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WHY A REFRIGERANT
ANAGEMENT SYSTEM?

EPA COMPLIANCE!M!

sEase of gathering data for Carbon Footprint, Climate
Reqistry, Green Chill & other sustainability initiatives.
Money- Easy to manage what is accurately
measured.

*Great way to identify source of leaks and work with
contractors to correct.




Leak Repair Requirements

sRefrigeration and a/c systems with charge sizes

reater than 50 lbs

»Industrial process refrigeration
»Commercial refrigeration
» Comfort cooling a/c

ust repair within 30 days

» Or convert to non-ODS
» Or retire within 1 year

K repair Is the responsibility of the equipment
er/operator NOT the technician



Recordkeeping & Reporting
Requirements

*Technicians must keep copy of certification card at
their place of business

*Technicians must provide service record to their
customers

»Date and type of service
»Amount of refrigerant added to the system




How Do We
Begin to
Comply?




One Retaller's Journey

Hy-Vee outsources all refrigeration
ervice. Store directors have A LOT of
utonomy. We deal with over 50
frigeration contractors.

aper-based system was used until 2005.
per system left us with “Opportunities”.




OPTIONS CONSIDERED

*A paper-based system with better
checks and balances.

*Proprietary software
«“Off the shelf” software package

\Web-based software service -
We chose this one




Hurdles

«Sell it internally

*Get good data for initial database
for 200+ stores

Educate 50+ contractors
*Ensure use of the system




| essons Learned

*\We now know exact cost impact leaks
have on our business.

\We know where our leaks are
ccurring.

Leak rates have dropped every year!
e can track quality of installs.
NSTALLS ARE KEY!!!




LEAK DETECTION 101

ADVANCED REFRIGERATION & AIR




Topics to be covered...

he importance of leak detection from the
contractor’s perspective

ols and Methods used for Leak Detection

ak Detection — Construction / Installation
cedures

k Detection — Service Procedures
k Detection — Specific Equipment
torical Trends




. CONSTRUCTION / INSTALLATION
PERSPECTIVE

Il leaks need to be found on a new
stallation to ensure that good vacuums
n be pulled

 Poor Vacuums = Unreliable Equipment for
life of the Equipment




Service - Preventative Maintenance
Agreement Perspective

majority of PM agreements hold the
eontractor responsible for losses of
frigerant with the exception of vandalism
natural disasters.

rge amounts of refrigerant being lost
ect the contractor’s bottom line.



Service (Service Related)

eputation — Customer’s will not want to
ntinue doing business with a company
at has to continually come back to
charge the units.




Environmental Concerns

. ryone has a responsibility to think about what
dition we leave the earth in for future generations.

. can achieve sustainability by meeting the needs of
resent without compromising the ability of future
rations to meet their own needs.



Section 608 of the Clean Air Act

. s iIs the law of the land in our industry and it’s
elines must be strictly adhered to.

. law requires the repair of leaks In
Igeration and air conditioning equipment



Tools and Methods used for
Leak Detection

ctronic Leak Detector
Ide Torch Leak Detector
e Bubble Soap Solution

gen and Pressure Gauges
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Electronic Leak Detectors

ny different types on the market

very important to determine which detector
est at finding certain gases (Example: some
k great at detecting R-22 but not 404a)

continually try new leak detectors to
rmine which gases they are suitable for
cting.
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Halide Torch Leak Detectors

est Style
ed to get in the general vicinity of a leak

en the sniffer hose crosses a leak the flame
nges color from blue to a bluish-green
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Bubble Soap

method Is used to pinpoint small leaks once
lide torch or electronic leak detector gets it
e general vicinity
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Nitrogen and Pressure Gauges

e These items are used In new construction
and during services when leaks occur in

underground pits and whenever else other
methods are not working



Leak Detection
onstruction / Installation Procedures

ew Store Construction - Parallel Rack

e Assuming all connections between mechanical
me, rack, condenser, systems, cases, and
lk-ins have been made

late the rack from all systems connected to it

ystem is defined as a liquid line entering, and
uction line returning from a case, set of
es, or a walk-in




here may be up to four valves

n a parallel rack that need to be
osed in order to isolate the
Ividual systems

guid Valves

ction Valves

t gas / cool gas valves
ualizer valve



ew Store Construction Continued

Insure every valve is addressed we have adapted the
fallowing procedure.

