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A Study Effect of Hot Air Recirculating Ratio on Drying
Behavior of Tilapia by Using a Hot Air Dryer Installed with
Stainless Wire Mesh Porous Material
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Abstract

This research aimed to study the effect of hot air recirculating ratio on behavior of tilapia
drying by using a hot air dryer by installed with stainless wire mesh porous material.
A present dryer was modified by co-operation of recirculating hot air and porous material
at the inlet of drying chamber. In experiment, hot air temperature and velocity were
maintained at 70 °C and 2 m/s respectively. Hot air recirculating ratio (C,;,) was varied
by 0, 40, 60, and 80 %. Tilapia sliced was used as a drying product and mass of tilapia was
recorded at interval 20 min during drying process until saturated mass condition. In this study,
parameters considered of investigate the drying behavior were: dry basis moisture content (M,),
moisture ratio (MR), drying rate (DR) and specific energy consumption (SEC). Thin layer
drying models were also discussed in order to predict the drying behavior. From experimental
result it was found that DR and My were decreased as increasing drying time. DR was
increased with C,;, and M. Drying time was varied between 420 - 440 min and the highest
DR become 0.22 kg,../min. SEC was decreased as C,; increased. The maximum reduction
of SEC being 49.60 % was obtained at C,;, = 80 %. The minimum SEC gave 3.14 MJ/Kguer evaporated
at C,;, = 80 %. For a study on thin layer drying models, the Modified Midilli model was most

agreement with experimental result which R? was more than 0.9964.

Keywords: Drying Behavior; Hot Air Recirculating; Thin Layer Drying Model; Stainless Wire Mesh
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vimwwqﬁﬂssumiauuﬁﬂﬁ [6] nanliugAslumaon 2 wuhaums Modified Midilli Wisaums
fumnzaudmsnhlulihumenginssumsouuisisnniign esaniim R> 2> uaz RMSE fifign
Taagim R* tniiu 0.99780-0.99860 z* tmiiu 0.00002-0.00014 wa: RMSE tmdu 0.00370-0.01075
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AN 2 AANURUWUSNINDATDIENATOVUAILUDTUDY

Air Recirculation Ratios (Cair)

Models Correlations 0% 40 % 60 % 80 %

R? 0.98240 0.98640 0.99160 0.99480

Lewis r 0.00219 0.00111 0.00070 0.00055
RMSE 0.04577 0.03252 0.02581 0.02288

R? 0.98800 0.98760 0.99190 0.99460

Page 12 0.00112 0.00012 0.00003 0.00005
RMSE 0.03204 0.01036 0.00482 0.00685

R? 0.98240 0.98640 0.99160 0.99480

Modified Page . 0.00112 0.00012 0.00003 0.00005
RMSE 0.03204 0.01036 0.00482 0.00685

R? 0.97990 0.98730 0.99230 0.99450

Henderson and Pabis . 0.00015 0.00011 0.00005 0.00001
RMSE 0.01182 0.00996 0.00681 0.00298

R? 0.99780 0.98900 0.99430 0.99700

Logarithmic . 0.00204 0.00019 0.00023 0.00033
RMSE 0.04208 0.01286 0.01425 0.01682

R? 0.99020 0.98920 0.99300 0.99450

Two-term model . 0.00073 0.00051 0.00040 0.00031
RMSE 0.02455 0.02059 0.01815 0.01600

R? 0.98240 0.98910 0.99300 0.99480

Approximation of diffusion . 0.00102 0.00001 0.00000 0.00002
RMSE 0.03048 0.00296 0.00108 0.00403

R? 0.99640 0.97050 0.97820 0.98360

Wang and Singh 12 0.00251 0.00280 0.00242 0.00219
RMSE 0.04784 0.05059 0.04697 0.04471

R? 0.97990 0.98730 0.99230 0.99450

Simplified Fick’s diffusion . 0.00213 0.00227 0.00222 0.00216
RMSE 0.04307 0.04443 0.04393 0.04338

R? 0.98800 0.98760 0.99190 0.99460

Modified Page equation-II 12 0.00075 0.00048 0.00013 0.00033
RMSE 0.02554 0.03820 0.00908 0.00541

