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Good Practices for reducing refrigerant consumption and emissions
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' When you see this sign please discuss the questions

When you see this sign it means that you are the
responsible person

When you see this sign please stop and think about
safety
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Kigali Amendment: anticipated climate benefit

el Sl;rfa(;e témpéra{ureI - Without Kigali Amendment :
| change by HFCs * Red area indicates global

' temperature increase if
0.4 I Business as usual

o Velders et al. (2015) HFC use continues to grow
= 1 (business-as-usual
o 0.3 - Kigali amenc1jment scenario).
% Tt (2018} 2  Business -as-usual growth
o | in HFCs is estimated to
= ook 13 contribute up to 0.4°C
o | 1¢ global warming by the
Q {o -
£ ke end of this century
F ool 13 With Kigali Amendment :
i 18 * Blue line indicates expected
: 1= impact of Kigali Amendment
0.0L i T T . — warming due to HFCs will
2000 2020 2040 2060 2080 2100 be limited to about 0.06°C
Year
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Medium 300 - 1 000

Examples (GWP)
HFC-23 (14 800)
R-404A (3922) R-507A (3985)
R-410A (2088) HCFC-22 (1810) HFC-134a (1 430)
HFC-32 (675) R-447A (583) R-454B (446)
R-454A (239) R-455A (148)

R-430A (94)

R-717 (0) R-744(1) R-290(3) HFO-1234yf (5)

Based on TEAP Task Force Report
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Phase down schedule We are now,calculating our baseline consumption

Article 5 Parties: Group 1 Article 5 Parties: Group 2

Baseline Years 2020, 2021 & 2022 2024, 2025 & 2026
Baseline Average production/consumption of Average production/consumption of
Calculation HFCs in 2020, 2021, and 2022 HFCs in 2024, 2025, and 2026
plus 65% of HCFC baseline plus 65% of HCFC baseline
production/consumption production/consumption

Reduction steps

Freeze 2024 2028

Step 1 2029 10% 2032 10%
Step 2 2035 30% 2037 20%
Step 3 2040 50% 2042 30%
Step 4 2045 80% 2047 85%

Article 5 Parties are divided into two groups:
Group 1: The majority of Article 5 Parties.
Group 2: Bahrain, India, Iran, Iraq, Kuwait, Oman, Pakistan, Qatar, Saudi Arabia,

and the United Arab Emirates.
Source; UNEP
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Global Warming Potential (GWP):oes
20.000

‘Rﬁs 31

HFC Hefﬂry

—

0,05 01 05
Ozone Depletion Potential (ODP)
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Common CFC
Refrigerants
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Why is the Ozone Layer important?

What is the difference between Ozone
Depletion and Global Warming?

How do we contribute to Ozone Layer
Destruction?

How can we help prevent Ozone
destruction?
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Inefficient poorly maintained machines cost more money to run
and cost more to the environment through direct and indirect
emissions

Our industry contributes significantly to Ozone depletion and Global warming
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Licenses can display the
gualifications of individuals in
specific areas

mollerimages

Licenses can be created by
government to industry needs
and standards

mollerimages
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System Leaks fall into one of five categories

Leaks that can be detected from normal system pressures the
most common

High pressure leaks, or those that only leak when pressure
increases over normal operating pressures

Temperature leaks, or those that occur when the refrigerant
piping expands or contracts due to pressure differences (most
commonly on metering devices)

Vibration leaks, or those that occur when excessive vibration
exists commonly when compressor piping is not designed
correctly

Micro leaks, or those that are extremely difficult to detect
such as in mobile AC where refrigerant leaks through flexible
hoses
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Leak detection method

Use either visual or soapy water solution

Use nitrogen with regulator at appropriate
pressure for the refrigerant

Electronic detection/dyes

Electronic detection/dyes while system in
operation

Dyes
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Most leaks in a refrigeration system are due to poorly installed
equipment. The most common of leaks occur on:

shaft seals

Pressure switches

Condensors
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JAVAC | Sku: JILD200

R32 / R410 / R134a Infrared
Leak Detector
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UV Dyes
Technicians are now using these dyes as part of their maintenance
procedures

