
Demand for Clean Energies Efficient Development in Buildings Technologies 
 

Abdeen Omer
*
 

 
*
Energy Research Institute (ERI), Forest Road West 

Nottingham NG7 4EU, United Kingdom, abdeenomer2@yahoo.co.uk 

 

ABSTRACT 
 

Aims/Purpose: The increased availability of reliable 

and efficient energy services stimulates new development 

alternatives. This article discusses the potential for such 

integrated systems in the stationary and portable power 

market in response to the critical need for a cleaner energy 

technology. Throughout the theme several issues relating to 

renewable energies, environment, and sustainable 

development are examined from both current and future 

perspectives. It is concluded that green energies like wind, 

solar, groundsource heat pumps, and biomass must be 

promoted, implemented, and demonstrated from the 

economic and/or environmental point view. Biogas from 

biomass appears to have potential as an alternative energy 

source, which is potentially rich in biomass resources. This 

is an overview of some salient points and perspectives of 

biogas technology. The current literature is reviewed 

regarding the ecological, social, cultural and economic 

impacts of biogas technology. This article gives an 

overview of present and future use of biomass as an 

industrial feedstock for production of fuels, chemicals and 

other materials. However, to be truly competitive in an 

open market situation, higher value products are required. 

Results suggest that biogas technology must be encouraged, 

promoted, invested, implemented, and demonstrated, but 

especially in remote rural areas. 

Study design: Anticipated patterns of future energy use 

and consequent environmental impacts (acid precipitation, 

ozone depletion and the greenhouse effect or global 

warming) are comprehensively discussed in this article. 

Place and Duration of Study: National Centre for 

Research, Energy Research Institute (ERI), between 

January 2013 and July 2014. 

Methodology/Approach: An approach is needed to 

integrate renewable energies in a way to meet high building 

performance. However, because renewable energy sources 

are stochastic and geographically diffuse, their ability to 

match demand is determined by adoption of one of the 

following two approaches: the utilisation of a capture area 

greater than that occupied by the community to be supplied, 

or the reduction of the community’s energy demands to a 

level commensurate with the locally available renewable 

resources. 

Results/Findings: The adoption of green or sustainable 

approaches to the way in which society is run is seen as an 

important strategy in finding a solution to the energy 

problem. The key factors to reducing and controlling CO2, 

which is the major contributor to global warming, are the 

use of alternative approaches to energy generation and the 

exploration of how these alternatives are used today and 

may be used in the future as green energy sources. 

Originality/Value: This study highlights the energy 

problem and the possible saving that can be achieved 

through the use of renewable energy technologies. Also, 

this study clarifies the background of the study, highlights 

the potential energy saving that could be achieved through 

use of renewable energy technologies and describes the 

objectives, approach and scope of the study. The move 

towards a de-carbonised world, driven partly by climate 

science and partly by the business opportunities it offers, 

will need the promotion of environmentally friendly 

alternatives, if an acceptable stabilisation level of 

atmospheric carbon dioxide is to be achieved. This requires 

the harnessing and use of natural resources that produce no 

air pollution or greenhouse gases and provides comfortable 

coexistence of human, livestock, and plants. The increased 

availability of reliable and efficient energy services 

stimulates new development alternatives. We present and 

focus a comprehensive review of energy sources, and the 

development of sustainable technologies to explore these 

energy sources. We conclude that using renewable energy 

technologies, efficient energy systems, energy savings 

techniques and other mitigation measures necessary to 

reduce climate changes.  

 

Keywords: Renewable Energy, Built Environment, 

Sustainable Development 

 

1 INTRODUCTION 
 

Over millions of years ago, plants have covered the 

earth converting the energy of sunlight into living plants 

and animals, some of which was buried in the depths of the 

earth to produce deposits of coal, oil and natural gas [1-4]. 

The past few decades, however, have experienced many 

valuable uses for these complex chemical substances and 

manufacturing from them plastics, textiles, fertiliser and the 

various end products of the petrochemical industry. Indeed, 

each decade sees increasing uses for these products. Coal, 

oil and gas, which will certainly be of great value to future 

generations, as they are to ours, are however non-renewable 

natural resources. The rapid depletion of these non-

renewable fossil resources need not continue [5]. This is 

particularly true now as it is, or soon will be, technically 

and economically feasible to supply all of man’s needs 

from the most abundant energy source of all, the sun. The 
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sunlight is not only inexhaustible, but, moreover, it is the 

only energy source, which is completely non-polluting [6]. 

Industry’s use of fossil fuels has been largely blamed 

for warming the climate. When coal, gas and oil are burnt, 

they release harmful gases, which trap heat in the 

atmosphere and cause global warming. However, there had 

been an ongoing debate on this subject, as scientists have 

struggled to distinguish between changes, which are human 

induced, and those, which could be put down to natural 

climate variability. Notably, human activities that emit 

carbon dioxide (CO2), the most significant contributor to 

potential climate change, occur primarily from fossil fuel 

production. Consequently, efforts to control CO2 emissions 

could have serious, negative consequences for economic 

growth, employment, investment, trade and the standard of 

living of individuals everywhere [7]. 

