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ABSTRACT: A microwave-hot air dryer with online microwave power density control was
developed for banana slice drying in the present study. This dryer consisted of the online mass
measurement, imagining unit, and microwave power control circuit systems. The microwave power
control system was set with an Arduino board, SSR relay, and control program in MATLAB
environment. Experiments with five levels of fixed power density (4, 5, 6, 7, and 8 Wg-1) were done
for examining the kinetics of moisture content and microwave power during the drying process. Also,
an image processing algorithm was investigated for measuring the burning percentage of banana
slices. For modeling of moisture content Kinetics, seven mathematical models were nominated.
Results showed that the Logarithmic model could predict the drying kinetics of banana slices better
than the other models with the highest R2 (0.9966-0.9831) and lowest RMSE (0.01646-0.02679).
Also, the trend of microwave power with time for constant remaining the microwave power density
during the drying process such as moisture content variation in all experiments was exponential.
Quiality evaluation of the final product showed that treatments with power densities of 6, 7, and 8 had
12, 24, and 29% burns, respectively, compared to treatments of 4 and 5 without burns.
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for i=1:400

RGB = getsnapshot (vid);

pause (5)
end

vid = videoinput (‘winvideo',1, 'H264 1024x576");

imwrite (RGB,strcat( E:\az18\'.num2str(i),".jpg");
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eml.extrinsic(‘arduino'.'addon','read HX711')

a = arduino('COM4'.'Mega2560", libraries'.'ExampleAddon/HX711"):

LoadCell = addon(a, 'ExampleAddon/HX711'.{'D3"'.'D4'});

LOW=0; HIGH=1;
Micstate= LOW;

MO0=100 g % initial mass MCf=0.2 d.b. %Final MC
MC=3db.  %initial MC VepourMass= Calculation based on MCf and MCO
=452 % hot air temprature Mass Finall= MO- VepourMass

P0=800 % mitial power PD=P0O/MO %Power density

Duty cycle = 20000 ms *| HPD=PD+0.2 %High power density
ONtime(22.22 ms)=dutyCycle*66.66/60000 LPD=PD-0.2 %Low power density

%0n time per one input power PreviousTime=0

On Time=ONtime* Power
Off Time=Duty cycle - On Time

!

Current mass = load cell ()

On Time=ONtime* Power
Off Time=Duty cycle - On Time

|

PD= Power/Current mass
t = Current time

PD>HPD

Micstate == LOW && (t -
previoustime) >= Off Time

Micstate == HIGH && (t -
previoustime) >= Off Time

! NO

PreviousTime =t

Power=150

Micstate=HIGH: % Microwave
ON
PreviousTime = t; I

YES

Micstate = LOW; % Microwave
OFF > !
PreviousTime = t; |
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