
RHPP Metering update for Industry

Chris Wickins
chris.wickins@decc.gsi.gov.uk
t: 0300 068 6880
m: 07774 554105

26 June 2012

mailto:chris.wickins@decc.gsi.gov.uk
mailto:chris.wickins@decc.gsi.gov.uk


Overview

• Purpose of monitoring
• How are we going about it?

- Who is involved?
- Design paradigm
- Monitoring specification
- Data frequency and resolution
- Automated analysis

• Some data
• Next steps



Why are we monitoring?





Getting warmer: a field trial of heat pumps
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This field trial is the first in the UK to monitor how 
heat pumps perform in real conditions in actual 
homes. The 83 sites we monitored yielded a wide 
spectrum of performance results, even in installations 
that seemed similar. Some installations performed as 
well as heat pumps studied in European field trials, 
but many failed to meet these levels. 

The major difference between the UK and European 
field trial findings is that the UK has particularly old 
and inefficient housing stock. The British climate also 
tends to be cold and damp, rather than very cold and 
dry like Scandinavia. But as well as these predictable 
factors, heat pump performance is affected by the 
existing heating systems in UK homes, the attitudes 
and behaviour of heat pump users, and the quality of 
installations. The heat pump market is more mature in 
the rest of Europe, and installers have more experience. 
The fact that heat pumps have been shown to work 
effectively in Europe suggests that the technology has 
the potential to provide good carbon savings in the UK. 

Although every home is unique, it has been shown that a 
well-performing heat pump can produce a COP and 
system efficiency ratio of at least 3.0. This means that for 
every input unit of electricity there is a useful output of 
three equivalent heat energy units. These best-performing 
installations should give consumers confidence that heat 
pumps can provide good levels of internal heating, lower 
carbon emissions, and reduce fuel bills when installed 
properly. Approximately 13% of all sites in the trial 
achieved system efficiencies in excess of 3.0. 

The worst-performing sites we monitored illustrate the 
need for customers to be vigilant when purchasing a heat 
pump, to be sure that they are buying the best system 
for their property and their lifestyle. Manufacturers and 
installers should also take care to ensure that heat 
pumps are specified and installed properly.

The heat pump industry also needs to ensure that future 
installations are carried out in accordance with an 
agreed set of norms and standards. Installers need to 
be aware that they play an important role in educating 
customers on the best way to control their system.

The following section discusses the key findings in 
more detail. 

The key findings from the field trial

Key findings

Distribution of measured system efficiencies (ASHP)
Shaded bars denote estimated efficiencies

Distribution of measured system efficiencies (GSHP)
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Why are we monitoring?

Monitoring will show us if measured performance has 
improved



Why are we monitoring?

Measured data has previously provided the evidence for 
revising industry standards and improving skills
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How are we going about it?



Who is involved?

Client, project oversight, 
technical input

Project/contract manager

Project manager, contract negotiation, site selection, purchase equipment

Install meters in domestic 
part of scheme

Metering equipment, data 
acquisition and auditing

Installs meters on your 
installations

MCS INSTALLER(S)



How are we going about it?

Overall programme design paradigm

• Statistically significant number of installations
• High level of automation
• Data in real-time
• UK wide
• ±10% error on SPF parameters
• 80% data completeness

• Supplemented by other resources?
• ETI? UCL? BRE Trust? Strathclyde? Cardiff? Westminster?



How are we going about it?

Monitoring specification
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How are we going about it?

Monitoring specification

EST System efficiency

SPFH3

SPFH2

Fan-assisted radiators

Horizontal

HP 
compressor

Hx

Hx

DHW cylinder

Heat pump casing

External 
electric flow 

boiler

SPFH1

SPFH4

Twf

T

HhpT

Tco

Tin

EbEhp

Tsf



How are we going about it?

Monitoring specification
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How are we going about it?

Monitoring specification

• SEPEMO system 
boundaries

• EST’s system efficiency 
parameter
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So far, the values mentioned represented SPF 2 with regard to the system 
boundaries. In chapter 5.1 three further boundaries were presented. Taking in-
to consideration these system boundaries, Figure 14 illustrates the yearly as well 
as the overall SPFs for the entire period of time. 

