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Abstract 
           The solar air heater is a simple device which captures solar energy. Producing hot air by using a solar air heater 

is a renewable energy heating technology used to process heat generation for space heating. Such systems produce heat 

at a minimum initial and running cost. Minimum maintenance like cleaning of collectors only is required. Many studies 

have studied the possibility of improving the performance of solar collectors and raising their thermal efficiency through 

additions and improvements that were added to the solar heater. Among these improvements are: Adding the extended 

surfaces to the upper or lower  channels, or both,  attaching baffles to the absorber plate surface, using corrugated 

absorber plate, and storing the extra thermal energy and releasing it during sunset. The objective of the present paper is 

to review the various studies dealing with previous improvements, to present the design modifications, in addition to 

summarizing their most important results. Based on the review, it is found that: Adding the fins and baffles together to 

the absorber plate surface of the single or double pass solar air heater has a great effect on improving the thermal 

efficiency. The use of a corrugated absorber plate leads to a significant increase in the efficiency of the solar air heater. 

The heat stored in the solar air heater can be used to produce useful heat for several hours after the absence of solar 

radiation and raise daily efficiency. 

 

1. INTRODUCTION  

The Solar Air Heater (SAH) is a simple device in 

which solar energy is converted into thermal 

energy to heat the air. The main components of 

the solar air heater are one or more glass cover, 

absorber plate, one or more airflow channels, 

insulation to reduce heat loss from both the 

bottom and sidewalls of the solar collector. These 

systems produce heat at minimal initial and 

running costs. It also requires minimal 

maintenance such as cleaning the transparent 

cover only. SAH is widely used to provide energy 

especially for applications that require low to 

medium heating temperatures. It is also used 

effectively for some applications including 

building heating, solar water desalination and 

crop drying [1-3]. SAH has many advantages 

compared to solar water heaters due to the 

absence of freezing or stagnation problems, and 

leaks. Moreover, it has a lower cost. SAHs are 

categorized according to the number of collector 

transparent cover, the absorber plate material, the 

absorber surface shape, the airflow pattern. 

Tyagia et al. [4] classified the SAHs according to 

the presence of energy storage or the presence of 

extended surfaces as well as the number of covers 

as shown in Figure (1). On the other hand, SAHs 

can be classified according to the number of air 

passages in a single or double pass, as well as 

according to the presence or absence of heat 

storage [5-6]. Figure (2) shows a single-pass solar 

air heater, in which air can flow in one way, either 

over the absorber plate or under it from the air 

inlet to the outlet. While Figure (3) shows a 

double-pass solar air heater. Airflow in double 

pass solar air heater may be either parallel or 
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counter. Despite the wide applications of solar air 

heaters, the main challenge in this device is the 

low heat transfer rate and low efficiency due to 

various losses. Therefore, many previous studies 

have studied the possibility of improving the 

performance of solar collectors and raising their 

thermal efficiency through additions and 

improvements that have been added to the solar 

heater. Among these improvements are: adding 

extended surfaces to the upper or lower channels, 

or both, attaching baffles to the absorber plate 

surface, using corrugated absorber plate, and 

storing additional thermal energy and releasing it 

during sunset. In the current study, several studies 

dealing with past improvements will be reviewed 

and presented. 

 

2. Thermal performance. 

2.1 Energy Analysis 

The thermal efficiency of the solar air heater is 

defined as the ratio of the useful heat that the 

solar collector has acquired to the solar radiation 

falling on the surface of the solar collector [7–9], 

so the thermal efficiency of the solar air heater 

can be defined by the following law: 

ηth =
Q̇u

Q̇c
                                                       …..(1) 

Where Q̇c represents the solar radiation falling on 

the surface of the solar collector: 

Q̇c = I Ac                                                     …..(2) 

While I is the solar radiation falling per unit area 

of the collector surface and AC the surface area of 

the absorber. Q̇u represents the heat transferred 

from the solar air heater to the flowing air. 