The following issues were addressed during the Rio 

Earth Summit in 1992: 

 

 The use of local materials and indigenous building 

sources. 

 Incentive to promote the continuation of traditional 

techniques, with regional resources and self-help 

strategies. 

 Regulation of energy-efficient design principles. 

 International information exchange on all aspects 

of construction related to the environment, among 

architects and contractors, particularly non-

conventional resources. 

 Exploration of methods to encourage and facilitate 

the recycling and reuse of building materials, 

especially those requiring intensive energy use 

during manufacturing, and the use of clean 

technologies. 

 

And, the following action areas for producers were 

recommended: 

 

 Management and measurement tools - adopting 

environmental management systems appropriate 

for the business. 

 Performance assessment tools - making use of 

benchmarking to identify scope for impact 

reduction and greater eco-efficiency in all aspects 

of the business. 

 Best practice tools - making use of free help and 

advice from government best practice programmes 

(energy efficiency, environmental technology, 

resource savings). 

 Innovation and ecodesign - rethinking the delivery 

of ‘value added’ by the business, so that impact 

reduction and resource efficiency are firmly built 

in at the design stage. 

 Cleaner, leaner production processes - pursuing 

improvements and savings in waste minimisation, 

energy and water consumption, transport and 

distribution, as well as reduced emissions.  

 Supply chain management - specifying more 

demanding standards of sustainability from 

‘upstream’ suppliers, while supporting smaller 

firms to meet those higher standards [8]. 

 Product stewardship - taking the broadest view of 

‘producer responsibility’ and working to reduce all 

the ‘downstream’ effects of products after they 

have been sold on to customers. 

 Openness and transparency - publicly reporting on 

environmental performance against meaningful 

targets; actively using clear labels and declarations 

so that customers are fully informed; building 

stakeholder confidence by communicating 

sustainability aims to the workforce, the 

shareholders and the local community.  

 

This is the step in a long journey to encourage 

progressive economy, which continues to provide people 

with high living standards, but at the same time helps 

reduce pollution, waste mountains, other environmental 

degradation, and environmental rationale for future policy-

making and intervention to improve market mechanisms. 

This vision will be accomplished by: 

 

 ‘Decoupling’ economic growth and environmental 

degradation. The basket of indicators illustrated in Table 5 

shows the progress being made. Decoupling air and water 

pollution from growth, making good headway with CO2 

emissions from energy, and transport. The environmental 

impact of our own individual behaviour is more closely 

linked to consumption expenditure than the economy as a 

whole. 

 Focusing policy on the most important 

environmental impacts associated with the use of particular 

resources, rather than on the total level of all resource use. 

 Increasing the productivity of material and energy 

use that are economically efficient by encouraging patterns 

of supply and demand, which are more efficient in the use 

of natural resources. The aim is to promote innovation and 

competitiveness. Investment in areas like energy efficiency, 

water efficiency and waste minimisation. 

 Encouraging and enabling active and informed 

individual and corporate consumers. 

 

2 DISCUSSIONS 
 

Most of the heat used for DH can be produced by large 

CHP plants (gas-fired combined cycle plants using natural 

gas, biomass, waste or biogas). DH is energy efficient 

because of the way the heat is produced and the required 

temperature level is an important factor. Buildings can be 

heated to a temperature of 21
o
C and domestic hot water 

(DHW) can be supplied at a temperature of 55
o
C using 

energy sources other than DH that are most efficient when 

producing low temperature levels (<95
o
C) for the DH [9]. 

Most of these heat sources are CO2 neutral or emit low 

levels. However, only a few of these sources are available 
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to small individual systems at a reasonable cost, whereas 

DH schemes because of the plant’s size and location can 

have access to most of the heat sources and at a low cost. 

Low temperature DH, with return temperatures of around 

30-40
o
C can utilise the following heat sources: 

 

 Efficient use of CHP by extracting heat at low 

calorific value (CV). 

 Efficient use of biomass or gas boilers by 

condensing heat in economisers. 

 Efficient utilisation of geothermal energy. 

 Direct utilisation of excess low temperature heat 

from industrial processes. 

 Efficient use of large-scale solar heating plants. 

 

Heat tariffs may include a number of components such 

as: a connection charge, a fixed charge and a variable 

energy charge. Also, consumers may be incentivised to 

lower the return temperature [10]. Hence, it is difficult to 

generalise but the heat practice for any DH company, no 

matter what the ownership structure is, can be highlighted 

as follows: 

 

 To develop and maintain a development plan for 

the connection of new consumers. 

 To evaluate the options for least cost production of 

heat. 

 To implement the most competitive solutions by 

signing agreements with other companies or by 

implementing own investment projects. 

 To monitor all internal costs and with the help of 

benchmarking, improve the efficiency of the 

company. 

 To maintain a good relationship with the consumer 

and deliver heat supply services at a sufficient 

quality. 

