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Abstract—In this research the environmental impacts of thermal 

and solar power plants were reviewed and then compared with each 
other. After analysis and corrective actions, it became clear that 
through propagation of greenhouse gases thermal plants cause 
climatic changes, increase social costs and leave irreparable impacts 
on environment, whereas solar power plants have a major role in 
reducing the production of greenhouse gases and their negative 
environmental consequences. In this article, after reviewing the 
existing challenges for optimizing the management of energy and 
complying with international commitments related to the use of 
renewable energies and the key role of environmental trainings, a 
number of relevant proposals are presented. 
 

Keywords—Education, Environment, Power Plant, Solar, 
Thermal.  

I. INTRODUCTION 

HE sources of energy are divided into the two categories 
of renewable and non-renewable. Energy from coal, oil 

and natural gas are of the non-renewable type, which are also 
called the fossil fuels. These types of energy require long time 
and in the scale of million years to be produced, are limited in 
reserves and their consumption depletes these reserves. 
Energies from natural processes, which are constantly restored 
and renewed, are called renewable energies. The sources of 
renewable energies have innumerable and quite beneficial 
advantages such as preventing the environmental pollution 
and resolving the problems of power industry. 

 
 

Considering the daily increasing need for sources of energy, 
the reduction of fossil fuel resources, the necessity of 
safeguarding the environment and reducing air pollution, and 
the constraints for power and fuel supply conditions have 
become set for emergence of solar energy over fossil fuels, 
particularly in countries where there is a high potential for 
sunshine. Since training is the most important principle for 
human resource development, by training environment issues 
we can improve the perception and the capacity for analysis 
and awareness in application of renewable energies. 

In recent decades to counter the phenomenon that has come 
to be known as "climatic changes" initiatives are taken 
globally to prevent its undesirable consequences. In this 
context one can mention the International Conference on 
Human Environment (Stockholm 1972), Environment and 
Development titled as the Earth Conference (Rio De Janeiro 
1992) and the Climate Change Protocol to Reduce 
Greenhouse Gases (Kyoto 1997), all of which have been 
accepted and adopted by the Islamic Republic of Iran.  

II. PROCEDURE MATERIALS AND PROCEDURES 

This study compares the environmental impacts of thermal 
power plants with those of solar plants. The method used in 
this study is:  

A. Study of the features of thermal and solar plants in 
power generation 

B.     Study of the environmental impacts of thermal 
power plants that use fossil fuels 

C.     Study of the environmental impacts of solar power 
plants 

Comparing the Environmental Impacts of the 
Thermal and Solar Power Plants and the Role of 

Environmental Training in Application of 
Renewable Energies 

 

 Pouneh Ghaemi1*, Maryam larijani2 and Alaleh Ghaemi1 

1- Ph.D. Student of Environmental Education, Payame Noor University, Tehran, Iran. 
2- Assistant Professor of Department Environmental Education, Payame Noor University, Tehran, Iran 

*Pounehghaemi@yahoo.com  
 

T



Journal of Middle East Applied Science and Technology (JMEAST) 
 

ISSN (Online): 2305-0225 
Issue 21, August 2014, pp. 696-700 
 

697 
 

D. Comparing the environmental impacts of the thermal 
and solar power plants 

E.     Introducing the corrective measures 
F.     Designing the environment training programs 

A. Study of the feathers of thermal and solar plants in 
power generations 

The conventional steam, the turbine gas and the combined 
cycle are the main types of thermal power plants. Power 
generation in a thermal plant is based on the combustion of 
fossil fuels such as coal, gas, oil and its derivate such as gasoil 
and furnace oil. The fuel used is in the forms of gas, liquid or 
solid. The process in the gas plants is based on the function of 
gas turbines. In the combined cycle power plants, both the gas 
and the steam turbines are used simultaneously to generate 
power in a cycle. 

In solar energy the sun's rays are used to produce hot water 
and to generate power by equipment such as flat plate 
collectors, photovoltaic cells and solar heat plants. The sun is 
considered as the largest source of energy in the world. This 
clean energy is cheap and free of any environmentally 
destructive agents. 

B. Study of the environmental impacts of thermal power 
plants that use fossil fuels 

The most important impacts of fossil fuel thermal plants on 
the environment are the increase of air and water pollution and 
the ecological and socio-economic consequences. Sulfur 
dioxide, nitrate oxides, carbon dioxide and particles 
(containing heavy metals) are emitted to air following the 
combustion of fuels. The  trace particles in coal, such as 
cadmium,  nickel,  mercury, lead and selenium and a number 
of organic compounds, which have toxic and carcinogenic 
properties; along with radon, carbon oxides and non 
combusted carbons are among other pollutants emitted from 
these plants' stacks. Table 1 shows the volume of major 
pollutants emitted from the country's power plants in the year 
2010 [2]. The pollutant propagation indicators of these plants 
are calculated in table 2 [2]. 

