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Abstract:

For drying red chilies, the major focus of current work is to show the dry pattern in
forced convection vacuum tube collector (VTC) solar drier in Pune. It has been noted that
the exit air temperature of VTC is considerably higher (97-32.9°C) than the outside air
temperature of environment. In the drying chamber (DC), this enhances the specific
moisture extraction ratio of red chilies. Dissimilar to solar drying with no thermal source,
that requires 1.4days, red chilies, takes merely 1.1days to achieve its equilibrium
moisture ratio under solar drying with thermal source. The dried red chilies are viewed to
be of superior class. Solar drier is considered as toxic free due to no need of conventional
energy.
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1. Introduction

Protecting agricultural produce is the foremost issue to be overcome by each progressing
states. In post-harvest stage, many agricultural produce bears abundant percentages of

water due to which produce perish [1]. Conservation is a more essential practice for
agricultural protection in a long term. Dehydration is often employed conventional
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system to save agricultural produce [2-3]. It is usually stated as the utilization of both
mass and heat transfer for carrying off humidity from the produce. Dehydration is an
earliest practice to decrease micro-organism growth that is widely employed in retaining
the dietary worth [4]. It also stretches the existence phase in humid produce for using till
its extended time [5].

In recent time, major commercial driers often utilize heated air in industrial drying
practice [6]. Meanwhile the foremost problem for the commercial drier is that it is
expensive and also requires more fuel energy. Due to above challenges in several states,
drier based on solar energy are the better preference than the commercial drier [7]. This
answer has resulted in growth for adaptable system of solar drying in the little past
decade.

Chilies are the frequently cultivated and famous spice globally. They are the essential
nutritional produce containing enough quantity of mineral and fiber. Chilies are viewed
as valuable produce for human meal and a single biggest worldwide spice full of micro-
nutrients. A dried chili is the most popular food additive and is used for healing ulcer [8].
Khawale et al. showed the experimental and mathematical work to dry chilly utilizing
solar dryer with reflector [9]. Gupta et al., have analysed the experimental and
theoretical performance for a solar dryer and open sun drying of chilli. From the test,
moisture content of chilli was dried to 1.15g water/g dry matter and 0.45g water/g dry
matter in open sun drying and solar dryer respectively from its initial content of 4g water/g
dry matter [10].

Akintunde examined the effect of pretreatments and methods on drying quality and
drying time of chilli pepper. Osmotic sugar and blanching pretreatments were employed
before drying. The test reveals that pretreated sample has a significant effect on drying
quality than untreated sample. The drying time of osmotic dehydrated sample is lowest
compared to the blanching pretreated sample [11]. Haron et al. conducted hydrodynamic
study of swirling fluidized bed dryer to dry pepper. It is observed that swirling fluidized
bed dryer needs relatively short drying time for pepper compared to conventional sun
drying method [12].

Ganiy et al. inspected the impact on osmoticdehydration of chilli varieties. Varieties were
osmotically dehydrated in sucrose solution of variable concentration and binary mixture at
different processing time. The osmoses chilli variety with higher sugar concentration
gives better result while the osmoses chilli variety with lower processing time gives
improved solute gain [13]. Anoraga et al. studied the influence of steam blanching
pretreatments on chilli drying to that of hot water blanching pretreatments [14].
Artnaseaw et al. assessed the drying parameter of vacuum heat pump dryer to dry chilli.
The outcome proved that the rise in drying temperature or a fall in drying pressure
reduces the drying time of chilli thus smoothing the surface structure of dried chilli [15].
Kumar et al. investigated the impact of reflector on outlet temperature of one ended
evacuated tube solar air collector. The trial was conducted on collector with and without
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reflector. The finding reveals that case with reflector gives higher outlet temperature than
case without reflector [16].

