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Disclaimer 
 
The performances of renewable systems, especially wind and solar, are difficult to predict with any certainty. This is due to the 
variability of environmental conditions from location to location and from year to year. As such all budget/cost and figures, which 
are based upon the best available information, are to be taken as an estimation only and should not be considered as a guarantee. 
This report relates to pre-planning stage therefore final specification must be provided by an M & E consultant after stage C. 
 
Mendick Waring Ltd disclaims any responsibility to the Client and others in respect of any matters outside the scope of this report. 
This report has been prepared with reasonable skill, care and diligence within the terms  of the Contract with the Client and  taking 
account of the manpower, resources, investigations and testing devoted to it by agreement with the Client. This report is 
confidential to the Client and Mendick Waring Ltd accepts no responsibility of whatsoever nature to third parties to whom this 
report or any part thereof is made known. Any such party relies upon the report at their own risk 
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15 Lyndhurst Terrace development comprises one residential detached house and is 

located in Camden.  

Mendick Waring have been appointed to produce an Energy Strategy identifying how the 

development will address the policies and targets set out by London Borough of Camden. 

  

In line with Camden Policy, mitigation against climate change includes carbon reduction 

targets for residential buildings; Policy CC1 seeks the fullest contribution to minimising 

carbon dioxide emissions in accordance with a three-part energy hierarchy; be lean, be 

clean and be green. The policy seeks for a 19% improvement on Part L1A 2013 building 

regulations in terms of minimising CO2 emissions. In light of this, the enclosed strategy 

seeks to demonstrate and incorporate feasible design elements to maximise CO2 saving 

associated with this development.  

This strategy also demonstrates that the development will achieve compliance with 2013 

Building Regulations through Energy efficiency and FEE (fabric energy efficiency).   

Passive design measures and 2 kWp of photovoltaic panels have been proposed for this 

development. This will result in 29.3% of CO2 reduction compared to the Baseline 

building regulation. The PV panels will be installed on the roof. This is subject to further 

detailed investigation and calculation. The CO2 reduction by photovoltaic panels is 20.4% 

of the total Carbon Dioxide reduction of the development. As the result, the development 

complies with Policy CC1, Supplementary Planning Guidance and Building Regulations 

Part L 2013.   

• It should be noted that this strategy has been completed as follows:  

o All new fabric elements proposed will be designed to achieve average fabric 

performance 30% or more above minimum standard as defined under AD Part 

L1A 2013. 

Table 1. Building fabric specifications 

Building 

Element 

New Elements 

Part L minimum 

standard U-value 

Design U-

values  

% improvement 

Floors 0.25 W/m2K 0.10 W/m2K 60% 

Roofs 0.20 W/m2K 0.11 W/m2K 45% 

External Walls 0.30 W/m2K 0.15 W/m2K 50% 

Glazing 2.00 W/m2K 1.5 W/m2K 25% 

Doors 2.00 W/m2K 1.4 W/m2K 30% 

Air permeability 10.0 m3/(h*m2)  4.00 m3/(h*m2) 60% 
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The proposed development is one residential detached house. The building comprises 

basement, ground floor, upper ground floor and first floor. The plans and layouts are 

shown in Figures 1-3.  

 
 
Proposed Development 
 
 

 

Figure 1 – Proposed basement floor plan  

 

 

Figure 2 – Proposed Upper Ground floor plan 
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Figure 3 – Proposed first floor plan 
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London Borough of Camden Policy, Climate Change Mitigation and Sustainable Design, 

June 2016, requires the following policies to be addressed for residential buildings: 

• Local Plan approach  
 
The Camden Local Plan seeks to adopt pro-active strategies to mitigate and 

adapt to climate change in accordance with the NPPF and London Plan. This 

section outlines the approach in the Local Plan to climate change mitigation 

(specifically carbon dioxide reduction) and sustainable design.  

 

• Climate change mitigation  
 
Local Plan Policy CS13 Tackling climate change through promoting 

higher environmental Standards 

The Council will require all development to take measures to minimise the 

effects of, and adapt to, climate change and encourage all development to 

meet the highest feasible environmental standards that are financially viable 

during construction and occupation by: 

a) ensuring patterns of land use that minimise the need to travel by car and 

help support local energy networks; 

b) promoting the efficient use of land and buildings; 

c) minimising carbon emissions from the redevelopment, construction and 

occupation of buildings by implementing, in order, all the elements of the 

following energy hierarchy: 

- ensuring developments use less energy, 

- generating renewable energy on-site; and 

d) ensuring buildings and spaces are designed to cope with, and 

minimise the effects of, climate change. 

 

Sustainable Design and Construction DP22 

The Council will require development to incorporate sustainable design and 

construction measures. Schemes must: 

a) demonstrate how sustainable development principles, including the relevant 

measures set out in paragraph 22.5, have been incorporated into the design 

and proposed implementation; and 

b) incorporate green or brown roofs and green walls wherever suitable. 
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In addition to above, London Borough of Camden Supplementary Planning Guidance 

also requires the following:  

Policy 6. Renewable energy 
 

• All developments are to target at least a 20% reduction in carbon dioxide 

emissions through the installation of on-site renewable energy 

technologies. Special consideration will be given to heritage buildings 

and features to ensure that their historic and architectural features are 

preserved. 
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• Given the requirement to achieve a number of Building standards and requirements, 

design development has been undertaken as part of the RIBA Stage 1 / 2 process. As 

part of this process, a number of technologies have been considered, with feasibility / 

viability and practicality considered given the various design considerations.  

• In light of this, a feasibility study has been undertaken, identifying the following: 

a) Appropriate technologies  

b) Energy generated from Low and Zero Carbon Technologies per annum 

c) Available funding grants  

d) Life cycle cost of specification (including allowances for payback) 

e) Local planning criteria (inc preferred solutions) 

f) Feasibility of exporting heat / electricity from chosen system 

• In order to fully identify appropriate technologies, an initial evaluation has been 

undertaken based on the expected baseline energy demand. Baseline Energy is 

calculated on a development with identical geometry built to meet Building Regulations, 

thus using standard building fabric parameters and notional heating systems. 

    

Figure 4 – Energy Hierarchy 
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 Combined Heat & Power (CHP) Technology 

CHP effectively uses waste heat from the electricity generation process to provide useful heat 

for space and water heating; the advantage of this system is that it leads to higher system 

efficiencies when compared to a typical supply arrangement of grid-imported electricity and 

conventional boilers. A further advantage is that because electricity is generated close to the 

point of use, the losses incurred in High Voltage (HV) transmission are avoided. CHP is 

considered as a low carbon technology when fired by gas or fuel oil to generate electricity and 

provide heating and hot water. At this scale, a gas-fired reciprocating engine CHP is the 

preferred technology due to efficiency, maintenance and plant space considerations, and is 

well-proven with many successful installations in UK. CHP systems offer optimum carbon and 

cost savings when matched to the site electricity and heat load profiles such that the units see 

a high utilisation and make a significant contribution to the site’s annual energy demands. 

CHP units should be replaced every 15-17 years, with replacement timeframes subject to 

alteration pending regular maintenance and part failure.  

Given that 15 Lyndhurst Terrace is a single detached House and the scheme will have efficient 

boilers, the use of CHP is not a viable solution.  

 
 
 
 

 

Figure 5 – CHP Technology 
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Figure 6 – CHP System Schematic 

 Wind Energy 

Although wind turbines can generate up to 3MW of electricity, smaller units are available 

generating between 0.5 kW to 6.0 kW. The area would need to be accessed to establish the 

practicality of installing a wind turbine. Electricity is generated in DC and requires an inverter to 

convert to AC to operate domestic appliances. Where electricity is generated but not required, 

it can be sold to the local electricity company, 

Given the location and the wind speed available provides minimal feasible electrical generation 

and as such has been discounted. It should also be noted, the proposed extension is 

surrounded by the other buildings the incorporation of wind turbine will likely to operate at low 

capacity, subject to periods of non-operation, grid connection, noise and take long time before 

achieving payback on the initial costs.  
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 Ground Source Heat Pump 

A Ground Source Heat Pump (GSHP) transfers energy from the ground to the building to 

provide space heating or pre-heating of domestic hot water. Unlike wind and solar heating it 

requires an electrical input, however, the heat recovered is three to four times the required 

electrical input. Heat is transferred from the ground using a ground loop, which can either be 

within a vertical borehole arrangement or laid as coils in a horizontal trench. The heat pump 

works in the same way as a domestic refrigerator in reverse, by extracting heat from the 

borehole/trench to evaporate the refrigerant on the heat pump circuit. Heat is then input to the 

building as the refrigerant condenses. 

Any proposed GSHP would require the use of a large number of vertical boreholes across the 

site. Given the small foot print of the development site, the piling of the foundations that run 

below ground, this has been discounted owing to practical constraints associated with GSHP. 
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 Biomass  

 

Biomass boilers burn renewable fuel to generate hot water for direct use, or for heating 

purposes. The fuel they burn is renewable because it is in a constant carbon cycle. There are 

three main forms of biomass boilers available, namely those using wood chips as fuel, those 

using wood pellets as fuel and those using wood logs 

The operation and installation of Biomass requires additional plant space for the storage of solid 

fuel and design of access routes for delivery of fuel. Given the urban location of the 

development, this has been discounted owing to practical constraints associated with Biomass.  
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 Air Source Heat Pumps  

Air Source Heat Pumps (ASHP) provides an efficient method of heating and cooling 

requirements. Heat is absorbed from the air into liquid via a heat exchanger where ‘useful’ heat 

is extracted and absorbed. Low grade heat is then extracted by a refrigeration system, 

compressed and concentrated to temperatures suitable for space heating and hot water 

requirements. 

While ASHP utilise electricity to generate this process, the heat gained is taken directly from 

the available air and produces fewer greenhouse gases when compared to a conventional gas 

system. 

ASHP have been classified as a renewable system under the European Directive on ‘Promotion 

of Renewable Energy Sources’ and Policy 5.7 ‘Renewable Energy’ of the London Plan 2015. 

ASHP and associated plant require annual maintenance and adequate space for condensing 

units. Expected lifetimes range from 7-10 years, however, this will be subject to maintenance 

programmes and information provided at detailed design stage.   

ASHP do generate noise as a result of operation, however, with careful consideration during 

design proposals, can be mitigated through the use of acoustic attenuation.  

ASHP provide the most efficient method of providing the cooling requirements in hotels 

because of heat pumps high efficiency. They produce less CO2 emissions than other systems 

that run on Gas, LPG or Oil. Air source heat pumps work in reverse cycle to provide cooling. 

Therefore, cooling and heating can be provided simultaneously. 

This technology has been considered to be unviable for this scheme due to cost and technical 

requirement to provide 100% of the heating and hot water demand.  
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 Photovoltaics  

Photovoltaic (PV) panels create electricity from solar radiation with efficiency ranging between 

5 and 19%. PV modules generally require minimal maintenance, usually consisting of a visual 

inspection and associated electrical testing. They have no moving parts and an expected 

lifetime of over 30-40 years. Manufacturers typically offer a warranty on power output of 20-25 

years. PV modules have no operating emissions and produce no noise, making them the most 

benign zero-carbon technology. 

Following a review of available roof area, the provision of PV placement should be considered 

in context, noting any issues resulting from external plant, access and architectural aesthetics. 

An initial investigation has been carried out in conjunction with the architect, in order to identify 

a suitable position for installation of PV arrays at roof level.  

2 kWp of photovoltaic panels are proposed to provide approximately 1,647 kWh of electricity 

for the development. 
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 Solar Thermal Collectors 

Solar thermal collectors utilise solar radiation to heat water for use in water heating of a building. 

The radiation is converted using a solar collector, of which there are two main types available: 

Flat Plate and Evacuated Tube collectors. Evacuated tube systems occupy a smaller area and 

are more efficient, but also generally more expensive. Flat plate systems are cheaper to install 

but generally less efficient. 

The solar coverage indicates what percentage of the annual domestic hot water energy 

requirement can be covered by a solar water heating system. The higher the solar coverage, 

the more conventional energy usage can be offset, but can cause excess heat generation in 

the peak summer months and generally lower the average collector efficiency. Therefore, solar 

coverage’s of 40-70% are recommended for most domestic applications and up to 40% in non-

domestic buildings. 

Solar thermal systems in the UK normally operate with a back-up fuel source, such as gas or 

electricity. The solar system pre-heats the water up to a maximum hot water temperature. If 

there is not enough solar power available to fully meet the required hot water load, then the 

back-up fuel system fires up to meet this short fall. The optimum orientation for a solar collector 

in the UK is a south facing surface, tilted at an angle of 30º from the horizontal. However, 

orientation is not critical, with azimuths of +/-30o from South and angles of +/-20° from 30° still 

achieve reasonable outputs. 

In order for the solar water heating system to run safely and efficiently, a series of temperature 

sensors are connected to a digital solar controller to switch the system on or off according to 

the solar energy available. The roof area required depends on the efficiency of the modules 

specified and will vary depending on the product selected. This will be determined by the 

relevant contractor. 

The limited available roof area of the development will be used to install photovoltaic panels.  
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The proposed development looks to integrate low U-values, a high performance building 

thermal envelope for the built fabric and provide the necessary improvements to minimise CO2 

of the scheme.  

The internal lighting should be designed to have luminous efficacy of ≥ 45 lumens/watt in all 

domestic spaces. 

The scheme’s water use should be ≤125 litres/person/day. 

Government approved software (NHER Plan Assessor 6.2.1) has been used to calculate 

energy consumption based on SAP methodology (2012) and Part L1A 2013. 

4.1 Specifications 

The following specification has been used to model energy efficiency for the development: 

 
   

 

Project:  15 Lyndhurst Terrace   

Project No:  J2229   

Engineer: Alex Mozaffari   

Date: 07/03/2016   

Building 
Regs: 

2013 Part L1A   

  
  

Status: As Designed   

Element U-Value (W/m²K) Construction 

Ground Floor  0.10 Solid 

Exposed Floor N/A Solid 

Exposed Wall & 

Semi-exposed 
Wall 

0.15 Cavity 

Party Wall 0.00 
 

Exposed Roof & 
Semi-exposed 

Roof 

0.11 Flat 

Doors 1.50 draught proofing. 

Windows 1.40 Double Glazed (low-e), soft coating, 
argon filled, gap of 16mm or more,  

draught proofing, G-Value of 0.63 

Fabric Efficiency Details 

Thermal Mass Parameter Medium 

Thermal Bridging ACD used 

Design air permeability 4 m³/hm² 
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Building Service Details 

Ventilation MEV 

Dwelling Heating System Boiler, Regular, Mains Gas (efficiency 93.4%) 

Heat Distribution System Pre-insulated medium temp variable flow (1991 or later) 

Heating Controls Time and temperature zone control - plumbing circuit 

Secondary Heating None 

Hot water From main 

PV 2 kWp 

Solar Water Heating N/A 

Other Renewables N/A 

Internal Lighting 100% have luminous efficacy of ≥ 45 lumens/watt 
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This section of the report presents the calculation results following the Energy Hierarchy: 

• Be Lean: Energy Efficiency 

• Be Clean: N/A 

• Be Green: Use Renewable Technology 

 

5.1 Be Lean 

The impact of passive design strategy, including insulation, low air permeability and energy 

efficient windows is shown in Figure 7 below. The Dwelling Emissions Rate (DER) is 3.9% 

below the Target Emissions Rate (TER). This is prior to inclusion of any renewable 

technologies.   

 

Figure 7. Be Lean- TER vs DER. 

 

5.2  Be Green 

The final step in the Energy Hierarchy methodology, is to include renewable technology. A 

feasibility study of all renewable technologies has been carried out. Photovoltaic panels have 

been considered most viable to provide electricity demand of the development. As the result, 

The CO2 emissions of the scheme has been reduced by over 29.3% compared to the Notional 

Building. This is shown in Figure 10. The scheme exceeds the 19% CO2 reduction required in 

Policy CC1 of Camden Climate Change Mitigation Policy.   
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Figure 8. Be Green- TER vs DER. 

 

5.3  Total Energy Demand and CO2 Analysis 

Space heating and hot water stand for 94% of the total energy demand of this development, as 

shown in Figure 9.   

 

Figure 9. Be Green- TER vs DER. 

In Be Green Scenario, 2 kWp of PV panels have been proposed to be installed on the available 

roof area. This amount of PV will generate 1,647 kWh of electricity which is 54% more than the 

electricity demand per year for lighting, fans and control.  The total CO2 reduction of the PV 

panels is calculated to 855 kg p.a. This is 20.4% of the total Carbon Dioxide reduction of the 

development.   
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Figure 10. Total CO2 reduction of the development. 

The total CO2 reduction of the development after energy efficiency and inclusion of 2 kWp of 

PV panels is 1,038 kg per year. This is equivalent to 29.3% Carbon Dioxide reduction, 

compared to the baseline.  

 

5.4  Comparison of the Existing- and the Proposed Building 

As presented in section 5.1 of this report, the proposed 15 Lyndhurst building is incorporating 

passive design measures and photovoltaic panels to reduce its CO2 emissions. SAP calculation 

has also been carried out for the existing building to quantify the improvement, shown in Figure 

11. The thermal performance of the proposed building has improvement significantly.  

For instance, the solid wall with a typical U-value of 2.7 W/m2K has been replaced with a fabric 

value of 0.15 W/m2K, an employment by 170%.  

As the result, compared to the the existing building, the total CO2 emissions of the proposed 

building is reduced from 11,595 kg p.a. to 3,329 kg p.a,  
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Figure 11. Total CO2 emissions of the existing- and proposed building 
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The strategy is based on the Mayor of London's Energy Hierarchy, as follows: 

• Use less energy (be lean) 

• Use Renewable Technology (Be Green) 

Improving the building fabric efficiency on the thermal envelope and incorporating 2 kWp of 

photovoltaic panels, results in a reduction in CO2 emissions of approximately 29.3% when 

measured against Part L1A 2013 Building Regulations. PV panels stand for 20.4% of the 

Carbon Dioxide reduction.  

Compared to the existing building, the proposed 15 Lyndhurst Terrace has reduced its CO2 

emissions by over 245%.  

In line with Building Control the strategy demonstrates that the development will achieve 

compliance with 2013 Building Regulations through Energy efficiency and FEE (fabric energy 

efficiency) including thermal bridging calculations.   

• The following table and chart detail the reductions in CO2 emission reductions as a result 

of following the energy hierarchy. 

Table 2 – Energy Hierarchy Chart 

ENERGY HIERARCHY 
CO2 EMISSIONS / ANNUM 

(kg p.a.) 
% 

IMPROVEMENTS 

Baseline  4,713 - 

Be Lean  4,183 11.2% 

Be Green 3,329 29.3% 

Overall Saving (kg p.a.) 1,384 

 
 
It can be concluded that the London Borough of Camden’s planning policy CC1 of the Climate 

Change Mitigation and Sustainable Design and policy 6 of the Supplementary Planning 

Guidance have been met.  
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L1A 2013 - Regulations Compliance Report

Design - Draft

This desigŶ dƌaft suďŵissioŶ pƌoǀides eǀideŶĐe toǁaƌds ĐoŵpliaŶĐe ǁith Paƌt L of the BuildiŶg RegulatioŶs, iŶ aĐĐoƌdaŶĐe ǁith AppeŶdiǆ C of AD LϭA. It has
ďeeŶ Đaƌƌied out usiŶg Appƌoǀed SAP softǁaƌe. It has ďeeŶ pƌepaƌed fƌoŵ plaŶs aŶd speĐifiĐatioŶs aŶd ŵaǇ Ŷot ƌefleĐt the 'as ďuilt' pƌopeƌtǇ. This ƌepoƌt
Đoǀeƌs oŶlǇ iteŵs iŶĐluded ǁithiŶ the SAP aŶd is Ŷot a Đoŵplete ƌepoƌt of ƌegulatioŶs ĐoŵpliaŶĐe.

Assessoƌ Ŷaŵe Ms RaĐhell ǁootliff Assessoƌ Ŷuŵďeƌ ϴϴϰϳ

ClieŶt Last ŵodified ϭϯ/Ϭϯ/ϮϬϭϳ

Addƌess ϭ, LoŶdoŶ

URN: LǇŶdhuƌst Be LeaŶ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage ϭ of Ϯ

CheĐk EǀideŶĐe ProduĐed ďǇ OK?

CƌiteƌioŶ ϭ: pƌediĐted ĐaƌďoŶ dioǆide eŵissioŶ fƌoŵ pƌoposed dǁelliŶg does Ŷot eǆĐeed the taƌget

TER ;kg CO₂/ŵϸ.aͿ Fuel = N/A
Fuel faĐtoƌ = ϭ.ϬϬ
TER = ϭϲ.ϬϮ

Authoƌised SAP Assessoƌ

DER foƌ dǁelliŶg as desigŶed ;kg
CO₂/ŵϸ.aͿ

DER = ϭϱ.ϯϵ Authoƌised SAP Assessoƌ

Aƌe eŵissioŶs fƌoŵ dǁelliŶg as
desigŶed less thaŶ oƌ eƋual to the
taƌget?

DER ϭϱ.ϯϵ < TER ϭϲ.ϬϮ Authoƌised SAP Assessoƌ Passed

Is the faďƌiĐ eŶeƌgǇ effiĐieŶĐǇ of
the dǁellliŶg as desigŶed less thaŶ
oƌ eƋual to the taƌget?

DFEE ϱϯ.ϯϯ < TFEE ϲϴ.Ϭϲ Authoƌised SAP Assessoƌ Passed

CƌiteƌioŶ Ϯ: the peƌfoƌŵaŶĐe of the ďuildiŶg faďƌiĐ aŶd the heatiŶg, hot ǁateƌ aŶd fiǆed lightiŶg sǇsteŵs should ďe Ŷo ǁoƌse thaŶ the desigŶ liŵits

FaďriĐ U-ǀalues
EleŵeŶt Weighted aǀerage Highest
Wall Ϭ.ϭϱ ;ŵaǆ Ϭ.ϯϬͿ Ϭ.ϭϱ ;ŵaǆ Ϭ.ϳϬͿ
PaƌtǇ ǁall ;Ŷo paƌtǇ ǁallͿ
Flooƌ Ϭ.ϭϬ ;ŵaǆ Ϭ.ϮϱͿ Ϭ.ϭϬ ;ŵaǆ Ϭ.ϳϬͿ
Roof Ϭ.ϭϭ ;ŵaǆ Ϭ.ϮϬͿ Ϭ.ϭϭ ;ŵaǆ Ϭ.ϯϱͿ
OpeŶiŶgs ϭ.ϰϭ ;ŵaǆ Ϯ.ϬϬͿ ϭ.ϱϬ ;ŵaǆ ϯ.ϯϬͿ

Aƌe all U-ǀalues ďetteƌ thaŶ the
desigŶ liŵits iŶ Taďle Ϯ?

Authoƌised SAP Assessoƌ Passed

Therŵal ďridgiŶg
Hoǁ has the loss fƌoŵ theƌŵal
ďƌidges ďeeŶ ĐalĐulated?

Theƌŵal ďƌidgiŶg ĐalĐulated fƌoŵ liŶeaƌ theƌŵal tƌaŶsŵittaŶĐes foƌ eaĐh
juŶĐtioŶ

Authoƌised SAP Assessoƌ

HeatiŶg aŶd hot ǁater sǇsteŵs
Does the effiĐieŶĐǇ of the heatiŶg
sǇsteŵs ŵeet the ŵiŶiŵuŵ ǀalue
set out iŶ the DoŵestiĐ HeatiŶg
CoŵpliaŶĐe Guide?

MaiŶ heatiŶg sǇsteŵ:
MaiŶs gas, Regulaƌ ďoileƌ fƌoŵ dataďase
RaǀeŶheat CSI SǇsteŵ A
EffiĐieŶĐǇ = ϵϬ.ϭϬ% - SEDBUK ϮϬϬϵ
MiŶiŵuŵ = ϴϴ.ϬϬ%

SeĐoŶdaƌǇ heatiŶg sǇsteŵ: NoŶe

Authoƌised SAP Assessoƌ Passed

Does the iŶsulatioŶ of the hot
ǁateƌ ĐǇliŶdeƌ ŵeet the staŶdaƌds
set out iŶ the DoŵestiĐ HeatiŶg
CoŵpliaŶĐe Guide?

CǇliŶdeƌ ǀoluŵe = ϯϬϬ.ϬϬ litƌes
DeĐlaƌed ĐǇliŶdeƌ loss = Ϭ.ϭϳkWh/daǇ
Maǆiŵuŵ peƌŵitted ĐǇliŶdeƌ loss = ϯ.ϭϴkWh/daǇ
PƌiŵaƌǇ hot ǁateƌ pipes aƌe Ŷot iŶsulated

Authoƌised SAP Assessoƌ Passed

Do ĐoŶtƌols ŵeet the ŵiŶiŵuŵ
ĐoŶtƌols pƌoǀisioŶ set out iŶ the
DoŵestiĐ HeatiŶg CoŵpliaŶĐe
Guide?

SpaĐe heatiŶg ĐoŶtƌol:
Tiŵe aŶd teŵpeƌatuƌe zoŶe ĐoŶtƌol - pluŵďiŶg ĐiƌĐuit

Hot ǁateƌ ĐoŶtƌol:
Boileƌ iŶteƌloĐk ;ŵaiŶ sǇsteŵ ϭͿ
CǇliŶdeƌ theƌŵostat
Sepaƌate ǁateƌ ĐoŶtƌol

Authoƌised SAP Assessoƌ Passed
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CheĐk EǀideŶĐe ProduĐed ďǇ OK?

URN: LǇŶdhuƌst Be LeaŶ ǀeƌsioŶ ϭ
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Fiǆed iŶterŶal lightiŶg
Does fiǆed iŶteƌŶal lightiŶg ĐoŵplǇ
ǁith paƌagƌaphs ϰϮ to ϰϰ?

SĐhedule of iŶstalled fiǆed iŶteƌŶal lightiŶg
StaŶdaƌd lights = Ϭ
Loǁ eŶeƌgǇ lights = ϮϬ

PeƌĐeŶtage of loǁ eŶeƌgǇ lights = ϭϬϬ%
MiŶiŵuŵ = ϳϱ %

Authoƌised SAP Assessoƌ Passed

CƌiteƌioŶ ϯ: the dǁelliŶg has appƌopƌiate passiǀe ĐoŶtƌol ŵeasuƌes to liŵit solaƌ gaiŶs

Does the dǁelliŶg haǀe a
stƌoŶg teŶdeŶĐǇ to high
suŵŵeƌtiŵe teŵpeƌatuƌes?

OǀeƌheatiŶg ƌisk ;JuŶeͿ = Not sigŶifiĐaŶt ;ϭϵ.Ϯϱ°Ϳ
OǀeƌheatiŶg ƌisk ;JulǇͿ = Slight ;Ϯϭ°Ϳ
OǀeƌheatiŶg ƌisk ;AugustͿ = Slight ;ϮϬ.ϲϵ°Ϳ
RegioŶ = Thaŵes
Theƌŵal ŵass paƌaŵeteƌ = ϮϱϬ.ϬϬ
VeŶtilatioŶ ƌate iŶ hot ǁeatheƌ = Ϯ.ϱϬ aĐh
BliŶds/ĐuƌtaiŶs = NoŶe

Authoƌised SAP Assessoƌ Passed

CƌiteƌioŶ ϰ: the peƌfoƌŵaŶĐe of the dǁelliŶg, as desigŶed, is ĐoŶsisteŶt ǁith the DER

DesigŶ aiƌ peƌŵeaďilitǇ
;ŵϹ/;h.ŵϸͿ at ϱϬPaͿ

DesigŶ aiƌ peƌŵeaďilitǇ = ϰ.ϬϬ
Maǆ aiƌ peƌŵeaďilitǇ = ϭϬ.ϬϬ

Authoƌised SAP Assessoƌ Passed

MeĐhaŶiĐal ǀeŶtilatioŶ sǇsteŵ
SpeĐifiĐ faŶ poǁeƌ ;SFPͿ

MeĐhaŶiĐal eǆtƌaĐt ǀeŶtilatioŶ:
SFP = Ϭ.ϭϴ W/;litƌe/seĐͿ
Maǆ SFP = Ϭ.ϳ W/;litƌe/seĐͿ

Authoƌised SAP Assessoƌ Passed

Haǀe the keǇ featuƌes of the
desigŶ ďeeŶ iŶĐluded ;oƌ ďetteƌedͿ
iŶ pƌaĐtiĐe?

The folloǁiŶg flooƌs haǀe a U-ǀalue less thaŶ Ϭ.ϭϯW/ŵϸK:
• Flooƌ ϭ ;Ϭ.ϭϬͿ

The folloǁiŶg ƌoofs haǀe a U-ǀalue less thaŶ Ϭ.ϭϯW/ŵϸK:
• Roof ϭ ;Ϭ.ϭϭͿ
• Roof Ϯ ;Ϭ.ϭϭͿ
• Roof ϯ ;Ϭ.ϭϭͿ

Theƌŵal ďƌidgiŶg Ǉ ǀalue ;Ϭ.ϬϯϯͿ is less thaŶ Ϭ.Ϭϰ
SpaĐe ĐooliŶg is speĐified

Authoƌised SAP Assessoƌ
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This desigŶ suďŵissioŶ has ďeeŶ Đaƌƌied out usiŶg Appƌoǀed SAP softǁaƌe. It has ďeeŶ pƌepaƌed fƌoŵ plaŶs aŶd speĐifiĐatioŶs aŶd ŵaǇ Ŷot ƌefleĐt the
pƌopeƌtǇ as ĐoŶstƌuĐted.

