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ABSTRACT

Toward go green, themain aim of this paper is
presentation ofa proposal for the integration and
implementation of photovoltaic(PV) technologies in
buildings consideringeghetic effectsparticularized for
the Iran through a case stud®ur main objective is the
selection of the most appropriate technical solutiph
and thermal)for the integration of renewable energy in
buildings and electricity gridinterconnection in ear
future.

The proposed energy systememployed for energy
supply in a residential building for different end uses such
as hot water anctlectricity, a major part of electricity
required for lighting, domestic appliancésevator and
electric garage daor) that is generated through BV
system. Both the solar thermal afmV systems are
installed on the building roof

INTRODUCTION

One of the most important ways to offer electrical
energy to residential and commercial building is to
install photovoltaic sstems. Using solar energy, it
would be possible for utilities to buy a certain amount of
electricity from these independent entities. Such small
scale Distributed Generation (DG) also helps create
local jobs installing system, instead of just in one
centrdized area, as is done with largeale power
plants

Buildings are generally one of the main energy
consumers in the urban context. Globally, buildings are
responsible for approximately 40% of the total world
annual energy consumption. Most of this eneigyyor

the provision of lighting, heating, cooling, and air
conditioning [1]

In Iran, total energyconsumptionin residentialsector
was 1858 million BOE in 1998 and increased to
33339 million BOE in 2008. The building sector has
the highest rate of nergy consumption before the
transport sectom Iran. According to recent data from
Iran energy balances of the institute for international
energy study residential buildings account for about
28.1% of final energyconsumption[2]. Such a huge
consumptio shows thesignificart necessity for an
appropriate design or use mfnhewable and low energy
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technologies. Among variougnewable and low energy
technologies, solasolutionslike photovoltaic PV) and
thermal collectors are gaining a rapid growth i th
world.

This necessity is drivesiue tonot only energy crisis over
the world but alsao making the traditional buildings
green is one of the best solutions to overcome concerns
about the urbanization and environmental serious
problems, climatic changeBurthermore, for residential
and small buildings applications, solar energy holds a high
potential. Solar energy is an extremely abundant resource
also it is reliable and nenlepletable

Photovoltaicsystems convert solar energy into electrical
energy.A beneficial characteristic gbphotovoltaic for
residential applications is its modularity. This means that
they can be constructed in any size to fit specific energy
needs. Such modularity allows for variesiged PV
systems to be installed on the ropi&ofhouses

Mashhad is the second largest city in north east of Iran
(36A27NjN, 59A37NE and 985
about 3 million populations and with a relatively high
amount of mean solar irradiation (~200W/m2)

As it can be seen ifigure 1, Mashhad isvell-suited for

the application of solar energy technology. So in an effort
to go green and because of Mashhad city importance as a
first holy city in Iran and according to rapid growing
energy demand and also decreasing pollutions, MEEDC
was commissionedf a green building feasibility study
considering aesthetic effects in city.
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Figure 1.Averageinsdation(last 20 years of Mashhad)

For this purpose a residential unit with 4 dléach flat
120nf) was selected. This paper presents our commission

toward go green iMashhad.
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METHODOLOGY

To meet tle energy demand for domestic appliaaoel
hot water, a solar thermal system and photovoltai
system was designed. At first step, the building enerc
demand for lighting, elevatoglectric garage doowas
estimated .In second step a suitaBlésystem andolar
water heater regardiraur needswvas found

In third step we usedPVsyst software powerful
software for photovoltaic systerdesign,in order to
simulate performancef thesystento investigate energy
production of thesystem in each month based on
parametersinclude zone andPV system. Finally we
selected case study and analyzed condition anghlteg
implement.

BUILDING DESCRIPTION

The building is a new residential unit, located in Mashhad.
It consists of four flag one elevatoand arelectricgarage
door. Total surface area for each flat is 12@iaremeters
and a flat roof with an available area of 1§0a@remeters,
wherePV panels and solar water heater can be installed.

ESTIMATED ENERGY DEM AND

We obtained past electric bills same as casecstudy
and audit building to determine what can be done to
reduce electricity usage. Consequently, we found that if
we can use solar energy to provide energy for lighting,
elevator and electric garage dogr we can reduce
electricity usageAs a result,total amount of energy
demand for building for this purpose was estimated
about 13kVh during a daghows in tablel

To be certain, we studied same building's bill again
compare it's consumption with our estimated energy
demand. As can be seen ftable 2 building energy
consumption in one month is less than our estimated

energy demand so our estimated energy demand was
exactly true and meets our needs. The second way to

reduce energy usage in building is supplying hot water
by solar heater water so we agdkted energy
consumption before and after the installing solar water
heater and our result showed more than 53% energy
saving.Finally, four solar wateheaters werselected to
beinstalledfor each flat on roof

Tablel.Thebuilding energydemand

Use Energy
POWer | (hour) | kwh
Lighting includes
(lamps27x23w, 8x9w,24x3w) 900w 2h 16
Elevator 5500w 2h 11
Electrical door(2 jack) 400w 0.5h 0.2
Total 13
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Table2.Building energyconsumption irmonthgKw)

Jan Feb Mar Apr May Jun
252.02 | 245.90 | 281.23 | 348.48 | 304.23 | 250.50
Jul Aug Sep Oct Nov Dec
255.37 | 261.29 | 259.13 | 262.76 | 251.38 | 246.50

ANALYSIS AND DESIGN

Our needed components

Solar photovoltaic system mainly includes three parts:
solar components; power electronic equipment such as
chargedischargecontroller, inverter battery or other
energy storage and auxiliary power generation
equipment

PV panels

According our requirements and considering our needs
the PV system consists of multicrystalline modules of
230 Wp with a nominal efficiency of 14.3%. LG230P1C
brand B]. Based on the space availability for the correct
orientation of PV modules, itwas estimded that 20
modules forlighting ,elevator electricaldoor andone
module for emergency light in each flat with a total
power of 4.83 kWpghatcan be installed on the building
roof. Collectorswill be installed on the flat roof 150 sq.
meters with a capre area of 8 sq. meters and with an
angle around 30° .THeV arrays arearranged as show

in figure 2 and thenonthly electricity production of the
PV system,estimated by thé&Vsyst software shows in
figure3.

Figure 2.PV array arrangement
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Figure3. Monthly electricity production of th®V system
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