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September 16, 2017, marked the 30 year anniversary of the original Montreal Protocol,
a unanimously-ratified international treaty phasing out substances that deplete the

ozone layer. Through the Montreal Protocol, use of CFC refrigerants is now banned
in the United States, and the phase-out of HCFCs is currently in its final stage; new
production and import of HCFCs will cease in 2020. Replacing these HCFCs in new
equipment and for system retrofit are many new HFC and HFC-blend refrigerants
that include R-410A and R-407C.

When the first stage of the Montreal Protocol took effect in 1987, most countries
were primarily concerned with ozone depletion potential (ODP); global warming

potential (GWP) was scarcely on the radar.
First-generation CFCs like R-11, R-12, and R-502

were gradually replaced with HCFCs (and some HFCs)
with much-lower ozone depletion potential (ODP). The highly-popular R-22
has a pound-for-pound ODP that is roughly eighteen times lower than the
CFCs it replaced. As an added benefit, the global warming potential for most
HCFCs is at least six times lower than CFCs.

The second stage of the
Montreal Protocol was the gradual migration from HCFCs to
HFCs, which have zero ODP. With the  phase-down process now
in its final stage, there has been a dramatic and continuing rise
in the price of R-22 and other HCFCs. Once new stores are
depleted, repairs can only be done with reclaimed refrigerant
that has been cleaned and reprocessed, and these supplies will
become increasingly scarce as time goes on, as well. This is an
important consideration for owners of HCFC systems, which
are becoming more and more costly to service due to
skyrocketing refrigerant prices. For preferred HFC replacements
in various applications, please see our Refrigerant Overview .

The elimination of HCFCs in favor of HFCs has been complicated
by the enactment of the Paris Accord, in spite of the United
States’ rejection of the global pact aimed at curbing greenhouse
gas emissions. Under the voluntary agreement, third-generation
HFC refrigerants that, until recently, were acceptable under the
Montreal Protocol are now either outlawed by participating

nations (with substantial supply and use restrictions, or new equipment bans) or are in active phase-out due to their
elevated global warming potential. Even though HFCs are still permitted here in the U.S., users considering near-term
replacement decisions should be aware that many states and municipalities will side with the international
community by scaling back or banning HFCs in favor of low-to-zero GWP hydrofluoroolefins (HFOs) and…
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PJM Mechanical Contractors, Inc., was
featured in the October 2017 issue of
Construction in Focus, a monthly digital
publication with over 112,700 subscribers in
the construction industry.  The informative
four-page article, “Full-Service & Fast-
Growing”, details PJM’s 34-year history,
capabilities, staff, safety, growth, recent
projects, and our wide array of services,
among many other topics.

Read the full article here.

PJM Featured in Construction in Focus Magazine
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Service Photo Album

Coil Performance & Replacement -
Cooling and heating coil performance
depends on many factors, including media
temperature, control valve positioning, and
airflow. Measuring flow and performing a
temperature profile can identify anomalies.
The coil above had considerable silt on the
bottom third of the coil, severely affecting
performance. A thorough internal and
external cleaning of the coils followed by
retesting fixed the problem. Several other
coils were replaced due to multiple poor fixes.
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Damper & Airflow Issue - On a recent service
call, PJM service techs found low- and no-air
conditions causing increased temperatures
and occupant discomfort. Through airflow
static pressure and DP checks, multiple
dampers throughout the facility were found to
have issues. Bound linkage and blades, broken
shafts, and non-operating actuators needed
immediate attention. Some dampers and
actuators required replacement while others
in better condition only required minor
repairs. Damper testing and an air balance
restored building systems to their design
intent.

REFRIGERANTS: ODP, GWP & the Montreal Protocol
[continued from page 1]
…natural gas refrigerants. Some commercial equipment using natural
gases and HFOs are already available on the U.S. market.

PJM’s Refrigerant Overview includes a list of high- and medium-GWP HFCs
most likely to be targeted for replacement in the near future, along
with their probable replacements. Additionally, all
manufacturers and nations are considering moves to
implement natural gas refrigerants that satisfy both the
Montreal Protocol and Paris Accord, but with several other
design and use considerations. These are included in our
Refrigerant Overview as well.

PJM  is expert in HCFC-to-HFC system retrofits and
replacements, and we also provide consultation for owners
interested in leapfrogging to fourth-generation HFO or natural gas
conversions or new systems. Contact us today at (609) 921-1394 or
sales@pjmmechanical.com

http://www.constructioninfocus.com/mag/CIFNAOct2017/viewer/desktop/#page/78
http://files.constantcontact.com/14fa1f05401/ef6e7a72-6e0d-4f06-9c7b-01a49a19491a.pdf?ver=1512665149000
http://files.constantcontact.com/14fa1f05401/ef6e7a72-6e0d-4f06-9c7b-01a49a19491a.pdf?ver=1512665149000
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The decision whether to repair or replace is a difficult one that every building owner must eventually face when aging
HVAC equipment breaks down. The first question, understandably, is always, “how much”, and any decent HVAC
contractor can quote a price for repairs or for a new piece of equipment, but the true cost is never quite that simple.

A choice made solely on the cost of repair vs. replacement is an uninformed one that can cost a bundle down the line.

When the equipment in question is newer-to-middle-aged,
relatively energy-efficient, and properly maintained, repair
is usually the better option, especially when detailed
records have been kept. For an older unit nearing the end
of its life cycle, however, the decision-making process is far
more involved, because the difference between repair costs
and purchase price is only one or many factors that go into
determining actual value. The key is to determine whether
the cost of new equipment sufficiently offsets the price of
repair.

