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Biomed Healthtech (P) Ltd,
Digitising Energy Efficiency
through
Virtual Audits in Hospital Buildings
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Our Mission

Biomed Healthtech (P) Ltd,

Energy intelligence to simplify decision making in the hospital environment

- o5 . .. Live
e\ Virtual Audits

_TRARSEORMATION /8

Virtual Audits Green Certification




Market Context

Biomed Healthtech (P) Ltd,

= Buildings are the largest consumers of energy on the planet —
40%

= QOver the next 20 years, governments and private players will
spend $22 trillion on retrofits in buildings to save energy

= Rapid urbanization will increase the building footprintto 1.7
times current number by 2040 (4.2 trillion sq. ft.)




What is a Green Building?

Biomed Healthtech (P) Ltd,

= Green Buildings today aim at Energy Generation rather than Energy Consumption.

= The buildings of tomorrow target to be Net Zero Energy Buildings which are Net Energy
Generators than Net Energy Consumers.

= As the owners of the Hospitals, being able to feed

energy back into the grid would be a dream come true!.

= The means and ways of achieving the Green Building

Goals & Milestones would be to get a LEED or GRIHA

Certification.




Biomed Healthtech (P) Ltd,
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What does it take to be a Green Building?
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What does it take to be a Green Building?

Biomed Healthtech (P) Ltd,

Green Building Certifications such as LEED, Griha, WELL, etc.

Harnessing the Renewable Energy Techniques and Technologies

Designing the building services (Mechanical, Electrical, Plumbing, Fire & Acoustics) based
on the Geographical Location, Atmospheric Data, Sun Path Analysis & Weather Data
Selecting Equipment based on best combination of design data again based on

Permutation & Combination of the Building Services




What does it take to be a Green Building?

Biomed Healthtech (P) Ltd,
= Using:

= Zoning Techniques to create balanced Design of services rather than creating a Uniform

Design avoiding Overdesign

Sun Path Analysis

Wind Direction Orientation

Solar Shading

Thermal Mass design

Lesser Usage of Glazing on the Building Envelope
resulting in Passive Design for Energy Savings & leading to Lesser Impact of Environment
Conditions & hence resulting in LOWER OpEx

TO ACHIEVE A MINIMUM OF 25% ENERGY SAVINGS compared to Baseline Tech!




How do we paint it Green?

Biomed Healthtech (P) Ltd,
= Virtual Audits

= Value Differentiators
= Methodology

= Processes

= Case Study of Virtual Audits
Digital Twin
Energy Breakdown Analysis
Energy Demand & Renewables Integration Analysis
Energy Conservation Measures (ECMs)
Virtual Audits LIVE




Virtual Audits

Biomed Healthtech (P) Ltd, _
« For many years energy audits have been done manually.

« We use unparallel software to do energy analysis which is virtual audit solution.
 Which gives perfect calculation of energy usage and does efficient audit.

Manual Performance Assessment A performance assessment tool
Heavy Reliance on Expertise to uncover energy efficiency
Trial & Error Approach improvements in buildings
Limited Stakeholder Engagement remotely




Virtual Audits: Methodology

Biomed Healthtech (P) Ltd,

Physical Building

Weather and

Geographic datg/y. X
Virtual Model Meter/Sensor data
: (15t Principles)

(Machine-Learning)

=

Calibrated Digital Twin




Biomed Healthtech (P) Ltd,

Data
Collection

= 1 year of energy
consumption data

= Building details

= Optional short survey
= Optional sensors
placement

Digital Twin
setup

= Add weather, GIS,
occupancy, etc. data

» Create energy model

= Model calibration

» Data analysis

Constitutes an ASHRAE Level2 Audit

Virtual Audits: Process-|

Energy
Conservatio
n Measures

(ECMs)

= Simulate ECMs

= Assess overall impact
» Retrocomissioning

» Retrofitting

» Calculate Financials
(Payback, ROI)
»Prioritisation support

Implement
(ECMs)




Biomed Healthtech (P) Ltd,

Implement
Energy
Conservation
Measures
(ECMs)

Virtual Audits: Process-l|

Verification of
Savings

= Calibrated simulation with
implemented ECMs
» Data Analysis

\

|

Complies with IPMVP Option-D
verification of energy savings



Our Customers- Singapore
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Our Customers/Prospects: Global

Europe
= Bos
Witteveen
wiIDNE
@ IS.IHAL India
Indiabulls
0
Reliance

Industries Limited

: Southeast Asia _
o Australia

A Y
AAAAAAAAAAAAAAAAA -’ SI narmas T
@ s @ EncrgyAustrali




Biomed Healthtech (P) Ltd, .
DlgltafTwm Creation: suburban Shopping Mall, Singapore

