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Abstract 

A photovoltaic power-helped mechanical dryer has been dissected. The dryer has been 

analyzed in various atmosphere and working conditions with 3 kg of unpractised peas from 

75.6% preparatory dampness substance to 39% last dampness content (w.b.). The effect of 

differing drying air temperatures at 3 territories (40, 50, and 60°C) and particular air speeds 

(2 m/s and 4 m/s) was inspected. Drying overall performance was assessed with regard to 

criteria which include drying kinetics, precise and total energy consumption, and colour and 

rehydration ratio. The consequences have proved that general drying period reduces as air 

velocity charge and drying air temperature enhance. depending upon the drying durations, 

the generation performances of photovoltaic panels had been among 5.261 and three.953 W. 

On the alternative part, energy consumptions of dryer were among 37.417 and 28.111 W. The 

exceptional precise electricity intake turned into detected in 50°C at 3 m/s for six hundred 

minutes with 7.616 kWh/kg. All drying situations induced darkening as coloration 

parameters. Rehydration assays have confirmed that rehydrated green peas attained better 

capacity with raised air temperature and air pace. 

 

INTRODUCTION 

peas (Pisumsativum) are one of the 

most common and popular legumes 

within the global [1]. in step with 

information organized through meals 

and Agriculture employer, dry 

inexperienced pea manufacturing in 

2014 became nearly eleven.three 

million lots worldwide [2]. it's been 

considerably used in the human diet 

for a long term considering the fact 

that it's miles an outstanding source of 

protein, vitamins, minerals, and 

different vitamins and additionally 

excessive in fiber and occasional in 

fats and ultimately incorporates no ldl 

cholesterol as well [3]. due to its 

excessive moisture content, drying is 

an alternative method to keep pea. 

Dried peas have turn out to be popular 

as they offer the gain of longer shelf 

existence, palatability, and 

convenience throughout its 

transportation and handling [4]. also, 

drying of peas enables powerful and 

sensible preservation to be able to 

decrease the losses after harvest. Like 

different legumes, dried peas may be 

utilized in food or soups. in addition, 

it's far utilized in a few traditional 

meals in uk and North the usa [5]. they 

are commonly dried in thin layer by 

using the usage of warm air for 

commercial functions [1]. 

 

since ancient instances, sun drying is 

one of the easy and famous strategies 

of lessening the moisture content 

material of the agricultural 

merchandise. With admire to its 

negligible fee and power need, it's 

miles superb. Conversely, this system 

is disadvantageous in phrases of its 

slow speed and exertions requirement. 

for the duration of drying, 

merchandise may be polluted by way 
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of dirt, dirt, animals, insects, and 

microbial contamination and 

additionally this approach has no 

protection in opposition to 

environmental conditions which 

includes rain or typhoon as nicely [5]. 

As a end result, loss in food fine inside 

the dried products may additionally 

have poor results on their economic 

really worth and trade capability. To 

prevent decline in great of materials, 

diverse types of drying strategies had 

been constructed. traditional dryers 

amongst them are proved to be 

uneconomic because of their excessive 

electricity price [6]. consuming 

minimal energy at maximum drying 

performance is aimed toward 

commercial enterprise drying. because 

of this, solar drying is a appropriate 

choice which each gives low price 

drying and reduces pollution of fossil 

gasoline utilization. solar drying era is 

easy and smooth to adopt to domestic 

area [7]. a very good manner to 

advantage from unfastened and 

renewable power resources, in recent 

years, there have been several dryer 

attempts to keep agricultural 

merchandise [8]. 

 

approximately photovoltaic (PV) 

assisted dryers, Adelajaa et al. [9] 

established the mixing of a suction fan 

which is powered by using a solar PV 

module. An test became performed in 

June on vegetable (Hydrophyllum). 

The designed dryer has drying 

chamber temperature of 58°C that's in 

conformance with the best temperature 

for drying veggies and its collector 

efficiency is 83.2%. Nwosu et al. [10] 

depicted the design and experimental 

performance assessment of a 

photovoltaic-powered solar drying 

device.The trial comes about 

demonstrate that, even at ominous 

climate conditions, the unit can create 

cassava in legitimately awesome. 

Aktaş et al. [11] created and dissected 

the sun based power dryer that has 

10 kg tomato potential. Dryer has been 

utilized at different circumstances. 