Salve et al. developed the indirect solar dryer with flat plate collector to find the moisture
removal rate of chilli drying. The dryer was integrated with phase change material for
uninterrupted drying. The outcome reveals that, this method needs less time for drying
chill than open sun drying method [17]. Waewsak et al. investigated the mathematical
modeling of hot air drying to dry agricultural products. The finding demonstrated the
drying air velocity at 1.34m/s and the drying air temperature from 60 to 80°C
respectively [18].

Arun et al. evaluated the drying kinetics of chilli utilizing solar tunnel drying method
distinguished with the openl sun drying. The test reveals that the drying time decreased by
56% than that of open sun drying method [19].

Evacuated tube solar drier was developed and examined for spice such as garlic clove and
herbs such as aloe-vera, bel and neem leaf by Malakar et al. [20] and Singh et al. [21].
From literature survey, it is known that the VTC solar drier works efficiently than the
rest of solar drier. Furthermore, it has been noted as per the survey that VTC solar drier
had not so far been utilized to dry red chilies. The recent study thus focus to examine the
efficient working of drying with thermal source to solar dry red chilies meanwhile
differentiate them with no thermal source drier.

2. Methodology

2.1 Experimental Process

Figure 2.1 illustrates the photo view for the forced convection VTC solar drier with
thermal source. Air fan, vacuum tube collector, drying chamber, stones and chimney
vent respectively are the necessary components of the forced convection VTC solar drier
with thermal source.

Firstly, stones as a thermal source are evenly spread on the base portion of the drying
chamber to get heated. Then new sample is distributed uniformly along the twin trays
located inside the drying chamber to get dried. Once the air fan has started, the air gets
moved inside the heater, rapidly become hot, and compelled to pass inside the dryer
chamber containing red chilies and stones to gain heat. The red chilies start to decrease in
weight using both hot air and lost stored heat from stone due to which the water begins to
evaporate. Noting on hour basis of the red chilies weight is done starting from morning
to till evening by the moment the sample achieve their equilibrium moisture ratio.
Moreover complete test is performed in VTC solar drier with no thermal source.

2.2 Measuring Apparatus

The hourly sun intensity is calculated with a solari-meter on day basis. The anemometer
meter is employed to note the wind velocity and surrounding temperature meanwhile
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humidity meter is employed to note the relative humidity. A thermometer is utilized to
note temperature on several positions along the VTC solar drier. The weight of dried red
chilies is found with electronic balance scale on hour basis. Sample pre, while and post
drying in VTC solar drier with and with no thermal source is pictured in Figure 2.2 and
2.3 respectively.

Figure 2.2: Red chilies pre, while and post solar drying in VTC drier with thermal
source

Figure 2.3: Red chilies pre, while and post solar drying in VTC drier with no
thermal source
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3. Data Determination

3.1 Moisture Loss
The moisture loss is calculated as [24],
ML = (M; — My) €
Where
M, and M; are hourly noted down final and initial mass of red chilies.

3.2 Moisture Ratio
The moisture ratio is determined as [22],

MR = MC/ MC; (2)
Where

MC; and MC are red chilies initial moisture content and moisture content at any time.

3.3 Drying Efficiency
The drying efficiency of the VTC solar drier is evaluated as [25],

nD=M,L/IAt (3)
Where

I, is solar intensity, A, is collector‘s effective area, t is drying time, M,, is evaporated
mass of water from the product; L is latent heat of water's evaporation.

3.4 Specific Moisture Extraction Ratio
The specific moisture extraction ratio of the VTC solar drier is evaluated as [23],
SMER = M/ P (4)
Where
P and M are blower power and red chilies final mass at any time.

4. Results and Discussion

Hourly change in drying parameters like ambient temperature (Ta), relative humidity
(RHa), solar intensity (Is) and wind speed (V) in the complete test is depicted in Table
3.1, and 3.2. During the February month in Pune, exit temperature (T,) and entry
temperature (Ti) of VTC whereas the chimney temperature (T¢), top tray temperature (T)
and also bottom tray temperature (Tp) of DC in forced convection drying with thermal
source is noted.