Assessoƌ Ŷaŵe Ms RaĐhell ǁootliff Assessoƌ Ŷuŵďeƌ ϴϴϰϳ

ClieŶt Last ŵodified ϭϯ/Ϭϯ/ϮϬϭϳ

Addƌess ϭ, LoŶdoŶ

ϭ. Oǀeƌall dǁelliŶg diŵeŶsioŶs

Aƌea ;ŵϸͿ Aǀeƌage stoƌeǇ
height ;ŵͿ

Voluŵe ;ŵϹͿ

Loǁest oĐĐupied ϭϮϬ.Ϯϭ ;ϭaͿ ǆ ϯ.ϬϬ ;ϮaͿ = ϯϲϬ.ϲϯ ;ϯaͿ

+ϭ ϵϰ.ϳϬ ;ϭďͿ ǆ ϯ.ϱϬ ;ϮďͿ = ϯϯϭ.ϰϱ ;ϯďͿ

+Ϯ ϳϵ.ϯϱ ;ϭĐͿ ǆ Ϯ.ϳϬ ;ϮĐͿ = Ϯϭϰ.Ϯϱ ;ϯĐͿ

Total flooƌ aƌea ;ϭaͿ + ;ϭďͿ + ;ϭĐͿ + ;ϭdͿ...;ϭŶͿ = Ϯϵϰ.Ϯϲ ;ϰͿ

DǁelliŶg ǀoluŵe ;ϯaͿ + ;ϯďͿ + ;ϯĐͿ + ;ϯdͿ...;ϯŶͿ = ϵϬϲ.ϯϯ ;ϱͿ

Ϯ. VeŶtilatioŶ ƌate

ŵϹ peƌ houƌ

Nuŵďeƌ of ĐhiŵŶeǇs ϭ ǆ ϰϬ = ϰϬ ;ϲaͿ

Nuŵďeƌ of opeŶ flues ϭ ǆ ϮϬ = ϮϬ ;ϲďͿ

Nuŵďeƌ of iŶteƌŵitteŶt faŶs Ϭ ǆ ϭϬ = Ϭ ;ϳaͿ

Nuŵďeƌ of passiǀe ǀeŶts Ϭ ǆ ϭϬ = Ϭ ;ϳďͿ

Nuŵďeƌ of flueless gas fiƌes ϭ ǆ ϰϬ = ϰϬ ;ϳĐͿ

Aiƌ ĐhaŶges peƌ
houƌ

IŶfiltƌatioŶ due to ĐhiŵŶeǇs, flues, faŶs, PSVs ;ϲaͿ + ;ϲďͿ + ;ϳaͿ + ;ϳďͿ + ;ϳĐͿ = ϭϬϬ ÷ ;ϱͿ = Ϭ.ϭϭ ;ϴͿ

If a pressurisat ion test has been carried out or is intended, proceed to (17), otherwise cont inue from (9) to (16)

Aiƌ peƌŵeaďilitǇ ǀalue, ƋϱϬ, eǆpƌessed iŶ ĐuďiĐ ŵetƌes peƌ houƌ peƌ sƋuaƌe ŵetƌe of eŶǀelope aƌea ϰ.ϬϬ ;ϭϳͿ

If ďased oŶ aiƌ peƌŵeaďilitǇ ǀalue, theŶ ;ϭϴͿ = [;ϭϳͿ ÷ ϮϬ] + ;ϴͿ, otheƌǁise ;ϭϴͿ = ;ϭϲͿ Ϭ.ϯϭ ;ϭϴͿ

Nuŵďeƌ of sides oŶ ǁhiĐh the dǁelliŶg is shelteƌed Ϯ ;ϭϵͿ

Shelteƌ faĐtoƌ ϭ - [Ϭ.Ϭϳϱ ǆ ;ϭϵͿ] = Ϭ.ϴϱ ;ϮϬͿ

IŶfiltƌatioŶ ƌate iŶĐoƌpoƌatiŶg shelteƌ faĐtoƌ ;ϭϴͿ ǆ ;ϮϬͿ = Ϭ.Ϯϲ ;ϮϭͿ

IŶfiltƌatioŶ ƌate ŵodified foƌ ŵoŶthlǇ ǁiŶd speed:

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MoŶthlǇ aǀeƌage ǁiŶd speed fƌoŵ Taďle UϮ

ϱ.ϭϬ ϱ.ϬϬ ϰ.ϵϬ ϰ.ϰϬ ϰ.ϯϬ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϳϬ ϰ.ϬϬ ϰ.ϯϬ ϰ.ϱϬ ϰ.ϳϬ ;ϮϮͿ

WiŶd faĐtoƌ ;ϮϮͿŵ ÷ ϰ

ϭ.Ϯϴ ϭ.Ϯϱ ϭ.Ϯϯ ϭ.ϭϬ ϭ.Ϭϴ Ϭ.ϵϱ Ϭ.ϵϱ Ϭ.ϵϯ ϭ.ϬϬ ϭ.Ϭϴ ϭ.ϭϯ ϭ.ϭϴ ;ϮϮaͿ

Adjusted iŶfiltƌatioŶ ƌate ;alloǁiŶg foƌ shelteƌ aŶd ǁiŶd faĐtoƌͿ ;ϮϭͿ ǆ ;ϮϮaͿŵ

Ϭ.ϯϰ Ϭ.ϯϯ Ϭ.ϯϮ Ϭ.Ϯϵ Ϭ.Ϯϴ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.Ϯϰ Ϭ.Ϯϲ Ϭ.Ϯϴ Ϭ.ϯϬ Ϭ.ϯϭ ;ϮϮďͿ

CalĐulate effeĐtiǀe aiƌ ĐhaŶge ƌate foƌ the appliĐaďle Đase:

If ŵeĐhaŶiĐal ǀeŶtilatioŶ: aiƌ ĐhaŶge ƌate thƌough sǇsteŵ Ϭ.ϱϬ ;ϮϯaͿ

If ďalaŶĐed ǁith heat ƌeĐoǀeƌǇ: effiĐieŶĐǇ iŶ % alloǁiŶg foƌ iŶ-use faĐtoƌ fƌoŵ Taďle ϰh N/A ;ϮϯĐͿ

ĐͿ ǁhole house eǆtƌaĐt ǀeŶtilatioŶ oƌ positiǀe iŶput ǀeŶtilatioŶ fƌoŵ outside

Ϭ.ϱϵ Ϭ.ϱϴ Ϭ.ϱϳ Ϭ.ϱϰ Ϭ.ϱϯ Ϭ.ϱϬ Ϭ.ϱϬ Ϭ.ϱϬ Ϭ.ϱϭ Ϭ.ϱϯ Ϭ.ϱϱ Ϭ.ϱϲ ;ϮϰĐͿ
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EffeĐtiǀe aiƌ ĐhaŶge ƌate - eŶteƌ ;ϮϰaͿ oƌ ;ϮϰďͿ oƌ ;ϮϰĐͿ oƌ ;ϮϰdͿ iŶ ;ϮϱͿ

Ϭ.ϱϵ Ϭ.ϱϴ Ϭ.ϱϳ Ϭ.ϱϰ Ϭ.ϱϯ Ϭ.ϱϬ Ϭ.ϱϬ Ϭ.ϱϬ Ϭ.ϱϭ Ϭ.ϱϯ Ϭ.ϱϱ Ϭ.ϱϲ ;ϮϱͿ

ϯ. Heat losses aŶd heat loss paƌaŵeteƌ

EleŵeŶt Gƌoss
aƌea, ŵϸ

OpeŶiŶgs
ŵϸ

Net aƌea
A, ŵϸ

U-ǀalue
W/ŵϸK

A ǆ U W/K κ-ǀalue,
kJ/ŵϸ.K

A ǆ κ,
kJ/K

Dooƌ ϯ.ϲϬ ǆ ϭ.ϱϬ = ϱ.ϰϬ ;ϮϲͿ

WiŶdoǁ ϰϯ.ϯϲ ǆ ϭ.ϯϯ = ϱϳ.ϰϴ ;ϮϳͿ

BaseŵeŶt flooƌ ϭϮϬ.ϭϮ ǆ Ϭ.ϭϬ = ϭϮ.Ϭϭ ;ϮϴͿ

EǆteƌŶal ǁall ϰϴϮ.Ϯϵ ǆ Ϭ.ϭϱ = ϳϮ.ϯϰ ;ϮϵaͿ

Roof ϭϮϬ.Ϯϭ ǆ Ϭ.ϭϭ = ϭϯ.ϮϮ ;ϯϬͿ

Total aƌea of eǆteƌŶal eleŵeŶts ∑A, ŵ² ϳϲϵ.ϱϴ ;ϯϭͿ

FaďƌiĐ heat loss, W/K = ∑;A × UͿ ;ϮϲͿ...;ϯϬͿ + ;ϯϮͿ = ϭϲϬ.ϰϲ ;ϯϯͿ

Heat ĐapaĐitǇ Cŵ = ∑;A ǆ κͿ ;ϮϴͿ...;ϯϬͿ + ;ϯϮͿ + ;ϯϮaͿ...;ϯϮeͿ = N/A ;ϯϰͿ

Theƌŵal ŵass paƌaŵeteƌ ;TMPͿ iŶ kJ/ŵ²K ϮϱϬ.ϬϬ ;ϯϱͿ

Theƌŵal ďƌidges: ∑;L ǆ ΨͿ ĐalĐulated usiŶg AppeŶdiǆ K ϵ.ϮϮ ;ϯϲͿ

Total faďƌiĐ heat loss ;ϯϯͿ + ;ϯϲͿ = ϭϲϵ.ϲϴ ;ϯϳͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

VeŶtilatioŶ heat loss ĐalĐulated ŵoŶthlǇ Ϭ.ϯϯ ǆ ;ϮϱͿŵ ǆ ;ϱͿ

ϭϳϱ.ϯϲ ϭϳϯ.ϯϵ ϭϳϭ.ϰϮ ϭϲϭ.ϱϲ ϭϱϵ.ϱϴ ϭϰϵ.ϳϮ ϭϰϵ.ϳϮ ϭϰϵ.ϱϰ ϭϱϯ.ϲϳ ϭϱϵ.ϱϴ ϭϲϯ.ϱϯ ϭϲϳ.ϰϳ ;ϯϴͿ

Heat tƌaŶsfeƌ ĐoeffiĐieŶt, W/K ;ϯϳͿŵ + ;ϯϴͿŵ

ϯϰϱ.Ϭϰ ϯϰϯ.Ϭϳ ϯϰϭ.ϭϬ ϯϯϭ.Ϯϰ ϯϮϵ.Ϯϲ ϯϭϵ.ϰϬ ϯϭϵ.ϰϬ ϯϭϵ.ϮϮ ϯϮϯ.ϯϱ ϯϮϵ.Ϯϲ ϯϯϯ.Ϯϭ ϯϯϳ.ϭϱ

Aǀeƌage = ∑;ϯϵͿϭ...ϭϮ/ϭϮ = ϯϯϬ.ϴϵ ;ϯϵͿ

Heat loss paƌaŵeteƌ ;HLPͿ, W/ŵ²K ;ϯϵͿŵ ÷ ;ϰͿ

ϭ.ϭϳ ϭ.ϭϳ ϭ.ϭϲ ϭ.ϭϯ ϭ.ϭϮ ϭ.Ϭϵ ϭ.Ϭϵ ϭ.Ϭϴ ϭ.ϭϬ ϭ.ϭϮ ϭ.ϭϯ ϭ.ϭϱ

Aǀeƌage = ∑;ϰϬͿϭ...ϭϮ/ϭϮ = ϭ.ϭϮ ;ϰϬͿ

Nuŵďeƌ of daǇs iŶ ŵoŶth ;Taďle ϭaͿ

ϯϭ.ϬϬ Ϯϴ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ;ϰϬͿ

ϰ. Wateƌ heatiŶg eŶeƌgǇ ƌeƋuiƌeŵeŶt

Assuŵed oĐĐupaŶĐǇ, N ϯ.ϭϮ ;ϰϮͿ

AŶŶual aǀeƌage hot ǁateƌ usage iŶ litƌes peƌ daǇ Vd,aǀeƌage = ;Ϯϱ ǆ NͿ + ϯϲ ϭϬϴ.ϰϭ ;ϰϯͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Hot ǁateƌ usage iŶ litƌes peƌ daǇ foƌ eaĐh ŵoŶth Vd,ŵ = faĐtoƌ fƌoŵ Taďle ϭĐ ǆ ;ϰϯͿ

ϭϭϵ.Ϯϱ ϭϭϰ.ϵϭ ϭϭϬ.ϱϳ ϭϬϲ.Ϯϰ ϭϬϭ.ϵϬ ϵϳ.ϱϳ ϵϳ.ϱϳ ϭϬϭ.ϵϬ ϭϬϲ.Ϯϰ ϭϭϬ.ϱϳ ϭϭϰ.ϵϭ ϭϭϵ.Ϯϱ

∑;ϰϰͿϭ...ϭϮ = ϭϯϬϬ.ϴϳ ;ϰϰͿ

EŶeƌgǇ ĐoŶteŶt of hot ǁateƌ used = ϰ.ϭϴ ǆ Vd,ŵ ǆ Ŷŵ ǆ Tŵ/ϯϲϬϬ kWh/ŵoŶth ;see Taďles ϭď, ϭĐ ϭdͿ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϰϱͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϰϱͿ

DistƌiďutioŶ loss Ϭ.ϭϱ ǆ ;ϰϱͿŵ

Ϯϲ.ϱϯ Ϯϯ.ϮϬ Ϯϯ.ϵϰ ϮϬ.ϴϳ ϮϬ.Ϭϯ ϭϳ.Ϯϴ ϭϲ.Ϭϭ ϭϴ.ϯϴ ϭϴ.ϲϬ Ϯϭ.ϲϳ Ϯϯ.ϲϲ Ϯϱ.ϲϵ ;ϰϲͿ

Stoƌage ǀoluŵe ;litƌesͿ iŶĐludiŶg aŶǇ solaƌ oƌ WWHRS stoƌage ǁithiŶ saŵe ǀessel ϯϬϬ.ϬϬ ;ϰϳͿ

Wateƌ stoƌage loss:

aͿ If ŵaŶufaĐtuƌeƌ's deĐlaƌed loss faĐtoƌ is kŶoǁŶ ;kWh/daǇͿ Ϭ.ϭϳ ;ϰϴͿ

Teŵpeƌatuƌe faĐtoƌ fƌoŵ Taďle Ϯď Ϭ.ϳϮ ;ϰϵͿ

EŶeƌgǇ lost fƌoŵ ǁateƌ stoƌage ;kWh/daǇͿ  ;ϰϴͿ ǆ ;ϰϵͿ Ϭ.ϭϮ ;ϱϬͿ

EŶteƌ ;ϱϬͿ oƌ ;ϱϰͿ iŶ ;ϱϱͿ Ϭ.ϭϮ ;ϱϱͿ

Wateƌ stoƌage loss ĐalĐulated foƌ eaĐh ŵoŶth ;ϱϱͿ ǆ ;ϰϭͿŵ

ϯ.ϴϬ ϯ.ϰϯ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ;ϱϲͿ
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If the ǀessel ĐoŶtaiŶs dediĐated solaƌ stoƌage oƌ dediĐated WWHRS ;ϱϲͿŵ ǆ [;ϰϳͿ - Vs] ÷ ;ϰϳͿ, else ;ϱϲͿ

ϯ.ϴϬ ϯ.ϰϯ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ;ϱϳͿ

PƌiŵaƌǇ ĐiƌĐuit loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϱϵͿ

Coŵďi loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯa, ϯď oƌ ϯĐ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϭͿ

Total heat ƌeƋuiƌed foƌ ǁateƌ heatiŶg ĐalĐulated foƌ eaĐh ŵoŶth Ϭ.ϴϱ ǆ ;ϰϱͿŵ + ;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ + ;ϲϭͿŵ

ϭϴϬ.ϲϰ ϭϱϴ.ϭϬ ϭϲϯ.ϰϬ ϭϰϮ.ϴϮ ϭϯϳ.ϯϭ ϭϭϴ.ϴϵ ϭϭϬ.ϱϲ ϭϮϲ.ϯϭ ϭϮϳ.ϲϱ ϭϰϴ.Ϯϴ ϭϲϭ.ϯϴ ϭϳϱ.Ϭϲ ;ϲϮͿ

Solaƌ DHW iŶput ĐalĐulated usiŶg AppeŶdiǆ G oƌ AppeŶdiǆ H

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϯͿ

Output fƌoŵ ǁateƌ heateƌ foƌ eaĐh ŵoŶth ;kWh/ŵoŶthͿ ;ϲϮͿŵ + ;ϲϯͿŵ

ϭϴϬ.ϲϰ ϭϱϴ.ϭϬ ϭϲϯ.ϰϬ ϭϰϮ.ϴϮ ϭϯϳ.ϯϭ ϭϭϴ.ϴϵ ϭϭϬ.ϱϲ ϭϮϲ.ϯϭ ϭϮϳ.ϲϱ ϭϰϴ.Ϯϴ ϭϲϭ.ϯϴ ϭϳϱ.Ϭϲ

∑;ϲϰͿϭ...ϭϮ = ϭϳϱϬ.ϯϴ ;ϲϰͿ

Heat gaiŶs fƌoŵ ǁateƌ heatiŶg ;kWh/ŵoŶthͿ Ϭ.Ϯϱ × [Ϭ.ϴϱ × ;ϰϱͿŵ + ;ϲϭͿŵ] + Ϭ.ϴ × [;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ]

ϲϭ.ϴϰ ϱϰ.ϭϳ ϱϲ.ϭϭ ϰϵ.Ϯϭ ϰϳ.ϰϯ ϰϭ.Ϯϱ ϯϴ.ϱϰ ϰϯ.ϳϳ ϰϰ.ϭϲ ϱϭ.Ϭϴ ϱϱ.ϯϴ ϱϵ.ϵϴ ;ϲϱͿ

ϱ. IŶteƌŶal gaiŶs

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MetaďoliĐ gaiŶs ;Taďle ϱͿ

ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ;ϲϲͿ

LightiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϵ oƌ LϵaͿ, also see Taďle ϱ

ϭϬϰ.ϰϱ ϵϮ.ϳϳ ϳϱ.ϰϰ ϱϳ.ϭϮ ϰϮ.ϳϬ ϯϲ.Ϭϱ ϯϴ.ϵϱ ϱϬ.ϲϯ ϲϳ.ϵϱ ϴϲ.Ϯϴ ϭϬϬ.ϳϬ ϭϬϳ.ϯϱ ;ϲϳͿ

AppliaŶĐe gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϯ oƌ LϭϯaͿ, also see Taďle ϱ

ϲϳϳ.Ϭϭ ϲϴϰ.Ϭϰ ϲϲϲ.ϯϰ ϲϮϴ.ϲϱ ϱϴϭ.Ϭϳ ϱϯϲ.ϯϲ ϱϬϲ.ϰϵ ϰϵϵ.ϰϲ ϱϭϳ.ϭϳ ϱϱϰ.ϴϱ ϲϬϮ.ϰϯ ϲϰϳ.ϭϰ ;ϲϴͿ

CookiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϱ oƌ LϭϱaͿ, also see Taďle ϱ

ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ;ϲϵͿ

Puŵp aŶd faŶ gaiŶs ;Taďle ϱaͿ

ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ;ϳϬͿ

Losses e.g. eǀapoƌatioŶ ;Taďle ϱͿ

-ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ ;ϳϭͿ

Wateƌ heatiŶg gaiŶs ;Taďle ϱͿ

ϴϯ.ϭϮ ϴϬ.ϲϭ ϳϱ.ϰϭ ϲϴ.ϯϰ ϲϯ.ϳϱ ϱϳ.Ϯϵ ϱϭ.ϴϬ ϱϴ.ϴϯ ϲϭ.ϯϰ ϲϴ.ϲϱ ϳϲ.ϵϮ ϴϬ.ϲϮ ;ϳϮͿ

Total iŶteƌŶal gaiŶs ;ϲϲͿŵ + ;ϲϳͿŵ + ;ϲϴͿŵ + ;ϲϵͿŵ + ;ϳϬͿŵ + ;ϳϭͿŵ + ;ϳϮͿŵ

ϵϴϲ.ϵϰ ϵϳϵ.ϳϴ ϵϯϵ.ϱϱ ϴϳϲ.ϰϳ ϴϬϵ.ϴϴ ϳϱϮ.Ϭϱ ϳϭϵ.ϱϵ ϳϯϭ.Ϯϴ ϳϲϴ.ϴϭ ϴϯϮ.ϭϱ ϵϬϮ.ϰϬ ϵϱϳ.ϰϴ ;ϳϯͿ

ϲ. Solaƌ gaiŶs

AĐĐess faĐtoƌ
Taďle ϲd

Aƌea
ŵϸ

Solaƌ fluǆ
W/ŵϸ

g
speĐifiĐ data
oƌ Taďle ϲď

FF
speĐifiĐ data
oƌ Taďle ϲĐ

GaiŶs
W

NoƌthEast Ϭ.ϳϳ ǆ ϱ.ϰϯ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϮϬ.ϯϴ ;ϳϱͿ

SouthEast Ϭ.ϳϳ ǆ ϳ.ϭϴ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϴϳ.ϴϴ ;ϳϳͿ

NoƌthWest Ϭ.ϳϳ ǆ Ϯ.ϰϬ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϵ.Ϭϭ ;ϴϭͿ

SouthWest Ϭ.ϳϳ ǆ ϭϱ.ϱϯ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϭϵϬ.Ϭϳ ;ϳϵͿ

West Ϭ.ϳϳ ǆ ϯ.ϲϬ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = Ϯϯ.ϱϮ ;ϴϬͿ

East Ϭ.ϳϳ ǆ ϱ.ϱϳ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϯϲ.ϯϵ ;ϳϲͿ

Noƌth Ϭ.ϳϳ ǆ ϯ.ϲϱ ǆ ϭϬ.ϲϯ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϭϮ.ϵϭ ;ϳϰͿ

Solaƌ gaiŶs iŶ ǁatts ∑;ϳϰͿŵ...;ϴϮͿŵ

ϯϴϬ.ϭϲ ϲϳϱ.ϭϰ ϵϵϬ.ϱϬ ϭϯϮϴ.ϰϳ ϭϱϳϮ.ϲϰ ϭϱϵϲ.ϰϯ ϭϱϮϰ.ϲϱ ϭϯϯϴ.ϰϴ ϭϭϬϳ.ϲϯ ϳϲϰ.ϴϬ ϰϲϬ.ϱϮ ϯϮϭ.ϵϬ ;ϴϯͿ

Total gaiŶs - iŶteƌŶal aŶd solaƌ ;ϳϯͿŵ + ;ϴϯͿŵ
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ϭϯϲϳ.ϭϬ ϭϲϱϰ.ϵϮ ϭϵϯϬ.Ϭϱ ϮϮϬϰ.ϵϰ ϮϯϴϮ.ϱϮ Ϯϯϰϴ.ϰϴ ϮϮϰϰ.Ϯϰ ϮϬϲϵ.ϳϲ ϭϴϳϲ.ϰϰ ϭϱϵϲ.ϵϰ ϭϯϲϮ.ϵϯ ϭϮϳϵ.ϯϳ ;ϴϰͿ

ϳ. MeaŶ iŶteƌŶal teŵpeƌatuƌe ;heatiŶg seasoŶͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the liǀiŶg aƌea fƌoŵ Taďle ϵ, Thϭ;˚CͿ Ϯϭ.ϬϬ ;ϴϱͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ liǀiŶg aƌea Ŷϭ,ŵ ;see Taďle ϵaͿ

ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϴ Ϭ.ϵϮ Ϭ.ϳϴ Ϭ.ϲϭ Ϭ.ϲϳ Ϭ.ϵϬ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϴϲͿ

MeaŶ iŶteƌŶal teŵp of liǀiŶg aƌea Tϭ ;steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϵ.ϵϬ ϮϬ.ϬϮ ϮϬ.ϮϮ ϮϬ.ϱϬ ϮϬ.ϳϰ ϮϬ.ϵϬ ϮϬ.ϵϰ ϮϬ.ϵϯ ϮϬ.ϴϮ ϮϬ.ϱϬ ϮϬ.ϭϲ ϭϵ.ϵϬ ;ϴϳͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the ƌest of dǁelliŶg fƌoŵ Taďle ϵ, ThϮ;˚CͿ

ϭϵ.ϵϰ ϭϵ.ϵϱ ϭϵ.ϵϱ ϭϵ.ϵϴ ϭϵ.ϵϵ ϮϬ.Ϭϭ ϮϬ.Ϭϭ ϮϬ.Ϭϭ ϮϬ.ϬϬ ϭϵ.ϵϵ ϭϵ.ϵϳ ϭϵ.ϵϲ ;ϴϴͿ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ ƌest of dǁelliŶg ŶϮ,ŵ

ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϳ Ϭ.ϴϵ Ϭ.ϲϵ Ϭ.ϰϴ Ϭ.ϱϱ Ϭ.ϴϱ Ϭ.ϵϴ ϭ.ϬϬ ϭ.ϬϬ ;ϴϵͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe iŶ the ƌest of dǁelliŶg TϮ ;folloǁ steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϴ.ϰϱ ϭϴ.ϲϰ ϭϴ.ϵϰ ϭϵ.ϯϲ ϭϵ.ϲϵ ϭϵ.ϵϬ ϭϵ.ϵϯ ϭϵ.ϵϯ ϭϵ.ϴϭ ϭϵ.ϯϳ ϭϴ.ϴϳ ϭϴ.ϰϳ ;ϵϬͿ

LiǀiŶg aƌea fƌaĐtioŶ LiǀiŶg aƌea ÷ ;ϰͿ = Ϭ.ϭϲ ;ϵϭͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe foƌ the ǁhole dǁelliŶg fLA ǆ Tϭ +;ϭ - fLAͿ ǆ TϮ

ϭϴ.ϲϵ ϭϴ.ϴϳ ϭϵ.ϭϱ ϭϵ.ϱϱ ϭϵ.ϴϲ ϮϬ.Ϭϲ ϮϬ.ϭϬ ϮϬ.Ϭϵ ϭϵ.ϵϴ ϭϵ.ϱϲ ϭϵ.Ϭϴ ϭϴ.ϳϬ ;ϵϮͿ

ApplǇ adjustŵeŶt to the ŵeaŶ iŶteƌŶal teŵpeƌatuƌe fƌoŵ Taďle ϰe ǁheƌe appƌopƌiate

ϭϴ.ϱϰ ϭϴ.ϳϮ ϭϵ.ϬϬ ϭϵ.ϰϬ ϭϵ.ϳϭ ϭϵ.ϵϭ ϭϵ.ϵϱ ϭϵ.ϵϰ ϭϵ.ϴϯ ϭϵ.ϰϭ ϭϴ.ϵϯ ϭϴ.ϱϱ ;ϵϯͿ

ϴ. SpaĐe heatiŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs, ƞŵ

ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϲ Ϭ.ϴϴ Ϭ.ϲϴ Ϭ.ϰϳ Ϭ.ϱϰ Ϭ.ϴϯ Ϭ.ϵϴ ϭ.ϬϬ ϭ.ϬϬ ;ϵϰͿ

Useful gaiŶs, ƞŵGŵ, W ;ϵϰͿŵ ǆ ;ϴϰͿŵ

ϭϯϲϱ.ϯϰ ϭϲϰϵ.ϭϱ ϭϵϬϵ.ϲϵ ϮϭϮϭ.Ϯϲ ϮϬϴϴ.ϲϰ ϭϱϵϵ.ϭϰ ϭϬϱϳ.ϴϵ ϭϭϬϵ.ϰϮ ϭϱϲϯ.ϵϴ ϭϱϲϮ.ϲϬ ϭϯϱϴ.ϵϭ ϭϮϳϴ.ϮϮ ;ϵϱͿ

MoŶthlǇ aǀeƌage eǆteƌŶal teŵpeƌatuƌe fƌoŵ Taďle Uϭ

ϰ.ϯϬ ϰ.ϵϬ ϲ.ϱϬ ϴ.ϵϬ ϭϭ.ϳϬ ϭϰ.ϲϬ ϭϲ.ϲϬ ϭϲ.ϰϬ ϭϰ.ϭϬ ϭϬ.ϲϬ ϳ.ϭϬ ϰ.ϮϬ ;ϵϲͿ

Heat loss ƌate foƌ ŵeaŶ iŶteƌŶal teŵpeƌatuƌe, Lŵ, W [;ϯϵͿŵ ǆ [;ϵϯͿŵ - ;ϵϲͿŵ]

ϰϵϭϯ.ϴϵ ϰϳϰϬ.ϮϮ ϰϮϲϯ.Ϯϳ ϯϰϳϳ.ϴϰ Ϯϲϯϴ.ϳϵ ϭϲϵϳ.Ϭϭ ϭϬϲϵ.Ϯϵ ϭϭϯϭ.ϭϵ ϭϴϱϭ.ϵϭ ϮϵϬϬ.ϭϴ ϯϵϰϭ.ϰϴ ϰϴϯϵ.Ϯϰ ;ϵϳͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt, kWh/ŵoŶth Ϭ.ϬϮϰ ǆ [;ϵϳͿŵ - ;ϵϱͿŵ] ǆ ;ϰϭͿŵ

ϮϲϰϬ.ϭϮ ϮϬϳϳ.ϮϬ ϭϳϱϭ.Ϭϳ ϵϳϲ.ϳϰ ϰϬϵ.ϯϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϵϵϱ.ϭϲ ϭϴϱϵ.ϰϱ Ϯϲϰϵ.ϰϬ

∑;ϵϴͿϭ...ϱ, ϭϬ...ϭϮ = ϭϯϯϱϴ.ϰϱ ;ϵϴͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϵϴͿ ÷ ;ϰͿ ϰϱ.ϰϬ ;ϵϵͿ

ϴĐ. SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Heat loss ƌate Lŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϯϬϬϮ.ϯϴ Ϯϯϲϯ.ϱϴ ϮϰϮϲ.ϭϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϬͿ

UtilisatioŶ faĐtoƌ foƌ loss ƞŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϳϴ Ϭ.ϴϲ Ϭ.ϴϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϭͿ

Useful loss ƞŵLŵ ;ǁattsͿ ;ϭϬϬͿŵ ǆ ;ϭϬϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϯϯϯ.ϱϭ ϮϬϯϵ.Ϯϳ ϭϵϳϵ.ϭϰ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϮͿ

GaiŶs

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϲϭϱ.Ϭϭ Ϯϰϵϴ.ϲϱ ϮϮϵϮ.ϳϰ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϯͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt, ǁhole dǁelliŶg, ĐoŶtiŶuous ;kWhͿ Ϭ.ϬϮϰ ǆ [;ϭϬϯͿŵ - ;ϭϬϮͿŵ] ǆ ;ϰϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϮϬϮ.ϲϴ ϯϰϭ.ϳϴ Ϯϯϯ.ϯϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϰͿϲ...ϴ = ϳϳϳ.ϳϳ ;ϭϬϰͿ
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Cooled fƌaĐtioŶ Đooled aƌea ÷ ;ϰͿ = Ϭ.ϴϱ ;ϭϬϱͿ

IŶteƌŵitteŶĐǇ faĐtoƌ ;Taďle ϭϬͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϲͿϲ...ϴ = Ϭ.ϳϱ ;ϭϬϲͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt ;ϭϬϰͿŵ ǆ ;ϭϬϱͿ ǆ ;ϭϬϲͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϰϯ.Ϭϱ ϳϮ.ϱϵ ϰϵ.ϱϲ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϳͿϲ...ϴ = ϭϲϱ.ϮϬ ;ϭϬϳͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϭϬϳͿ ÷ ;ϰͿ = Ϭ.ϱϲ ;ϭϬϴͿ

ϵa. EŶeƌgǇ ƌeƋuiƌeŵeŶts - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

SpaĐe heatiŶg

FƌaĐtioŶ of spaĐe heat fƌoŵ seĐoŶdaƌǇ/suppleŵeŶtaƌǇ sǇsteŵ ;taďle ϭϭͿ Ϭ.ϬϬ ;ϮϬϭͿ

FƌaĐtioŶ of spaĐe heat fƌoŵ ŵaiŶ sǇsteŵ;sͿ ϭ - ;ϮϬϭͿ = ϭ.ϬϬ ;ϮϬϮͿ

FƌaĐtioŶ of spaĐe heat fƌoŵ ŵaiŶ sǇsteŵ Ϯ Ϭ.ϬϬ ;ϮϬϮͿ

FƌaĐtioŶ of total spaĐe heat fƌoŵ ŵaiŶ sǇsteŵ ϭ ;ϮϬϮͿ ǆ [ϭ- ;ϮϬϯͿ] = ϭ.ϬϬ ;ϮϬϰͿ

FƌaĐtioŶ of total spaĐe heat fƌoŵ ŵaiŶ sǇsteŵ Ϯ ;ϮϬϮͿ ǆ ;ϮϬϯͿ = Ϭ.ϬϬ ;ϮϬϱͿ

EffiĐieŶĐǇ of ŵaiŶ sǇsteŵ ϭ ;%Ϳ ϵϭ.ϭϬ ;ϮϬϲͿ

CooliŶg sǇsteŵ eŶeƌgǇ effiĐieŶĐǇ ƌatio ;Taďle ϭϬĐͿ ϯ.ϯϴ ;ϮϬϵͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

SpaĐe heatiŶg fuel ;ŵaiŶ sǇsteŵ ϭͿ, kWh/ŵoŶth

Ϯϴϵϴ.Ϭϱ ϮϮϴϬ.ϭϯ ϭϵϮϮ.ϭϰ ϭϬϳϮ.ϭϳ ϰϰϵ.ϯϭ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϬϵϮ.ϯϴ ϮϬϰϭ.ϭϭ ϮϵϬϴ.Ϯϯ

∑;ϮϭϭͿϭ...ϱ, ϭϬ...ϭϮ = ϭϰϲϲϯ.ϱϬ ;ϮϭϭͿ

Wateƌ heatiŶg
EffiĐieŶĐǇ of ǁateƌ heateƌ

ϵϬ.ϯϯ ϵϬ.Ϯϱ ϵϬ.Ϭϴ ϴϵ.ϱϴ ϴϴ.ϭϱ ϴϬ.ϰϬ ϴϬ.ϰϬ ϴϬ.ϰϬ ϴϬ.ϰϬ ϴϵ.ϱϱ ϵϬ.ϭϰ ϵϬ.ϯϱ ;ϮϭϳͿ

Wateƌ heatiŶg fuel, kWh/ŵoŶth

ϭϵϵ.ϵϴ ϭϳϱ.ϭϴ ϭϴϭ.ϰϬ ϭϱϵ.ϰϯ ϭϱϱ.ϳϲ ϭϰϳ.ϴϳ ϭϯϳ.ϱϭ ϭϱϳ.ϭϬ ϭϱϴ.ϳϳ ϭϲϱ.ϱϳ ϭϳϵ.Ϭϯ ϭϵϯ.ϳϱ

