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Total experience in years

Energy Management
related experience details

35 years

Preparation of schemes for electrification building, estimating
and costing, provision 33kv/11kv sub stations, laying of cables
transformers, DG sets automatic power factor controllers,
energy efficient lighting, intelligent lighting control system,
heating cooling and ventilation and air conditioning ,energy
saving equipment’s in commercial and industrial buildings and
in various industrial processes

Experience In DESU/DVB/BSES Rajdhani power Itd:-

Technical design of improved and energy saving and line
reduction losses schemes, electrification of building and
colonies, improvement of distribution net work, provision of
power factor improvement equipment, project planning,
execution, monitoring, testing commissioning of equipments.

Operation Maintenance of HT/LT lines, Transformers,
33kv/11kv sub stations, calibration testing of protective devices
fault. Findings and removal and provision of tariffs and
implementations computerized billing of electricity recovery of
revenue.




Area of Specialization

Distribution and transmission and generation of power,
supervision and control, Electrification of Building and
Colonies heating Ventilation and Air Conditioning.

Major Achievements

F) AS above

Electrification, HVAC and power management of
building:-

1. Shopping cum office complex Plot NO. 358-574 Al-
Quaz Third DUBAI. Area 445644 sq. feet

2. Residential cum commercial complex plot no.R-02
Internal city DUBAI Area 28212 sq. feet

3. Residential cum commercial complex plot no.CBD-15
Al Warsen . Internal city DUBAI Area 211298 sq. feet

4. Engineering College proposed by Smt Uma Devi
Charitable Trust BHIWANI. India

5. No of residential projects are being constructed in
Faridabad Gurgaon and in Gurgaon.




Technical paper issue E-30 submitted by
SH D.P.SURYA Energy Manager (Em-3160)

In co-ordination with SH.SANJAY SURYA the Principal Architect and MAHIMA
SURYA Senior Architect Of

M/s. SURYA CONSORTIUM, ARCHTECTS DEVELOPERS AND ELECTRICAL
ENGINEERS.

ENERGY EFFICIENT AND ECOLOGICALLY FRIENDLY BUILDING

The development of concept of sustainability is dependent on the self interested forces of
politics and commerce, architects can still proved a crucial impetus for change through the
enlightened application of new and existing technology, besides promoting use of renewable
sources of energy and conventional natural principles of heating, cooling by tactful aesthetic
and economical design of building. The intellectual reeducation of the clients and building
users further create interest in energy conservation by developing the economical methods of
energy utilization with help of positive approach and technical knowledge in the field of
commercial and industrial and domestic sector.

The energy is generated by inexorably diminishing non renewable fossil fuels that may not be
available to the succeeding generations. The emission produced by conversions of these fuels
into energy has proven deleterious effects on environment. Furthermore unscrupulous
intensive cultivation together with a destructive exploitation of raw material and a global
reduction in the area of land given over to industrial and commercial use are leading to
systematic approach to diminishing fields for plantation and natural habitat

The oil crises have further created an alarming situation and the think fit about creation of new
revolution in the building design and adopt the natural resource of energies. Over hundreds of
year still continue to build air conditioning glass slups because we have quick fix technology to



do so and still depends on right to pursue disparate work, Shopping and leisure activities by car
because public transport is unreliable and it may be expression of individuality Paradoxically
most inhabitant of world dimly aware that such life styles not tenable in the long run and that
this short term expediency must be replaced more tenable and sustainable pattern of living but
at present very few people prepared to depart from their untenable habits. To a large extent
this perhaps due to lack of fully developed credible alternative. These includes more standard
eco-labeling schemes (of buildings material and products)green audit for entire design and
building processes and increasingly sophisticated monitoring of the energy utilization and
performance of building structure. New ranges of products and system have been developed
for the outer skin of the building, such as translucent thermal insulations, improved shading
and day light deflective system new type of fagade constructions.

