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Abstract: A solar thermal collector is a solar and wind-powered renewable energy device that improves ventilation 

system in a structure. It's probably one of the best passive solar design air conditioning systems on the built environment. 

Under specific climate circumstances, it excels at enhancing ventilation and promoting thermal environment. The 

theoretical and analytical studies of hybrid renewable energy ventilation augmentation have been extensive. We studied 

the operating concept of solar chimneys and their applications in various locations in this research. 
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I. Introduction 

The sun is really the only type of power that can provide such massive amounts of electricity while causing 

environmental damage, posing safety risks, or destroying the environment at the cost of increased populations. Solar 

staircases are energy-generating structures that employ a basic device called a greenhouses collectors, a vertically 

chimneys, and a generator to create electricity constantly at a low cost. It is critical to implement this technique in each 

and every corner of the globe, just as we do with other conventional channels [1]. 

Because of technology advancements and their effect on human existence, per capita energy consumption has 

significantly surged. Because the overwhelming amount of the worldwide people utilizes mechanical contraptions, the 
demand for power is increasing every day. The major source for meeting energy consumption is fossil fuels. The 

increased concentration of these gases as a result of rising electricity consumption has resulted in major environmental 

contamination and CO2 emissions. Technology has provided us convenience and affluence, but it has also harmed our 

general health to toxins [2]. 

Renewable energy sources include wind, solar, hydrological, radioactive, and biofuel; nevertheless, renewable radiation 

has been increasingly popular over the years due to its year-round accessibility and global reach. The core premise of 

solar energy conversion systems is comparable. They work on the idea of absorbing solar energy passing through a 

darkening absorber surface where its absorbing apparatus surfaces and the liquid electrolyte are in coming into contact 

[2].Solar energy has traditionally been employed in two ways: thermoelectric technologies and solar panels. Photovoltaic 

transform solar energy directly into electrical energy using nanomaterials termed photoelectric cells. The sun serves as a 

temperature resource in thermochemistry, converting energy from the sun into infrared radiation that may then be 

transported to various metals. Solar energy transformed into heat is most commonly used for room warming and 
plumbing system. 

 

II. Solar Chimney 

A solar collector, a solar chimneys, and a power transmission unit, which includes one or more turbines and generators, 

make photovoltaic solar chimney power station. The propeller is propelled by air flow generated by the greenhouse gases 

in the atmosphere on the inside of the collection (Fig.1). Solar chimneys systems' primary role is to transform solar 
energy into electricity. Solar energy is converted into energy in the collection. The chimney turns the thermal energy 

created into angular momentum, which is then converted into generated electricity using a winds turbine and generator.. 

Support matrix, columns architecture, and clear roof make comprise the collector of a hybrid renewable energy 

installation. When a clear glass or polycarbonate roof is extended out diagonally many kilometers and held just above 

earth by status of existing and reinforcement matrices, a big air collectors is generated. To steer inward circulation with 

minimal frictional forces, the roof's height increases gradually together a perimeter first from perimeter to the centre. 

This glass or plastics roof enables short wavelengths solar energy to pass through while blocking wavelengths in the 

visible light earth ’s atmosphere. 

As a consequence, the earth beneath the roof warms up, warming the air traveling laterally from above. The soil beneath 

the collectors cover consists of a storage medium, storing a portion of the energy from the sun throughout the day and 

releasing it later in the evening. This device is sufficient to supply power continuously throughout the year. 
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Figure 1 Solar Chimney Power Plant 

Despite the fact that combined heat and power stations are large-scale complicated constructions, their operation is based 

on simple and essential laws of the universe. The premise is based upwards on the buoyant of fluids caused by 

differences in concentration and motions caused by pressure differences. Because the collectors, which would be the 

accountable to the public that is exposed to the elements, is tractor trailer, it transmits the radiation from the sun that falls 

on it.. When the machinery is delivered to the bottom, it begins to work. Because the collectors works as a cover, the 

solar energy delivered to the mechanism heats the air. The air underneath the collection moves more toward the 

collection as the concentration of the hot air decreases. 