∑;ϮϭϵaͿϭ...ϭϮ = ϮϬϭϭ.ϯϰ ;ϮϭϵͿ

SpaĐe ĐooliŶg fuel, kWh/ŵoŶth

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϮ.ϳϲ Ϯϭ.ϱϭ ϭϰ.ϲϴ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϮϮϭͿϲ...ϴ = ϰϴ.ϵϱ ;ϮϮϭͿ

AŶŶual totals

SpaĐe heatiŶg fuel - ŵaiŶ sǇsteŵ ϭ ϭϰϲϲϯ.ϱϬ

Wateƌ heatiŶg fuel ϮϬϭϭ.ϯϰ

SpaĐe ĐooliŶg fuel ϰϴ.ϵϱ

EleĐtƌiĐitǇ foƌ puŵps, faŶs aŶd eleĐtƌiĐ keep-hot ;Taďle ϰfͿ

ŵeĐhaŶiĐal ǀeŶtilatioŶ faŶs - ďalaŶĐed, eǆtƌaĐt oƌ positiǀe iŶput fƌoŵ outside Ϯϱϴ.ϳϰ ;ϮϯϬaͿ

ĐeŶtƌal heatiŶg puŵp oƌ ǁateƌ puŵp ǁithiŶ ǁaƌŵ aiƌ heatiŶg uŶit ϯϬ.ϬϬ ;ϮϯϬĐͿ

ďoileƌ flue faŶ ϰϱ.ϬϬ ;ϮϯϬeͿ

Total eleĐtƌiĐitǇ foƌ the aďoǀe, kWh/Ǉeaƌ ϯϯϯ.ϳϰ ;ϮϯϭͿ

EleĐtƌiĐitǇ foƌ lightiŶg ;AppeŶdiǆ LͿ ϳϯϳ.ϴϯ ;ϮϯϮͿ

Total deliǀeƌed eŶeƌgǇ foƌ all uses ;ϮϭϭͿ...;ϮϮϭͿ + ;ϮϯϭͿ + ;ϮϯϮͿ...;ϮϯϳďͿ = ϭϳϳϵϱ.ϯϲ ;ϮϯϴͿ

ϭϬa. Fuel Đosts - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

Fuel
kWh/Ǉeaƌ

Fuel pƌiĐe Fuel
Đost £/Ǉeaƌ

SpaĐe heatiŶg - ŵaiŶ sǇsteŵ ϭ ϭϰϲϲϯ.ϱϬ ϯ.ϰϴ ϱϭϬ.Ϯϵ ;ϮϰϬͿǆ ǆ Ϭ.Ϭϭ =

Wateƌ heatiŶg ϮϬϭϭ.ϯϰ ϯ.ϰϴ ϲϵ.ϵϵ ;ϮϰϳͿǆ ǆ Ϭ.Ϭϭ =

SpaĐe ĐooliŶg ϰϴ.ϵϱ ϭϯ.ϭϵ ϲ.ϰϲ ;ϮϰϴͿǆ ǆ Ϭ.Ϭϭ =
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Puŵps aŶd faŶs ϯϯϯ.ϳϰ ϭϯ.ϭϵ ϰϰ.ϬϮ ;ϮϰϵͿǆ ǆ Ϭ.Ϭϭ =

EleĐtƌiĐitǇ foƌ lightiŶg ϳϯϳ.ϴϯ ϭϯ.ϭϵ ϵϳ.ϯϮ ;ϮϱϬͿǆ ǆ Ϭ.Ϭϭ =

AdditioŶal staŶdiŶg Đhaƌges ϭϮϬ.ϬϬ ;ϮϱϭͿ

Total eŶeƌgǇ Đost ;ϮϰϬͿ...;ϮϰϮͿ + ;ϮϰϱͿ...;ϮϱϰͿ = ϴϰϴ.Ϭϴ ;ϮϱϱͿ

ϭϭa. SAP ƌatiŶg - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

EŶeƌgǇ Đost deflatoƌ ;Taďle ϭϮͿ Ϭ.ϰϮ ;ϮϱϲͿ

EŶeƌgǇ Đost faĐtoƌ ;ECFͿ ϭ.Ϭϱ ;ϮϱϳͿ

SAP ǀalue ϴϱ.ϯϱ

SAP ƌatiŶg ;seĐtioŶ ϭϯͿ ϴϱ ;ϮϱϴͿ

SAP ďaŶd B

ϭϮa. CO₂ eŵissioŶs - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

EŶeƌgǇ
kWh/Ǉeaƌ

EŵissioŶ faĐtoƌ
kg CO₂/kWh

EŵissioŶs
kg CO₂/Ǉeaƌ

SpaĐe heatiŶg - ŵaiŶ sǇsteŵ ϭ ϭϰϲϲϯ.ϱϬ Ϭ.ϮϮ ϯϭϲϳ.ϯϮ ;ϮϲϭͿǆ =

Wateƌ heatiŶg ϮϬϭϭ.ϯϰ Ϭ.ϮϮ ϰϯϰ.ϰϱ ;ϮϲϰͿǆ =

SpaĐe aŶd ǁateƌ heatiŶg ;ϮϲϭͿ + ;ϮϲϮͿ + ;ϮϲϯͿ + ;ϮϲϰͿ = ϯϲϬϭ.ϳϳ ;ϮϲϱͿ

SpaĐe ĐooliŶg ϰϴ.ϵϱ Ϭ.ϱϮ Ϯϱ.ϰϬ ;ϮϲϲͿǆ =

Puŵps aŶd faŶs ϯϯϯ.ϳϰ Ϭ.ϱϮ ϭϳϯ.Ϯϭ ;ϮϲϳͿǆ =

EleĐtƌiĐitǇ foƌ lightiŶg ϳϯϳ.ϴϯ Ϭ.ϱϮ ϯϴϮ.ϵϯ ;ϮϲϴͿǆ =

Total CO₂, kg/Ǉeaƌ ;ϮϲϱͿ...;ϮϳϭͿ = ϰϭϴϯ.ϯϭ ;ϮϳϮͿ

DǁelliŶg CO₂ eŵissioŶ ƌate ;ϮϳϮͿ ÷ ;ϰͿ = ϭϰ.ϮϮ ;ϮϳϯͿ

EI ǀalue ϴϯ.ϰϴ

EI ƌatiŶg ;seĐtioŶ ϭϰͿ ϴϯ ;ϮϳϰͿ

EI ďaŶd B

ϭϯa. PƌiŵaƌǇ eŶeƌgǇ - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

EŶeƌgǇ
kWh/Ǉeaƌ

PƌiŵaƌǇ faĐtoƌ PƌiŵaƌǇ EŶeƌgǇ
kWh/Ǉeaƌ

SpaĐe heatiŶg - ŵaiŶ sǇsteŵ ϭ ϭϰϲϲϯ.ϱϬ ϭ.ϮϮ ϭϳϴϴϵ.ϰϴ ;ϮϲϭͿǆ =

Wateƌ heatiŶg ϮϬϭϭ.ϯϰ ϭ.ϮϮ Ϯϰϱϯ.ϴϰ ;ϮϲϰͿǆ =

SpaĐe aŶd ǁateƌ heatiŶg ;ϮϲϭͿ + ;ϮϲϮͿ + ;ϮϲϯͿ + ;ϮϲϰͿ = ϮϬϯϰϯ.ϯϭ ;ϮϲϱͿ

SpaĐe ĐooliŶg ϰϴ.ϵϱ ϯ.Ϭϳ ϭϱϬ.Ϯϳ ;ϮϲϲͿǆ =

Puŵps aŶd faŶs ϯϯϯ.ϳϰ ϯ.Ϭϳ ϭϬϮϰ.ϱϳ ;ϮϲϳͿǆ =

EleĐtƌiĐitǇ foƌ lightiŶg ϳϯϳ.ϴϯ ϯ.Ϭϳ ϮϮϲϱ.ϭϰ ;ϮϲϴͿǆ =

PƌiŵaƌǇ eŶeƌgǇ kWh/Ǉeaƌ Ϯϯϳϴϯ.Ϯϵ ;ϮϳϮͿ

DǁelliŶg pƌiŵaƌǇ eŶeƌgǇ ƌate kWh/ŵϮ/Ǉeaƌ ϴϬ.ϴϮ ;ϮϳϯͿ
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This desigŶ suďŵissioŶ has ďeeŶ Đaƌƌied out usiŶg Appƌoǀed SAP softǁaƌe. It has ďeeŶ pƌepaƌed fƌoŵ plaŶs aŶd speĐifiĐatioŶs aŶd ŵaǇ Ŷot ƌefleĐt the
pƌopeƌtǇ as ĐoŶstƌuĐted.

Assessoƌ Ŷaŵe Ms RaĐhell ǁootliff Assessoƌ Ŷuŵďeƌ ϴϴϰϳ

ClieŶt Last ŵodified ϭϯ/Ϭϯ/ϮϬϭϳ

Addƌess ϭ, LoŶdoŶ

ϭ. Oǀeƌall dǁelliŶg diŵeŶsioŶs

Aƌea ;ŵϸͿ Aǀeƌage stoƌeǇ
height ;ŵͿ

Voluŵe ;ŵϹͿ

Loǁest oĐĐupied ϭϮϬ.Ϯϭ ;ϭaͿ ǆ ϯ.ϬϬ ;ϮaͿ = ϯϲϬ.ϲϯ ;ϯaͿ

+ϭ ϵϰ.ϳϬ ;ϭďͿ ǆ ϯ.ϱϬ ;ϮďͿ = ϯϯϭ.ϰϱ ;ϯďͿ

+Ϯ ϳϵ.ϯϱ ;ϭĐͿ ǆ Ϯ.ϳϬ ;ϮĐͿ = Ϯϭϰ.Ϯϱ ;ϯĐͿ

Total flooƌ aƌea ;ϭaͿ + ;ϭďͿ + ;ϭĐͿ + ;ϭdͿ...;ϭŶͿ = Ϯϵϰ.Ϯϲ ;ϰͿ

DǁelliŶg ǀoluŵe ;ϯaͿ + ;ϯďͿ + ;ϯĐͿ + ;ϯdͿ...;ϯŶͿ = ϵϬϲ.ϯϯ ;ϱͿ

Ϯ. VeŶtilatioŶ ƌate

ŵϹ peƌ houƌ

Nuŵďeƌ of ĐhiŵŶeǇs ϭ ǆ ϰϬ = ϰϬ ;ϲaͿ

Nuŵďeƌ of opeŶ flues ϭ ǆ ϮϬ = ϮϬ ;ϲďͿ

Nuŵďeƌ of iŶteƌŵitteŶt faŶs ϰ ǆ ϭϬ = ϰϬ ;ϳaͿ

Nuŵďeƌ of passiǀe ǀeŶts Ϭ ǆ ϭϬ = Ϭ ;ϳďͿ

Nuŵďeƌ of flueless gas fiƌes ϭ ǆ ϰϬ = ϰϬ ;ϳĐͿ

Aiƌ ĐhaŶges peƌ
houƌ

IŶfiltƌatioŶ due to ĐhiŵŶeǇs, flues, faŶs, PSVs ;ϲaͿ + ;ϲďͿ + ;ϳaͿ + ;ϳďͿ + ;ϳĐͿ = ϭϰϬ ÷ ;ϱͿ = Ϭ.ϭϱ ;ϴͿ

If a pressurisat ion test has been carried out or is intended, proceed to (17), otherwise cont inue from (9) to (16)

Aiƌ peƌŵeaďilitǇ ǀalue, ƋϱϬ, eǆpƌessed iŶ ĐuďiĐ ŵetƌes peƌ houƌ peƌ sƋuaƌe ŵetƌe of eŶǀelope aƌea ϰ.ϬϬ ;ϭϳͿ

If ďased oŶ aiƌ peƌŵeaďilitǇ ǀalue, theŶ ;ϭϴͿ = [;ϭϳͿ ÷ ϮϬ] + ;ϴͿ, otheƌǁise ;ϭϴͿ = ;ϭϲͿ Ϭ.ϯϱ ;ϭϴͿ

Nuŵďeƌ of sides oŶ ǁhiĐh the dǁelliŶg is shelteƌed Ϯ ;ϭϵͿ

Shelteƌ faĐtoƌ ϭ - [Ϭ.Ϭϳϱ ǆ ;ϭϵͿ] = Ϭ.ϴϱ ;ϮϬͿ

IŶfiltƌatioŶ ƌate iŶĐoƌpoƌatiŶg shelteƌ faĐtoƌ ;ϭϴͿ ǆ ;ϮϬͿ = Ϭ.ϯϬ ;ϮϭͿ

IŶfiltƌatioŶ ƌate ŵodified foƌ ŵoŶthlǇ ǁiŶd speed:

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MoŶthlǇ aǀeƌage ǁiŶd speed fƌoŵ Taďle UϮ

ϱ.ϭϬ ϱ.ϬϬ ϰ.ϵϬ ϰ.ϰϬ ϰ.ϯϬ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϳϬ ϰ.ϬϬ ϰ.ϯϬ ϰ.ϱϬ ϰ.ϳϬ ;ϮϮͿ

WiŶd faĐtoƌ ;ϮϮͿŵ ÷ ϰ

ϭ.Ϯϴ ϭ.Ϯϱ ϭ.Ϯϯ ϭ.ϭϬ ϭ.Ϭϴ Ϭ.ϵϱ Ϭ.ϵϱ Ϭ.ϵϯ ϭ.ϬϬ ϭ.Ϭϴ ϭ.ϭϯ ϭ.ϭϴ ;ϮϮaͿ

Adjusted iŶfiltƌatioŶ ƌate ;alloǁiŶg foƌ shelteƌ aŶd ǁiŶd faĐtoƌͿ ;ϮϭͿ ǆ ;ϮϮaͿŵ

Ϭ.ϯϴ Ϭ.ϯϴ Ϭ.ϯϳ Ϭ.ϯϯ Ϭ.ϯϮ Ϭ.Ϯϵ Ϭ.Ϯϵ Ϭ.Ϯϴ Ϭ.ϯϬ Ϭ.ϯϮ Ϭ.ϯϰ Ϭ.ϯϱ ;ϮϮďͿ

CalĐulate effeĐtiǀe aiƌ ĐhaŶge ƌate foƌ the appliĐaďle Đase:

If ŵeĐhaŶiĐal ǀeŶtilatioŶ: aiƌ ĐhaŶge ƌate thƌough sǇsteŵ N/A ;ϮϯaͿ

If ďalaŶĐed ǁith heat ƌeĐoǀeƌǇ: effiĐieŶĐǇ iŶ % alloǁiŶg foƌ iŶ-use faĐtoƌ fƌoŵ Taďle ϰh N/A ;ϮϯĐͿ

dͿ Ŷatuƌal ǀeŶtilatioŶ oƌ ǁhole house positiǀe iŶput ǀeŶtilatioŶ fƌoŵ loft

Ϭ.ϱϳ Ϭ.ϱϳ Ϭ.ϱϳ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϲ Ϭ.ϱϲ ;ϮϰdͿ



URN: LǇŶdhuƌst Be LeaŶ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage Ϯ

D
R
A

F
T

EffeĐtiǀe aiƌ ĐhaŶge ƌate - eŶteƌ ;ϮϰaͿ oƌ ;ϮϰďͿ oƌ ;ϮϰĐͿ oƌ ;ϮϰdͿ iŶ ;ϮϱͿ

Ϭ.ϱϳ Ϭ.ϱϳ Ϭ.ϱϳ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϲ Ϭ.ϱϲ ;ϮϱͿ

ϯ. Heat losses aŶd heat loss paƌaŵeteƌ

EleŵeŶt Gƌoss
aƌea, ŵϸ

OpeŶiŶgs
ŵϸ

Net aƌea
A, ŵϸ

U-ǀalue
W/ŵϸK

A ǆ U W/K κ-ǀalue,
kJ/ŵϸ.K

A ǆ κ,
kJ/K

Dooƌ ϯ.ϲϬ ǆ ϭ.ϱϬ = ϱ.ϰϬ ;ϮϲͿ

WiŶdoǁ ϰϯ.ϯϲ ǆ ϭ.ϯϯ = ϱϳ.ϰϴ ;ϮϳͿ

BaseŵeŶt flooƌ ϭϮϬ.ϭϮ ǆ Ϭ.ϭϬ = ϭϮ.Ϭϭ ;ϮϴͿ

EǆteƌŶal ǁall ϰϴϮ.Ϯϵ ǆ Ϭ.ϭϱ = ϳϮ.ϯϰ ;ϮϵaͿ

Roof ϭϮϬ.Ϯϭ ǆ Ϭ.ϭϭ = ϭϯ.ϮϮ ;ϯϬͿ

Total aƌea of eǆteƌŶal eleŵeŶts ∑A, ŵ² ϳϲϵ.ϱϴ ;ϯϭͿ

FaďƌiĐ heat loss, W/K = ∑;A × UͿ ;ϮϲͿ...;ϯϬͿ + ;ϯϮͿ = ϭϲϬ.ϰϲ ;ϯϯͿ

Heat ĐapaĐitǇ Cŵ = ∑;A ǆ κͿ ;ϮϴͿ...;ϯϬͿ + ;ϯϮͿ + ;ϯϮaͿ...;ϯϮeͿ = N/A ;ϯϰͿ

Theƌŵal ŵass paƌaŵeteƌ ;TMPͿ iŶ kJ/ŵ²K ϮϱϬ.ϬϬ ;ϯϱͿ

Theƌŵal ďƌidges: ∑;L ǆ ΨͿ ĐalĐulated usiŶg AppeŶdiǆ K ϵ.ϮϮ ;ϯϲͿ

Total faďƌiĐ heat loss ;ϯϯͿ + ;ϯϲͿ = ϭϲϵ.ϲϴ ;ϯϳͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

VeŶtilatioŶ heat loss ĐalĐulated ŵoŶthlǇ Ϭ.ϯϯ ǆ ;ϮϱͿŵ ǆ ;ϱͿ

ϭϳϭ.ϲϭ ϭϳϬ.ϳϲ ϭϲϵ.ϵϮ ϭϲϱ.ϵϳ ϭϲϱ.Ϯϯ ϭϲϭ.ϴϬ ϭϲϭ.ϴϬ ϭϲϭ.ϭϲ ϭϲϯ.ϭϮ ϭϲϱ.Ϯϯ ϭϲϲ.ϳϯ ϭϲϴ.Ϯϵ ;ϯϴͿ

Heat tƌaŶsfeƌ ĐoeffiĐieŶt, W/K ;ϯϳͿŵ + ;ϯϴͿŵ

ϯϰϭ.Ϯϵ ϯϰϬ.ϰϰ ϯϯϵ.ϲϬ ϯϯϱ.ϲϱ ϯϯϰ.ϵϭ ϯϯϭ.ϰϴ ϯϯϭ.ϰϴ ϯϯϬ.ϴϰ ϯϯϮ.ϴϬ ϯϯϰ.ϵϭ ϯϯϲ.ϰϭ ϯϯϳ.ϵϳ

Aǀeƌage = ∑;ϯϵͿϭ...ϭϮ/ϭϮ = ϯϯϱ.ϲϱ ;ϯϵͿ

Heat loss paƌaŵeteƌ ;HLPͿ, W/ŵ²K ;ϯϵͿŵ ÷ ;ϰͿ

ϭ.ϭϲ ϭ.ϭϲ ϭ.ϭϱ ϭ.ϭϰ ϭ.ϭϰ ϭ.ϭϯ ϭ.ϭϯ ϭ.ϭϮ ϭ.ϭϯ ϭ.ϭϰ ϭ.ϭϰ ϭ.ϭϱ

Aǀeƌage = ∑;ϰϬͿϭ...ϭϮ/ϭϮ = ϭ.ϭϰ ;ϰϬͿ

Nuŵďeƌ of daǇs iŶ ŵoŶth ;Taďle ϭaͿ

ϯϭ.ϬϬ Ϯϴ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ;ϰϬͿ

ϰ. Wateƌ heatiŶg eŶeƌgǇ ƌeƋuiƌeŵeŶt

Assuŵed oĐĐupaŶĐǇ, N ϯ.ϭϮ ;ϰϮͿ

AŶŶual aǀeƌage hot ǁateƌ usage iŶ litƌes peƌ daǇ Vd,aǀeƌage = ;Ϯϱ ǆ NͿ + ϯϲ ϭϬϴ.ϰϭ ;ϰϯͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Hot ǁateƌ usage iŶ litƌes peƌ daǇ foƌ eaĐh ŵoŶth Vd,ŵ = faĐtoƌ fƌoŵ Taďle ϭĐ ǆ ;ϰϯͿ

ϭϭϵ.Ϯϱ ϭϭϰ.ϵϭ ϭϭϬ.ϱϳ ϭϬϲ.Ϯϰ ϭϬϭ.ϵϬ ϵϳ.ϱϳ ϵϳ.ϱϳ ϭϬϭ.ϵϬ ϭϬϲ.Ϯϰ ϭϭϬ.ϱϳ ϭϭϰ.ϵϭ ϭϭϵ.Ϯϱ

∑;ϰϰͿϭ...ϭϮ = ϭϯϬϬ.ϴϳ ;ϰϰͿ

EŶeƌgǇ ĐoŶteŶt of hot ǁateƌ used = ϰ.ϭϴ ǆ Vd,ŵ ǆ Ŷŵ ǆ Tŵ/ϯϲϬϬ kWh/ŵoŶth ;see Taďles ϭď, ϭĐ ϭdͿ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϰϱͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϰϱͿ

DistƌiďutioŶ loss Ϭ.ϭϱ ǆ ;ϰϱͿŵ

Ϯϲ.ϱϯ Ϯϯ.ϮϬ Ϯϯ.ϵϰ ϮϬ.ϴϳ ϮϬ.Ϭϯ ϭϳ.Ϯϴ ϭϲ.Ϭϭ ϭϴ.ϯϴ ϭϴ.ϲϬ Ϯϭ.ϲϳ Ϯϯ.ϲϲ Ϯϱ.ϲϵ ;ϰϲͿ

Stoƌage ǀoluŵe ;litƌesͿ iŶĐludiŶg aŶǇ solaƌ oƌ WWHRS stoƌage ǁithiŶ saŵe ǀessel ϯϬϬ.ϬϬ ;ϰϳͿ

Wateƌ stoƌage loss:

aͿ If ŵaŶufaĐtuƌeƌ's deĐlaƌed loss faĐtoƌ is kŶoǁŶ ;kWh/daǇͿ Ϭ.ϭϳ ;ϰϴͿ

Teŵpeƌatuƌe faĐtoƌ fƌoŵ Taďle Ϯď Ϭ.ϳϮ ;ϰϵͿ

EŶeƌgǇ lost fƌoŵ ǁateƌ stoƌage ;kWh/daǇͿ  ;ϰϴͿ ǆ ;ϰϵͿ Ϭ.ϭϮ ;ϱϬͿ

EŶteƌ ;ϱϬͿ oƌ ;ϱϰͿ iŶ ;ϱϱͿ Ϭ.ϭϮ ;ϱϱͿ

Wateƌ stoƌage loss ĐalĐulated foƌ eaĐh ŵoŶth ;ϱϱͿ ǆ ;ϰϭͿŵ

ϯ.ϴϬ ϯ.ϰϯ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ;ϱϲͿ
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If the ǀessel ĐoŶtaiŶs dediĐated solaƌ stoƌage oƌ dediĐated WWHRS ;ϱϲͿŵ ǆ [;ϰϳͿ - Vs] ÷ ;ϰϳͿ, else ;ϱϲͿ

ϯ.ϴϬ ϯ.ϰϯ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ;ϱϳͿ

PƌiŵaƌǇ ĐiƌĐuit loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϱϵͿ

Coŵďi loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯa, ϯď oƌ ϯĐ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϭͿ

Total heat ƌeƋuiƌed foƌ ǁateƌ heatiŶg ĐalĐulated foƌ eaĐh ŵoŶth Ϭ.ϴϱ ǆ ;ϰϱͿŵ + ;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ + ;ϲϭͿŵ

ϭϴϬ.ϲϰ ϭϱϴ.ϭϬ ϭϲϯ.ϰϬ ϭϰϮ.ϴϮ ϭϯϳ.ϯϭ ϭϭϴ.ϴϵ ϭϭϬ.ϱϲ ϭϮϲ.ϯϭ ϭϮϳ.ϲϱ ϭϰϴ.Ϯϴ ϭϲϭ.ϯϴ ϭϳϱ.Ϭϲ ;ϲϮͿ

Solaƌ DHW iŶput ĐalĐulated usiŶg AppeŶdiǆ G oƌ AppeŶdiǆ H

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϯͿ

Output fƌoŵ ǁateƌ heateƌ foƌ eaĐh ŵoŶth ;kWh/ŵoŶthͿ ;ϲϮͿŵ + ;ϲϯͿŵ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϲϰͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϲϰͿ

Heat gaiŶs fƌoŵ ǁateƌ heatiŶg ;kWh/ŵoŶthͿ Ϭ.Ϯϱ × [Ϭ.ϴϱ × ;ϰϱͿŵ + ;ϲϭͿŵ] + Ϭ.ϴ × [;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ]

ϯϳ.ϱϴ ϯϮ.ϴϳ ϯϯ.ϵϮ Ϯϵ.ϱϳ Ϯϴ.ϯϳ Ϯϰ.ϰϴ ϮϮ.ϲϵ Ϯϲ.Ϭϯ Ϯϲ.ϯϰ ϯϬ.ϳϬ ϯϯ.ϱϭ ϯϲ.ϯϵ ;ϲϱͿ

ϱ. IŶteƌŶal gaiŶs

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MetaďoliĐ gaiŶs ;Taďle ϱͿ

ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ;ϲϲͿ

LightiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϵ oƌ LϵaͿ, also see Taďle ϱ

ϰϭ.ϳϴ ϯϳ.ϭϭ ϯϬ.ϭϴ ϮϮ.ϴϱ ϭϳ.Ϭϴ ϭϰ.ϰϮ ϭϱ.ϱϴ ϮϬ.Ϯϱ Ϯϳ.ϭϴ ϯϰ.ϱϭ ϰϬ.Ϯϴ ϰϮ.ϵϰ ;ϲϳͿ

AppliaŶĐe gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϯ oƌ LϭϯaͿ, also see Taďle ϱ

ϰϱϯ.ϲϬ ϰϱϴ.ϯϭ ϰϰϲ.ϰϱ ϰϮϭ.ϭϵ ϯϴϵ.ϯϮ ϯϱϵ.ϯϲ ϯϯϵ.ϯϱ ϯϯϰ.ϲϰ ϯϰϲ.ϱϬ ϯϳϭ.ϳϱ ϰϬϯ.ϲϯ ϰϯϯ.ϱϵ ;ϲϴͿ

CookiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϱ oƌ LϭϱaͿ, also see Taďle ϱ

ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ;ϲϵͿ

Puŵp aŶd faŶ gaiŶs ;Taďle ϱaͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϳϬͿ

Losses e.g. eǀapoƌatioŶ ;Taďle ϱͿ

-ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ ;ϳϭͿ

Wateƌ heatiŶg gaiŶs ;Taďle ϱͿ

ϱϬ.ϱϭ ϰϴ.ϵϭ ϰϱ.ϱϴ ϰϭ.Ϭϳ ϯϴ.ϭϯ ϯϰ.ϬϬ ϯϬ.ϰϵ ϯϰ.ϵϵ ϯϲ.ϱϵ ϰϭ.Ϯϳ ϰϲ.ϱϱ ϰϴ.ϵϭ ;ϳϮͿ

Total iŶteƌŶal gaiŶs ;ϲϲͿŵ + ;ϲϳͿŵ + ;ϲϴͿŵ + ;ϲϵͿŵ + ;ϳϬͿŵ + ;ϳϭͿŵ + ;ϳϮͿŵ

ϲϭϱ.ϳϱ ϲϭϰ.ϭϵ ϱϵϮ.Ϭϴ ϱϱϰ.ϵϳ ϱϭϰ.ϰϬ ϰϳϳ.ϲϱ ϰϱϱ.Ϯϴ ϰϱϵ.ϳϱ ϰϴϬ.ϭϰ ϱϭϳ.ϰϬ ϱϲϬ.ϯϮ ϱϵϱ.ϯϭ ;ϳϯͿ

ϲ. Solaƌ gaiŶs

AĐĐess faĐtoƌ
Taďle ϲd

Aƌea
ŵϸ

Solaƌ fluǆ
W/ŵϸ

g
speĐifiĐ data
oƌ Taďle ϲď

FF
speĐifiĐ data
oƌ Taďle ϲĐ

GaiŶs
W

NoƌthEast Ϭ.ϳϳ ǆ ϱ.ϰϯ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϮϬ.ϯϴ ;ϳϱͿ

SouthEast Ϭ.ϳϳ ǆ ϳ.ϭϴ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϴϳ.ϴϴ ;ϳϳͿ

NoƌthWest Ϭ.ϳϳ ǆ Ϯ.ϰϬ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϵ.Ϭϭ ;ϴϭͿ

SouthWest Ϭ.ϳϳ ǆ ϭϱ.ϱϯ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϭϵϬ.Ϭϳ ;ϳϵͿ

West Ϭ.ϳϳ ǆ ϯ.ϲϬ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = Ϯϯ.ϱϮ ;ϴϬͿ

East Ϭ.ϳϳ ǆ ϱ.ϱϳ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϯϲ.ϯϵ ;ϳϲͿ

Noƌth Ϭ.ϳϳ ǆ ϯ.ϲϱ ǆ ϭϬ.ϲϯ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϭϮ.ϵϭ ;ϳϰͿ

Solaƌ gaiŶs iŶ ǁatts ∑;ϳϰͿŵ...;ϴϮͿŵ

ϯϴϬ.ϭϲ ϲϳϱ.ϭϰ ϵϵϬ.ϱϬ ϭϯϮϴ.ϰϳ ϭϱϳϮ.ϲϰ ϭϱϵϲ.ϰϯ ϭϱϮϰ.ϲϱ ϭϯϯϴ.ϰϴ ϭϭϬϳ.ϲϯ ϳϲϰ.ϴϬ ϰϲϬ.ϱϮ ϯϮϭ.ϵϬ ;ϴϯͿ

Total gaiŶs - iŶteƌŶal aŶd solaƌ ;ϳϯͿŵ + ;ϴϯͿŵ
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ϵϵϱ.ϵϭ ϭϮϴϵ.ϯϯ ϭϱϴϮ.ϱϳ ϭϴϴϯ.ϰϱ ϮϬϴϳ.Ϭϯ ϮϬϳϰ.Ϭϴ ϭϵϳϵ.ϵϯ ϭϳϵϴ.Ϯϯ ϭϱϴϳ.ϳϲ ϭϮϴϮ.ϭϵ ϭϬϮϬ.ϴϰ ϵϭϳ.ϮϬ ;ϴϰͿ

ϳ. MeaŶ iŶteƌŶal teŵpeƌatuƌe ;heatiŶg seasoŶͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the liǀiŶg aƌea fƌoŵ Taďle ϵ, Thϭ;˚CͿ Ϯϭ.ϬϬ ;ϴϱͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ liǀiŶg aƌea Ŷϭ,ŵ ;see Taďle ϵaͿ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϱ Ϭ.ϴϱ Ϭ.ϲϵ Ϭ.ϳϲ Ϭ.ϵϱ ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ ;ϴϲͿ

MeaŶ iŶteƌŶal teŵp of liǀiŶg aƌea Tϭ ;steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϵ.ϱϬ ϭϵ.ϲϲ ϭϵ.ϵϯ ϮϬ.ϯϬ ϮϬ.ϲϰ ϮϬ.ϴϴ ϮϬ.ϵϳ ϮϬ.ϵϱ ϮϬ.ϳϱ ϮϬ.Ϯϵ ϭϵ.ϴϯ ϭϵ.ϰϴ ;ϴϳͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the ƌest of dǁelliŶg fƌoŵ Taďle ϵ, ThϮ;˚CͿ