We must work to maintain an expertise of working with material of past but
rigorously challenging need of future we must search a technology but must be social before it
is technical. Despite lack of training our ancestors instinctively how engage an symbiotic
dialogue with natural forces of the environment A building raised on the stills with slopping
roof is appropriate for hot region with high rain fall these roof sheds the rain and capture a
layer air cooling the living spaces while height provided by the stills prevent flooding.

Similarly the building with thick walls and small no of windows and flat roof is appropriate for a
hot and dry climate it is clear that intuitive vernacular traditions still have much to teach those
who will listen.

The building with huge articulated facade and the huge ventilation chimneys is appropriate to
regulate the internal temperature of the building by combination of natural draft and forced draft
by the assistance of automatically controlled energy efficient exhaust fans. As the temperature of
the concrete is expected to remain around 20 degree centigrade ,this mechanism can be used to
cool the huge mass by forced/natural ventilation during the night, and then be allowed to absorb
heat or "float" during the warmer day, alternatively to cool air during the day and heat in during
the cool night. The slab soffit can vaulted to increase the surface area below, thereby increasing
the slab’s ability to absorb the local heat gain. The exhaust air can be circulated through the
corrugated hollow concrete slab and finally released to atmosphere through chimneys. Similarly
the building can be heated by circulating water through suitable heat exchangers duly heated by
the solar panels and as well as by locally LPG furnace through building management system
depending on the temperature variations and requirements. This can further reduce the electricity
demand in winters. The artificial light may be CFL lamps or florescent lamps projected upward
to (slab); this ensures the heat gain is absorbed by vaulted slab and less glaring. The peak
electrical power demand is TEN times lower than the conventional air conditioning system.

Thermal mass is a property that enables building materials to absorb, store, and later release
significant amounts of heat. Buildings constructed of concrete and masonry has a unique energy-
saving advantage because of their inherent thermal mass. These materials absorb energy slowly
and hold it for much longer periods of time than do less massive materials. This delays and



reduces heat transfer through a thermal mass building component, leading to two important
results.

1. There are fewer spikes in the heating and cooling requirements, since mass slows the
response time and moderates indoor temperature fluctuations.

2. A massive building uses less energy than a similar low mass building due to the reduced
heat transfer through the massive elements. Thermal mass can shift energy demand to
off-peak time periods when utility rates are lower. Since power plants are designed to

provide power at peak loads, shifting the peak load can reduce the number of power
plants required.

FIGURE SHOWS THE DANPING LAG EFFECT OF THERMAL MASS

Timelag, damping

Temperature of out side

Temperature of in side -------------

In some climates, thermal mass buildings have better thermal performance than low
mass buildings, regardless of the level of insulation in the low mass building. The most
energy is saved when significant reversals in heat flow occur within a wall during the



day. High mass has the greatest benefit in climates with large daily temperature
fluctuations.

Let me introducing the below mentioned design of the building with close coordination
of Sh Sanjay Surya Principal Architect and Mahima Surya Senior Architect of M/S SURYA
CONSORTIUM which is based on above mentioned concept.

ECO-FRIENDLY CONCEPTUAL DESIGN
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Precool the building at night and save 50% power by using 50% installed A.C unit
capacity during the day.

1 | Cost of construction 1.54 Crore

2 | Additional cost of structure 29 lakh

3 | Proposed Ac system without precooking 32 Tons

4 | Proposed calculated Ac system with pre-cooling | 16 tons

5 | Saving energy 50%

6 | Cost of conventional central A.C system@ Rs Rs34 lakhs
400/ Sq. feet

7 | Saving of cost of Ac system 34-17=17 lakhs

8 | Cost of Proposed A.C installed capacity Rs17 lakhs

9 | Net additional cost in building design 29-17=12 lakhs

10 | Saving of 16 Tons equivalent power during 5 Rs.383700
months summer season during year (Less fan
load used for pre-cooling)

11 | Simple Pay Back Period 3.12 year

Benefits of natural cooling and Eco friendly Building

1. Establish an Eco-friendly environment around the building and achieve ambient internal

temperature reduction by precooking during night.

