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r ATMO COP21 - Paris Agreement
sphere Canada's new goal for limiting global warming

December 2015 - Countries around the world committed to accelerate and intensify the actions and
investments needed for a sustainable low-carbon future, to limit global average temperature rise to well
below 2 °C above pre-industrial levels, and to pursue efforts to limit the increase to 1.5 °C. (2.7 °F)

Canada Ratified the Agreement on March 11, 2017
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& ATMO GHG Reduction — New Innovation Driver
sphere 30% GHG Emission Reductions by 2030 below 2005 GHG emission levels

COP21: Canada's new goal for limiting global warming
‘perhaps a dream’

Target ambitious but not impossible, scientists say il
B 2015 Emissions
By Aleksandra Sagan, CBC News Posted: Dec 10, 2015 11:16 AMET | Last Updated: Dec 11, 2015 3:19 PMET ijections P
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December 2016
Emissions
Projections:
742 Mt

Canada's target o
30% below 2005
levels
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Canada is currently committed to reducing emissions 30 per cent below 2005 levels by 2030, which is 'nowhere near strong
enough' to stay below the country's new stated target, an environmental scientist says. (CBC)
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E ﬁgh“gg GHG Reduction Driver also in USA

Bloomberg the Company & Its Products v | Bloomberg Anywhere Remote Login | Bloomberg Terminal Demo Request

Bloomberg

Climate-Changed

New York City to Require Big Buildings to
Cut Carbon Emissions

EZSZQZZ‘?T,”M 2:40 PM EDT NYC is leading by example with a goal to reduce emissions by 35% by 2025

The Citywide Goal is a 80% GHG reduction by 2050
The mandate, which will target 14,500 buildings above 25,000 square feet...

The city will also authorize a program to finance upgrades through low-interest property tax
assessments, a format that may reduce borrowing costs, according to the statement. For example, a 54-
unit apartment building in the Bronx that recently replaced its boiler and invested in efficiency
improvements could have saved $8,000 a year in debt payments under that program, called Property
Assessed Clean Energy. PACE could finance $100 million a year in upgrades in the city.

From municipal offices to private businesses, hospitals, and apartments—must drastically curb
their carbon emissions. Those who don’t comply will face hefty penalties amounting to as much
as $2 million a year for a 1 million-square-foot building.
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ﬁ gghl\gg Energy Use Breakdown in a Large Commercial Building

Cooling for server Farm / IT
11%

Domestic Booster Pumps

0.1% Server Farm /[T

25%
Electric Heating Boilers
8%
Heating Pumps
2%

Colling Tower
1%

Chillers
4%

Chiller Plant Pumps
1%

Lighting
17%

MISC (Plug, Elevator, DHW, etc)
18%

Fan Systems
13%
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ﬁ ?Jh“gr% Energy Use Breakdown in a Large Commercial Building

Lighting,
Servers, Other
60%
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ﬁ ATMO The Building is a Process

sphere

ENERGY Elechicity
INPUT
Natural Gas

31% Lighting, Servers, Other
I § 479 HVAC

15% Misc. Equipments

7% Space Healing

%

Heating  Cooling *« Humidification « Dehumidification
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Losses not considered
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ﬁ sAghl\gr% Typical Levels of Temperature Possible with a CO2 Heat Pump

Building’s Applications

& @

Chilled Space Domestic Steam
Water Heating Hot Water 110-160°C
5-7°C 25-60°C 60°C 230-320°F

41-45°F 77-140°F 140°F Possible if connected

to a double stage cycle
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rATMO

@ sphere CO2 Heat ?ump Project in a Transformer Room

Current Design:

Cooling using the Outside Air,
All Year Round :

2x 40,000 CFM --

[N
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r ATMO
€ sphere

New Design:

Integration of a CO2 Heat Pump

CO2 Heat Pump Project in a Transformer Room

Heating |171-512| 0.6-1.8
Capacity RT MW
Cooling 28-85 0.1-0.3
Capacity RT MW

COP between 5 & 6

Significant GHG Reduction

vs Fossil Fuel and Natural Gas Boilers
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ATMO CO2 Heat Pump Integra
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. SYSTEME CENTRAL - CHAUFFAGE & REFROIDISSEMENT
- CENTRAL HEATING & COOLING SYSTEM i

| Chiller #1

Chiller #3 |

| Chiller #2
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tion in a Cooling Tower Loop

Condensing existing Chiller in Winter

Main Power

To Chilled Water Pump —

To Condenser Water Pump ———!
To Cooling Tower Fan ———

6!

Connect to
a CO2 HP
Instead




Evaporation (88 F, 98% RH)

Warm Water

\ D<]/ \ l><]/ _ Return (104 F)

S A0
T ; 68 F, 50% RH)
tcf?:n\c’;’:'::;r Makeup .
77n Legionella
i l Risk
Condenser
Blowdown

Significantly Reduce
the Use of Cooling
Towers
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Combination
Example with
One Unit Rack

Source:

POLYTECHNIQUE
MONTREAL ."
N

a) Space heating

c) Dedicated hot water
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b) Space Cooling
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d) Simultaneous cooling and hot water
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ﬁ ATMO Worldwide First CO, Transcritical Single Screw Compressor

Specifications

» Max Discharge Pressure: 1,600 PSIG

» 2,000 PSIG Being Developed for the 128 to
160 CFM

1,500 PSIG available for all the range

Max Speed: 4,500 RPM

Min Speed: 1,200 RPM (26%)
Displacement: 128 to 243 CFM (7 Sizes)

Applications

+ Transcritical CO,
«  Subcritical CO,

+ Heat Pumps

+ Gas Compression
» District Heating

.

1MW HEAT PUMP CAPABILITY
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