ϭϵ.ϵϱ ϭϵ.ϵϱ ϭϵ.ϵϲ ϭϵ.ϵϳ ϭϵ.ϵϳ ϭϵ.ϵϴ ϭϵ.ϵϴ ϭϵ.ϵϴ ϭϵ.ϵϴ ϭϵ.ϵϳ ϭϵ.ϵϳ ϭϵ.ϵϲ ;ϴϴͿ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ ƌest of dǁelliŶg ŶϮ,ŵ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϴ Ϭ.ϵϯ Ϭ.ϳϳ Ϭ.ϱϱ Ϭ.ϲϯ Ϭ.ϵϭ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϴϵͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe iŶ the ƌest of dǁelliŶg TϮ ;folloǁ steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϴ.ϱϳ ϭϴ.ϳϯ ϭϵ.ϬϬ ϭϵ.ϯϳ ϭϵ.ϳϬ ϭϵ.ϵϮ ϭϵ.ϵϳ ϭϵ.ϵϲ ϭϵ.ϴϭ ϭϵ.ϯϳ ϭϴ.ϵϭ ϭϴ.ϱϱ ;ϵϬͿ

LiǀiŶg aƌea fƌaĐtioŶ LiǀiŶg aƌea ÷ ;ϰͿ = Ϭ.ϭϲ ;ϵϭͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe foƌ the ǁhole dǁelliŶg fLA ǆ Tϭ +;ϭ - fLAͿ ǆ TϮ

ϭϴ.ϳϮ ϭϴ.ϴϴ ϭϵ.ϭϲ ϭϵ.ϱϮ ϭϵ.ϴϲ ϮϬ.Ϭϴ ϮϬ.ϭϯ ϮϬ.ϭϯ ϭϵ.ϵϳ ϭϵ.ϱϮ ϭϵ.Ϭϲ ϭϴ.ϳϭ ;ϵϮͿ

ApplǇ adjustŵeŶt to the ŵeaŶ iŶteƌŶal teŵpeƌatuƌe fƌoŵ Taďle ϰe ǁheƌe appƌopƌiate

ϭϴ.ϳϮ ϭϴ.ϴϴ ϭϵ.ϭϲ ϭϵ.ϱϮ ϭϵ.ϴϲ ϮϬ.Ϭϴ ϮϬ.ϭϯ ϮϬ.ϭϯ ϭϵ.ϵϳ ϭϵ.ϱϮ ϭϵ.Ϭϲ ϭϴ.ϳϭ ;ϵϯͿ

ϴ. SpaĐe heatiŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs, ƞŵ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϴ Ϭ.ϵϯ Ϭ.ϳϴ Ϭ.ϱϳ Ϭ.ϲϱ Ϭ.ϵϭ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϵϰͿ

Useful gaiŶs, ƞŵGŵ, W ;ϵϰͿŵ ǆ ;ϴϰͿŵ

ϵϵϱ.ϲϰ ϭϮϴϳ.ϵϲ ϭϱϳϱ.ϴϳ ϭϴϰϳ.ϱϮ ϭϵϯϬ.ϲϲ ϭϲϬϵ.ϰϵ ϭϭϯϳ.ϱϮ ϭϭϳϬ.ϱϬ ϭϰϰϯ.Ϯϯ ϭϮϳϮ.Ϭϵ ϭϬϮϬ.Ϭϵ ϵϭϳ.Ϭϰ ;ϵϱͿ

MoŶthlǇ aǀeƌage eǆteƌŶal teŵpeƌatuƌe fƌoŵ Taďle Uϭ

ϰ.ϯϬ ϰ.ϵϬ ϲ.ϱϬ ϴ.ϵϬ ϭϭ.ϳϬ ϭϰ.ϲϬ ϭϲ.ϲϬ ϭϲ.ϰϬ ϭϰ.ϭϬ ϭϬ.ϲϬ ϳ.ϭϬ ϰ.ϮϬ ;ϵϲͿ

Heat loss ƌate foƌ ŵeaŶ iŶteƌŶal teŵpeƌatuƌe, Lŵ, W [;ϯϵͿŵ ǆ [;ϵϯͿŵ - ;ϵϲͿŵ]

ϰϵϮϭ.ϴϮ ϰϳϲϬ.ϵϰ ϰϮϵϳ.ϳϳ ϯϱϲϲ.ϭϮ ϮϳϯϮ.Ϭϱ ϭϴϭϱ.Ϯϴ ϭϭϳϭ.ϲϴ ϭϮϯϮ.ϴϲ ϭϵϱϮ.ϬϮ Ϯϵϴϵ.Ϭϴ ϰϬϮϯ.ϱϲ ϰϵϬϮ.ϱϮ ;ϵϳͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt, kWh/ŵoŶth Ϭ.ϬϮϰ ǆ [;ϵϳͿŵ - ;ϵϱͿŵ] ǆ ;ϰϭͿŵ

ϮϵϮϭ.Ϭϴ Ϯϯϯϯ.ϴϰ ϮϬϮϱ.ϭϬ ϭϮϯϳ.ϯϵ ϱϵϲ.Ϯϰ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϮϳϳ.ϰϰ ϮϭϲϮ.ϰϵ Ϯϵϲϱ.ϮϬ

∑;ϵϴͿϭ...ϱ, ϭϬ...ϭϮ = ϭϱϱϭϴ.ϳϴ ;ϵϴͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϵϴͿ ÷ ;ϰͿ ϱϮ.ϳϰ ;ϵϵͿ

ϴĐ. SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Heat loss ƌate Lŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϯϭϭϱ.ϴϴ ϮϰϱϮ.ϵϮ Ϯϱϭϰ.ϯϴ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϬͿ

UtilisatioŶ faĐtoƌ foƌ loss ƞŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϳϱ Ϭ.ϴϰ Ϭ.ϳϵ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϭͿ

Useful loss ƞŵLŵ ;ǁattsͿ ;ϭϬϬͿŵ ǆ ;ϭϬϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϯϯϵ.ϴϵ ϮϬϲϭ.ϱϰ ϭϵϴϴ.Ϯϳ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϮͿ

GaiŶs

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϱϵϭ.ϳϮ Ϯϰϳϳ.ϯϰ ϮϮϲϴ.ϴϵ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϯͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt, ǁhole dǁelliŶg, ĐoŶtiŶuous ;kWhͿ Ϭ.ϬϮϰ ǆ [;ϭϬϯͿŵ - ;ϭϬϮͿŵ] ǆ ;ϰϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϴϭ.ϯϮ ϯϬϵ.ϯϱ ϮϬϴ.ϳϴ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϰͿϲ...ϴ = ϲϵϵ.ϰϲ ;ϭϬϰͿ
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Cooled fƌaĐtioŶ Đooled aƌea ÷ ;ϰͿ = ϭ.ϬϬ ;ϭϬϱͿ

IŶteƌŵitteŶĐǇ faĐtoƌ ;Taďle ϭϬͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϲͿϲ...ϴ = Ϭ.ϳϱ ;ϭϬϲͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt ;ϭϬϰͿŵ ǆ ;ϭϬϱͿ ǆ ;ϭϬϲͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϰϱ.ϯϯ ϳϳ.ϯϰ ϱϮ.ϮϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϳͿϲ...ϴ = ϭϳϰ.ϴϲ ;ϭϬϳͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϭϬϳͿ ÷ ;ϰͿ = Ϭ.ϱϵ ;ϭϬϴͿ

ϴf. FaďƌiĐ eŶeƌgǇ effiĐieŶĐǇ

DǁelliŶg FaďƌiĐ EŶeƌgǇ EffiĐieŶĐǇ ;DFEEͿ ;ϵϵͿ + ;ϭϬϴͿ = ϱϯ.ϯϯ ;ϭϬϵͿ
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This desigŶ suďŵissioŶ has ďeeŶ Đaƌƌied out usiŶg Appƌoǀed SAP softǁaƌe. It has ďeeŶ pƌepaƌed fƌoŵ plaŶs aŶd speĐifiĐatioŶs aŶd ŵaǇ Ŷot ƌefleĐt the
pƌopeƌtǇ as ĐoŶstƌuĐted.

Assessoƌ Ŷaŵe Ms RaĐhell ǁootliff Assessoƌ Ŷuŵďeƌ ϴϴϰϳ

ClieŶt Last ŵodified ϭϯ/Ϭϯ/ϮϬϭϳ

Addƌess ϭ, LoŶdoŶ

ϭ. Oǀeƌall dǁelliŶg diŵeŶsioŶs

Aƌea ;ŵϸͿ Aǀeƌage stoƌeǇ
height ;ŵͿ

Voluŵe ;ŵϹͿ

Loǁest oĐĐupied ϭϮϬ.Ϯϭ ;ϭaͿ ǆ ϯ.ϬϬ ;ϮaͿ = ϯϲϬ.ϲϯ ;ϯaͿ

+ϭ ϵϰ.ϳϬ ;ϭďͿ ǆ ϯ.ϱϬ ;ϮďͿ = ϯϯϭ.ϰϱ ;ϯďͿ

+Ϯ ϳϵ.ϯϱ ;ϭĐͿ ǆ Ϯ.ϳϬ ;ϮĐͿ = Ϯϭϰ.Ϯϱ ;ϯĐͿ

Total flooƌ aƌea ;ϭaͿ + ;ϭďͿ + ;ϭĐͿ + ;ϭdͿ...;ϭŶͿ = Ϯϵϰ.Ϯϲ ;ϰͿ

DǁelliŶg ǀoluŵe ;ϯaͿ + ;ϯďͿ + ;ϯĐͿ + ;ϯdͿ...;ϯŶͿ = ϵϬϲ.ϯϯ ;ϱͿ

Ϯ. VeŶtilatioŶ ƌate

ŵϹ peƌ houƌ

Nuŵďeƌ of ĐhiŵŶeǇs Ϭ ǆ ϰϬ = Ϭ ;ϲaͿ

Nuŵďeƌ of opeŶ flues Ϭ ǆ ϮϬ = Ϭ ;ϲďͿ

Nuŵďeƌ of iŶteƌŵitteŶt faŶs ϰ ǆ ϭϬ = ϰϬ ;ϳaͿ

Nuŵďeƌ of passiǀe ǀeŶts Ϭ ǆ ϭϬ = Ϭ ;ϳďͿ

Nuŵďeƌ of flueless gas fiƌes Ϭ ǆ ϰϬ = Ϭ ;ϳĐͿ

Aiƌ ĐhaŶges peƌ
houƌ

IŶfiltƌatioŶ due to ĐhiŵŶeǇs, flues, faŶs, PSVs ;ϲaͿ + ;ϲďͿ + ;ϳaͿ + ;ϳďͿ + ;ϳĐͿ = ϰϬ ÷ ;ϱͿ = Ϭ.Ϭϰ ;ϴͿ

If a pressurisat ion test has been carried out or is intended, proceed to (17), otherwise cont inue from (9) to (16)

Aiƌ peƌŵeaďilitǇ ǀalue, ƋϱϬ, eǆpƌessed iŶ ĐuďiĐ ŵetƌes peƌ houƌ peƌ sƋuaƌe ŵetƌe of eŶǀelope aƌea ϱ.ϬϬ ;ϭϳͿ

If ďased oŶ aiƌ peƌŵeaďilitǇ ǀalue, theŶ ;ϭϴͿ = [;ϭϳͿ ÷ ϮϬ] + ;ϴͿ, otheƌǁise ;ϭϴͿ = ;ϭϲͿ Ϭ.Ϯϵ ;ϭϴͿ

Nuŵďeƌ of sides oŶ ǁhiĐh the dǁelliŶg is shelteƌed Ϯ ;ϭϵͿ

Shelteƌ faĐtoƌ ϭ - [Ϭ.Ϭϳϱ ǆ ;ϭϵͿ] = Ϭ.ϴϱ ;ϮϬͿ

IŶfiltƌatioŶ ƌate iŶĐoƌpoƌatiŶg shelteƌ faĐtoƌ ;ϭϴͿ ǆ ;ϮϬͿ = Ϭ.Ϯϱ ;ϮϭͿ

IŶfiltƌatioŶ ƌate ŵodified foƌ ŵoŶthlǇ ǁiŶd speed:

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MoŶthlǇ aǀeƌage ǁiŶd speed fƌoŵ Taďle UϮ

ϱ.ϭϬ ϱ.ϬϬ ϰ.ϵϬ ϰ.ϰϬ ϰ.ϯϬ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϳϬ ϰ.ϬϬ ϰ.ϯϬ ϰ.ϱϬ ϰ.ϳϬ ;ϮϮͿ

WiŶd faĐtoƌ ;ϮϮͿŵ ÷ ϰ

ϭ.Ϯϴ ϭ.Ϯϱ ϭ.Ϯϯ ϭ.ϭϬ ϭ.Ϭϴ Ϭ.ϵϱ Ϭ.ϵϱ Ϭ.ϵϯ ϭ.ϬϬ ϭ.Ϭϴ ϭ.ϭϯ ϭ.ϭϴ ;ϮϮaͿ

Adjusted iŶfiltƌatioŶ ƌate ;alloǁiŶg foƌ shelteƌ aŶd ǁiŶd faĐtoƌͿ ;ϮϭͿ ǆ ;ϮϮaͿŵ

Ϭ.ϯϮ Ϭ.ϯϭ Ϭ.ϯϭ Ϭ.Ϯϴ Ϭ.Ϯϳ Ϭ.Ϯϰ Ϭ.Ϯϰ Ϭ.Ϯϯ Ϭ.Ϯϱ Ϭ.Ϯϳ Ϭ.Ϯϴ Ϭ.Ϯϵ ;ϮϮďͿ

CalĐulate effeĐtiǀe aiƌ ĐhaŶge ƌate foƌ the appliĐaďle Đase:

If ŵeĐhaŶiĐal ǀeŶtilatioŶ: aiƌ ĐhaŶge ƌate thƌough sǇsteŵ N/A ;ϮϯaͿ

If ďalaŶĐed ǁith heat ƌeĐoǀeƌǇ: effiĐieŶĐǇ iŶ % alloǁiŶg foƌ iŶ-use faĐtoƌ fƌoŵ Taďle ϰh N/A ;ϮϯĐͿ

dͿ Ŷatuƌal ǀeŶtilatioŶ oƌ ǁhole house positiǀe iŶput ǀeŶtilatioŶ fƌoŵ loft

Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϰ ;ϮϰdͿ
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EffeĐtiǀe aiƌ ĐhaŶge ƌate - eŶteƌ ;ϮϰaͿ oƌ ;ϮϰďͿ oƌ ;ϮϰĐͿ oƌ ;ϮϰdͿ iŶ ;ϮϱͿ

Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϰ ;ϮϱͿ

ϯ. Heat losses aŶd heat loss paƌaŵeteƌ

EleŵeŶt Gƌoss
aƌea, ŵϸ

OpeŶiŶgs
ŵϸ

Net aƌea
A, ŵϸ

U-ǀalue
W/ŵϸK

A ǆ U W/K κ-ǀalue,
kJ/ŵϸ.K

A ǆ κ,
kJ/K

Dooƌ ϯ.ϲϬ ǆ ϭ.ϬϬ = ϯ.ϲϬ ;ϮϲͿ

WiŶdoǁ ϰϯ.ϯϲ ǆ ϭ.ϯϯ = ϱϳ.ϰϴ ;ϮϳͿ

BaseŵeŶt flooƌ ϭϮϬ.ϭϮ ǆ Ϭ.ϭϯ = ϭϱ.ϲϮ ;ϮϴͿ

EǆteƌŶal ǁall ϰϴϮ.Ϯϵ ǆ Ϭ.ϭϴ = ϴϲ.ϴϭ ;ϮϵaͿ

Roof ϭϮϬ.Ϯϭ ǆ Ϭ.ϭϯ = ϭϱ.ϲϯ ;ϯϬͿ

Total aƌea of eǆteƌŶal eleŵeŶts ∑A, ŵ² ϳϲϵ.ϱϴ ;ϯϭͿ

FaďƌiĐ heat loss, W/K = ∑;A × UͿ ;ϮϲͿ...;ϯϬͿ + ;ϯϮͿ = ϭϳϵ.ϭϰ ;ϯϯͿ

Heat ĐapaĐitǇ Cŵ = ∑;A ǆ κͿ ;ϮϴͿ...;ϯϬͿ + ;ϯϮͿ + ;ϯϮaͿ...;ϯϮeͿ = N/A ;ϯϰͿ

Theƌŵal ŵass paƌaŵeteƌ ;TMPͿ iŶ kJ/ŵ²K ϮϱϬ.ϬϬ ;ϯϱͿ

Theƌŵal ďƌidges: ∑;L ǆ ΨͿ ĐalĐulated usiŶg AppeŶdiǆ K ϮϮ.Ϭϲ ;ϯϲͿ

Total faďƌiĐ heat loss ;ϯϯͿ + ;ϯϲͿ = ϮϬϭ.ϮϬ ;ϯϳͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

VeŶtilatioŶ heat loss ĐalĐulated ŵoŶthlǇ Ϭ.ϯϯ ǆ ;ϮϱͿŵ ǆ ;ϱͿ

ϭϲϰ.ϳϰ ϭϲϰ.ϭϱ ϭϲϯ.ϱϳ ϭϲϬ.ϴϱ ϭϲϬ.ϯϱ ϭϱϳ.ϵϴ ϭϱϳ.ϵϴ ϭϱϳ.ϱϰ ϭϱϴ.ϴϵ ϭϲϬ.ϯϱ ϭϲϭ.ϯϳ ϭϲϮ.ϰϱ ;ϯϴͿ

Heat tƌaŶsfeƌ ĐoeffiĐieŶt, W/K ;ϯϳͿŵ + ;ϯϴͿŵ

ϯϲϱ.ϵϰ ϯϲϱ.ϯϱ ϯϲϰ.ϳϳ ϯϲϮ.Ϭϱ ϯϲϭ.ϱϰ ϯϱϵ.ϭϴ ϯϱϵ.ϭϴ ϯϱϴ.ϳϰ ϯϲϬ.Ϭϵ ϯϲϭ.ϱϰ ϯϲϮ.ϱϳ ϯϲϯ.ϲϱ

Aǀeƌage = ∑;ϯϵͿϭ...ϭϮ/ϭϮ = ϯϲϮ.Ϭϱ ;ϯϵͿ

Heat loss paƌaŵeteƌ ;HLPͿ, W/ŵ²K ;ϯϵͿŵ ÷ ;ϰͿ

ϭ.Ϯϰ ϭ.Ϯϰ ϭ.Ϯϰ ϭ.Ϯϯ ϭ.Ϯϯ ϭ.ϮϮ ϭ.ϮϮ ϭ.ϮϮ ϭ.ϮϮ ϭ.Ϯϯ ϭ.Ϯϯ ϭ.Ϯϰ

Aǀeƌage = ∑;ϰϬͿϭ...ϭϮ/ϭϮ = ϭ.Ϯϯ ;ϰϬͿ

Nuŵďeƌ of daǇs iŶ ŵoŶth ;Taďle ϭaͿ

ϯϭ.ϬϬ Ϯϴ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ;ϰϬͿ

ϰ. Wateƌ heatiŶg eŶeƌgǇ ƌeƋuiƌeŵeŶt

Assuŵed oĐĐupaŶĐǇ, N ϯ.ϭϮ ;ϰϮͿ

AŶŶual aǀeƌage hot ǁateƌ usage iŶ litƌes peƌ daǇ Vd,aǀeƌage = ;Ϯϱ ǆ NͿ + ϯϲ ϭϬϴ.ϰϭ ;ϰϯͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Hot ǁateƌ usage iŶ litƌes peƌ daǇ foƌ eaĐh ŵoŶth Vd,ŵ = faĐtoƌ fƌoŵ Taďle ϭĐ ǆ ;ϰϯͿ

ϭϭϵ.Ϯϱ ϭϭϰ.ϵϭ ϭϭϬ.ϱϳ ϭϬϲ.Ϯϰ ϭϬϭ.ϵϬ ϵϳ.ϱϳ ϵϳ.ϱϳ ϭϬϭ.ϵϬ ϭϬϲ.Ϯϰ ϭϭϬ.ϱϳ ϭϭϰ.ϵϭ ϭϭϵ.Ϯϱ

∑;ϰϰͿϭ...ϭϮ = ϭϯϬϬ.ϴϳ ;ϰϰͿ

EŶeƌgǇ ĐoŶteŶt of hot ǁateƌ used = ϰ.ϭϴ ǆ Vd,ŵ ǆ Ŷŵ ǆ Tŵ/ϯϲϬϬ kWh/ŵoŶth ;see Taďles ϭď, ϭĐ ϭdͿ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϰϱͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϰϱͿ

DistƌiďutioŶ loss Ϭ.ϭϱ ǆ ;ϰϱͿŵ

Ϯϲ.ϱϯ Ϯϯ.ϮϬ Ϯϯ.ϵϰ ϮϬ.ϴϳ ϮϬ.Ϭϯ ϭϳ.Ϯϴ ϭϲ.Ϭϭ ϭϴ.ϯϴ ϭϴ.ϲϬ Ϯϭ.ϲϳ Ϯϯ.ϲϲ Ϯϱ.ϲϵ ;ϰϲͿ

Stoƌage ǀoluŵe ;litƌesͿ iŶĐludiŶg aŶǇ solaƌ oƌ WWHRS stoƌage ǁithiŶ saŵe ǀessel ϭϱϬ.ϬϬ ;ϰϳͿ

Wateƌ stoƌage loss:

aͿ If ŵaŶufaĐtuƌeƌ's deĐlaƌed loss faĐtoƌ is kŶoǁŶ ;kWh/daǇͿ ϭ.ϯϵ ;ϰϴͿ

Teŵpeƌatuƌe faĐtoƌ fƌoŵ Taďle Ϯď Ϭ.ϱϰ ;ϰϵͿ

EŶeƌgǇ lost fƌoŵ ǁateƌ stoƌage ;kWh/daǇͿ  ;ϰϴͿ ǆ ;ϰϵͿ Ϭ.ϳϱ ;ϱϬͿ

EŶteƌ ;ϱϬͿ oƌ ;ϱϰͿ iŶ ;ϱϱͿ Ϭ.ϳϱ ;ϱϱͿ

Wateƌ stoƌage loss ĐalĐulated foƌ eaĐh ŵoŶth ;ϱϱͿ ǆ ;ϰϭͿŵ

Ϯϯ.ϯϯ Ϯϭ.Ϭϳ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ;ϱϲͿ
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If the ǀessel ĐoŶtaiŶs dediĐated solaƌ stoƌage oƌ dediĐated WWHRS ;ϱϲͿŵ ǆ [;ϰϳͿ - Vs] ÷ ;ϰϳͿ, else ;ϱϲͿ

Ϯϯ.ϯϯ Ϯϭ.Ϭϳ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ;ϱϳͿ

PƌiŵaƌǇ ĐiƌĐuit loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯ

Ϯϯ.Ϯϲ Ϯϭ.Ϭϭ Ϯϯ.Ϯϲ ϮϮ.ϱϭ Ϯϯ.Ϯϲ ϮϮ.ϱϭ Ϯϯ.Ϯϲ Ϯϯ.Ϯϲ ϮϮ.ϱϭ Ϯϯ.Ϯϲ ϮϮ.ϱϭ Ϯϯ.Ϯϲ ;ϱϵͿ

Coŵďi loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯa, ϯď oƌ ϯĐ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϭͿ

Total heat ƌeƋuiƌed foƌ ǁateƌ heatiŶg ĐalĐulated foƌ eaĐh ŵoŶth Ϭ.ϴϱ ǆ ;ϰϱͿŵ + ;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ + ;ϲϭͿŵ

ϮϮϯ.ϰϯ ϭϵϲ.ϳϱ ϮϬϲ.ϮϬ ϭϴϰ.Ϯϰ ϭϴϬ.ϭϭ ϭϲϬ.ϯϬ ϭϱϯ.ϯϱ ϭϲϵ.ϭϬ ϭϲϵ.Ϭϲ ϭϵϭ.Ϭϳ ϮϬϮ.ϴϬ Ϯϭϳ.ϴϱ ;ϲϮͿ

Solaƌ DHW iŶput ĐalĐulated usiŶg AppeŶdiǆ G oƌ AppeŶdiǆ H

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϯͿ

Output fƌoŵ ǁateƌ heateƌ foƌ eaĐh ŵoŶth ;kWh/ŵoŶthͿ ;ϲϮͿŵ + ;ϲϯͿŵ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϲϰͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϲϰͿ

Heat gaiŶs fƌoŵ ǁateƌ heatiŶg ;kWh/ŵoŶthͿ Ϭ.Ϯϱ × [Ϭ.ϴϱ × ;ϰϱͿŵ + ;ϲϭͿŵ] + Ϭ.ϴ × [;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ]

ϯϳ.ϱϴ ϯϮ.ϴϳ ϯϯ.ϵϮ Ϯϵ.ϱϳ Ϯϴ.ϯϳ Ϯϰ.ϰϴ ϮϮ.ϲϵ Ϯϲ.Ϭϯ Ϯϲ.ϯϰ ϯϬ.ϳϬ ϯϯ.ϱϭ ϯϲ.ϯϵ ;ϲϱͿ

ϱ. IŶteƌŶal gaiŶs

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MetaďoliĐ gaiŶs ;Taďle ϱͿ

ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ;ϲϲͿ

LightiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϵ oƌ LϵaͿ, also see Taďle ϱ

ϰϮ.ϵϭ ϯϴ.ϭϭ ϯϬ.ϵϵ Ϯϯ.ϰϲ ϭϳ.ϱϰ ϭϰ.ϴϭ ϭϲ.ϬϬ ϮϬ.ϴϬ Ϯϳ.ϵϮ ϯϱ.ϰϰ ϰϭ.ϯϳ ϰϰ.ϭϬ ;ϲϳͿ

AppliaŶĐe gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϯ oƌ LϭϯaͿ, also see Taďle ϱ

ϰϱϯ.ϲϬ ϰϱϴ.ϯϭ ϰϰϲ.ϰϱ ϰϮϭ.ϭϵ ϯϴϵ.ϯϮ ϯϱϵ.ϯϲ ϯϯϵ.ϯϱ ϯϯϰ.ϲϰ ϯϰϲ.ϱϬ ϯϳϭ.ϳϱ ϰϬϯ.ϲϯ ϰϯϯ.ϱϵ ;ϲϴͿ

CookiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϱ oƌ LϭϱaͿ, also see Taďle ϱ

ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ;ϲϵͿ

Puŵp aŶd faŶ gaiŶs ;Taďle ϱaͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϳϬͿ

Losses e.g. eǀapoƌatioŶ ;Taďle ϱͿ

-ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ ;ϳϭͿ

Wateƌ heatiŶg gaiŶs ;Taďle ϱͿ

ϱϬ.ϱϭ ϰϴ.ϵϭ ϰϱ.ϱϴ ϰϭ.Ϭϳ ϯϴ.ϭϯ ϯϰ.ϬϬ ϯϬ.ϰϵ ϯϰ.ϵϵ ϯϲ.ϱϵ ϰϭ.Ϯϳ ϰϲ.ϱϱ ϰϴ.ϵϭ ;ϳϮͿ

Total iŶteƌŶal gaiŶs ;ϲϲͿŵ + ;ϲϳͿŵ + ;ϲϴͿŵ + ;ϲϵͿŵ + ;ϳϬͿŵ + ;ϳϭͿŵ + ;ϳϮͿŵ

ϲϭϲ.ϴϴ ϲϭϱ.ϭϵ ϱϵϮ.ϴϵ ϱϱϱ.ϱϵ ϱϭϰ.ϴϲ ϰϳϴ.Ϭϰ ϰϱϱ.ϳϭ ϰϲϬ.Ϯϵ ϰϴϬ.ϴϳ ϱϭϴ.ϯϯ ϱϲϭ.ϰϭ ϱϵϲ.ϰϳ ;ϳϯͿ

ϲ. Solaƌ gaiŶs

AĐĐess faĐtoƌ
Taďle ϲd

Aƌea
ŵϸ

Solaƌ fluǆ
W/ŵϸ

g
speĐifiĐ data
oƌ Taďle ϲď

FF
speĐifiĐ data
oƌ Taďle ϲĐ

GaiŶs
W

NoƌthEast Ϭ.ϳϳ ǆ ϱ.ϰϯ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϭϴ.ϳϮ ;ϳϱͿ

SouthEast Ϭ.ϳϳ ǆ ϳ.ϭϴ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϴϬ.ϳϰ ;ϳϳͿ

NoƌthWest Ϭ.ϳϳ ǆ Ϯ.ϰϬ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϴ.Ϯϴ ;ϴϭͿ

SouthWest Ϭ.ϳϳ ǆ ϭϱ.ϱϯ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϭϳϰ.ϲϯ ;ϳϵͿ

West Ϭ.ϳϳ ǆ ϯ.ϲϬ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = Ϯϭ.ϲϭ ;ϴϬͿ

East Ϭ.ϳϳ ǆ ϱ.ϱϳ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϯϯ.ϰϯ ;ϳϲͿ

Noƌth Ϭ.ϳϳ ǆ ϯ.ϲϱ ǆ ϭϬ.ϲϯ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϭϭ.ϴϲ ;ϳϰͿ

Solaƌ gaiŶs iŶ ǁatts ∑;ϳϰͿŵ...;ϴϮͿŵ

ϯϰϵ.Ϯϳ ϲϮϬ.Ϯϴ ϵϭϬ.ϬϮ ϭϮϮϬ.ϱϯ ϭϰϰϰ.ϴϲ ϭϰϲϲ.ϳϮ ϭϰϬϬ.ϳϳ ϭϮϮϵ.ϳϯ ϭϬϭϳ.ϲϯ ϳϬϮ.ϲϲ ϰϮϯ.ϭϭ Ϯϵϱ.ϳϰ ;ϴϯͿ

Total gaiŶs - iŶteƌŶal aŶd solaƌ ;ϳϯͿŵ + ;ϴϯͿŵ
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ϵϲϲ.ϭϱ ϭϮϯϱ.ϰϳ ϭϱϬϮ.ϵϭ ϭϳϳϲ.ϭϯ ϭϵϱϵ.ϳϮ ϭϵϰϰ.ϳϲ ϭϴϱϲ.ϰϴ ϭϲϵϬ.ϬϮ ϭϰϵϴ.ϱϬ ϭϮϮϬ.ϵϵ ϵϴϰ.ϱϭ ϴϵϮ.Ϯϭ ;ϴϰͿ

ϳ. MeaŶ iŶteƌŶal teŵpeƌatuƌe ;heatiŶg seasoŶͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the liǀiŶg aƌea fƌoŵ Taďle ϵ, Thϭ;˚CͿ Ϯϭ.ϬϬ ;ϴϱͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ liǀiŶg aƌea Ŷϭ,ŵ ;see Taďle ϵaͿ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϳ Ϭ.ϴϵ Ϭ.ϳϱ Ϭ.ϴϮ Ϭ.ϵϲ ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ ;ϴϲͿ

MeaŶ iŶteƌŶal teŵp of liǀiŶg aƌea Tϭ ;steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϵ.ϯϵ ϭϵ.ϱϰ ϭϵ.ϴϭ ϮϬ.ϭϴ ϮϬ.ϱϰ ϮϬ.ϴϮ ϮϬ.ϵϰ ϮϬ.ϵϮ ϮϬ.ϲϳ ϮϬ.ϮϬ ϭϵ.ϳϮ ϭϵ.ϯϲ ;ϴϳͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the ƌest of dǁelliŶg fƌoŵ Taďle ϵ, ThϮ;˚CͿ

