DeJoule: Cost-Effective Al + IoT to Dynamically
Optimize Variable Energy Systems

June 7th, 2018
Proprietary & Confidential



~# ) Cooling Consumes a Lot of Energy, Especially in Asia
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Cooling is the fastest Share of final electricity demand growth to 2050

growing use of energy in
buildings

Other services: 17.4 %

Space coooling: 37.0 %

Heating: 12.4% —

Lighting: 7.8 % —

Residential appliances: 25.5 %

http://www.iea.org/newsroom/news/2018/may/air-conditioning-use-emerges-as-one-of-the-key-drivers-of-global-electricity-
dema.html?utm_content=buffer823c4&utm_medium=social&utm_source=twitter.com&utm_campaign=buffer 2
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The Al key to unlock loT potential

“The powerful combination of
Al and loT technology is
Cooling is the fastest

helping companies ag#id

unplanned downti+cre growing use of energy in
operating efficiency, enable Puildings

new products and services,

and enhance risk

management.”



https://www2.deloitte.com/insights/us/en/focus/signals-for-strategists/intelligent-iot-internet-of-things-artificial-intelligence.html
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Case: Sant Parmanand Hospital, Delhi

B |\DIA'S LEADING
I CIENT HOSPITAL
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Optimizing Pre-Cooling Times

All OTs Switched on 2 hours Prior to Operations

Operation Theatre #1
Fri 16 1 Hr10m
Sat 16 50 m
Operation Theatre #2
Mon 19 1 Hr57 m
Tue 19 1Hr30m

Wed 19 1Hr30m



Optimizing Temp. Set Points and Start Times

OT1 was pre cooled to ~16°C by 6am while use started at 7am.

Could the temperature have been kept ~20°C until 6:45am?

ITT Room Temperature




Finding Optimal Chilled Water Set Point

Chiller Setpoint  AHU Water Inlet Avg. Supply Air Room Temp. Range

(F) Temp. (C) Temp. (C) (C)

44 7.5 11.1 18.6-19.6
45 8 11.7 20.0-23.0
46 8.3 12.6 20.0-23.0
47 9 12.8 21.0-24.0

Comfortable Room Temperature With 5-6% Less Energy



Finding the Right Pumping Combination

Chilled Water Pump Operations m Total KW

Single Pump
Both Pumps 30 and 33 450 8.6 (4 +4.6)

Chilled Water Pump HZ vs KW
18

15

que

6% increase in kW consumption per 1 Hz (2%) rise in VFD frequency



Energy Savings Results

Annual Energy Savings: 30% of Overall Bill
400,000 Payback: 9 months

350,000
300,000
250,000 34.6%
36.9%

200,000 32.7%
150,000 29.2%
100,000

50,000

0

38 2%

Monthly Electricity Consumption (kVAh)

W 2014-15 ™ 2015-16 m 2016-17 m 2017-18



DIGITAL BANK
of Constantly Evolving
Optimization Algorithms

AUTOMATIC
DISCOVERY
of Best & Worst
Performing Assets

INTUTIVE VISUAL
User Interface for
Customized Control
Logic Creation

IMPACT- BASED
PRIORITIZATION
of Control Logics,
Alerts & Alarms

s s s ss sessa e s

Set Point
Control

On/Off Alerts and
Control B Alarms

e il
— E
o’ o
Data Storage Scheduling
R
Fan Speed
Control

Generic BMS Features + DeJoule’s Novelty
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@ Summary

The Question: What is the best combination of Chillers, Pumps,
Cooling Towers, Chilled Water Set Points, Valve Positions and
Motor Running Speeds to achieve desired comfort?

At any given point of time.

The Solution: Continuously Find and Automatically Deploy best
operating points.

Reliably and Affordably.



Let’s Partner to Revolutionize Cooling.

SAVE
ENERGY!

S

HOW WOULD YOU LIBE IT
IF SOMEONE TURNED YOU

ON

AND THEN

BEAR

Arjun P.Gupta, Founder & CEO
Smart Joules Pvt. Ltd.
34 Shri Ram Road, Civil Lines, Delhi - 54
+91-11-43502232 (0) | +91-9811103484 (c)

arjunpqupta@smartjoules.in
www.smartjoules.in



mailto:arjunpgupta@smartjoules.in
http://www.smartjoules.in/

