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Heatina & Coolina

Alternative Refricerants

Alternative Refrigerants

Definition
Refrigerants that do not destroy the earth's
protective ozone layer.

Building Use Building Type

* highrise office *new

* owrise office * retrofit

® highrise apartment

* [owrise apartment
Development Status

* new technology

* retall
*food service
® institutional

* arena
Description
Until recently, most refrigeration

(air-conditioning) systems used CFCs (typically
Ri11 and R12). In addition,
were installed with CFCs as the blowing agent.

foam insulations
As a result of the Montreal Protocol to protect
the use of CFCs in
these two applications has been eliminated. In
most cases, the replacements are HCFCs
(typically R22 and R123). Although HCFCs have
only 1/20th the ozone depleting potential of
CFCs, the use of HCFCs does reduce the ozone

the earth's ozone layer,

layer. International agreements put limits on the
production of HCFCs and their use will be
phased out, beginning in 2004.

There are several classes of refrigerants that
have zero ozone-depletion potential. The most
replacement for HCFCs are HFCs
and many refrigeration systems (such

common
(R134a),
as refrigerators) are available with this new
R134a is a greenhouse
to global

refrigerant. However,

gas and its release contributes

warming.
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Alternative Refricerants

There are alternates to R134a. Lithium bromide,

a salt solution, is often used in absorption

chillers. It is non-toxic, non-flammable and
does not contribute to global warming.
Ammonia is often used in low—temperature
refrigeration applications such as ice-rinks;
however, ammonia is very toxic. Research
continues into other non-ozone depleting
refrigerants. Fluoroidocarbons (FICs) are a

promising replacement for CFCs and HCFCs,
but as yet are not commercially available.

Benefits
- conserves atmospheric ozone
- lowers greenhouse gas emissions

Limitations

- may lower operating efficiency of refrigeration
equipment

- may be less stable, more toxic or flammable
than conventional refrigerants

Application

Most building refrigeration
systems use HCFCs as the refrigerant, with
absorption chillers being the notable exception.
Most refrigerators are now HFC based.

new commercial

Experience

Alternative refrigerants work very well in the
HVAC and building industry in both new and
retrofit applications. Refrigeration systems that
use HFCs as a direct replacement for HCFCs
are slightly less energy efficient than those
which use CFCs, and thus they require more
operating energy. This efficiency shortfall can
be met through improved equipment design.

Cost

The conversion from ozone—depleting
chemicals to non-ozone depleting chemicals
has had little effect on the price of equipment or

materials that use them.
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Information Sources

ASHRAE Handbook of Fundamentals, Chapter
18, American Society of Heating, Refrigeration
and Air Conditioning Engineers, 1997

1791 Tullie Circle NE

Atlanta GA

USA 30329-2305

tel 1 800 527 4723

fax 1 404 321 5478
www.ashrae.org/book/bookshop.htm

The R-22 Alternative Refrigerants Education

NEEX

ASHRAE Handbook of Fundamentals, Chapter
18, American Society of Heating, Refrigeration
and Air Conditioning Engineers, 1997

1791 Tullie Circle NE

Atlanta GA

USA 30329-2305

tel 1 800 527 4723

fax 1 404 321 5478
www.ashrae.org/book/bookshop.htm

The R-22 Alternative Refrigerants Education

Program Program
American School and Hospital Mainframe  American School and Hospital Mainframe
Magazine Magazine
http://www.advancedbuildings.org/_frames/fr_t_heat_alt_refrig.htm 3
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Alternative Refricerants

[E5X=- 4]
Motor Vehicle Air Conditioning substitutes for CFC—12 Reviewed
Under EPA's SNAP Program as of May 1, 2001

http://www.epa.gov/ozone/snap/refrigerants/macssubs.html#note?2

Acceptable Subject to Use Conditions (2)

Components
Nar?e Date Manufacturer |HCFC—-| HCFC- | HCFC- | HFC- (E‘{tggg) I&?Pgégg? HFC-
L 22 124 142b 134a 227ea
(3) 3)
e lar18/04 Several - - - 100 - - -
Intercool
FRICC |6r13/95|  Distribution - 39 - 59 2 - -
800-555-1442
Refrigerant
Free
Zone/ Management
RB_276 5/22/96 Services of - - 19 79 - - -
) Georgia
— 800-347-5872
lkon—-12{5/22/96 lkon Corp. Composition claimed as confidential business information
601-868-0755
R-406A/|10/16/9| People's Welding 55 _ 2 _ _ 4 _
GHG(5) 6 800-382-9006
GHG-H|[10/16/9] People's Welding 65 ~ 31 B ~ 4 B
P (5) 6 800-382-9006
GH?_M People's Welding
800-382-9006
A“t?/”os 10/(‘36/9 McMullen Oil | 51 | 285 | 165 | - - 4 -
Chill-It Products
(5) 800- 669-5730
Hot
Shot/ |10/16/9 ICOR B _ B
Kar Kool 6 | 800-357-4062 | 20 | 89 | 99 15
5] Technical
echnica
Freeze 10/ gf’/g Chemical - - 20 80 - - -
800-527-0885
GHG-X5 People's Welding _ B _
(5) 6/3/97 800-382-9006 41 15 4 40
SP34E 12/18/0 Solpower Composition claimed as confidential business information

0 888-289-8866

Unacceptable Substitutes (2)

Name (1) Date Manufacturer Reason . _
07-12@® 3/18/94 07 Technology Flammable blend of hydrocarbons; insufficient data to
demonstrate safety
Contains CFC-12, which is inappropriate in a CFC-12
substitute
Flammable blend of hydrocarbons; insufficient data to

demonstrate safety

R-176 3/18/94 Arctic Chill

HC-12a® | 6/13/95 OZ Technology

Duracool 6/13/95 Duracool Limited This blend is identical to HC—1l2a® in composition but is
12a __manufactured by a different company i
R—405A 6/13/95 Greencool Contains a perfluorocarbon, which has extremely high

global warming potential and lifetime

1. Many refrigerants, including R-401A (made by DuPont), R-401B (DuPont), R—409A (EIf Atochem),

2. Care 30 (Calor Gas), Adak-29/Adak-12 (TACIP Int'l), MT-31 (Millenia Tech), and ES-12R (Intervest),
have not been submitted for review in motor vehicle air conditioning, and it is therefore illegal to use
these refrigerants in such systems as an alternative to CFC-12.

3. See text for details on legality of use according to status

Acceptable Subject to Use Conditions regarding fittings, labeling, no drop—in, and compressor shutoff
switches.
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Alternative Refricerants

Unacceptable; illegal for use as a CFC-12 substitute in motor vehicle air conditioners
4. Although some blends contain flammable components, all blends that are Acceptable Subject to Use
Conditions are nonflammable as blended.
5. Freezone contains 2% of a lubricant HCFC-22 content results in an additional use condition: must be
used with barrier hose

http://www.advancedbuildings.org/_frames/fr_t_heat_alt_refrig.htm 15