 
Table1. The volume of pollutant and greenhouse gases emitted from 

power plants and plant type in the year 2010 (ton)  

CH4 NOX SO2 CO SPM CO2 
Power 
Plant 

1690 225410 446416 124822 12491 69305158 Steam 

598 92213 21996 3173 4336 28549634 Gas 

773 197310 11896 5632 5461 33452194 
Combined 

Cycle 

4 197 595 0.2 38 100341 Diesel 

3065 515140 480904 133828 22326 131407327 Total 

 
 
 

 
 
 
 
 
 
 

Table2. The propagation indicators of pollutant and greenhouse gases 
emitted from power plants and plant type in the year 2010 (g/KWh) 

CH4  NO
X  

SO2 CO  SPM CO2  
Power 
Plant  

0.019 2.496  4.939  1.379  1.138  767.105  Steam 
0.018 2.742  0.653  0.090  0.129  836.630  Gas 
0.011  3.100  0.202  0.053  0.077  477.649  Combined 

Cycle 
0.031 1.543  4.660  0.002  0.298  785.946  Diesel 
0.079 9.881  10.454  1.524  1.643  2867.33  Total 

 
The emissions of thermal power plants affect agricultural 

products and the vegetation. An important consequence of 
these plants' operation is acid rain. Acid rain affects 
respiration and the plants' photosynthesis by destroying the 
respiratory tracts or mouth by destroying the cells. The 
increased acidity in surface, ground and fresh water resources 
has a destructive impact on the activity of aquatic 
microorganisms, plants and animals. 

The propagation of greenhouse gases increase the social 
costs. These are the costs of destructive or negative impacts of 
a pollutant or an activity on agricultural products, ecosystems, 
materials and human health, but in most cases they are not 
included in the final costs. In another word the total sum that 
can compensate damages caused by the propagation of 
pollutants and Greenhouse gases is called the costs of 
damages or the social costs. 

C. Study of the environmental impacts of solar power 
plants 

The solar power plants use photovoltaic cells. Acids and 
corrosive liquids such as hydrochloric acid, sulphuric acid, 
nitric acid, fluoride hydrogen and metal hydroxides are used 
throughout their production process. Moreover, solvents such 
as Thrichloro-ethane and acetone are used to clean wafers and 
to remove impurities from semi-conductive materials. The use 
of chemicals in the photovoltaic industry can lead to the 
imprisonment of the industry's workers. The construction of 
solar systems on a large scale affects the region's environment. 

Most solar power plants require water to cool the steam 
used for moving their electric turbines. Therefore, these 
installations must be constructed next to water resources such 
as coastal areas or on river banks. 
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D. Comparing the environmental impacts of the thermal 
and solar power plants 

During the construction and operation phases power plants 
undergo important, considerable and distinct changes in their 
domain of influence, some of which are irreparable. Each 
plant has its own particular impacts and consequences. Table 
3 Shows the mentioned differences according to the Monavari 
method. 

 Indicators: 
1= Distinct and major impact 
2= Medium importance impact 
3= Negligible impact 

Table3. Major environmental impacts of power plants 
Solar  Power 

Plant 
Thermal 

Power Plant 
Environmenta
l Parameters 

2 1 
Surface Water 
Hydrological 

2 1 
Surface Water 

Quality 

3 2 
Ground Water 
Hydrological 

2 1 
Ground Water 

Quality 

3 1 Air Quality 

3 3 Mineral Source 

2 1 Fishing 

3 2 Soil  

3 2 Forest 

2 2 Wildlife 

3 2 Land Use 

3 3 
Erosion and 

Sediment Yield 

3 3 Seismicity 

2 2 Industry 

2 2 
Economical- 

Social 

2 2 
Visual and 
Aesthetics  

2 2 
Health and 

Public Safety 
 
 

E. Introducing the corrective measures 

The negative and major consequences or impacts of a plan 
or project can rarely be eliminated, but through some possible 

actions the can be reduced. These measures are called 
corrective actions or mitigation measures. Tables 4 and 5 the 
corrective measures to mitigate the major environmental 
impacts of thermal and solar power plants are shown. 

 
 
Table4. Corrective measures to mitigate the major environmental 

impacts of thermal power plants 

Mitigation Measures Impacts 

The plants must be constructed 
at an appropriate distance from 
sensitive areas; 
The use of air pollution control 
devices; 
Application of clean fuels. 

