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News Release

Ingersoll Rand Marks Climate Commitment Achievement
at White House HFC Reduction Roundtable

Davidson, NC, Oct.15, 2015 - Ingersoll Rand (NYSE: IR), a world leader in creating comfortable,
sustainable and efficient environments, announced at the White House HFC Reduction Roundtable,
progress on its Climate Commitment to reduce greenhouse gas emissions from its products and
operations by 2030. The Ingersoll Rand Climate Commitment is a pledge to:

+ Cut the refrigerant-related greenhouse gas (GHG) footprint of its products by 50% by 2020
and incorporate lower global warming potential (GWP) alternatives across its portfolio by 2030;

+ Invest $500 million in product-related research and development over the next five years to
fund the long-term reduction of GHG emissions; and

- Reduce company operations-related GHG emissions by 35% by 2020.

At the White House event, the company shared that its Thermo King® trailer, self-powered truck,
and marine refrigeration products with strong efficiency performance and lower-GWP refrigerants
will be available to U.S. customers by 2017, pending U.S. EPA Significant New Alternatives Policy
(SNAP) approval. And that its Trane® high-performance chiller portfolio with low-GWP refrigerant
alternatives will be available in the U.S. by the end of 2018, with commercial availability dependent
on receiving SNAP approval for select new refrigerants. These products are part of the Ingersoll
Rand EcoWise portfolio that endorses the company’s refrigerant bearing products that meet certain
criteria for safety, efficiency, refrigerant use and greenhouse gas emissions.

This is the second annual White House Industry Leader Roundtable focused on curbing emissions of
hydrofluorocarbons (HFCs). In 2014, 22 private-sector companies made HFC-related commitments
that will avoid 700 million metric tons of CO2e through 2025. During the 2015 event, companies
like Ingersoll Rand will report on progress and highlight new commitments.
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News Release

“In delivering our Climate Commitment, we made a profound, long-term environmental pledge
to our employees, customers and shareholders to address the unsustainable global demand for
energy resources and its impact on the environment,” said Paul Camuti, senior vice president of
innovation and chief technology officer of Ingersoll Rand. “We have transformed our approach
to energy efficiency and greenhouse gas reductions and are making strong progress in reducing
the climate impact of our portfolio. We are encouraged to see so many in the HVAC industry
joining us to tackle the global challenges surrounding climate change and resource scarcity.”

In the first year, the company’s Climate Commitment led to the avoidance of approximately 1.5
million metric tons of CO2e which is equivalent to the CO2 emissions from burning more than 1.6
billion pounds of coal and the electricity use of more than 200,000 homes for one year. By 2030,
the company expects to reduce its carbon footprint by 50 million metric tons.

As the company continues to execute upon its Climate Commitment, it will advance high
performance, low GWP solutions for its customers, and will continue to measure and reduce the
carbon footprint of its facilities and fleet. These solutions will continue to match the Ingersoll
Rand legacy of efficient, reliable and sustainable innovations that delight the marketplace and

exceed expectations.
For more information on the Ingersoll Rand Climate Commitment, visit our website.

HHH

About Ingersoll Rand

Ingersoll Rand (NYSE:IR) advances the quality of life by creating comfortable, sustainable and efficient environments.
Our people and our family of brands—including Club Car®, Ingersoll Rand®, Thermo King® and Trane” —waork together
to enhance the quality and comfort of air in homes and buildings; transport and protect food and perishables; and
increase industrial productivity and efficiency. We are a $13 billion global business committed to a world of sustainable
progress and enduring results. For more information, visit www.ingersollrand.com.
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HVAC Parts & Supplies

Spare Parts Updated

Automivl Industry Various Industrial Applications

e ,-L.:i;:.:-'--"" - End-Users :
=l Volkswagen, Toyota, Mahindra India, Ford, Cherry,
=1 BMW India, Continental, Petlas Tire Turkey, Goodyear US. etc.

