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Seasonal Performance Factors

• What are they?

• Why are they important?

• Where can I buy one?



Why are SPF’s important?

• Provides performance of a system over a season

• System performance, together with electricity cost and heat 

demand establishes Opex – important for buyers

• Referred to in policies, including the RES Directive

• Trumps COP (which is a mere “snapshot”):
– Poorly performing heat pump with low COP can have high SPF in good 

application

– High performing heat pump with high COP can have poor SPF in poor 

application



Where can’t you get an SPF?

• In a laboratory test

• Heat pump manufacturer’s literature

• By COP and writing SPF instead

• B&Q

• The Energy Minister

• An uninformed heat pump salesman



How do you establish SPF?

• RES can use either:

– Field Trial (measured), or 

– Simulation (predictive)

• For Simulation

– Work to a replicable standard eg. BS EN 14825

– Based on laboratory testing – eg. COP’s

– Make assumptions



How do you get a COP?

• Conduct laboratory testing

• Usually to EN14511

• Ideally UKAS accredited lab

• Range of source and sink temperatures



Some of the assumptions

• Performance of the ground array
• Climate data
• Climate data also used for source for ASHP’s
• Weather compensation enabled, and, if so, its efficacy
• Load side temperatures – ie. Emitter efficiencies
• % of annual space heating demand
• Size/temperatures of domestic hot water demand
• System boundary – load side pumps, controls etc



Possible system boundaries



Renewable Sources Directive

• Proposals now on the table

• Need ratification by Member States

• EHPA representing EU HP industry

• Common sense



Renewable Sources Directive

• BS EN 14825 will be used (not BS EN15316)

• The Heat Pump Emitter Guide uses BS EN 14825

• Only interested in Renewable Heat element

• System boundary – just compressor and ground pump



SPF Calculation

• Choose a bin size – say every 5 deg C

• Take the COP at (minimum) four laboratory test points

• Must have different source and load temperatures

• Feed in all the assumptions

• Software model calculates results to BS EN 14825



Weaknesses in SPF Calculations

• The Assumptions

• But, Assumptions are OK as long as they 

are evidence-based, verifiable and 

replicable

• Race Tuning of heat pumps sent for testing



Heat Pump Emitter Guide

• Designed for Consumers/Heat Pump Salesmen

• Similar results to SAP Q

• Based on MCS minimum COP’s

• Does not include DHW



RES uses the Turmes Formula

• ERES = Qusable * (1 – 1/SPF)
• Qusable = the estimated total usable heat delivered by heat 

pumps fulfilling the criteria referred to in Article 5(4), 
implemented as follows: 

• Only heat pumps for which SPF > 1,15 * 1/η shall be taken into 
account, where:-

• SPF = the estimated average seasonal performance factor for 
those heat pumps

• η is the ratio between total gross production of electricity and 
the primary energy consumption for electricity production and 
shall be calculated as an EU average based on Eurostat data.



Eurostat Data

• Efficiency generally improving

• Data revisions have been made some years later



SPF’s in the RES

• Averages around 2.5

SPF Projections
Year 2011 2012 2013 2014 2015
Generation Efficiency 45.80 46.00 46.30 46.50 46.80
SPF 2.51 2.50 2.48 2.47 2.46

SPF Calculation
Year 2006 2007 2008 2009 2010
Generation Efficiency 44.10 43.90 44.70 45.10 45.50
SPF 2.61 2.62 2.57 2.55 2.53



SPF’s – What have we learnt?

• They aren’t generally dangerous

• This talk on SPF’s is marginally more enjoyable 

than an in-growing toenail?

• The highest possible economically achievable 

SPF is the most important output when applying 

a heat pump
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