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 Who we are:

The Egyptian Company for Refrigeration by Natural Gas (Gascool) was found in
Egypt in 2004.

Gascool is a member of, and fully owned by The Egyptian Petroleum Sector.

Gascool authorized capital: EGP 300 Million.
Gascool paid capital: EGP 125 Million.

Gascool is recognized as one of the largest companies in Egypt in the field of power
generation, solar energy, refrigeration, central air-conditioning, district
cooling/heating, and the leading provider of absorption / centrifugal chillers in Egypt.

Gascool’s main mission is to provide the most economical and environmental friendly
solutions for energy, district/central cooling and heating by using different means of
energy, namely natural gas, electricity, steam, hot water, …etc.
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 Gascool Shareholders

Egyptian Natural Gas Holding Company (Egas) 26.67%
The Egyptian Natural Gas Company (Gasco) 26.19%
Petroleum Projects and Technical Consultants (Petrojet) 20.95%
Egypt Gas Co. (Egypt Gas) 20.95%
The Egyptian Co. for Distributing Natural Gas to Towns (Town gas) 5.24%
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TOWNGAS  5.24 %

EGAS  26.67%

TOWNGAS  5.24 %

GASCO 26.19 %

EGYPT GAS  20.95 %

PETROJET  20.95 %



 Gascool ISO certifications:-

- ISO 9001:2008

- ISO 14001:2004

- OHSAS 18001:2007
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Partnership with Ebara

 As Gascool is committed to use the smartest and

latest technology in its field of operation, a strategic

alliance was formulated with the leading Japanese

manufacture of refrigeration equipment and absorption

systems, both direct & indirect fired by which Gascool

signed a distribution agreements with EBARA in April

2005; appointing Gascool as the distributor for EBARA

products of Absorption chillers in Egypt, with a product

range from 40 to 3000 USRT.
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Gascool activities:

 Design, construct and operate power generation projects.

 Design, construct, and operate district cooling and/or heating projects.

 Build, own and operate (B.O.O) power generation and district cooling/heating projects.

 Supply of absorption chillers / heaters units.

 Distribute Ebara Absorption Chillers exclusively in Egypt.

 Establish a regional service centre in Egypt to support Ebara chillers, through providing:

maintenance, technical support and spare parts. Gascool service center is located in the

10th of Ramadan industrial city, and it includes a central store for spare parts to support

Ebara chillers in Egypt.

 Power generation using renewable energy sources, with a focus on solar energy.

 Electric power efficiency and saving.
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Projects by Gascool

( A )
Build Own and Operate projects (B.O.O)
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( A – 1 ) Smart Village - district cooling / heating project:-

 In May, 2004, Gascool was awarded the first district cooling / heating project in Egypt
at Smart Village, with contract duration of 50 years.

 The EGP 290,000,000 worth project is being built in phases. Phase (1) is currently
operational and consists of:

- The plant: consists of 12 modules of 1200 RT, gas direct fried absorption chiller
units. The units provide both chilled water and hot water to the piping system.

- The piping network: a 4 pipes system connecting the plant to the buildings with a
length exceeding 44 Km, and a diameters ranging from 6” to 42“

- Electrical source: the project is supplied with the required electrical energy through
11KV/38OV transformers sub-station.

- Control system: a building management system (BMS) is utilized for the plant, and
grid for performance monitoring.
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Smart Village

GasCool District Cooling/Heating Station
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( A – 2 ) The American University in Cairo – district cooling / heating & cogeneration plant

 In 2005, Gascool was awarded a 20 years contract, of EGP 80,000,000, build, own,
operate the utilities plant to supply  electricity, chilled / hot water for the district cooling
/ heating of the AUC new campus in New Cairo, as well as service hot water.

 Service hot water is supplied by Cogeneration, from the exhaust gas of gas generator
sets. for the installation & operation of 3 × 1600 KW gas generating sets together with
heat recovery boilers for the service hot water.

