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Why refrigeration systems leakWhy refrigeration systems leak
1. Most systems operate above atmospheric 

pressure
2. The main reasons for leakage 

• poor brazing
• Poor vibration elimination
• Insufficient support
• Use of mechanical joints
• Wrong pipe thickness

3. Leaks are not identified because……
• Inadequate pressure testing in commissioning
• Poor service and maintenance
• Poor access making service difficult
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Leakage may result in 

1. Reduction in reliability, 
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Grace et al, 2005
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• Refrigeration produces 
10% of total radiative force 
(IIR, 1992)

– 20% direct; 80% indirect 
(IIR, 2007)

• How will this change after  
R22  phase out?
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Source HEAP, R.D. 2001-5Source HEAP, R.D. 2001-5

System type Direct 
emissions 
MTCO2e

Indirect 
emissions 
MTCO2e

Total Direct % 
global 
warming 
impact 
MTCO2e

related to 
total 
emissions

Retail 9.0 23.0 32.0 28%
Industrial 3.4 25.0 28.4 12%
DX AC 2.6 10.0 12.6 21%
Small 
commercial

1.8 12.0 13.8 13%

Chillers 0.7 12.0 12.7 6%
Other small 
hermetic

0.3 12.0 12.3 2.5%

Annual EU Emission (MTCO2e) for  
HFC Systems
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• Charge level also influences CoP• Charge level also influences CoP

Impact of leakage – environment
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Leakage results in cost due to
1. Refrigerant cost 
2. Service engineer cost
3. Down-time cost
4. Increased energy cost

And in the future…..
5. Carbon cost… £15/tonne of CO2, 1kg 

R404a costs £55
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Impact of leakage – revenue cost
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Site SurveysSite Surveys
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Survey Key FindingsSurvey Key Findings

Leak points as expected:
• uncapped valves / stems
• flanges, flares
• Schraders
• rotolock flanges
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Survey Key FindingsSurvey Key Findings

F Gas reporting poor
• Logs not on site
• Available logs questionable
• System charges not available so % leak rate 

not possible to estimate
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Survey Key FindingsSurvey Key Findings

• ~ 30% of sites had leaks
• ~ 50% of sites SOG
• Some reported leaks at over 100% 

of charge / year
• Refrigerant leaking from the 

systems surveyed cost £110,000!
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Survey Key FindingsSurvey Key Findings

Both leak detectors worked well
• Infra red
• Heated diode
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Common Leak PointsCommon Leak Points
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Make sure gland 
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Leak PointsLeak Points
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Leak PointsLeak Points

Use flare solder 
adaptors
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flaring tool
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Leak PointsLeak Points
Replace gaskets
Tighten flanges 

evenly
Use correct 

torque
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Leak PointsLeak Points
Check and 

change seals if 
necessary 
(especially 

during retrofit)
Use oil on seals
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Leak PointsLeak Points

Use correct size
Use only for initial 

access to 
system, then fit 

Schrader
Leak test line 
taps found on 

system –
replace if 
possible
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The F-Gas Logging toolThe F-Gas Logging tool
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The Economic and Carbon CaseThe Economic and Carbon Case
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• A tool for the rapid calculation of the equivalent CO2
emissions resulting from the direct release of 
refrigerants into the environment. 

• The tool also calculates the cost implications of 
refrigerant leakage, including:
– cost of refrigerant
– cost of repair
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• Refrigeration engineers to transfer information 
related to RAC systems and refrigerant leakage 
back to end users.

• End users to evaluate the performance of their 
systems and to determine CO2 emissions and costs 
from refrigerant leakage.  

Who is the tool for? Who is the tool for? 
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How does it work?How does it work?
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What are the benefits?What are the benefits?
• Can provide end users with feedback related to :

• the carbon footprint of refrigerant leakage 
• the financial cost of refrigerant leakage

• Can illustrate the potential to achieve significant 
CO2 and costs savings, by reducing refrigerant 
losses.

• Could help to reduce CO2 emissions related to 
refrigerant leak on national level. 
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Training for Leak 
Reduction
Training for Leak 
Reduction

4 modules:
• Environmental, cost and legal aspects 

of refrigerant leakage
• Reducing leakage – site specific 

surveys and advice
• Reducing leakage through appropriate 

maintenance and service
• Minimising leakage in new systems

4 modules:
• Environmental, cost and legal aspects 

of refrigerant leakage
• Reducing leakage – site specific 

surveys and advice
• Reducing leakage through appropriate 

maintenance and service
• Minimising leakage in new systems



Refrigerant Emissions And Leakage ZERO



Refrigerant Emissions And Leakage ZERO

Future DevelopmentsFuture Developments

1. To understand the generic influence of 

refrigerant charge on system performance

2. Include indirect emissions estimation 

subroutines.
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ConclusionsConclusions

• Leakage costs!
• Site surveys identified large leakage 

and good practice
• Tools and specialist skills are available
• www.realzero.org.uk
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That’s all folks…..That’s all folks…..
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