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Why? What’s in it for me?

Change is the only constant.“
Heraclitus

“
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US Buildings Represent

72%
of electricity consumption

>36%
of energy usage

30%
of greenhouse gas emissions

72%
of electricity consumption

>36%
of energy usage

50%
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1. A brief history

2. Where are we headed?

3. Decision



JACOBS

A BRIEF HISTORY
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Past CFCs: R-11 & R-12

Human Friendly? Earth Friendly?
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Ozone Depletion Potential

Measures the 

amount of 

damage to the 

ozone layer
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Market Shares 

of HFCs 
(% of Metric Tonnes, 2012)
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Global Warming Potential

Measures how much 

a greenhouse gas 

can contribute to 

global warming.
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A Global Outlook

EU F-gas regulations R-134a phase-down on cars
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Chiller Total 

Cost of 

Ownership
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TEWI = Direct Emissions + Indirect Emissions

Total Equivalent Warming Impact
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WHERE ARE WE 

HEADED?
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R-123 Timeline

Fact: R-123 is being phased out

Sept. 16, 1987

Montreal Protocol

January 1, 2020

No more R-123 

new chillers

January 1, 2030

No more R-123 

production

2030 & beyond

100% phaseout
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R-123 R-134a

ODP 0.02 0

GWP 76 1324

COP 8.95 8.47

Atm. Lifetime 1.3 years 14 years

R-123
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R-134a

R-123 R-134a

ODP 0.02 0

GWP 76 1324

COP 8.95 8.47

Atm. Lifetime 1.3 years 14 years
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R-134a Timeline

Sept. 26, 2016

EPA SNAP

January 1, 2024

No more R-134a 

new chillers

2024 & beyond

R-134a 

production will 

continue

August 8, 2017

BUT WAIT!
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R-134a Timeline

status: It’s complicated.

Sept. 26, 2016

EPA SNAP

January 1, 2024

No more R-134a 

new chillers

2024 & beyond

R-134a 

production will 

continue

August 8, 2017

US Court overturned 

EPA.  No R-134a 

Phase-out.
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1. No ODP

2. Low GWP

3. Life cycle – Low TEWI

4. Application specific

5. Availability and Cost
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The Future HFOs

HCFC Replacement
Current HFO Alternative

R-123 R-1233zd

ODP 0.02 0

GWP 76 1

COP 8.95 8.85

Flammability None (1) None (1)

Atmospheric Lifetime 1.3 years 26 days

Efficiency

Chiller Cost

2%

3%
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The Future HFOs

HFC Replacement
Current HFO Alternatives

R-134a R-513a R-1234yf R-1234ze

ODP 0 0 0 0

GWP 1324 513 1 1

COP 8.47 8.28 8.17 8.45

Flammability None (1) None (1) Slight (2L) Slight (2L)

Atmospheric Lifetime 14 years 5.9 years 11 days 18 days
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Another Alternative… WATER



JACOBS

DECISIONS, 

DECISIONS…



JACOBS

R-123

R-134a Water

HFOs
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Think long term. 

Think TEWI.

Questions?