ϭϵ.ϴϵ ϭϵ.ϴϵ ϭϵ.ϴϵ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϴϵ ϭϵ.ϴϵ ;ϴϴͿ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ ƌest of dǁelliŶg ŶϮ,ŵ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϱ Ϭ.ϴϮ Ϭ.ϲϭ Ϭ.ϲϵ Ϭ.ϵϯ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϴϵͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe iŶ the ƌest of dǁelliŶg TϮ ;folloǁ steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϴ.ϰϬ ϭϴ.ϱϲ ϭϴ.ϴϯ ϭϵ.ϮϬ ϭϵ.ϱϱ ϭϵ.ϴϬ ϭϵ.ϴϵ ϭϵ.ϴϳ ϭϵ.ϲϴ ϭϵ.ϮϮ ϭϴ.ϳϱ ϭϴ.ϯϴ ;ϵϬͿ

LiǀiŶg aƌea fƌaĐtioŶ LiǀiŶg aƌea ÷ ;ϰͿ = Ϭ.ϭϲ ;ϵϭͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe foƌ the ǁhole dǁelliŶg fLA ǆ Tϭ +;ϭ - fLAͿ ǆ TϮ

ϭϴ.ϱϲ ϭϴ.ϳϮ ϭϴ.ϵϵ ϭϵ.ϯϲ ϭϵ.ϳϭ ϭϵ.ϵϳ ϮϬ.Ϭϲ ϮϬ.Ϭϱ ϭϵ.ϴϱ ϭϵ.ϯϴ ϭϴ.ϵϭ ϭϴ.ϱϰ ;ϵϮͿ

ApplǇ adjustŵeŶt to the ŵeaŶ iŶteƌŶal teŵpeƌatuƌe fƌoŵ Taďle ϰe ǁheƌe appƌopƌiate

ϭϴ.ϱϲ ϭϴ.ϳϮ ϭϴ.ϵϵ ϭϵ.ϯϲ ϭϵ.ϳϭ ϭϵ.ϵϳ ϮϬ.Ϭϲ ϮϬ.Ϭϱ ϭϵ.ϴϱ ϭϵ.ϯϴ ϭϴ.ϵϭ ϭϴ.ϱϰ ;ϵϯͿ

ϴ. SpaĐe heatiŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs, ƞŵ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϰ Ϭ.ϴϮ Ϭ.ϲϯ Ϭ.ϳϭ Ϭ.ϵϯ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϵϰͿ

Useful gaiŶs, ƞŵGŵ, W ;ϵϰͿŵ ǆ ;ϴϰͿŵ

ϵϲϱ.ϴϴ ϭϮϯϰ.Ϯϳ ϭϰϵϳ.ϲϮ ϭϳϱϬ.ϭϱ ϭϴϰϵ.ϴϭ ϭϲϬϮ.ϲϲ ϭϭϳϲ.ϯϬ ϭϭϵϲ.ϭϱ ϭϯϵϰ.ϬϮ ϭϮϭϯ.Ϭϳ ϵϴϯ.ϴϮ ϴϵϮ.Ϭϰ ;ϵϱͿ

MoŶthlǇ aǀeƌage eǆteƌŶal teŵpeƌatuƌe fƌoŵ Taďle Uϭ

ϰ.ϯϬ ϰ.ϵϬ ϲ.ϱϬ ϴ.ϵϬ ϭϭ.ϳϬ ϭϰ.ϲϬ ϭϲ.ϲϬ ϭϲ.ϰϬ ϭϰ.ϭϬ ϭϬ.ϲϬ ϳ.ϭϬ ϰ.ϮϬ ;ϵϲͿ

Heat loss ƌate foƌ ŵeaŶ iŶteƌŶal teŵpeƌatuƌe, Lŵ, W [;ϯϵͿŵ ǆ [;ϵϯͿŵ - ;ϵϲͿŵ]

ϱϮϭϴ.ϱϵ ϱϬϰϴ.ϮϮ ϰϱϱϱ.Ϭϭ ϯϳϴϱ.ϴϴ Ϯϴϵϲ.ϲϮ ϭϵϮϵ.ϰϲ ϭϮϰϮ.ϴϰ ϭϯϬϳ.ϵϭ ϮϬϲϴ.ϵϴ ϯϭϳϱ.Ϯϲ ϰϮϴϬ.ϱϳ ϱϮϭϰ.ϳϮ ;ϵϳͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt, kWh/ŵoŶth Ϭ.ϬϮϰ ǆ [;ϵϳͿŵ - ;ϵϱͿŵ] ǆ ;ϰϭͿŵ

ϯϭϲϰ.ϬϮ ϮϱϲϮ.ϵϳ ϮϮϳϰ.ϳϬ ϭϰϲϱ.ϳϮ ϳϳϴ.ϴϯ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϰϱϵ.ϴϳ Ϯϯϳϯ.ϲϲ ϯϮϭϲ.Ϭϳ

∑;ϵϴͿϭ...ϱ, ϭϬ...ϭϮ = ϭϳϮϵϱ.ϴϱ ;ϵϴͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϵϴͿ ÷ ;ϰͿ ϱϴ.ϳϴ ;ϵϵͿ

ϴĐ. SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Heat loss ƌate Lŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϯϯϳϲ.Ϯϳ Ϯϲϱϳ.ϵϮ ϮϳϮϲ.ϰϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϬͿ

UtilisatioŶ faĐtoƌ foƌ loss ƞŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϲϳ Ϭ.ϳϳ Ϭ.ϳϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϭͿ

Useful loss ƞŵLŵ ;ǁattsͿ ;ϭϬϬͿŵ ǆ ;ϭϬϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϮϮϳϮ.ϰϱ ϮϬϰϱ.ϯϱ ϭϵϱϭ.ϭϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϮͿ

GaiŶs

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϰϰϭ.Ϭϵ Ϯϯϯϯ.ϲϬ Ϯϭϰϯ.ϭϱ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϯͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt, ǁhole dǁelliŶg, ĐoŶtiŶuous ;kWhͿ Ϭ.ϬϮϰ ǆ [;ϭϬϯͿŵ - ;ϭϬϮͿŵ] ǆ ;ϰϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϮϭ.ϰϮ Ϯϭϰ.ϰϲ ϭϰϮ.ϴϴ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϰͿϲ...ϴ = ϰϳϴ.ϳϲ ;ϭϬϰͿ



URN: LǇŶdhuƌst Be LeaŶ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage ϱ
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Cooled fƌaĐtioŶ Đooled aƌea ÷ ;ϰͿ = ϭ.ϬϬ ;ϭϬϱͿ

IŶteƌŵitteŶĐǇ faĐtoƌ ;Taďle ϭϬͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϲͿϲ...ϴ = Ϭ.ϳϱ ;ϭϬϲͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt ;ϭϬϰͿŵ ǆ ;ϭϬϱͿ ǆ ;ϭϬϲͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϯϬ.ϯϱ ϱϯ.ϲϭ ϯϱ.ϳϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϳͿϲ...ϴ = ϭϭϵ.ϲϵ ;ϭϬϳͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϭϬϳͿ ÷ ;ϰͿ = Ϭ.ϰϭ ;ϭϬϴͿ

ϴf. FaďƌiĐ eŶeƌgǇ effiĐieŶĐǇ

Taƌget FaďƌiĐ EŶeƌgǇ EffiĐieŶĐǇ ;TFEEͿ [;ϵϵͿ + ;ϭϬϴͿ] * ϭ.ϭϱ = ϲϴ.Ϭϲ ;ϭϬϵͿ
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L1A 2013 - Regulations Compliance Report

Design - Draft

This desigŶ dƌaft suďŵissioŶ pƌoǀides eǀideŶĐe toǁaƌds ĐoŵpliaŶĐe ǁith Paƌt L of the BuildiŶg RegulatioŶs, iŶ aĐĐoƌdaŶĐe ǁith AppeŶdiǆ C of AD LϭA. It has
ďeeŶ Đaƌƌied out usiŶg Appƌoǀed SAP softǁaƌe. It has ďeeŶ pƌepaƌed fƌoŵ plaŶs aŶd speĐifiĐatioŶs aŶd ŵaǇ Ŷot ƌefleĐt the 'as ďuilt' pƌopeƌtǇ. This ƌepoƌt
Đoǀeƌs oŶlǇ iteŵs iŶĐluded ǁithiŶ the SAP aŶd is Ŷot a Đoŵplete ƌepoƌt of ƌegulatioŶs ĐoŵpliaŶĐe.

Assessoƌ Ŷaŵe Ms RaĐhell ǁootliff Assessoƌ Ŷuŵďeƌ ϴϴϰϳ

ClieŶt Last ŵodified Ϯϱ/ϬϮ/ϮϬϭϳ

Addƌess ϭ, LoŶdoŶ

URN: ϰϭ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage ϭ of Ϯ

CheĐk EǀideŶĐe ProduĐed ďǇ OK?

CƌiteƌioŶ ϭ: pƌediĐted ĐaƌďoŶ dioǆide eŵissioŶ fƌoŵ pƌoposed dǁelliŶg does Ŷot eǆĐeed the taƌget

TER ;kg CO₂/ŵϸ.aͿ Fuel = N/A
Fuel faĐtoƌ = ϭ.ϬϬ
TER = ϭϲ.ϬϮ

Authoƌised SAP Assessoƌ

DER foƌ dǁelliŶg as desigŶed ;kg
CO₂/ŵϸ.aͿ

DER = ϭϮ.ϰϵ Authoƌised SAP Assessoƌ

Aƌe eŵissioŶs fƌoŵ dǁelliŶg as
desigŶed less thaŶ oƌ eƋual to the
taƌget?

DER ϭϮ.ϰϵ < TER ϭϲ.ϬϮ Authoƌised SAP Assessoƌ Passed

Is the faďƌiĐ eŶeƌgǇ effiĐieŶĐǇ of
the dǁellliŶg as desigŶed less thaŶ
oƌ eƋual to the taƌget?

DFEE ϱϯ.ϯϯ < TFEE ϲϴ.Ϭϲ Authoƌised SAP Assessoƌ Passed

CƌiteƌioŶ Ϯ: the peƌfoƌŵaŶĐe of the ďuildiŶg faďƌiĐ aŶd the heatiŶg, hot ǁateƌ aŶd fiǆed lightiŶg sǇsteŵs should ďe Ŷo ǁoƌse thaŶ the desigŶ liŵits

FaďriĐ U-ǀalues
EleŵeŶt Weighted aǀerage Highest
Wall Ϭ.ϭϱ ;ŵaǆ Ϭ.ϯϬͿ Ϭ.ϭϱ ;ŵaǆ Ϭ.ϳϬͿ
PaƌtǇ ǁall ;Ŷo paƌtǇ ǁallͿ
Flooƌ Ϭ.ϭϬ ;ŵaǆ Ϭ.ϮϱͿ Ϭ.ϭϬ ;ŵaǆ Ϭ.ϳϬͿ
Roof Ϭ.ϭϭ ;ŵaǆ Ϭ.ϮϬͿ Ϭ.ϭϭ ;ŵaǆ Ϭ.ϯϱͿ
OpeŶiŶgs ϭ.ϰϭ ;ŵaǆ Ϯ.ϬϬͿ ϭ.ϱϬ ;ŵaǆ ϯ.ϯϬͿ

Aƌe all U-ǀalues ďetteƌ thaŶ the
desigŶ liŵits iŶ Taďle Ϯ?

Authoƌised SAP Assessoƌ Passed

Therŵal ďridgiŶg
Hoǁ has the loss fƌoŵ theƌŵal
ďƌidges ďeeŶ ĐalĐulated?

Theƌŵal ďƌidgiŶg ĐalĐulated fƌoŵ liŶeaƌ theƌŵal tƌaŶsŵittaŶĐes foƌ eaĐh
juŶĐtioŶ

Authoƌised SAP Assessoƌ

HeatiŶg aŶd hot ǁater sǇsteŵs
Does the effiĐieŶĐǇ of the heatiŶg
sǇsteŵs ŵeet the ŵiŶiŵuŵ ǀalue
set out iŶ the DoŵestiĐ HeatiŶg
CoŵpliaŶĐe Guide?

MaiŶ heatiŶg sǇsteŵ:
MaiŶs gas, Regulaƌ ďoileƌ fƌoŵ dataďase
RaǀeŶheat CSI SǇsteŵ A
EffiĐieŶĐǇ = ϵϬ.ϭϬ% - SEDBUK ϮϬϬϵ
MiŶiŵuŵ = ϴϴ.ϬϬ%

SeĐoŶdaƌǇ heatiŶg sǇsteŵ: NoŶe

Authoƌised SAP Assessoƌ Passed

Does the iŶsulatioŶ of the hot
ǁateƌ ĐǇliŶdeƌ ŵeet the staŶdaƌds
set out iŶ the DoŵestiĐ HeatiŶg
CoŵpliaŶĐe Guide?

CǇliŶdeƌ ǀoluŵe = ϯϬϬ.ϬϬ litƌes
DeĐlaƌed ĐǇliŶdeƌ loss = Ϭ.ϭϳkWh/daǇ
Maǆiŵuŵ peƌŵitted ĐǇliŶdeƌ loss = ϯ.ϭϴkWh/daǇ
PƌiŵaƌǇ hot ǁateƌ pipes aƌe Ŷot iŶsulated

Authoƌised SAP Assessoƌ Passed

Do ĐoŶtƌols ŵeet the ŵiŶiŵuŵ
ĐoŶtƌols pƌoǀisioŶ set out iŶ the
DoŵestiĐ HeatiŶg CoŵpliaŶĐe
Guide?

SpaĐe heatiŶg ĐoŶtƌol:
Tiŵe aŶd teŵpeƌatuƌe zoŶe ĐoŶtƌol - pluŵďiŶg ĐiƌĐuit

Hot ǁateƌ ĐoŶtƌol:
Boileƌ iŶteƌloĐk ;ŵaiŶ sǇsteŵ ϭͿ
CǇliŶdeƌ theƌŵostat
Sepaƌate ǁateƌ ĐoŶtƌol

Authoƌised SAP Assessoƌ Passed
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CheĐk EǀideŶĐe ProduĐed ďǇ OK?

URN: ϰϭ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage Ϯ of Ϯ

Fiǆed iŶterŶal lightiŶg
Does fiǆed iŶteƌŶal lightiŶg ĐoŵplǇ
ǁith paƌagƌaphs ϰϮ to ϰϰ?

SĐhedule of iŶstalled fiǆed iŶteƌŶal lightiŶg
StaŶdaƌd lights = Ϭ
Loǁ eŶeƌgǇ lights = ϮϬ

PeƌĐeŶtage of loǁ eŶeƌgǇ lights = ϭϬϬ%
MiŶiŵuŵ = ϳϱ %

Authoƌised SAP Assessoƌ Passed

CƌiteƌioŶ ϯ: the dǁelliŶg has appƌopƌiate passiǀe ĐoŶtƌol ŵeasuƌes to liŵit solaƌ gaiŶs

Does the dǁelliŶg haǀe a
stƌoŶg teŶdeŶĐǇ to high
suŵŵeƌtiŵe teŵpeƌatuƌes?

OǀeƌheatiŶg ƌisk ;JuŶeͿ = Not sigŶifiĐaŶt ;ϭϵ.Ϯϱ°Ϳ
OǀeƌheatiŶg ƌisk ;JulǇͿ = Slight ;Ϯϭ°Ϳ
OǀeƌheatiŶg ƌisk ;AugustͿ = Slight ;ϮϬ.ϲϵ°Ϳ
RegioŶ = Thaŵes
Theƌŵal ŵass paƌaŵeteƌ = ϮϱϬ.ϬϬ
VeŶtilatioŶ ƌate iŶ hot ǁeatheƌ = Ϯ.ϱϬ aĐh
BliŶds/ĐuƌtaiŶs = NoŶe

Authoƌised SAP Assessoƌ Passed

CƌiteƌioŶ ϰ: the peƌfoƌŵaŶĐe of the dǁelliŶg, as desigŶed, is ĐoŶsisteŶt ǁith the DER

DesigŶ aiƌ peƌŵeaďilitǇ
;ŵϹ/;h.ŵϸͿ at ϱϬPaͿ

DesigŶ aiƌ peƌŵeaďilitǇ = ϰ.ϬϬ
Maǆ aiƌ peƌŵeaďilitǇ = ϭϬ.ϬϬ

Authoƌised SAP Assessoƌ Passed

MeĐhaŶiĐal ǀeŶtilatioŶ sǇsteŵ
SpeĐifiĐ faŶ poǁeƌ ;SFPͿ

MeĐhaŶiĐal eǆtƌaĐt ǀeŶtilatioŶ:
SFP = Ϭ.ϭϴ W/;litƌe/seĐͿ
Maǆ SFP = Ϭ.ϳ W/;litƌe/seĐͿ

Authoƌised SAP Assessoƌ Passed

Haǀe the keǇ featuƌes of the
desigŶ ďeeŶ iŶĐluded ;oƌ ďetteƌedͿ
iŶ pƌaĐtiĐe?

The folloǁiŶg flooƌs haǀe a U-ǀalue less thaŶ Ϭ.ϭϯW/ŵϸK:
• Flooƌ ϭ ;Ϭ.ϭϬͿ

The folloǁiŶg ƌoofs haǀe a U-ǀalue less thaŶ Ϭ.ϭϯW/ŵϸK:
• Roof ϭ ;Ϭ.ϭϭͿ
• Roof Ϯ ;Ϭ.ϭϭͿ
• Roof ϯ ;Ϭ.ϭϭͿ

Theƌŵal ďƌidgiŶg Ǉ ǀalue ;Ϭ.ϬϯϯͿ is less thaŶ Ϭ.Ϭϰ
SpaĐe ĐooliŶg is speĐified
Use of the folloǁiŶg loǁ ĐaƌďoŶ oƌ ƌeŶeǁaďle teĐhŶologies:

• PhotoǀoltaiĐ aƌƌaǇ

Authoƌised SAP Assessoƌ



Sap Worksheet

Design - Draft

URN: ϰϭ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage ϭ
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This desigŶ suďŵissioŶ has ďeeŶ Đaƌƌied out usiŶg Appƌoǀed SAP softǁaƌe. It has ďeeŶ pƌepaƌed fƌoŵ plaŶs aŶd speĐifiĐatioŶs aŶd ŵaǇ Ŷot ƌefleĐt the
pƌopeƌtǇ as ĐoŶstƌuĐted.

Assessoƌ Ŷaŵe Ms RaĐhell ǁootliff Assessoƌ Ŷuŵďeƌ ϴϴϰϳ

ClieŶt Last ŵodified Ϯϱ/ϬϮ/ϮϬϭϳ

Addƌess ϭ, LoŶdoŶ

ϭ. Oǀeƌall dǁelliŶg diŵeŶsioŶs

Aƌea ;ŵϸͿ Aǀeƌage stoƌeǇ
height ;ŵͿ

Voluŵe ;ŵϹͿ

Loǁest oĐĐupied ϭϮϬ.Ϯϭ ;ϭaͿ ǆ ϯ.ϬϬ ;ϮaͿ = ϯϲϬ.ϲϯ ;ϯaͿ

+ϭ ϵϰ.ϳϬ ;ϭďͿ ǆ ϯ.ϱϬ ;ϮďͿ = ϯϯϭ.ϰϱ ;ϯďͿ

+Ϯ ϳϵ.ϯϱ ;ϭĐͿ ǆ Ϯ.ϳϬ ;ϮĐͿ = Ϯϭϰ.Ϯϱ ;ϯĐͿ

Total flooƌ aƌea ;ϭaͿ + ;ϭďͿ + ;ϭĐͿ + ;ϭdͿ...;ϭŶͿ = Ϯϵϰ.Ϯϲ ;ϰͿ

DǁelliŶg ǀoluŵe ;ϯaͿ + ;ϯďͿ + ;ϯĐͿ + ;ϯdͿ...;ϯŶͿ = ϵϬϲ.ϯϯ ;ϱͿ

Ϯ. VeŶtilatioŶ ƌate

ŵϹ peƌ houƌ

Nuŵďeƌ of ĐhiŵŶeǇs ϭ ǆ ϰϬ = ϰϬ ;ϲaͿ

Nuŵďeƌ of opeŶ flues ϭ ǆ ϮϬ = ϮϬ ;ϲďͿ

Nuŵďeƌ of iŶteƌŵitteŶt faŶs Ϭ ǆ ϭϬ = Ϭ ;ϳaͿ

Nuŵďeƌ of passiǀe ǀeŶts Ϭ ǆ ϭϬ = Ϭ ;ϳďͿ

Nuŵďeƌ of flueless gas fiƌes ϭ ǆ ϰϬ = ϰϬ ;ϳĐͿ

Aiƌ ĐhaŶges peƌ
houƌ

IŶfiltƌatioŶ due to ĐhiŵŶeǇs, flues, faŶs, PSVs ;ϲaͿ + ;ϲďͿ + ;ϳaͿ + ;ϳďͿ + ;ϳĐͿ = ϭϬϬ ÷ ;ϱͿ = Ϭ.ϭϭ ;ϴͿ

If a pressurisat ion test has been carried out or is intended, proceed to (17), otherwise cont inue from (9) to (16)

Aiƌ peƌŵeaďilitǇ ǀalue, ƋϱϬ, eǆpƌessed iŶ ĐuďiĐ ŵetƌes peƌ houƌ peƌ sƋuaƌe ŵetƌe of eŶǀelope aƌea ϰ.ϬϬ ;ϭϳͿ

If ďased oŶ aiƌ peƌŵeaďilitǇ ǀalue, theŶ ;ϭϴͿ = [;ϭϳͿ ÷ ϮϬ] + ;ϴͿ, otheƌǁise ;ϭϴͿ = ;ϭϲͿ Ϭ.ϯϭ ;ϭϴͿ

Nuŵďeƌ of sides oŶ ǁhiĐh the dǁelliŶg is shelteƌed Ϯ ;ϭϵͿ

Shelteƌ faĐtoƌ ϭ - [Ϭ.Ϭϳϱ ǆ ;ϭϵͿ] = Ϭ.ϴϱ ;ϮϬͿ

IŶfiltƌatioŶ ƌate iŶĐoƌpoƌatiŶg shelteƌ faĐtoƌ ;ϭϴͿ ǆ ;ϮϬͿ = Ϭ.Ϯϲ ;ϮϭͿ

IŶfiltƌatioŶ ƌate ŵodified foƌ ŵoŶthlǇ ǁiŶd speed:

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MoŶthlǇ aǀeƌage ǁiŶd speed fƌoŵ Taďle UϮ

ϱ.ϭϬ ϱ.ϬϬ ϰ.ϵϬ ϰ.ϰϬ ϰ.ϯϬ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϳϬ ϰ.ϬϬ ϰ.ϯϬ ϰ.ϱϬ ϰ.ϳϬ ;ϮϮͿ

WiŶd faĐtoƌ ;ϮϮͿŵ ÷ ϰ

ϭ.Ϯϴ ϭ.Ϯϱ ϭ.Ϯϯ ϭ.ϭϬ ϭ.Ϭϴ Ϭ.ϵϱ Ϭ.ϵϱ Ϭ.ϵϯ ϭ.ϬϬ ϭ.Ϭϴ ϭ.ϭϯ ϭ.ϭϴ ;ϮϮaͿ

Adjusted iŶfiltƌatioŶ ƌate ;alloǁiŶg foƌ shelteƌ aŶd ǁiŶd faĐtoƌͿ ;ϮϭͿ ǆ ;ϮϮaͿŵ

Ϭ.ϯϰ Ϭ.ϯϯ Ϭ.ϯϮ Ϭ.Ϯϵ Ϭ.Ϯϴ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.Ϯϰ Ϭ.Ϯϲ Ϭ.Ϯϴ Ϭ.ϯϬ Ϭ.ϯϭ ;ϮϮďͿ

CalĐulate effeĐtiǀe aiƌ ĐhaŶge ƌate foƌ the appliĐaďle Đase:

If ŵeĐhaŶiĐal ǀeŶtilatioŶ: aiƌ ĐhaŶge ƌate thƌough sǇsteŵ Ϭ.ϱϬ ;ϮϯaͿ

If ďalaŶĐed ǁith heat ƌeĐoǀeƌǇ: effiĐieŶĐǇ iŶ % alloǁiŶg foƌ iŶ-use faĐtoƌ fƌoŵ Taďle ϰh N/A ;ϮϯĐͿ

ĐͿ ǁhole house eǆtƌaĐt ǀeŶtilatioŶ oƌ positiǀe iŶput ǀeŶtilatioŶ fƌoŵ outside

Ϭ.ϱϵ Ϭ.ϱϴ Ϭ.ϱϳ Ϭ.ϱϰ Ϭ.ϱϯ Ϭ.ϱϬ Ϭ.ϱϬ Ϭ.ϱϬ Ϭ.ϱϭ Ϭ.ϱϯ Ϭ.ϱϱ Ϭ.ϱϲ ;ϮϰĐͿ



URN: ϰϭ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage Ϯ
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EffeĐtiǀe aiƌ ĐhaŶge ƌate - eŶteƌ ;ϮϰaͿ oƌ ;ϮϰďͿ oƌ ;ϮϰĐͿ oƌ ;ϮϰdͿ iŶ ;ϮϱͿ

Ϭ.ϱϵ Ϭ.ϱϴ Ϭ.ϱϳ Ϭ.ϱϰ Ϭ.ϱϯ Ϭ.ϱϬ Ϭ.ϱϬ Ϭ.ϱϬ Ϭ.ϱϭ Ϭ.ϱϯ Ϭ.ϱϱ Ϭ.ϱϲ ;ϮϱͿ

ϯ. Heat losses aŶd heat loss paƌaŵeteƌ

EleŵeŶt Gƌoss
aƌea, ŵϸ

OpeŶiŶgs
ŵϸ

Net aƌea
A, ŵϸ

U-ǀalue
W/ŵϸK

A ǆ U W/K κ-ǀalue,
kJ/ŵϸ.K

A ǆ κ,
kJ/K

Dooƌ ϯ.ϲϬ ǆ ϭ.ϱϬ = ϱ.ϰϬ ;ϮϲͿ

WiŶdoǁ ϰϯ.ϯϲ ǆ ϭ.ϯϯ = ϱϳ.ϰϴ ;ϮϳͿ

BaseŵeŶt flooƌ ϭϮϬ.ϭϮ ǆ Ϭ.ϭϬ = ϭϮ.Ϭϭ ;ϮϴͿ

EǆteƌŶal ǁall ϰϴϮ.Ϯϵ ǆ Ϭ.ϭϱ = ϳϮ.ϯϰ ;ϮϵaͿ

Roof ϭϮϬ.Ϯϭ ǆ Ϭ.ϭϭ = ϭϯ.ϮϮ ;ϯϬͿ

Total aƌea of eǆteƌŶal eleŵeŶts ∑A, ŵ² ϳϲϵ.ϱϴ ;ϯϭͿ

FaďƌiĐ heat loss, W/K = ∑;A × UͿ ;ϮϲͿ...;ϯϬͿ + ;ϯϮͿ = ϭϲϬ.ϰϲ ;ϯϯͿ

Heat ĐapaĐitǇ Cŵ = ∑;A ǆ κͿ ;ϮϴͿ...;ϯϬͿ + ;ϯϮͿ + ;ϯϮaͿ...;ϯϮeͿ = N/A ;ϯϰͿ

Theƌŵal ŵass paƌaŵeteƌ ;TMPͿ iŶ kJ/ŵ²K ϮϱϬ.ϬϬ ;ϯϱͿ

Theƌŵal ďƌidges: ∑;L ǆ ΨͿ ĐalĐulated usiŶg AppeŶdiǆ K ϵ.ϮϮ ;ϯϲͿ

Total faďƌiĐ heat loss ;ϯϯͿ + ;ϯϲͿ = ϭϲϵ.ϲϴ ;ϯϳͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

VeŶtilatioŶ heat loss ĐalĐulated ŵoŶthlǇ Ϭ.ϯϯ ǆ ;ϮϱͿŵ ǆ ;ϱͿ

ϭϳϱ.ϯϲ ϭϳϯ.ϯϵ ϭϳϭ.ϰϮ ϭϲϭ.ϱϲ ϭϱϵ.ϱϴ ϭϰϵ.ϳϮ ϭϰϵ.ϳϮ ϭϰϵ.ϱϰ ϭϱϯ.ϲϳ ϭϱϵ.ϱϴ ϭϲϯ.ϱϯ ϭϲϳ.ϰϳ ;ϯϴͿ

Heat tƌaŶsfeƌ ĐoeffiĐieŶt, W/K ;ϯϳͿŵ + ;ϯϴͿŵ

ϯϰϱ.Ϭϰ ϯϰϯ.Ϭϳ ϯϰϭ.ϭϬ ϯϯϭ.Ϯϰ ϯϮϵ.Ϯϲ ϯϭϵ.ϰϬ ϯϭϵ.ϰϬ ϯϭϵ.ϮϮ ϯϮϯ.ϯϱ ϯϮϵ.Ϯϲ ϯϯϯ.Ϯϭ ϯϯϳ.ϭϱ

Aǀeƌage = ∑;ϯϵͿϭ...ϭϮ/ϭϮ = ϯϯϬ.ϴϵ ;ϯϵͿ

Heat loss paƌaŵeteƌ ;HLPͿ, W/ŵ²K ;ϯϵͿŵ ÷ ;ϰͿ

ϭ.ϭϳ ϭ.ϭϳ ϭ.ϭϲ ϭ.ϭϯ ϭ.ϭϮ ϭ.Ϭϵ ϭ.Ϭϵ ϭ.Ϭϴ ϭ.ϭϬ ϭ.ϭϮ ϭ.ϭϯ ϭ.ϭϱ

Aǀeƌage = ∑;ϰϬͿϭ...ϭϮ/ϭϮ = ϭ.ϭϮ ;ϰϬͿ

Nuŵďeƌ of daǇs iŶ ŵoŶth ;Taďle ϭaͿ

ϯϭ.ϬϬ Ϯϴ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ;ϰϬͿ

ϰ. Wateƌ heatiŶg eŶeƌgǇ ƌeƋuiƌeŵeŶt

Assuŵed oĐĐupaŶĐǇ, N ϯ.ϭϮ ;ϰϮͿ

AŶŶual aǀeƌage hot ǁateƌ usage iŶ litƌes peƌ daǇ Vd,aǀeƌage = ;Ϯϱ ǆ NͿ + ϯϲ ϭϬϴ.ϰϭ ;ϰϯͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Hot ǁateƌ usage iŶ litƌes peƌ daǇ foƌ eaĐh ŵoŶth Vd,ŵ = faĐtoƌ fƌoŵ Taďle ϭĐ ǆ ;ϰϯͿ

ϭϭϵ.Ϯϱ ϭϭϰ.ϵϭ ϭϭϬ.ϱϳ ϭϬϲ.Ϯϰ ϭϬϭ.ϵϬ ϵϳ.ϱϳ ϵϳ.ϱϳ ϭϬϭ.ϵϬ ϭϬϲ.Ϯϰ ϭϭϬ.ϱϳ ϭϭϰ.ϵϭ ϭϭϵ.Ϯϱ

∑;ϰϰͿϭ...ϭϮ = ϭϯϬϬ.ϴϳ ;ϰϰͿ

EŶeƌgǇ ĐoŶteŶt of hot ǁateƌ used = ϰ.ϭϴ ǆ Vd,ŵ ǆ Ŷŵ ǆ Tŵ/ϯϲϬϬ kWh/ŵoŶth ;see Taďles ϭď, ϭĐ ϭdͿ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϰϱͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϰϱͿ

DistƌiďutioŶ loss Ϭ.ϭϱ ǆ ;ϰϱͿŵ

Ϯϲ.ϱϯ Ϯϯ.ϮϬ Ϯϯ.ϵϰ ϮϬ.ϴϳ ϮϬ.Ϭϯ ϭϳ.Ϯϴ ϭϲ.Ϭϭ ϭϴ.ϯϴ ϭϴ.ϲϬ Ϯϭ.ϲϳ Ϯϯ.ϲϲ Ϯϱ.ϲϵ ;ϰϲͿ

Stoƌage ǀoluŵe ;litƌesͿ iŶĐludiŶg aŶǇ solaƌ oƌ WWHRS stoƌage ǁithiŶ saŵe ǀessel ϯϬϬ.ϬϬ ;ϰϳͿ

