar drier drier Sun

Upper Middle Lower Upper Middle Lower drying

tray tray tray tray tray tray

Maximum temperature
(0
Moisture content 9.35 10.54 12.66 7.55 8.46 10.29 8.92

71.67 62.75 57.75 82.50 70.75 62.75 42.5

L* (initial 24.54")  24.88"  24.92° 2473 2635 28.67" 27.77° 2873
a*(initial 38.779)  22.52°  25.85°  21.96° 24.66  28.15 2816  29.38°
b* (initial 25.06")  14.00°  17.05°  12.70° 15.66° 17.15° 17.18™  18.24°

Relative moisture
1.70 6.64 9.23 3.80 423 4.09 6.35

content
RH 27-54 42-64 45-90
Moisture content
31-84 25-81 19-25
(kg H,O / dry air)
Average air mass
0.0072 0.0064 -
flow rate (%) [kg/s]
Average temperature
air at inlet collector 33.15 34.15 -
(0
Average temperature
air at outlet collector 46.75 46.75 -

(0
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H a [ a o :1’ 1
3197 2 HANTOUNT NUHIAIBFOULTINGINUUAIDINAGNS 2 LU (AD)

The effect of drying conditions inside both of solar driers

Type of drying

Natural-convection air flow Controlled air flow solar

Parameter solar drier drier Sun

Upper Middle Lower Upper Middle Lower drying

tray tray tray tray tray tray
Average solar
collector efficiency 28.40" 25.83™ -
M
Average drier . .
22.75 21.55 -

efficiency (1])

The difference superscripts in the same row (a-e) denote the significances (p<0.05)
" indicated non significant differences (p<0.05)

A9

2 1 1 v Y
naaniuledamsinaeuivestiinieludiedraudarinininaitesnin
1% c?’ Aa 9 [ 9 =) Jd v dyl @ Y
oasimsszeinnaIvi llfiermaiouSonanmsalianyueiindnsiniseuunianag
. . 1 [ 1 ) 9 A 9 Y (2
(falling rate period) 91nNTNAAINDIBY TUFIIFI TuaNsoUNEIN 7 douudandeaiu
a a’oa/’ o { a g 1 Y] 1 1
UEIDIMAINT 2 LU (Auaaslunng 33 uag 38) YSuaanusudiunarenieluaiegedia
~ =) a Y A dy Y A dy @ 1 A 9 v Y
mangauausnarivihiinnuiutdesiige anusuneludiedisausomasuiielaaie
v
watenaln 1aun mMsunsvesveanad (liquid diffusion) Nsunsvesle1in (vapor diffusion)
M5O UNVBIVDUHAINIBUTINUFOILAL (capillary flow) AITUUANAIIVDIANNAY (pressure
flow) HAZANULANANVYDIQUHURNN (thermal flow) Fev 19N THING InyToNINN M
I Qy o [ [ 1 o 1
na'lnnlamelusudleds wu lugiausn o ¥e4dATIMIOVURIAARY NMITLUNTVDIVEUHAIDI
3 ' T I [ Y] 1 1
dHumsaramuia uademorniumssuduveInNuLAnA19YeIANNTaULaTMTUNI Ve 1D
g‘ I Y dy A A di‘ % ll o dg’ K%
111014 (Heldman and Hartel, 1997) uonaniinmsnaouivesnnudumeludiodndauegiu
I o v o aa g [ ]
Taseadennuiugnguvesdledianazdunsnservesnnuiuniolulnssiies1anmues