Q̇u =  ṁf Cp. ΔTf = ṁf Cp (Tfo − Tfi)          …..(3) 

Thus, the thermal efficiency of the solar air heater 

can be expressed in the following law [7-9]: 

ηth =
ṁf Cp (Tfo−Tfi)

I Ac
                                      …..(4) 

 

2.2 Exergy Analysis 

The equations of energy and exergy balance can 

be expressed in a rate form as [10–13]: 

∑ Ėi = ∑ Ėo                                                …..(5) 

∑ Eẋi = ∑ Eẋo = ∑ Eẋdest                         …..(6) 

or 

Eẋheat − Eẋwork + Eẋmass,in − Eẋmass,out =

Eẋdest                                                         …..(7) 

Where, E is the rate of energy and Ex is the rate 

of exergy. Equation (7) can be written as: 

∑ (1 −
Ta

Ts
) Q̇c − Ẇ + ∑ ṁi ψi − ∑ ṁo ψo =

∑ Eẋdest                                                      …..(8) 

where, Ta and Ts are temperatures of ambient and 

absorber plate respectively, and ψ specific exergy, 

where: 

ψi = (hi − ha) − Ta(si − sa)                                                                          

…..(9) 

ψo = (ho − ha) − Ta(so − sa)                …..(10) 

where, h is the specific enthalpy, and s is the 

specific entropy. From equations (8) –(10) we get: 

(1 −
Ta

Ts
) Q̇c − m ̇ [(ho − ha) − Ta(si − sa)] =

∑ Eẋdest                                                  …..(11) 

The enthalpy and entropy changes of air are: 

Δhair =  ho − hi = Cpf (Tfo − Tfi)        …..(12) 

Δsair =  so − si = Cpf ln (
Tfo

Tfi
) − R ln (

Po

Pi
)  ..(13) 

From equations (11)–(13): 

(1 −
Ta

Ts
) I Ac − m ̇ Cpf(Tfo − Tfi) +

m ̇ [Cpf ln (
Tfo

Tfi
) − R ln (

Po

Pi
)]  = ∑ Eẋdest  ...(14) 

The exergetic efficiency of SAH is represented by 

ratio of the system net exergy output to input [12, 

13]. 

ηex =
Eẋo

Eẋi
=

m ̇ [(ho−hi)−Ta(so−si)]

(1−
Ta
Ts

) I Ac

              …..(15) 

 

3.Techniques for improving the thermal 

performance of SAH 

The improvement of the performance of SAH was 

the focus of attention of many researchers, who 

used many methods, and the most important of 

these methods are:  

1. Adding longitudinal fins to the surface of 

the absorber plate. 

2. Attaching baffles to the absorber plate 

surface. 

3. Using corrugated absorber plate.  

4. Using the thermal storage material. 

The following is a review of the most important 

theoretical and experimental studies that used the 

previous improvements: 

 

3.1 Adding longitudinal fins to the surface of 

the absorber plate. 

Adding fins to the surface of the absorber plate 

has a great effect of increasing the heat transfer 

due to the increase of the heat transfer area, which 

leads to an increase in the efficiency of the solar 

air heater. The following is a review of the most 

important studies that used the longitudinal fins to 

improve the performance of the solar air heater. 

In an experimental study by Foued et al. [14], the 

effect of the air mass flow rate on the temperature 

and efficiency of the air exiting the collector was 

verified with the presence or absence of 

longitudinal fins fixed on the absorber plate, as 

shown in Figure (4). The results showed that the 

addition of longitudinal fins at an air mass flow 
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rate of 0.016 kg/s increased from 34.92% to 

43.94% respectively. 

A theoretical study using the entropy generation 

method presented by Paisarn [15] to study the 

effect of fin height and number on the heat 

transfer from the double path solar heater, as 

shown in Figure (5). The results showed an 

important increase in the efficiency of the solar 

air heater due to the increase in the length and 

number of the longitudinal fins installed on the 

absorber plate. This study did not address the 

effect of air mass flow rate. 

In an experimental study conducted by Omojaro 

and Aldabbagh [16], the thermal performance of a 

single path solar air heater and a double path solar 

air heater was investigated, as shown in Figure 

(6). In both heaters, use steel wire mesh as the 

absorbing plate. Longitudinal fins are installed on 

the wire mesh surface. The results showed that 

the maximum efficiency was 59.62% and 63.74% 

for single and double heaters, respectively. 

