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Abstact: The solar air heater is newly developed air tight circular collector in which dull black powder coated aluminum 

tube of thickness 1.0 mm is used as absorber. The  absorber tube is  placed cocentrically in borosilicate glass tube, and at the 

both ends of these tubes neoprene rubber are place which will act as sealent to the air preasent between absorber and glass 

tubes and neoprene rubber also maintain gape between absorber and glass tube. These  type of  04  assamblies are placed 

into the frame.A air inlet pipe conect four assamlies at bottom with air blower whoses speeds are regulat  by ressistance 

regulator. Four assamlies are open in air outlet unit Efficiency evaluations were conducted during daylight hours over a 2-

month period and included extensive monitoring and recording of temperatures with type - RTD (PT 100)  placed at key 

locations throughout the system. The results confirmed the anticipated fluctuation in collector efficiency dependent on the 

time of day, solar energy irradiation, ambient temperature and circular tube surface mean temperature. An efficiency of 

approximately 78% was achieved.  
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I.     INTRODUCTION 

Solar air heaters are used for space heating and drying .In different solar heating system, air heater is an important 

components. Thermodynamics properties like heat transfer coefficients for air heater is low. Other way low convective heat 

transfer between airs is flowing in heater and absorber plate. Also high heat losses among absorber plate and surrounding 

environment which results in decrease of  the efficiency. Heat transfer coefficient can be improved by providing fully 

turbulent flow in experimental system. Collector lengths, type of absorber plate, collector depth, wind speed and glass cover 

plate are important factor which help  to improve the  efficiency of solar air heater. The design of solar air heater is depen d on 

various parameter such as an absorber plate shape factor, dimension. Efficiency of air heater increase by providing large 

shape area which improve heat transfer to flowing air in collector ,beside higher pressure drop in system result in more powe r 

consumption.[1.]Different design with various shapes and dimensions of air flow passages for plate type solar air collector 

were checked[2-7].Obstruction are fitted in air channel duct which increase in heat transfer between absorber plate and air 

steam , result in improvement of thermal performance of solar collector of air heater[5]. Design of obstructions provide 

uniforms air distribution to the system [8, 9]. Second law of thermodynamics is used to analyse the design of thermal system 

analysis[10]. First law of thermodynamics applied to typical thermodynamics design  based on energy balance of the system. 

Second law of thermodynamic analysis associate with a standard design development lead to important  idea  into the 

operation of system. First and Second law of thermodynamics give exergy analysis in comparisons with energy analysis ,it 

mean how much quality of energy is transferred. The main aim of exergy analysis is to evaluate the cause of problem of the 

chemical and thermal processes.A powerful tool to design a system is exergy analys is because of optimizat ion and 

performance evaluation of energy utilizat ion are easily achieved .The main source of exergy loss and production of entropy 

can be minimized by this analysis, in a given thermodynamic  process where material as well as transfe r of energy is 

important[11,12]. Dincer and Rosen suggested [13] the design and analysis of thermodynamics system ,using energy 

principle and conversation of mass are together with second law of  thermodynamics where energy analysis is an important . 

Exergy analysis gives ideas , definitions and approvable technique. With the help of them it is  possible forn a more efficient 

design[14,17].Demirel and Ozturk [18] exp lained this by practical performance of air heater with Raschig rings. They noticed 

that efficiency of exergy and energy  for packed  bed solar air heater  increases as outlet temperature of heat transfer is 

increased. Seasonal latent heat storage system for greenhouse heating with the solar air heater ,Ozturk narrate experimental 

evalution of exergy and energy  efficiency[19].Ucar and Inalli introduced passive augmentation technique for exergy and 

thermal analysis.In this paper we present  result obtained by the circular solar co llector  air heater fo r significant variab les. 
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II.     DES CRIPTION OF THE S YS TEM 

Air heater is manufactured by assembly of different parts like absorber tubes, glass tube covers, neoprene rubbers,air inlet 

unit,air outlet unit,support cover, axcial blower, speed regulator for axcial blower and iron stand. It is instrumented by RTD 