Required quality and warmth control 

have been outfitted by utilizing sun 

quality certainly.. Tomato slices were 

dried at drying air temperatures of 

39°C, 44°C, and 50°C, respectively, 

and common 0.2 m/s air velocity for 

8.5, 7, and 6 hours, respectively. in 

keeping with the outcomes of the 

experiment average solar collector 

performance turned into calculated as 

49.33%. Ceylan et al. [6] additionally 

designed and produced a new sort of 

solar dryer. on this experimental 

drying gadget tomatoes have been used 

as properly. 

 

The photovoltaic cells have been used 

to run the fan and price the batteries 

sooner or later of the day as nicely. the 

ones charged batteries ran the halogen 

lamps at some point of the night time, 

and people halogen lamps had been 

used to warmness the drying-air-

assisted photovoltaic cells. The sun 

dryer performance will increase inside 

the summer season for the reason that 

sun radiation will increase in this 

period. The dryer is referred to as 

inexperienced sun dryer because the 

favored electricity have become 

supplied thru the use of PV cells. 

Seveda [12] 

 

formulated a photovoltaic-controlled 

compelled convection sunlight based 

dryer and surveyed it in the 

circumstances of NEH place of India. 

Dryer had a 6 kg a22bility of chilies in 

accordance with cluster. normal air 

temperature came to in the sun based 

dryer transformed into roughly 40°C, 

which changed into superior to the 

encompassing temperature.  
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Chili drying procedure in a PV 

powered-pressured convection sun 

dryer decreases the moisture content 

material from nearly17.2% (moist 

foundation) to the final moisture 

content of nearly 10.0% in 32 hours.  

 

SUBSTANCES AND TECHNIQUES 

Green peas (Pisumsativum), which 

have been used within the drying 

experiments, were grown in the region 

of Yenişehir, Bursa, Turkey. The 

product changed into harvested on 

June 29, 2016, and then turned into 

saved at °C to inhibit moisture loss. 

before the drying experiments had 

been carried out the harvest turned 

into done as soon as and the same 

product turned into used at some point 

of the all drying experiments. Uniform 

kernels that have average radius of mm 

have been used. Preliminary moisture 

contents of the samples were detailed 

by means of oven drying (ED 115 

Binder, Tuttlingen, Germany) at 104°C 

for 24 hours. based totally on this 

initial moisture content analysis, 

moisture content was found to be 

seventy4.6%, wet foundation. 

 

Experimental Setup 

advanced dryer experiments had taken 

vicinity underneath out of doors 

meteorological conditions of area 

Laboratory of department of Bio 

systems Engineering, faculty of 

Agriculture, Bursa, Turkey (39°12 ′N, 

28°51′E). Technical drawing view of 

the dryer is exhibited inFigure 1. 

 

Fig 1: technical drawing 

 

device carries 1 kW general potential 

polycrystalline sun panel module 

(SFP250, Solarfield, Turkey) with 

horizontal attitude of 30° continually 

facing south, 1.1 kW snail fan (1.5 

1500S, MTA, Turkey) that possesses 

digital potentiometer, eight kW 

electric resistance heater sector, 

proportional quintessential spinoff 

(PID) manipulate processor with a 

PT100 thermocouple (Esm 7730, 

Emko, Turkey), twelve batteries 

(DC12V 100A) which can be related in 

collection to get forty eight V energy 

supply (SPG100/12, SB, China), 

inverter and controller, digital electric 

meters, and drying chamber that has 

four cabinets (198 cm–fifty eight cm). 

there has been an eight cm space 

between  trays. handiest one tray 

changed into utilized in those 

experiments. 

 

Test process 

on this reviews, the general execution 

of PV-helped dryer got to be distinctly 

tried. The plan have been performed 

with the guide of taking close-by 

conditions underneath consideration. 

The tests had been executed the 

different dates July 01 and July 14, 

2016, the different hours 10:00 am and 

eight:00 pm with duple recreate. The 

dryer was found faraway from any 

shadow throughout the investigate. for 

thin layer drying, tests were put on 

twine work plate.if you want to 

apprehend the effect of environmental 

situations, average environmental 

records measurements in July were 

recorded with the aid of the datalogger 

(Cr1000, Campell scientific, united 

states) for 12 days. The dataset 

consists of 1 min averaged 

measurements of global horizontal 

irradiance (CM11 pyranometer, 

Kipp&Zonen, Netherlands), coordinate 
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standard irradiance (CHP1 

pyrheliometer, Kipp&Zonen, 

Netherlands) with a set up on sun 

tracker, daylight term (CSD three 

Sensor, Kipp&Zonen, Netherlands), 

encompassing temperature (41342, 

youthful, u.s.), and surrounding 

dampness (41003, youthful, u.s.). The 

station is situated just other than the 

dryer. 