Korea ﬁsang}ﬁng Mutur FSSEIT:IH}' Slnp

Electronic Industry

| o« e End-Users :
= e LT e Sony-Ericsson, Whirlpool, FOXCONN,
'J';*‘ o\ a ek Hoppecke, Schneider Electric, Murata,
Lo SRR N Verizon US, etc.
BSH Home Appliance Co.

Logistics Warehouse

End-Users :

BY-HEALTH Sinopharm, China Resources, North China Pharmaceutical.
Caterpillar UAE, U-haul Canada, Kelloo's US, etc.

End-Users :

Carrefour, Tesco, Giant, Auchan, Metro, IKEA,
Lotus, E-mart, Super 8, Mara Mall, S&R, Goodwill,
Golden Dragon Mart Oman, OMNI US, etc.
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DurkeeSok - Various Industrial Applications

% HVAC Parts & Supplies

End-Users :
Fujian Sanfu, Hailide, Ports, ERAL, MENDALE.

End-Users :
KRAFT Food, Danone, Orion, Yili milk, Cadbury, Nestle,
Wyeth, Haagen-Dazs, McDonald’'s NA, Primo, Lion, etc.

o
S —

m:‘ End-Users :

= Shuanghui, Yurun Group. Carrefour refrigeration house,
3 Korea E-mart Cold storage.

End-Users :
Asian Games stadium, Water cube, Oman National Exhibition Center,
Beijing Olympic Games, India Commonwealth Games, Fithess First.
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providing insights for today’s hvac system designer

Engineers Newsletter

—

Dual-Temperature Chiller Plants

This Engineers Newsletter describes
several dual-temperature chiller plant
configurations that can provide two
temperatures—one cool enough to
provide sensible cooling but warm
enough to avoid condensation, and the
other cold enough to dehumidify.

Some types of space cooling
equipment require a supply of chilled
water which is 1) cool enough to
provide sensible cooling for the space,
but also 2) warm enough to avoid
condensation on the cold surfaces of
the equipment.

Typical examples include radiant
cooling panels (or tubing embedded in
the building structure), chilled beams,
fan-powered VAV boxes with sensible-
only cooling coils, or fan-coils/blower-
coils that have been selected for
sensible cooling only. (These types of
space cooling equipment will be
collectively referred to as "terminal
units” for this EN.)

The common characteristic of these
types of terminal units is that they
provide sensible cooling only, and are
not intended to provide
dehumidification (no means to manage
condensation).

They are typically supplied with water
in the range of 57°F to 60°F which is
cool enough to provide space sensible
cooling, but warmer than the dew point
in the space, thereby avoiding
condensation on sensible coils in the
terminal units. However, since these

terminal units only provide sensible
cooling, a separate dehumidification
system is usually needed.

This separate system uses a chilled-water
coil to dehumidify 100-percent outdoor air,
or a mixture of outdoor and recirculated air.
This dehumidifying coil needs to be
supplied with water cold enough (typically
40°F to 45°F) to dry this air well below the
space dew point (usually about 55°F).

This Engineers Newsletter describes
several dual-temperature chiller plant
configurations that can deliver these two
different temperatures.

Plant with a Single Chiller

Many small chilled-water systems include
only one water chiller. Often this is an air
cooled chiller that may have independent
refrigeration circuits to provide some
degree of redundancy.

In this case, the chiller will need to
produce the colder of the two water
temperatures (40°F in this example), and
use either an intermediate heat exchanger
or a blending valve to provide the warmer
water temperature (57°F).

When dehumidification is required, this
precludes any efficiency benefit of
operating a chiller at the warmer leaving-
water temperature. During drier weather,
when the dehumidifying coils are no
longer needed, the leaving-water
temperature setpoint for the chiller can be
reset up from 40°F to 57°F

L
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volume 44-3

Part 1

What about using a standalone
dehumidifier?