Wateƌ stoƌage loss:

aͿ If ŵaŶufaĐtuƌeƌ's deĐlaƌed loss faĐtoƌ is kŶoǁŶ ;kWh/daǇͿ Ϭ.ϭϳ ;ϰϴͿ

Teŵpeƌatuƌe faĐtoƌ fƌoŵ Taďle Ϯď Ϭ.ϳϮ ;ϰϵͿ

EŶeƌgǇ lost fƌoŵ ǁateƌ stoƌage ;kWh/daǇͿ  ;ϰϴͿ ǆ ;ϰϵͿ Ϭ.ϭϮ ;ϱϬͿ

EŶteƌ ;ϱϬͿ oƌ ;ϱϰͿ iŶ ;ϱϱͿ Ϭ.ϭϮ ;ϱϱͿ

Wateƌ stoƌage loss ĐalĐulated foƌ eaĐh ŵoŶth ;ϱϱͿ ǆ ;ϰϭͿŵ

ϯ.ϴϬ ϯ.ϰϯ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ;ϱϲͿ
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If the ǀessel ĐoŶtaiŶs dediĐated solaƌ stoƌage oƌ dediĐated WWHRS ;ϱϲͿŵ ǆ [;ϰϳͿ - Vs] ÷ ;ϰϳͿ, else ;ϱϲͿ

ϯ.ϴϬ ϯ.ϰϯ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ;ϱϳͿ

PƌiŵaƌǇ ĐiƌĐuit loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϱϵͿ

Coŵďi loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯa, ϯď oƌ ϯĐ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϭͿ

Total heat ƌeƋuiƌed foƌ ǁateƌ heatiŶg ĐalĐulated foƌ eaĐh ŵoŶth Ϭ.ϴϱ ǆ ;ϰϱͿŵ + ;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ + ;ϲϭͿŵ

ϭϴϬ.ϲϰ ϭϱϴ.ϭϬ ϭϲϯ.ϰϬ ϭϰϮ.ϴϮ ϭϯϳ.ϯϭ ϭϭϴ.ϴϵ ϭϭϬ.ϱϲ ϭϮϲ.ϯϭ ϭϮϳ.ϲϱ ϭϰϴ.Ϯϴ ϭϲϭ.ϯϴ ϭϳϱ.Ϭϲ ;ϲϮͿ

Solaƌ DHW iŶput ĐalĐulated usiŶg AppeŶdiǆ G oƌ AppeŶdiǆ H

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϯͿ

Output fƌoŵ ǁateƌ heateƌ foƌ eaĐh ŵoŶth ;kWh/ŵoŶthͿ ;ϲϮͿŵ + ;ϲϯͿŵ

ϭϴϬ.ϲϰ ϭϱϴ.ϭϬ ϭϲϯ.ϰϬ ϭϰϮ.ϴϮ ϭϯϳ.ϯϭ ϭϭϴ.ϴϵ ϭϭϬ.ϱϲ ϭϮϲ.ϯϭ ϭϮϳ.ϲϱ ϭϰϴ.Ϯϴ ϭϲϭ.ϯϴ ϭϳϱ.Ϭϲ

∑;ϲϰͿϭ...ϭϮ = ϭϳϱϬ.ϯϴ ;ϲϰͿ

Heat gaiŶs fƌoŵ ǁateƌ heatiŶg ;kWh/ŵoŶthͿ Ϭ.Ϯϱ × [Ϭ.ϴϱ × ;ϰϱͿŵ + ;ϲϭͿŵ] + Ϭ.ϴ × [;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ]

ϲϭ.ϴϰ ϱϰ.ϭϳ ϱϲ.ϭϭ ϰϵ.Ϯϭ ϰϳ.ϰϯ ϰϭ.Ϯϱ ϯϴ.ϱϰ ϰϯ.ϳϳ ϰϰ.ϭϲ ϱϭ.Ϭϴ ϱϱ.ϯϴ ϱϵ.ϵϴ ;ϲϱͿ

ϱ. IŶteƌŶal gaiŶs

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MetaďoliĐ gaiŶs ;Taďle ϱͿ

ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ϭϴϳ.ϰϳ ;ϲϲͿ

LightiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϵ oƌ LϵaͿ, also see Taďle ϱ

ϭϬϰ.ϰϱ ϵϮ.ϳϳ ϳϱ.ϰϰ ϱϳ.ϭϮ ϰϮ.ϳϬ ϯϲ.Ϭϱ ϯϴ.ϵϱ ϱϬ.ϲϯ ϲϳ.ϵϱ ϴϲ.Ϯϴ ϭϬϬ.ϳϬ ϭϬϳ.ϯϱ ;ϲϳͿ

AppliaŶĐe gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϯ oƌ LϭϯaͿ, also see Taďle ϱ

ϲϳϳ.Ϭϭ ϲϴϰ.Ϭϰ ϲϲϲ.ϯϰ ϲϮϴ.ϲϱ ϱϴϭ.Ϭϳ ϱϯϲ.ϯϲ ϱϬϲ.ϰϵ ϰϵϵ.ϰϲ ϱϭϳ.ϭϳ ϱϱϰ.ϴϱ ϲϬϮ.ϰϯ ϲϰϳ.ϭϰ ;ϲϴͿ

CookiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϱ oƌ LϭϱaͿ, also see Taďle ϱ

ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ϱϲ.ϴϳ ;ϲϵͿ

Puŵp aŶd faŶ gaiŶs ;Taďle ϱaͿ

ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ϯ.ϬϬ ;ϳϬͿ

Losses e.g. eǀapoƌatioŶ ;Taďle ϱͿ

-ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ ;ϳϭͿ

Wateƌ heatiŶg gaiŶs ;Taďle ϱͿ

ϴϯ.ϭϮ ϴϬ.ϲϭ ϳϱ.ϰϭ ϲϴ.ϯϰ ϲϯ.ϳϱ ϱϳ.Ϯϵ ϱϭ.ϴϬ ϱϴ.ϴϯ ϲϭ.ϯϰ ϲϴ.ϲϱ ϳϲ.ϵϮ ϴϬ.ϲϮ ;ϳϮͿ

Total iŶteƌŶal gaiŶs ;ϲϲͿŵ + ;ϲϳͿŵ + ;ϲϴͿŵ + ;ϲϵͿŵ + ;ϳϬͿŵ + ;ϳϭͿŵ + ;ϳϮͿŵ

ϵϴϲ.ϵϰ ϵϳϵ.ϳϴ ϵϯϵ.ϱϱ ϴϳϲ.ϰϳ ϴϬϵ.ϴϴ ϳϱϮ.Ϭϱ ϳϭϵ.ϱϵ ϳϯϭ.Ϯϴ ϳϲϴ.ϴϭ ϴϯϮ.ϭϱ ϵϬϮ.ϰϬ ϵϱϳ.ϰϴ ;ϳϯͿ

ϲ. Solaƌ gaiŶs

AĐĐess faĐtoƌ
Taďle ϲd

Aƌea
ŵϸ

Solaƌ fluǆ
W/ŵϸ

g
speĐifiĐ data
oƌ Taďle ϲď

FF
speĐifiĐ data
oƌ Taďle ϲĐ

GaiŶs
W

NoƌthEast Ϭ.ϳϳ ǆ ϱ.ϰϯ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϮϬ.ϯϴ ;ϳϱͿ

SouthEast Ϭ.ϳϳ ǆ ϳ.ϭϴ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϴϳ.ϴϴ ;ϳϳͿ

NoƌthWest Ϭ.ϳϳ ǆ Ϯ.ϰϬ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϵ.Ϭϭ ;ϴϭͿ

SouthWest Ϭ.ϳϳ ǆ ϭϱ.ϱϯ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϭϵϬ.Ϭϳ ;ϳϵͿ

West Ϭ.ϳϳ ǆ ϯ.ϲϬ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = Ϯϯ.ϱϮ ;ϴϬͿ

East Ϭ.ϳϳ ǆ ϱ.ϱϳ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϯϲ.ϯϵ ;ϳϲͿ

Noƌth Ϭ.ϳϳ ǆ ϯ.ϲϱ ǆ ϭϬ.ϲϯ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϭϮ.ϵϭ ;ϳϰͿ

Solaƌ gaiŶs iŶ ǁatts ∑;ϳϰͿŵ...;ϴϮͿŵ

ϯϴϬ.ϭϲ ϲϳϱ.ϭϰ ϵϵϬ.ϱϬ ϭϯϮϴ.ϰϳ ϭϱϳϮ.ϲϰ ϭϱϵϲ.ϰϯ ϭϱϮϰ.ϲϱ ϭϯϯϴ.ϰϴ ϭϭϬϳ.ϲϯ ϳϲϰ.ϴϬ ϰϲϬ.ϱϮ ϯϮϭ.ϵϬ ;ϴϯͿ

Total gaiŶs - iŶteƌŶal aŶd solaƌ ;ϳϯͿŵ + ;ϴϯͿŵ
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ϭϯϲϳ.ϭϬ ϭϲϱϰ.ϵϮ ϭϵϯϬ.Ϭϱ ϮϮϬϰ.ϵϰ ϮϯϴϮ.ϱϮ Ϯϯϰϴ.ϰϴ ϮϮϰϰ.Ϯϰ ϮϬϲϵ.ϳϲ ϭϴϳϲ.ϰϰ ϭϱϵϲ.ϵϰ ϭϯϲϮ.ϵϯ ϭϮϳϵ.ϯϳ ;ϴϰͿ

ϳ. MeaŶ iŶteƌŶal teŵpeƌatuƌe ;heatiŶg seasoŶͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the liǀiŶg aƌea fƌoŵ Taďle ϵ, Thϭ;˚CͿ Ϯϭ.ϬϬ ;ϴϱͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ liǀiŶg aƌea Ŷϭ,ŵ ;see Taďle ϵaͿ

ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϴ Ϭ.ϵϮ Ϭ.ϳϴ Ϭ.ϲϭ Ϭ.ϲϳ Ϭ.ϵϬ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϴϲͿ

MeaŶ iŶteƌŶal teŵp of liǀiŶg aƌea Tϭ ;steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϵ.ϵϬ ϮϬ.ϬϮ ϮϬ.ϮϮ ϮϬ.ϱϬ ϮϬ.ϳϰ ϮϬ.ϵϬ ϮϬ.ϵϰ ϮϬ.ϵϯ ϮϬ.ϴϮ ϮϬ.ϱϬ ϮϬ.ϭϲ ϭϵ.ϵϬ ;ϴϳͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the ƌest of dǁelliŶg fƌoŵ Taďle ϵ, ThϮ;˚CͿ

ϭϵ.ϵϰ ϭϵ.ϵϱ ϭϵ.ϵϱ ϭϵ.ϵϴ ϭϵ.ϵϵ ϮϬ.Ϭϭ ϮϬ.Ϭϭ ϮϬ.Ϭϭ ϮϬ.ϬϬ ϭϵ.ϵϵ ϭϵ.ϵϳ ϭϵ.ϵϲ ;ϴϴͿ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ ƌest of dǁelliŶg ŶϮ,ŵ

ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϳ Ϭ.ϴϵ Ϭ.ϲϵ Ϭ.ϰϴ Ϭ.ϱϱ Ϭ.ϴϱ Ϭ.ϵϴ ϭ.ϬϬ ϭ.ϬϬ ;ϴϵͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe iŶ the ƌest of dǁelliŶg TϮ ;folloǁ steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϴ.ϰϱ ϭϴ.ϲϰ ϭϴ.ϵϰ ϭϵ.ϯϲ ϭϵ.ϲϵ ϭϵ.ϵϬ ϭϵ.ϵϯ ϭϵ.ϵϯ ϭϵ.ϴϭ ϭϵ.ϯϳ ϭϴ.ϴϳ ϭϴ.ϰϳ ;ϵϬͿ

LiǀiŶg aƌea fƌaĐtioŶ LiǀiŶg aƌea ÷ ;ϰͿ = Ϭ.ϭϲ ;ϵϭͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe foƌ the ǁhole dǁelliŶg fLA ǆ Tϭ +;ϭ - fLAͿ ǆ TϮ

ϭϴ.ϲϵ ϭϴ.ϴϳ ϭϵ.ϭϱ ϭϵ.ϱϱ ϭϵ.ϴϲ ϮϬ.Ϭϲ ϮϬ.ϭϬ ϮϬ.Ϭϵ ϭϵ.ϵϴ ϭϵ.ϱϲ ϭϵ.Ϭϴ ϭϴ.ϳϬ ;ϵϮͿ

ApplǇ adjustŵeŶt to the ŵeaŶ iŶteƌŶal teŵpeƌatuƌe fƌoŵ Taďle ϰe ǁheƌe appƌopƌiate

ϭϴ.ϱϰ ϭϴ.ϳϮ ϭϵ.ϬϬ ϭϵ.ϰϬ ϭϵ.ϳϭ ϭϵ.ϵϭ ϭϵ.ϵϱ ϭϵ.ϵϰ ϭϵ.ϴϯ ϭϵ.ϰϭ ϭϴ.ϵϯ ϭϴ.ϱϱ ;ϵϯͿ

ϴ. SpaĐe heatiŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs, ƞŵ

ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϲ Ϭ.ϴϴ Ϭ.ϲϴ Ϭ.ϰϳ Ϭ.ϱϰ Ϭ.ϴϯ Ϭ.ϵϴ ϭ.ϬϬ ϭ.ϬϬ ;ϵϰͿ

Useful gaiŶs, ƞŵGŵ, W ;ϵϰͿŵ ǆ ;ϴϰͿŵ

ϭϯϲϱ.ϯϰ ϭϲϰϵ.ϭϱ ϭϵϬϵ.ϲϵ ϮϭϮϭ.Ϯϲ ϮϬϴϴ.ϲϰ ϭϱϵϵ.ϭϰ ϭϬϱϳ.ϴϵ ϭϭϬϵ.ϰϮ ϭϱϲϯ.ϵϴ ϭϱϲϮ.ϲϬ ϭϯϱϴ.ϵϭ ϭϮϳϴ.ϮϮ ;ϵϱͿ

MoŶthlǇ aǀeƌage eǆteƌŶal teŵpeƌatuƌe fƌoŵ Taďle Uϭ

ϰ.ϯϬ ϰ.ϵϬ ϲ.ϱϬ ϴ.ϵϬ ϭϭ.ϳϬ ϭϰ.ϲϬ ϭϲ.ϲϬ ϭϲ.ϰϬ ϭϰ.ϭϬ ϭϬ.ϲϬ ϳ.ϭϬ ϰ.ϮϬ ;ϵϲͿ

Heat loss ƌate foƌ ŵeaŶ iŶteƌŶal teŵpeƌatuƌe, Lŵ, W [;ϯϵͿŵ ǆ [;ϵϯͿŵ - ;ϵϲͿŵ]

ϰϵϭϯ.ϴϵ ϰϳϰϬ.ϮϮ ϰϮϲϯ.Ϯϳ ϯϰϳϳ.ϴϰ Ϯϲϯϴ.ϳϵ ϭϲϵϳ.Ϭϭ ϭϬϲϵ.Ϯϵ ϭϭϯϭ.ϭϵ ϭϴϱϭ.ϵϭ ϮϵϬϬ.ϭϴ ϯϵϰϭ.ϰϴ ϰϴϯϵ.Ϯϰ ;ϵϳͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt, kWh/ŵoŶth Ϭ.ϬϮϰ ǆ [;ϵϳͿŵ - ;ϵϱͿŵ] ǆ ;ϰϭͿŵ

ϮϲϰϬ.ϭϮ ϮϬϳϳ.ϮϬ ϭϳϱϭ.Ϭϳ ϵϳϲ.ϳϰ ϰϬϵ.ϯϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϵϵϱ.ϭϲ ϭϴϱϵ.ϰϱ Ϯϲϰϵ.ϰϬ

∑;ϵϴͿϭ...ϱ, ϭϬ...ϭϮ = ϭϯϯϱϴ.ϰϱ ;ϵϴͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϵϴͿ ÷ ;ϰͿ ϰϱ.ϰϬ ;ϵϵͿ

ϴĐ. SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Heat loss ƌate Lŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϯϬϬϮ.ϯϴ Ϯϯϲϯ.ϱϴ ϮϰϮϲ.ϭϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϬͿ

UtilisatioŶ faĐtoƌ foƌ loss ƞŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϳϴ Ϭ.ϴϲ Ϭ.ϴϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϭͿ

Useful loss ƞŵLŵ ;ǁattsͿ ;ϭϬϬͿŵ ǆ ;ϭϬϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϯϯϯ.ϱϭ ϮϬϯϵ.Ϯϳ ϭϵϳϵ.ϭϰ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϮͿ

GaiŶs

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϲϭϱ.Ϭϭ Ϯϰϵϴ.ϲϱ ϮϮϵϮ.ϳϰ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϯͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt, ǁhole dǁelliŶg, ĐoŶtiŶuous ;kWhͿ Ϭ.ϬϮϰ ǆ [;ϭϬϯͿŵ - ;ϭϬϮͿŵ] ǆ ;ϰϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϮϬϮ.ϲϴ ϯϰϭ.ϳϴ Ϯϯϯ.ϯϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϰͿϲ...ϴ = ϳϳϳ.ϳϳ ;ϭϬϰͿ
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Cooled fƌaĐtioŶ Đooled aƌea ÷ ;ϰͿ = Ϭ.ϴϱ ;ϭϬϱͿ

IŶteƌŵitteŶĐǇ faĐtoƌ ;Taďle ϭϬͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϲͿϲ...ϴ = Ϭ.ϳϱ ;ϭϬϲͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt ;ϭϬϰͿŵ ǆ ;ϭϬϱͿ ǆ ;ϭϬϲͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϰϯ.Ϭϱ ϳϮ.ϱϵ ϰϵ.ϱϲ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϳͿϲ...ϴ = ϭϲϱ.ϮϬ ;ϭϬϳͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϭϬϳͿ ÷ ;ϰͿ = Ϭ.ϱϲ ;ϭϬϴͿ

ϵa. EŶeƌgǇ ƌeƋuiƌeŵeŶts - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

SpaĐe heatiŶg

FƌaĐtioŶ of spaĐe heat fƌoŵ seĐoŶdaƌǇ/suppleŵeŶtaƌǇ sǇsteŵ ;taďle ϭϭͿ Ϭ.ϬϬ ;ϮϬϭͿ

FƌaĐtioŶ of spaĐe heat fƌoŵ ŵaiŶ sǇsteŵ;sͿ ϭ - ;ϮϬϭͿ = ϭ.ϬϬ ;ϮϬϮͿ

FƌaĐtioŶ of spaĐe heat fƌoŵ ŵaiŶ sǇsteŵ Ϯ Ϭ.ϬϬ ;ϮϬϮͿ

FƌaĐtioŶ of total spaĐe heat fƌoŵ ŵaiŶ sǇsteŵ ϭ ;ϮϬϮͿ ǆ [ϭ- ;ϮϬϯͿ] = ϭ.ϬϬ ;ϮϬϰͿ

FƌaĐtioŶ of total spaĐe heat fƌoŵ ŵaiŶ sǇsteŵ Ϯ ;ϮϬϮͿ ǆ ;ϮϬϯͿ = Ϭ.ϬϬ ;ϮϬϱͿ

EffiĐieŶĐǇ of ŵaiŶ sǇsteŵ ϭ ;%Ϳ ϵϭ.ϭϬ ;ϮϬϲͿ

CooliŶg sǇsteŵ eŶeƌgǇ effiĐieŶĐǇ ƌatio ;Taďle ϭϬĐͿ ϯ.ϯϴ ;ϮϬϵͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

SpaĐe heatiŶg fuel ;ŵaiŶ sǇsteŵ ϭͿ, kWh/ŵoŶth

Ϯϴϵϴ.Ϭϱ ϮϮϴϬ.ϭϯ ϭϵϮϮ.ϭϰ ϭϬϳϮ.ϭϳ ϰϰϵ.ϯϭ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϬϵϮ.ϯϴ ϮϬϰϭ.ϭϭ ϮϵϬϴ.Ϯϯ

∑;ϮϭϭͿϭ...ϱ, ϭϬ...ϭϮ = ϭϰϲϲϯ.ϱϬ ;ϮϭϭͿ

Wateƌ heatiŶg
EffiĐieŶĐǇ of ǁateƌ heateƌ

ϵϬ.ϯϯ ϵϬ.Ϯϱ ϵϬ.Ϭϴ ϴϵ.ϱϴ ϴϴ.ϭϱ ϴϬ.ϰϬ ϴϬ.ϰϬ ϴϬ.ϰϬ ϴϬ.ϰϬ ϴϵ.ϱϱ ϵϬ.ϭϰ ϵϬ.ϯϱ ;ϮϭϳͿ

Wateƌ heatiŶg fuel, kWh/ŵoŶth

ϭϵϵ.ϵϴ ϭϳϱ.ϭϴ ϭϴϭ.ϰϬ ϭϱϵ.ϰϯ ϭϱϱ.ϳϲ ϭϰϳ.ϴϳ ϭϯϳ.ϱϭ ϭϱϳ.ϭϬ ϭϱϴ.ϳϳ ϭϲϱ.ϱϳ ϭϳϵ.Ϭϯ ϭϵϯ.ϳϱ

∑;ϮϭϵaͿϭ...ϭϮ = ϮϬϭϭ.ϯϰ ;ϮϭϵͿ

SpaĐe ĐooliŶg fuel, kWh/ŵoŶth

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϮ.ϳϲ Ϯϭ.ϱϭ ϭϰ.ϲϴ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϮϮϭͿϲ...ϴ = ϰϴ.ϵϱ ;ϮϮϭͿ

AŶŶual totals

SpaĐe heatiŶg fuel - ŵaiŶ sǇsteŵ ϭ ϭϰϲϲϯ.ϱϬ

Wateƌ heatiŶg fuel ϮϬϭϭ.ϯϰ

SpaĐe ĐooliŶg fuel ϰϴ.ϵϱ

EleĐtƌiĐitǇ foƌ puŵps, faŶs aŶd eleĐtƌiĐ keep-hot ;Taďle ϰfͿ

ŵeĐhaŶiĐal ǀeŶtilatioŶ faŶs - ďalaŶĐed, eǆtƌaĐt oƌ positiǀe iŶput fƌoŵ outside Ϯϱϴ.ϳϰ ;ϮϯϬaͿ

ĐeŶtƌal heatiŶg puŵp oƌ ǁateƌ puŵp ǁithiŶ ǁaƌŵ aiƌ heatiŶg uŶit ϯϬ.ϬϬ ;ϮϯϬĐͿ

ďoileƌ flue faŶ ϰϱ.ϬϬ ;ϮϯϬeͿ

Total eleĐtƌiĐitǇ foƌ the aďoǀe, kWh/Ǉeaƌ ϯϯϯ.ϳϰ ;ϮϯϭͿ

EleĐtƌiĐitǇ foƌ lightiŶg ;AppeŶdiǆ LͿ ϳϯϳ.ϴϯ ;ϮϯϮͿ

EŶeƌgǇ saǀiŶg/geŶeƌatioŶ teĐhŶologies

eleĐtƌiĐitǇ geŶeƌated ďǇ PV ;AppeŶdiǆ MͿ -ϭϲϰϲ.ϳϬ ;ϮϯϯͿ

Total deliǀeƌed eŶeƌgǇ foƌ all uses ;ϮϭϭͿ...;ϮϮϭͿ + ;ϮϯϭͿ + ;ϮϯϮͿ...;ϮϯϳďͿ = ϭϲϭϰϴ.ϲϲ ;ϮϯϴͿ

ϭϬa. Fuel Đosts - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

Fuel
kWh/Ǉeaƌ

Fuel pƌiĐe Fuel
Đost £/Ǉeaƌ

SpaĐe heatiŶg - ŵaiŶ sǇsteŵ ϭ ϭϰϲϲϯ.ϱϬ ϯ.ϰϴ ϱϭϬ.Ϯϵ ;ϮϰϬͿǆ ǆ Ϭ.Ϭϭ =
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Wateƌ heatiŶg ϮϬϭϭ.ϯϰ ϯ.ϰϴ ϲϵ.ϵϵ ;ϮϰϳͿǆ ǆ Ϭ.Ϭϭ =

SpaĐe ĐooliŶg ϰϴ.ϵϱ ϭϯ.ϭϵ ϲ.ϰϲ ;ϮϰϴͿǆ ǆ Ϭ.Ϭϭ =

Puŵps aŶd faŶs ϯϯϯ.ϳϰ ϭϯ.ϭϵ ϰϰ.ϬϮ ;ϮϰϵͿǆ ǆ Ϭ.Ϭϭ =

EleĐtƌiĐitǇ foƌ lightiŶg ϳϯϳ.ϴϯ ϭϯ.ϭϵ ϵϳ.ϯϮ ;ϮϱϬͿǆ ǆ Ϭ.Ϭϭ =

AdditioŶal staŶdiŶg Đhaƌges ϭϮϬ.ϬϬ ;ϮϱϭͿ

EŶeƌgǇ saǀiŶg/geŶeƌatioŶ teĐhŶologies

pǀ saǀiŶgs -ϭϲϰϲ.ϳϬ ϭϯ.ϭϵ -Ϯϭϳ.ϮϬ ;ϮϱϮͿǆ ǆ Ϭ.Ϭϭ =

Total eŶeƌgǇ Đost ;ϮϰϬͿ...;ϮϰϮͿ + ;ϮϰϱͿ...;ϮϱϰͿ = ϲϯϬ.ϴϴ ;ϮϱϱͿ

ϭϭa. SAP ƌatiŶg - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

EŶeƌgǇ Đost deflatoƌ ;Taďle ϭϮͿ Ϭ.ϰϮ ;ϮϱϲͿ

EŶeƌgǇ Đost faĐtoƌ ;ECFͿ Ϭ.ϳϴ ;ϮϱϳͿ

SAP ǀalue ϴϵ.ϭϬ

SAP ƌatiŶg ;seĐtioŶ ϭϯͿ ϴϵ ;ϮϱϴͿ

SAP ďaŶd B

ϭϮa. CO₂ eŵissioŶs - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

EŶeƌgǇ
kWh/Ǉeaƌ

EŵissioŶ faĐtoƌ
kg CO₂/kWh

EŵissioŶs
kg CO₂/Ǉeaƌ

SpaĐe heatiŶg - ŵaiŶ sǇsteŵ ϭ ϭϰϲϲϯ.ϱϬ Ϭ.ϮϮ ϯϭϲϳ.ϯϮ ;ϮϲϭͿǆ =

Wateƌ heatiŶg ϮϬϭϭ.ϯϰ Ϭ.ϮϮ ϰϯϰ.ϰϱ ;ϮϲϰͿǆ =

SpaĐe aŶd ǁateƌ heatiŶg ;ϮϲϭͿ + ;ϮϲϮͿ + ;ϮϲϯͿ + ;ϮϲϰͿ = ϯϲϬϭ.ϳϳ ;ϮϲϱͿ

SpaĐe ĐooliŶg ϰϴ.ϵϱ Ϭ.ϱϮ Ϯϱ.ϰϬ ;ϮϲϲͿǆ =

Puŵps aŶd faŶs ϯϯϯ.ϳϰ Ϭ.ϱϮ ϭϳϯ.Ϯϭ ;ϮϲϳͿǆ =

EleĐtƌiĐitǇ foƌ lightiŶg ϳϯϳ.ϴϯ Ϭ.ϱϮ ϯϴϮ.ϵϯ ;ϮϲϴͿǆ =

EŶeƌgǇ saǀiŶg/geŶeƌatioŶ teĐhŶologies

pǀ saǀiŶgs -ϭϲϰϲ.ϳϬ Ϭ.ϱϮ -ϴϱϰ.ϲϰ ;ϮϲϵͿǆ =

Total CO₂, kg/Ǉeaƌ ;ϮϲϱͿ...;ϮϳϭͿ = ϯϯϮϴ.ϲϴ ;ϮϳϮͿ

DǁelliŶg CO₂ eŵissioŶ ƌate ;ϮϳϮͿ ÷ ;ϰͿ = ϭϭ.ϯϭ ;ϮϳϯͿ

EI ǀalue ϴϲ.ϴϱ

EI ƌatiŶg ;seĐtioŶ ϭϰͿ ϴϳ ;ϮϳϰͿ

EI ďaŶd B

ϭϯa. PƌiŵaƌǇ eŶeƌgǇ - iŶdiǀidual heatiŶg sǇsteŵs iŶĐludiŶg ŵiĐƌo-CHP

EŶeƌgǇ
kWh/Ǉeaƌ

PƌiŵaƌǇ faĐtoƌ PƌiŵaƌǇ EŶeƌgǇ
kWh/Ǉeaƌ

SpaĐe heatiŶg - ŵaiŶ sǇsteŵ ϭ ϭϰϲϲϯ.ϱϬ ϭ.ϮϮ ϭϳϴϴϵ.ϰϴ ;ϮϲϭͿǆ =

Wateƌ heatiŶg ϮϬϭϭ.ϯϰ ϭ.ϮϮ Ϯϰϱϯ.ϴϰ ;ϮϲϰͿǆ =

SpaĐe aŶd ǁateƌ heatiŶg ;ϮϲϭͿ + ;ϮϲϮͿ + ;ϮϲϯͿ + ;ϮϲϰͿ = ϮϬϯϰϯ.ϯϭ ;ϮϲϱͿ

SpaĐe ĐooliŶg ϰϴ.ϵϱ ϯ.Ϭϳ ϭϱϬ.Ϯϳ ;ϮϲϲͿǆ =

Puŵps aŶd faŶs ϯϯϯ.ϳϰ ϯ.Ϭϳ ϭϬϮϰ.ϱϳ ;ϮϲϳͿǆ =

EleĐtƌiĐitǇ foƌ lightiŶg ϳϯϳ.ϴϯ ϯ.Ϭϳ ϮϮϲϱ.ϭϰ ;ϮϲϴͿǆ =

EŶeƌgǇ saǀiŶg/geŶeƌatioŶ teĐhŶologies

EleĐtƌiĐitǇ geŶeƌated - PVs -ϭϲϰϲ.ϳϬ ϯ.Ϭϳ -ϱϬϱϱ.ϯϳ ;ϮϲϵͿǆ =

PƌiŵaƌǇ eŶeƌgǇ kWh/Ǉeaƌ ϭϴϳϮϳ.ϵϮ ;ϮϳϮͿ

DǁelliŶg pƌiŵaƌǇ eŶeƌgǇ ƌate kWh/ŵϮ/Ǉeaƌ ϲϯ.ϲϰ ;ϮϳϯͿ



Dfee Worksheet

Design - Draft

URN: ϰϭ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage ϭ

D
R
A

F
T

This desigŶ suďŵissioŶ has ďeeŶ Đaƌƌied out usiŶg Appƌoǀed SAP softǁaƌe. It has ďeeŶ pƌepaƌed fƌoŵ plaŶs aŶd speĐifiĐatioŶs aŶd ŵaǇ Ŷot ƌefleĐt the
pƌopeƌtǇ as ĐoŶstƌuĐted.

