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Cooling Consumes a Lot of Energy,

Especially in Asia
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Compared to other regions, climate in India has higher cooling requirements

Room AC prices have
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Expensive
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Case: Sant Parmanand Hospital, Delhi

R |\DIA'S LEADING
B ENERGY EFFICIENT HOSPITAL

ymartjouies in

r,‘1/




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?




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



e Energy Savings Results

Monthly Electricity Consumption (kVAh)

400,000
350,000
300,000
250,000
200,000
150,000
100,000
50,000
0

38 2%

Annual Energy Savings: 30% of Overall Bill
Payback: 9 months
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29.2%

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



Bsssss sa sasse s s

INTUTIVE VISUAL

User Interface for
Customized Control
Logic Creation

DIGITAL BANK
N of Constantly Evolving
Q Optimization Algorithms
AUTOMATIC
DISCOVERY —
of Best & Worst ||

Performing Assets

Qetcesssstsacansosacioscasass

Set Point
Control

IMPACT- BASED
PRIORITIZATION
of Control Legics,
Alerts & Alarms

Alerts and
Alarms

On/Off
Control "
© i
o ]
pedou/,
10 ol
z ; E
Data Storage

Fan Speed
Control

Generic BMS Features +

Scheduling

mart Joules designs,

engineers and tests every

single hardware that we
utilize for Deloule in-house.
With complete control over the
hardware and software, we are
able to create a precisely
engineered system to tackle the
unique operational challenges
encountered in field conditions
that otherwise complicate
delivery of the novel features
described above. Our unigue
mesh topology for deployment
of the hardware nodes, and the
decentralized communication
and computing platform

Artificially Intelligent Network

enabled by it, prevent single
point failure and enable
extremely high fault tolerance
to DDOS attacks, malware and
even operational failures in
facilities where they are
deployed. Encrypted message
passing between nodes
safeguard against man in the
middle attacks on the network.

Each hardware madule serves a
specific actuation & sensory
purpose, and has the necessary
computational capability to run
a distributed artificial
intelligence and  advanced



@ 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!
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HOW WOULD YOU LIBE IT
IF SOMEONE TURNED YOU
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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
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