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1.0 Executive Summary

This energy statement relates to a FULL
planning submission.

The project involves the construction of a new
residential extension on the roof of an existing
office building on the Highgate Road, Camden.
The proposed extension is single
storey, approximately 700m2 and has 7No.
Apartments.

Table1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy

After Demand Reduction

Baseline B. Regs Compliant (2014)

Carbon dioxide emissions (Tonnes per annum)

Unregulated

5.53

5.53

13.50 5.53After Renewables (PVS)
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Baseline B. Regs Compliant (2014) After Demand Reduction After Renewables (PVS)

The energy strategy is based on very high
insulation levels, Air Souce Heat Pumps and
roof-mounted Photovoltaic panels. The
resulting regulated and unregulated emissions
are sumarised below.

Table 2: Regulated Carbon dioxide savings from each stage of the Energy Hierarchy

3.55

Savings from renewable energy

17.05

%Tonnes CO
2
 / annum

Savings from demand reduction 0.30

Total Cumulative Savings

3.26 19.1%

20.8%

Baseline Building Regs TER

Regulated Carbon dioxide savings

1.7%

The resulting percentage reductions in
regulated carbon dioxide emissions are given
in the table below
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20.8%

Lastly; the percentage reductions in total
(unregulated + regulated ) carbon dioxide
emissions are given in the table below.
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 Table 4: Energy Efficiency Measures - "Be Lean"
Element or System Reference value Demand Reduction Proposal Comment

Wall U-Values 0.35 0.15 Requires extra 100 mm P.U. insulation

Floor U-Values 0 (Intermediate Floor) 0

Roof U-Values 0.16 0.1 Requires extra 100 mm P.U. insulation

Opaque Door 2 0.55 Requires extra 10 mm P.U. insulation

Thermal Bridging 0.11 0.05 Requires robust details

Windows All East or West Facing

1. Energy demand reduction - “Be Lean” Areas 25% of floor area = Requires low-e triple glazing with argon fill

U- Values 1.8 1.3

Frame Factor 0.7 0.7

Solar Energy Trans. 0.51 0.51

Light Trans. 0.67 0.67

Ventilation system Natural Ventilation with Intermittent extract fans Continuous Mechanical Extract with SFP= 0.17 W/l/s

2.0 Energy Hierarchy

2.1 Demand Reduction

The "regulated" CO2 Emissions were
calculated using recognised SAP
software, Stroma FSAP2012 for all the flats.

The calculations take into account a number
of "energy demand reduction"
measures, which are summarised in the table
opposite.

2.2 Efficient Infrastructure

2.2.1 District Heating (not available)

Having established the CO2 emissions after Ventilation system

Extract Fans

Hot Water Cylinder

Primary Losses

Secondary Space Htg

Low-e light fittings

Primary pipework not insulated, cylinder temp 

controlled by thermostat

Primary and secondary pipework insulated. 

Time and temperature control of cylinder.

Stored water, heated by boiler, separate timers for HTG and 

DHW

Heating Controls

Hot Water System

Programmer + room thermostat + TRVs + 

boiler interlock

Stored water, heated by boiler, separate timers 

for HTG and DHW

Heating Fuel

Heating System 

10% Elec 10% Elec

70% of fixed outlets 100% of fixed outlets

Natural Gas

Boiler – SEDBUK 78% efficient room-sealed 

fanned flue appliance

Boiler – SEDBUK 80% efficient room-sealed fanned flue 

appliance

Natural Gas

150l Cylinders with 35mm factory foam 150l Cylinders with 80mm factory foam 

Natural Ventilation with Intermittent extract fans Continuous Mechanical Extract with SFP= 0.17 W/l/s

3 Fans per apt Centralised extract system
Having established the CO2 emissions after
applying demand reduction measures, the
next step was to investigate the use of
efficient heating and cooling networks. The
London heat map (see below) indicates there
are no existing, or proposed district heating
mains nearby. The closest, at the Royal Free
Hospital is more than 1000m away.

