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Monitoring

Introduce performance monitoring / energy monitoring
Why?
Who benefits?

Examples




What i1s Monitoring

Collect operational data

« Operating temperatures
e Power consumption
e Heat output

Display on a website




Why Monitor Heat Pumps?

Heat pumps are fundamentally different
from any other heating technology

Heat pumps transfer heat from one place to another

The entire heat pump system is complicated




Why Monitor Heat Pumps?

Ground source size, depth and fluid circulation
The heat pump unit

Distribution of heated water

Emitter system (underfloor or radiators)
Domestic hot water

The type of house and way it is used
User controls

DON’T PANIC!



These heat pump
engineers are
bonkers!
That's better, the flow
temperature is not too
hot now

Lower water temperatures improve energy efficiency




Operating the system at its best efficiency

Energy efficiency v Output temperature

—Low temp.
R407C

—High temp.
R134A




Who Benefits?

Installer/ designer

Ensure the system Is operating correctly

Can learn what designs work best

Can alert potential issues as they develop

Home owner

L_earn how to set the system for best effect

Check running costs and operation




Metering and Monitoring Service Package

Contract between MCS installer and the customer

Pays the home owner £230/year (for 7 years)

https://www.ofgem.gov.uk. (Search MMSP)

https://www.recc.org.uk/rhi/mmsp

Capped at 10,000 applicants this year




https://www.ofgem.gov.uk. (Search MMSP)
ofgem e-serve iy

Domestic
Renewable Heat
Incentive Version 1.0 April 2014

Essential Guide to Optional Monitoring

A way to check how well a renewable heating system is
performing - information for applicants and installers




MMSP compliant monitoring systems

Hardware LRI " MELCloud

In order to be MMSP
compliant, data from the
= ® E;E_f; i L;_-_ systerm must be stored
._':_ at minute intervals

each year.

The rep-urtz are generated within the MELCloud app environment and can be exported to
POF_ Sample MMSP report:

Dashboard




Dashboard example
sree e O penEnergyMonitor

21.3C office

64.3C

Open source

Data stored on a website

Viewable from any
A

computer

Very adaptable

Steep learning curve

http://www.openenergymonitor.org/emon/



1) Electrical power input

Pulse
measurement

emonTx V3

CT clamps
With
\oltage
sensing




2) Temperatures

Heat meter sensor
In pocket

Room temperature transmitter




3) Heat output

Heat Meters

Water (glycol) flow rate
& temperature difference

Sontex

Kamstrup _#" {4




Simple dashboard for home owner

Heat Pump Dashboard
KWh used per day Cylinder
temperature
v+ - - -24.2 kWh per day | Sun, Mar 15th, 2015
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Ground source inverter heat pump
40 minute run period to underfloor heating

Flow PH100
Return Pt100
M Haatmeter
.0 |l Heat pump input

Purple area = heat

¥ I ¥ I LQ
09:30 / 05:40 0&:50

Green area = electrical power input




Ground source heat pump

30 minute run periods to underfloor heating
Flow-return dt’s good, flow rates good
Ground coll below zero!

1 Source in

3 Source back
M 5 Flow
5[ |4 Return
Il HP Power




Domestic hot water _ _
Analysis for engineer

Flowar
:-:.
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Inpiut

40°C

Yellow area = input energy

COP 3.5 COP 2.8

Indicating an average COP over heating period of over 3




Domestic hot water
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What can we glean?

Is the compressor cycling reasonably?

Can the heating curve be lowered?

Are there unnecessary DHW charge periods?

Is standby power reasonable?

Temperature difference (flow-return) tells us what
the liquid flow-rate is.

Is pipework sized correctly?
Is there a blocked filter?

Is the pump speed set correctly?




Refrigerant circuit analysis
To heating circuits ClimaCheck

Business Edge Ltd

Temp. in =406 “C Temp. out = 46.4 °C

Cundensing = 54.6 °C

rer B
4] Cap. Heat = 254 kW Loap. aur=_ithu
COP Heat = 3,35

Sub Cool =4.1 K.

Powerin = 76 kW

i Comp. efficiency = B4 9% Al

+
Cap. Cool = 184 kW
COP Conl = 2.42

Evaparation = 0.2 °C

Super heat = 7.3 K.

Temp, out=9.5°C Temp. In=12.4 'C

From ground loops

System Flow Chart with dynamic sensor readings




Heat pump controller’s COP/SPF calculator

Input power
Heat output
COP

Refrigerant data




Thank You

www.ofgem.gov.uk. (Search MMSP)
www.recc.org.uk/rhi/mmsp

WWW.0openenergymonitor.org/emon/

http://johncantorheatpumps.blogspot.co.uk/