Assessoƌ Ŷaŵe Ms RaĐhell ǁootliff Assessoƌ Ŷuŵďeƌ ϴϴϰϳ

ClieŶt Last ŵodified Ϯϱ/ϬϮ/ϮϬϭϳ

Addƌess ϭ, LoŶdoŶ

ϭ. Oǀeƌall dǁelliŶg diŵeŶsioŶs

Aƌea ;ŵϸͿ Aǀeƌage stoƌeǇ
height ;ŵͿ

Voluŵe ;ŵϹͿ

Loǁest oĐĐupied ϭϮϬ.Ϯϭ ;ϭaͿ ǆ ϯ.ϬϬ ;ϮaͿ = ϯϲϬ.ϲϯ ;ϯaͿ

+ϭ ϵϰ.ϳϬ ;ϭďͿ ǆ ϯ.ϱϬ ;ϮďͿ = ϯϯϭ.ϰϱ ;ϯďͿ

+Ϯ ϳϵ.ϯϱ ;ϭĐͿ ǆ Ϯ.ϳϬ ;ϮĐͿ = Ϯϭϰ.Ϯϱ ;ϯĐͿ

Total flooƌ aƌea ;ϭaͿ + ;ϭďͿ + ;ϭĐͿ + ;ϭdͿ...;ϭŶͿ = Ϯϵϰ.Ϯϲ ;ϰͿ

DǁelliŶg ǀoluŵe ;ϯaͿ + ;ϯďͿ + ;ϯĐͿ + ;ϯdͿ...;ϯŶͿ = ϵϬϲ.ϯϯ ;ϱͿ

Ϯ. VeŶtilatioŶ ƌate

ŵϹ peƌ houƌ

Nuŵďeƌ of ĐhiŵŶeǇs ϭ ǆ ϰϬ = ϰϬ ;ϲaͿ

Nuŵďeƌ of opeŶ flues ϭ ǆ ϮϬ = ϮϬ ;ϲďͿ

Nuŵďeƌ of iŶteƌŵitteŶt faŶs ϰ ǆ ϭϬ = ϰϬ ;ϳaͿ

Nuŵďeƌ of passiǀe ǀeŶts Ϭ ǆ ϭϬ = Ϭ ;ϳďͿ

Nuŵďeƌ of flueless gas fiƌes ϭ ǆ ϰϬ = ϰϬ ;ϳĐͿ

Aiƌ ĐhaŶges peƌ
houƌ

IŶfiltƌatioŶ due to ĐhiŵŶeǇs, flues, faŶs, PSVs ;ϲaͿ + ;ϲďͿ + ;ϳaͿ + ;ϳďͿ + ;ϳĐͿ = ϭϰϬ ÷ ;ϱͿ = Ϭ.ϭϱ ;ϴͿ

If a pressurisat ion test has been carried out or is intended, proceed to (17), otherwise cont inue from (9) to (16)

Aiƌ peƌŵeaďilitǇ ǀalue, ƋϱϬ, eǆpƌessed iŶ ĐuďiĐ ŵetƌes peƌ houƌ peƌ sƋuaƌe ŵetƌe of eŶǀelope aƌea ϰ.ϬϬ ;ϭϳͿ

If ďased oŶ aiƌ peƌŵeaďilitǇ ǀalue, theŶ ;ϭϴͿ = [;ϭϳͿ ÷ ϮϬ] + ;ϴͿ, otheƌǁise ;ϭϴͿ = ;ϭϲͿ Ϭ.ϯϱ ;ϭϴͿ

Nuŵďeƌ of sides oŶ ǁhiĐh the dǁelliŶg is shelteƌed Ϯ ;ϭϵͿ

Shelteƌ faĐtoƌ ϭ - [Ϭ.Ϭϳϱ ǆ ;ϭϵͿ] = Ϭ.ϴϱ ;ϮϬͿ

IŶfiltƌatioŶ ƌate iŶĐoƌpoƌatiŶg shelteƌ faĐtoƌ ;ϭϴͿ ǆ ;ϮϬͿ = Ϭ.ϯϬ ;ϮϭͿ

IŶfiltƌatioŶ ƌate ŵodified foƌ ŵoŶthlǇ ǁiŶd speed:

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MoŶthlǇ aǀeƌage ǁiŶd speed fƌoŵ Taďle UϮ

ϱ.ϭϬ ϱ.ϬϬ ϰ.ϵϬ ϰ.ϰϬ ϰ.ϯϬ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϳϬ ϰ.ϬϬ ϰ.ϯϬ ϰ.ϱϬ ϰ.ϳϬ ;ϮϮͿ

WiŶd faĐtoƌ ;ϮϮͿŵ ÷ ϰ

ϭ.Ϯϴ ϭ.Ϯϱ ϭ.Ϯϯ ϭ.ϭϬ ϭ.Ϭϴ Ϭ.ϵϱ Ϭ.ϵϱ Ϭ.ϵϯ ϭ.ϬϬ ϭ.Ϭϴ ϭ.ϭϯ ϭ.ϭϴ ;ϮϮaͿ

Adjusted iŶfiltƌatioŶ ƌate ;alloǁiŶg foƌ shelteƌ aŶd ǁiŶd faĐtoƌͿ ;ϮϭͿ ǆ ;ϮϮaͿŵ

Ϭ.ϯϴ Ϭ.ϯϴ Ϭ.ϯϳ Ϭ.ϯϯ Ϭ.ϯϮ Ϭ.Ϯϵ Ϭ.Ϯϵ Ϭ.Ϯϴ Ϭ.ϯϬ Ϭ.ϯϮ Ϭ.ϯϰ Ϭ.ϯϱ ;ϮϮďͿ

CalĐulate effeĐtiǀe aiƌ ĐhaŶge ƌate foƌ the appliĐaďle Đase:

If ŵeĐhaŶiĐal ǀeŶtilatioŶ: aiƌ ĐhaŶge ƌate thƌough sǇsteŵ N/A ;ϮϯaͿ

If ďalaŶĐed ǁith heat ƌeĐoǀeƌǇ: effiĐieŶĐǇ iŶ % alloǁiŶg foƌ iŶ-use faĐtoƌ fƌoŵ Taďle ϰh N/A ;ϮϯĐͿ

dͿ Ŷatuƌal ǀeŶtilatioŶ oƌ ǁhole house positiǀe iŶput ǀeŶtilatioŶ fƌoŵ loft

Ϭ.ϱϳ Ϭ.ϱϳ Ϭ.ϱϳ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϲ Ϭ.ϱϲ ;ϮϰdͿ
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EffeĐtiǀe aiƌ ĐhaŶge ƌate - eŶteƌ ;ϮϰaͿ oƌ ;ϮϰďͿ oƌ ;ϮϰĐͿ oƌ ;ϮϰdͿ iŶ ;ϮϱͿ

Ϭ.ϱϳ Ϭ.ϱϳ Ϭ.ϱϳ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϲ Ϭ.ϱϲ ;ϮϱͿ

ϯ. Heat losses aŶd heat loss paƌaŵeteƌ

EleŵeŶt Gƌoss
aƌea, ŵϸ

OpeŶiŶgs
ŵϸ

Net aƌea
A, ŵϸ

U-ǀalue
W/ŵϸK

A ǆ U W/K κ-ǀalue,
kJ/ŵϸ.K

A ǆ κ,
kJ/K

Dooƌ ϯ.ϲϬ ǆ ϭ.ϱϬ = ϱ.ϰϬ ;ϮϲͿ

WiŶdoǁ ϰϯ.ϯϲ ǆ ϭ.ϯϯ = ϱϳ.ϰϴ ;ϮϳͿ

BaseŵeŶt flooƌ ϭϮϬ.ϭϮ ǆ Ϭ.ϭϬ = ϭϮ.Ϭϭ ;ϮϴͿ

EǆteƌŶal ǁall ϰϴϮ.Ϯϵ ǆ Ϭ.ϭϱ = ϳϮ.ϯϰ ;ϮϵaͿ

Roof ϭϮϬ.Ϯϭ ǆ Ϭ.ϭϭ = ϭϯ.ϮϮ ;ϯϬͿ

Total aƌea of eǆteƌŶal eleŵeŶts ∑A, ŵ² ϳϲϵ.ϱϴ ;ϯϭͿ

FaďƌiĐ heat loss, W/K = ∑;A × UͿ ;ϮϲͿ...;ϯϬͿ + ;ϯϮͿ = ϭϲϬ.ϰϲ ;ϯϯͿ

Heat ĐapaĐitǇ Cŵ = ∑;A ǆ κͿ ;ϮϴͿ...;ϯϬͿ + ;ϯϮͿ + ;ϯϮaͿ...;ϯϮeͿ = N/A ;ϯϰͿ

Theƌŵal ŵass paƌaŵeteƌ ;TMPͿ iŶ kJ/ŵ²K ϮϱϬ.ϬϬ ;ϯϱͿ

Theƌŵal ďƌidges: ∑;L ǆ ΨͿ ĐalĐulated usiŶg AppeŶdiǆ K ϵ.ϮϮ ;ϯϲͿ

Total faďƌiĐ heat loss ;ϯϯͿ + ;ϯϲͿ = ϭϲϵ.ϲϴ ;ϯϳͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

VeŶtilatioŶ heat loss ĐalĐulated ŵoŶthlǇ Ϭ.ϯϯ ǆ ;ϮϱͿŵ ǆ ;ϱͿ

ϭϳϭ.ϲϭ ϭϳϬ.ϳϲ ϭϲϵ.ϵϮ ϭϲϱ.ϵϳ ϭϲϱ.Ϯϯ ϭϲϭ.ϴϬ ϭϲϭ.ϴϬ ϭϲϭ.ϭϲ ϭϲϯ.ϭϮ ϭϲϱ.Ϯϯ ϭϲϲ.ϳϯ ϭϲϴ.Ϯϵ ;ϯϴͿ

Heat tƌaŶsfeƌ ĐoeffiĐieŶt, W/K ;ϯϳͿŵ + ;ϯϴͿŵ

ϯϰϭ.Ϯϵ ϯϰϬ.ϰϰ ϯϯϵ.ϲϬ ϯϯϱ.ϲϱ ϯϯϰ.ϵϭ ϯϯϭ.ϰϴ ϯϯϭ.ϰϴ ϯϯϬ.ϴϰ ϯϯϮ.ϴϬ ϯϯϰ.ϵϭ ϯϯϲ.ϰϭ ϯϯϳ.ϵϳ

Aǀeƌage = ∑;ϯϵͿϭ...ϭϮ/ϭϮ = ϯϯϱ.ϲϱ ;ϯϵͿ

Heat loss paƌaŵeteƌ ;HLPͿ, W/ŵ²K ;ϯϵͿŵ ÷ ;ϰͿ

ϭ.ϭϲ ϭ.ϭϲ ϭ.ϭϱ ϭ.ϭϰ ϭ.ϭϰ ϭ.ϭϯ ϭ.ϭϯ ϭ.ϭϮ ϭ.ϭϯ ϭ.ϭϰ ϭ.ϭϰ ϭ.ϭϱ

Aǀeƌage = ∑;ϰϬͿϭ...ϭϮ/ϭϮ = ϭ.ϭϰ ;ϰϬͿ

Nuŵďeƌ of daǇs iŶ ŵoŶth ;Taďle ϭaͿ

ϯϭ.ϬϬ Ϯϴ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ;ϰϬͿ

ϰ. Wateƌ heatiŶg eŶeƌgǇ ƌeƋuiƌeŵeŶt

Assuŵed oĐĐupaŶĐǇ, N ϯ.ϭϮ ;ϰϮͿ

AŶŶual aǀeƌage hot ǁateƌ usage iŶ litƌes peƌ daǇ Vd,aǀeƌage = ;Ϯϱ ǆ NͿ + ϯϲ ϭϬϴ.ϰϭ ;ϰϯͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Hot ǁateƌ usage iŶ litƌes peƌ daǇ foƌ eaĐh ŵoŶth Vd,ŵ = faĐtoƌ fƌoŵ Taďle ϭĐ ǆ ;ϰϯͿ

ϭϭϵ.Ϯϱ ϭϭϰ.ϵϭ ϭϭϬ.ϱϳ ϭϬϲ.Ϯϰ ϭϬϭ.ϵϬ ϵϳ.ϱϳ ϵϳ.ϱϳ ϭϬϭ.ϵϬ ϭϬϲ.Ϯϰ ϭϭϬ.ϱϳ ϭϭϰ.ϵϭ ϭϭϵ.Ϯϱ

∑;ϰϰͿϭ...ϭϮ = ϭϯϬϬ.ϴϳ ;ϰϰͿ

EŶeƌgǇ ĐoŶteŶt of hot ǁateƌ used = ϰ.ϭϴ ǆ Vd,ŵ ǆ Ŷŵ ǆ Tŵ/ϯϲϬϬ kWh/ŵoŶth ;see Taďles ϭď, ϭĐ ϭdͿ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϰϱͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϰϱͿ

DistƌiďutioŶ loss Ϭ.ϭϱ ǆ ;ϰϱͿŵ

Ϯϲ.ϱϯ Ϯϯ.ϮϬ Ϯϯ.ϵϰ ϮϬ.ϴϳ ϮϬ.Ϭϯ ϭϳ.Ϯϴ ϭϲ.Ϭϭ ϭϴ.ϯϴ ϭϴ.ϲϬ Ϯϭ.ϲϳ Ϯϯ.ϲϲ Ϯϱ.ϲϵ ;ϰϲͿ

Stoƌage ǀoluŵe ;litƌesͿ iŶĐludiŶg aŶǇ solaƌ oƌ WWHRS stoƌage ǁithiŶ saŵe ǀessel ϯϬϬ.ϬϬ ;ϰϳͿ

Wateƌ stoƌage loss:

aͿ If ŵaŶufaĐtuƌeƌ's deĐlaƌed loss faĐtoƌ is kŶoǁŶ ;kWh/daǇͿ Ϭ.ϭϳ ;ϰϴͿ

Teŵpeƌatuƌe faĐtoƌ fƌoŵ Taďle Ϯď Ϭ.ϳϮ ;ϰϵͿ

EŶeƌgǇ lost fƌoŵ ǁateƌ stoƌage ;kWh/daǇͿ  ;ϰϴͿ ǆ ;ϰϵͿ Ϭ.ϭϮ ;ϱϬͿ

EŶteƌ ;ϱϬͿ oƌ ;ϱϰͿ iŶ ;ϱϱͿ Ϭ.ϭϮ ;ϱϱͿ

Wateƌ stoƌage loss ĐalĐulated foƌ eaĐh ŵoŶth ;ϱϱͿ ǆ ;ϰϭͿŵ

ϯ.ϴϬ ϯ.ϰϯ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ;ϱϲͿ



URN: ϰϭ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage ϯ

D
R
A

F
T

If the ǀessel ĐoŶtaiŶs dediĐated solaƌ stoƌage oƌ dediĐated WWHRS ;ϱϲͿŵ ǆ [;ϰϳͿ - Vs] ÷ ;ϰϳͿ, else ;ϱϲͿ

ϯ.ϴϬ ϯ.ϰϯ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ϯ.ϲϴ ϯ.ϴϬ ;ϱϳͿ

PƌiŵaƌǇ ĐiƌĐuit loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϱϵͿ

Coŵďi loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯa, ϯď oƌ ϯĐ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϭͿ

Total heat ƌeƋuiƌed foƌ ǁateƌ heatiŶg ĐalĐulated foƌ eaĐh ŵoŶth Ϭ.ϴϱ ǆ ;ϰϱͿŵ + ;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ + ;ϲϭͿŵ

ϭϴϬ.ϲϰ ϭϱϴ.ϭϬ ϭϲϯ.ϰϬ ϭϰϮ.ϴϮ ϭϯϳ.ϯϭ ϭϭϴ.ϴϵ ϭϭϬ.ϱϲ ϭϮϲ.ϯϭ ϭϮϳ.ϲϱ ϭϰϴ.Ϯϴ ϭϲϭ.ϯϴ ϭϳϱ.Ϭϲ ;ϲϮͿ

Solaƌ DHW iŶput ĐalĐulated usiŶg AppeŶdiǆ G oƌ AppeŶdiǆ H

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϯͿ

Output fƌoŵ ǁateƌ heateƌ foƌ eaĐh ŵoŶth ;kWh/ŵoŶthͿ ;ϲϮͿŵ + ;ϲϯͿŵ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϲϰͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϲϰͿ

Heat gaiŶs fƌoŵ ǁateƌ heatiŶg ;kWh/ŵoŶthͿ Ϭ.Ϯϱ × [Ϭ.ϴϱ × ;ϰϱͿŵ + ;ϲϭͿŵ] + Ϭ.ϴ × [;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ]

ϯϳ.ϱϴ ϯϮ.ϴϳ ϯϯ.ϵϮ Ϯϵ.ϱϳ Ϯϴ.ϯϳ Ϯϰ.ϰϴ ϮϮ.ϲϵ Ϯϲ.Ϭϯ Ϯϲ.ϯϰ ϯϬ.ϳϬ ϯϯ.ϱϭ ϯϲ.ϯϵ ;ϲϱͿ

ϱ. IŶteƌŶal gaiŶs

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MetaďoliĐ gaiŶs ;Taďle ϱͿ

ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ;ϲϲͿ

LightiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϵ oƌ LϵaͿ, also see Taďle ϱ

ϰϭ.ϳϴ ϯϳ.ϭϭ ϯϬ.ϭϴ ϮϮ.ϴϱ ϭϳ.Ϭϴ ϭϰ.ϰϮ ϭϱ.ϱϴ ϮϬ.Ϯϱ Ϯϳ.ϭϴ ϯϰ.ϱϭ ϰϬ.Ϯϴ ϰϮ.ϵϰ ;ϲϳͿ

AppliaŶĐe gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϯ oƌ LϭϯaͿ, also see Taďle ϱ

ϰϱϯ.ϲϬ ϰϱϴ.ϯϭ ϰϰϲ.ϰϱ ϰϮϭ.ϭϵ ϯϴϵ.ϯϮ ϯϱϵ.ϯϲ ϯϯϵ.ϯϱ ϯϯϰ.ϲϰ ϯϰϲ.ϱϬ ϯϳϭ.ϳϱ ϰϬϯ.ϲϯ ϰϯϯ.ϱϵ ;ϲϴͿ

CookiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϱ oƌ LϭϱaͿ, also see Taďle ϱ

ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ;ϲϵͿ

Puŵp aŶd faŶ gaiŶs ;Taďle ϱaͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϳϬͿ

Losses e.g. eǀapoƌatioŶ ;Taďle ϱͿ

-ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ ;ϳϭͿ

Wateƌ heatiŶg gaiŶs ;Taďle ϱͿ

ϱϬ.ϱϭ ϰϴ.ϵϭ ϰϱ.ϱϴ ϰϭ.Ϭϳ ϯϴ.ϭϯ ϯϰ.ϬϬ ϯϬ.ϰϵ ϯϰ.ϵϵ ϯϲ.ϱϵ ϰϭ.Ϯϳ ϰϲ.ϱϱ ϰϴ.ϵϭ ;ϳϮͿ

Total iŶteƌŶal gaiŶs ;ϲϲͿŵ + ;ϲϳͿŵ + ;ϲϴͿŵ + ;ϲϵͿŵ + ;ϳϬͿŵ + ;ϳϭͿŵ + ;ϳϮͿŵ

ϲϭϱ.ϳϱ ϲϭϰ.ϭϵ ϱϵϮ.Ϭϴ ϱϱϰ.ϵϳ ϱϭϰ.ϰϬ ϰϳϳ.ϲϱ ϰϱϱ.Ϯϴ ϰϱϵ.ϳϱ ϰϴϬ.ϭϰ ϱϭϳ.ϰϬ ϱϲϬ.ϯϮ ϱϵϱ.ϯϭ ;ϳϯͿ

ϲ. Solaƌ gaiŶs

AĐĐess faĐtoƌ
Taďle ϲd

Aƌea
ŵϸ

Solaƌ fluǆ
W/ŵϸ

g
speĐifiĐ data
oƌ Taďle ϲď

FF
speĐifiĐ data
oƌ Taďle ϲĐ

GaiŶs
W

NoƌthEast Ϭ.ϳϳ ǆ ϱ.ϰϯ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϮϬ.ϯϴ ;ϳϱͿ

SouthEast Ϭ.ϳϳ ǆ ϳ.ϭϴ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϴϳ.ϴϴ ;ϳϳͿ

NoƌthWest Ϭ.ϳϳ ǆ Ϯ.ϰϬ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϵ.Ϭϭ ;ϴϭͿ

SouthWest Ϭ.ϳϳ ǆ ϭϱ.ϱϯ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϭϵϬ.Ϭϳ ;ϳϵͿ

West Ϭ.ϳϳ ǆ ϯ.ϲϬ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = Ϯϯ.ϱϮ ;ϴϬͿ

East Ϭ.ϳϳ ǆ ϱ.ϱϳ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϯϲ.ϯϵ ;ϳϲͿ

Noƌth Ϭ.ϳϳ ǆ ϯ.ϲϱ ǆ ϭϬ.ϲϯ ǆ Ϭ.ϵ ǆ Ϭ.ϲϬ ǆ Ϭ.ϴϬ = ϭϮ.ϵϭ ;ϳϰͿ

Solaƌ gaiŶs iŶ ǁatts ∑;ϳϰͿŵ...;ϴϮͿŵ

ϯϴϬ.ϭϲ ϲϳϱ.ϭϰ ϵϵϬ.ϱϬ ϭϯϮϴ.ϰϳ ϭϱϳϮ.ϲϰ ϭϱϵϲ.ϰϯ ϭϱϮϰ.ϲϱ ϭϯϯϴ.ϰϴ ϭϭϬϳ.ϲϯ ϳϲϰ.ϴϬ ϰϲϬ.ϱϮ ϯϮϭ.ϵϬ ;ϴϯͿ

Total gaiŶs - iŶteƌŶal aŶd solaƌ ;ϳϯͿŵ + ;ϴϯͿŵ



URN: ϰϭ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage ϰ
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ϵϵϱ.ϵϭ ϭϮϴϵ.ϯϯ ϭϱϴϮ.ϱϳ ϭϴϴϯ.ϰϱ ϮϬϴϳ.Ϭϯ ϮϬϳϰ.Ϭϴ ϭϵϳϵ.ϵϯ ϭϳϵϴ.Ϯϯ ϭϱϴϳ.ϳϲ ϭϮϴϮ.ϭϵ ϭϬϮϬ.ϴϰ ϵϭϳ.ϮϬ ;ϴϰͿ

ϳ. MeaŶ iŶteƌŶal teŵpeƌatuƌe ;heatiŶg seasoŶͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the liǀiŶg aƌea fƌoŵ Taďle ϵ, Thϭ;˚CͿ Ϯϭ.ϬϬ ;ϴϱͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ liǀiŶg aƌea Ŷϭ,ŵ ;see Taďle ϵaͿ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϱ Ϭ.ϴϱ Ϭ.ϲϵ Ϭ.ϳϲ Ϭ.ϵϱ ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ ;ϴϲͿ

MeaŶ iŶteƌŶal teŵp of liǀiŶg aƌea Tϭ ;steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϵ.ϱϬ ϭϵ.ϲϲ ϭϵ.ϵϯ ϮϬ.ϯϬ ϮϬ.ϲϰ ϮϬ.ϴϴ ϮϬ.ϵϳ ϮϬ.ϵϱ ϮϬ.ϳϱ ϮϬ.Ϯϵ ϭϵ.ϴϯ ϭϵ.ϰϴ ;ϴϳͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the ƌest of dǁelliŶg fƌoŵ Taďle ϵ, ThϮ;˚CͿ

ϭϵ.ϵϱ ϭϵ.ϵϱ ϭϵ.ϵϲ ϭϵ.ϵϳ ϭϵ.ϵϳ ϭϵ.ϵϴ ϭϵ.ϵϴ ϭϵ.ϵϴ ϭϵ.ϵϴ ϭϵ.ϵϳ ϭϵ.ϵϳ ϭϵ.ϵϲ ;ϴϴͿ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ ƌest of dǁelliŶg ŶϮ,ŵ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϴ Ϭ.ϵϯ Ϭ.ϳϳ Ϭ.ϱϱ Ϭ.ϲϯ Ϭ.ϵϭ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϴϵͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe iŶ the ƌest of dǁelliŶg TϮ ;folloǁ steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϴ.ϱϳ ϭϴ.ϳϯ ϭϵ.ϬϬ ϭϵ.ϯϳ ϭϵ.ϳϬ ϭϵ.ϵϮ ϭϵ.ϵϳ ϭϵ.ϵϲ ϭϵ.ϴϭ ϭϵ.ϯϳ ϭϴ.ϵϭ ϭϴ.ϱϱ ;ϵϬͿ

LiǀiŶg aƌea fƌaĐtioŶ LiǀiŶg aƌea ÷ ;ϰͿ = Ϭ.ϭϲ ;ϵϭͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe foƌ the ǁhole dǁelliŶg fLA ǆ Tϭ +;ϭ - fLAͿ ǆ TϮ

ϭϴ.ϳϮ ϭϴ.ϴϴ ϭϵ.ϭϲ ϭϵ.ϱϮ ϭϵ.ϴϲ ϮϬ.Ϭϴ ϮϬ.ϭϯ ϮϬ.ϭϯ ϭϵ.ϵϳ ϭϵ.ϱϮ ϭϵ.Ϭϲ ϭϴ.ϳϭ ;ϵϮͿ

ApplǇ adjustŵeŶt to the ŵeaŶ iŶteƌŶal teŵpeƌatuƌe fƌoŵ Taďle ϰe ǁheƌe appƌopƌiate

ϭϴ.ϳϮ ϭϴ.ϴϴ ϭϵ.ϭϲ ϭϵ.ϱϮ ϭϵ.ϴϲ ϮϬ.Ϭϴ ϮϬ.ϭϯ ϮϬ.ϭϯ ϭϵ.ϵϳ ϭϵ.ϱϮ ϭϵ.Ϭϲ ϭϴ.ϳϭ ;ϵϯͿ

ϴ. SpaĐe heatiŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs, ƞŵ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϴ Ϭ.ϵϯ Ϭ.ϳϴ Ϭ.ϱϳ Ϭ.ϲϱ Ϭ.ϵϭ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϵϰͿ

Useful gaiŶs, ƞŵGŵ, W ;ϵϰͿŵ ǆ ;ϴϰͿŵ

ϵϵϱ.ϲϰ ϭϮϴϳ.ϵϲ ϭϱϳϱ.ϴϳ ϭϴϰϳ.ϱϮ ϭϵϯϬ.ϲϲ ϭϲϬϵ.ϰϵ ϭϭϯϳ.ϱϮ ϭϭϳϬ.ϱϬ ϭϰϰϯ.Ϯϯ ϭϮϳϮ.Ϭϵ ϭϬϮϬ.Ϭϵ ϵϭϳ.Ϭϰ ;ϵϱͿ

MoŶthlǇ aǀeƌage eǆteƌŶal teŵpeƌatuƌe fƌoŵ Taďle Uϭ

ϰ.ϯϬ ϰ.ϵϬ ϲ.ϱϬ ϴ.ϵϬ ϭϭ.ϳϬ ϭϰ.ϲϬ ϭϲ.ϲϬ ϭϲ.ϰϬ ϭϰ.ϭϬ ϭϬ.ϲϬ ϳ.ϭϬ ϰ.ϮϬ ;ϵϲͿ

Heat loss ƌate foƌ ŵeaŶ iŶteƌŶal teŵpeƌatuƌe, Lŵ, W [;ϯϵͿŵ ǆ [;ϵϯͿŵ - ;ϵϲͿŵ]

ϰϵϮϭ.ϴϮ ϰϳϲϬ.ϵϰ ϰϮϵϳ.ϳϳ ϯϱϲϲ.ϭϮ ϮϳϯϮ.Ϭϱ ϭϴϭϱ.Ϯϴ ϭϭϳϭ.ϲϴ ϭϮϯϮ.ϴϲ ϭϵϱϮ.ϬϮ Ϯϵϴϵ.Ϭϴ ϰϬϮϯ.ϱϲ ϰϵϬϮ.ϱϮ ;ϵϳͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt, kWh/ŵoŶth Ϭ.ϬϮϰ ǆ [;ϵϳͿŵ - ;ϵϱͿŵ] ǆ ;ϰϭͿŵ

ϮϵϮϭ.Ϭϴ Ϯϯϯϯ.ϴϰ ϮϬϮϱ.ϭϬ ϭϮϯϳ.ϯϵ ϱϵϲ.Ϯϰ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϮϳϳ.ϰϰ ϮϭϲϮ.ϰϵ Ϯϵϲϱ.ϮϬ

∑;ϵϴͿϭ...ϱ, ϭϬ...ϭϮ = ϭϱϱϭϴ.ϳϴ ;ϵϴͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϵϴͿ ÷ ;ϰͿ ϱϮ.ϳϰ ;ϵϵͿ

ϴĐ. SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Heat loss ƌate Lŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϯϭϭϱ.ϴϴ ϮϰϱϮ.ϵϮ Ϯϱϭϰ.ϯϴ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϬͿ

UtilisatioŶ faĐtoƌ foƌ loss ƞŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϳϱ Ϭ.ϴϰ Ϭ.ϳϵ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϭͿ

Useful loss ƞŵLŵ ;ǁattsͿ ;ϭϬϬͿŵ ǆ ;ϭϬϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϯϯϵ.ϴϵ ϮϬϲϭ.ϱϰ ϭϵϴϴ.Ϯϳ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϮͿ

GaiŶs

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϱϵϭ.ϳϮ Ϯϰϳϳ.ϯϰ ϮϮϲϴ.ϴϵ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϯͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt, ǁhole dǁelliŶg, ĐoŶtiŶuous ;kWhͿ Ϭ.ϬϮϰ ǆ [;ϭϬϯͿŵ - ;ϭϬϮͿŵ] ǆ ;ϰϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϴϭ.ϯϮ ϯϬϵ.ϯϱ ϮϬϴ.ϳϴ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϰͿϲ...ϴ = ϲϵϵ.ϰϲ ;ϭϬϰͿ



URN: ϰϭ ǀeƌsioŶ ϭ
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Cooled fƌaĐtioŶ Đooled aƌea ÷ ;ϰͿ = ϭ.ϬϬ ;ϭϬϱͿ

IŶteƌŵitteŶĐǇ faĐtoƌ ;Taďle ϭϬͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϲͿϲ...ϴ = Ϭ.ϳϱ ;ϭϬϲͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt ;ϭϬϰͿŵ ǆ ;ϭϬϱͿ ǆ ;ϭϬϲͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϰϱ.ϯϯ ϳϳ.ϯϰ ϱϮ.ϮϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϳͿϲ...ϴ = ϭϳϰ.ϴϲ ;ϭϬϳͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϭϬϳͿ ÷ ;ϰͿ = Ϭ.ϱϵ ;ϭϬϴͿ

ϴf. FaďƌiĐ eŶeƌgǇ effiĐieŶĐǇ

DǁelliŶg FaďƌiĐ EŶeƌgǇ EffiĐieŶĐǇ ;DFEEͿ ;ϵϵͿ + ;ϭϬϴͿ = ϱϯ.ϯϯ ;ϭϬϵͿ
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URN: ϰϭ ǀeƌsioŶ ϭ
NHER PlaŶ Assessoƌ ǀeƌsioŶ ϲ.Ϯ.ϭ

SAP ǀeƌsioŶ ϵ.ϵϮPage ϭ

D
R
A

F
T

This desigŶ suďŵissioŶ has ďeeŶ Đaƌƌied out usiŶg Appƌoǀed SAP softǁaƌe. It has ďeeŶ pƌepaƌed fƌoŵ plaŶs aŶd speĐifiĐatioŶs aŶd ŵaǇ Ŷot ƌefleĐt the
pƌopeƌtǇ as ĐoŶstƌuĐted.