A theoretical study by evaluating the energy and 

exergy levels on three types of solar heaters by 

Alta et al. [17]. The solar air heaters in which this 

research was studied were as follows: the first 

type ,(Type I) , is without fins and contains 

double glass cover, the second type , (Type II), 

contains fins and has a double glass cover and the 

third type, (Type III), contains fins and has a 

single glass cover, as shown in Figure (7). The 

study was done at different air mass flow rates 

and solar tilt angles. The results of the study 

showed that Type II was the most efficient, and 

the air temperature coming out of this solar heater 

was the highest. 

Irfan K. and Emre T. [18] experimentally studied 

the effect of adding rectangular fins on the 

performance of a single solar air heater. Two 

types of fins were used, the first type, (Type I), 

being the free fins, which are fins fixed on the 

absorber plate in a way that allows them to move 

with the airflow, the second type, (Type II), of 

fins are fins that are tightly attached. The results 

indicate that Type II solar air had higher 

efficiency than Type 1. 

Another experimental study to perform the effect 

of adding longitudinal fins to the absorbing plate 

of a single path solar air heater was conducted by 

Nilesh R. Pathare [19]. The researchers noted that 

adding fins led to an improvement in the 

performance of the solar collector by a rate 

ranging between 10 to 18% at different 

inclination angles of the solar heater. 

 

3.2 Attaching baffles to the absorber plate 

surface. 

Although adding both fins and baffles to surfaces 

aims to increase heat transfer, there is a difference 

in the mechanism by which this increase occurs. 

The increase in heat transfer in surfaces 

containing fins is mainly caused by the increase in 

the surface area, while the increase in heat 

transfer in surfaces containing barriers is mainly 

caused by disturbance in the fluid flow. The 

following is a review of the most important 

studies that used the baffles to improve the 

performance of the solar air heater. Bayrak et al. 

[20] conducted a theoretical and experimental 

study on five single-pass solar air heaters at two 

mass flow rates 0.016 kg/s and 0.025 kg/s. The 

solar air heaters conducted on the experiments 

were the following: conventional solar air heater 

without baffles, solar air heater with Non-

staggered baffles of 6 mm thickness, solar air 

heater with staggered baffles of 6 mm thickness, 

solar air heater with Non-staggered baffles of 

thickness of 10 mm. Finally, a solar air heater 

with 10 mm staggered baffles, figure (8). The 

results showed that the highest efficiency was for 

a solar air heater with staggered baffles of 6 mm 

thickness and at a flow rate of 0.025 kg/s, where 

the energy efficiency was 77.57% and the exergy 

efficiency was 54.54%. The results showed that in 

this type of solar air heater, staggered baffles 

produced turbulent flow and reduced dead zones 

behind baffles. 

Ho et al. [21] present an experimental and 

theoretical study of four double-pass solar air 

heaters. The first solar heater is a conventional 

heater without fins and baffles, while the second 

solar heater has longitudinal fins on both sides of 

the absorber plate. The third solar heater contains 

longitudinal fins and baffles on both sides of the 

absorber plate, figure (9). The research included 

studying the effect of air recycling on all previous 

heaters. The results showed that the best 

performance was for the finned plus baffled 

double-pass solar air heater, as the efficiency of 

this heater reached 72.06% at a mass flow rate 

77.04 kg /h. 

Mohammadi and Sabzpooshani [22] conducted a 

theoretical study on a single-pass solar air heater 

to study the effect of the number of fins (n), the 

distance between the baffles (Lbeff), the thickness 

of the baffles (Wbeff) on the efficiency of the 

heater and the temperature of the air leaving the 

heater, and at different mass flow rate values. The 

study did not show optimal values for the 

previous variables, but it showed that increasing 

the number of fins and the thickness of the baffles 

has an important effect on raising the efficiency 

of the heater, but increasing the air flow rate more 
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than (0.03 kg/s) will lead to a decrease in the rate 

of increase in the heater efficiency. 

Ho et al. [23] studied the effect of adding fins and 

baffles with an air recycling process on a double-

pass solar air heater, figure (10). The study noted 

the possibility of achieving high efficiency when 

incorporating the previous improvements, which 

may reach 126.30% at an air mass flow rate 38.52 

kg/h, air recycling rate (2), and an incident solar 

radiation 830 W/m2. 