 The electric requirement of the AUC campus is served by gas fired generator sets and
the peak load is imported from the national grid.

 The plant consists 4 x 1200 RT + 1 x 700 RT
Ebara gas fired absorption chillers.

 Two hot water boilers of 600 KW capacity each,
and three generator sets rated at 2000 KVA each.

 The plant provides both chilled water and hot
water to the piping system.

 Start-up of the project in May 2007.
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Projects by Gascool

( B )
Engineering, Procurement, and Construction

projects (E.P.C)
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( B – 1 ) Western desert gas complex (Gasco) – Alexandria

 Project description:
Full replacement of the old system that consists of 75 chiller of 5 Ton Refrigeration
each, with a central station that provides all the buildings with chilled water with a
total cooling capacity of 400 Ton Refrigeration (nominal capacity), using direct fired
absorption chillers.

 Project execution phases:
This project is executed on three phases:
1- Phase 1   200 TR
2- Phase 2   100 TR
3- Phase 3   100 TR

 The HVAC cost:
4.3 million Egyptian pounds.

 GasCool scope of work:
Basic design, detailed engineering, construction supervision and start up for HVAC
system equipment.
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( B – 2) Katamia Sporting Club (Petrosport)

Project description:
 A central station of total capacity 600 RT to supply the administration building and

two social clubs with chilled / hot water for air conditioning system, by a district
cooling / heating system.

 The heating system for the swimming pools,
also includes Ebara direct fired  absorption chillers.

 The HVAC cost:
5.5 million Egyptian pounds.

 GasCool scope of work:
Design, detailed engineering, procurement services,
construction supervision and start up for District
Cooling / Heating system, as well as supply of EBARA Absorption Chillers.

 The contract was signed on the 1st of February 2006.
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( B – 3 ) Air Conditioning system for the Petroleum Hospital – Alexandria

 Project description:
The central chilled water air conditioning system for the operation theaters.
The system is automatically controlled by a building management system.

 Total cooling capacity:
260 RT using Ebara direct fired natural gas absorption chillers.

 Total HVAC cost:
EGP 5,000,000.

 GasCool scope of work:
Supply, installation, commissioning and start up of HVAC system.
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( B – 4 ) MIDTAP office building – central air conditioning system

 Project description:
Supply, installation, commissioning and start-up of HVAC system for the
administration office building of Midtap company in New Cairo.

 Total cooling capacity: 420 RT, using Ebara direct fired natural gas absorption
chillers.

 Total HVAC cost:
EGP 6,822,560.

 GasCool scope of work:
Design, detailed engineering, procurement, construction and start up for HVAC
system.
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( B – 5 ) The Egyptian Maintenance Co. (EMC) - Central Air Conditioning

 Project description:
Supply, installation, commissioning and start-up of HVAC system for the
administration office building of EMC Company.

 Cooling capacity: 630 RT, using Ebara direct
fired adsorption chillers.

 Total HVAC cost:
EGP 8,500,000.

 GasCool scope of work:
Design, detailed engineering, procurement,
construction and start up for HVAC system.
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Gascool customers - Technology Companies:-

 National Telecommunications Regulatory Authority (NTRA)
 Mobinil
 Vodafone
 Etisalat Misr
 Egypt Telecom
 Alcatel-Lucent
 Motorolla-Systel
 Hewlett Packard
 Ericsson
 Oracle
 Microsoft
 Egypt Post
 Think Tank
 Egyptian Company for Electronic Systems Development
 Networks & System Integration Corporation
 Online Modern Solutions

l
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Gascool customers - Technology Companies:-

 Raya Holding
 Raya Contact Center
 National Telecom Company (NTC)
 Telecom & Technology Company (Teletech)
 Engineering Consultants Group & TEA Computers
 Global Beam
 Global Development Network
 Ideavelopars
 Information Technology Industry Development Agency
 Inotek
 International Co. for Advanced Technology TecPlus
 IT Synergy
 Kwik Kopy
 Salis IT
 Software Engineering Competence Center
 Smart Communications
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Gascool customers - Technology Companies:-