Take every valve and schrader cap off of the rack. Make sure
thiS Is doubled or tripled checked none are missed before
INg to the next step.

Ing on one side of the rack begin by tightening each
schrader core. As each is tightened replace the cap. Move
arotind the rack until each schrader valve is tightened and
th ps are replaced. Once this procedure is complete walk
arouhd the rack and double check that all schrader caps are
on, @nsuring all valves have been addressed.

Move to king valves next. Follow the exact same procedure
untif@ll kings valves have been opened, packing tightened,
an ps replaced. Again double check to make sure all caps



ew Store Construction Continued

ve to ball valves next. Make sure they are all opened and
ack nuts are provided tighten them.

e to flare nuts next. Moving in the same direction around
thérack tighten each and every flare nut.

Remove any check valve parts. Make sure gaskets are in
goad condition and replace and tighten caps.

M compressors. Tighten all bolts on suction king valve
ports, oil pot bolts, head bolts, and discharge rotor lock nuts
andolts, and oll screen bolts.

Move to condenser and tighten schrader cores and any flares
If spliiter valves are used.



ew Store Construction Continued

ve to walk-Ins and make sure all hand valves are open,
s€hrader cores and caps tightened, flare nuts on expansion
valves tightened, solenoid valve nuts tightened, and manually
open solenoid valve stems. Tighten valve stem nut and
replace and tighten cap.

MoWe to cases and tighten all schrader cores and caps. If
expansion valves have flares tighten them and tighten screen
nut@n soldered valves. Tighten all solenoid valves and open
all'h@and or ball valves.

Pressurize rack/ condenser/ heat reclaim with nitrogen up to
10 to build volume so the systems can be checked next.
At this point the focus will be on identifying just large leaks
that@an be heard or seen on a pressure gauge.



ew Store Construction Continued

gin with the first system.
nnect pressure gauge on suction side
Open liquid ball valve.

Nitkogen will flow through the liquid line to the
expansion valve through the evaporator and
INnt@ the suction line.

When the pressure reaches approximately 60
pouihds on gauge, re-isolate the system.




ew Store Construction Continued

atch suction gauge briefly in order to spot a large

k that might allow the pressure to drop quickly on

tinue until all systems have been checked for
leaks.

diately recheck pressure on each system

on both suction and liquid side. The reason for
that If a leak is present on the liquid side,

ure may not return through the expansion

and the suction side would continue

aining pressure but the liquid side would drop.




New Store Construction Continued

2If a leak Is discovered, bring the pressure
p In the system to a point where it can be
Reard.

e I[Bleak Is found = Repair

e |[fthe leak i1s not found = Make record and
ve on to the following system



ew Store Construction Continued

ce all systems have been completely checked, return to system or
systems that are leaking and apply bubble soap to all schrader’s, solenoid
es, expansion valves, case piping, and welds. If leak cannot be
ted make note and keep this system isolated.

@) all systems are leak free, open ball valves on all systems (with the
exception of any with leaks that have not been found) and bring rack,
con@denser, and heat reclaim system pressure up to 1 Y2 time operating
pressure. This is usually 250bs. Let systems equalize for at least 30
mi S.

late systems, condensers, and heat reclaim systems from the rack
and make pressure recordings of each isolated block. For systems that
are wn to be leaking add small amount of refrigerant as trace gas and
bring@ressure up to 250Ibs with nitrogen. Re Check every component on
that system with electronic till leak is found.

Let Sit over night.
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ew Store Construction Continued

-check the pressures in the morning.

pending on any temperature changes, there
ht be a slight pressure change but this will be
seén in all isolation blocks.

If @n Isolation block has a less then normal pressure
drop, all components within that isolation block
Inclliding valves, schrader’s, weld’s, and factory

W need to have bubble soap applied.

If | can not be found refrigerant 22 can be added
as altrace gas and an electronic or halide torch leak
deté€tor can be used to detect the leak.



ew Store Construction Continued

2 0Once leaks are repaired, open all systems and allow
verything to equalize. Add pressure as necessary to
ring rack to 250Ibs. After equalizing re-isolate

mponents and allow systems to sit for at least 2 days
th no indication of any pressure drops.

