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1.0 Executive Summary This report details the overheating assessment carried out in accordance with CIBSE Guide A: Environmental Design, CIBSE TM52 The limits of thermal comfort: avoiding overheating in European buildings and TM59 Design methodology for the assessment of overheating risk in homes. Based on the assumptions contained within the report with regard to lighting, occupancy, equipment, building operation, construction thermal properties, weather data and windows openings; mechanical cooling is required in all apartments to satisfy the criteria for assessing overheating in TM52 and TM59 should the windows at the development be closed. In accordance with the August 2017 Acoustics report carried out by WSP and submitted for planning, the windows have been modelled closed in the overheating analysis; the mechanical ventilation (MVHR) is on in the assessment.  The weather files used for the simulations are the current Design Summer Year (DSY) for London Heathrow; this has summer and winter design temperatures of 31.4° and -2.8° respectively. The model must also pass based on the Future 2020 DSY1, high emissions, 50% percentile scenario file.  The results from the thermal model demonstrate that the maximum allowable temperature of 26°C, as defined in TM59, is exceeded in all bedrooms during when the time period of 24 hours between May and September is analysed with windows closed. Should the windows be openable within bedrooms between restricted hours of 07:00 – 23:00 CIBSE TM52 satisfied. The results from the thermal model demonstrate that the maximum allowable temperature of 26°C is exceeded in all living/kitchen areas during the occupied period (13 hours per day) between May and September is analysed with windows closed. Should the windows be openable within kitchen/living rooms  comply with CIBSE TM52. Should the windows be openable within kitchen/living areas the rooms between restricted hours of 07:00 – 23:00 CIBSE TM52 satisfied. Communal corridors have also been assessed; although some of these overheat, CIBSE TM59 states that whilst there is no mandatory target, if an operative temperature of 28°C is exceeded for more than 3% of the annual hours, these should be flagged as a significant risk within the report; it is proposed that these corridors will be mechanically ventilated.   
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2.0 Introduction 2.1 Background Patrick Parsons Ltd has been appointed by Redrow to carry out the overheating assessment for the Comag development at West Drayton. 2.2 Aims and Objectives The London Plan 2016 states that major development proposals should demonstrate how the design, materials, construction and operation of a development would minimise overheating and also meet its cooling needs. New developments in London should also be designed to avoid the need for energy intensive air conditioning systems as much as possible. The aim of this analysis is to investigate whether the building would meet the performance standards within the internal environments with regards to summertime temperatures and the ventilation set out in CIBSE TM52 – The limits of thermal comfort: avoiding overheating in European buildings, CIBSE TM59 – Design methodology for the assessment of overheating risk in homes and CIBSE Guide A – Environmental Design. The report describes the different performance standards, then addresses how the modelling was carried out and if the building meets the performance standard.  2.3 Modelling  The model was constructed in IES Virtual Environments VE 2017 Version 2017.3.0.0. Analysis of the occupied spaces in a building model has been assessed in VistaPro using the weather and room variables. The assessment undertaken in preparing this report is based on the information from the design team and assumptions as stated within the report. CIBSE TM59 states that developments should refer to the latest CIBSE design summer year (DSY) files and be required to pass using the DSY1 file most appropriate to the site location, for the 2020s, high emissions, 50% percentile scenario. A minimum requirement for passing the overheating checks is to comply with the current DSY file, with the use of additional weather files recommended to explore performance where there is particular concern.           
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3.0 Assessment Criteria 3.1 Introduction The assessment of overheating is driven by the following documents: 3.2 London Plan (Policy 5.9) Policy 5.9 of the London Plan 2016 requires development proposals to reduce the impact of the urban heat island effect in London. It also encourages the design of places and spaces to avoid overheating and excessive heat generation, and to reduce overheating due to impacts of climate change and the urban heat island effect on an area wide basis. 
− Major development proposals should reduce potential overheating and reliance on air conditioning systems and demonstrate this in accordance with the following cooling hierarchy: 
− Minimise internal heat generation through energy efficient design 
− Reduce the amount of heat entering the building in summer through orientation, shading albedo, fenestration, insulation and green roofs and walls 
− Manage the heat within the building through exposed internal thermal mass and high ceilings 
− Passive ventilation 
− Mechanical ventilation  
− Active cooling systems            Major development proposals should demonstrate how the design, materials, construction and operation of the development would minimise overheating and also meet its cooling needs. New developments in London should also be designed to avoid the need for energy intensive air conditioning systems as much as possible. Although the London Plan addresses the avoidance of overheating within buildings, it does not stipulate any document that must be followed; to assess overheating in the apartments and corridors CIBSE Guide A, CIBSE TM52 and CIBSE TM59 have been used. 3.3 Planning Requirement 12 – Protection from Ingress of Polluted Air Planning requirement 12 states the following; Prior to commencement (other than demolition) a scheme designed to minimise the ingress of pollutes air shall be submitted for approval in writing by the Local planning Authority. The design must take into account climate change pollutants. Any suitable ventilation systems will need to address the following: 
− Take air from a clean location or treat the air and remove pollutants; 
− Be designed to minimise energy usage; 
− Be sufficient to prevent summer overheating 
− Have robust arrangements for maintenance. 
− Minimise internal heat generation through energy efficient design Thereafter and prior to occupation, the scheme shall be completed in strict accordance with the approved details and thereafter maintained for the life of the development. 