 Orascom Technologies
 TE Data
 Xceed
 Giza Systems
 East Nets-Egypt
 Tarek Nour Communications (TNC)
 Advanced Applications Technologies
 Advanced Computer Technology
 Advanced Project System Company
 Air studio (Digital media solutions)
 Al Khawarizmy
 Cairo Software Services
 Chamber of ICT
 Commtech
 Consent Ware
 Egypt Call for Communication
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Gascool customers – Financial Services:-

 Cairo & Alexandria Stock Exchange
 EFG – Hermes Holding SAE
 Beltone Financial Holding
 Nile Investment (Naeem Group)
 AICO (Naeem Group)
 Amwal
 Arab Bank
 Alexandria San Paolo Bank
 HSBC EGYPT
 National Bank of Egypt
 Piraeus Bank
 Capital Market Authority
 CI Capital Holding
 Future Electronic Financial Services
 The Egyptian Insurance Supervisory Authority
 The Mortgage Finance Authority
 Egyptian Competition Authority
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Gascool customers - Miscellaneous:-

 Ministry of Industry
 Biblioteca Alexandrina
 Federation of Egyptian Chambers of Commerce
 The American University in Cairo
 Social Fund for Development
 Smart Village Convention Center
 Smart Village Services Complex
 Synergy Consulting
 Citadel Capital
 PetroSport
 Al Nasr Securities
 Al Nour Securities
 Aramicon
 Cultnat
 Delta Egypt Securities
 Vertika
 E-Learning
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GasCool Customers - Miscellaneous:-

 DQS-Egypt
 Emeco
 Faical El Chaab
 First Capital LLC
 Future Group
 HC Securities
 Henry Design
 Icann
 International Co. for Construction & Development
 Iwan Projects
 Link Investment & Real Estate Development
 Medhat Khalil
 Microlabs
 MS Innovation
 Optima Securities Brokerage
 Prime Group
 TMP Agents (Abou Ghazaleh Group)
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POWER GENERATION
SOLAR ENERGY



RENEWABLE ENERGY SOURCES

• Solar energy is the energy
that is coming from the sun.

• It can be collected through
photovoltaic and heat
engines.

• Other sources of renewable
energy:
- Wind
- Hydroelectric
- Wave
- Biomass
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Solar Power



What is Solar Energy
 If measured outside of our atmosphere the energy that reaches Earth has

about 1,300 watts / square meter. This energy is in radiant form and

about a third of it is reflected back into space.  A certain amount is

absorbed by the atmosphere which is the primary cause of weather.

 Ultimately the energy that reaches the surface of the Earth averages out

to about 1,000 watts / square meter on a cloudless day. Of course

some arid and desert areas receive more.

 The amount of energy from the sun that reaches the Earth is vast.

All the energy that can be produced by the non-renewable reserves of

the world like petroleum, coal, and natural gas is equaled by just twenty

days of sunshine.
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Energy Scenario Egypt
Solar energy Resource Assessment throughout Egypt

Egypt is situated in the Sun Belt Area.

3030Luxor has 8.5 – 8.8 KWh/m2/day solar irradiation.
Cairo has 7.0 – 7.3 KWh/m2/day solar irradiation. Source: NREA, 1991



Photovoltaic

• Photovoltaic is the direct
conversion of light into electricity
at the atomic level.

• A photovoltaic cell(PV) is a device
that converts sun light into direct
current through photoelectric
effect.

• Individual PV cells are electricity-
producing devices that are made
of semiconductor materials.
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Photovoltaic
• PV cells come in different shapes and sizes. It can be the

size of several inches.

• Depending on the level of need, the PV cells can be put

together to form a field or a single module for residential

usage.

