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This endeavor report equipped for "Plan and Fabrication of Solar Air Heater". The important goal of this 

adventure is to focus on sun situated warming and to find the efficiency of the dryer. In the momentum survey, a 

V-Groove aluminum sheet is used for research. The sun-arranged air warming construction is hypothetically 

shown by applying energy balance verbalizations to mirror the relationship of convection and radiation heat 

streams. Sun fueled air radiators are used for applications at low and moderate temperatures, for instance, crop 

drying, amble thinking and space warming. In the ongoing work attempts are made to update the force move rate 

and to chip away at the adequacy of essential fabricated surface changed sun controlled air hotter. The low power 

move rate in level plate daylight based air radiator (SAH) is a direct result of the improvement of a laminar sub-

layer near the warmed defend plate. Inferable from this, the plate temperature increases amazingly, impacting 

fiascos and, hence diminishing the ampleness. Sweeping examination has been finished to soothe this issue, of 

which bound method arose to be a promising arrangement. The detached method remembers the usage of cutting 

edges for a shallow level where the cutoff layer develops with the objective that it breaks go on as in the past and 

moreover level plate is superseded by twisted plate. 
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1. Introduction 

The machine managed cut verdant food assortments 

into a hot-air nonattendance of hydration chamber, with 

a controlled temperature of 40°C drying out produce fit 

to be squashed and fixed in tin foil.  Barometrical 

support of light different from north of 20% in the 

absorbed air southeastern United States to under 10% 

over a basic piece of the dry unbalanced west and 

northern fields. 

 

 

The results show that for this region and time, 40% of 

the event light at the most noteworthy mark of the air 

was reflected to space, 13% was consumed by the air 

and fogs, and the overabundance 47% was ingested at 

the world's surface. Precisely when barometrical not for 

all time set up from this study are separated and before 

assessments of support in a cloudless environment, 

there is phenomenal arrangement at low likely gains of 

air water seethe; regardless, the energy review gives 

basically higher assimilation at high expected gains of 

water fume. As of now for our endeavor we have made 

a step further and cultivated a thought of Initial drying 

using very few sections. 

2. Literature review 

2.1. Solar Air Heater 

M. A. Zaman and B. K. Bala dried the products which 

have no direct contact with sun radiation. The solar 

collectors with low air flow and the combination 
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between forced convection and natural convection 

control the quality of drying products. 

Dilip R.Pangavhane, R.L.Sawhney, P.N. Sarsavadia 

developed a solar collector with dimensions 2.80 m x 

1.80 m and the transparent cover thickness 4 mm and 

the wooden frame is 60 mm. The aluminum size is 1.80 

m x 1.80 m and thickness 2 mm. 

Jasinta Poonam Ekka, Muthukumar Palanisamy, 

concluded the main parameter is removal of moisture 

from the product dried is increased with flow rate and 

length of solar collector.  

Ho-Hsien chen, Carlos Eduardo Hernandez, Tzou-chi 

Huang tested solar collectors were at an angle of 21° 

and the location plus of latitude is 10°.  

Masnaji R.Nukulwar, Vinod B. Tungikar state that the 

solar collectors concentrate the solar radiation and the 

water is converted into steam or hot water. The 

applications are blanching, drying and water influent. 

The energy efficiency range is 47%-79%. 

2.2. Glass Cover 

D. Lawrence, C. O. Folayan. In surroundings the heat 

loss from the plate through the glass cover as a top loss 

and through the insulation as back loss and side of the 

collector casing as edge loss. The air flows through the 

netted space between the glass cover and the absorber 

plate. 

Jasinta Poonam Ekka, P. Muthukumar, Krishnendu 

Bala A, Dipak Kumar Kanaujiya C, Kannan 

Pakshirajan C. Glass cover of 4 mm thickness is used as 

the glazing material. The roof top of the drying chamber 

is made of a glass cover with the size of 1.9 m × 0.9 m 

and 4 mm thickness. 

S. Kaleemullah; R. Kailappan. A transparent glass 

cover with a transmissivity of 0.88 for higher arresting 

of solar radiation and the input energy is the radiation 

energy that falling on the SAC through glass cover. 

3. Methodology 

Solar air heaters can be broadly classified under two 

categories :  

(a) First type has nonporous absorber in which air 

stream does not flow through the absorber plate. Air 

may flow above and/or below the absorber plate. 

(b) Second type has a porous absorber in which air 

stream flows through the absorber plate 

3.1. Distributed solar dryers 

A solar dryer in which solar energy collection and 

drying take place in separate units is known as a 

distributed solar dryer. This type of solar dryer has two 

parts:  

(a) flat-plate air heater and  

(b) drying chamber 

Air is heated in the flat-plate heater placed on the roof 

of the building or on the ground. Hot air from the air 

heater is circulated in the drying chamber with the help 

of a blower. These dryers can be designed in different 

sizes with various configurations, depending upon the 

temperature of hot air, airflow rate, types of products to 

be dried, etc.  

