8.0 RESULTS

Using the input data outlined in the sections above and appendices the SAP calculations were performed, and
the following results were produced:

8.0.1 Individual Apartment SAP Calculations

En Consumption Carbon Emissions
Apartment TFEE DFEE TER K DER K
AR A
kW/h/m?/yr | kW/h/m?/yr CO2/m?/yr | CO2/m?/yr

Social house 01 64.30 57.81 11% 21.69 9.41 57% 0.53 PASS
Social house 02 54.62 51.86 5% 20.04 8.96 55% 0.48 PASS
Social house 03 54.62 51.86 5% 20.04 8.96 55% 0.48 PASS
Social house 04 64.30 57.81 11% 21.69 9.41 57% 0.53 PASS
Go1 65.53 58.42 11% 21.25 8.93 58% 0.54 PASS

G02 61.84 57.79 7% 19.98 8.64 57% 0.57 PASS
G03 62.71 57.83 8% 21.53 9.13 58% 0.47 PASS

1st 01 52.52 50.55 4% 19.27 8.48 56% 0.46 PASS
1st 02 53.29 53.21 0% 19.81 8.75 56% 0.43 PASS
1st 03 50.70 50.49 0% 19.83 8.67 56% 0.39 PASS
1st 04 63.74 60.08 6% 25.48 9.63 62% 0.41 PASS
1st 05 59.34 59.18 0% 19.79 8.78 56% 0.55 PASS
2nd 01 52.52 50.55 4% 19.27 8.48 56% 0.46 PASS
2nd 02 52.21 52.05 1% 19.66 8.65 56% 0.42 PASS
2nd 03 49.10 48.75 1% 19.52 8.52 56% 0.39 PASS
2nd 04 61.72 58.74 5% 25.01 9.52 62% 0.40 PASS
2nd 05 59.34 59.18 0% 19.79 8.78 56% 0.55 PASS
3rd 01 52.52 50.55 4% 19.27 8.48 56% 0.46 PASS
3rd 02 52.21 52.05 1% 19.66 8.65 56% 0.42 PASS
3rd 03 49.10 48.75 1% 19.52 8.52 56% 0.39 PASS
3rd 04 61.72 58.74 5% 25.01 9.52 62% 0.40 PASS
3rd 05 59.34 59.18 0% 19.79 8.78 56% 0.55 PASS
4th 01 55.42 52.46 5% 19.84 8.65 56% 0.46 PASS
4th 02 53.29 53.21 0% 19.81 8.75 56% 0.43 PASS
4th 03 51.10 51.04 0% 19.91 8.72 56% 0.39 PASS
4th 04 68.70 63.35 8% 26.63 9.92 63% 0.42 PASS
4th 05 59.34 59.18 0% 19.79 8.78 56% 0.55 PASS
5th 01 60.65 56.04 8% 20.36 8.75 57% 0.51 PASS
5th 02 60.69 59.84 1% 20.23 8.91 56% 0.54 PASS
5th 03 69.40 67.71 2% 21.70 9.52 56% 0.59 PASS
6th 01 60.65 56.04 8% 20.36 8.75 57% 0.51 PASS
6th 02 60.69 59.84 1% 20.23 8.91 56% 0.54 PASS
6th 03 63.26 62.69 1% 20.50 9.07 56% 0.57 PASS
7th 01 60.65 56.04 8% 20.36 8.75 57% 0.51 PASS
7th 02 60.69 59.84 1% 20.23 8.91 56% 0.54 PASS
7th 03 60.35 60.18 0% 19.92 8.85 56% 0.55 PASS
8th 01 60.65 56.04 8% 20.36 8.75 57% 0.51 PASS
8th 02 60.69 59.84 1% 20.23 8.91 56% 0.54 PASS
8th 03 60.35 60.18 0% 19.92 8.85 56% 0.55 PASS
9th 01 64.50 57.86 10% 21.12 8.90 58% 0.52 PASS
9th 02 64.27 61.40 4% 20.94 9.03 56.9% 0.55 PASS
9th 03 68.84 66.25 4% 21.60 9.38 57% 0.59 PASS

Table 2: SAP results for each apartment

As the results above show, when using the input data outlined in this report, all dwellings will be compliant
with the Building Regulations Part L1A 2013 and improve over the regulations by around 52% on average.