During the experiment, the solar radiation is noticed to fluctuate from 139.4 to
1109.3W/m?. The DC's inside temperature and environment temperature together
noticed to lie between 41.7 to 85.5°C and 28.8 to 32.2°C. It has been seen that the VTC's
exit temperature lie between 61.7 and 129.2°C. It is significantly hotter compared to the
neighbor surrounding. This demonstrates that the drying rate of VTC solar drier with
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thermal source is greater in relation with VTC solar drier with no thermal source that
minimizes the drying period in forced convection drying.

Moisture parameters which were establish to dry red chilies in VTC solar drier with and
with no thermal source is represented in Table 3.3 and 3.4. Figure 3.1 and 3.2 depicts the
fluctuation in moisture loss vs. drying period of red chilies by VTC drying with and with
no thermal source. The moisture loss from red chilies by VTC drying with thermal source
is large in 1.1days in relation with 1.4days VTC drying with no thermal source.

A plot among moisture ratio vs. drying period to examine the moisture ratio fluctuation
of red chilies is shown in Figure 3.3 and 3.4. It is viewed that the moisture reduces firstly
from its surface while at last within interior portion. The peak efficiency to dry red chilies
is determined to be 36.14% whereas the peak specific moisture extraction ratio of VTC
drying with thermal source is evaluated to be 0.3338kg/KWh. Besides this, the red chilies
dried by drier with thermal source being superior in shade, aroma, shape and savor in
relation to red chilies dried by drier with no thermal source.

Table 3.1: Hourly change of several parameters to solar dry red chilies (Day 1)

Day Solar | Wind | Relative Temperature at

Time  |Intensity |Speed |Humidity several positions
) L; . v RH; T: T; T, Ty T; T.
(hrs:min) | (Wim®) | (m's) | (%) (") ('C) | (O | (O] () | (*O)
8:13 4322 | 0.79 503 200 36.3 48 65 | 45| 335
0:13 5573 | 1.07 57.6 0.4 403 65 | 435 | 425 | 4153
10:15 8075 | 1.4 530 0.1 482 [ 002 | 66.8 | 653 63.8
11:15 0862 | 147 456 i13 525 (158 772 | 145 | 737
12:13 10785 | 0.79 38.0 322 538 | 1255 823 | 813 | 798
13:135 110903 | 0.29 35 322 547 1202 835 | 845 | B253
14:15 10033 | 0.51 32.8 310 53 (1278 B35 | 80O | 792
15:15 7578 | 071 30.9 30.8 408 (1197 | 785 | 7713 75
16:15 045 | 0.77 24.1 1 405 (1045 723 | 70.8 a9
17:13 1304 | 0.76 20.6 04 503 | 875 | 647 | 633 | 6l3

Table 3.2: Hourly change of several parameters to solar dry red chilies (Day II)

Day Solar  |Wind | Relative Temperature at

Time  |Intensity |Speed [Humidity several positions
I, V | RH T, L | T, | L | T | T
(hrsmin) | (Wm?) | (m's) | (%) (0 | O | O | (O (¢ | (O
8:15 4508 | 139 61.1 288 | 355 | 471 33 | 315 303
g-15 458 | 1.52 50.6 209 30 61.7 | 42.7 | 417 41
10:13 7170 | 130 56.3 30.1 48 a1 623 | 602 50
11:13 0066 | 145 50.3 30.7 [ 495 | 1088 | 125 | T0 69
12:15 10202 | 1.11 452 314 50 [ 1195 787 | T 752
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Table 3.3: Hourly change of moisture loss and moisture ratio of red chilies
in VTC solar drier with and with no thermal source (Day I)

Dhrving Solar Drying with Solar Drving with
Time Thermal Source Mo Thermal Source
(VTC) (VTC)
(hrs) Ma ML ME. B £ ML MEF.
(kg) (kg) (kg) (kg)

