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Abstract— The primary purpose of this article is the design 

of a solar air heater and the analysis of the computational 

fluid dynamics (CFD). The air is heated and needed for solar 

energy to be absorbed heat in this system. High absorption 

strength must refer to the material used to absorb the 

material. Air temperature, wind speed, internal temperature, 

and solar isolation are the parameters that influence the 

thermal efficiency of a solar air heater. Solar air heaters are 

used in different streams including heating rooms, cooling 

of buildings, drying, cure and industrial applications for 

agriculture goods. It is needed to find out the solar heat 

output and efficiency under different flow rates (4 m/s to 8 

m/s) and different temperature inputs (25°C to 50°C). The 

solar air heater can be heated at various speeds. Analysis 

and simulation in ANSYS R15.0 were done with the 

assistance of the SOLID WORKS software and computing 

fluid dynamics analysis. Contrast theoretical and 

experimental predictions, finally. 
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I. INTRODUCTION 

Solar heating technology absorbs solar thermal Energy and 

uses it to supply hot air for space heating, pool heating for 

residential, commercial and industrial purposes. This 

technology replaces the use of electricity and gas. Many 

people now install solar heating systems that can reduce our 

dependence on fossil fuels quickly. Several kinds of 

collectors exist. We use unglazed air collector here. 

However, unglazed air collector means a solar air heater 

which has an absorber without glass or glazing over the top 

and is less expensive because of its more uncomplicated 

nature and its cheaper components than glazed collectors. 

Unglazed air collector represents a solar air heating 

device which comprises of an absorber and with no glass or 

glazing over the top, and the unglazed collectors are less 

costly than glazed specimens due to the more uncomplicated 

nature and the cheaper components. The intake heat air for 

the supply, the unglazed collector and the unglazed absorber 

are made of a material with low thermal conduction that has 

a front surface for solar radiation absorption and air passing 

through. To heat the intake air, it goes into the front cover of 

the absorber, and the hot air passes through the openings of 

the absorber for delivery. 

A solar air heater with a flat plate collector and an 

absorber usually featured the top explicit cover 

configuration and the lower and boundary insulation. The air 

heaters eliminate the need to shift heat to some other 

working fluid from just the working fluid. Air is being used 

as the operating fluid to reduce the problems in the device. 

In solar air heaters, there seems to be no corrosion issue. It 

seems better and lasts for a long time. 

II. LITERATURE REVIEW 

The dryer is typically used by industrial purposes, drying the 

finished product and proper storage to conserve the 

commodity's nutritional qualities and consistency. A solar 

dryer is a robust tool in drying processes [1]. It seems to be 

a benefit in matching obsolete approaches with forced 

convection solar drives and significantly improving the 

efficiency of the material [2], [3]. Many authors [4]–[10] 

have researched numerous scientific methods in recent years 

for a particular feature of solar collector systems. 

In the research of the solar air heater for a variety 

of heating applications, the authors researched the 

construction of a solar panel heater utilizing an overview of 

Energy and the optimal thermal efficiency[11]-[12]. The 

optimum configuration and the positive effects of the 

PTC collector's concentration ratio and moving fluid mass 

movement have been reported. [13]- [14].  

MacPhee and Dincer [15] maintained a passive 

solar-driven air heating system focused on energy 

monitoring, on the program, production and efficiency 

forecasts. The device involves a single-glazed solar plate 

collector that is equipped with a power storage machine 

(PCM). The PCM was formed into segments which 

separated the absorber plate evenly. The holes between the 

two modules are the air heating tubes, the air input tubes and 

the drainboards. 

The scientists [16]-[18] analyze strength and 

efficiency during the drying process using hot air. The 

analysis found that the rise in the drying period further 

improves the energy output of the drying chamber as the 

drying time further raises the Energy usable for the drying 

chamber. The effect of the particle proportions on 

interaction to air as well as the efficiency of drying system 

can also be achieved. Authors [19] studied the literature on 

EXERGY research into solar energy applications such as a 

solar photovoltaic, solar pond, and solar air conditioning, 

however, from their analysis and thermal efficiency is not 

adequate to solve the desired problem. It is also necessary to 

extend the principle of exercise to the particular 

configuration of the arrangements. 

Ucar A and Inallı M [20] broadened the law of the 

wall and the transmission of heat momentum to 

geometrically unlike ruggedness and developed a correct 

correlation of flux with transverse ribs on circular tubes and 

finally rough flux. Koca, A., Oztop [21] have adopted a 

transformation procedure for obtaining data from annulus 

experiments on reactor fuel elements. The converted friction 

and thermal transition data equations associated with initial 

equations. Theoretically, Esen, H [22] examined the thermo-

hydraulic performance of arrays. 
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III. MATERIALS AND METHODOLOGY  

A. Working Procedure and Design Concept 

 
Fig. 1: Construction of a solar air heater system 

The foundation of the sunlight heater is constructed of wood 

of dimensions (1 m×1 m×0.01 m). The size of the sidewall 

is (1.04 m×0.08 m×0.02 m). The air passes through a 50 mm 

diameter stainless steel tube with a thickness of 2 mm and 

50 mm diameter. 

