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Effect of Tilapia nilotica Quantity on Appropriate Drying Conditions
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Abstract
In this research was to develop mathematical model of Tilapia nilotica drying by using forced convection

solar dryer and validated with the experimental. Subsequently, this mathematical model was utilized as tool in the
optimization program to study the effect of T. nilotica quantity on appropriate drying conditions. Qualities of
T. nilotica were varied from 1-5 kg. The objective function to search for appropriate drying conditions was the
minimum specific energy consumption, which was subjected to four major constrains were drying temperature, air
flow rate, recycle air ratio, and drying time. The appropriate drying conditions were sought using the grid search
method. The study results showed that the simulation results were in reasonable agreement with the experimental
results. Additionally, the increase of T. nilotica quantity causes an increase of air flow rate and a decrease of
specific energy consumption.
Keywords: mathematical model, Tilapia nilotica, appropriate drying condition

UNARED

el

AR ARR UL a9 ANEATNNaLLINU AT Bt Aeaqa Ui na LAt AIneminTg
] v
TuaRauaniALuLIAULazAssagauANgniadiaBausuNaT IHAINUULAIaITURANINASEY  UAIAINI
° A o < Wy o Iy ~ ° ~ o A Ao
wULA1A29N N AW 1WA U Tl sunsuntsudeulanisnauimsnzan ieAnenavesinnalanianilse
~ o A agy = = a e o o - ° = -
Reulaniseuwitaniuunzan Bunalarianldnisdnmae 1 - 5 Alaniu d1vunismndenlanismiauniuunsaus
v 1 1 |
Weduidnglszasdne ANAuABINANIuAIITANTgn wasiiReulufsdupe qauuniauuiia dmsanisluanes
2nA dadaunisinainiAnauNn i luduazinanluniseuniia  IeMNAIRRUAEABANMILLLATA NAAINNITANE
WU LUUANAAIATIAAN ARSI WA U T VAN NA LA INALAENAUNANIINAAEY BaNAINTTa wudn WaFunns
1 v 1 v v
Uanla e danalien N3 1 uaT898 N AT ULA L ANA N AL ABIN AN UINNZ AR A

AAIA: LuLAaIaesatinAaas daida Reulaniseauuianmunzas

A
msﬁ%ﬁumim@mLﬁ@ﬁnmﬁ@fqﬁ”ﬂﬁmj ﬁﬁm@m’@ﬁ;@uimmifauLLﬁq‘ﬁ'mmmuﬁqmmfwﬂumﬁyum%qLfsm
wazA i ldanenn  uazasnnsfiazanlfdnauazinanlunisdinmie  nsaaesnisenudislaeliunusaenng
ATIAANGRS  FITINAS AN U ALLILAASAMAMERS 11U 250900 HATADLY (2542) WAUILLLANABS
AdlAANaR A MTLNsaLLanraznautanTaeldTuAaen Teeboonma et al. (2002) AnmGevlanise Ui
AN ANAN VLA s UL ST AL F e L HT HATANLZ (2652) wrfummemmmmmm@mmmmmqmiﬂ
ULAE R Eaelatinsa s B adaeatEay Hudy mummqwummmaﬂ:—rvmmwaﬂmer’mmmaﬁmmﬂm

'
ol

TaizisieFeulan s TN s and eI UL Lase AngRTnN T MaF s e N AL LT ALLAZ TN
tnanAna LN M lusinenislduuuanaaanienmind1ans

anATAranIsAteINg AnznERsinaniuazmalulad avanedamealuladrsaepadanu AIneangiun a.43uns 32000

Department of Mechanical Engineering, Faculty of Agriculture and Technology, Rajamagala University of Technology Isan, Surin Campus, Surin 32000
ARAINITHLATENNA ARUZAANITHANERT NI ANENABQLATITENT A.9UA91T8NT 34190

Department of Mechanical Engineering, Faculty of Engineering, Ubon Ratchathani University, Ubon Ratchathani 34190

1
1
2
2



9. MENAARTINEAST 9 43 21119 3 (MiAR) AULIEU-5UIIAN 2555 LaYeNLBNIARANE 241

filnsoluazisns

IrasaLIi A I uLa e Tind luaFeuenn AT AU AN E I AN TR I UL AR Figure 1 dafivgnnng
finanu e enmAannuanienneuenazaaniuanAfitnausn il mmfummﬂmmﬂmL%@J'Lm\uﬁuﬁ*ﬁma
GRVIL] m’femmfuﬁm@m::s;]mmmﬂ’é@ulmcimmﬁmﬁmeﬂuﬁm@uLLﬁq Tnenelutissauuivaiinnisdiemasi
FRULAZIIANTRNT  UITWINEARSTUTIILRINA %qﬁﬂﬁmmﬁﬁqmmﬁamﬂumm:‘ﬁ'mm%”ua"uﬁwﬁﬁﬁ”u
wﬁmmfummﬂ’é@umadfm%ﬁﬁﬂﬁumiﬂmjLmzuwzﬁ'f;uﬂzﬁmémﬂmﬂ ﬁﬂwm:m?ﬁﬁmm:muﬁauwﬁuﬁﬁﬂ
Ldﬁl"ﬂf_lj