Sunil C. and Narendra T. [24] studied the effect 

of adding perforated V-shaped baffles on the 

surface of the absorber plate on the performance 

of a single-pass solar air heater, figure (11). The 

results of the study showed the possibility of 

achieving an improvement in efficiency ranging 

between (20-80%) compared to a conventional 

solar air heater, where the highest improvement in 

efficiency was at low mass flow rates. 

Jalal M. Jalil, et al [25] compared four single-pass 

solar air heaters. The first is a traditional solar air 

heater without baffles, the second is a solar heater 

that contains longitudinal baffles, the third is a 

solar heater that contains V-shaped baffles, and 

the fourth is a solar air heater that contains V-

shaped baffles in addition to ribs, figure (12). The 

results showed that the best efficiency was the 

solar air heater that contains V-shaped baffles in 

addition to ribs, as its efficiency reached 77.5% at 

mass flow rate of 0.0125 kg/s. 

 

3.3 Using corrugated absorber plate. 

 Changing the shape of the absorber plate from a 

flat shape to a corrugated shape leads to an 

increase in the area of heat transfer, thus 

increasing the efficiency of the solar air heater. 

The following is a review of the most important 

studies that used the corrugated absorber plate to 

improve the performance of the solar air heater. 

Karima and Hawlader [26] proposed a theoretical 

and experimental study to estimate the thermal 

performance of a solar air heater containing an 

absorber plate with a v-corrugated surface, and 

compare its performance with a solar air heater 

that contains fins, Figure (13). The comparison 

included the cases of the single pass and double 

pass heater. The results showed that the v-

corrugated solar air heater was more efficient than 

the one that contained fins, where the percentage 

increase in efficiency was at different mass flow 

rates between 10-15% and 5-11% in the single 

and double pass cases respectively. 

Another theoretical and experimental study 

conducted by El-Sebaii et al. [27] to compare 

between two heaters, the first contains a v-

corrugated absorber plate, and the second 

contains longitudinal fins installed on a flat 

absorber plate. The results showed that the solar 

air heater with corrugated absorber plate had a 

better thermal performance than the finned solar 

air heater. But when the mass flow rate reaches 

0.04 kg/s, the difference becomes limited. The 

first heater had higher efficiency than the second 

one, about 9.3-11.9%. The results also showed 

that the highest efficiency of the v-corrugated 

plate heater and the finned heater was at a mass 

flow rate of 0.0225 kg /s and 0.0125 kg/s 

respectively. 

Gao et al. [28] conducted a theoretical and 

experimental study to test the thermal 

performance of two types of solar air heaters, 

both of which consist of a wavelike plates.  In the 

first solar air heater type, the wavelike shape of 

the absorber plate is in the direction of the 

airflow, while the bottom plate has a wavelike 

shape perpendicular to the direction of flow, 

figure (14). In the second type, the bottom plate 

has a wavelike shape in the direction of the 

airflow, and the absorber plate has a wavelike 

shape perpendicular to the direction of flow. The 

results of the previous two types of solar air 

heaters will be compared with the results of a 

conventional flat plate solar air heater. The best 

performance was for the solar air heater of the 

second type, as the results showed that the 

efficiency of the heaters was as follows: 58.9%, 

60.3% and 48.6% for the first type, the second 

type and the conventional, respectively. 

Som N. S. and Suresh P. S. [29] conducted a 

theoretical study of a double-pass solar air heater 

with a v-corrugated absorber plate. The 

researchers studied the effect of v-corrugated 

plates angle on solar heater performance. The 

angles studied are: 0°, 30°, 45°, 60°, 90°, and 

finally 120°. The results of the study showed that 

the best efficiency was for the 60˚ v-corrugated 

absorber solar air heater. As the table (1) shows: 

 

Table (1): Efficiency for double flow solar air 

heater for different of V-corrugated plates angle. 
Mass 

flow 

rate 

(kg/s) 

Flat 

plate 
30° 45° 60° 90° 120° 

0.014 53.47 65.31 65.51 65.73 63.63 61.58 

0.055 44.83 75.94 76.87 77.28 76.94 76.06 

0.083 50.8 77.74 77.95 78.53 78.43 78.38 

Another study by Som N. S. and Suresh P. S. [30] 

compared the performance of double pass solar 

air heaters with different designs. The first and 

second heaters contain a v-corrugated absorber 

and v-corrugated bottom plate, but with two 

different channel depths. The third heater 

contained a v-corrugated absorber plate and a flat 

bottom plate. The fourth and fifth convectors 

contained an absorber plate in a trapezoidal shape, 
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and a bottom plate was also in the shape of a 

trapezoid, but with different channel depths. The 

performance of the previous heaters was 

compared with a conventional double pass heater. 