0 1.993 1.0000 1.993 1.0000
1 1.865 012 0.9220 1.885 0.108 0.9342
2 1.675 0180 0_BO5E 1.744 0.141 0.8480
3 1.419 0256 0.6491 1.575 0.169 0. 7446
4 1.124 0.295 04686 1.369 0.206 0.6185
3 0829 0.295 0.2881 1.126 0.243 04698
& 0505 0.234 0.1450 0. 884 0.242 0.321%8
7 0.457 0.138 0.0604 0690 0.194 0.2030
] 0.374 0083 00097 0.578 0.112 0.1345
Q 0.362 0.012 0.0024 0.469 0.109 0.0678

Table 3.4: Hourly change of moisture loss and moisture ratio of red chilies
in VTC solar drier with and with no thermal source (Day 1)

Drving Solar Drving with Solar Drving with
Time Thermal Source Mo Thermal Source
(VTC) (VTC)
(hrs) M ML ME. M ML ME.
(kg) (kg) (kg) (kg)
1 0.3a60 0.002 (0.,0012] 0304 0.075 0.0219
2 - - - 0.371 0.023 0.0079
3 - - - 0.365 0006 0.0042
4 - - - 0.361 0004 0.0018
0.36
o3 -
. .
< 0.24 - ',
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g 012 - " ",
= m
oo - [/
a : LN .
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Figure 3.1: Change of moisture loss with drying period to dry red chilies

Drving Penod (dawvs)

in VTC solar drier with thermal source (Day | and I1)

4211




China Petroleum Processing and Petrochemical Technology

Catalyst Research Volume 23, Issue 2, December 2023 Pp. 4205-4215

0.36

0.3 -

Muoisture Loss (kg
=]
'_'l
o
' ]

a 0.5 1.0 1.5 2.0

Drving Period (daws)

Figure 3.2: Change of moisture loss with drying period to dry red chilies
in VTC solar drier with no thermal source (Day I and I1)
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Figure 3.3: Change of moisture ratio with drying period to dry red chilies
in VTC solar drier with thermal source (Day | and II)
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Figure 3.4: Change of moisture ratio with drying period to dry red chilies
in VTC solar drier with no thermal source (Day | and II)
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5. Conclusion

The testing on solar drier with thermal source assisted with VTC is conducted for the
reason of drying red chilies meanwhile it is differentiated from solar drier with no
thermal source. The drying period of red chilies is decreased with this drier. The
incorporation of DC builds its inlet air temperature considerably high in relation with the
environment air temperature. This VTC drier is determined of being 36.14% capable to
dry red chilies. Many types of agricultural produce possibly dried with this eco friendly
drier. Beside this, there being many chances to preserve the conventional energy. By
means of VTC drier, the produce being dried can be send overseas meanwhile huge profit
can be gained from it.

References

[1] R Abalone; A Gaston; A Cassinera; M A Lara (2006), Thin Layer Drying of
Amaranth Seeds. Biosystems Engineering, 93(2):179-188.

[2] S M Alzamora; M S Tapia; J W Chanes (1998), New Strategies for Minimally
Processed Foods - The Role of Multi-Target Preservation. Food Science and Technology
International, 4(5):353-361.

[3] P E Viollaz; C O Rovedo (2002), Drying Model for Three-Dimensional Shrinking
Bodies. Journal of Food Engineering, 52(2):149-153.

[4] Z Erbay; F Icier (2010), Review of Thin Layer Drying of Foods: Theory, Modeling,
and Experimental Results. Critical Reviews in Food Science and Nutrition, 50(5):441-
464.

[5] B T Abur; H D Dakouta; G Egbo (2014), Food Security: Solar Dryers and Effective
Food Preservation. International Journal of Advanced Engineering Research and Studies,
20:166-171.

[6] M A Maysami; R Sedighi; H Ghaffari (2020), Evaluation of Different Drying
Processes by Energy Consumption in Insulated And not Insulated Laboratory Convection
Dryer. Food Research, 4(6):107-111.