2.2.2 Sitewide Heating

Although there is currently no district heating
locally available it would be prudent to design
the heating systems such that future
connection is not precluded. For this reason a
wet heating system (eg radiators, or fan
convectors, or underfloor heating) would be
preferable to electric heatersor air-to-air heat
pumps. With a wet heating system the heat
source can be swapped for a district heatingsource can be swapped for a district heating
plate heat exchanger - should district heating
ever become available - without requiring the
rest of the heating system to be replaced.

2.2.3 CHP (not proposed)

CHP is really only economically viable for
much larger developments.

2.3 On-site Renewables (proposed)

A number of renewable energy sources were
looked at; Solar (PV and
thermal), Wind, Biomass and Heat Pumps.

Our proposed strategy is wet heating Heating
using centralised heat pumps "topped-up"
with roof-mounted photovoltaics.This is
described in more detail in section 3.

Site location

  

described in more detail in section 3.

http://www.londonheatmap.org.uk



3.0 Detailed Proposal

The propsals involve installing 40 No.
250Wpeak PV panels to give a total output of
10KW peak.

The panels will be located at the Southern
end of the building, above the existing stair
well as shown.

 

 

  



Appendix I

Establishing the targets -

Energy CalculationsEnergy Calculations

  



Baseline: Building Regs TER from SAP calculations Total CO2 Emissions (kg/year)

Sum of Extrapolate to

Flat 501 Flat 502 Flat 503 Flat 504 Flat 505 Flat 506 Flat 507 Samples overall area

147.5 m2 127.9 m2 83.0 m2 112.5 m2 55.2 m2 91.5 m2 87.6 m2 705.3 m2 705.3 m2

kg/m2 kg/m2 kg/m2 kg/m2 kg/m2 kg/m2 kg/m2 kg T/yr

1. TER from SAP 26.08 24.62 27.77 29.77 31.10 28.75 32.62 17052.90 17.05

2. Unregulated CO2 emissions 14.06 15.16 18.28 16.16 20.22 17.67 17.95 5530.65 5.53

Regulated + Unregulated 22.58

Establishing the targets -
SAP calculations

Core Strategy 13 , para 13.11 states that
developments will be expected to demonstrate
a 20% reduction in CO2 emmissions from on-
site renewable energy generation.

SAP software ( Stroma fSAP ) was used as
follows:

1. The target for Regulated CO2 emissions for

Be Lean: Emissions after Energy Efficiency Improvements Total CO2 Emissions (kg/year)

Sum of Extrapolate to

Representative flats for SAP: Flat 501 Flat 502 Flat 503 Flat 504 Flat 505 Flat 506 Flat 507 Samples overall area

147.5 m2 127.9 m2 83.0 m2 112.5 m2 55.2 m2 91.5 m2 87.6 m2 705.3 m2 705.3 m2

kg/m2 kg/m2 kg/m2 kg/m2 kg/m2 kg/m2 kg/m2 kg T/yr

1. Regulated CO2, DER 21.88 23.20 30.30 27.75 39.24 29.56 33.38 16756.69 16.76

2. Unregulated CO2 emissions 14.06 15.16 18.28 16.16 20.22 17.67 17.95 5530.65 5.53

Regulated + Unregulated 22.28

Be Green: Emissions after PV Added Total CO2 Emissions (kg/year)

Sum of Extrapolate to

Representative flats for SAP: Flat 501 Flat 502 Flat 503 Flat 504 Flat 505 Flat 506 Flat 507 Samples overall area

147.5 m2 127.9 m2 83.0 m2 112.5 m2 55.2 m2 91.5 m2 87.6 m2 705.3 m2 705.3 m2

building regulations compliance (TER) was
calculated for three representative flat types (
NW corner, SE corner and W mid-facade). The
resulting Target emmissions were averaged
and extrapolated across the total floor area to
give an overall "Baseline" figure for the
development.

