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 Renewable Energy & Retrofit Specialists

 Founded in 2018

 11 Team Members 

 We work with…

 Local Energy Communities (surveys, designs, coordination's, consultancy, grants) 

 Local Councils (surveys, designs, consultancy, grants) 

 Energy Companies (surveys) 

 Select Trusted Installers (surveys, designs, coordination, customer management, quoting)

 Homeowners (reports, consultancy works, quoting)  



Are heat pumps a new 
technology?



Types of heat pumps…



Numbers…

 1834 – First vapour compression refrigeration system.

 1945 – First domestic heat pump for heating in the UK .

 1 million heat pumps installed in the UK for domestic heating.

 190 million heat pumps installed worldwide for domestic heating and cooling. 

Heat pumps are not a new technology



How do heat pumps work?



The science bit…

Boiling (evaporation) 

Temperature

Global Warming Potential 

(GWP)

Water 100C 0

R410A -52C 2,088

R32 -51C 675

R290 -42C 3

Global Warming Potential (GWP)

Carbon Dioxide 1

Methane 28-36

Hydroflurocarbon (used in 

refrigerators and car ACs)

1,430

Refrigerants



The science bit… High Temperature 

/ High Pressure

Low Temperature / 

Low Pressure

Refrigeration Cycle



The science bit…
Types of domestic heat pumps



What size heat pump do I need? 



The science bit…
Heat Loss Calculations

Process…

 Confirm the outdoor design temperature.

 Determine thermal values of all elements of the property (u-values).

 Measure every floor, wall, roof, window and door – every room! 

 Estimate/measure the air permeability level. 

Property Heat 

Loss = X

Heat Pump Sizing 

= X + 10-20%



The science bit…
Heat Loss Calculations



The science bit…
Heat Loss Calculations

 Determine thermal values of all elements of the property (u-values).

Material Thickness

Thermal 

conductivit

y ( k )

R Value 

( m2 K 

/W )

Internal surface (horizontal heat flow) 0 0.000 0.130

Gypsum (plaster) 3 0.350 0.009

- 0 0.000 0.000

- 0 0.000 0.000

- 0 0.000 0.000

Stone (Granite) 600 1.730 0.347

External surface (horizontal heat flow) 0 0.000 0.040

- 0 0.000 0.000

- 0 0.000 0.000

- 0 0.000 0.000

- 0 0.000 0.000

0.525

1.903

External Wall 1

Total R Value

U Value ( W / m2 K )

Material Thickness

Thermal 

conductivit

y ( k )

R Value ( 

m2 K /W 

)

Internal surface (heat flow upwards) 0 0.000 0.100

Gypsum (plaster) 3 0.350 0.009

Plasterboard 12.5 0.190 0.066

Rock wool 300 0.042 7.143

Air Gap 0 0.000 0.180

Roofing felt / bitumen layers 3 0.510 0.006

Slate 15 2.500 0.006

External surface (horizontal heat flow) 0 0.000 0.040

- 0 0.000 0.000

- 0 0.000 0.000

- 0 0.000 0.000

7.549

0.132

Roof 1

Total R Value

U Value ( W / m2 K )



The science bit…
Heat Loss Calculations

Process…

 Measure every floor, wall, 

roof, window and door – 

every room! 



The science bit…
Heat Loss Calculations

Process…

 Estimate/measure the air permeability level. 



The science bit…
Heat Loss Calculations

Process…

 Property heat loss = 6.62kW 

Room
Heat Loss 

(W)

Energy 

(kWh)

Design 

Temp

Open 

Flue
ACH Area  (m2)

Volume 

(m3)
W/m2

kWh/

m2

Dining 1 1429.08 3128.05 21 No 0.5 36.17 92.16 39.51 86.48

Hall 1 579.12 1302.67 21 No 0.5 12.15 32.09 47.68 107.2

Living 1 673.76 1536.98 21 No 0.5 15.98 41.66 42.18 96.21

Study 1 864.85 1857.02 21 No 0.5 16.13 42.50 53.61 115.1

Hall 1 274.99 582.47 21 No 0.5 10.12 24.66 27.18 57.58

Bedroom 

1
511.55 1061.47 21 No 0.5 11.71 28.13 43.67 90.61

Bedroom 

2
523.28 1105.62 21 No 0.5 16.08 38.27 32.54 68.76

Ensuite 2 159.11 208.58 21 No 1.5 3.56 8.50 44.75 58.65

Bath 1 502.42 889.54 21 No 1.5 7.54 17.88 66.60 117.9

Bedroom 

3
522.13 1085.39 21 No 0.5 15.82 37.70 33.01 68.61

Bedroom 

4
583.12 1192.78 21 No 0.5 16.85 41.03 34.60 70.77

6623.42 13950.56 162.11 42.30 85.3



The science bit…
Heat Loss Calculations

Process…

 Property heat loss = 6.62kW 

 6.62kW x 1.2 = 7.92kW

7kW Vaillant Arotherm Plus (R290)



How do I get the best 
efficiency?

Can I beat the manufacturers stated 
efficiency?



Optimal efficiency…
Oversizing & Cycling

Max 8.4kW Output

Min 3.36kW Output

7kW Vaillant Arotherm Plus Example House

Max Heat Loss 6.62kW @ -1C 

3.36kW @ 11C Outside

12kW Vaillant Arotherm Plus

Max 12.9kW Output

Min 5.16kW Output5.16kW @ 4.5C Outside



Optimal efficiency…
Radiator Sizing & Flow Temperatures

Fossil Fuel Boiler 50-80C

Heat Pump  & Radiators 40-50C

Heat Pump  & Underfloor Heating 30-40C

https://mcscertified.com/product-directory/ 

https://mcscertified.com/product-directory/


Optimal efficiency…
Weather Compensation



Optimal efficiency…
Controls

Not Recommended Recommended



Optimal efficiency…
Additional Vessel (buffer tanks, volumisers, low loss headers)

When are they needed…

 Insufficient system volume.

 Significant zoning.

 Oversized heat pump.

 Poorly modulating heat pump.

 Back up immersion capability. 



Optimal efficiency…
Heat Periods

24/7    vs    ON/OFF 



Optimal efficiency…
Heat Pump Monitor - https://heatpumpmonitor.org/ 

https://heatpumpmonitor.org/


Dartmoor Energy
How we can help…

 Heat pump quotes – trusted installer network

 Independent heat loss reports. 

 Independent system design.

 Independent air pressure testing.

 Whole house energy efficiency reports.
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