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ABSTRACT 

The dampness move portrayal was made utilizing the assessment of mass exchange boundaries and a 

displaying. The assessed mass exchange boundaries were the Biot number (Bi), the diffusivity (D) and 

the mass exchange coefficient (km). They were given by the scientific technique for Dincer. The second 

Ficks law was utilized for the dampness move displaying. The outcomes acquired showed that for the 

entire microwave controls, the Bi qualities were incorporated somewhere in the range of 0.57 and 

0.62. The D qualities, for the different microwaves powers (450 W, 600 W and 700 W), were 

individually 6.0110-9 m.s-1, 10.27 10-9 m.s-1and 11.9410-9 m.s-1. The km esteems changed between 

9.8710-7 m.s-1and 21.3310-7 m.s-1. The Ficks model application showed a decent sufficiency between 

the exploratory qualities and those recreated. R of the Ficks model for the entire microwave power 

levels, was higher than 0.998. 
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INTRODUCTION 

Notwithstanding their benefits, these 

procedures have different downsides. For 

example, capricious climate design, work 

escalated, delayed drying length, low creation 

rate and item waste are different downsides 

which are related with sun drying. In the mean 

time, the high energy cost, low warm 

effectiveness and low character quality (high 

sharpness) are disadvantages generally 

connected with hot air drying. In this way, 
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these disadvantages diagram the requirement 

for developing and looking more proficient 

drying gadgets. The utilization of microwave 

drying strategies can comprise an intriguing 

elective way for cocoa beans. Without a doubt, 

microwave drying strategy is a promising 

choice to lessen drying time. It tends to be 

additionally a warm strategy for 

microorganisms obliteration. In addition, it 

tends to be utilized for lipases inactivation, 

particularly, triacylglycerol lipase liable for the 

fat substance corruption. The utilization of 

microwave beams, as principle supply energy 

in dryer for cocoa beans, requires a mass 

exchange instruments information, which 

happens in the item during drying. The mass 

exchange, in transient state, assumes a huge 

part during drying. A few vehicle instruments 

exist: dispersion, capillarity, dissipation buildup 

and so on  

 

MATERIAL AND TECHNIQUES  

 

Test planning Matured cocoa bean (Forastero, 

Mercedes cocoa), utilized in these 

investigations, were acquired from 

Yamoussoukro (a city in the focal point of Ivory 

Coast, West Africa). They were put away at a 

temperature of - 4 0.5 C until drying test. A 

preheating of test (200 g) was done in a 

microwave for 5 min at 100 W preceding be 

presented to room temperature for 60 

minutes. The last temperature before the 

examination was 28 0.5 C.  

 

Dampness move boundaries assessment  

 

Mass exchange boundaries, for example, Biot 

number (Bi), diffusivity (D) and mass exchange 

coefficient (km) were given utilizing the 

scientific model proposed by Dincer and Dost; 

the accompanying suppositions were thought 

of:  

 

 Starting fixation in dampness was 

uniform;  

 

 Thermophysical properties were 

consistent;  

 

 Cocoa bean was similar with a boundless 

plate;  

 

 Dampness dissemination should be single 

direction in heading thickness of cocoa 

bean.  

 

Drying Energy  

 

It uncovered that the test dimensionless 

dampness proportion profiles fall dramatically 

all through the drying time frame. Drying time 

fluctuates from 4680 s (78 min) for 700 W to 

10800 s (180 min) for 450 W. It diminished 

generously as microwave power level was 

expanded. To be sure, drying time acquired in 

the drying system utilizing 450 W was 

individually 2.30 and 7.87 crease longer than 

those in 700 W and 600 W. This outcome 

demonstrates that mass exchange is more 

quick inside cocoa bean test, at higher 

microwave power levels. This is clarified by the 

way that higher microwave power prompts 

more hotness age inside the item coming 

about to a solid inner fume pressure angle. This 

perception was at that point referenced by a 

few creators. Drying rate changes during the 

entire drying process at a similar microwave 

power levels. Three drying periods separately 

warming period extremely fast, steady rate 

and falling rate ones, were noticed. A 

https://doi.org/10.37547/tajabe/Volume03Issue11-07


The USA Journals Volume 03 Issue 11-2021 

 

27 

Aq5
 

 

  
 

The American Journal of Agriculture and Boimedical Engineering  
(ISSN – 2689-1018) 
Published: November 30, 2021| Pages: 25-27 

Doi: https://doi.org/10.37547/tajabe/Volume03Issue11-07 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IMPACT FACTOR 

2021: 5. 554  

 

 

           OCLC - 1121105746 

comparable inclination of drying rate was 

found in tomato hot air-microwave drying and 

longan microwave vacuum-drying. At warming 

period, drying rate expanded rapidly for the 

entire microwave powers levels as seen by. 

Around 70 % of dampness was taken out during 

consistent rate period. It proposes that 

dispersion peculiarities were prevailing vehicle 

instrument during cocoa beans microwaved 

beat drying. These outcomes can be clarified by 

the heterogeneous cocoa bean structure. This 

heterogeneity caused for the most part by the 

cocoa bean histology, and cells primary 

disruption because of aging. Without a doubt 

during maturation, the hotness and acidic 

corrosive, includes a phones obliteration. 

Therefore that, variable solvent constituents, 

amino acids, purines, flavonoids, and sugars 

are redesign.  

 

CONCLUSION 

 

This review intended to describe and recreate 

the dampness move during cocoa beans 

microwave beat drying. To accomplish this 

point, the drying energy for three microwave 

power levels (450 W, 600 W and 700 W) were 

at first given. Then, at that point, the dampness 

move portrayal was done from the Biot 

number (Bi), diffusivity (D) and the mass 

exchange coefficient (km). In conclusion, a 

dampness move recreation was done by 

settling the second Ficks law. The outcomes 

showed, at first that drying rate expanded with 

the microwave powers. 
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