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ABSTRACT: The energy which is available in the form of heat or thermal energy from sun is having wide
application for heating and cooking. The solar energy can be utilized for water heating and air heating and that
hot air can be used of drying also for humidification and dehumidification too in food process industries. The
present work concentrated on the comparative thermal performance analysis of conventional solar air heater
with proposed V trough solar air heater corresponding to variable air velocity.
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I.  Introduction

The energy crisis seems to be getting worse every year. The need for both thermal energy and electrical
power rises as industrial production does. It is generally accepted that the burning of various solid, liquid, and
gaseous fossil fuels accounts for a sizable fraction of the world's overall energy consumption. Heating with sun
energy has been around since ancient times. In the past, solar heat was collected and transferred via passive
methods, meaning no mechanical aids like pumps, fans, or heat exchangers were utilized. Heat is collected and
transferred through passive solar heating techniques such as radiation, natural convection, thermo syphon flow,
and the thermal characteristics of materials. However, pumps and fans are used in active solar heating systems
to expedite fluid flow and heat transfer. By definition, passive systems are those in which heat is transferred
solely through unaided processes including conduction, radiation, and natural convection. Solar energy may be
used to provide heating and lighting, and natural air can be used to provide cooling, thanks to passive design
elements. According to research by TabishAlam [1], using winglets in air heaters is an effective way to generate
turbulence and hence boost the heater's heat transfer rate. According to research conducted by Anil Singh Yadav
[2], adding artificial roughness to the ducts of a solar-powered air heater improves its effectiveness by
increasing the rate at which heat is transferred to the fluid flowing through the duct. The thermal performance of
a double-pass solar-powered air heater with fins and baffles was tested by Chii-Dong Ho [3] in a recycling
operation. Using a novel solar collector design, FouedChabane [4] was able to achieve the transfer of heat in a
solar based air heater. Experiments have been conducted to compare the collector efficiency of a solar air heater
with and without fins connected under the absorbing plate. The purpose of this research, conducted by
AlirezaZendehboudi [5] in a warm and humid region of Iran, is to evaluate the efficiency of a Solar Desiccant
Cooling System manufactured by TRNSYS. M. A. Aravindh et al. [6] looked at creating a solar air heater using
wire mesh as the absorber due to its nominal porosity and its potential use in drying applications. Air is
permitted to circulate via a double-layered wire mesh that was employed as absorber material in this innovation.
The impact of various obstructions on the thermal performance of a solar air heater was experimentally
investigated by EbruKavakAkpinarit et al. [7]. In this work, we evaluated four different solar air collectors and
compared their first and second-law efficiencies. The layout of a solar powered air heater featuring offset strip
fins has been optimized using numerical modeling by Ming Yang, Xudong, et al. [8]. A.A. El-Sebaii et al. [9]
investigated how changing the coating on the absorber plate of a solar air heater affected its efficiency. Using
exergy analysis, M. Sabzpooshani et al. [10] looked into the efficiency of solar air heaters. Exergy efficiency
was studied by changing variables such as fin and baffle dimensions, glass cover count, bottom insulation
thickness, and inlet air temperature across a range of mass flow rates. Solar air heaters using granular carbon as
the absorbing media were developed and tested by Abhishek Saxena et al. [11]. The thermal performance of a
solar air heater using a compound parabolic concentrator was investigated by Rene Tchinda [12]. The thermal
performance of a fin-covered solar air heater was the primary focus of Patel Anand et al. [13]. Patel Anand et al
[14] centered their attention on developing and testing a spiral solar air heater. [15] [16] [17] [19] [56] Anand
Patel et al [18] HD Chaudhary et al. thermal performance evaluation due to different geometries and dimension
changes within a solar heater. Solar Heater heat transfer enhancement methodology and practical feasibility are
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conceptualized using [20] [21] [22] [23] [24] [25] [31] [33] [34] along with different similar renewable
applications [29] [30]. The thermal performance enhancement for solar heater is studied in [26] Cylindrical
Solar Water Heater [27] Different type of turbulators in solar ware heater [28] historical solar water heating
system work review paper [32] glass evacuated solar water heater [35] solar air heater for low temperature
applications. [36] literature review of CFD analysis application in Solar Air Heater [37] [38] [39 [40] [41]
experimental and thermal analysis of V-trough solar air heater. [42] [43] [44] [45] [46] [47] [48] [49] [50] U-
shaped heat exchangers in parabolic trough solar collector for air heating applications. Thermal performance
evaluation of V-trough solar air heater along with a drying storage [51] [52] [53] [54] [55].