(PT 100)  at various locations which are associated with Temperature Ind icator  for getting tmperature during uniform time 

interval as well as Anemometer which is used for measurement of air speed (wind), Pyranometer is help to obtain radiation 

intensity.  
                 Table 1:  Characteristics of Solar Air Heater  

 

Fig 1.  Air Heater 

Fire work is done on both end of glass tube to prevent fracure at the time of assemly. Borosilicate g lass tube used as a 

collector cover for reducing convectional and radiation heat losses . The  absorber tube is  placed cocentrically in borosilicate 

glass tube, and at the both ends are sealed with neoprene rubber, which will act as sealent to the air preasent between 

absorber and glass tubes .Neoprene rubber also maintain gape between absorber and glass tube. Air inlet un it is  manufactured 

from mild steel cylinder, having 760 mm length ,120 mm inside diameter and 123.2 mm out side diameter. It supports four 

absorber tubes as well  air blower. Air outlet unit also made from Aluminum rectangular section  85mm×45mm .There are 

four circular holes  drilled for  joining absorber tubes.It is closed at one end with cover and other end of duct is connected 

with Humidificat ion chamber. Air outlet unit having 830 mm length.Two support cover are made from  MS sheet which  are 

bend  on hydraulic press and  punched six  circular holes. They are supports to  solar circular collectors , air inlet unit and air 

out let unit.They are clamped on frame having slope  of 35
0
  with horizontal surface. 

 

III    PROCEDURE 

The experimental apparatus is located  at Vadodara latitude 22.000 N 73.10° E. The air heater is inclined at 35
0
 south facing 

and connected to humid ification chamber. The whole assambly  is mounted on the fixed stand. The experimental setup was 

run  from 07:00 Am To 06:00 pm. Every one hour interval temperature on four absorber outer surface have been  taken. 

Simultaneously four outer surface temperatures on glass tube are noted. Also air inlet temperature and out let temperature are 

readied by Digital temperature indicator. The experiments are conducts  by varying flow rate of air of  5.7x10
-3

m
3
/s ,7.92x10

-

3
m

3
/s,9.72x10

-3
m

3
/s ,11.52x10

-3
m

3
/s , 13.32x10

-3
m

3
/s ,        14.4x10

-3
m

3
/s and the measurements of solar radiation using 

pyranometer with some assumptions like climate conditions averaged per hour, no air leakage, time dependent performance, 

heat loss or gain from edges of the solar air heater to ambient are neglected 

IV   RES ULT AND DIS CUSSION 

As per the system arrangement and following procedures, result obtained for variant ambient condition and air inlet 

temperature fo r different air flow.  
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Table 2 : Variation in ambient  

condition on 12th  April 2014                                       

 

Figure 2: Variation in ambient condition on 12th  April 2014 

4.1   Effect of air inlet temperature on efficiency for di fferent dates  

 

Table 3: Effect of air inlet temperature on efficiency 

 

Figure 3: Effect of air inlet temperature on efficiency 
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Table 4: Effect of air inlet temperature on efficiency 

 

Figure 4: Effect of air inlet temperature on efficiency 

Table 5: Effect of air inlet temperature on efficiency 

 

Figure 5: Effect of air inlet temperature on efficiency 

Table 6: Effect of air inlet temperature on efficiency 

 

Figure 6: Effect of air inlet temperature on efficiency 
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Table 7: Effect of air inlet temperature on efficiency 

 

Figure 7: Effect of air inlet temperature on efficiency 

Table 8: Effect of air inlet temperature on efficiency 

 

Figure 8: Effect of air inlet temperature on efficiency 
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V   SAMPLE CALCULATION 

 

VI     CONCLUS ION 

The air inlet temperature is an operational parameter which strongly influences the performance of collector .It is seen f rom 

above graphs , that the efficiency of the collector decrease as the air in let temperature increase .In graph 40 °C to 44°C  

temperature efficiency increase due to ambient condition. 

 Variations in ambient conditions were observe, in which solar rad iation received was higher during 12:00 pm to 1:00 pm, 

lower during morning, and evening. In  addition, there is variat ion in amb ient temperature; it was lower during morning 

periods and higher during 12:00 pm to 03:30 pm.. These parameters are use during experiments and hence it is important to 

understand the variation of that. 
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