All apartments will also achieve the following:

e  SAP ratings of 82 B or higher.
e Envratings of 92 A or higher.
e Aresidential EPC band B.

Sample SAP outputs as proof of the approved calculation methods can be found in Appendix C.
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Sample draft EPC’s as proof of the approved calculation methods can be found in Appendix D.
8.0.1 Whole Building Calculations

Please note all apartments were calculated first using a conventional gas boiler then with the chosen CHP
engine to highlight the savings made as required by local policy.

The results of the total site CO, emissions are shown below:

Table 3: Site-wide CO2 emissions

The results show that when not using any renewables or de-centralised energy production the building will be
compliant with building regulations.

The results also show that with the chosen CHP engine applied the building will achieve a 58% reduction in CO:
emissions, significantly more than the 20% reduction required by local policy.

9.0 SUMMARY & CONCLUSIONS

Using the input data outlined in this report, the following conclusions can be found:

e All dwellings will be compliant with Criterion 01, the TER and TFEE, of the Building Regulations Part
L1A 2013, without contribution from renewables or de-centralised energy production.

e All dwellings will have SAP ratings between 82-83, which is a very low energy consuming design.
e All dwellings will have Env ratings between 92-94, indicating they will produce very little CO..

e All dwellings will achieve residential EPC band B ratings.

e All dwellings will be compliant with Criterion 02, limits to design flexibility.

o All dwellings will be compliant with Criterion 03, limits to heat gains.

e  With the CHP applied, the building will have a 58% reduction of CO, emissions over a conventional gas
boiler system, significantly more than the 20% requirement by local policy.
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10.0 APPENDICES

10.01 Appendix A — LZC Feasibility Study
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10.03 Appendix C— Sample SAP Outputs
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BUILDING REGULATION COMPLIANCE
Calculation Type: New Build (As Designed)

Property Reference |Phase 2 New-Builds - CHP \ Issued on Date 04/05/2018
Survey Reference |2nd 04 | Prop Type Ref \ |
Property |59—75, Queens Road, READING, RG1 4BN |

T ::: (T o2 EEEE | o |
Environmental  |EENCYWNNN % Der<Ter | 61.93 |
| COzEmissions(t/year)  |NENCEGEN| oree  [EEESZNNN| rrec  |EEGWZEN
| General Requirements Compliance | IEEFYN] % DFee<Tree | 4.82 |

Surveyor |Christopher Armstrong, Tel: 01795 841035 [ surveyor ID A457-0002

| |
SUMARY FOR INPUT DATA FOR New Build (As Designed)

Criterion 1 — Achieving the TER and TFEE rate

1a TER and DER

Fuel for main heating |Mains gas (c) |

Fuel factor |1.00 (mains gas) |

Target Carbon Dioxide Emission Rate (TER) 25.01 | kgCO,/m?

Dwelling Carbon Dioxide Emission Rate (DER) 9.52 | kgCO2/m?
-15.49 (-61.9%) | kgCO/m?

1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE) |61.72 I kWh/m?/yr

Dwelling Fabric Energy Efficiency (DFEE) |58.74 | kWh/m?/yr
-3.0 (-4.9%) | kWh/m?/yr

Criterion 2 — Limits on design flexibility

Limiting Fabric Standards

2 Fabric U-values

Element Average Highest

External wall 0.14 (max. 0.30) 0.15 (max. 0.70)
Party wall 0.00 (max. 0.20) -
Openings 1.49 (max. 2.00) 2.00 (max. 3.30)

2a Thermal bridging
Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals |5.00 (design value) |
Maximum [10.0 || Pass |

Limiting System Efficiencies

4 Heating efficiency

Main heating system |Community heating scheme || - |
Secondary heating system |None |
5 Cylinder insulation
Hot water storage |No cylinder || |
6 Controls
Space heating controls |Flat rate charging, programmer and TRVs || Pass |
Hot water controls |No cylinder |