 

Water is the most natural commodity for the existence 

of life in the remote desert areas. However, as a condition 

for settling and growing, the supply of energy is the close 

second priority. The high cost and the difficulties of mains 

power line extensions, especially to a low populated region 

can focus attention on the utilisation of different and more 

reliable and independent sources of energy like renewable 

wind energy [11]. Accordingly, the utilisation of wind 

energy, as a form of energy, is becoming increasingly 

attractive and is being widely used for the substitution of 

oil-produced energy, and eventually to minimise 

atmospheric degradation, particularly in remote areas. 

Indeed, utilisation of renewables, such as wind energy, has 

gained considerable momentum since the oil crises of the 

1970s. Wind energy, though site-dependent, is non-

depleting, non-polluting, and a potential option of the 

alternative energy source. Wind power could supply 12% of 

global electricity demand by 2020, according to a report by 

the European Wind Energy Association and Greenpeace 

[12]. 

Waste is defined as an unwanted material that is being 

discarded. Waste includes items being taken for further use, 

recycling or reclamation. Waste produced at household, 

commercial and industrial premises are control waste and 

come under the waste regulations. Waste Incineration 

Directive (WID) emissions limit values will favour 

efficient, inherently cleaner technologies that do not rely 

heavily on abatement. For existing plant, the requirements 

are likely to lead to improved control of: 

 

 NOx emissions, by the adoption of infurnace 

combustion control and abatement techniques. 

 Acid gases, by the adoption of abatement 

techniques and optimisation of their control. 

 Particulate control techniques, and their 

optimisation, e.g., of bag filters and electrostatic 

precipitators. 

 

This results in the following requirements: 

 

 Relevant climate variables should be generated 

(solar radiation: global, diffuse, direct solar 

direction, temperature, humidity, wind speed and 

direction) according to the statistics of the real 

climate. 

 The average behaviour should be in accordance 

with the real climate. 

 Extremes should occur in the generated series in 

the way it will happen in a real warm period. This 

means that the generated series should be long 

enough to capture these extremes, and series based 

on average values from nearby stations. 

 

Climate change scenarios sources of uncertainty, and 

factors influencing the future climate are: 

 The future emission rates of the GHGs. 

 The effect of this increase in concentration on the 

energy balance of the atmosphere.  

 The effect of these emissions on GHGs 

concentrations in the atmosphere, and 

 The effect of this change in energy balance on 

global and regional climate. 

 

3 CONCLUSIONS 
 

The adoption of green or sustainable approaches to the 

way in which society is run is seen as an important strategy 

in finding a solution to the energy problem. The key factors 

to reducing and controlling CO2, which is the major 

contributor to global warming, are the use of alternative 

approaches to energy generation and the exploration of how 

these alternatives are used today and may be used in the 

future as green energy sources. Even with modest 

assumptions about the availability of land, comprehensive 

fuel-wood farming programmes offer significant energy, 

economic and environmental benefits. These benefits would 

be dispersed in rural areas where they are greatly needed 
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and can serve as linkages for further rural economic 

development.  

However, by adopting coherent strategy for alternative 

clean sustainable energy sources, the world as a whole 

would benefit from savings in foreign exchange, improved 

energy security, and socio-economic improvements. With a 

nine-fold increase in forest – plantation cover, every 

nation’s resource base would be greatly improved while the 

international community would benefit from pollution 

reduction, climate mitigation, and the increased trading 

opportunities that arise from new income sources.  

The non-technical issues related to clean energy, which 

have recently gained attention, include: (1) Environmental 

and ecological factors, e.g., carbon sequestration, 

reforestation and revegetation. (2) Renewables as a CO2 

neutral replacement for fossil fuels. (3) Greater recognition 

of the importance of renewable energy, particularly modern 

biomass energy carriers, at the policy and planning levels. 

(4) Greater recognition of the difficulties of gathering good 

and reliable renewable energy data, and efforts to improve 

it. (5) Studies on the detrimental health efforts of biomass 

energy particularly from traditional energy users. 

The present study is one effort in touching all these 

aspects. 

 

4 RECOMMONDATIONS 
 

 Launching of public awareness campaigns among local 

investors particularly small-scale entrepreneurs and end 

users of RET to highlight the importance and benefits of 

renewable, particularly solar, wind, and biomass 

energies. 

 Amendment of the encouragement of investment act, to 

include furthers concessions, facilities, tax holidays, and 

preferential treatment to attract national and foreign 

capital investment. 

 Allocation of a specific percentage of soft loans and 

grants obtained by governments to augment budgets of 

R and D related to manufacturing and 

commercialisation of RET. 

 Governments should give incentives to encourage the 

household sector to use renewable energy instead of 

conventional energy. Execute joint investments between 

the private sector and the financing entities to 

disseminate the renewable information and literature 

with technical support from the research and 

development entities. 

 Availing of training opportunities to personnel at 

different levels in donor countries and other developing 

countries to make use of their wide experience in 

application and commercialisation of RET particularly 

renewable energy. 

 The governments should play a leading role in adopting 

renewable energy devices in public institutions, e.g., 

schools, hospitals, government departments, police 

stations, etc. for lighting, water pumping, water heating, 

communication and refrigeration. 

 Encouraging the private sector to assemble, install, 

repair and manufacture renewable energy devices via 

investment encouragement and more flexible licensing 

procedures. 
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