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Abstract— The acute problem of carbon dioxide emissions 

reduction into the atmosphere becomes more important due 

to the fact of the global climate change. Housing stock 

consumes 30 to 40% of all energy resources, according to 

various estimates. As the result, it is possible to get carbon 

dioxide atmosphere emissions reduction due to energy 

consumption reduction. The problem of housing stock energy 

efficiency improvement becomes very important. Transition 

to low energy consumption buildings construction becomes a 

trend which in the nearest future will transform to the task of 

Applied Research in the field of design and construction. 

Such exploration object is to design buildings with zero 

energy consumption or close, which is planned construct on 

the site of the Polytechnic University. The novelty of the 

project consists in an integrated approach of the house design, 

which will be entirely autonomous and independent from the 

urban networks.    
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I. INTRODUCTION 

Currently, there is almost no doubt about the processes of 

global warming on Earth in the scientific community [1-5] 

Partly, this is confirmed, including changes in regulatory 

documentation. So in an updated version of the standard 

building climatology (SP 131.13330) compared with the 

previous edition of this standard (SNIP 23-01-99*) for a large 

number of settlements, including Moscow and St. Petersburg, 

the calculated parameters of the climate were revised 

upwards the design temperature of outer air and decrease the 

duration of the heating season.                                                               

When looking at the general practice for calculating 

the energy use of a building, the most commonly used unit is 

the primary energy. This unit allows taking into consideration 

the difference in the generation and distribution of 1 kW of 

electricity and 1kW of heat or natural gas and thus express 

better the actual building energy use. Since the energy prices 

not only change in time but also differ worldwide, using the 

energy costs, as unit could make it almost impossible to 

design a building, which would be a ZEB through its entire 

lifetime. Thus a building could be ZEB only at the time when 

it is design. The final energy is the easiest unit to implement 

and understand, but on the other hand quality of the different 

kinds of energy if fully neglected. CO2 emission could be a 

unit, however for a second separate definition of Zero 

Emission Building. The question regarding the energy 

demands should not be difficult to answer, because if a 

building is named zero energy building, then total energy use 

should be included. In order to evaluate total building 

environmental impact embodied energy should be taken into 

account in the balance. However, it can be difficult, since in 

early design phase many data, values needed for including 

embodied energy in the calculations are yet unknown. 

II. CONSTRUCTION: 

The proposal for ZEB @ BCA Academy is to retrofit one of 

the existing blocks to be zero energy building. During 

construction, the other blocks are in operation. The contractor 

has to work within restricted hours and to take extra care to 

minimize noise pollution. As a showcase project, BCA also 

demonstrated its commitment to sustainable construction by 

stipulating environmental friendly site management clauses 

in the contract. Time is critical in the planning of the 

programme. The Contractor has to schedule for the timely 

delivery of the overseas products and the customized 

products to ensure the building is completed within the 

contract period. 

However, the most critical task for the project team 

to accomplish is to achieve net zero energy consumption. 

During the construction, the contractor has to work very 

closely with the subcontractors, the suppliers and the 

consultants to fine-tune the designs of the proposed GBTs to 

derive the best solutions to meet the objective of balancing 

onsite energy consumption with onsite energy generation. 

 
Fig. 1: Indira paryavaran bhawan in India 

III. CONSTRUCTION COST 

The contract is awarded based on $10,468,213.08. The 

photovoltaic system accounts for 18.42% of the contract sum. 

The other GBTs accounts for 14.54% of the contract.  

When looking at the general practice for calculating 

the energy use of a building, the most commonly used unit is 

the primary energy. This unit allows taking into consideration 

the difference in the generation and distribution of 1 kW of 

electricity and 1kW of heat or natural gas and thus express 

better the actual building energy use. Since the energy prices 

not only change in time but also differ worldwide, using the 

energy costs, as unit could make it almost impossible to 

design a building, which would be a ZEB through its entire 

lifetime. Thus a building could be ZEB only at the time when 

it is design. The final energy is the easiest unit to implement 
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and understand, but on the other hand quality of the different 

kinds of energy if fully neglected. CO2 emission could be a 

unit, however for a second separate definition of Zero 

Emission Building. The question regarding the energy 

demands should not be difficult to answer, because if a 

building is named zero energy building, then total energy use 

should be included. In order to evaluate total building 

environmental impact embodied energy should be taken into 

account in the balance. However, it can be difficult, since in 

early design phase many data, values needed for including 

embodied energy in the calculations are yet unknown. 