Furthermore, because to the opaque construction, solar energy reaching the earth from the tractor trailer collectors 

generates an increase in surface temperatures. The program's air underneath the collectors is subjected to the pressure 

with upward buoyant due to the temperature upon that bottom. The air underneath the collector is pushed to the 

collection's center, in which it can simply travel. A vacuuming effect is created by the differential pressure at the inlets 
and outlets of a long chimneys situated horizontally in the middle of the collection. It makes the air in the system be 

sucked up thru the chimneys.With all of these impacts, the acceleration of the program's air increases, as does the 

temperatures and movement of the air. At a particular distance of approximately, there seems to be a propeller in the 

chimneys. The angular momentum of the air impacting the gas turbines inside the system is transformed to electricity 

generated, and the mechanism produces energy. 

The SCPP, as a sustainable power starting point, has a number of advantages, including (1) the use of both beam and 

disperse energy from the sun, which is important in tropical countries where the atmosphere is commonly partly cloudy; 

(2) the lack of a need for convection cooling all through operating condition, making it more suitable for areas where 

water is scarce; and (3) the SCPP's only mechanical components are windmills and generating electricity, resulting in low 

operation and maintenance (O&M) costs. As a result of its wide variety of potential uses, various preliminary studies on 

SCPP have been published around the world [3]. 

SCPP application's future holds both significant hurdles and reasons for confidence. Concurrently, advances in 
information and communication and mathematical simulations are increasing the precision and accuracy of forecasting 

SCPP performance of a system, allowing for a more thorough and in-depth comprehension of SCPP. Furthermore, in the 

future, innovative building technique and other novel concepts will allow for a high heat exchanger and cost-effective 

SCPP. 

The solar chimney differs from the solar updraft tower (SUT), which is a renewable power plant that involves reducing 

solar energy to produce electrical. The air is heated by the sun underneath a large hydroponic garden collection 

construction that surrounds the center foundation of a very tall chimneys tower. By the chimneys phenomenon, the 

ensuing turbulence generates a heated air airstream in the structure. Wind generators installed in the chimneys airstream 

and around the column base generate electricity from this airflow. Solar thermal collector, on the other hand, works 

differently. The collection is angled to collect sufficient amount of solar.The heating element is preheated by absorbed 

sun energy as exhaust air from the test facilities chamber streams into it. Because hot air has a lower population density, 
it has a propensity to ascend. Due to concentration discrepancies, a convective circulation is created, and air moves into a 

photovoltaic panel and up out of it. The decrease in density causes the air inside this photovoltaic panel to ascend and, as 

a result, be discharged out the staircase to the outside [4]. 

 

III.SOLAR CHIMNEY COMPONENTS 

Collector The collectors, which uses the green house gases to produce hot air, is one of the most important parts of a 

SCPP. A plastic container film is used to make it. The oxygen reaches the staircase with minimal conduction losses due 
to the expansion of the collectors near to the fireplace base. This material allows relatively brief sunlight radiation is 
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reflected through while blocking long-wave radiation from reaching the heated ground. As a result, the earth beneath the 

collectors heaters the circulation along the outside of the chimneys horizontally. The type of product utilized affects the 
special edition structure. 

Chimney - The main component of SCPP is a chimney. A tower is positioned in the center of the collection and serves as 

the chemical's thermally generator [19]. The thermal resistance between both the top and bottom of the column creates 

the chimneys action, which propels air from either the chimney's bottom to the top. It's also advantageous to place the 

generator as low as possible in the chimneys to making installation simpler. There are numerous ways to create such a 

tower, including: 1) Steel tubing suspended by cables or wires; 2) Complimentary solid concrete tubes3). Additional 

techniques such as guyed steel wrapped by heavy steel nets, membranes, or rectangular metallic sheets can be used to 

manufacture such structures. 

Turbines - The turbines in a solar water heating system is a critical component since it takes energy first from atmosphere 

and transfers it to the converter. Because of blade differential pressure is proportional to the overall flow rate, it has a 

serious influence on the facility. Because the rotors in solar chimney are ducting, their recommended levels performance 

is 100 percent. The wind follows a consistent path. The generators are protected from the outside, but they must 
withstand warmer concentrations. The collectors and chimneys have huge capacities, which avoid substantial changes in 

air flow velocity. 