 

Analysis technique 

Drying Kinetics 

By utilizing outwardly assessing, 

broken, youthful, and dry units had 

been rejected physically. promote the 

pea pods had been shelled by means of 

hand [4]. After partition of green peas, 

it dried in dryer with air temperatures 

of fifty, 60, and 70°C [13], separately 

at three m/s and 4 m/s air speeds [14, 

15]. unmarried layers of drying had 

been done on a work plate which 

changed into containing clean green 

peas of three kg. Then virtual grain 

moisture tester gauged the moisture 

content (Mini GAC plus, Dickey-John, 

united states) [16]. This method 

became repeated till moisture content 

material turned into decreased to 20% 

(w.b.) [17]. After drying procedure, 

the product become cooled for 10 

minutes and then it turned into kept in 

air glass jars for one week by the time 

colour and rehydration measurements 

were completed [18]. 

 

Unique and overall strength 

consumption 

Particular quality admission gets to be 

distinctly characterized as the power 

required to put off a unit mass of water 

in drying way [19]. This exact quality 

count was communicated as kWh/kg of 

the dampness disposed of. then again, 

for air warming and blower running 

general power admission of dryer 

transformed into figured by method for 

the utilization of a virtual electric 

counter (AEL MF 07, Kohler, Turkey) 

[20]. moreover energy manufacturing 

realized by means of PV panels has 

been measured (Bk325, GT strength 

RC, China) at some point of the drying 

period and it turned into excluded 

from overall intake. 

 

RESULTS AND DISCUSSION 

For diminishment of dampness 

substance material, aftereffects of 

different drying air temperatures and 

air speeds are demonstrated in observe 

2. gotten results showed that drying of 

unpractised peas was accomplished at 

air temperatures of fifty, 60, and 70°C 

at a steady drying air pace of 3 m/s 

and took around 600, 500, and 405 

mins, individually. what's more, the 

drying of unpractised peas held on 

roughly 540, 450, and 360 mins in 50, 

60, and 70°C at a predictable drying 

air speed of four m/s, separately.The 

drying length got to be distinctly 

diminished by method for 1.forty eight 

circumstances in extent to the drying 

strategy which get to be distinctly 

discovered in 50 to 70°C at three m/s 

air speed. Moreover, drying span was 

surged roughly 1.50 circumstances, if 

the drying temperature diminished 

from 70 to 50°C at four m/s air speed.  

As a result, the drying length is 

predicted to reduce the moisture which 

become at the best stage in 50°C at 

three m/s air velocity and at the lowest 

degree in 70°C at four m/s air pace and 

therefore the average overall drying 

duration decreased approximately 

forty% instances. As it may be visible, 

better drying temperatures and air 

velocities will enhance the kinetic 

power of water molecules, and 

ultimately it stimulates water 

evaporation price. because of this, 

drying duration reduced with elevated 

air temperature and speed. So these 

consequences are in step with the 

preceding researches. outcomes about 
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the boom in drying air temperatures 

are just like the ones founded by 

means of Taechapairoj et al. [24] for 

paddy, Doymaz [25] for inexperienced 

bean, Rattanamechaiskul et al. [26] for 

crimson rice, and Doymaz [27] for 

crimson kidney bean seeds. In other 

respects, it has been visible that the 

boom in air velocity has drastically 

reduced the drying period at different 

researches such as Afzal et al. [28] for 

barley, Darvishi et al. [29] for 

soybean, and Chielle et al. [30] for 

papaya seeds. 

 

 

Fig 2: Air temperature and air speed 

impact on green peas drying. 

 

For various drying meds, quality usage 

assortment (electric controlled 

resistances and blower) and power 

creation from PV are depicted in 

parent four. right when 

unpredictability of the assorted drying 

techniques concerning essentialness 

utilization values changed into 

performed, it was seen that 

temperature upward push of air that 

has relative moisture is huge for power 

affirmation of electric resistances. 

also, if the warming unit works with 

low air temperature, the dryer requires 

considerably less power. among all 

drying systems, the most reduced and 

most astounding force utilizations 

were seen at 50°C at three m/s and 

70°C at 4 m/s, individually. over the 

span of the drying terms, when the PV 

boards delivered control, the basic 

general power utilization diminished 

around 10.56% to 18.71%. 
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Fig 3: Energy utilization and vitality generation. 