[7] A Z Sahin; | Dincer (2002), Graphical Determination of Drying Process and Moisture
Transfer Parameters for Solids Drying. International Journal of Heat and Mass Transfer,
45: 3267-3273.

[ N C Wade; S S Wane; S M Kshirsagar (2014), Comparative Study of Drying
Characteristics in Chillies. Indian Journal of Science, Research and Technology,
2(3):105-111.

[9] V R Khawale; K. Aruna Prabha; M V R D Prasad; N P Mungle (2023), Mathematical
Modelling and Experimental Investigation on Solar Dryer with Reflector for Drying Red
Chilly. European Chemical Bulletin, 12(10):1-11.

[10] A Gupta; B Das; J Mondol (2022), Experimental and Theoretical Performance

4213




China Petroleum Processing and Petrochemical Technology

Catalyst Research Volume 23, Issue 2, December 2023 Pp. 4205-4215

Analysis of a Hybrid Photovoltaic-Thermal (PVT) Solar Air Dryer for Green Chilis.
International Journal of Ambient Energy, 43(1):2423-2431.

[11] T T Akintunde (2010), Effect of Pretreatment on Drying Time and Quality of Chilli
Pepper. Journal of Food Processing and Preservation, 34(4):595-608.

[12] N S Haron; J H Zakaria; M F M Batcha (2017), Hydrodynamics Study on Drying of
Pepper in Swirling Fluidized Bed Dryer. IOP Conference Series: Materials Science and
Engineering, 226:1-6.

[13] O R A Ganiy; O F Kolawole; W A Fadeke (2010), Effect of Sucrose and Binary
Solution on Osmotic Dehydration of Bell Pepper Varieties. Journal of Food Science and
Technology, 47:305-309.

[14] S B Anoraga; | Sabarisman; M Ainuri (2018), Effect of Different Pretreatments on
Dried Chilli Quality. 10P Conference Series: Earth and Environmental Science,
131(1):1-5.

[15] A Artnaseaw; S Theerakulpisut; C Benjapiyaporn (2010), Development of a
Vacuum Heat Pump Dryer for Drying Chilli. Biosystems Engineering, 105(1):130-138.
[16] A Kumar; S Kumar; U Nagar; A Yadav (2013), Experimental Study of Thermal
Performance of One-Ended Evacuated Tubes for Producing Hot Air. Journal of Solar
Energy, 5(2):1-6.

[17] S Salve; A M Fulambarkar (2021), Solar Dryer for Drying Green Chili in a Forced
Convection for Increasing the Moisture Removing Rate. Materials Today:
Proceedings, 45: 3170-3176.

[18] J Waewsak; S Chindaruksa; C Punlek (2006), Mathematical Modeling Study of Hot
Air Drying for Some Agricultural Products. Science and Technology Asia, 11(1):14-20.
[19] S Arun; N Yashwanth; R Adharsh (2014), Experimental and Comparison Studies on
Drying Characteristics of Red Chillies in a Solar Tunnel Greenhouse Dryer and in the
Open Sun Drying Method. International Journal of Innovative Science and Modern
Engineering, 2(11):36-40.

[20] S Malakar; V K Arora; P K Nema (2021), Design and Performance Evaluation of an
Evacuated Tube Solar Dryer for Drying Garlic Clove. Renewable Energy, 168:568-580.
[21] P Singh; S Vyas; A Yadav (2019), Experimental Comparison of Open Sun Drying
and Solar Drying Based on Evacuated Tube Collector. International Journal of
Sustainable Energy, 38(4):348-367.

[22] C Loha; R Das; B Choudhury; P Chatterjee (2012), Evaluation of Air Drying
Characteristics of Sliced Ginger in a Forced Convective Air Dryer and Thermal
Conductivity Measurement. Journal of Food Processing Technology, 3(6):1-5.

[23] V Shanmugam; E Natarajan (2007), Experimental Study of Regenerative Desiccant
Integrated Solar Dryer with and without Reflective Mirror. Applied Thermal Engineering,
27(8):1543-1551.