. ce confident all leaks have been found all valves are
ned and holding pressure is released and vacuums
pulled

. vacuums need to be pulled from both the high and
|OW sides of the rack

. e manufacturers provide vacuum access points



ew Store Construction Continued

Il vacuum to five hundred microns and
pieak with nitrogen

e Reé-Pull vacuum to five hundred microns and
K with nitrogen

final vacuum to a lowest point below 500




ew Store Construction Continued

«2Some owners may have different vacuum
equirements

e If vacuum is good break final vacuum with
frigerant. Bring to a holding pressure
ove 30Ibs.

. ce power arrives the unit can be fully
rged



Remodels

«Jf new racks are being added or old racks
re being replaced during the remodel the
ocess Is the same as a new store.

. nly new systems are being added or
laced, the process is as follows...




Remodels Continued

he liquid and suction line are run as close
the racks, cases, and/or walk-Ins as
possible.

time permits, the walk-ins or cases may
tied on.

ot, both ends are looped together with
chrader and pressurized with nitrogen.



Remodels Continued

fter a reasonable amount of time, the
ressure Is verified.

the pressure did not hold, the pressure Is
creased so that the leak can be heard.

he leak is still not found, all components
the system are checked with bubble

P.



Remodels Continued

ce systems are leak free, they are tied into the

ew welds made after the previous
surization are checked with an electronic leak
tor and bubble soap.

cases and walk-ins were not tied in before
urization they are also checked with an
onic leak detector and bubble soap.



Remodels Continued

*20nce the system is in good shape, the
mall amount of refrigerant is reclaimed
nd a good vacuum is pulled on the

stem.

ce the vacuum has been pulled, the
tem Is restarted.




ak Detection — Service Procedures
Pr@-Active (Preventative Maintenance Program)

sheets should be maintained on every rack and
onditioner

e should have a place to log or graph the
erant levels on a monthly basis

logs show that levels are not dropping, visually
ct racks for oll leaks and make any repairs as
sary

f time permits, check with a leak detector



éak Detection — Service Procedures Continued

d to be checked with an electronic leak detector
then pin pointed with a halide torch and bubble

check airflows and perform walk-in

ctions monthly you can carry an electronic leak
tor with you which will decrease the amount of
pent performing the maintenance program.



eak Detection — Specific Equi

Cases

detect a leak in a case, the leak sensor Is put
INto the stream of air flow supply. Depending on

Ich side of the case the expansion valve is
lo€ated on will determine where Iin the case the leak
IS I@cated.

rigerant is detected any where other then
e the expansion valve is located then the leak
IS most likely in the evaporator.

Onee a leak is confirmed, the case Is pulled and




_eak Detection — Specific Equil

Walk-Ins

Since walk-ins are an enclosed
environment, as soon as the door Is
open the leak will be detected.



eak Detection — Specific Equi

Racks

ut down the motor room or weather pack and listen for a

rec
res

K. Thoroughly inspect rack with an electronic leak
ctor. This will get you in the general vicinity, but bubble
will be needed to pinpoint the leak.

leak is still not found, switch to a halide torch and
ct the rack again. Turn system back on and if the leak
an not be found it may be in the overhead.

ystem will have to be cut from the rack so no non-
nsables will get mixed in with the rack. The liquid and
n line are looped together and pressurized.

the leak is found the system is emptied of nitrogen,
ected and a vacuum is pulled and the system is
ed.



eak Detection — Specific Equipment

Condensers

ut down power on rack and condenser.
InSpect condenser for oil spots or stains. Use
elther a halide torch or electronic leak
detector at the equipments headers then
praceed on to the air intake side of the coll. If
noleak is found, the condenser will have to




eak Detection — Specific Equil

Heat Reclaim Colls

* 4 he same process for heat reclaim is the
me as with the condensers. Before
ginning the process you can valve off

heat reclaim and check the pressure.

e [Bleak Is large enough a pressure drop
uld be noticed.



Leak Detection — Specific Equipment

Hot Water Tanks

gin by closing off valve to the tank. A
préssure drop may be noticed. If not go over

with an electronic leak detector.
e SOMmetimes you can check water leaving the
tank, but be cautious because the foam

iIns@lation may give an incorrect reading.




Re-Active (Emergency Service Call

«2|f the leak Is small you may only lose a couple of
ystems on the rack. To determine If this is true,
alve off the liquid lines to a couple of systems

the racks that are working properly.

e IBthe systems that are not working come down
temperature, the problem is refrigerant.

. m this point everything on that rack needs to
leak checked using the procedures
viously mentioned.



e-Active - Emergency Service
Call Continued

f the leak Is large, everything on the entire
ck may not be working.