 

The specific power expanded with 

increased air velocity (at constant 

temperature) as it may be seen at 

discern five. information outcomes 

display that, for green peas, the best 

cost of the unique electricity changed 

into 11.154 kW h/kg in 70°C at 

four m/s and the lowest price of the 

unique energy became attained in 50°C 

at 3 m/s to be 7.616 kW h/kg. So it 

means that selecting the right 

temperature and air speed ends in 

decreased specific power intake. inside 

the literature similar effects can be 

discovered along with Adabi et al. [31] 

who dried squash seeds in semi 

fluidized and fluidized-mattress 

dryers. obtained effects indicated that 

growth in air velocity results in 

obvious boom in the cost of precise 

power intake. Chayjan et al. [32] 

tested the specific strength 

consumption of several drying 

techniques for black mulberry. From 

that research, it changed into 

understood that drying at higher air 

velocities leads to greater power 

intake. 

 
Fig 4: Specific vitality required for 

drying of green peas. 

 

summary of the common colour values 

(L
*
,a

*
 ,b

*
 and ) of sparkling and green 

peas which undergo diverse drying 

strategies are seen at table 1. whilst 

the brightness values (L
*
) of sparkling 

samples were forty four.11, the 

greenness/redness (a
*
)(values had been 

−five.49 and the yellowness/blueness 

(b
*
) values were 31.82. those outcomes 

suggest that all of the drying 

experiments have affected the colour 

adjustments as anticipated.  price that 

is most close to those of sparkling 

inexperienced peas became acquired in 

70°C at four m/s air velocity, while the 

maximum far flung  value was 

obtained in 50°C at three m/s air pace. 

moreover,  price diminishes on 

account of the long drying length. 

compared to fresh inexperienced peas, 

it turned into located that  and  values 

raised at some stage in drying notably. 

even as the air temperature and air 

pace improved, the final  values 
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ranged from −0.15 to −2.51. for that 

reason, green peas samples misplaced 

their greenness. it may be seen from 

desk 1 that  value raised with 

decreased drying length. It was stated 

that  values of dried green peas 

reduced from 31.82 to 28.08 and 24.01 

throughout diverse air temperatures 

and air velocities. through the 

instrument of the statistical analysisit 

get to be distinctly affirmed that each 

expansion of the air temperature and 

development of the air speed have 

incited the shading values (P<0.04) 

fundamentally. comparable shading 

deviations were accentuated by 

method for a couple creators. Ben Haj 

expressed et al. [33] affirmed that the 

loathsome cost of Allium roseum 

leaves will increment definitely, after 

the product of thin layer convective 

drying at 3 temperatures (40, 50, and 

60°C) and air speeds (1.0 and 

1.4 m/s).Demiray and Tulek [34] 

examined the have an effect on of 

temperature on shade exchange 

kinetics of carrot slices. subsequently, 

the color values were inspired through 

warm air drying; for example, L 
*
 

values decreased from 57.87 to 49.32 

at 65°C. additionally, Aral and Beşe 

[35] carried out the coloration analysis 

to skinny-layer drying of hawthorn 

fruit (Crataegus spp.) at air 

temperatures of40, 60, and 70°C and 

air velocities of 0.5, 0.9, and 1.3 m/s 

in a convective dryer. They located 

that lower of the drying air 

temperature and air velocity which 

caused longer drying time and 

decrease 
b*of

 value can be appeared as 

the yellowness that fruit loses. 

 

CONCLUSIONS 

The financial drying of green peas 

with PV control help has been 

explored in six unique applications 

here. Dried green peas have been 

broke down with respect to drying 

time, hue, rehydration, particular 

quality, and general power ingesting. 

The got results showed that the 

expansion inside the drying air 

temperature (50°C to 70°C) and air 

pace (3 m/s to four m/s) has finished in 

reduction in drying length. further, test 

outcomes pointed that the particular 

quality degrees from 7.561 kW h/kg to 

eleven.154 kW h/kg.in the end, the 

colour deviation has been exposed in 

all treatments and also the statistical 

evaluation approximately rehydration 

ratio of dried inexperienced peas 

demonstrates that there are not any 

massive differences approximately the 

running situations including air 

temperature and air pace. commercial 

drying with the PV strength assistance 

is a beneficial software for sizable use 

in agriculture that allows you to 

reduce overall strength consumption. 
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