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AGENDA

What makes a refrigeration system efficient?
Why sustainability is important?

What makes a refrigeration system sustainable?
Case study

— Challenges

— Adiabatic cooling

— Weather case study

— Solutions

More benefits
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DID YOU KNOW?

Refrigeration accounts for roughly 17-20% of total electricity
consumption worldwide.
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EFFICIENT?

Controls and
sensors

Refrigerant
Type
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WHAT MAKES A REFRIGERATION SYSTEM

Maintenance

Compressor
performance

Refrigeration
System

Heat
exchange
design
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WHY
SUSTAINABILITY IS
IMPORTANT?

Cost efficiency
Regulations

Long-Term viability

Social Responsibility
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Smart
Technology

Sustainable
Refrigeration
System

Heat
Recovery

Renewable
Energy
Integration
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WHAT MAKES A REFRIGERATION
SYSTEM SUSTAINABLE?

Eco-
Friendly
Refrigerant

Energy
Efficiency
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CASE STUDY

CHALLENGES:

* Reduce emissions 39% by 2030

* Reduce refrigerant emission Global
Warming Potential (GWP) by 30% by
2030

* Defrost: electric vs hot gas

* |ncrease green areas.

* DOE Compliance
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CASE STUDY

CHALLENGES:

* Legislations

* Footprint

* Energy efficiency

* Retrofit

* Integration with existing systems

* Water scarcity

e Climate zones
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Subarctic / Arctic

8§ Very Cold

| Mixed-D-ry‘ , Mixed-Humid
/‘7"\

Hot-Humid

/
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ADIABATIC COOLING
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& k& wwow  ADIABATIC
MAKES SENSE

- Easy to maintain
- No water recirculation, no water treatment
- Freeze protection standard

- Automatic hygienic drain

- Water savings typically 60% to 90% (+) vs

o P ) evaporative towers/cooler condensers
é ¢ 95 °F
¢ mm . .

— - Energy saving more than 25% yearly ( using EC +
- - i Glntner controls)
95 °F 75 °F 90 °F o .

- Minimized water usage through water metering

g Vg g controls

¢ 85 °F
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WEATHER
CASE STUDY




« 5 cities

« Different weathers
* Dry vs Adiabatic

* 3 racks
 Adiabatic: 8 TD

* Dry: 3TD
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GENERAL CONDITIONS

Calabash, NC Portland, OR Salt Lake City UT Phoenix, AZ Dallas TX
DB 93.8 92 98.3 110.5 101.6
WB 81.2 67 62.6 69 74.7
Switch point 84.4 73.1 71.3 79.1 81.2
Adiabatic| Dry |Adiabatic| Dry |Adiabatic| Dry |Adiabatic| Dry |Adiabatic| Dry
Rack DTA
LT 175
MT 280
Gas Cooler capacity 753 782 697 766 696 811 724 887 730 840
Inlet pressure 1202 1289 1088 1253 1088 1377 1098 1617 1139 1442
Inlet temp 231 242 218 237 220 254 214 283 220 265
Outlettemp 92.4 96.8 81.1 95 79.3 101.3 87.1 113.5 89.2 104.6
Rack DBT
LT 103.3
MT 280
Gas Cooler capacity 639 667 588 652 585 694 612 769 622 743
Inlet pressure 1202 1289 1088 1253 1088 1377 1098 1617 1139 1442
Inlet temp 235 247 221 242 222 260 219 289 225 267
Outlettemp 92.4 96.8 81.1 95 79.3 101.3 87.1 113.5 89.2 104.6
Rack MTC
MT 335
Gas Cooler capacity 522 542 483 533 483 565 498 617 514 584
Inlet pressure 1202 1289 1088 1253 1088 1377 1098 1617 1139 1442
Inlet temp 215 228 202 223 202 239 200 269 206 252
Outlettemp 92.4 96.8 81.1 95 79.3 101.3 87.1 113.5 89.2 104.6
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Average COP Adiabatic vs Dry
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Annual water consumption per city
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Gantner ADIABATIC GAS COOLER TECHNOLOGY

Usually higher TD between fluid and air

In most cases, considering an adiabatic temperature
solution results in a smaller heat exchanger.

Lower HoR required

Switch point can be increased to

_‘6'_ Recommended for hot/dry weathers were the
save water

energy consumption increases

4

.
= ;a“‘\)(@

|//7' Higher COP L

—~ Maintains the system working in subcritical
K() operation longer.
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LESSONS
LEARNED
BENEFITS
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v VFD Compressors
v Adding clean technologies when possible (solar panels)

R ETA I I_ v’ Adiabatic gas coolers to increase COP

v’ Evaporators with variable speed fans (DOE compliant)

SOLUTIONS / Wty

v Smart controls: water and energy monitoring
v Low GWP refrigerants
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DISTRIBUTION
CENTER
SOLUTIONS

v' Distribution center (LA) to include a solar canopy and battery
storage system. This brings 3.3MW

v VFD Compressors

v’ Evaporators with variable speed fans

v’ Smart controls: water and energy monitoring
v" Low GWP refrigerants

v’ Cascade system (Ammonia-glycol)

v’ Evaporative Condenser (880 TR)

v’ Cal Title 24
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LESSONS
LEARNED
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Choosing the Right Technology
Understanding Regulatory Compliance
Training and Education

Understanding Total Cost of Ownership

Continuous Improvement
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US Government incentives

Investment Tax Credit (ITC): This allows businesses to deduct a percentage of the cost of installing renewable energy
systems, including certain energy-efficient refrigeration technologies.

Tax Deductions under Section 179D: This allows commercial building owners to deduct the cost of energy-efficient
improvements, including refrigeration upgrades, directly from their taxable income.

Carbon Credits and Cap-and-Trade Programs: Some states participate in regional initiatives that allow businesses to
buy and sell carbon credits, creating a financial incentive to reduce emissions.

© © O ©

Renewable Energy Tax Credits: Incentives for installing renewable energy systems (like solar or wind) indirectly help
reduce CO2 emissions by promoting cleaner energy sources.
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THANK
YOU

Tania Herrera | T +1 630-720-0577
Tania.herrera@guentner.com
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