[24] E K Akpinar (2006), Mathematical Modeling of Thin Layer Drying Process under
Open Sun of Some Aromatic Plants. Journal of Food Engineering, 77(4):864-870.

4214



https://www.researchgate.net/profile/Toyosi-Tunde-Akintunde?_sg%5B0%5D=hYcqoNRGm3Z-CSlb0AQnklW4ZRMRQYHu0qtLz4065xPbAB6lLNQ9hQRqSDo-CIow6riC6vM.1u9T7x7sayUeSg6gOYgnOU0wrUihpaJyysS11f5PJa7x2YrAlKrDWeoIXf1NQUZCM4mCN8mE_ixb1U3CC3qaMA&_sg%5B1%5D=SyIqOulq_y1CQQc3-tnmyOVJAcikBYvfcBlX7qAJSulpYy8RDEtTzt8sEpkw7nkfMuuRGKw.jLqKV0WG6FwNOBaCWyOGoIRc_dkMAHlsHIB-yL-0IeNQ3Mzq48mF-hJog9Yr5cVrfqbY64aYWELmwKBSBO7tUg&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0
https://www.researchgate.net/journal/Journal-of-Food-Processing-and-Preservation-1745-4549?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0
https://www.researchgate.net/scientific-contributions/Nazrul-Syaif-Haron-2131781684?_sg%5B0%5D=Rd-g6T2w0o5DlyMsyr-Y3C4qNsEJiqeTqKm5Kr188v-4jAzBuMh9bkF8ntpqOW_hvud-OYY.l44ytlcY8IThBg4UnEedHxdkU_HtlMRyzhHzLwOAbNkO-L0FQdhP-l8i_Vc7b3I8CTLtm03TuVOcV2d-YMz3zg&_sg%5B1%5D=bB267glF5QHrJ_TWu5Z80JLC1mQbNuChZhSaGHhLHFk1Q5DwBMI0aIZIvme4Zwtas7w5F00.avE4yAXGvpDBx-YMyX8a1OZP1iuhu2Vu3DS_AwTMt5OWJnkVB7LihdR-RgPKRz0NpobUF7UEqwZJs5DJKMn9nA&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0
https://www.researchgate.net/scientific-contributions/Jamal-Hazri-Zakaria-2088502376?_sg%5B0%5D=Rd-g6T2w0o5DlyMsyr-Y3C4qNsEJiqeTqKm5Kr188v-4jAzBuMh9bkF8ntpqOW_hvud-OYY.l44ytlcY8IThBg4UnEedHxdkU_HtlMRyzhHzLwOAbNkO-L0FQdhP-l8i_Vc7b3I8CTLtm03TuVOcV2d-YMz3zg&_sg%5B1%5D=bB267glF5QHrJ_TWu5Z80JLC1mQbNuChZhSaGHhLHFk1Q5DwBMI0aIZIvme4Zwtas7w5F00.avE4yAXGvpDBx-YMyX8a1OZP1iuhu2Vu3DS_AwTMt5OWJnkVB7LihdR-RgPKRz0NpobUF7UEqwZJs5DJKMn9nA
https://www.researchgate.net/profile/Mohd-Faizal-Mohideen-Batcha?_sg%5B0%5D=Rd-g6T2w0o5DlyMsyr-Y3C4qNsEJiqeTqKm5Kr188v-4jAzBuMh9bkF8ntpqOW_hvud-OYY.l44ytlcY8IThBg4UnEedHxdkU_HtlMRyzhHzLwOAbNkO-L0FQdhP-l8i_Vc7b3I8CTLtm03TuVOcV2d-YMz3zg&_sg%5B1%5D=bB267glF5QHrJ_TWu5Z80JLC1mQbNuChZhSaGHhLHFk1Q5DwBMI0aIZIvme4Zwtas7w5F00.avE4yAXGvpDBx-YMyX8a1OZP1iuhu2Vu3DS_AwTMt5OWJnkVB7LihdR-RgPKRz0NpobUF7UEqwZJs5DJKMn9nA&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0

China Petroleum Processing and Petrochemical Technology

Catalyst Research Volume 23, Issue 2, December 2023 Pp. 4205-4215

[25] S H Sengar; A G Mohod; Y P Khandetod (2012), Experimental Evaluation of Rotary
Solar Dryer for Kokam Fruit. Scholarly Journal of Agricultural Science, 2(3):62-69.