IV. APPLICATION OF SOLAR CHIMNEY IN BUILDINGS 

 

Buildings featuring slanted roof can be properly built to incorporate solar chimney as roof photovoltaic panels. In the 

summertime, the rafters can be used to make artificial air movement, which contributes to the inside thermal environment 

of buildings [5]. A wall solar thermal collector (also standard solar panel wall or Trombe wall) is a horizontal conduit 

affixed to a building's outside wall. Ultraviolet irradiance warm the surfaces, and temperature fluctuation here between 

collectors and the environment generate upward identity flows. This incoming air can also be used for structural 

circulation and heaters. 

The traditional Trombe wall contains two major flaws. It causes significant heat losses and hence inconvenience to the 
inhabitants on cold and foggy winter days. It generates both desirable and undesirable inputs during the summer. A more 

complicated design, including the composites Trombe wall, can alleviate these disadvantages. 

There is little chance of generating enough air circulation to meet thermal comfort in buildings with just a hybrid 

renewable energy system. However, interconnected combinations that incorporate one solar water heating system with 

that other power generation chimney's side of a building or roof combinations can stimulate an increased air rate and 

depth of breathing, having allowed stagnated room air to be replaced with fresh external social air for a healthier and 

more comfortable interior environment and maintaining a comfortable internal thermostat [5]. 

V.Literature Review 

(Ahmed et al., 2022) [6] The growing global awareness in renewable radiation as a viable alternative for conventional 

fuels has resulted in a considerable growth in awareness of solar power generation, particularly solar staircases. Because 

one of the possible drawbacks of thermal performance technologies is their poor effectiveness, scientists and researchers 

are attempting to improve their efficiency by combining them with those other mainstream or renewable sources of 

energy to create hybrid solar staircases. Solar chimneys systems combined with other sustainable or traditional energy 

sources are the subject of the contemporary review study. This article focused on miniature thermal chimney featuring 

photovoltaic arrays, solar lagoons, and geothermal heat, as well as a demonstration of thermal performance systems that 

were integrated with power plants. The efficiency of these hybrid photovoltaic chimneys is quantified, potential obstacles 

are identified, and academics are given insights into designs that have been presented in recent times. Recommendations 

for optimizing the productivity of photovoltaic energy chimney have already been made. 
(Chan et al., 2010) [7] The growing global awareness in sun's electricity as a viable substitute for traditional fuels has 

resulted in a considerable growth in awareness of photovoltaic systems, particularly solar staircases. Because one of 

possible drawbacks of thermal performance technologies is their poor efficiency, academic researchers are attempting to 

improve their efficiency by combining them with some other mainstream or renewable sources of energy to create 

photovoltaic energy chimney. Astronomical chimney systems integrated with other sustainable or mainstream energy 

sources are the subject of the contemporary review study.This article focused on miniature solar staircases with 

photovoltaic arrays, thermal lagoons, and geothermal heat, as well as a demonstration of hybrid renewable energy 

systems that were interconnected with power plants. The efficiency of these hybrid photovoltaic staircases is quantified, 

potential obstacles are identified, and investigators are given insights into designs that have been presented in recent 

times. Recommendations for optimizing the productivity of hybrid solar chimney have already been made. 

(Thirugnanasambandam et al., 2010) [8] Solar energy usage has increased rapidly in recent years. Its motivating force is 

the immediate requirement for an alternative source of electricity due to perceived depletion of fossil fuels. As the price 
of fossil fuels continues to grow, it has become much more more attractive. More radiation from the sun is received by 

the earth in a single hour than humans consume in a year. Its use has shown to be the most cost-effective, since most 

technologies in application programs only demand a few kwh of electricity. This study examines modern concentrated 

solar methods. This work discusses existing framework performance studies (research), mathematics simulations 

(design), and manufacture of innovative design with recommended enhancements (development). 
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(Article & Panigrahi, 2016) [9] Heating, ventilation, and air-conditioning utilize the majority of energy in a structure 

(HVAC). Conventional air - conditioning systems add considerably to carbon dioxide emissions, increased carbon. For 
solar thermal, four alternative approaches are used: Trombe barrier, sun chimneys, enameled absorbed sun facade, and 

power generation roof. Furthermore, for conditioning the architecture, two basic methods are used: cooling process and 

intelligent buildings evaporation conditioning. As a result, this study attempts to summarize the evolution of solar heating 

systems techniques in a structure. 