UV dyes Leak stop

Injected into the system to Injected into systems to stop
identify leaks small leaks
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IN-LINE CAPSULE
For use an A/C & R systems conlaining up o
4.9 lbs. (2.2kg) of refrigerants or up o 1.6 qt. (1.8 litres) of il

This is what a leak looks
like with UV torch

Watch video 1 for use of dyes

Three strengths for
different system volumes

This size for split system

——
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Refrigeration hand tools:

Technician hand tools

* Gauges R410 & R22

+ Automotive connectors
* Flaring & swaging tools
* Deburring tools

+ Clamp meter

» Tubecutter

* Pinchoff tools

* Tubebender

« Vacuum pump




Gauge manifold
Seals easily damaged

Cauge
__ 1 Manifold
T,

Close Close
left right
handle handle
To Low Side To High Side
Low Pressure Center port for High Pressure

evacuation and charging
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Recovering of Refrigerant
Recovery: the process of removing refrigerant temporarily from a system to be reused
Recycling: the process of removing refrigerant from a system and ‘cleaning’ it through
a series of filters that remove moisture and contaminants. Importantly this system
does not guarantee purity of the refrigerant.

Reclaiming: the process of removing refrigerant from a system and returning it to its

original pure state as per international standards. This system guarantees pure
refrigerant however requires specialized equipment and testing procedures

» Disposable cylinders are not to be used for recovering

» Clean refrigerant cylinders are for charging equipment only and are fitted with a RPD (Refill Protection
Device) to prevent back filling

» Pump Down cylinders are for the use of recovering clean refrigerant intended to be recharged into the
same system after repairs have been carried out (Recovery & Recharge)

» Recovery cylinders are used to recover contaminated fluorocarbon refrigerant or refrigerant that cannot
be reused. This refrigerant must be either recycled, reclaimed or destroyed at a suitable facility.
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Refrigerant Identifiers

Identifiers are a great tool for checking to see what refrigerant is in the
system, if there are contaminants and composition of blended refrigerants

Importantly though they cannot confirm purity to AHRI 700 which requires
more specialized equipment
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Tools for recovering refrigerant

Micron gauge

* Recovery cylinders
+ Digital weighing scale
* Reclaim machines

Leak detectors
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Weighing scales.
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Isolation couplers are used
to eliminate emissions

System connections
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Recovery steps

1. Vapour/liquid

2. Vapour only

3. Equalise pressure

mollerimages
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Safe filling of Recovery Cylinders

Water Content (amount of water in weight that the
cylinder can hold)

W.C. x .8 = Safe Refrigerant capacity

21.8x.8 = 17.5KGs of recovered refrigerant can
be safely added to the cylinder
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*The system pressure drops down
*The water boiling point changes
*The ambient temperature remains the same
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The vacuum pumps effectively remove moisture and non-
condensable contaminants from HVAC systems. These
contaminants in the process of been removed, become trapped in
the pump’s oil reservoir, which leads to malfunctioning and bad
performance of the machine. For this reason, the need for frequent
changes in the oil of your vacuum pumps is essential to maintain
your HVAC systems.

The vacuum pump oil acts as a lubricant, coolant, and sealant for
a pump. Just like in a car, its regular change is necessary and
ensures optimal performance and a long time of operation of the
machine.

Tip: If you are having trouble pulling a vacuum change the oil
m in the pump and check connections

D
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Evaporator

Condenser
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Pressure testing, dry nitrogen and the triple evacuation method:

Caution when using dry nitrogen

Notice the pressures!

Never pressurize a system without using a two stage
nitrogen regulator

2a3
2350 Psig

"IN\
s
. 05-,“-&

=

o

Nitrogen \
2350 psig &
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Process

» Connect your vacuum pump
to the system

» Start the vacuum pump

» We stop when reach 1500
microns

» Break the vacuum with
nitrogen and pressurize the
system up to 2 psig.

» Wait 30 minutes
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» Vent the nitrogen from the
system

» Connect your vacuum pump to
the system

» Start the vacuum pump

» We stop when reach 1500
microns

» Break the vacuum with nitrogen
and pressurize the system up to

2 psig.
» We wait 30 minutes
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» Vent the nitrogen from the
system

» Connect your vacuum pump to
the system

» Start the vacuum pump

» Stop your pump when you reach
500 or 250 microns, depending
the type of lubricant

» Break the vacuum with
refrigerant
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Contaminants in Refrigeration systems

Refrigeration systems are sealed systems.