Ii it Is determined that the leak is on a
rtain system - that system, the heat
laim tank, or hot water tank, they may
Isolated and refrigerant added to get
rest of the rack running properly while
leak Is repaired.



Historical Trends (Data Analysis)
Where Leaks Occur

atural Disasters  Welds / Factory

ompressor Change Welds

vels / Top Off from » Gaskets
evious Repair « Caps/Cores

o rations e Controls
e Deterioration » Flares
« Packing

rigerant
versions
dalism / Other

e Evaporators

« Condensers

« Heat Reclaim Tanks
and Coils



Deterioration

longer the life of the equipment, the more
Il face leaks through deterioration. Valves
ther components are constantly in contact
ater due to condensation. This creates
hich may potentially evolve into leaks.



Gaskets

e neoprene gaskets [ TR *'"Fa-rm-mr:r I !

a&"'!! rrrn"" s

Ide the component
system wear over
. The longer the

f a piece of
pment, the more
we are to face

s with the




Natural Disasters

Natural disasters are beyond our control
and can possibly cause damage to
equipment that will cause a loss of

refrigerant.




Welds / Factory Welds

tremely important for the contractor and manufacturer
nitor the quality of all welds being performed on

ent that is being made in a store. This can be done by
ring which pipefitters are installing which systems so

a problem does arise, the installers in question can
additional training.



Compressor Chanages

en times on small

tems, when the

pressor is replaced the
IS reclaimed. If the
pressor is burnt out it is
lly more cost effective

ew gas rather then

Id gas, as this may
minate the entire

. Minimal losses may
on large systems if
lation valves for the
essors do not




| evels

ten when leaks are

aired, only a minimal
ount of gas is added
e equipment to T §
jieve the proper Ny / j e R
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ted over a period

¥

e

S il P

S - SprEy
Ny ..'_ II'I -

" ra

L

AL

e
- 1
A - |
Byet
iy

I"':'

u ) .—"."1

-

-

-u-_!,'

| a4

/ I A

e : i Sy
F f f"-l.'.

i BN
y
|
'
= )

of tithe the fluid levels
th ere set by the
0 r will not appear at

oper levels.



Controls

ny older controls have

lllary tubes that connect to a
t to directly measure the
racteristics of the refrigerant
g mechanical springs to
and close switches.

rn systems mainly use an
onic encapsulated

ucer which sends an

iIcal signal to a control

Id style capillary tubes
ot properly installed
llicone they could break,
ng large amounts of
ants. These leaks have
Inimized by replacing
controls.




Vibration

ith anything in motion vibration can
cur. To minimize leaks, pipes and other
ponents need to be properly secured.




Caps / Cores

Schrader Valves along with
their cores and caps are an
entry point as well as
sometimes an exit point for
refrigerants. It is important
to ensure that the valve
_ et was not leaking with the
el o core installed and that the
ST . core is tight and the proper
caps were used. For
example, hard caps should
be used with a copper
gasket for high pressures.



Flares

ares leak because

the threads and
e, which

nds the flare and
causes it to back off.




Packing

hen oill comes In
tact with the
igerant it will

Inual tightening
Iso cause the
Ing to weaken.




Conversion

S certain refrigerants are phased out,
ey have to be replaced. This is not due
a leak but rather the conversion
OCeSS.




Heat Reclaim Tank

ater Is In constant contact with the
pper inside the tank which can cause
rrosion of the copper to occur and rust
build up.




Vandalism / Other

*2One of the more recent causes of
efrigerant loss has been the theft of
opper. With the rise of copper prices,

efts have become much more prevalent.

e “Other” is defined as anything that can not
categorized into any of the previously
ntioned items.




Istorical Trends (Data Analysis)
2006-2007

. ural Disasters (0.00%) <« Welds/ Factory (18.01%)
. pressor Change (1.56%) Welds
. Is / Top Off from (8.89%) <« Gaskets (8.95%)
lous Repailr Caps / Cores (9.89%)
' tions (5.32%) Controls (4.56%)
. loration (3.96%) Flares (9.38%)
: erant (1.02%) Packing (9.89%)
rsions e Evaporators (9.26%)
: lism / Other (5.68%) « Condensers (3.48%)

 Heat Reclaim Tanks (0.82%)
and Coills




Conclusions / Questions
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