The results showed that the best thermal 

efficiency was for the solar heater that contained a 

v-corrugated absorber and v-corrugated bottom 

plate with a depth of (0.02 m). 

 

3.4 Using the heat storage materials. 

One of the most important improvements added 

to solar air heaters is the thermal storage material. 

These materials are used due to the disruption in 

solar energy, where energy is stored during sunny 

days and restored later at night or during times 

when the sky is cloudy. Energy storage systems 

are divided into sensible energy storage systems 

and latent energy storage systems, which use 

phase-change materials (PCM), which is a solid 

material that is melted to store energy and heat is 

subsequently recovered when the material 

solidified. The most important materials used as 

phase-changing materials are: calcium chloride 

hexahydrate, Glaubers salt, paraffins, and fatty 

acids. The following is a review of the most 

important studies that used these techniques to 

improve the performance of the solar air heater. 

Alkilani et al. [31] conducted a theoretical study 

on a single pass solar air heater containing a 

phase change material (PCM). The researchers 

studied the temperature of the air exiting the 

heater during the discharging period at eight 

values of the air mass flow rate. The heater 

consists of a single glass cover and a raw of 

cylinders containing the phase change material 

(paraffin wax with aluminum powder), figure 

(15). Air is pumped through the solar heater in 

crosswise with cylinders. The surface of the 

cylinders acts as an absorber surface in the heater. 

The results showed that the air temperature and 

the discharge time decreased with increasing the 

mass flow rate. The results also showed the 

possibility of reaching a temperature 42°C at a 

mass flow rate of 0.05 kg/s during evening hours. 

An experimental study of a double pass solar air 

heater combined with a thermal storage system 

was conducted by Krishnananth and Kalidasa 

[32]. The thermal storage system used in the 

experiments included aluminum capsules, 4 cm in 

diameter and 60 cm in length, filled with paraffin 

wax. Researchers studied three different designs 

for solar air heaters. In the first design, capsules 

were placed over the absorber plate, while in the 

second design, aluminum capsules were placed 

under the absorber plate. In the third design, 

capsules were placed over the bottom plate. 

Additional experiments were conducted with a 

conventional double pass solar air heater (without 

a thermal storage system). The results of the 

experiments showed that the combination of a 

thermal storage system with a solar air heater 

provides air at a relatively high temperature 

throughout the day and even during the evening 

hours. The results also showed that the best 

thermal efficiency was for the first design, which 

included placing capsules on the absorber plate. 

Bouadila et al. [33] conducted an experimental 

study on single-pass solar air heater combined 

with a thermal storage system. The heater 

contains a set of balls of diameter 0.077 m coated 

with black paint and mounted on a steel matrix. 

The balls are filled with a phase change material. 

The results showed that the solar energy stored in 

the solar air heater during the day, produced 

useful heat during the discharge period at night 

(11 hours) reaching 200 W/m2, and the heater 

provided a daily efficiency of 35% in the open 

cycle mode. Daily efficiency is between 32% and 

45% in Closed / Opened mode. 

Fath [34] analyzed the thermal performance of a 

new design for a single-pass solar air heater 

where the absorber plate was replaced by a set of 

tubes filled with a phase-variable material 

(paraffin wax). The tubes are arranged in straight 

tubes set or in corrugated set. The results showed 

that the average daily efficiency of the solar air 

heater with corrugated tube set reached 63.35%, 

The air exiting from the heater was kept at a 

temperature higher than the ambient temperature 

by 5°C for about 16 hours at an airflow rate of 

0.02 kg/s, compared to the efficiency of 38.7% in 

the case of the conventional air heater without 

thermal storage. 

One of the studies that used the sensible thermal 

storage system was the experimental study 

presented by Dhiman P., Thakur, and N.S. 