• The photoelectric effect causes some materials to absorb

light photons and convert them into electrons.
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• In general, photovoltaic modules and arrays produce DC electricity.



PV System Components



PV Array Components
 PV Cells

 Modules
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PV Batteries
 Batteries are used in storing energy from a PV system for the

periods when the sun is not shining. (This is for stand-alone

or non -grid connected systems).

 The information from calculating the daily load will be needed

for determining the battery sizing.
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PV Charge controllers

 Regulate the voltage entering batteries to avoid

overcharging the batteries.

 Available in different capacities and must be selected

to match the system.

 Prevents losses of power back through the panels at

night.
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PV Inverters
 Appliances use alternating current (AC) power, while PV systems

produce direct current (DC) power.

 Inverters are required to convert the power from the PV’s from DC

to AC.

 Recently produced inverters are reliable and efficient.

 Conventional appliances and equipment and utility-supplied power

use alternating current (AC) power and PV systems produce direct

current (DC) power.
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Types of solar panels

 Photovoltaic

 Although mono-crystalline panels had the

initial advantage of being seen as the

superior technology in the Australian

market, as time goes on and both

technologies improve, it becomes

increasingly apparent that the quality and

reliability of the manufacturer is far more

important than which of the two

technologies is chosen.
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Monocrystalline cells
 The typical monocrystalline solar cell is a dark

black color, and the corners of cells are usually

missing as a result of the production process

and the physical nature of monocrystalline

silicon.

 Polycrystalline, on the other hand, is

identifiable by its signature light or dark blue

color, but not uniformly so: some patches are

lighter than others.

 The differences in appearance come about as

a result of the manufacturing process.
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Polycrystalline cells
• Polycrystalline solar panels are the most common because they are

often the least expensive. They are the middle choice in the

marketplace, almost as good as single

cell monocrystalline silicon panels

but generally with a better efficiency

than thin film solar panels.

• Polycrystalline cells can be recognized

by a visible grain, a “metal flake effect”.

The solar cells are generally square in shape.
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Thin- film Photovoltaic

Once touted as the next generation of PV because of

a)Lighter weight

b)Less of the expensive silicon material needed,

c)Other forms of photovoltaic material (amorphous silicon) can be used.

The result is a lighter, thinner product with a greater variety of applications.
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Concentrated Photovoltaic (CPV)
 The CPV advantage over these other systems involves a smaller footprint

because the solar panels are made of multi-junction solar cells with

concentrating lenses, rather than flat silicon cells. The result is increased

efficiency anywhere from 2-3 times greater than traditional PV panels.
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PV Installation Worldwide(2009-2016)



Most common countries using
Photovoltaic around the World

M
W

Data: US Department of Energy, NREL 2011 Renewable Energy Data
Book



Solar Energy Uses

 There are also many different solar energy utilizations

like:

 Solar Signs

 Solar Lights

 Solar Battery Chargers

 Solar Screens (also known as curtains)

 Solar Water Heater
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Advantages of Solar Energy
 Clean

 Free

 Long life ‘20-25 years”

 Provide electricity to remote places

 Renewable.

 Sustainable.

 Environmentally friendly.

 Reduces electricity costs.

 Many applications.

 Silent.

 Low maintenance.

 Technology is improving.
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Disadvantages of Solar Energy

 Expensive capital cost “capex”

 Part time “for on-grid systems”

 Energy storage is expensive.

 Requires large area for placing PV.
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Solar energy farm
Tokyo-Japan

Replacement of energy
generated by nuclear power

PVs applications world-wide
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PVs applications world-wide

PV covers for irrigation water canals – China - 22MW



PVs applications world-wide

PV energy generating

units on top of hyper

markets & warehouses

Australia

PV energy generating

units on top of hyper

markets & warehouses

Australia



PVs applications world-wide
• Sanyo has built an ark for the solar

century – an impressive 630 kW solar-

collecting building that boasts over

5,000 solar panels and kicks off over

500,000 kWh of energy per year.