Il.  EXPERIMENTAL METHODOLOGY

Plate 1 Base plate

Plate 3 Blower
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Plate 4 Temperature Indicator Plate 5 Anemometer

A

In the existing work two solar air heaters are fabricated with dimensions of 1m*0.5m*0.025mof
woodenstructure and the whole assembly of wooden of wooden structure is covered with bottom blackcoated
base plate in conventional solar air heater and in one set up and in other set up V trough base plate is used;
while 2 mm transparent glass sheet is used to cover top of both solar based air heater. The individual blower is
connected with each set up to supply air and anemometer is used for air velocity measurement and K type
thermocouple is for temperature measurement purpose. The special electric arrangement is used to reduce the air
velocity by regulating blower speed.

1. EXPERIMENTAL PROCEDURE
Initially both experimental set up placed in north south orientation and then start air flow of using blower and
take observation of body temperature and air outlet temperature in both set up at interval of 7 minutes.

V. RESULT AND DISCUSSION
Table 1 Observation Table

V3=6.1 m/s & t=7 mint
Simple V trough
Time | T1(IN) T2 (BODY) T3 (OUT) T4 (IN) T5 (BODY) T6 (OUT)
7 39 100 67 39 106 79
14 39 71 60 39 73 67
21 39 75 61 39 79 66
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28 39 7 60 39 79 68
35 39 75 60 39 7 65
42 39 72 60 39 76 65
49 39 73 61 39 76 66
56 39 72 60 39 75 65
63 39 71 59 39 76 65
70 39 73 60 39 76 66
77 39 71 60 39 75 66
84 39 74 60 39 75 65
91 39 73 61 39 76 65
98 39 70 58 39 75 64
105 39 72 58 39 75 65
112 39 71 58 39 74 65
119 39 70 57 39 72 63
126 39 68 57 39 71 63
133 39 67 57 39 70 62
140 39 67 56 39 71 62

Table 2 Result Tables

Simple V trough Simple V trough
Ma Qa Qa Qi Efficiency Efficiency
0.004 0.10 0.14 0.83 12.25 17.50
0.004 0.08 0.10 0.83 9.19 12.25
0.004 0.08 0.10 0.83 9.62 11.81
0.004 0.08 0.10 0.83 9.19 12.69
0.004 0.08 0.09 0.83 9.19 11.37
0.004 0.08 0.09 0.83 9.19 11.37
0.004 0.08 0.10 0.83 9.62 11.81
0.004 0.08 0.09 0.83 9.19 11.37
0.004 0.07 0.09 0.83 8.75 11.37
0.004 0.08 0.10 0.83 9.19 11.81
0.004 0.08 0.10 0.83 9.19 11.81
0.004 0.08 0.09 0.83 9.19 11.37
0.004 0.08 0.09 0.83 9.62 11.37
0.004 0.07 0.09 0.83 8.31 10.94
0.004 0.07 0.09 0.83 8.31 11.37
0.004 0.07 0.09 0.83 8.31 11.37
0.004 0.06 0.09 0.83 7.87 10.50
0.004 0.06 0.09 0.83 7.87 10.50
0.004 0.06 0.08 0.83 7.87 10.06
0.004 0.06 0.08 0.83 7.44 10.06
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Fig 1 Temperature Variation with Respect to Time

In the existing work compare to simple solarized heater in case of V trough solar powered air heater,
air temperature at outlet is high which may be because due to V trough turbulence in the flow is created which
enhances rate of heat transfer also in V trough radiation network form which leads to increase the outlet
temperature value.

V. CONCLUSION
The major outcome of the present work is that in case of solar powered air heater with the artificial surface
roughness or due to modified geometry of base plate of solar powered air heater thermal effectiveness of solar
powered air heater can be improved.

FUTURE SCOPE
In case of solar air heater creating more artificial surface of V and W shapes on base plate and by varying air
velocity thermal effectiveness of solar powered air heater can be evaluated.
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