R? 0.99790 0.99640 0.99840 0.99810

Midilli x> 0.00114 0.00079 0.00063 0.00037
RMSE 0.03066 0.02549 0.02274 0.01759

R? 0.99780 0.99830 0.99860 0.99830

Modified Midilli 12 0.00002 0.00014 0.00007 0.00002
RMSE 0.00370 0.01075 0.00782 0.00434

dothmeandiuanuduilanamsimevessums Modified Midilli Tod@audula
mIoUWisieSouium NS IuANNTURLAINMINARD Y (MR ¢yperiment) Aumiwinngld
naunIpoy Modified Midilli MR yoditied Miditi) mmimmﬂﬂﬁﬁﬂgﬂﬁ 5 ﬁnﬂﬁuazﬁﬂgmmwaﬂ
qums Modified Midilli Foznoumemaulszans a b ¢ ua k Aousnslumsed 3 a3
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aumaeldlumsiwemdnndmanudunedlugloeiiuds C,, ua: t TaaldidnmsAim

wuuanaeuny (Multiple Regression) wanlaainmsamuinazdugunsouuisuuutuuaImsy

TgFmwmmmannduanuznlumssuwiieUaiangamail 70 °C ANUTIDINA 2 m/s uaz

M Cy; MU 0-80 % Tasguuuuzasanmsua:maulssansnlaaumusnslansaumsi 9) - (13)

M3N 3 AMENUIzENSMIpuURsasaNms Modified Midilli

Cair (%0) a k b ¢
0 0.96140 0.00415 -0.00044 0.01809
40 0.52540 0.01571 -0.00113 0.46736
60 0.54740 0.01549 -0.00102 0.43613
80 0.72940 0.01127 -0.00061 0.23432
1.0
EXP  Modified Midilli
08 F 0% ®
o 0% o —

o
o

60 %

80% o _—

Moisture ratio
f=)
o

o
)

0'0 ' 1 1
0 100 200 300 400
Drying time (min)

500

JUN 5 MAUFBUHBUMINIEANFIUANINTUNIATINMINAREY (MR perimen) TUANINIIGLA

naunsoy Modified Midilli MR yegified midgini)
MR=a exp(— kt)+ bt+c
a=2x10"C2 -1.89x107°C,, +0.9614

b=3.77x107C2 -3.22x107°C,, —4.42x107*

c=2.13x10"C2, ~-1.97x107°C,, —1.81x107

k=5x10"°C2 -4.89x10C,, —1.46x107°

air

€)

(10)

(11)

(12)

(13)
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diehaums Modified Midilli ﬁagﬂugﬂwm C,. Uas t INFUMTH (9) - (13) WIUNY
fpa C,, Milumsnaaesads Ao C,, WNAD 0 40 60 ua: 80 % tilousnsANuuLuelums
ynemsasnsuanuiuisumssunsamuwals TnohllwSeuieiusamsnasosasous:
LA AN LS T IHAMTINLIBUAZHA M INARBIEINTOURAIANNFURUSIFRIUR 6
TnegUuuuzasanms Modified Midilli finshstuien R* snnnd 0.9964 diaifisuiunamsnaass

1.0
L
08 . 2
L
= ndhd%
206k o
: .
5 04 F 2
& w3t
= oy
02 F “u’
-‘.A’)'
3e*
0‘0 ‘. ....... L A4 da LA a4 4 i) Lot i d a4 1) TR % W )
0.0 0.2 0.4 0.6 0.8 1.0

MR, perdicted

un 6  mswSsuisumdnndiuanuunlaainguns Modified Midilli (813 9) - (13))
UAZHANIINARDY

83Unan1InAaDy

msfinmdndnazesdadineimalnaisunduiisonarenginssumsevuioiieuaianie
indaseuwisanSeuiinnnsisanguiinmfesauasnud mssuwiskuufiomalvadoundy
Wlisaduanudn (MR) szanansiniuuuldfiionmealvadounsy Tnadasgiueine
Inadounau (C,,) tnmnauassiliensimseuusis (DR) q\j"ﬁuua: MR 2zaAa0 waz DR
azqaﬁqmﬁaﬂ,ﬁ C,i \1U 80 % IﬂUL’JE\n‘ﬁi’Eﬂ,umiﬂ‘ULtﬁ\iﬁlzﬂg‘iiz‘ﬂ’jm 420 - 440 W% wazd DR
qaﬁqmvﬁﬁu 0.22 Kgyue/min Tumsinsimumsauaeomasnunui mseuunswuuld
omelnaiounaueziimanuauismassudmn: (SEC) mnnuuulildermealnadiounsy
uasiter C,; wnzwilien SEC fimsmas Tneiinamsnaseodod C,, i 040 60 ua: 80 %
1AM SEC 1My 7.42 5.26 5.12 uaz 3.14 MJI/KEyuer evaporaica ANNEY Fonud C,, nAv 80 %
%Zi\ﬂlﬂiﬂﬂi:ﬂgﬂwﬁﬂ\ﬂuvl,ﬁf;l\iﬁi\}mﬁ"lﬁv 49.60 % eweviulaildonmealnadiounau (C,, = 0 %)
ﬁﬁﬁ%ﬂﬂﬁﬁLﬂiwzﬁmmiauLLﬁmmuﬁv'umﬂ wunEums Modified Midilli ugumsiinzs
dsuillfimengAnssumseuuisimniian TasgUuuueessums Modified Midilli
fasoduiim R? 1nani 0.9964 inifiguiursamsnages
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