• Even more outstanding is the fact that

most of the mono crystalline modules

used on the Solar Ark were factory

rejects headed to the scrap pile. Located

next to Sanyo’s semiconductor factory in

Gifu, Japan, the Solar Ark stands as one

of the best examples of building

integrated PV design to date.
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PVs applications world-wide
MADRID

• Solar panels are now compulsory

on all new and renovated

buildings in Spain as part of the

country’s efforts to bring its

building rules up to date and curb

growing demand for energy.

• Until now Spain’s building

standards have dated from the

1970s and have done a lot in

seeking to improve energy

efficiency.
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station on top it’s grand store
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BMW Munich
Power generated:

2.7 MW/annum

PV used:  Thin film
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PVs applications world-wide

The Solar Sky Scraper
owned by the CIS insurance

group, is the largest UK

skyscraper outside of London

Power generated: 7.7 MW

per annum.
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Projects – Lehrter Bahnhof (Main Railway Station), Berlin

The 189 kW installation consists of 780 custom-made modules



The largest solar energy
projects in the World

The largest solar energy
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Topaz Solar Farm, USA (550 MWp)



Mojave Desert California, USA (354 MWp)



Charanka Solar Farm, India (224 MWp)



New York Solar farm, USA



Seville, Spain (150 MWp)



Granada, Spain (150 MWp)



Torre de Miguel Sesmero, Spain (100 MWp)



Moura, Portugal (46 MWp)

707070



Brandis, Germany (40 MWp)

717171



How to save on electric bills and reach  “Power Efficiency”?

Buildings are finally able to save on their electric bill by the following ways:

1- Replacing the regular lights by LED lights.

2- Replacing electric air conditioning systems by natural gas
direct fire absorption chillers.

3- Replacing electric water heaters by solar water heaters.
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A LED lamp is a light emitting diode product that is assembled into a lamp (or light bulb) for use
in lighting fixtures.
LED lamps have a lifespan and electric efficiency that is several times better than incandescent
lamps, and significantly better than most fluorescent lamps, with some chips able to emit more
than 100 lumens per watt.

The LED lamp market is projected to grow more than 12-fold over the next decade,
from $2 billion in the beginning of 2014 to $25 billion in 2023, which is a compound annual
growth rate (CAGR) of 25%.

Like incandescent lamps and unlike most fluorescent lamps (e.g. tubes and compact fluorescent
lamp (CFL)), LED lights come to full brightness without need for a warm-up time; the life of
fluorescent lighting is also reduced by frequent switching on and off.
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LED Lighting Technology
At the forefront of the most efficient incandescent alternatives are LED and Fluorescent
technologies. Both have advantages and technical challenges and provide significantly
improved
efficacy (lumens/watt) over incandescent lighting. Additionally both technologies provide
opportunities to add intelligence beyond simple incandescent light bulb replacement.

Advantages
•Best overall efficiency

•~75% less energy than incandescent
•~25% input energy = light
•more than 100 lumens/watt (efficacy)

•Long life: >50,000 hours
•No “warm-up”
•No radiated heat
•Good in indoor and outdoor applications

Disadvantages
•Near term expense
•Requires electronic drive
•Requires thermal solution to remove conducted heat
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Initial cost of LED is usually higher. Degradation of LED dye and packaging materials reduces light output
to some extent over time.

Some LED lamps are made to be a directly compatible drop-in replacement for incandescent or
fluorescent lamps. A LED lamp packaging may show the lumen output, power consumption in watts, color
temperature in kelvins or description (e.g. "warm white") and sometimes the equivalent wattage of an
incandescent lamp of similar luminous output.

LEDs do not emit light in all directions, and their directional characteristics affect the design of lamps.
The light output of single LEDs is less than that of incandescent and compact fluorescent lamps; in most
applications multiple LEDs are used to form a lamp, although high-power versions (see below) are
becoming available.