Regs Region: England
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BUILDING REGULATION COMPLIANCE
Calculation Type: New Build (As Designed)

7 Low energy lights
Percentage of fixed lights with low-energy |100 | %
fittings
Minimum 75 | %

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power |O.40 |
Maximum |1.5 || Pass |
MVHR efficiency 170 | %

Minimum |7O | %
Criterion 3 — Limiting the effects of heat gains in summer

9 Summertime temperature

Overheating risk (Thames Valley) |Slight || Pass |
Based on:

Overshading |Average |

Windows facing East 10.00 m?, No overhang

Windows facing South 2.68 m?, No overhang

Air change rate |5.00 ach |

Blinds/curtains [None |

Criterion 4 — Building performance consistent with DER and DFEE rate

Party Walls

Type U-value

Solid Wall [0.00 | w/mk
Air permeability and pressure testing

3 Air permeability

Air permeability at 50 pascals |5.00 (design value) |
Maximum |10.0 || Pass |
10 Key features
Party wall U-value 0.00 | W/m2k
Community CHP, Mains gas |N/A |

Regs Region: England

Elmhurst Energy Systems
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BUILDING REGULATION COMPLIANCE
Calculation Type: New Build (As Designed)

Property Reference |Phase 2 New-Builds - CHP \ Issued on Date 04/05/2018

Survey Reference |9th 03 | Prop Type Ref \

Property |59—75, Queens Road, READING, RG1 4BN

SAP Rating [DER | 21.60

Environmental % DER<TER \ 56.57 |
CO; Emissions (t/year) B3| 6.2 TFEE 68.84
General Requirements Compliance % DFEE<TFEE || 3.76 |

Client

Surveyor |Christopher Armstrong, Tel: 01795 841035

[ surveyor ID A457-0002

SUMARY FOR INPUT DATA FOR New Build (As Designed)

Criterion 1 — Achieving the TER and TFEE rate

1a TER and DER

Fuel for main heating |Mains gas (c) |

Fuel factor |1.00 (mains gas) |

Target Carbon Dioxide Emission Rate (TER) 21.60 | kgCO,/m?

Dwelling Carbon Dioxide Emission Rate (DER) 9.38 | kgCO,/m?
-12.22 (-56.6%) | kgCO/m?

1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE) |68.84 I kWh/m?/yr

Dwelling Fabric Energy Efficiency (DFEE) |66.25 | kWh/m?/yr
-2.6 (-3.8%) | kwh/m?/yr

Criterion 2 — Limits on design flexibility

Limiting Fabric Standards

2 Fabric U-values

Element Average Highest
External wall 0.14 (max. 0.30) 0.15 (max. 0.70)
Roof 0.10 (max. 0.20) 0.10 (max. 0.35)
Openings 1.45 (max. 2.00) 2.00 (max. 3.30)
2a Thermal bridging
Thermal bridging calculated from linear thermal transmittances for each junction
3 Air permeability
Air permeability at 50 pascals |5.00 (design value) |
Maximum [10.0 || Pass |

Limiting System Efficiencies

4 Heating efficiency

Main heating system |Community heating scheme || - |
Secondary heating system |None |
5 Cylinder insulation
Hot water storage |No cylinder || |
6 Controls
Space heating controls |Flat rate charging, programmer and TRVs || Pass |
Hot water controls |No cylinder |
Regs Region: England
Elmhurst Energy Systems
Page 1 of 2 SAP2012 Calculator (Design

System) version 4.05r02



BUILDING REGULATION COMPLIANCE
Calculation Type: New Build (As Designed)

7 Low energy lights

Percentage of fixed lights with low-energy |100 | %
fittings
Minimum 75 | %

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power |O.40 |
Maximum |1.5 || Pass |
MVHR efficiency 170 | %

Minimum |7O | %
Criterion 3 — Limiting the effects of heat gains in summer

9 Summertime temperature

Overheating risk (Thames Valley) |Slight || Pass |
Based on:

Overshading |Average |

Windows facing East 12.80 m?, No overhang

Windows facing West 13.06 m?, No overhang

Air change rate |5.00 ach |

Blinds/curtains [None |

Criterion 4 — Building performance consistent with DER and DFEE rate

Air permeability and pressure testing

3 Air permeability

Air permeability at 50 pascals |5.00 (design value) |
Maximum 110.0 || Pass |
10 Key features
Roof U-value 0.10 | w/m
Community CHP, Mains gas IN/A |

Regs Region: England

Elmhurst Energy Systems
Page 2 of 2 SAP2012 Calculator (Design
System) version 4.05r02



BUILDING REGULATION COMPLIANCE

Calculation Type: New Build (As Designed)

Property Reference |Socia| Housing - CHP

| issued on Date | MOVEVREIEIIE:

[Social home 01 | Prop Type Ref] |
[59-75, Queens Road, READING, RG1 4BN |
[ DER |
Environmental \ 56.62 |
CO; Emissions (t/year) | DFEE__ |
General Requirements Compliance ] 10.09 |

Surveyor

|Christopher Armstrong, Tel: 01795 841035
Client |

[ surveyor ID A457-0002

SUMARY FOR INPUT DATA FOR New Build (As Designed)
Criterion 1 — Achieving the TER and TFEE rate
1a TER and DER

Fuel for main heating |Mains gas (c)

Fuel factor |1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 121.69 | kgCO,/m?
Dwelling Carbon Dioxide Emission Rate (DER) 9.41 | kgCO2/m?
-12.28 (-56.6%) | kgCO/m?
1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE) |64.30 I kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE) |57.81 | kWh/m?/yr
-6.5 (-10.1%) | kwh/m?/yr

Criterion 2 — Limits on design flexibility

Limiting Fabric Standards

2 Fabric U-values

Element Average

External wall 0.15 (max. 0.30)
Party wall 0.00 (max. 0.20)
Floor 0.10 (max. 0.25)
Roof 0.10 (max. 0.20)
Openings 1.85 (max. 2.00)

2a Thermal bridging

Highest

0.15 (max. 0.70)
-
0.10 (max. 0.70)
0.10 (max. 0.35)
2.00 (max. 3.30)

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals

|5.00 (design value)

Maximum |10.0

Pass

Limiting System Efficiencies

4 Heating efficiency

Main heating system

|Community heating scheme

Secondary heating system |None |
5 Cylinder insulation
Hot water storage |No cylinder |
6 Controls
Regs Region: England
Elmhurst Energy Systems
Page 1 of 2 SAP2012 Calculator (Design

System) version 4.05r02



BUILDING REGULATION COMPLIANCE
Calculation Type: New Build (As Designed)

Space heating controls |Flat rate charging, programmer and TRVs || Pass |

Hot water controls |No cylinder |
7 Low energy lights
Percentage of fixed lights with low-energy |100 | %

fittings
Minimum |75 | %

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power 10.40 |
Maximum |1.5 || Pass |
MVHR efficiency |70 | %

Minimum |70 | %
Criterion 3 — Limiting the effects of heat gains in summer

9 Summertime temperature

Overheating risk (Thames Valley) |Not significant || Pass |
Based on:

Overshading |Average |

Windows facing East |6.93 m?, No overhang |

Air change rate |5.00 ach |

Blinds/curtains [None |

Criterion 4 — Building performance consistent with DER and DFEE rate

Party Walls
Type U-value

Solid Wall [0.00 | W/m2K
Air permeability and pressure testing

3 Air permeability

Air permeability at 50 pascals |5.00 (design value) |
Maximum |10.0 || Pass |
10 Key features
Party wall U-value [0.00 | w/m2
Roof U-value 0.10 | w/m2k
Floor U-value 0.10 | w/m2
Community CHP, Mains gas |N/A |

Regs Region: England

Elmhurst Energy Systems
Page 2 of 2 SAP2012 Calculator (Design
System) version 4.05r02



10.04 Appendix D — Draft EPC’s
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