Chauhan S.R. [35]. The experiments were 

conducted on a double duct air heater containing a 

filling of layers of wire mesh one on top of the 

other placed on the upper side of the absorber 

plate. The researchers studied the two states of 

airflow: parallel and counter. The results showed 

that the best thermal efficiency of the packed bed 

solar air heater was in the case of counter flow. 

A.E. Kabeel et al. [36] conducted an experimental 

study of the thermal performance of a single-pass 

solar air heater having a v-corrugated plate 

absorber plate with and without using the phase 

change material. The phase change material was 

placed at the bottom of the absorber plate. The 

results showed that the daily efficiency of the 

solar heater at the values of flow of air mass 

0.062 kg/s, 0.028 kg/s, 0.009 kg/s, are 62%, 52%, 

27% for the solar heater with phase change 
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material, while the daily efficiency are 50%, 43%, 

22.2% for the solar heater without using phase 

change material. The air exiting from the heater 

was kept at a temperature higher than the ambient 

temperature by (1.5 – 7°C) for 3.5 hours, (2- 

10.5°C) for 5 hours, (3-13°C) for 8 hours  after 

sunset at an airflow rates 0.062, 0.028 and 0.009 

kg/s, respectively. Wajahat B. and Hafiz M. Ali 

[37] conducted an experimental study on a double 

pass solar air heater that contains a thermal 

storage system (copper ducts contain paraffin wax 

and aluminum powder). In this study, the results 

of three different designs of solar air heaters are 

compared. The first design was a traditional solar 

air heater without a heat storage system. The 

second design contained two copper ducts 

containing a heat-storing medium, while the third 

design contained four ducts. Experiments were 

conducted for two cases when a fan was used 

during the day or not. The results showed that the 

third design, when operated without a fan during 

the day, achieved the highest efficiency (97%). 

The maximum storage time was (2.5) hours, 

while the storage time was (1.5) hours in case the 

fan was running for the same design. A new 

design for a solar air heater combined with a 

thermal storage system was proposed by Qusay 

A. Jawad et al. [38]. The design included two 

parts. The first, horizontal, single-pass section 

contains aluminum chip coated with black 

thermal dyes. The second part is vertical and 

contains five copper tubes filled with paraffin 

wax mixed with nano-silicon carbide (nano-SiC). 

The results indicated that the new design of the 

solar heater can raise the outdoor air temperature 

to 64.4°C for the period from 1 p. m. to 3 p.m., 

and the temperature of the air leaving the heater is 

higher than the ambient temperature for a period 

of not less than 3 hours after sunset. 

 

4. Conclusion 

In this paper, a review of various techniques to 

improve the thermal performance of solar air 

heaters used in previous theoretical and 

experimental studies is performed. The following 

conclusions are drawn: 

1- Adding fins to the surface of the absorber plate 

in a single-pass or double-pass solar air heater 

has a great effect on increasing heat transfer 

and thus improving thermal efficiency. For 

example, in the study of Foued et al. [14], the 

efficiency increased from 34.92% to 43.94% as 

a result of adding longitudinal fins. While 

another study showed that it is possible to reach 

an efficiency of 64% using fins [16]. 

2- Baffles gives turbulence to the air flow through 

solar air heater, thus increasing heat transfer 

coefficient, and thermal efficiency. Results 

indicated that in the staggered baffles solar air 

heater, the efficiency can reach approx. 77% 

[20]. 

3- The use of a corrugated absorber plate leads to 

a significant increase in the efficiency of the 

solar air heater. Results indicated that in the 60˚ 

v-corrugated absorber solar air heater the 

efficiency can reach approx. 78.53% [29]. 

4- The heat stored in the solar air heater by latent 

or sensible storage material can be used in the 

producing of useful heat after the absence of 

solar radiation and raise daily efficiency, for 

example the energy stored can produce 200 

W/m2 during discharge period at night for a 

period of up to 11 hours [33]. 

Nomenclature 

Ac the surface area of the absorber, m2. 

Cp specific heat of air at constant pressure 

(kJ/kg K). 

Ė rate of energy, kW. 

Eẋ rate of exergy, kW. 

h specific enthalpy, (kJ/kg). 

I solar radiation falling per unit area of the 

collector surface, W/m2. 

Q̇u heat transferred from the solar air heater to 

the flowing air, kW. 