(Kalash et al., 2014) [10] Many experimental and analytical methodologies have been used to satisfactorily prove the 

Solar Updraft Power Plant (SUPP) idea during the last few centuries. The SUPP's major drawbacks are its significant 

investment cost in comparison to facility performance and indeed the restricted height of the chimney owing to 

technology limits. Many unique designs have been offered to address these issues, one of which is the Sloped Solar 

Updraft Power Plant (SSUPP). This study gives a detailed overview of all current SSUPP research, including that of the 

concept, plant characterization, physiological mechanism, conceptual, and experimental data. 

(Zhou & Xu, 2016) [11] Solar updraft tower energy generating has been shown to be a potential solution to improve 

electricity applications requiring radiation from the sun. The development of the sun updraft tower power plant (SUTPP, 
also known as solar chimney power plant) innovation is examined in this study, as well as its attributes and principles. In 

the last few generations, experimental research, key aspects in mathematical modelling, and cost studies have all been 

evaluated. The properties of unique non-conventional SUTPP technology are reviewed, as well as the cloud computing 

environmental consequences and electricity production circumstances. 

(Mohamad et al., 2021) [12] The current difficulties with fossil petroleum hydrocarbons have been extensively discussed. 

Scientists have successfully explored for a novel phenomenon to address the challenges associated with conventional 

energy resources as a form of traditional energy production solutions. The resolution in this inquiry is dependent on 

methods for generating electricity from a cleaner and new renewable resource. Additionally, the answer to the difficulties 

with conventional and unsophisticated power sources should emphasize the use of renewable radiation to produce 

electricity, either explicitly or implicitly. The solar thermal collector, which was among the most order to become more 

competitive in alternative energy sources, is one of the most acceptable solutions to these problems.One of the 
photovoltaic systems that can be regarded as the best alternative for electricity generating is the photovoltaic chimney. 

The purpose of this review article is to examine the significant importance in understanding the advantage of pv chimney 

power plants (SCPPs) through comprehensive investigations with various focuses on various parts of the SCPP 

technology. Solar pyramids are examined in this review article from a historical point of view, architectural 

improvements, basic operating mechanism, materials and efficient power generation aspects, as well as pros and 

downsides. 

 

VI. UNCONVENTIONAL SOLAR CHIMNEYS 

 

Solar chimney with slant The fundamental idea was to construct a sloppy chimneys with a collection. Later, Panse et al. 

investigated this theory and proposed that now the volcano's sloped face served as both a smokestack and a photon 

collection. Some other research suggests that a pit be dug in the middle of a mountain range, which would serve as the 

chimneys. In order to generate more electricity, the collecting area was built around a mountainside. 

Solar chimney that floats (FSC) Papageorgiou provided the hovering chimneys technique. A photo voltaic fireplace is 

composed of three main parts: a large transparent roof collector that is supported a few feet above the ground (the 

greenhouse); a tall crankshaft lightweight than air throughout the centre point of something like the concentrator (the 

floating chimney) (see Figure 10a); and a set of plane windfarms connected to the power generator inside the FSC (the 
turbo-generators). The smokestack in this design is built of a flexible plastic that, with both the help of a lightweight 

element like nitrogen, may float on air. The chimneys has a substantial base and helium-filled sides.The reinforcement 

rings allow air to readily enter and travel between them (Figure 2), preventing the chimney from yielding beneath wind 

loads. 

