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Determining Recovery Cvylinder MAXIMUM Capacities

Working with refrigerant recovery cylinders is a basic part of Next, for the refrigerant to be recovered, determine its liquid
servicing refrigeration systems. Technicians need to work density at a saturation temperature of 130°F. Refrigerant
safely when handling these cylinders. manufacturers publish the various saturation properties of
their refrigerants which includes the liquid density at various
A potential hazard can result from overfilling these cylinders. saturation temperatures. For example, if R-134a were the
To prevent overfilling, recovery cylinders should not be filled refrigerant to be recovered, its liquid density at a 130°F satu-
to more than 80% of their internal volume. ration temperature is 67.46 Ib/ft>.
Most technicians will accomplish this by placing their recov- Next, determine the tare weight of the recovery cylinder,
ery cylinders on an electronic scale and monitoring the which is the weight of the cylinder if it were empty. This is
weight of the cylinder during the recovery process. When also stamped on the outside of the recovery cylinder. For
the recovery cylinder reaches a weight equal to 80% of its example, if using a nominal 50 Ibs. recovery cylinder, the

total capacity a technician will stop the recovery process and tare weight would be 24 Ibs.
change cylinders, if needed. In order to use this method ef-
fectively a technician
must know the cylin-
der’s weight that
would equal 80% of
its maximum capacity.
This maximum weight
will vary slightly be-
cause different refrig-
erants are used in a
recovery cylinder, and
different refrigerants
have different liquid
densities.

Next, use the following formula to determine the maximum
cylinder weight:

MCW = (v * d * 0.08) + Tw

MCW = Maximum cylinder weight

v = Cylinder Volume

d = Liquid density of the refrigerant at 130°F
Tw = Tare weight

For example, if the cylinder holding R-134a with a liquid den-
sity of 67.46 Ib/ft> at 130°F saturation temperature had a wa-
ter capacity of 47.17 Ibs. and a tare weight of 24 Ibs, the
maximum cylinder weight would be:

There are two basic
ways to accurately
determine the maxi-

Cylinder volume = water capacity + 62.5 Ib/ft?

mum weight of a recovery cylinder: 1) the recovery cylinder Cylinder volume = 47.17 Ibs + 62.5 Ib/ft® = 0.75ft>
manufacturer can publish this data for various refrigerants, or

2) a technician can calculate this value. MCW = (v *d * 0.08) + Tw

To determine this value, use the following procedure: MCW = (0.75ft> X 67.46 Ib/ft* x 0.08) + 24 Ibs
First, calculate the internal volume of the recovery cylinder MCW = 64.48 Ibs.

being used. This can be accomplished by dividing the water
capacity of the cylinder by the density of water, which is 62.5

Ib/ft®>. The water capacity of a recovery cylinder will normally For safe operation a technician should not continue to fill this
be stamped on the outside of the cylinder. recovery cylinder once its weight has exceeded 64.48 Ibs.
For example, if a recovery cylinder has a water capacity of Again, overfilling a recovering cylinder can lead to very seri-
47.17 Ibs., then its internal volume will be 0.75 ft* (47.17 Ibs ous injury.

+ 62.5 Ib/ft® = 0.75ft%).




Page 2

Refrigeration Service Engineers Society

EPA Requirements for Leak Repair

Owners of commercial refrigeration systems
containing 50 pounds of CFC or HCFC refrigerants are
required by the Environmental Protection Agency
(EPA) to repair refrigerant leaks when the leak rate
equals or exceeds 35% of the total system charge over a
one-year period. It is the leak rate and not the total
amount of refrigerant lost that the EPA uses to
determine when a leak must be repaired. For example,
if a system containing 100 pounds of refrigerant loses 5
pounds of refrigerant over a month’s period, it would
exceed the 35% trigger rate. Although a 5 pound loss is
only 5% of the total system charge, if left un-repaired it
would lose 60 pounds over a year which is 60% of the
total system charge.

In order to comply with this regulation,
equipment owners must keep accurate service records,
documenting the date and type of service as well as the
quantity of refrigerant added to these systems. These
records should be maintained on site for a minimum of
three years. There are several refrigerant log booklets
and software programs available to aid an owner in
these record keeping requirements.

In order to determine the leak rate of a system,
the full refrigerant charge of the system must first be
determined. This full charge value will be used as the
baseline when determining the leak rate of a system.
There are several ways an owner can determine the full
refrigerant charge of a system. If available, they can
rely of the documentation provided by the equipment
manufacturer.  They could record the amount of
refrigerant added to a system after all the refrigerant has
been recovered, the system evacuated and then
recharged. They can calculate the full charge based on
the component sizes, refrigerant density, volume of
piping, and other considerations. They could also use
other baseline data available as long as they document
how they determine the full charge of the system.

Once the full refrigerant charge of a system has
been determined, the following formula can be used to
calculate the leak rate of a system:

Ibs.refrigerat
added
Ibs.refrigeram
infullcharge

365days
Smallebetween tk number

LeakRate(%/year)= 100

of dayssincerefrigerat was
lastaddedor 365days

For example, if a commercial refrigeration system with
a full refrigerant charge of 135 pounds has lost 15 Ibs.
of refrigerant over the last 90 days, the leak rate per
year for this system would be:

This exceeds the EPA's 35% trigger rate, and the

Leak Rate (Y/year)= 2105, 36508YS 154 4504
1351bs.  90days

refrigerant leak would need to be located and repaired—
which the owner has 30 days to do. This requirement
can be waived if, within 30 days of discovery, the
owner develops a one-year retrofit or retirement plan for
the leaking system.