As HVAC equipment ages, it breaks down more frequently,
and maintenance and repair costs increase, and frequent
downtime cuts into productivity and profit. Some parts and
components such as compressors, control boards, drives
and coils can be quite costly to purchase and labor-intensive to replace, and can be harder to find as time goes on. Utility
costs are another important consideration, as older units can be huge energy hogs and most new equipment is far more
efficient, often to the tune of tens of thousands of dollars per year, and sometimes into the hundreds of thousands.

Decision makers should also calculate the value of new warranties, manufacturer rebates, and energy incentive programs
like PSE&G’s Hospital Efficiency Program and Direct Install and New Jersey’s Clean Energy SmartStart Buildings and Direct
Install (through which a PJM client recently paid only 30% on an RTU replacement) when deciding whether to repair or
replace. PJM can help owners and facility managers weigh the value of repair vs. equipment replacement and make an
educated choice.
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Repair vs. Replace: When Should You Fix Your Equipment, and When Should You Throw In the Towel?

With more than 5 million Americans currently living with Alzheimer’s and a new
case diagnosed every 66 seconds, this holiday season finds many of our families
affected by this devastating disease. Fortunately, though, we can all help make a
difference with a donation to Cure Alzheimer’s Fund, a non-profit organization
dedicated to funding the most promising research to prevent, slow or reverse
Alzheimer’s disease.

Fully 100% of funds raised by CAF goes directly to research - over $50 million to date - and its funded initiatives
have been responsible for several key breakthroughs. Cure Alzheimer’s Fund has earned a 4-star rating from Charity

Navigator, the nation’s top non-profit watchdog organization, for seven consecutive years.

Please join PJM in supporting Cure Alzheimer’s Fund by donating to this very important cause. DONATE

www.curealz.org

https://curealz.org/donate
https://curealz.org


TYPE PRODUCT ODP GWP

CFC
R-12 HIGH HIGH

R-502 HIGH HIGH

HCFC

R-22 MEDIUM MEDIUM
R-123 MEDIUM LOW

R-401A MEDIUM MEDIUM
R-401B MEDIUM MEDIUM
R-402A MEDIUM HIGH
R-402B MEDIUM MEDIUM
R-408A MEDIUM HIGH
R-409A MEDIUM MEDIUM

HFC

R-23 ZERO HIGH
R-32 ZERO MEDIUM

R-134A ZERO MEDIUM
R-404A ZERO HIGH
R-407A ZERO MEDIUM
R-407C ZERO MEDIUM
R-407F ZERO MEDIUM
R-417A ZERO MEDIUM
R-422A ZERO HIGH
R-422D ZERO HIGH
R-423A ZERO MEDIUM
R-424A ZERO MEDIUM
R-427A ZERO MEDIUM
R-428A ZERO HIGH
R-434A ZERO HIGH
R-437A ZERO MEDIUM
R-438A ZERO MEDIUM
R-442A ZERO MEDIUM
R-507A ZERO HIGH
R-508B ZERO HIGH
M089 ZERO HIGH

HFO
R-1234yf ZERO LOW
R-1234ze ZERO LOW

Natural

R-170 ZERO LOW
R-290 ZERO LOW

R-600a ZERO LOW
R-717 ZERO ZERO
R-744 ZERO LOW

R-1150 ZERO LOW
R-1270 ZERO LOW

Ozone Depletion Potential (ODP) &
Global Warming Potential (GWP)

CFCs are 100% banned in the U.S. HCFCs are in the final stage
of phase-down; new production and import cease in 2020.
Ozone depletion potential (ODP) is a measure of the amount
of ozone depletion caused by a substance.
Global warming potential (GWP) is a measure of the global
warming impact of a substance.

HCFCs and Their Preferred HFC Replacements

REFRIGERANTS

HCFC HFC
R���������� C�������, I�����, ��� C�������������

R-22 R-410A

 Not a drop-in replacement. Requires major
equipment redesign and replacement of

existing systems due to much higher operating
pressure. Commonly used in new residential

and commercial HVAC.

R-22 R-407C

Drop-in replacement. Similar operating
characteristics to R-22, but lower performance.

Some oil differences. Blended refrigerant -
leaks at different rates. Used in new residential

and commercial HVAC and in older systems
that can be easily repaired.

R-22 R-407F
Drop-in replacement for refrigeration

applications. Similar characteristics to R-22.
Blended refrigeration - leaks at different rates.

R-123 R134A
Not a drop-in replacement. Commonly used in
centrifugal and screw chiller applications. Zero
ODP, but medium-level GWP. R-123 is slightly

carcinogenic, R-134A is not.

HFC HFO
R���������� C�������, I�����, ��� C�������������

R-404A
(high GWP) R-1234ZE  Refrigeration solution. Not a drop-in

replacement. Requires major redesign.

R-507A
(high GWP) R-1234ZE  Refrigeration solution. Not a drop-in

replacement. Requires major redesign.

R-23
(high GWP) TBD

R-410A
(med. GWP) R-1234YF  Residential and commercial HVAC

(rotary and scroll).

R-134A
(med. GWP) R-1234YF Commercial HVAC (screw and centrifugal)

HFCs Likely to be Targeted for Replacement per Paris Accord

● Ozone Depletion Potential (ODP)
● Global Warming Potential (GWP)
● Montreal Protocol
● Paris Accordwww.pjmmechanical.com


