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MECHANISM OF MICROWAVES

** The microwave energy is
absorbed by liquid water

s After absorption, some
water get evaporated

** Internal heating and
evaporation generate
significant pressure

** Moisture is pumped to
the surface

2.Comparison of Heating Mechanism in Conventional and Microwave Furnace
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INSULATION FURNACE

Energy transfer

External heating source

Heat Flow: outside to inside
Material independent

Energy losses

MICROWAVE CAVITY

Energy conversion
Internal heating
Inside to outside
Material dependent
Highly efficient



DRYING TECHNIQUES
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MATHEMATICAL
MODELING

Drying contains a series of transfer phenomenas like
heat and mass and is a complicated process. When
defining the parameters of this, mathematical models
could help to solve complexities. Mathematical models
are able to be emphirical, semi-emphirical and
theoretical. In most drying studies, semi-emphirical
models were used called as Page, Modified Page,
Henderson and Pabis and so on.



PURPOSE

To decrease moisture content below 10% in order
to prevent microbial growth and extend shelf life,

To investigate the effects of power application on
PEPPETS,

To create a new product with a high quality,

To help designers and researchers with the aid of
mathematical models.



MATERIAL and METHOD



‘ Material Trials

Conditions
A -~
90 W 90+180 W
~— ~—




Model Name Equation

Lewis MR = exp (-kt)
Page MR = exp (-kt")
Modified Page MR = exp (-kt)"
Logarithmic MR = a exp (-kt) + c
Midilli et al. MR = a exp (-kt") + bt 2
Wang and Singh MR =1 + at + bt? x
Parabolic MR = a + bt + ct? RMSE
Sigmoid MR=a+ Ti k(=0
Thompson t=alIn(MR) + b [In (MR)?]
Rational MR = %




Mathematical Modeling -
Drying

Correlation coefficient (R?), root mean square error (RMSE) (1st
equation) and reduced chi square (x2) (2" equation) were important

parameters to choose the superior model. The highest R? and the lowest
RMSE and x2 demonstrated the goodness of the fit.
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where, N is the number of experimental data, y is the number of constant
in model, MR.,..i is the experimental moisture ratio at i, MR ..,i is the
predicted moisture ratio at i. Also, D¢ is the effective diffusivity (m?/s)r
is'the radius of sample (m), and 1 is time.

RMSE = [% N (MReyp; — MRype )21
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Sweet pepper Bell pepper
Effective Effective
Power level Diffusivity Diffusivity
R? R?
(W) (Deff) (Deff)
(m?/s) (m?/s)
90 (1.0813X107) 0.9637 (8.2328 X 10°9) 0.9730
180 (1.8681X107) 0.9634 (1.5428X107) 0.9772
90+180 (1.7249X107) 0.9494 (1.3523X107) 0.9797




Bell Pepper



T aw T sosow 130w

R2 x> RMSE R? x> RMSE R? X2  RMSE

Sigmoid
Model
Midilli et
al. Model

0.99943 0.00009 0.00815 0.99980 0.00002 0.00435 0.99953 0.00008 0.00752

0.99951 0.00082 0.00755 0.99776 0.00028 0.01456 0.99959 0.00078 0.00705

Sigmoid model Midilli et al.
y = a/(1 + exp(-k*(x-xc)))+b y =a*exp (-k*x"n)+ (b*x)




T aow T sosow 10w

R2 x> RMSE R? x> RMSE R2 X2  RMSE

Sigmoid
Model
Midilli et
al. Model

0.99978 0.00004 0.00500 0.99992 0.00001 0.00288 0.99953 0.00006 0.00659

0.99946 0.00009 0.00773 0.99935 0.00008 0.00808 0.99972 0.00005 0.00557

Pal et al. 2008

Heat pump drying of bell pepper
P 30-35-40-45°C

» \ Page model




ZONCLUSION

Microwaves enabled well-gualifi
products and shortened the dry
approximately 70 h as comp
conventional drying performedat
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THANKS!

Any questions?

X mericsimsek@osmaniye.edu.tr
X ozgesufer@osmaniye.edu.tr
X yildirimmerve_393@hotmail.com w
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