2. Increase the occupant comfort by minimum use of power and renewable energy.

Promote hygienic and healthy environment inside the building through natural




4. Plantation of trees. Neem trees provide hygienically clean air and papal trees provides
cool air because it absorbs moisture from ground and emits through it leaves.

5. Get oxygen rich air provided by the plants. They release oxygen during day by photo
synthesis.

6. Reduction in acute respiratory infectious diseases and allergies and asthma symptoms
which likely to occur in conventional centrally Ac provisions which are prone to sick
building syndromes.

7. Avoiding fatal accidents during fire by acute suffocation and quick spreading of fire in
inducts which is a common phenomena and draw back in conventional Ac system. Here
the provision of stack is helpful in releasing gases to atmosphere rather to circulate
inside during any miss happening.

8. Consumes ten times lesser power than conventional AC plants and provides cooling
comfort.

9. Reduction in energy bills by way of using solar power for heating and generation of
electricity and reduction in CO2 emissions.

10. Simple in design and economical construction with long time benefit.

11. The design of building is unique can be used in no of ways and in changing hot and dry
winter climates using natural and conventional facilities too as desired.

Eco- friendly Design and concept.

The building has been designed to explain the concept to use the enormous mass of the
building to regulate the internal temperature of the building .All the four floors of the building
are mechanically ventilated by the four no of large energy efficient exhaust fan at the ground
floors, and draws fresh air from the atmosphere surrounded by the planted trees of Need and
Papal and other plantation. The air is naturally cooled through trees. Papal absorbs moisture
from ground and emits through the leave thus reducing the enthalpy of air by utilization of
latent heat of moisture and due to evaporation of moisture. Neem trees has the property of
antibacterial effect provides ecologically, cool and fresh air. The effects are achieved when air
turbulence crosses over the trees naturally and over to water canal existing around the
building and finally sucked inside the building by means of forced draft caused by exhaust fans
or otherwise can be achieved by the stack effect as per provision made in the design. Some kind
of fishes can used to beautify the building to prevent insect and mosquito breeding in canal for
precautionary measure. The insects and mosquito larvas are eaten up by the breeding fishes.
Water requirement can be met from ground water which can be recharged during rainy
seasons by rain water harvesting and provision of which is mandatory as per rules.



The air distribution is achieved through vertical duct of brick wall located at the central core of
the building The central duct supplies air in the chamber below the office floor through the
grills The hollow structure below floor is formed of half round blocks to increase the surface
area there by increasing the turbulence of the air .These devices serve s to increase the rate of
heat transfer to and from the mass. As the temperature of the RCC structure is expected to
remain at around 20 degree centigrade this mechanism can be used to alternately cool the air
during the day and heat it in cool nights. The slab soffit is vaulted to increase the surface area
exposed to office below, thereby increasing the slab’s ability to absorb local heat gain. Exhaust
air from the office enters high level bulk heads parallel to the core and then move horizontally
to vertical innermost extract shaft and finally waste air is discharged from the chimney at the
roof.

The 4 no large fans can be used in the night to pre-cool the building and 4 no small fan for day
time cooling and ventilation. The special CFL luminary can be used to direct the light upward to
concrete ceiling this ensures heat gain is absorbed by the slabs rather than room and causes
fewer glares. The adaptability to the internal temperature can be increased by reducing the
clothes thermal resistance worn by the occupants for which motivation and demonstrations
can be initiated.

Specific option

The peak load demands using this system of natural cooling and heating is estimated
to be 10 times lesser than conventional AC system The expected internal
temperature of the building is to remain around 25 to 35 degree C during April and
MAY while 35 degree C during June and July.

The above arrangement has been shown specifically to explain the mechanism and function but
the facility can be extended to large commercial, domestic multistory buildings also. The
important and essential factors required to achieve reduction in heat gain there by reducing
cooling cost and saving of power and cost of installations are as follows:-

1) By providing the high quality of translucent thermal insulation on the outer skin of the
building.