 
Figure 2 Floating Solar Chimney 
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A hybrid geothermal SCPP, for example, has been proposed as a means to improve the effectiveness of SCPP. By using 

geothermal power energies, this method enables for thermal adaption [21]. This technique enables for the generating 
electricity even though there is no sunshine, such as during overcast weather or at nighttime. 

 

 
Figure 3 Geothermal Solar Chimney 

You must adopt a clean and electricity lifestyles in order to live sustainably. One of the essentials of clean eating is 
proper utilization of green and sustainable electricity. If we want to start using pure renewable technology in our daily 

lives for a fair price, constructing a ventilation system is among the most cost-effective and friendly ways to do so. 

Tower Systems— 'A solar chimney is a solar thermal power plant that combines elements of direct evaporative collectors 

and central updraft tubes to start generating a solar stimulated mixed convection that drives stress showcased generator to 

produce electricity,' according to 'Utilization of Solar Activated Convection cooling Flow pattern for Power Production.' 

Sustainable design architects all over the world are always experimenting to improve the environmental performance of 

each construction in an urban setting. Their invention is the power generation chimneys. The thermal protection effect of 

a hybrid renewable energy aids in the cooling of a home. Its one-of-a-kind, money-saving style appeals to both 

consumers and constructors and home architects. A solar chimney's environmentally friendly architectural features could 

help homeowners save up to 65 percent on their energy expenses. 

A solar chimney can be used to ventilation a house or apartment, to pull air via geothermal energy exchanges, and even 

to ventilation a single place such as a septic system. Create vents in the top height above the ground to allow warmer air 
to rise through convective and evacuate outside for ventilation systems. Cool air is taken thru the bottom valves at the 

very same moment. To give shelter and fresh and natural cold air, plantings around the building's perimeterAs a general 

rule, a photovoltaic chimneys must always be built at a higher elevation than the roof height but on a façade illuminated 

by the sun. By placing a glazed covering just on planet's side, the retention of solar heat can be enhanced. 

On the other side of the chimneys, high - temperature materials were selected. The heat absorption essential appears to be 

larger than the chimney's diameter. A wide surface area enables for more efficient heat exchanges with both the air, 

which is required for radiation from the sun heaters. The air in the staircase is heated, which aids convection and 

circulation through into the staircase. Vents in the staircase should be oriented away from the path of the wind blowing. 

A solar thermal collector is excellent for ventilation systems and implementing building thermal protection measures. 

This not only cuts electricity use but also damaging CO2 emissions and pollutants. It also contribution to environmental 

preservation on a greater scale. 
In the last 20 years, increasing study has concentrated on exploring and enhancing passively sprinkler systems due to the 

possible advantages of passively air conditioning systems in terms of cost and energy savings, as well as susceptibility to 

noise and co2 emission. Over the years, good ventilation systems have been thoroughly researched. Passive air 

conditioning units have varied circulation parameters and heating and cooling loads depending on the local environment 

and architectural factors. In addition to delivering proper ventilation, certain passive air conditioning units also feature 

heat dispersion and heat absorption capabilities for area air conditioning systemsFor internal amenity, many modern 

houses rely totally on respiratory support, i.e., active air conditioning systems. Because of its relatively massive quantity 

and community structure, active air conditioning units use the preponderance of the energy production and take up usable 

space. Furthermore, mechanically ventilated structures are frequently airtight to reduce the power consumption and heat 

transfer, culminating in an insufficient availability of food air. 

Finally, solar thermal collector is a long-term feature that has shown to be a bold option for households, allowing them to 
enjoy electricity heat and ventilation. It is a centuries-old technique with a contemporary look that produces cold and 

clean oxygen even without usage of an air conditioning unit.. 

 

 

 



U.Ranjan et al. 

  

 

155 | Research Journal of Engineering Technology and Medical Sciences (ISSN: 2582-6212), Volume 05, Issue 01, March-2022 

VII. CONCLUSION 

We offered a mini-review of the photovoltaic panel in this review article (SC). We recognized the significance of 

renewable energy resources in our research review. The emphasis of this research was on SCPP as an alternative to fossil 

fuels. The proper functioning of renewable energy resources, particularly the solar air heater notion and its benefits, were 

examined. 
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