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Hot Air Combines with Electric Field Drying Model using Math Model and
Articial Neural Network
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Abstract

The objective of this study was to predict drying moisture ratio of hot air combines with electric field
drying using math model and artificial neural network. Tinospora crispa was dried under drying temperatures
of 50-70°C, air velocities of 0.5-1.5 m/s and 0.5-1.5 kV/cm of electric field. Subsequently, math model and
artificial neural network were applied to describe the drying moisture ratio of the product. Furthermore,
prediction result of math model and artificial neural network were compared with the experimental data.
In this research, it was obviously found that math model and artificial neural network model can describe
the drying moisture ratio effectively. Additionally, it was also found that prediction results of Multilayer
feed forward Levenberg-Maqurdt s Back-propagation artificial neural network is good agreement with
experimental results than math model.
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Figure 1. Dying model of the hot air combines with electric field [11]
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Figure 2. Regreesion analysis of mathematrical model using Statistica solfware [12]
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Table 1 Mathematical models for prediction of the moiture ratio in drying process [13]

No. Model name Model
1 Newton MR = exp(-kt)
2 Logarithmic MR = a exp(-kt) + ¢
3 Modified Henderson and Pabis MR = a exp(-kt) + b exp(-gt) + ¢ exp(-ht)
4 Midilli MR = a exp(-ktn) + bt
5 Logistic MR = a/[1+exp(kt)]
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Figure 5. The used artificial neural network for determination of moiture ratio in drying process
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Table 2 Results of the analysis of mathematical models

Model Variable Variable value r RMSE
Newton k 0.01330 0.94443 0.08942
Logarithmic K 0.01202 0.94992 0.08906
a 1.08117
C -0.05949
Modified Henderson and Pabis k 0.01394 0.94655 0.08916
g 0.01395
0.01398
a 0.34876
b 0.34876
C 0.34873
Midilli k 0.00595 0.95123 0.08892
n 1.17235
a 0.98112
b -0.00005
Logistic k 0.01900 0.95137 0.08852
a 1.97029
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Figure 6. Results from the prediction of the moiture ratio at 500 C with air velocity

and intensity of electric field values of 0.5 m/s and 0.5 kv/cm, respectively
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Figure 7. Results from the prediction of the moiture ratio at 500 C with air velocity

and intensity of electric field values of 1.0 m/s and 0.5 kv/cm, respectively
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Figure 8. Comparison the moiture ratio between the use of

mathematical models and the experimental
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Figure 9. Comparison the moiture ratio between the use of

articial neural network model and the experimental

(2
The Sci ] of Phetchaburi Rajabhat University C//J{;\

83



84 - M o -
1/ IIMNVIANTAT LWNN‘VI'I‘JVIEI‘TGEI‘STHIIQLW!!TL‘I‘S

210 Figure 6-9 wulasenedseamiian
SNInUIBNRNIINNTELLRIDIERMBaNSaU
Swfusunalwinlfsghinnnnuuuiaesadineans
uaaelFiiuionnuaunsalunsviuiengingsn
mypuuslagldlassinedseamdion seiliasan
Tasstedssamidfisafisasiulumadous fesei
musnaanwszasiiadpuuudanuduiustudaunas
Lidhwdadulsn uaclaseteyssamiianiaaansa
Vsuussanwsiieuagneluedatieiifinasiodon
Toefusganunuudedeisudralouludutou
LLaz%uLmﬁwm ﬁmidamuﬁagaﬁm:mawamn
Bunmludaiendna fafunisszinanazaslasde
Yszamifisniadulystutiuguazsinisa

uwa‘gﬂ

WNAIINNITVIUINWOANTINNITOU LA
anSouswivaunnlwinlaslfuuuiasadineans
uazlasetneyseaMiENnUINIULTRBIAGIRAEAS
uazlasernedseamiisuanunsaiunengAnssn
mepuuisly  wsnaniusemuiilasstnedszam
WIBNRINITOVNUNENOANTINNNTOLUAIAILaNT DU
ufuaun i lFutiugnnuuuassadinrmans

Forfluselomifon1919HUNNTDU WHINARS U

nAnssulsznA
PVBUAMANINIUAMZNITUNMTRUAITR

(31) wazaninendumaluladsmasdaiistuayu
NUA slunsoil

u \ The SciJ of Phetchaburi Rajabhat University

LONFIID 19D

1. IﬂidﬂﬂiﬂgiﬂﬁﬁuﬁﬁﬁauLﬂﬂ\‘lﬁJ’W’]ﬂWT’i’]’ﬁﬂ’ﬁ
NNL&QW?ZLWW?WI&?’WQ@’] E\‘IEJ’]N‘U?NS’PUQN’W,
“granAnusulng 200 7ila,". [unannesula)]
fuduliiann: <http://www.rspg.or.th/plants__
data/herbs/herbs__200.htm. 2554.