Some systems are designed with a
chiller plant that provides 57°F water
to the terminal units, but then uses a
standalone, direct-expansion (DX) unit
for the dehumidification system. While
this approach benefits from operating
the water chiller at the warmer
temperature, there is no redundancy if
either the chiller or DX
dehumidification unit needs to be
repaired, replaced, or serviced.

In addition to providing this
redundancy, designing a chiller plant
to serve both the space sensible
cooling load and the ventilation/
dehumidification load can increase
system efficiency, and provides
opportunities to incorporate other
strategies like waterside heat recovery,
thermal storage, or water
Bconomizing.

For example, the full-load cooling
efficiency (not including supply fan
power) of a standalone, air-cooled DX
dehumidifier is likely to be between
1.1 and 1.2 kW/ton. The overall full-
load efficiency (including pumps) of a
plant that uses a single, shared air-
cooled chiller (Figure 2) is likely to be
between 1.0 and 1.1 kW/ton. And the
overall full-load efficiency (including
pumps and tower fans) of a dedicated
water-cooled chiller serving the
dehumidifying coils (Chiller 2 in Figure
8 or 9) is likely to be between 0.7 and
0.9 kW/ton.

Plus, the performance of water chillers
is certified through AHRI; whereas
there is no existing certification
program currently in place for
standalone DX dehumidification units.?
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Dual-Temperature Chiller Plants

Intermediate heat exchanger. In the first
configuration (Figure 1), the water chiller
produces 40°F fluid (water or brine). Some

of this fluid is distributed to the
dehumidifying coils in the airhandling units;
while the rest passes through a plate-and-
frame heat exchanger that is used to

produce 57°F supply water for the sensible-
only terminal units.

The benefit of this configuration is simplified
hydronics and control. The control valve for
the heat exchanger is selected and
controlled similar to the valves on the
dehumidifying coils, and the delta T (inlet-to-
outlet temperature difference) selected for
the chiller and dehumidifying coils are more-
or-less independent of the delta T dictated
by the terminal units.

If glycol is needed for freeze protection, it
can be isolated to flow through the water
chiller and dehumidifying coils only. Pure
water can be used on the indoor side of the
heat exchanger, so the glycol will not affect
the capacity of the terminal units.

Blending valve.  If glycol is not needed, or
if glycol will be circulated through the
terminal units also, a blending valve can be
used in place of the plate-and-frame heat
exchanger (Figure 2). In this configuration,
the water chiller again produces 40°F water,
some of which is distributed directly to the
dehumidifying coils. The remaining cold
water is blended with warm water (63°F)
returning from the terminal units to produce
the required 57°F supply water for the
terminals.

This configuration provides a small efficiency
advantage, since the intermediate heat
exchanger used in the previous configuration
is not 100-percent effective. But the
hydronics are more challenging because the
blending valve must be carefully selected
and commissioned to provide accurate,
stable control over the expected range of
system operating pressures.

Figure 1. Single-chiller plant (intermediate heat exchanger)

chiller minimum flow

<31 gpm M bypass pipe and valve®
.........-----.“......---.---......-.

dry cooler for water
economizing®**
M

36°F plate-and-frame
heat exchanger

sensible coils in

terminal units dehumidifying

coils in AHUs

m B
= 56°F

l'ﬁi

* included if variable-flow chiller pumps are used

= pplional (oF some systems  use a separate alr-to-water  heat exchanger incorporated into th e air-cooled chiller)

Figure 2. Single-chiller plant (blending valve)

40°F

- chiller minimum flow
221 gpm M bypass pipe and valve®

blending
valve

dry cooler or fluid cooler for
water economizing**

sensible coils in
terminal units

dehumidifying
coils in AHUs

,_L: :._: 56°F

* included if variable-flow chiller pumps are used

= pptional (or some systams Use a sapa rate air-to-water heat  exchanger incorpor ated into the ai rcooled chiller)

to be continued...
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