= Building data
= Overall: address, GFA, function = Multiphysics Dynamic Simulation
= Architectural, Structural: CAD drawings, BIM " Integrated with Weather Data
= Mechanical & Electrical: layouts, equipment specs " Building data integrated
= Operational data: schedules, profiles
» Energy Consumption data




Case Study: Virtual Audits

Biomed Healthtech (P) Ltd,

Energy Breakdown Analysis

Annual Cooling Load Breakdown
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Case Study: Virtual Audits

Biomed Healthtech (P) Ltd,
Energy Demand & Renewables Integration Analysis

. . . . . *13-May-2017 has a maximum demand of 1,286 kW at 1:00 pm
m [rradiance Image simulated with shading analysis (vs contracted capacity of 1,200 kW), highest in year 2017

1,200 kW

Savings of
1,004 kKW $19,620 /yr

01/Jan - 00-00 to 31/Dec - 23:00
KWh/m'

1221813
200353
178894
157434
1359.74

ir1145.15

0
12:00:00 AM 12:00:00PM

13-May-2017, Saturday

No shading from residential building nearby in the early morning and late
ft ' Actual (13-May-2017) Simulated (ECM 1 to ECM 12) ———Simulated (ECM 1 to ECM 13)
a ernoon " ——>Simulated (ECM 1 to ECM 14) Contracted Capacity (Actual) Contracted Capacity (Proposed)




Case Study: Virtual Audits

Biomed Healthtech (P) Ltd., _ _
Energy Conservation Measures Analysis

$1,333,331

-$27,957 _$14,765 -$8,533 _g10.389 13431

-$13431 516,789 B
833 578 Savings of

$544.453 fyr
$02,933 W s

Chillers Optimization

Chillers staging control

Chiller Plant Optimization

Chiller Plant Optimization (Demand Based) -$272,735

Higher temp set point in transitional spaces

AC system calibration

DCV in AC areas

EE air distributionin AC areas

EETORG i comanareas Energy Conservation Measures are a mix of
EE lighting in staircases *Savin nergy . . . . .
o ok L nena N ” a) Retroc.om.lssmnlng. operational changes
EE outdoor lighting b) Retrofits: involve capex
PV sol lant o A ane . . .

S c) Combination of ECMs can be simulated,

T e.g. Solar PV effect on heat reduction

A
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2
3
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5
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Virtual Audits: Live

Biomed Healthtech (P) Ltd,
Real-time data analysis tool focused on energy performance improvement
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Case Study: Virtual Audits L've Verification

Biomed Healthtech (P) Ltd. e :
Measurement & Verification using actual data
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8 - Savings
See the relevant values and graphs for the whole project life-cycle and provide an execufive summary.
Consumption before and after ECM

1 - Project Definition
Period Al Tm 1w

Baseline Period

Reporting Periad

3 - Baseline Period

4 - Reporting Period

(Yl vondwnsuo

5 - Routine Adjustments

3Mar SMar 7Mar 9Mar 11 Mar 13Mar 15Mar 17 Mar 19 Mar 21 Mar

3 - o}
23 Mar 25 Mar 27 Mar 29 Mar 31 Mar 2 Apr

6 - Non-Routing Adjusiments
6Apr 8Apr 10Apr 12 Apr 14Apr 16 Apr 18 Apr 20 Apr 22 Apr 24 Apr 26 Apr 28 Apr

7 - Model
‘m, Apr ‘l?,Apr 24 Apr

v
Baseline Period

8 - Savings
Reporting Period
1 March 2017 - 27 March 2017

4 Apnil 2017 - 30 April 2017

without ECM: 48 538 92 kWh ( $4 368 50 )
Annualized actual consumption: 31 821 39 k\Wh ( 52 863 93 )
Savings per year: 16,717.53 kWh ( $1,504.53 )

4 Download Report
Payback Pericd: 1.50 Year

9 - Executive Summary

—]
=




Summary

Biomed Healthtech (P) Ltd,

University Spin-Off to Commercialize over 20

Man-years of R&D in the Built Environment

Proprietary Al Technology for the Built

Environment Energy Efficiency
Expanding Rapidly Across the Region

Looking Forward to Customers & Partners
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for Change

Can a building help you cure ?

Research shows patient recovery much faster.
Connectivity to outside environment.

Better Daylight and Views.

Healing benefits for patients.

Better Indoor Air Quality.

No sick building syndrome.

Regular CO2 monitoring.

Increased fresh air ventilation
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Dr. Mukesh Daftary
Email ID : mukeshdaftary@agmail.com
Mobile Number : +91 98200 72942
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