Assessoƌ Ŷaŵe Ms RaĐhell ǁootliff Assessoƌ Ŷuŵďeƌ ϴϴϰϳ

ClieŶt Last ŵodified Ϯϱ/ϬϮ/ϮϬϭϳ

Addƌess ϭ, LoŶdoŶ

ϭ. Oǀeƌall dǁelliŶg diŵeŶsioŶs

Aƌea ;ŵϸͿ Aǀeƌage stoƌeǇ
height ;ŵͿ

Voluŵe ;ŵϹͿ

Loǁest oĐĐupied ϭϮϬ.Ϯϭ ;ϭaͿ ǆ ϯ.ϬϬ ;ϮaͿ = ϯϲϬ.ϲϯ ;ϯaͿ

+ϭ ϵϰ.ϳϬ ;ϭďͿ ǆ ϯ.ϱϬ ;ϮďͿ = ϯϯϭ.ϰϱ ;ϯďͿ

+Ϯ ϳϵ.ϯϱ ;ϭĐͿ ǆ Ϯ.ϳϬ ;ϮĐͿ = Ϯϭϰ.Ϯϱ ;ϯĐͿ

Total flooƌ aƌea ;ϭaͿ + ;ϭďͿ + ;ϭĐͿ + ;ϭdͿ...;ϭŶͿ = Ϯϵϰ.Ϯϲ ;ϰͿ

DǁelliŶg ǀoluŵe ;ϯaͿ + ;ϯďͿ + ;ϯĐͿ + ;ϯdͿ...;ϯŶͿ = ϵϬϲ.ϯϯ ;ϱͿ

Ϯ. VeŶtilatioŶ ƌate

ŵϹ peƌ houƌ

Nuŵďeƌ of ĐhiŵŶeǇs Ϭ ǆ ϰϬ = Ϭ ;ϲaͿ

Nuŵďeƌ of opeŶ flues Ϭ ǆ ϮϬ = Ϭ ;ϲďͿ

Nuŵďeƌ of iŶteƌŵitteŶt faŶs ϰ ǆ ϭϬ = ϰϬ ;ϳaͿ

Nuŵďeƌ of passiǀe ǀeŶts Ϭ ǆ ϭϬ = Ϭ ;ϳďͿ

Nuŵďeƌ of flueless gas fiƌes Ϭ ǆ ϰϬ = Ϭ ;ϳĐͿ

Aiƌ ĐhaŶges peƌ
houƌ

IŶfiltƌatioŶ due to ĐhiŵŶeǇs, flues, faŶs, PSVs ;ϲaͿ + ;ϲďͿ + ;ϳaͿ + ;ϳďͿ + ;ϳĐͿ = ϰϬ ÷ ;ϱͿ = Ϭ.Ϭϰ ;ϴͿ

If a pressurisat ion test has been carried out or is intended, proceed to (17), otherwise cont inue from (9) to (16)

Aiƌ peƌŵeaďilitǇ ǀalue, ƋϱϬ, eǆpƌessed iŶ ĐuďiĐ ŵetƌes peƌ houƌ peƌ sƋuaƌe ŵetƌe of eŶǀelope aƌea ϱ.ϬϬ ;ϭϳͿ

If ďased oŶ aiƌ peƌŵeaďilitǇ ǀalue, theŶ ;ϭϴͿ = [;ϭϳͿ ÷ ϮϬ] + ;ϴͿ, otheƌǁise ;ϭϴͿ = ;ϭϲͿ Ϭ.Ϯϵ ;ϭϴͿ

Nuŵďeƌ of sides oŶ ǁhiĐh the dǁelliŶg is shelteƌed Ϯ ;ϭϵͿ

Shelteƌ faĐtoƌ ϭ - [Ϭ.Ϭϳϱ ǆ ;ϭϵͿ] = Ϭ.ϴϱ ;ϮϬͿ

IŶfiltƌatioŶ ƌate iŶĐoƌpoƌatiŶg shelteƌ faĐtoƌ ;ϭϴͿ ǆ ;ϮϬͿ = Ϭ.Ϯϱ ;ϮϭͿ

IŶfiltƌatioŶ ƌate ŵodified foƌ ŵoŶthlǇ ǁiŶd speed:

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MoŶthlǇ aǀeƌage ǁiŶd speed fƌoŵ Taďle UϮ

ϱ.ϭϬ ϱ.ϬϬ ϰ.ϵϬ ϰ.ϰϬ ϰ.ϯϬ ϯ.ϴϬ ϯ.ϴϬ ϯ.ϳϬ ϰ.ϬϬ ϰ.ϯϬ ϰ.ϱϬ ϰ.ϳϬ ;ϮϮͿ

WiŶd faĐtoƌ ;ϮϮͿŵ ÷ ϰ

ϭ.Ϯϴ ϭ.Ϯϱ ϭ.Ϯϯ ϭ.ϭϬ ϭ.Ϭϴ Ϭ.ϵϱ Ϭ.ϵϱ Ϭ.ϵϯ ϭ.ϬϬ ϭ.Ϭϴ ϭ.ϭϯ ϭ.ϭϴ ;ϮϮaͿ

Adjusted iŶfiltƌatioŶ ƌate ;alloǁiŶg foƌ shelteƌ aŶd ǁiŶd faĐtoƌͿ ;ϮϭͿ ǆ ;ϮϮaͿŵ

Ϭ.ϯϮ Ϭ.ϯϭ Ϭ.ϯϭ Ϭ.Ϯϴ Ϭ.Ϯϳ Ϭ.Ϯϰ Ϭ.Ϯϰ Ϭ.Ϯϯ Ϭ.Ϯϱ Ϭ.Ϯϳ Ϭ.Ϯϴ Ϭ.Ϯϵ ;ϮϮďͿ

CalĐulate effeĐtiǀe aiƌ ĐhaŶge ƌate foƌ the appliĐaďle Đase:

If ŵeĐhaŶiĐal ǀeŶtilatioŶ: aiƌ ĐhaŶge ƌate thƌough sǇsteŵ N/A ;ϮϯaͿ

If ďalaŶĐed ǁith heat ƌeĐoǀeƌǇ: effiĐieŶĐǇ iŶ % alloǁiŶg foƌ iŶ-use faĐtoƌ fƌoŵ Taďle ϰh N/A ;ϮϯĐͿ

dͿ Ŷatuƌal ǀeŶtilatioŶ oƌ ǁhole house positiǀe iŶput ǀeŶtilatioŶ fƌoŵ loft

Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϰ ;ϮϰdͿ
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EffeĐtiǀe aiƌ ĐhaŶge ƌate - eŶteƌ ;ϮϰaͿ oƌ ;ϮϰďͿ oƌ ;ϮϰĐͿ oƌ ;ϮϰdͿ iŶ ;ϮϱͿ

Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϱ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϯ Ϭ.ϱϰ Ϭ.ϱϰ Ϭ.ϱϰ ;ϮϱͿ

ϯ. Heat losses aŶd heat loss paƌaŵeteƌ

EleŵeŶt Gƌoss
aƌea, ŵϸ

OpeŶiŶgs
ŵϸ

Net aƌea
A, ŵϸ

U-ǀalue
W/ŵϸK

A ǆ U W/K κ-ǀalue,
kJ/ŵϸ.K

A ǆ κ,
kJ/K

Dooƌ ϯ.ϲϬ ǆ ϭ.ϬϬ = ϯ.ϲϬ ;ϮϲͿ

WiŶdoǁ ϰϯ.ϯϲ ǆ ϭ.ϯϯ = ϱϳ.ϰϴ ;ϮϳͿ

BaseŵeŶt flooƌ ϭϮϬ.ϭϮ ǆ Ϭ.ϭϯ = ϭϱ.ϲϮ ;ϮϴͿ

EǆteƌŶal ǁall ϰϴϮ.Ϯϵ ǆ Ϭ.ϭϴ = ϴϲ.ϴϭ ;ϮϵaͿ

Roof ϭϮϬ.Ϯϭ ǆ Ϭ.ϭϯ = ϭϱ.ϲϯ ;ϯϬͿ

Total aƌea of eǆteƌŶal eleŵeŶts ∑A, ŵ² ϳϲϵ.ϱϴ ;ϯϭͿ

FaďƌiĐ heat loss, W/K = ∑;A × UͿ ;ϮϲͿ...;ϯϬͿ + ;ϯϮͿ = ϭϳϵ.ϭϰ ;ϯϯͿ

Heat ĐapaĐitǇ Cŵ = ∑;A ǆ κͿ ;ϮϴͿ...;ϯϬͿ + ;ϯϮͿ + ;ϯϮaͿ...;ϯϮeͿ = N/A ;ϯϰͿ

Theƌŵal ŵass paƌaŵeteƌ ;TMPͿ iŶ kJ/ŵ²K ϮϱϬ.ϬϬ ;ϯϱͿ

Theƌŵal ďƌidges: ∑;L ǆ ΨͿ ĐalĐulated usiŶg AppeŶdiǆ K ϮϮ.Ϭϲ ;ϯϲͿ

Total faďƌiĐ heat loss ;ϯϯͿ + ;ϯϲͿ = ϮϬϭ.ϮϬ ;ϯϳͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

VeŶtilatioŶ heat loss ĐalĐulated ŵoŶthlǇ Ϭ.ϯϯ ǆ ;ϮϱͿŵ ǆ ;ϱͿ

ϭϲϰ.ϳϰ ϭϲϰ.ϭϱ ϭϲϯ.ϱϳ ϭϲϬ.ϴϱ ϭϲϬ.ϯϱ ϭϱϳ.ϵϴ ϭϱϳ.ϵϴ ϭϱϳ.ϱϰ ϭϱϴ.ϴϵ ϭϲϬ.ϯϱ ϭϲϭ.ϯϳ ϭϲϮ.ϰϱ ;ϯϴͿ

Heat tƌaŶsfeƌ ĐoeffiĐieŶt, W/K ;ϯϳͿŵ + ;ϯϴͿŵ

ϯϲϱ.ϵϰ ϯϲϱ.ϯϱ ϯϲϰ.ϳϳ ϯϲϮ.Ϭϱ ϯϲϭ.ϱϰ ϯϱϵ.ϭϴ ϯϱϵ.ϭϴ ϯϱϴ.ϳϰ ϯϲϬ.Ϭϵ ϯϲϭ.ϱϰ ϯϲϮ.ϱϳ ϯϲϯ.ϲϱ

Aǀeƌage = ∑;ϯϵͿϭ...ϭϮ/ϭϮ = ϯϲϮ.Ϭϱ ;ϯϵͿ

Heat loss paƌaŵeteƌ ;HLPͿ, W/ŵ²K ;ϯϵͿŵ ÷ ;ϰͿ

ϭ.Ϯϰ ϭ.Ϯϰ ϭ.Ϯϰ ϭ.Ϯϯ ϭ.Ϯϯ ϭ.ϮϮ ϭ.ϮϮ ϭ.ϮϮ ϭ.ϮϮ ϭ.Ϯϯ ϭ.Ϯϯ ϭ.Ϯϰ

Aǀeƌage = ∑;ϰϬͿϭ...ϭϮ/ϭϮ = ϭ.Ϯϯ ;ϰϬͿ

Nuŵďeƌ of daǇs iŶ ŵoŶth ;Taďle ϭaͿ

ϯϭ.ϬϬ Ϯϴ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ϯϬ.ϬϬ ϯϭ.ϬϬ ;ϰϬͿ

ϰ. Wateƌ heatiŶg eŶeƌgǇ ƌeƋuiƌeŵeŶt

Assuŵed oĐĐupaŶĐǇ, N ϯ.ϭϮ ;ϰϮͿ

AŶŶual aǀeƌage hot ǁateƌ usage iŶ litƌes peƌ daǇ Vd,aǀeƌage = ;Ϯϱ ǆ NͿ + ϯϲ ϭϬϴ.ϰϭ ;ϰϯͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Hot ǁateƌ usage iŶ litƌes peƌ daǇ foƌ eaĐh ŵoŶth Vd,ŵ = faĐtoƌ fƌoŵ Taďle ϭĐ ǆ ;ϰϯͿ

ϭϭϵ.Ϯϱ ϭϭϰ.ϵϭ ϭϭϬ.ϱϳ ϭϬϲ.Ϯϰ ϭϬϭ.ϵϬ ϵϳ.ϱϳ ϵϳ.ϱϳ ϭϬϭ.ϵϬ ϭϬϲ.Ϯϰ ϭϭϬ.ϱϳ ϭϭϰ.ϵϭ ϭϭϵ.Ϯϱ

∑;ϰϰͿϭ...ϭϮ = ϭϯϬϬ.ϴϳ ;ϰϰͿ

EŶeƌgǇ ĐoŶteŶt of hot ǁateƌ used = ϰ.ϭϴ ǆ Vd,ŵ ǆ Ŷŵ ǆ Tŵ/ϯϲϬϬ kWh/ŵoŶth ;see Taďles ϭď, ϭĐ ϭdͿ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϰϱͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϰϱͿ

DistƌiďutioŶ loss Ϭ.ϭϱ ǆ ;ϰϱͿŵ

Ϯϲ.ϱϯ Ϯϯ.ϮϬ Ϯϯ.ϵϰ ϮϬ.ϴϳ ϮϬ.Ϭϯ ϭϳ.Ϯϴ ϭϲ.Ϭϭ ϭϴ.ϯϴ ϭϴ.ϲϬ Ϯϭ.ϲϳ Ϯϯ.ϲϲ Ϯϱ.ϲϵ ;ϰϲͿ

Stoƌage ǀoluŵe ;litƌesͿ iŶĐludiŶg aŶǇ solaƌ oƌ WWHRS stoƌage ǁithiŶ saŵe ǀessel ϭϱϬ.ϬϬ ;ϰϳͿ

Wateƌ stoƌage loss:

aͿ If ŵaŶufaĐtuƌeƌ's deĐlaƌed loss faĐtoƌ is kŶoǁŶ ;kWh/daǇͿ ϭ.ϯϵ ;ϰϴͿ

Teŵpeƌatuƌe faĐtoƌ fƌoŵ Taďle Ϯď Ϭ.ϱϰ ;ϰϵͿ

EŶeƌgǇ lost fƌoŵ ǁateƌ stoƌage ;kWh/daǇͿ  ;ϰϴͿ ǆ ;ϰϵͿ Ϭ.ϳϱ ;ϱϬͿ

EŶteƌ ;ϱϬͿ oƌ ;ϱϰͿ iŶ ;ϱϱͿ Ϭ.ϳϱ ;ϱϱͿ

Wateƌ stoƌage loss ĐalĐulated foƌ eaĐh ŵoŶth ;ϱϱͿ ǆ ;ϰϭͿŵ

Ϯϯ.ϯϯ Ϯϭ.Ϭϳ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ;ϱϲͿ
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If the ǀessel ĐoŶtaiŶs dediĐated solaƌ stoƌage oƌ dediĐated WWHRS ;ϱϲͿŵ ǆ [;ϰϳͿ - Vs] ÷ ;ϰϳͿ, else ;ϱϲͿ

Ϯϯ.ϯϯ Ϯϭ.Ϭϳ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ϮϮ.ϱϴ Ϯϯ.ϯϯ ;ϱϳͿ

PƌiŵaƌǇ ĐiƌĐuit loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯ

Ϯϯ.Ϯϲ Ϯϭ.Ϭϭ Ϯϯ.Ϯϲ ϮϮ.ϱϭ Ϯϯ.Ϯϲ ϮϮ.ϱϭ Ϯϯ.Ϯϲ Ϯϯ.Ϯϲ ϮϮ.ϱϭ Ϯϯ.Ϯϲ ϮϮ.ϱϭ Ϯϯ.Ϯϲ ;ϱϵͿ

Coŵďi loss foƌ eaĐh ŵoŶth fƌoŵ Taďle ϯa, ϯď oƌ ϯĐ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϭͿ

Total heat ƌeƋuiƌed foƌ ǁateƌ heatiŶg ĐalĐulated foƌ eaĐh ŵoŶth Ϭ.ϴϱ ǆ ;ϰϱͿŵ + ;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ + ;ϲϭͿŵ

ϮϮϯ.ϰϯ ϭϵϲ.ϳϱ ϮϬϲ.ϮϬ ϭϴϰ.Ϯϰ ϭϴϬ.ϭϭ ϭϲϬ.ϯϬ ϭϱϯ.ϯϱ ϭϲϵ.ϭϬ ϭϲϵ.Ϭϲ ϭϵϭ.Ϭϳ ϮϬϮ.ϴϬ Ϯϭϳ.ϴϱ ;ϲϮͿ

Solaƌ DHW iŶput ĐalĐulated usiŶg AppeŶdiǆ G oƌ AppeŶdiǆ H

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϲϯͿ

Output fƌoŵ ǁateƌ heateƌ foƌ eaĐh ŵoŶth ;kWh/ŵoŶthͿ ;ϲϮͿŵ + ;ϲϯͿŵ

ϭϳϲ.ϴϰ ϭϱϰ.ϲϲ ϭϱϵ.ϲϬ ϭϯϵ.ϭϰ ϭϯϯ.ϱϭ ϭϭϱ.Ϯϭ ϭϬϲ.ϳϲ ϭϮϮ.ϱϭ ϭϮϯ.ϵϳ ϭϰϰ.ϰϴ ϭϱϳ.ϳϭ ϭϳϭ.Ϯϲ

∑;ϲϰͿϭ...ϭϮ = ϭϳϬϱ.ϲϱ ;ϲϰͿ

Heat gaiŶs fƌoŵ ǁateƌ heatiŶg ;kWh/ŵoŶthͿ Ϭ.Ϯϱ × [Ϭ.ϴϱ × ;ϰϱͿŵ + ;ϲϭͿŵ] + Ϭ.ϴ × [;ϰϲͿŵ + ;ϱϳͿŵ + ;ϱϵͿŵ]

ϯϳ.ϱϴ ϯϮ.ϴϳ ϯϯ.ϵϮ Ϯϵ.ϱϳ Ϯϴ.ϯϳ Ϯϰ.ϰϴ ϮϮ.ϲϵ Ϯϲ.Ϭϯ Ϯϲ.ϯϰ ϯϬ.ϳϬ ϯϯ.ϱϭ ϯϲ.ϯϵ ;ϲϱͿ

ϱ. IŶteƌŶal gaiŶs

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

MetaďoliĐ gaiŶs ;Taďle ϱͿ

ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ϭϱϲ.ϮϮ ;ϲϲͿ

LightiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϵ oƌ LϵaͿ, also see Taďle ϱ

ϰϮ.ϵϭ ϯϴ.ϭϭ ϯϬ.ϵϵ Ϯϯ.ϰϲ ϭϳ.ϱϰ ϭϰ.ϴϭ ϭϲ.ϬϬ ϮϬ.ϴϬ Ϯϳ.ϵϮ ϯϱ.ϰϰ ϰϭ.ϯϳ ϰϰ.ϭϬ ;ϲϳͿ

AppliaŶĐe gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϯ oƌ LϭϯaͿ, also see Taďle ϱ

ϰϱϯ.ϲϬ ϰϱϴ.ϯϭ ϰϰϲ.ϰϱ ϰϮϭ.ϭϵ ϯϴϵ.ϯϮ ϯϱϵ.ϯϲ ϯϯϵ.ϯϱ ϯϯϰ.ϲϰ ϯϰϲ.ϱϬ ϯϳϭ.ϳϱ ϰϬϯ.ϲϯ ϰϯϯ.ϱϵ ;ϲϴͿ

CookiŶg gaiŶs ;ĐalĐulated iŶ AppeŶdiǆ L, eƋuatioŶ Lϭϱ oƌ LϭϱaͿ, also see Taďle ϱ

ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ϯϴ.ϲϮ ;ϲϵͿ

Puŵp aŶd faŶ gaiŶs ;Taďle ϱaͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϳϬͿ

Losses e.g. eǀapoƌatioŶ ;Taďle ϱͿ

-ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ -ϭϮϰ.ϵϴ ;ϳϭͿ

Wateƌ heatiŶg gaiŶs ;Taďle ϱͿ

ϱϬ.ϱϭ ϰϴ.ϵϭ ϰϱ.ϱϴ ϰϭ.Ϭϳ ϯϴ.ϭϯ ϯϰ.ϬϬ ϯϬ.ϰϵ ϯϰ.ϵϵ ϯϲ.ϱϵ ϰϭ.Ϯϳ ϰϲ.ϱϱ ϰϴ.ϵϭ ;ϳϮͿ

Total iŶteƌŶal gaiŶs ;ϲϲͿŵ + ;ϲϳͿŵ + ;ϲϴͿŵ + ;ϲϵͿŵ + ;ϳϬͿŵ + ;ϳϭͿŵ + ;ϳϮͿŵ

ϲϭϲ.ϴϴ ϲϭϱ.ϭϵ ϱϵϮ.ϴϵ ϱϱϱ.ϱϵ ϱϭϰ.ϴϲ ϰϳϴ.Ϭϰ ϰϱϱ.ϳϭ ϰϲϬ.Ϯϵ ϰϴϬ.ϴϳ ϱϭϴ.ϯϯ ϱϲϭ.ϰϭ ϱϵϲ.ϰϳ ;ϳϯͿ

ϲ. Solaƌ gaiŶs

AĐĐess faĐtoƌ
Taďle ϲd

Aƌea
ŵϸ

Solaƌ fluǆ
W/ŵϸ

g
speĐifiĐ data
oƌ Taďle ϲď

FF
speĐifiĐ data
oƌ Taďle ϲĐ

GaiŶs
W

NoƌthEast Ϭ.ϳϳ ǆ ϱ.ϰϯ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϭϴ.ϳϮ ;ϳϱͿ

SouthEast Ϭ.ϳϳ ǆ ϳ.ϭϴ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϴϬ.ϳϰ ;ϳϳͿ

NoƌthWest Ϭ.ϳϳ ǆ Ϯ.ϰϬ ǆ ϭϭ.Ϯϴ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϴ.Ϯϴ ;ϴϭͿ

SouthWest Ϭ.ϳϳ ǆ ϭϱ.ϱϯ ǆ ϯϲ.ϳϵ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϭϳϰ.ϲϯ ;ϳϵͿ

West Ϭ.ϳϳ ǆ ϯ.ϲϬ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = Ϯϭ.ϲϭ ;ϴϬͿ

East Ϭ.ϳϳ ǆ ϱ.ϱϳ ǆ ϭϵ.ϲϰ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϯϯ.ϰϯ ;ϳϲͿ

Noƌth Ϭ.ϳϳ ǆ ϯ.ϲϱ ǆ ϭϬ.ϲϯ ǆ Ϭ.ϵ ǆ Ϭ.ϲϯ ǆ Ϭ.ϳϬ = ϭϭ.ϴϲ ;ϳϰͿ

Solaƌ gaiŶs iŶ ǁatts ∑;ϳϰͿŵ...;ϴϮͿŵ

ϯϰϵ.Ϯϳ ϲϮϬ.Ϯϴ ϵϭϬ.ϬϮ ϭϮϮϬ.ϱϯ ϭϰϰϰ.ϴϲ ϭϰϲϲ.ϳϮ ϭϰϬϬ.ϳϳ ϭϮϮϵ.ϳϯ ϭϬϭϳ.ϲϯ ϳϬϮ.ϲϲ ϰϮϯ.ϭϭ Ϯϵϱ.ϳϰ ;ϴϯͿ

Total gaiŶs - iŶteƌŶal aŶd solaƌ ;ϳϯͿŵ + ;ϴϯͿŵ



URN: ϰϭ ǀeƌsioŶ ϭ
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ϵϲϲ.ϭϱ ϭϮϯϱ.ϰϳ ϭϱϬϮ.ϵϭ ϭϳϳϲ.ϭϯ ϭϵϱϵ.ϳϮ ϭϵϰϰ.ϳϲ ϭϴϱϲ.ϰϴ ϭϲϵϬ.ϬϮ ϭϰϵϴ.ϱϬ ϭϮϮϬ.ϵϵ ϵϴϰ.ϱϭ ϴϵϮ.Ϯϭ ;ϴϰͿ

ϳ. MeaŶ iŶteƌŶal teŵpeƌatuƌe ;heatiŶg seasoŶͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the liǀiŶg aƌea fƌoŵ Taďle ϵ, Thϭ;˚CͿ Ϯϭ.ϬϬ ;ϴϱͿ

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ liǀiŶg aƌea Ŷϭ,ŵ ;see Taďle ϵaͿ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϳ Ϭ.ϴϵ Ϭ.ϳϱ Ϭ.ϴϮ Ϭ.ϵϲ ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ ;ϴϲͿ

MeaŶ iŶteƌŶal teŵp of liǀiŶg aƌea Tϭ ;steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϵ.ϯϵ ϭϵ.ϱϰ ϭϵ.ϴϭ ϮϬ.ϭϴ ϮϬ.ϱϰ ϮϬ.ϴϮ ϮϬ.ϵϰ ϮϬ.ϵϮ ϮϬ.ϲϳ ϮϬ.ϮϬ ϭϵ.ϳϮ ϭϵ.ϯϲ ;ϴϳͿ

Teŵpeƌatuƌe duƌiŶg heatiŶg peƌiods iŶ the ƌest of dǁelliŶg fƌoŵ Taďle ϵ, ThϮ;˚CͿ

ϭϵ.ϴϵ ϭϵ.ϴϵ ϭϵ.ϴϵ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϵϬ ϭϵ.ϴϵ ϭϵ.ϴϵ ;ϴϴͿ

UtilisatioŶ faĐtoƌ foƌ gaiŶs foƌ ƌest of dǁelliŶg ŶϮ,ŵ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϱ Ϭ.ϴϮ Ϭ.ϲϭ Ϭ.ϲϵ Ϭ.ϵϯ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϴϵͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe iŶ the ƌest of dǁelliŶg TϮ ;folloǁ steps ϯ to ϳ iŶ Taďle ϵĐͿ

ϭϴ.ϰϬ ϭϴ.ϱϲ ϭϴ.ϴϯ ϭϵ.ϮϬ ϭϵ.ϱϱ ϭϵ.ϴϬ ϭϵ.ϴϵ ϭϵ.ϴϳ ϭϵ.ϲϴ ϭϵ.ϮϮ ϭϴ.ϳϱ ϭϴ.ϯϴ ;ϵϬͿ

LiǀiŶg aƌea fƌaĐtioŶ LiǀiŶg aƌea ÷ ;ϰͿ = Ϭ.ϭϲ ;ϵϭͿ

MeaŶ iŶteƌŶal teŵpeƌatuƌe foƌ the ǁhole dǁelliŶg fLA ǆ Tϭ +;ϭ - fLAͿ ǆ TϮ

ϭϴ.ϱϲ ϭϴ.ϳϮ ϭϴ.ϵϵ ϭϵ.ϯϲ ϭϵ.ϳϭ ϭϵ.ϵϳ ϮϬ.Ϭϲ ϮϬ.Ϭϱ ϭϵ.ϴϱ ϭϵ.ϯϴ ϭϴ.ϵϭ ϭϴ.ϱϰ ;ϵϮͿ

ApplǇ adjustŵeŶt to the ŵeaŶ iŶteƌŶal teŵpeƌatuƌe fƌoŵ Taďle ϰe ǁheƌe appƌopƌiate

ϭϴ.ϱϲ ϭϴ.ϳϮ ϭϴ.ϵϵ ϭϵ.ϯϲ ϭϵ.ϳϭ ϭϵ.ϵϳ ϮϬ.Ϭϲ ϮϬ.Ϭϱ ϭϵ.ϴϱ ϭϵ.ϯϴ ϭϴ.ϵϭ ϭϴ.ϱϰ ;ϵϯͿ

ϴ. SpaĐe heatiŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

UtilisatioŶ faĐtoƌ foƌ gaiŶs, ƞŵ

ϭ.ϬϬ ϭ.ϬϬ ϭ.ϬϬ Ϭ.ϵϵ Ϭ.ϵϰ Ϭ.ϴϮ Ϭ.ϲϯ Ϭ.ϳϭ Ϭ.ϵϯ Ϭ.ϵϵ ϭ.ϬϬ ϭ.ϬϬ ;ϵϰͿ

Useful gaiŶs, ƞŵGŵ, W ;ϵϰͿŵ ǆ ;ϴϰͿŵ

ϵϲϱ.ϴϴ ϭϮϯϰ.Ϯϳ ϭϰϵϳ.ϲϮ ϭϳϱϬ.ϭϱ ϭϴϰϵ.ϴϭ ϭϲϬϮ.ϲϲ ϭϭϳϲ.ϯϬ ϭϭϵϲ.ϭϱ ϭϯϵϰ.ϬϮ ϭϮϭϯ.Ϭϳ ϵϴϯ.ϴϮ ϴϵϮ.Ϭϰ ;ϵϱͿ

MoŶthlǇ aǀeƌage eǆteƌŶal teŵpeƌatuƌe fƌoŵ Taďle Uϭ

ϰ.ϯϬ ϰ.ϵϬ ϲ.ϱϬ ϴ.ϵϬ ϭϭ.ϳϬ ϭϰ.ϲϬ ϭϲ.ϲϬ ϭϲ.ϰϬ ϭϰ.ϭϬ ϭϬ.ϲϬ ϳ.ϭϬ ϰ.ϮϬ ;ϵϲͿ

Heat loss ƌate foƌ ŵeaŶ iŶteƌŶal teŵpeƌatuƌe, Lŵ, W [;ϯϵͿŵ ǆ [;ϵϯͿŵ - ;ϵϲͿŵ]

ϱϮϭϴ.ϱϵ ϱϬϰϴ.ϮϮ ϰϱϱϱ.Ϭϭ ϯϳϴϱ.ϴϴ Ϯϴϵϲ.ϲϮ ϭϵϮϵ.ϰϲ ϭϮϰϮ.ϴϰ ϭϯϬϳ.ϵϭ ϮϬϲϴ.ϵϴ ϯϭϳϱ.Ϯϲ ϰϮϴϬ.ϱϳ ϱϮϭϰ.ϳϮ ;ϵϳͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt, kWh/ŵoŶth Ϭ.ϬϮϰ ǆ [;ϵϳͿŵ - ;ϵϱͿŵ] ǆ ;ϰϭͿŵ

ϯϭϲϰ.ϬϮ ϮϱϲϮ.ϵϳ ϮϮϳϰ.ϳϬ ϭϰϲϱ.ϳϮ ϳϳϴ.ϴϯ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϰϱϵ.ϴϳ Ϯϯϳϯ.ϲϲ ϯϮϭϲ.Ϭϳ

∑;ϵϴͿϭ...ϱ, ϭϬ...ϭϮ = ϭϳϮϵϱ.ϴϱ ;ϵϴͿ

SpaĐe heatiŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϵϴͿ ÷ ;ϰͿ ϱϴ.ϳϴ ;ϵϵͿ

ϴĐ. SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt

JaŶ Feď Maƌ Apƌ MaǇ JuŶ Jul Aug Sep OĐt Noǀ DeĐ

Heat loss ƌate Lŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϯϯϳϲ.Ϯϳ Ϯϲϱϳ.ϵϮ ϮϳϮϲ.ϰϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϬͿ

UtilisatioŶ faĐtoƌ foƌ loss ƞŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϲϳ Ϭ.ϳϳ Ϭ.ϳϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϭͿ

Useful loss ƞŵLŵ ;ǁattsͿ ;ϭϬϬͿŵ ǆ ;ϭϬϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϮϮϳϮ.ϰϱ ϮϬϰϱ.ϯϱ ϭϵϱϭ.ϭϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϮͿ

GaiŶs

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϯϰϰϭ.Ϭϵ Ϯϯϯϯ.ϲϬ Ϯϭϰϯ.ϭϱ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ;ϭϬϯͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt, ǁhole dǁelliŶg, ĐoŶtiŶuous ;kWhͿ Ϭ.ϬϮϰ ǆ [;ϭϬϯͿŵ - ;ϭϬϮͿŵ] ǆ ;ϰϭͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϭϮϭ.ϰϮ Ϯϭϰ.ϰϲ ϭϰϮ.ϴϴ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϰͿϲ...ϴ = ϰϳϴ.ϳϲ ;ϭϬϰͿ
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Cooled fƌaĐtioŶ Đooled aƌea ÷ ;ϰͿ = ϭ.ϬϬ ;ϭϬϱͿ

IŶteƌŵitteŶĐǇ faĐtoƌ ;Taďle ϭϬͿ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.Ϯϱ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϲͿϲ...ϴ = Ϭ.ϳϱ ;ϭϬϲͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt ;ϭϬϰͿŵ ǆ ;ϭϬϱͿ ǆ ;ϭϬϲͿŵ

Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ ϯϬ.ϯϱ ϱϯ.ϲϭ ϯϱ.ϳϮ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ Ϭ.ϬϬ

∑;ϭϬϳͿϲ...ϴ = ϭϭϵ.ϲϵ ;ϭϬϳͿ

SpaĐe ĐooliŶg ƌeƋuiƌeŵeŶt kWh/ŵ²/Ǉeaƌ ;ϭϬϳͿ ÷ ;ϰͿ = Ϭ.ϰϭ ;ϭϬϴͿ

ϴf. FaďƌiĐ eŶeƌgǇ effiĐieŶĐǇ

Taƌget FaďƌiĐ EŶeƌgǇ EffiĐieŶĐǇ ;TFEEͿ [;ϵϵͿ + ;ϭϬϴͿ] * ϭ.ϭϱ = ϲϴ.Ϭϲ ;ϭϬϵͿ


