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Abstract : 

The work shown below deals with the‘Utilisation of Zero Energy Concepts in residential 

buildings.’ The concept has been already used in commercial and institutional buildings but its 

use in residential buildings is still not so popular. The present project based on the idea of how 

of Zero Energy Concepts can be appliedin a G+7 building.A zero-energy building (ZEB) can be 

defined as a commercial or a residential building whose energy requirements are reduced 

sufficiently throughefficiency gains such that the requirements for balance of energy can be 

reinforced with those sources of energy which are renewable. 

This project has the main objective to analyse the consumption & minimize them to lower the 

grid load, subsequently, the load on natural resources thereof. This project encompasses 

capabilities of paying back to the nature in the form of saving the natural resources. The 

approach used to fulfil the objective is to minimization of energy consumption of a conventional 

building with the help of unconventional methods.  

The measures employed in the building are the uses of sunlight to generate electricity, the 

capacity of earth (geo) to heat or cool a confined space, reducing the conventional energy use to 

lower the consumption. As it is a Zero Energy Building it must contribute to all aspects of 

environmental protection i.e. it must also lower the drastic exploitation of water resources hence 

the water will be channelled judiciously & lower the water discharge through the installed 

fixtures. 

Keywords :Geothermal energy, solar energy, rain water harvesting, refrigeration, light intensity 

index. 

 

INTRODUCTION 

Energy is a basic requirement for the existence and development of human life. Primarily,“the 

commercial sources categorised as fossil fuels (coal,natural gas and oil), hydroelectric power and 

nuclear power provide the energy needs of a country. The demand for energy is increasing at an 

alarming rate year after year. For example, according to International Energy Agency (IEA), globally 

the consumption of energy has increasedfrom 4606 Mtoe (million-ton oil equivalents) in 1973, to 

7287 Mtoe in 2003. On the other hand, the fossil fuels are rapidly depleting and the era of fossil fuel 

is gradually coming toan end. The hiked demand and the depletion of resources have caused a steep 

hike in the cost of various fossil fuels. Besides, the combustion of fossil fuels has caused air pollution 

resulting in global warming and ozone layer depletion. In addition, the release of harmful gases into 

the atmosphere is causing serious problems for living organisms. Similarly, the release of large 
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amount of  heatin waste form, from power plants to water bodies causes water pollution. In case of 

large hydroelectric power projects, submerging of land ¾ thereby destroying valuable plant life and 

displacing inhabitants ¾ has become a serious concern. There is a threat to the atmosphere for the 

release of radioactive elements in the prevailing cases of accidents or from the nuclear waste forcing 

people to rethink on the utilisation of nuclear power.In view of these problems associated with 

conventional energy sources, the focus is nowshifting to conservation of energy, and to the search for 

renewable sources of energy that are also environmentally benign. 

LITERATURE REVIEW 

 

With the ZEB concept gaining in popularity the literature on zero energy emission buildings is also 

hasty growing. One of those milestones is the report written by Torcellini, et al. in 2006. The authors 

point out that despite the exciting phrase of „zero energy‟, ZEB definition often lacks a clear and 

commonly understandable explanation of what this term actually means. 

 

Torcellini, et al (2006): He indicated that the definition of ZEB concept can be constructed in several 

ways, depending on the project goals, intentions of the investor, concern about the climate changes 

and greenhouse gas emissions or finally the energy costs. Taking into consideration all the above-

mentioned scenarios Torcellini, ET al. (2006) distinguish and highlight advantages and disadvantages 

of four most commonly used definitions: 

 

Net Zero Site Energy: A site ZEB produces at least as much energy as it uses in a year. 

 

Net Zero Source Energy: A source ZEB produces at least as much energy as it uses in year, when 

accounted for at the source. Source energy refers to the primary energy used to generate and deliver 

the energy to the site. To calculate a building‟s total source energy, imported and exported energy is 

multiplied by the appropriate site-to-source conversion multipliers. 

 

Net Zero Energy Costs: In a cost ZEB, the amount of money the utility pays the building owner for 

the energy the building exports to the grid is at least equal to the amount the owner pays the utility for 

the energy services and energy used over the year. 

 

Net Zero Energy Emissions: A net-zero emissions building produces at least as much emissions-free 

renewable energy as it uses from emissions-producing energy sources. 

METHODOLOGY 

. 

ENERGY CONSCIOUS DESIGN 

The energy conscious design approach helps designers and building owners to economically reduce 

building operating costs, while improving comfort for the building‟s occupants. The energy consumed 

by a building depends on its use (whether residential, commercial or industrial), the type of building 

(air-conditioned or otherwise), the interaction of spaces, and the climate. Architects have to ensure 

that the design of the built form suits the intended use of the building and the specific needs of the 

client within the framework of the prevailing climatic conditions. That is, the parameters of 

architectural design are based on need, context and form, the relationships between which are 

outlined. Appropriatecombinations of these parameters lead to savings of energy required for 

maintaining healthy and comfortable indoor conditions. In any building design, one employs simple 

techniques such as orientation, shading of windows, colour, and vegetation among others, to create 
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comfortable conditions. Such techniques pertain to the building envelope. Building envelopes not only 

provide the thermal divide between the indoor and outdoor environment, but also play an important 

role in determining how effectively the building can utilise natural lighting, ventilation, and heating 

and cooling resources. Thus, intelligent configuration and moulding of the built form and its 

surroundings can considerably minimise the level of discomfort inside a building, and reduce the 

consumption of energy required to maintain comfortable conditions. 