Lm‘uﬁﬂ@mmﬁmmmmﬁ'ﬁmmﬁawﬁﬁmﬁéﬂﬁm Ra aupaneAafeussud AR eTTuan AR 1y
N1TALILI ﬁﬁlqt,l,‘i_iaiﬁmmwm@m‘ﬂmﬂu 4 unmspuAn Uszneusiag ENRTAILANTEIANIZBINTANAN (CV1)
511R9AUANAN19TRINALUANNUUKUALTI AR e TR (CV2) Lﬁmmmuﬂmm@mqvmﬂﬁﬂ%@tiWW@@:ﬂ
(CV3) LLZ\IW‘]_E‘NWﬁlﬁ‘ﬂ’l‘]_lﬂuﬂﬂ\‘mﬂﬁ%ﬂﬂﬂﬁﬂiﬂ@mﬁuﬁ@dﬂuuﬂ\‘l (cva) mimmmmmmwmummﬂmu@@mmwLqm
1@1 Mzﬁumsmmwmmmﬂmﬂmmmzmu (Crank, 1975) meuﬂa‘mmmmmmmﬂnu HAuduriug Asannng
7 (1) @ﬂﬂaumimﬂmqmmamLmﬁvummﬂ@wuﬂmmﬂmuimwmmmm Tnevnayiug Maudunal wazuf
ANN1359835 Runge-Kutta order 4 faxmmiammwmuqmmﬂlm (5UNT UATANLY, 2554)

—26.68

D=7.1%x10"exp
0.0083149 % (T +273.15) |

\Wa D e dNdsz@nBniauns ,m7h T Aa goungienideuuiie ,C°

\%
Mt
=

e

Figure1 Experimental set-up of the solar dryer, 1) Solar collector, 2) Fan, 3) Drying chamber, 4) Valve, 5) Load cell

NAWAZAIATOL
1. MaFaufiauasfilianuuusIaaendinMans T UNANISNARDS
HAN AU USRI A UAIN T SRR T AN N UL S AN ATIAANE AFTLHAN INAREIN " 1

JeulumAsuannszny 400 uaz 650 Wim’ pennduBubulszann 300 %db. eulfimAenrsudugatin
150 %d.b. Tnelddnsnisuaaasainie 20 kg/h fidndaunisinenniandun 11y 0 ua e 0.6 aunsosini@uenanis
AArzAlAfe Figure 2 aInnsANEINLIN mamqmumﬁmummﬂmu@muwimqnmemmmmmmmquvm
mammmuwmiwﬁqqLLsﬂmmmiﬂmmq visanniuitenaninlilasamdiunudurealaiaduas Guanti
mm@m FeganndesiunanIMAaes



' '
o

242 aayeeifiniailarlani 7 43 17U 3 (MeAwW) FULEU-5UIIAN 2555 9. MeAanSinEaT

1.2 1.2
1.0 1.0
208 208
o ©
(O] [0]
E 0.6 é 0.6
w w
04 4 504 4
= . Wim2 ) ) 2 =
02 | & Experiment400 W/m® — Simulation 400 W/m 02 4. Experiment400 Wim? — Simulation 400 W/m?
0.0 » Experiment650 W/m? — Simulation 650 W/m? 0.0 » Experiment 650 W/m? —— Simulation 650 W/m?
- i i i i i - i i i i i
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Time, min Time, min
a)Rc O b) Rc 0.6

Figure 2 Comparison of experimental with simulation results of Tilapia nilotica drying.

25 - 1.0 25 1.0
2 |, — Air flow rate o | 0.9
23 \\ -=-= Recycleairratiol- 0.8 23 ,/ L 08
K o c . o
S22 2 522 — Air flow rate L 075
§21 0.6 o 9‘-21 } -== Recycleairratio | 06 o
20 S ®20 - - 053
(_3)19 0.4% 519 : - 0.4%
18 o T8 - 030
< r z 14
17 02 17 - 02
16 16 o 7T et T e o - 0.1
/ Necana
15 0.0 15 & : : : : , 0.0
400 450 500 550 600 650 700 750 800 400 450 500 550 600 650, 700 750 800
Heat flux, W/m? Heat flux, W/m
a) b)
50 1.0
45 - 09
540 i - 038
9% _ . 0.7-%
G530 ——Airflow rate 0.6 ;
525 - -=-= Recycleairratio |- 0.58
520 - - 0.4%
T15 - 03 e
<40 - 02
5 - 041
B e a1
400 450 500 550 600 650 700 750 800
Heat flux, W/m
c)
Figure 3 Effect of Tilapia nilotica quantity (a) 1 kg (b) 2 kg (c) 5 kg on appropriate drying conditions
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Figure 4 Specific energy consumptions of Tilapia nilotica drying.
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