A. Energy saving technologies to examine include: 

 Insulation 

 Air sealing 

 Heating and cooling 

 Lighting 

 Windows 

 Shading systems 

 Water heating 

 Appliances 

 Ventilation 

 Solar PV 

 Building integrated photovoltaic 

 On-site batteries. 

 
Fig. 2: Zero enery building construction. 

B. Advantages 

 Isolation for building owners from future energy price 

increases. 

 Increased comfort due to more-uniform interior 

temperatures 

 Reduced requirement for energy austerity. 

 Reduced total cost of ownership due to improved energy 

efficiency. 

 Reduced total net monthly cost of living. 

 Extra cost is minimized for new construction compared 

to an afterthought retrofit. 

 Higher resale value as potential owners demand more 

ZEBs than available supply. 

 The value of a ZEB building relative to similar 

conventional building should increase every time energy 

costs increase. 

 Future legislative restrictions and carbon emission 

taxes/penalties may force expensive retrofits to 

inefficient buildings analysis and discussion advantages. 

C. Disadvantages 

 Initial costs can be higher - effort required to understand, 

apply, and qualify for ZEB subsidies. 

 Very few designers or builders have the necessary skills 

or experience to build ZEBs. 

 Possible declines in future utility company renewable 

energy costs may lessen the value of capital invested in 

energy efficiency. 

 Challenge to recover higher initial costs on resale of 

building - appraisers are uninformed - their models do 

not consider energy. 

 Without an optimized thermal envelope the embodied 

energy, heating and cooling energy and resource usage is 

higher than Needed. 

 Solar energy capture using the house envelope only 

works in locations unobstructed from the South. The 

solar energy capture cannot be optimized in South (for 

northern hemisphere, or North for southern Hemisphere) 

facing shade or wooded surroundings. 

IV. CHALLENGES 

Net-zero energy is an ambitious goal for any building—one 

that can’t be achieved without scrupulous attention to every 

aspect of a building’s design, construction, and operation. 

Like the related goal of creating a carbon-neutral building, 

any net-zero building has to first achieve significant load 

reductions and system efficiencies, and then meet the 

remaining loads with onsite energy generation. 

1) Not every building can get there : Most buildings that 

generate their own energy do it with solar photovoltaic 

(PV). If we assume that a building has only its roof area 

available for mounting PV, then a single-story building 

is much more likely to achieve net-zero than a high-rise. 

2) Other impacts ignored—or worse: Even if cost is not an 

obstacle and the building has a low profile, getting to net-

zero means that the solar panels can’t be shaded by trees 

or adjacent structures. That means that sprawling 

suburban homes are much more likely to achieve the net-

zero goal than dense urban townhouses or apartments, 

and suburban office parks have a leg up on central 

business districts. 

3) More cost-effective energy generation. 

4) Load diversification and cascading uses of energy. 

V. CONCLUSION 

Solar Roadways has taken the first step to creating the 

world’s largest solar panel: The Company uses tempered 

glass and photovoltaic cells to create intelligent, energy-

harvesting pavement, complete with built-in heating elements 

for melting ice and LEDs for signage. The technology is still 

in its infancy, but with funding from the Federal Highway 

Administration and an Indigo campaign, the company 

finished a prototype parking lot in Idaho last year. Solar 

Roadway has released the first pictures of their new Solar 

Roadways prototype parking lot. Initial installation is 

complete, with some additions still to come (i.e., covers for 

mounting holes, mastic between panels, software for LED 

patterns).The parking lot is fully functional with solar cells, 

LED's, heating elements, and the textured glass surface. The 
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prototype results show the significance of solar power roads 

uniquely. However installation cost is very high this new. 

REFERENCES 

[1] Building and Construction Authority (BCA). (2009). 2nd 

Green Building Master plan. BCA,Singapore. 

[2] Knox, Randy. (2008). Greening an Existing Building 

The Adobe Story. The Sustainable Buildings 

Conference. U.S.: Adobe Systems Incorporated. 

[3] Schiavon, S., Melikov, A. K. and Sekhar, C. (2009). 

Energy analysis of the personalised ventilation system in 

hot and humid climates. Energy and Buildings, 1-9. 

[4] Solar Energy Technologies Program. (2005). PV 

Systems. United States: Depatment of Energy. Retrieved 

23 February 2010 from 

http://www1.eere.energy.gov/solar/printable_versions/p

v_systems.html. 

[5] Solar Tracking Skylights, Inc. (2010). STS Background. 

Chicago: Solar Tracking Skylights,Inc. Retrived 23 

February 2010 from http://www.solar-

track.com/background.html.  