When enlarging the electrical consumers’ system boundaries, SPFs for each pe-
riod of time inevitably decrease. The value of the overall SPF shows which of 
the electrical consumers influence the SPF and how this is done. The biggest 
difference of 0.26 occurs between SPF 0 (4.19) and SPF 1 (3.93) and can be ex-
plained by the brine pump’s power consumption. The small difference between 
SPF 1 and SPF 2 (0.05) results from the influence of the back-up heater. A 
slightly bigger influence of 0.13 between SPF 1 and SPF 2 can be observed with 
charging pumps. 

Up to now, the focus was on average SPFs for a selection of heat pumps. Figure 
4, however, presents the whole range considering the SPF of each heat pump 
individually. The bar chart below illustrates efficiency values of the 56 ground 
source heat pumps for the entire period of evaluation as well as the yearly SPF 
for the last observed year. The purpose of this selection is to present the overall 
efficiency of each heat pump without taking into account their individual oper-
ation time and furthermore show their yearly balance. 

Figure 14: SPFs of ground source heat pumps from different time periods between July 2007 to June 2010 taking into consideration 
four system boundaries (for further explanation see chapter 5.1) 
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The bar chart of Figure 19 focuses on the efficiencies of each air source heat 

pump. The light green bars represent the overall SPFs of the evaluated period of 

time, the dark green ones stand for SPFs measured during the last evaluated 

year. 

The average value of 2.88 consists of values with a minimum of 2.3 and a max-

imum of 3.4. Compared to ground source heat pumps, air source heat pumps 

do not show extreme values. When it comes to special limit values, 6 out of 18 

Figure 18: SPFs of air source heat pumps for different time periods ranging from July 2007 to June 2010 taking into consideration four 

system boundaries (for further explanation see chapter 5.1) 

Figure 19: SPFs of air source heat pumps for July 2007 to June 2010 and July 2009 to June 2010 respectively; the labelling corresponds 

to ID numbers known to manufacturers 

= efficient (given finite resource)

• Monitoring specification 
set up so that all SPF 
parameters and the 
system efficiency can be 
obtained by measurement, 
observation and algorithm



How are we going about it?

Data frequency and resolution

• 2-minute monitoring time period 
(faster than EST field trial)

• 1 pulse per Wh on heat meters 
(greater than EST field trial)

• 1 pulse per litre on flow meter 
(greater than EST field trial)

• 1 pulse per Wh on electricity meters

• Sontex heat meter for short-duration 
DHW draw-offs.



Figure 1: Space requirements for Superstatic 440 heat meter qp 2.5m3/h

190mm

79mm

125mm

330mm

Flow meter assembly: 

Flow meter: 

Return pipe options:

Flow pipe requirements:

At least 555mm

75mm

At least 175mm

75mm

At least 
225mm

At least 480mm

Drawings are plan views. Not to scale!
The flow meter can be installed in any orientation 
except with the “Superstatic” label shown in the 
picture pointing towards the sky or ground.

75mm

Temperature sensor pocket

Temperature sensor pocket (maximum 
distance from flow meter = 2.0m because 
of heat meter signal cables)

Gate valve or similar 
low-pressure-drop 
isolation valve

330mm
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A long time ago...
Combination of air-source and ground-source
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Progress to date



What happens next?

• BRE are creating a training course

• ~40 MCS installers need to be trained

• Equipment is free-issued to installers in time to install it during heat 
pump installation

• The first installation a trained installer does will be audited

• Payment is available for labour (amount TBC by BRE)

• Superior customer experience



Using the data

• We are recruiting an engineer to analyse this data with me

• We are looking into different ways of disseminating it
• To householders
• Installers
• Manufacturers
• ...
• We want it to be used constructively to improve skills 



Any questions on RHPP?

• Getting involved in RHPP metering
• RHPP ‘installer checklist’
• RHPP social landlord competition