LED chips need controlled direct current (DC) electrical power; an appropriate power supply is needed.
LEDs are adversely affected by high temperature, so LED lamps typically include heat dissipation
elements such as heat sinks and cooling fins.
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Unlike an incandescent or
fluorescent light source,
a LED does not radiate heat.
Rather, the heat is conducted
via the backside of the LED
semiconductor material.

This creates a technical obstacle as excessive heat can deteriorate LED performance,
function, and overall lifetime. In order to properly remove the heat in a high power LED
application, it may be necessary to utilize a thermal heat sink, active fan, or actively reduce
lumen output based on temperature.
A Microchip based solution can provide these capabilities and more….

Controlling a LED

LED light output is a direct function of the current flow – too little current and the light will
dim, too much current and lifetimes will be shortened. A typical LED driver is DC power
supply providing converted AC or DC power directly controlling the LED via constant
current, Pulse Width Modulation (PWM), or other variations. The LED driver must also
provide high efficiencies and power factor correction (PFC) while protecting from AC line
voltage fluctuations.
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Using LED technology in automotive

 Light emitting diodes (LED) are becoming more and more significant in interior and
exterior automotive lighting.

 The long service life, energy and space savings, shock and vibration resistance and
new styling potential are the main advantages of using LEDs in automotive
applications.

 Today, most central high mounted stop lamps use LEDs. In rear combination lamps
the number of LEDs in amber and red is increasing rapidly.

 This year, a first rear combination lamp using LEDs for all functionalities including the
back-up lamp function was realized. In addition, first signal functions in headlamps
using white High Power LEDs were launched onto the market.

 The long service life characteristic makes LEDs an ideal solution for different
automotive applications.
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Comparison Chart
LED Lights vs. Incandescent Light Bulbs vs. CFLs

Energy Efficiency
& Energy Costs Light Emitting Diodes

(LEDs)
Incandescent
Light Bulbs

Compact Fluorescents
(CFLs)

Life Span (average) 50,000 hours 1,200 hours 8,000 hours

Watts of electricity used
(equivalent to 60 watt bulb).

LEDs use less power (watts) per unit of light
generated (lumens). LEDs help reduce

greenhouse gas emissions from power plants
and lower electric bills

6 - 8 watts 60 watts 13-15 watts

Kilo-watts of Electricity used
(30 Incandescent Bulbs per year equivalent) 329 KWh/yr. 3285 KWh/yr. 767 KWh/yr.

Annual Operating Cost
(30 Incandescent Bulbs per year equivalent) $32.85/year $328.59/year $76.65/year



Environmental
Impact Light Emitting Diodes

(LEDs) Incandescent
Light Bulbs

Compact Fluorescents
(CFLs)

Contains the TOXIC Mercury No No
Yes - Mercury is very toxic

to your health and the
environment

Comparison Chart
LED Lights vs. Incandescent Light Bulbs vs. CFLs

Contains the TOXIC Mercury No No
Yes - Mercury is very toxic

to your health and the
environment

RoHS Compliant Yes Yes
No - contains 1mg-5mg of
Mercury and is a major risk

to the environment

Carbon Dioxide Emissions
(30 bulbs per year)

Lower energy consumption decreases: CO2
emissions, sulfur oxide, and high-level nuclear

waste.