Q̇c solar radiation falling on the surface of the 

solar collector, kW. 

s specific entropy, (kJ/kg K). 

SAH Solar Air Heater 

Tf Temperature of air, K. 

Greek Symbols 

ηex exergetic efficiency 

ηth Thermal efficiency. 

ψ specific exergy 

Subscripts 

a Ambient. 

dest destroyed 

f Working fluid (air). 

i, o Inlet and outlet air flow. 

s Absorber plate. 
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Figure (1): Classification of the solar air heaters based on Tyagia et al. [4]. 
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Figure (2): Two types of single-pass solar air heater. 

 



   Omar Mohammed Hamdoon:  A review of solar air heaters: techniques….                          55 

Al-Rafidain Engineering Journal (AREJ)                                   Vol.25, No.2, December 2020, pp. 46-59 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (4): Schematic view of the solar air collector [14]. 
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Figure (3): Double pass solar air heater (a-Parallel flow, b & c – counter flow). 
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Figure (5): Schematic diagram of the solar air heater [15]. 

 

 

Figure (6): double pass solar air heater showing: (a) lower pass channel, and (b) upper pass 

channel [16]. 

 

 

Figure (7): Construction details of Type I, Type II and Type III [17]. 
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Figure (8): Various views of the SAH (a) side view of the Non-staggered and 

staggered arrays, (b) top view of the staggered array, and (c) top view of the Non-staggered array [20]. 

 

 

Figure (9): A schematic drawing of a fined plus baffled double-pass solar air heater [4]. 

 

 

Figure (10): The baffled SAH with internal fins attached and external recycle [23]. 
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Figure (11): Schematic diagram of the V down perforated baffles [24]. 

 

 

 

Figure (12): Upper view of collectors for a) smooth absorber plate b) straight baffles c) V shaped baffles 

d) V shaped baffles and ribs [25]. 

 

 

  

Figure (13): (a) V-groove air collector, (b) Finned collector [26]. 

 

 

(a) 

 

 
(b) 
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  الملخص

قنيات سخان الهواء الشمسي هو جهاز بسيط لجمع الطاقة الشمسية ونقلها للهواء. يعد إنتاج الهواء الساخن باستخدام سخان الهواء الشمسي إحدى ت           
كما انها تتطلب الحد الأدنى من الصيانة مثل تنظيف المجمعات  الطاقة المتجددة المستخدمة لتدفئة البنايات. تنتج هذه الأنظمة حرارة بأقل تكلفة أولية وتشغيلية.

لتي تمت إضافتها فقط. العديد من الدراسات تناولت إمكانية تحسين أداء المجمعات الشمسية ورفع كفاءتها الحرارية من خلال عدد من الإضافات والتحسينات ا
متدة إلى القنوات العلوية أو السفلية ، أو كليهما ، اضافة حواجز على سطح لوح الامتصاص ، إلى السخان الشمسي. من بين هذه التحسينات: إضافة الأسطح الم

الهدف من هذه الورقة هو مراجعة الدراسات المختلفة التي  . استخدام لوح امتصاص مموج ، وتخزين الطاقة الحرارية الزائدة وإطلاقها أثناء غروب الشمس
وجد أن: إضافة الزعانف والحواجز اعتمادا على المراجعة  لتعديلات على التصميم ، بالإضافة إلى تلخيص أهم نتائجها.تتناول التحسينات السابقة ، لعرض ا

يؤدي استخدام لوح امتصاص مموج إلى  .الهواء الشمسي المفرد أو المزدوج له تأثير كبير على تحسين الكفاءة الحرارية لسخانالامتصاص  حمعًا إلى سطح لو
سخان الشمسي لإنتاج حرارة مفيدة لعدة ساعات بعد غياب الإشعاع الشمسي ورفع الكفاءة السخان. يمكن استخدام الحرارة المخزنة في ال ة في كفاءةزيادة كبير

 .له اليومية

 

 الكلمات الداله :

 مسخن الهواء الشمسي، تحسين الاداء، الزعانف، الحواجز، لوح الامتصاص المتموج، المواد متغيرة الطور.

Figure (14): Schematic description of the type 1 solar air heater which has a cross-corrugated absorbing plate 

and bottom plate [28]. 

 

 

Figure (15): single pass solar air heater containing PCM [31]. 

 

 


