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NET ZERD CARBON BUILDING INCLUDING EMBODIED CARBON

NET ZERO CARBON BUILDING

! Typically low-density, low-rise buildings ¥

Typically low-density, low-rise buildings

Can be used for high density urban areas

Source: World Resources Institute



Designing near or net zero energy buildings
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Minimize heat gain/loss,
Improve Daylight & Natural
Ventilation Potential

Efficient cooling & lighting
system

Source: BEEP
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BEEP

BUILDING ENERGY
EFFICIENCY PROJECT

Objective: Design, showcase, implement and monitor building integrated
BEEP-RE new and innovative Renewable Energy technologies suitable in the local
context and applicable for multi-storey buildings
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Designing first Net-Zero homes

Objective: to develop first net-zero residential project in India

[ 4-step approach J ( Activities performed J

Site Assessment
*  Sun path, Shadow analysis, weather data (solar insolation, wind

flow and direction), Quantification of solid waste etc. |I||
* Identification of maximum potential for each identified
technology which site can accommodate

Incorporating passive design
features — Orientation, natural
ventilation (CRD)

BEEP
Using energy efficient Technology Evaluation: Siting and Performance Simulation
equipment and designs *  Annualyield analysis of each identified technology as per /
resource availability using 3D model of site and buildings and @
professional simulation tools
RE resource identification and Policy and regulatory analysis
installation at the site
BEEP- Cost Benefit Analysis and Recommendation
RE Strategy for procuring *  Recommendations are provided to design team on proposed
remaining energy from technologies' installation and maintenance, possible design Q
BESCOM changes required, changes in structural design etc.
3




STEP 1

STEP 2

STEP 3
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Site RE Resource Assessment

Shading and siting

Cost benefit analysis and

recommendation

Leading the transition to clean energy

[VOBL] Bangalore
Windrose Plot
Time Bounds: 01 Jan 2015 01:30 AM - 31 Dec 20

- Summary
obs count: 105291
Missing: 22208
Avg Speed: 4.0 mps

Calrm values are < 2.0 mps
Arrows indicate wind direction
Generated: 25 Feb 2021
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Cost-Benefit Analysis

Key Variables

RE system Capacity

Cost of RE installation (including
installation, commissioning & testing)
Re/kW

Estimated energy generation kWh/year
Current cost of electricity

System lifespan (years)

Incentives (capital Subsidy)

(Annusal Increase in Cost of Grid Electricity
Performance Degradation of RE system
Discount Rate

Net Cash Flow

60!
= 30,00,000.00
—
7 46,000 = 20,00,000.00 /r’]'
99864 .  10,00,000.00 /‘]/l | I
% 5.00 RR | NPV | E =000
10 29.77% | z265994952 | 5.,;0,00,00350 ! "4 5 6 7 8 9 10
0% «-20,00,00000 +
Simple
0.50%| Payback (years| 3.07 = -30,00,000.00
1.00% *-40,00,00000 1
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EE and Demand Reduction measures — BEEP
L from Roof insulation

Heat Gain

from Wall High SRI paint
L 160mm Monolithic To Reflect Solar Radiation

concrete wall
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= Up to 95% reduction in discomfort
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= ~ 345 Lakh/year electricity cost

= Upto 15% energy savings
saving for occupants
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Proposed Renewable Energy System

Energy Demand

Solar Generation = 51,772 kWh

16 kWp solar +20 kW
Wind Energy System

Wind Generation = 78,268 kWh

Total RE Generation from towers =
1,30,040 kWh
~INR 11 lakh savings each year

16 kWp solar +20 kW
Wind Energy System

= Grid = RE

The grid electricity provided
by BESCOM shall be green

) 60 kWb Solar PV on Sal energy @additional 50
Solar Generation = 97,073 kWh p Solar PV on Sales Sefise e VR 61 o 6

~INR 8.5 lakh savings each year Gallery prevalent tariff
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Savings
5.3 million units 4.7 million units 4.4 million units
(~ INR 532 Lakh) (~“INR 470 lakh) (~INR 448 Lakh) ~
A 6 o1l N
i 11% 0.4 mllllon units
o .| s 59 (savings of INR
s e B 40 lakh)
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Baseline After demand reduction After energy efficiency Renewable energy
measures generation
Savings per year CO2 emissions savings per year

~ 18 lakh kWh ~ 1400 t CO,e




Learnings

* EE/RE interventions need to be done at the project design for
maximum potential.

* Collaborative effort is required for accepting and integrating
sustainability elements

* Financial viability of proposed options