Contamination is introduced from our practices either during installation
or servicing

Contaminants include;

Air

Moisture

Acid

Carbon

Refrigerant mixtures

£

When refrigerant is contaminated it breaks down to form
acids which can damage the system, either by dissolving
motor windings and burning out compressor motors

Testing for acids

1 A small amount
of oil is added to
testing kit

2 Coloris
compared to chart
to see if it is acidic

* You are the only one who can introduce contaminants into the system
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Example of challenges: cylinder safety

Disposable cylinder
Rupture disc

N

Net Wt.
11LBS. (5kg)

REFRIGERANT

INFLAMMABLE GAS

Refillable cylinder
Pressure relief valve

——
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Servicing procedures
Flaring:

Flaring and swaging

Flaring 410a

-
!
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Step one:
Cutting and deburring copper tubing

Cut tube to length

Deburr tubing

Notice groave in cutting wheel
to fit flare
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Step 2:
Flaring copper tube

Position tubing correctly in flaring block

Too much and the flare wont
fit into the flare nut

50
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Not enough and the flare may pull through the flare nut
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A correct flare fits the nut

mollerimages
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Soldering

Nitrogen regulator
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Carbonising flame: has
excess acetylene Oxidising flame: excess oxygen
; used sometimes for brass to
copper soldering

Neutral flame: used for

. . mollerimages
most applications R—

Difference in flame cone size

S —

Oxy acetylene soldering

mollerimages
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When soldering always
purge with nitrogen : this
reduces the build up of
oxidising agents inside the

(
.
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This is the result annealing two identical
tubes, one purging with nitrogen one without
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Special considerations for working with Flammable Refrigerant

» Appropriate cylinders must be used (e.g. collar protection for valves)

» Same as for other classes of flammable gases such as acetylene

» Ensure area is well ventilated

» Don't store near sources of ignition e.g. power points, electric motors

» Keep out of direct sun and away from heat sources

* Protect from falling

» Storage area free of combustible or waste materials

» Locked away from unauthorised persons

» Area should be labelled with hazard signage and have access to fire
extinguisher
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Service and Maintenance

Pre-service safety . Risk assessment

*Do you know exactly what refrigerant is in the system?
if unsure treat as flammable!

Minimise risk of ignition

Temporary flammable zone

*Establish the area required and display appropriate signage.
*Remove sources of ignition

Refrigerant recovery

*Do not recover hydrocarbons into HFC reclaim cylinders

*Is the recovery equipment suitable for flammable gases?

*Note: Equipment suitable for A2L refrigerants may not be suitable for A3
hydrocarbons

*The major wholesalers have a range of equipment for flammable refrigerants
*For R32 use dedicated R32 reclaim cylinders

Note —the standard HFC/HCFC reclaim cylinders are not
suitable for flammable gases. They do not have the
appropriate pressure rating or labelling
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Solderless joining

Particularly suited to working with flammable refrigerants this method is gaining
popularity with installers due to its failsafe and leak proof joining, and for the
mining and medical industries, the ability to install systems with out using an oxy
torch.

LOKRING® ASSEMBLY
ONE JOINT, TWO RINGS, FOUR STEPS — THAT'S ALL THERE IS TOIT.
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Other brands are emerging offering slightly different
connecting methods

A ROTHENBERGER

S

\ L
\ L J

Watch video in module 2 for this tool in action!
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1 Good Servicing: Flammable
Redrigerants Quick Guide
e Ve Lok e et e el

RAC Technician Video Series
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Evaluation
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The training improved my understanding of recover
techniques

The training improved my knowledge of low GWP
alternative refrigerants

| will share the knowledge and resources from this
training in my workplace

I would like to be part of an industry association in
my country

Delivery of theoretical sessions was effective and
easy to follow.

The training manual was helpful and relevant.

The presenter has knowledge of the area of study.

Before the training was not awareof ODS
licensing and regulations in my country

| will seek further training in refrigeration and air
conditioning trade

I would like to becertifiedas competentin the

refrigeration trade
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