2. Chu, KJ. and Chou, SKK. 2003. Low-cost Drying
Methods for Developing Countries. Trends in
Food Science & Technology. 14: 519-528.

3. |EEE Engineering in Medicine and Biology. 2000.
Possible Health Hazards Form Exposure to
Power Frequency Electric and Magnetic Field.
A COMAR Technical Information Statement.
19:131-137.

4. Senadeera, W., Bhandari, B.R., Young, G.,
Wijesinghe, B. 2003. Influence of shapes of
selected vegetable materials on drying kinetics
during fluidized bed drying. Journal of Food
Engineering. 58: 277-283.

5. Baughman, D.R. and Liu, Y.A. 1995. Neural
Networks in Bio-Processing and Chemical
Engineering. Academic Press, New York, USA.

6. Erenturk, K., Erenturk, S., and Tabil, L.G. 2004.
A comparative study for the estimation of
dynamical drying behavior of Echinacea an-
gustifolia : regression analysis and neural
network. Computers and Electronic in Agriculture.
45: 71-90.

7. Hernandez-Perez, J.A., Garcia-Alvarado, M.A.,
Trystram, G., and Heyd, B. 2004. Neural networks
for the heat and mass transfer prediction during
drying of cassava and mango. /nnovative

Food Science and Emerging Technologies. 5:

57-64.



10.

11.

12.

13.

Kerr, W.L., Kerdpiboon, S., Devahastin, S. 2006.
Neural network prediction of physical property
changes of dried carrot as a function of fractal
dimension and moisture content. Food Research
International. 39: 1110-1118.

Erenturk, S. and Erenturk, K. 2007. Comparison
of genetic algorithm and neural network ap-
proaches for the drying process of carrot.
Journal of Food Engineering. 78: 905-912.
Martynenko, A.l. and Yang, S.X. 2006. Biologi-
cally inspired neural computation for Ginseng
Drying rate . Biosystems Engineering. 95 (3):
385-396.
UJTR 1978ms,
way Uuiin NOANAN. LULIIRBINITOUUIIAIE
anSouswivauwlwihlaegdlasesnessam
Wiy, NMIUTERNIBINTATDTIUNAI UL
Uszwmalny afefi 9 : 8-10 WOBNIAN 2556
JonTauaTunen. aminendemaluladuniuns,
Paper No. EN-102

UFIR 19fins, Tundand szyms uas S1lwéni

Tanal Ruade, Andwa 159Wus

M. MahIengAnTsumMIaULA AN T
T@ﬂfmwwma\uamvmmm wyuaslasizie
tsza i, miﬂsafjmmmsmamwwmmu
wisUszmalng asefl 6. : 5-7 wounaw 2553.
FonTamwasys. N IneasAsuasunsdlan.
Paper No. ENETT6-1071.

UFIR 193ins, Toudie nomax, dundant Jssems,
Slwdnd fiyan uaglann Ausse. Mg
nalaTumsevuilnelFuyusiaevienisaa
uazuvyTIasvlATTeL sz amiiss. NIl
'rmmimsa‘*ﬂwmmmiummnaLmaﬂizmﬁlmﬂ
asaft 26. : 24-27 AAAN 2555 9 IALEEITN.
wnInendemaluladnszapunisuys. Paper
No. ETM 2017.

2MINTINNENT Wi IR BB WDy

14.

85

O 19fins, dundand Iszyns wazslwdni
Y. 2553. MIWFEUINgULYYTIa0INIT
DUUHIAILANTOUTENINUVYTIRDVONTIAR
uazuyUTIaavIANIIHY T EIMTAEN. 113813

il
yey

ANFIAINTINAERS Nov. TN 3 atufi 1 :
60-68

15. Hagan, M.T., Demuth, H.B., and Beals, M. 1996.

16.

The Sci ] of Phetchaburi Rajabhat University ¢

Neural Network Design. PWS Publishing
Company, USA

Hundand Jszems, UG 130T uae s1lwdni
Mo antlaenssnlasvas NIz auey
WUUT1aavlATvT YT NGNS UY 1Y
SATIFIUAIINT UBBIN IO UUAA AN L.

nMstsenniTnsia3etnedinssameIsinau
Uszinalng adedi 24. : 20-22 AAIAN 2553
Feringuaiwsnil. aminedeguanysil.
Paper No. CST 009.

JQ