B. Working procedure: 

 
Fig. 2: Heat transfer mechanism of SAH 

A solar collector is a device designed to absorb the 

incoming solar radiant Energy which is translated into 

thermal Energy on the absorbing surface and transfer it to 

the collector flowing fluid. The flat solar collectors are 

alienated into two significant groups as fluid and air 

collectors due to the type of fluid used. The solar air heaters 

are cheap and used collectors because of their inherent 

simplicity. Due to its low thermal capacity, large volumes of 

air are to be handled, and solar air heaters are the main 

disadvantage. Because of the relatively low coefficient of 

heat transfer between the absorber plate and the carrier fluid, 

a typical solar air heater has a limited heat workout.  

A practical method has been found for improving 

the heat transfer coefficient by using the increasing path on 

a flat plate on the absorber plate. Whenever the ambient air 

is delivered by a centrifugal blower through the one end of 

the air heater, the energy from the sunlight is extracted by it, 

and it is hot. In addition, the air that passes through the air 

heater is transmitted by the convective heat. The wind is 

heated, and the air temperature is measured by the 

thermometer at the airflow. The heated air from the solar air 

heater is used for drying-purposes. 

C. Optimization of SAH 

The primary goal in attempting to boost condensation 

intensity is to maximize the temperature differential between 

both the air in the pipe and the stainless steel surface. 

Consequently, it can be achieved either by raising the solar 

air heater's efficiency or by reducing the pipe's surface 

temperature. 

D. Design concept 

 
Fig. 3: CAD model of a solar air heater 

Solid works are product design software used for 

mechanical parts and automation prototype and it is 

beneficial that the software is a Microsoft Windows 

graphics user interface. The method helps mechanical 

engineers to design components easily and precisely and 

also makes it possible to know in depth. When a design is 

carried out in solid works, the design information takes three 

required design steps.  

1) To create the desired design components. 

2) To arranging the pieces in a montage that tracks the 

components' relative location. 

3) To build a mechanical drawing based on the pieces and 

the assembly details. 

E. ANALYSIS OF MODEL 

 
Fig. 4: Minimum output temperature at 4 m/s and T inlet 

250C 
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Fig. 5: Maximum output temperature at 8 m/s and T inlet 

500C 

As we know, heat is the transmission of KE among 

molecules. The KE will be more so that the heat is higher if 

the speed is higher. As the temperature is the power factor, 

the temperature decreases as the pace rise. Moreover, as the 

temperature rises, the overall body variation always 

decreases and the disparity between average and minimum 

is decreased. The pressure of a certain amount of gas stored 

at a constant volume is directly proportionate to the 

temperature of Kelvin under Gay Lussac law. The 

temperature always falls as the heat decreases and vice 

versa. 

Through increasing the temperature, the model 

always raises the tension by this rule. 

 Fig. 6: Experimental flow velocity 

From figure 6, it is observed that the minimum 

temperature obtained is 315 K at 25 °C inlet temperature, 

and the maximum temperature obtained is 345 K at 50 °C 

inlet temperature. The graph is gradually increasing from 

minimum to maximum temperature. From the figure, the 

temperature difference is observed as the minimum 

temperature obtained is 15.3 K same at 25 °C & 30 °C inlet 

temperatures and the maximum temperature obtained is 19.8 

K at 50 °C inlet temperature. The graph is the same at 25 °C 

and 30 °C, and it is gradually increasing from 30 °C to the 

maximum temperature. 

 
Fig. 7: Experimental flow velocity 

F. Theoretical heat output (j/s or watts) calculations 

Heat output = (temp rise) (air flow rate) (density) (specific 

heat of air) 

Q = 17×4×3.14×0.025×0.025×1.225×1.005 =163.88 j/s 

G. Experimental heat output (j/s or watts) calculations 

Heat output = (temp rise) (air flow rate) (density) (specific 

heat of air) 

Q= 14×4×3.14×0.025×0.025×1.225×1.005= 134.96 j/s 

H. Efficiency (η) calculations 

Heat input = 450 j/s 

Efficiency= heat output ÷ heat input 

η = 134.96÷450 = 29.99 % 

 
Fig. 8: Maximum output temperatures (°C) at Different flow 

rates 
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Fig. 9: Maximum output temperatures at Different flow rates 

 
Fig. 10: Temperature difference at different flow rates 

 
Fig. 11: Experimental heat output 

 
Fig. 12: Experimental heat output calculations 

 
Fig. 13: Experimental and theoretical efficiencies 

IV. CONCLUSION  

Throughout this study, the thorough calculation and 

configuration of a solar air heater were carried out in SOLID 

WORKS and ANSYS. A solar air heater is heat output and 

performance with varying rates of flow between 4 m/s to 8 

m/s and various temperatures between 25°C and 50°C With 

specific environments. The maximum heat output obtained 

is 852.17j/s from theoretical results and the maximum 

efficiency of 94.6%. The average heat production derived 

from experimental tests is 790.4 j / s and the cumulative 

efficiency produced is 87.82%. In principle, the average 

output of a solar air heater is 68.86%, and in experimental 

results, it is 62.91%. 
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