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1. Energy Issues

Requirements:
o Energy security
g Cheap and reliable power

Problems:

o Peak shortage

o Power deficit

o No power security
g Open access allowed but not used

Issues:

o Subsidies

o Free electricity
o T&D losses
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1. Indian commercial building sector - profile

g Demand for office space is rising due to increasing share of
service sector

o Office space with higher standards are in demand
a |ndian office space share
A70 % IT companies
A15 % financial service provider & pharma companies
A15 % other sectors
o Average energy consumption in buildings
AHVAC 1 55 %
ALighting + Electronics (27 % + 14 %) = 41 %
AOthersi 4 %
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2. Characterization of buildings

Park/resorts/

Edu. Inst., 223 others, 297

Office buildings,
1912

Airport, 14

Hospitals, 240

Hotels, 221

Commercial

Shopping buildings, 54

malls,178
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1. Factors that govern energy use inside a building

0]

g o o o o ©

Climate zones: Hot and Dry, Warm and Humid,
Composite, Temperate, Cold and Cloudy and Cold and
Sunny.

Space use (function of): Occupancy
Schedule: Working hours

Building envelope: Glazing area

Lighting: Natural and artificial

HVAC systems: Conditioned/Non-conditioned

Miscellaneous loads: Motors, exhaust fans, lifts
escalators, refrigeration equipments, etc
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Projected energy consumption in Hotels in India
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Energy Saving potential in Hotels in India
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2. Investment in power backup

Annual operational expenses for
Backup Power Generation

Investments in Backup Power

Equipment
Rs. Crore
Rs Crore Rs 30,261 Crore
32,000 -
100000 ¢ RS 98,011 Crore | jfe of Equipment 763
(in years) Battery Maintenance
90,000 A 28,000 - Expenses
80,000 - 24,000 - Operating
Expense for
70,000 - Generator 15 years Inverter
60,000 - | Efficiency
Losses
50 000 - 16,000 -
40,000 - 12,000 -
30,000 - Battery 3 years Expense on High
' 8,000 - Speed Diesel
20,000 A Consumption
4,000 -
10,000 + Inverter 8 years
0 A 0 -

Source: The real cost of power, Wartsila
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2. Energy from Diesel Generator (DG set)

m Electrical Energy Qutput
M Jacket Water Losses
W Exhaust Gas Losses

m Radiative Losses
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3. What is Trigeneration?

Simultaneous production of Electricity, Heat and Cold
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3. Trigeneration Technology - Overview

o Electricity is the main product, heat as by-product is
used for air conditioning and heating

a Trigeneration uses primary energy more efficiently
l.e. up to 80 % efficiency

a  Avoid high energy waste in the form of heat by
utilizing waste heat

g Single system to provide electricity, heat & cooling
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3. Energy generation from Trigeneration ~ 8

m Electrical Energy Output
M Jacket Water Recovery
W Exhaust Gas Recovery

M Losses

Trigeneration efficiency ranges around 80 %
conventional electricity generation operates at 40 %

© GTZ, Dr Anant Shukla, IGEN-TRIGEN page 13



3. Main Components of Trigeneration:

(rooms, cold storage, etc)COOIlng Heating (kitchen, laundry,

rooms, pool, etc
Vapor Absorption Machlne Warm Water P )

20 % at 400 C 20% at 90 C
High temp hea Low temp heat

Gas (NPG)

40 % =1 MWy

. .. Lighting, AC
2.5 MW, =100 %> (Gas Engine electriclty  selling to grid

J

20 % Loss
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2. Target Market: Segments with Gas Availlability

(in MW)

n.lllla \

Market Attractiveness

115

105

9.5

8.5

7.5

6.5

5.5 +

4.5

Target Market : Segments with Gas Availability
(Bubble Size in MW)

Hotel,| 447

Hospital, 165

irport, 1,231

Retail, 531

Office, |1,384

T T
7.00 7.50 8.00 8.50 9.00

Financial Attractiveness

9.50 10.00

10.50
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and Proposed Gas (in MW)

Market Attractiveness

10.5

9.5

8.5

7.5

6.5

5.5 -

4.5

Target Market : Segments with Gas Existing &

Proposed (Bubble Size in MW)

Hotel
731
Airbort
1,698
ospital
270
Retail
754
Office
2.590
7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5

Financial Attractiveness

|. Office @ Retail ® Hotel @ Hospital ® Airport |
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3. Main Components of Trigen 1 Gas Engine
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| i |
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3. Main Components of Trigen - VAM
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3. Main Components of Trigen - Chiller
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