Yet, in extreme climate s, comfortable indoor conditions cannot be completely achieved by limiting 

oneself to simple techniques. For example, in a city like Ahmadabad where the ambient temperatures 

can reach up to 42 °C in summer, simple techniques such as orientation, shading, colour of external 

surfaces and insulation may help to bring down the temperature to around 36 °C [1]. A significant 

reduction no doubt, but the room temperature is still very much above comfort levels. In such 

circumstances, additional features need to be considered. One way is to use passive techniques such as 

wind towers coupled with evaporative cooling to cause further cooling of the interiors. 

GEOTHERMAL ENERGY SYSTEM 

Geothermal is the abbreviation taken from latin where „geo‟ refers for earth & „thermal‟ refers for 

heat. It is that heat entrapped in the earth considered to be enough clean and sustainable resource of 

geothermal energy reckoned superficially from the ground surface, up to source of hot water and hot 

rock found a few miles beneath the earth‟s surface. 

 

3.3.1 PROCESS 

Geothermal energy is harnessedthrough geothermal power plants  to generate steam in which heat 

from the extreme depth of the earth is utilised to generate steam. 

 

3.3.1.1 GEOTHERMAL PUMPS 

Geothermal heat pump is grouped as the efficient most and considered sustainable for cooling & 

heating technologies available because in this process the natural heat of earth is absorbed and stored 

for cooling heating as well as water heating. 
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Fig. 3.4 STATUS: SUMMER OPERATION 

 

 

 

 

 

 
 

Fig. 3.5 STATUS: WINTER OPERATION 

 

 

Geothermal system helps in transferring heat from one place to another, rather than generating heat 

like a conventional furnace. Here is the example showing the cooling technique used in summer. 

 
Fig. 3.6 WORKING OF A GEOTHCONSUMPTION IN A CONVENTIONAL HOUSE( PER 

FLOOR) 
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 CONSUMPT

ION PER 

EQUIPMEN

T 

ROO

M 1 

ROO

M 2 

ROO

M 3 

KITCH

EN 

DRYI

NG 

ROO

M 

SERVA

NT 

ROOM 

TOT

AL 

CON

SUM

PTIO

N 

CFL 8 3 2 2 1 2 2 12 19.8 

TUBELIGHT 40 1 1 1 1 1  5 36.00 

FAN 60 1 1 1 1 2 1 7 100.8

0 

A.C. 2250 1 1 1 - - - 3 1215 

T.V. 200 1 - - - 1 - 2 48.00 

MICROVAV

E 

1000 - - - 1 - - 1 10.00 

REGRIGER

ATOR 

250 - - - 1 - - 1 186.0

0 

WASHING 

MACHINE 

1500 - - - 1 - - 1 15.00 

MIXER 200 - - - 1 - - 1 1.40 

TOASTER 750 - - - 1 - - 1 3.75 

TOTAL                                                                   

1671.75                                  

 

For a G+7 building , 

           The total consumption will turn out to be = total consumption of a conventional house per 

month x 7 

          TG+7  = 1671.75 X 7 = 11702.25 Kwh units. 

The total power consumption for a non conventional house will turn out to be  

      TG+7 (NC)  = 420.75 X 7 =  2945.25 Kwh units. 

   Total lowering = TG+7 – TG+7(NC)  = 11702.25 – 2945.25 = 8757.00 Kwh units. 

Power generation by solar energy system = 6870.83 Kwh units. 

Net lowering = 8757.00 – 6870.83 = 1886.17 K wh units. 

Net efficiency = ( 11702.25 – 1886.17 )/ 100 = 98.16 % 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 6, June 2019

ISSN NO: 0975-6876

http://cikitusi.com/422



ERMAL HEAT  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

REFERENCES 

1. “HANDBOOK ON ENERGY CONSCIOUS BUILDINGS” mnre.gov.in/solar-

energy/startpage.pdf 

2. https://www.bijlibachao.com/lights/how-much-lighting-is-good-lighting-for-a-room.html 

3. www.nrel.gov/gis/pdfs/swera/india/nw_india_tilt_03.pdf 

4. https://www.energystar.gov/index.cfm?c=roomac.pr_properly_sized 

5. energy.gov/energysaver/geothermal-heat-pumps 

6. www.nrel.gov/electricity/.../solar_integration_methodology.html 

7. photovoltaic-software.com/PV-solar-energy-calculation.php 

 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 6, June 2019

ISSN NO: 0975-6876

http://cikitusi.com/423

https://www.bijlibachao.com/lights/how-much-lighting-is-good-lighting-for-a-room.html
http://www.nrel.gov/gis/pdfs/swera/india/nw_india_tilt_03.pdf
https://www.energystar.gov/index.cfm?c=roomac.pr_properly_sized