Air Pollution 

The plants ‘effluents must be 
treated by chemical and 
physical processes;  
Sealing layers must be applied 
to prevent tan pollution of 
groundwater resources;  
Deep absorption wells are to 
be used to discharge effluents; 
Sealed spaces should be used 
to discharge waste materials; 
Effluents Should be diluted at 
discharge point;  
The use of water cycling plans.

Changes in 
groundwater and 
surface water 
quality 

Application of appropriate 
cooling systems; 
Closed cycles should be used; 
The emissions must be cooled 
down by keeping the heated 
effluent in ponds; 
The hot water should be used 
for special purposes.

Thermal shock to 
aquatic life 

The power plant needs to be 
established at a site where 
there is the possibility of 
resettlement of local 
population;  
Job opportunities are created 
for local population;  
The proposed site for 
resettlement must be 
acceptable from a cultural and 
social aspects. 

Population 
resettlement 

Restoration and/or creation of 
green spaces; 
Repair and improvement of 
wildlife habitat. 

Depleted 
vegetation, 
destruction of 
habitats 
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Table5. Corrective measures to mitigate the major environmental 
impacts of solar power plants 

Mitigation Measures Impacts 

Avoidance of release of 
potentially toxic and 
hazardous materials with the 
adoption of existing safety 
regulations and good practice; 
Good working practices (use 
of protecting gloves, 
sunglasses, clothing during 
construction). 

Use of  toxic and 
flammable materials 

Avoidance of sensitive 
ecosystems and areas of 
natural beauty; 
Proper siting (avoidance of 
sensitive ecosystems and 
areas of natural beauty, 
densely populated areas); 
Use as sound isolation in 
highways or near hospitals. 

Effect on the 
ecosystem, flora 
and fauna 
(especially birds) 

Improved technology (use of 
air as heat-transfer medium); 
Exploitation of the warm 
water in the nearest industry 
in the production stream; 
Good operating practices and 
compliance with existing 
safety regulations;  
Employees should be 
educated and familiarized 
with the systems. 

Impact on water 
resources water use 
(for cooling of 
steam plant) and, 
possibly, water 
pollution due to 
thermal discharges 
or accidental 
discharges of 
chemicals used by 
the system 

 

F. Designing the environment training programs 

In designing the environment training activities attention 
must be paid to the following issues: 
1) The target groups of training programs (workers, 

supervisors, managers). 
2) Duration of training 

 On the basis of facilities and conditions and give the 
importance of the subject, training can be provided 
annually, for a few months or even weeks. 

3) Type of training (theoretical or practical, in house or out 
of organization, continuous or discontinuous): 
Given their types, trainings can either be theoretical (such 
as introduction to standards, laws and regulations) or 
practical in addressing the issue of pollutant reduction.  

4) Existing facilities and resources for training 
The method of learning varies from person to person; 
some learn by listening, some be seeing and others by 

taking notes. It is therefore necessary to apply a 
combination of different audiovisual methods in 
designing environment training programs. 
 

5) Training delivery 
Some of the common training delivery methods are: 
face to face training; 
dialogue, discussion and interactive meetings before the 
start of daily activities; 
remote training; 
audiovisual training; 
screening of films; 
delivery of speech, poster and photos; 
publications; 
tour of different works; 
self training; 
open courses; 
group trainings; 
exhibitions, conferences, seminars, question and answer 
sessions, simulation. 

III. CONCLUSION AND SUGGESTIONS 
Solar energy is clean and cheap and free of the destructive 

environmental impacts, whereas by propagating greenhouse 
gases, the thermal power plants induce climatic changes and 
subsequently increase the social costs. The mitigation of these 
effects will be possible by limiting the consumption of fossil 
fuels and the application of clean energies such as solar 
power. Other corrective measures in this field would be costly 
and uneconomic. In general the corrective measure of using 
solar energy instead of fossil fuels in power plants would, in 
addition to preserving the precious fossil reserves, be much 
cheaper and would have less social and environmental 
impacts. Iran faces major obstacles in using clean energies. 
Among these are the availability of cheap oil, the existence of 
rich hydro-carbonic reserves in the country, the lack of 
knowledge about clean energies and the unawareness of 
people and authorities of their many advantages. It is therefore 
recommended to draw on the experiences of countries 
advanced in optimizing the use of energies for training and 
improving the level of awareness. Furthermore, by attracting 
the participation and collaboration of universities and research 
and executive centers; by organizing continuous and targeted 
training workshops and seminars, by having an active and 
effective presence in the relevant conferences and exhibitions, 
by disseminating information via mass media, and by 
delivering specialized training courses; effective measures are 
taken towards the management of energy and the use of solar 
energy. 
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