Some equipment owner may not be aware of
these EPA regulations. Refrigeration contractors and
their technicians need to inform their customers of this
regulation when servicing and maintaining these
systems. Refrigeration contractors should also be of
assistance to their customers both in the record keeping
requirements and when a leak rate has been exceeded.
This can be a great opportunity for refrigeration
contractors, allowing them to build a solid relationship
with their customers and grow their customer base.

For more information on complying with the
EPA’s regulation on refrigerant leaks as well as other
refrigerant regulations, visit their website at
http://www.epa.gov/ozone.

: HAVE YOU TAKEN A CM OR CMS EXAM LATELY? :

: It's an ‘elite’ status in RSES that you'll be very proud of ®
[

e and it could be a good reason for your boss to give you e
:a raise! Contact our Educational Chairman and ask:
e him/her when the next one will be. It's free the first e
:time. So don’t delay and do take the challenge. e

EEEEEEEEEEEEEEEEEENEEEEEEEEEEEDR
Have you thought of sending in a
question to the RSES Journal?

printed in the Journal. Everyone learns from it!

]
| |
u
| |
| |
It’s free, plus you’ll get your question and an answer :
| |
u
| |
1




sonnsrone (G Pa“ls
Supplies S

Equipment

27-01 BROOKLYN QUEENS

EXPRESSWAY WEST

WOODSIDE, NY 11377 S EALED UNIT

FAX (718) 2744972 PARTS CO.,, INC.

Large PO. BOX 21

Locg'tock 2230 LANDMARK PLACE

ALLENWOOD, NJ 08720 USA
(732) 223-6644
FAX: (732) 223-1617

Free Catalogue

71 8-545-4896

WHOLESALE ONLY

HVAC Water Treatment

Speclalty Cleaning
Pipe + Duct = Coil

HVAC Antifreeze

Lab Services
Indoor Alr Quality

718-361-6666

www.csiontheweb.com
> T,

UNITED
REFRIGERATION INC.

Refrigeration, Air Condition-
ing, Heating, Supplies,
Equipment & Parts

Jim Herlinger
Branch Manager
51-05 59* Place

Woodside, NY 11377-7408

Tel: 718 476-2600
Fax: 718 476-2648
Branchv2@uri.com

SUPPLY
CO. INC.

HALSE

FOR ALL YOUR

AIR CONDITIONING
REFRIGERATION

EQUIPMENT
PARTS SUPPLIES

EPA-CERTIFICATION TESTING

241 HALSEY STREET
BROOKLYN, NY 11216

(718) 574-4774
FAX (718) 574-4778

COMING EVENTS

ECM’s: New Stuff | Bet You Didn’t Know
Defrost Differential Regulating Valves & Oil Analysis
Mitsubishi Ductless Split Systems
Copeland Digital Discus Compressors
Using Data Loggers for System Diagnosis
Air Filtration Basics (You Thought You Knew It All)

If you have any suggestions or requests for future programs, please let us know!

Fire Ice
Mechanical Inc.

'mf.dnmueg';

l HVAC|R Service Contractors
KURT J. EGGERT

! WHOLESALE DISTRIBUTORS ' )
' Refrigeration/AC/Heating : Vogt Tube-lce Authorized Dealer/
! BROOKLYN (718) 257-403g | " ey wevfe lcheicaes

99.03 Foster Ave, i
I JAMAICA (718) 526-0330 !
| 139-29 Queens Blvd. 1
1 MT. VERNON (914) 668-36311
1 5515 Columbus Ave.

Newest in Waler Treatment Technology
Air Conditioning & Refrigeration

Tel (718) 631-1503
Fax (718) 279-4686

ThermatiX Supply

Plumbing, Heating, and Air
Conditioning Supplies

“We keep you supplied”

\

3
%

%

73 Broadway, Hicksville, NY 11801
toll free: (877) 390-9421
tel: (516) 513-0985 / 0986
fax: (516) 620-5942
email: sales@thermatixsupply.com

%
L
iy

~ Integrit ©

BCO

49-70 31st STREET
L.I.C., NY 11101
Phone: 718-937-9000
Fax: 718-392-1296
1-800-937-9000

Suvar

WEDDINGS

OUR SPECIALTY
Special Attention Given To

i Dismnts Giren b S O
3
by the bridge
21-01 24t Avene, Astoria, NY 11102
T8 7217777
ANTHONY M. CORBISIERO
RICHARD F. CORBISIERO




Page 4 Refrigeration Service Engineers Society

METROPOLITAN NEW YORK CHAPTER, RSES
For Information Call: Stan Hollander, CMS (718) 232-6679

Our congratulations to all the students who successfully
completed the RSES Technical Institute Educational

Program. The Certificates will be presented at the
September meeting. PLEASE ATTEND.

Wednesday Septembe( 14th, 2011 at 7:30pm

RICCARDO’S
21-01 24th Avenue, Astoria NY 11102

Unique Features and Application of New TXV's
plus Scroll Compressor Update

by
Scott Redmond of Danfoss, Inc.
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