451 pounds/year 4500 pounds/year 1051 pounds/year



Important Facts
Light Emitting Diodes (LEDs) Incandescent

Light Bulbs Compact Fluorescents (CFLs)

Sensitivity to low temperatures None Some
Yes - may not work under negative
10 degrees Fahrenheit or over 120

degrees Fahrenheit

Comparison Chart
LED Lights vs. Incandescent Light Bulbs vs. CFLs

Sensitive to humidity No Some Yes

On/off Cycling
Switching a CFL on/off quickly, in a closet for instance,

may decrease the lifespan of the bulb.
No Effect Some Yes - can reduce lifespan

drastically

Turns on instantly Yes Yes No - takes time to warm up

Durability Very Durable - LEDs can handle
jarring and bumping

Not Very Durable - glass or
filament can break easily

Not Very Durable - glass can break
easily

Heat Emitted 3.4 btu's/hour 85 btu's/hour 30 btu's/hour

Failure Modes Not typical Some Yes - may catch on fire, smoke, or
omit an odor



Light Output Light Emitting Diodes
(LEDs)

Incandescent
Light Bulbs

Compact Fluorescents
(CFLs)

Lumens Watts Watts Watts

450 4-5 40 9-13

Comparison Chart
LED Lights vs. Incandescent Light Bulbs vs. CFLs

450 4-5 40 9-13

800 6-8 60 13-15

1,100 9-13 75 18-25

1,600 16-20 100 23-30

2,600 25-28 150 30-55



Light bulb projected lifespan 50,000 hours 10,000 hours 1,200 hours

Watts per bulb (equiv. 60
watts) 10 14 60

Cost per bulb $35.95 $3.95 $1.25

Comparison Chart
LED Lights vs. Incandescent Light Bulbs vs. CFLs

KWh of electricity used over
50,000 hours 500 700 3000

Cost of electricity (@ 0.10per
KWh) $50 $70 $300

Bulbs needed for 50k hours of
use 1 5 42

Equivalent 50k hours bulb
expense $35.95 $19.75 $52.50

Total cost for 50k hours $85.75 $89.75 $352.50



Light Output LEDs CFLs Incandescent

Lumens Watts Watts Watts

450 4 - 5 8 - 12 40

Equivalent wattages and light output of
Incandescent, CFL and LED bulbs

450 4 - 5 8 - 12 40

750 - 900 6 - 8 13 - 18 60

1100 - 1300 9 - 13 18 - 22 75 - 100

1600 - 1800 16 - 20 23 - 30 100

2600 - 2800 25 - 28 30 - 55 150



Feature LEDs CFLs Incandescent

Frequent On/Off Cycling no effect shortens lifespan some effect

Turns on instantly yes slight delay yes

Durability durable fragile fragile

Heat Emitted low (3 btu's/hr) medium (30 btu's/hr) high (85 btu's/hr)

Sensitivity to temperature no yes some

Sensitivity to humidity no yes some

Hazardous Materials none 5 mg mercury/bulb none

Replacement frequency
(over 50k hours) 1 5 40+



Why LED?

•Are able to sustain high light output under demanding operating conditions.

•Do not burn out instantaneously like normal light bulbs, but rather degrade over a period of many years or

even decades of continuous operation, thus enabling nearly maintenance-free operation.

•Are extremely efficient at converting electric power into visible light (currently up to 5x more efficient than

standard light bulbs) as well as producing no infrared light that provides the warming effect experienced with

normal filament-type bulbs

This high efficiency not only means lower energy consumption for the lighting itself, but less secondary heat

generation leading to substantial savings in air conditioning costs as well.

After faithfully burning brightly for 5 to 10 years and only losing 20% to 30% of their initial brightness, when it

does come time to take a LED fixture out of service, one can safely and easily dispose of it through normal

means. The tiny semiconductor chip is safely encapsulated and does not contain harmful materials such as

lead or mercury that can be damaging to human health and the environment.

Choosing LED is the only bright choice.
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SOLAR WATER HEATING:-

Solar Water Heaters are a simple and cost effective
way of harnessing the sun's free energy.

Solar hot water systems supply an average 80-90%
of a building’s annual water heating needs.

With nearly 1/3 of the average electric or more than
1/2 of gas bill devoted to heating water, a solar hot
water system is the best choice and smart investment
you can make for your building and for the
environment.

Energy savings should pay for the system in three to
five years
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Thank you.