4. Working Procedure 

Drawing on the rule that warm air rises and cool air 

sinks, the sun oriented air radiator pulls cooled air from 

the lower part of a room, circles it through the sun 

powered gatherer where it gets heat, then blows the 

warmed air once again into the room. The sun based air 

warmers works by attracting new external air and 

flowing through a labyrinth of dark aluminum that has 

an exceptional specific covering that ingests 

substantially more intensity than it radiates. This 

warmed air is then blown it into the home by means of 

a sun oriented controlled fan. A few bigger frameworks 

use heat sinks, which comprise of materials that can 

ingest and hold heat for a brief time frame.  

During the day, overabundance heat is moved to the 

intensity sink for capacity; when the sun goes down, 

warmed air is moved from stockpiling to your home. 

The siphon that permits the air to the authority. In the 

authority, the aluminum sheet will warm by the sun 

based radiation which is fall through the acrylic sheet 

from sun. Then the air interacts with safeguard plate the 

air is gathered and we can utilize it for drying 

agribusiness produces. A sun based air radiator is 

expected to enhance your current warming framework, 

not supplant it. The most proficient method for using a 

sun powered air radiator is to introduce it where it can 

blow or diffuse warm air straightforwardly into a room 

that sees a ton of daytime use. Air stream is warmed by 

the rear of the gatherer plate in level plate authority. 
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Blades connected to the plate increment the contact 

surface. The rear of the gatherer is vigorously protected 

with mineral fleece or another material. On the off 

chance that the size of gatherer is enormous, a blower is 

utilized to bring air into the authority and send the hot 

air to dryer. 

5. Experimental Setup 

This endeavor plan has six sections which are 

rectangular chamber, thermocol covered with dull paint, 

aluminum v-groove sheet, direct glass, heat assessment 

sensor, narrows, outlet and blower. The thermocol is 

first fitted in the rectangular box, and two aluminum V-

Groove adjusts are kept for the situation, the opening is 

made for cove and outlet, finally the direct glass is kept 

on top of rectangular box as shown in the Fig.1. 

 

 

Fig.1. Experimental Setup 

6. Determination of Heat Loss from V-Groove 

Solar Air Heater 

Available solar radiation,  

Top loss, 

 

Bottom loss, 

  Ub=Kins / Lins    

Overall heat loss coefficient from the collector, 

  UL = Ut  + Ub  

  Re = ρVL / μ 

Efficiency of the collector, 

  η=  Qu / (Ac It ) 

7. Result and Discussion 

The mathematical model developed in this study was 

used to predict steady state performance of a covered 

plate attic solar collector. Validation of the model was 

achieved by comparing predicted and measured outlet 

air temperatures and collector efficiencies. 

Table1: Outlet air temperatures and collector 

efficiencies without Fins 

Time 
Inlet 

(o C) 

Outlet Chamber (o C) 
Plate    

(o C) 
Outlet 1 Outlet 2 Outlet 3 

11:15 AM 33.7 32.6 33.2 31.6 53 

11:45 AM 36 33.5 35.1 32.2 52.1 

12:30 PM 36.1 34.4 35.6 32.3 51.2 

1:00 PM 36.3 35.2 34.7 33.7 52.1 

1:30 PM 38.2 35.6 38 35.6 53.4 

 

 

Fig.2. Outlet air temperatures and collector 

efficiencies without Fins 
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Table2: Outlet air temperatures and collector 

efficiencies without Fins 

Time 
Inlet 

(o C) 

Outlet Chamber (o C) 
Plate    

(o C) 
Outlet 1 Outlet 2 Outlet 3 

11:15 AM 33.7 32.6 33.2 31.6 53 

11:45 AM 36 33.5 35.1 32.2 52.1 

12:30 PM 36.1 34.4 35.6 32.3 51.2 

1:00 PM 36.3 35.2 34.7 33.7 52.1 

1:30 PM 38.2 35.6 38 35.6 53.4 

 

 

Fig.3. Outlet air temperatures and collector 

efficiencies with Fins 

7.1. Research Outcomes 

• The turbulence increased due to the large surface area. 

• The convective efficiency is increased. 

• With the attachment of fins, the heat efficiency and the 

turbulence increased. 

• Increase in turbulence increased the Reynolds number. 

• The derived efficiency rate of Surface Modified Solar 

Air Heater is 33 %. 

8. Conclusion 

In light of the survey of the writing on surface altered 

sun based air radiator framework, it has been observed 

that surface adjusted sun powered air warmer were 

generally researched both logically and tentatively. 

Various examinations have been completed to explore 

the impact of different boundaries on the presentation 

of surface altered sunlight based air warmer. A 

numerical model for foreseeing warm execution of a 

surface changed sun oriented air radiator was created. 

Approval of the model was accomplished by 

contrasting reenacted and estimated outlet air 

temperatures and gatherer efficiencies. A nearer 

assessment of the outcomes from the model uncovered 

that the vast majority of the mistakes happened when 

conditions were reproduced during the morning hours 

soon after dawn and during the late evening only before 

nightfall. The subsequent expectation of the power 

source air temperature recreated the genuine 

circumstances all the more intently during the early 

afternoon. In this manner, the recreated outlet 

temperatures and efficiencies were higher than those 

tentatively estimated. During the late evening, a portion 

of this put away intensity was delivered as the 

temperature of the air inside the gatherer and the 

occurrence sun based radiation started to diminish. 

Accordingly, estimated outlet air temperatures and 

efficiencies were higher than those reproduced by the 

model. 
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