2) Providing suitable projections on the face to maximize area of exposed thermal mass
providing large radiant surface that behave like a thermal flywheel and dissipate solar
heat by natural turbulence of air. The building with huge articulated facade and huge
ventilation chimneys is appropriate to regulate the internal temperature of the building.

3) Automatically controlled external blinds are used to reduce heat gain during summer
season.



4)

5)

6)

7)

Heavy mass to the north and glass to the south of building with minimum no of windows
and openings.

The floor should be fair faced reinforced concrete mix design to maximize day light from
windows. The floor becomes the radiator a day light reflector and ceiling a thermal
storage

Used the external shades and roof top on the building a solar collector for electricity
generation.

The further reduction in the energy can be achieved by intelligent and technical
management of the electrical system, AC units deploying energy efficient appliances
equipment’s and sophisticated energy recording and monitoring instrument.

Energy saving Ten Commandments more social than technical without investments in
buildings.

Motivate all occupants of the building to switch off unwanted appliances People are
always in hurry to leave their rooms and a master switch can serve to switch off room’s
power before leaving.

Get your stabilizers adjusted to supply voltage200+-6%; such voltage suitable for AC
refrigerators CFL FL tubes this can 8% power.

During summer season keep your windows closed and seal them to avoid infiltration of
hot air which can raise the internal temperature .This can save AC’s power as well
increase cooling comfort.

Switch on your AC late in the evening and switch off early in morning. Go for a walk
allow your body to persipirat for some time improve your health and increase
sustainability to high ambient temperatures

Set your ACs at 28 degree C and switch on to sleep mode in the night. Avoid direct
contact to flow of cool air to avoid heat stroke during summer when you are out.

Get your ACs serviced before summer season. Save 10% energy and the cost cooling of
your ACS. Accumulation of dust scale formation on evaporators and condensers reduce
cooling and consume10% more power besides diminishing life of ACs.

Always keep in your mind that 1 unit saved is equal to two unit generated and by saving
small power your helping your self reducing expenses, your nation and mitigating global
fuel crises and contributing to environment protection.

Get your AC energy Meter checked for accuracy once in a year and avoid unnecessary
excessive billing and wiring be get checked for any earth leakage and sharing of the
neutral by other neighboring consumers specially in multi story building and group
housing. This will avoid wastage and excessive billing.



9. Do not allow to penetrate direct sun light into your rooms and on ACs and coolers. Use
curtain and proper cover /shade on your cooling appliances. Use coolers instead ACs in
moderate summer seasons. It will provide fresh air and cooling comfort. Cooling cost by
cooler is 20 times lesser than ACs. Suggestion can be reversed in winter season to
reduce heating.

10. Always wear thin clothes in summer season, half sleeve shirts, pant and comfortable
clothes so that your body is sustainable to a bit moderate cool air. This increases
comfort at moderate higher temperature settings there by reducing cost of running of
ACs

Reduce cost of installation of centrally Air conditioning System

Option 2

Eliminate use of air handling units as being used in conventional AC system. The above designed
RCC ducts duly thermally insulated can be used to circulate cool air activated by the cooling
coils through which chilled water can be circulated from the chillers by means of pumps. The
fans provided can serve purpose of supply of cool air. In this case the outer opening to the stack
and outer air entrance can be closed and way below stack duct can be opened by automatic
controlling devices through Building Management System. This method can provide energy
savings of 15 % by use of full 32 Tons AC system as well as cost saving of ducting and Air
handling Units. The arrangement is shown below in the fig 2 in next page. The energy saving 15%.

Option 3

Pre-cool the building during night by natural cooling and run 50% installed capacity of Air
Conditioning during day and save 50% power. This can provide usual cooling comfort to the
occupants during day especially suitable for office complexes which remain closed during night.
The arrangement is shown below in the fig 2 in next page. The energy saving 50%.