4215




	Jayant Nana Kajale1*
	Corresponding author*
	Dr M K Chopra2
	Dr S R Patil3
	Abstract:
	For drying red chilies, the major focus of current work is to show the dry pattern in forced convection vacuum tube collector (VTC) solar drier in Pune. It has been noted that the exit air temperature of VTC is considerably higher (97-32.90C) than the...
	1. Introduction
	Protecting agricultural produce is the foremost issue to be overcome by each progressing states. In post-harvest stage, many agricultural produce bears abundant percentages of water due to which produce perish [1]. Conservation is a more essential pra...
	In recent time, major commercial driers often utilize heated air in industrial drying practice [6]. Meanwhile the foremost problem for the commercial drier is that it is expensive and also requires more fuel energy. Due to above challenges in several ...
	Chilies are the frequently cultivated and famous spice globally. They are the essential nutritional produce containing enough quantity of mineral and fiber. Chilies are viewed as valuable produce for human meal and a single biggest worldwide spice ful...
	Khawale et al. showed the experimental and mathematical work to dry chilly utilizing solar dryer with reflector [9]. Gupta et al., have analysed the experimental and theoretical performance for a solar dryer and open sun drying of chilli. From the tes...
	Akintunde examined the effect of pretreatments and methods on drying quality and drying time of chilli pepper. Osmotic sugar and blanching pretreatments were employed before drying. The test reveals that pretreated sample has a significant effect on d...
	Ganiy et al. inspected the impact on osmotic dehydration of chilli varieties. Varieties were osmotically dehydrated in sucrose solution of variable concentration and binary mixture at different processing time. The osmoses chilli variety with higher s...
	Artnaseaw et al. assessed the drying parameter of vacuum heat pump dryer to dry chilli. The outcome proved that the rise in drying temperature or a fall in drying pressure reduces the drying time of chilli thus smoothing the surface structure of dried...
	Salve et al. developed the indirect solar dryer with flat plate collector to find the moisture removal rate of chilli drying. The dryer was integrated with phase change material for uninterrupted drying. The outcome reveals that, this method needs les...
	Arun et al. evaluated the drying kinetics of chilli utilizing solar tunnel drying method distinguished with the openl sun drying. The test reveals that the drying time decreased by 56% than that of open sun drying method [19].
	Evacuated tube solar drier was developed and examined for spice such as garlic clove and herbs such as aloe-vera, bel and neem leaf by Malakar et al. [20] and Singh et al. [21].
	From literature survey, it is known that the VTC solar drier works efficiently than the rest of solar drier. Furthermore, it has been noted as per the survey that VTC solar drier had not so far been utilized to dry red chilies. The recent study thus f...
	2. Methodology
	2.1 Experimental Process
	Figure 2.1 illustrates the photo view for the forced convection VTC solar drier with thermal source. Air fan, vacuum tube collector, drying chamber, stones and chimney vent respectively are the necessary components of the forced convection VTC solar d...
	Firstly, stones as a thermal source are evenly spread on the base portion of the drying chamber to get heated. Then new sample is distributed uniformly along the twin trays located inside the drying chamber to get dried. Once the air fan has started, ...
	2.2 Measuring Apparatus
	The hourly sun intensity is calculated with a solari-meter on day basis. The anemometer meter is employed to note the wind velocity and surrounding temperature meanwhile humidity meter is employed to note the relative humidity. A thermometer is utiliz...
	References