2. The Regulated CO2 emissions (DER) after
energy reduction measures were calculated
and extrapolated across the whole
development

3. Unregulated were calculated using the
NHER Plan Assessor software and
extrapolated across the whole development

147.5 m2 127.9 m2 83.0 m2 112.5 m2 55.2 m2 91.5 m2 87.6 m2 705.3 m2 705.3 m2

kg/m2 kg/m2 kg/m2 kg/m2 kg/m2 kg/m2 kg/m2 kg T/yr

1. Regulated CO2, DER 20.54 19.34 21.98 23.36 24.94 23.09 25.50 13500.45 13.50

2. Unregulated CO2 emissions 14.06 15.16 18.28 16.16 20.22 17.67 17.95 5530.65 5.53

Regulated + Unregulated 19.03

A SAP worksheet for one of the apartments is
given on the following pages, for information.

Full calculations are available on request.

  













Appendix II

Feasibility Study for
Proposed Strategy

  



1. SITE ANALYSIS

Incoming annual radiation 1,100 kWh/m2 %ge of sky blocked Correction

Tilt 30 deg by obstacles Factor

Direction (S=0, W=90, E=-90) 0 deg None <20% 1.00

Correction Factor 100% Modest 20-60% 0.80

Shading None Significant 60-80% 0.65

Shading Correction Factor 1.00 Heavy 80-100% 0.50

Inverter loss Correction Factor 91%

Dist'n loss Correction Factor 97% Correction for sky obstructions

Balance Of System C.F. 85%

Total Combined Correction Factor 75.0% Annual radiation kWh/m2 Correction for tilt and direction

Renewable: Photovoltaics

Total Combined Correction Factor 75.0% Annual radiation kWh/m2 Correction for tilt and direction

Corrected annual radiation 825 kWh/m2 For South-facing  @30 deg tilt

2. PANEL SELECTION Manufacturer's information

Chosen Panel HIT 250 MBPV240 HIT 250 STP 250

Manufacturer Sanyo MoserBaer Sanyo Suntech

Dims 1610 x 861 x 35 1661 x991 x 40 1610 x 861 x 35 1665 x991 x 50

Output at 1000 W/m2 radiation 250 W 240 W 250 W 250 W

Annual corrected output 206 kWh

Annual output per m2 149 kWh/m2 120 kWh/m2 149 kWh/m2 125 kWh/m2

Installed Cost per m2 £300 £350 £300 £250

3. TARGET CO2 REDUCTION

Target (from Appendix I) 4,456 kg CO2

CO2 saved  per kWh 0.517CO2 saved  per kWh 0.517

KWh to achieve target 8,619kWh

Peak Output Required 10 kW

Panel Area Required 58 m2

Installed Cost £17,372

Annual maintenance (@1.5%) £261

Replace inverters (10 yearly) £3,000

Output drop (per year) 1.5%

Feed-in Tariff 13.0 p/kWh Investment Appraisal

Duration 25 years

Year 1 FIT £1,123

Output used on site 100%

Elec price from grid 13.5 p/kWh

Year 1 Elec Saving £1,164

Output sold to Grid 0%

Elec price to grid 3.5 p/kWh

Year 1 Elec Sales £0

£10,000

£15,000

Lifecycle savings  (25 year NPV)

Year 1 Elec Sales £0

SIMPLE PAYBACK 7.7 years

25 year NPV £92,502

CO2 saved 4,456 kg CO2

%ge renewable 20.0%

4. OTHER CONSIDERATIONS   

4.1 Space - approximately 120m2 available on roof.

4.2 Maintenance - annual inspection and occasional

repair , but otherwise, fairly minimal

4.3 Noise - not an issue.

4.4 Energy mix - would work well with heat pumps,

should not affect future district heating, but would be

a bad match for future private-wire electricity from, -£20,000

-£15,000

-£10,000

-£5,000

£0

£5,000
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PV

a bad match for future private-wire electricity from,

say, a community CHP system.

-£20,000