10619 (Barbosa-canovas and Vega-mercado, 1996) @IUn3anuansn aeuaaslunini 32
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DULTININUY (Heldman and Hartel, 1997)
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a [~ @ o o w a {
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o

a 1

P} Y} P = a A . & 1 Y
HUTTAAA0INT ANNITNYDITHAITUNTNITI0991N carotenoids  FadIuIngsznouaie
capsanthin, capsanthin 5, 6-epoxide, capsaorubin, violaxanthin 8% xanthophyllys (Minguez-
Mosquera and Hornero-Méndez, 1994; Topuz and Ozdemir, 2003; Schweiggert et. al., 2007) P13
Y o [ Aa 1 9 Aa 1 I = o
NAADIDUURIAI0E1INT NNV VLRI IamA T uduas (a*) anas (daaasly
] ) Y
A15199 2) 11199910 carotenoid N1 1AM YNUAZUAITIIITINNINITOUUAIAY
. = a J Y 9 < ' v
(Schweiggert et al, 2007) WenINHMIgaIdenIsIzMetinnlgeImasouilunssali
v v W a 4 o a { IS
carotenoid duanueenFIuINIY 1 lHRanslasugilen sans PB-carotene 1ilu cis-B-
carotene (U Inaiazeglugy 13-cis, 9-cis 1ag 15-cis) (Fennemma, 1996) 31ANAADINUI N
a 1 I % @ .
gaungigemnmiduduaIaanisidonndoInUN1SNAADIYOY Kaleemullah and Kailappan
= A adq y A & & = A S
(2005) MMUIWBYAHYIN 1T UMD UURINNIUAIANWTUFIAIAAA 1HDIINNT oxidation
VD4 carotenoid MINAADIVEY Minguez-Mosquera Hazang (1994) wunluvazouniadTunm
. 9 1 Aaa Aq ¥ a A ~
caroteniod A3 F08AL 54 dIUUUYLMMIIzAUN1FIUNITOUNTN Ao 55 DR UB AT
A A A Yy 9 Qdydd a .. J I =
HRINNNINNDVUNIAIBaI YU NN TAuUAMNINTABTIN (UTW9 capsaicin A1ANNIIUE
1A (a%) Hazszezna 19 lunsouuit) gaga (Kaleemullah and Kailappan, 2005; Kaleemullah
[ 1 I Y] 1 { 1 & @
and Kailappan, 2006) d@auinnuiluduasludedisiainuaaiinigge saaeandesiunis
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NAABIVBY Topuz 1A Ozdimir (2003) Fanmsanuaaliainnmiludunsgege o10iieenn
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Drier efficiency of natural convection solar driers

Collector area Collector Drier efficiency
Type 5 ,
(m) efficiency (%) (%)
Solar drier modified from Asian
. 6 - 7.08
Institute of Technology (AIT)
Solar drier with husk storage
modified from Asian Institute of 3.255 - 12.40
Technology (AIT) Aor Gor 1°
Solar drier (corrugated iron
\ 1.13 - 13.70
collector) Aor Gor 3
Solar drier Aor Gor 1
(corrugated iron collector) scale 6.20 - 24.33
up 3 times
35.5 (for rock
Solar drier with flat plate
storage)
collector with/without rock 2.59 -
. 31.1 (for flat plate
storage
collector)
Solar drier for the cottage
. 7.5 39.1 50
industrial scale
Solar drier with biomass back
. 9 29.8 15.1
up heat exchanger
Solar drier with biomass back-
1.44 - 22
f
up heater
21.3 (for wire
Solar air heater with composite- absorber)
0.5 -

absorber system *

17.0 (for fixed

wooden absorber)
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(71®)

Drier efficiency of natural convections solar driers

Collector efficiency Drier efficiency

Type Collector area (mz)
(%) (%)

PAU portable farm
. 3.34 - 28.55
solar drier
Solar drier using hot
air from roof-
72 35 -
integrated solar
collectors '
Solar drier
incorporated with a
backup thermal energy 20 - 10.5

storage from wood

. j
combustion

a

N1 Oyra A 1wd (2528)

b

€

UA udIgITIN (2534)
“oysing duniousys uazilSan Jyadaiaa (2532)
d o Jd I o 1% Jd v daa
79108 IR LA IMUNIY SNEAFYT (2539)
e a 4 4
UFUUATIY WIHUNDI (2549)
" Bena 11ag Fuller (2002)
¢ Madhlopa lazAms (2002)
" Singh LazAME (2004)
' Janjai 1182 Tung (2006)

I Kirirat 1agAfLE (2006)
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The wupper tray The middle tray The lower tray
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