Option 4

The arrangement can also be used to heat the building in winter through this locally installed
cooling coil by switching over to hot water supply from the solar water heater duly supported
by provision of enhanced heating by furnace fueled by LPG supply. This eliminates use of
electricity and saving of power by 20%.



Option5

The electricity generated by the photo voltaic cell which around 1500 KWH during the year can
be used during peak load hour or in case of load shading for lighting of the building. Thus
minimizing the utility bills avoids carbon dioxide emission.
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Technical Explanations

Calculation of theoretical heat load heat to justify



As thumb rule Tons of Ac system required =Area x.04/Sg. meter
800x.04=32 Tons (for occupancy of 10 people/100 Sqg. meter)
Predicted average ambient Temperature during summer =44° C
Desired comfortable temp in side building=25 °C

Internal temp after Pre-cooling =35°C

Enthalpy Of air at44°C=45KJ/KG of Air

Enthalpy Of air at 35°C=35KJ/KG of Air

Enthalpy Of air at 25° C=25KJ/KG of Air

(Al values of Enthalpies taken from psychometric chart)

QEg/hour x(Eth in—Eth out)
4.18x3024

Heat Load Tons/hour= putting values of enthalpies 1 and 2

above taking Tons capacity as 32 tons/hour

_32x4.18x3024
(45-35)

Q =40449 kg Air /hour or 674 kg/minute

Keeping the flow same and putting values Enthalpies at 2 and 3 above

404459 (935 —25)
Heat load (TR) hour= 153023 =16 Tons/hour

Saving in installed capacity=32-16 =16Tons/Hour

Corresponding %saving energy= (16/32) x100=50%

(Values of temperature may change as per site conditions and climates. For brief the
sensible heat load of building and various other heat load have not been taken) The
actual calculation may differ if efficiencies taken into account)

Calculation of cost and simple payback period

Covered area of the building =800Sq mx10.7=8560 Sq. feet

Purposed ton of AC unit as thumb rule @.04/Sq. meter=800x.04= 32 Tons
Cost of construction@1800/ Sq. feet- 8560x1800=1.54 crore

Cost of structure@25% of total cost =1.54x.25=.385 Crore

Additional cost of purposed slabs @.75%=28.875(say 29 lakhs)

Cost of AC system@ Rs .400/Sq. feet =8560x400=34 lakhs

Saving for installed capacity by pre=cooling=50%

Saving in cost of AC=34-17= Rs17 Lakhs
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Net additional cost of building proposed design=29-17=12lakhs

Equivalent KWH/hour saving=16Trx3.51=56.16 KWH/Hour

Annual operating hours ((five months summer season) = (150 Days X8 Hours
/DAY) =1200 HOURS

Annual KWH Saved running AC= 1500x56.16=84240 KWH

Cooling Fans load =10 KW

Additional cost of energy in pre-cooling =10x150 days x 5hour in night=7500
KWH

Net saving 84240-7500=76740 KWH

Cost @Rs. 5/KWh =5x76740=Rs.383700

Simple payback period=12/3.83700 lakhs= 3.12 year

The paper is submitted to technical committee for favorable consideration and to further to
pay kind attention to the following aspects:-

1)

2)

There is prediction by the eminent scientist experts that this century is the century
of electricity and nuclear power and next century would of solar power and the time
is not very far when everybody shall have to depend on the locally generated power
and electricity may not be available due to the diminishing sources of fuels which
can be prolonged for some time by energy efficiency implementation program but
not for ever. So the need of the hour is to design eco-friendly building and
promotion of naturally cooled buildings.

There can surely be the negative forces to adapt to such arrangement but a time is
not far away when nobody will like live in modern building due to scarcity of power
and fuels. There is a drastic global warning and India cannot escape it moral
responsibility to mitigate the global temperature rise by reducing emissions by
reducing electricity demands.

It is an honor to be at your service all the time and thanks.

D.P.Surya

Energy Manager

Surya consortium,

149 Mandakini Enclave New Delhi=19
E mail: suryaelectrical@gmail.com