Summer overheating is assessed in line with CIBSE Guide A, CIBSE TM52 – The limits of thermal comfort: avoiding overheating in European buildings and CIBSE TM59 – Design methodology for the assessment of overheating risk in homes.  3.4 Requirements of CIBSE Guide A Dwellings are required to comply with the environmental performance criteria set out in CIBSE Guide A 2015 
– Environmental Design. The following section describes these requirements. It is acknowledged that as an adaptive approach to comfort, CIBSE Guide A 2015 considers the way in which acceptable indoor conditions are related to external temperatures. For dwellings, the overheating criteria are stipulated in CIBSE Guide A 2015 as follows;  

− It is desirable that bedroom temperatures at night should not exceed 26 °C unless there is some means to create air movement in the space, e.g. ceiling fans. It is stated that temperatures much above 24°C can cause thermal discomfort and affect quality of sleep. 
− All occupied rooms should not exceed an operative temperature of 26°C for more than 3% of the annual occupied period. 3.5 Requirements of CIBSE TM52 – The limits of thermal comfort: avoiding overheating in European buildings CIBSE TM52 2013 states the criteria based on an adaptive approach to thermal comfort; this adaptive approach to thermal comfort shows that the temperature at which the majority of people are comfortable 

͚traĐks͛ the ŵeaŶ iŶdoor teŵperature ďeĐause of the ĐorrelatioŶ ďetǁeeŶ iŶdoor aŶd outdoor teŵperature in free-running buildings. This means that comfort temperature also varies with outdoor temperature in buildings in free-running mode.  The following criteria are used to provide an assessment of overheating, a room or building is classed as at risk of overheating if it fails any two of the three criteria; 
− The first criterion sets a limit for the number of hours that the operative temperature can exceed the threshold comfort temperature (upper limit of the range of comfort temperature) by 1K or more during the occupied hours of a typical non-heating season (1 May to 30 September) 
− The second criterion deals with the severity of overheating within any one day, which can be as important as its frequency, the level of which is a function of both temperature rise and its duration. This criterion sets a daily limit for acceptability. 
− The third criterion sets an absolute maximum daily temperature for a room, beyond which the level of overheating is unacceptable.  The criteria stipulated by CIBSE TM52 only applies to habitable rooms (e.g. living areas, kitchens and bedrooms). The criteria are only applicable to units which have unrestricted windows openings; this is not the case for the apartments in the Phase 2 development due to acoustic concerns.    
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 3.6 Requirements of CIBSE TM59 – Design methodology for the assessment of overheating risk in homes CIBSE TM59 2017 outlines a standardised approach to predicting overheating risk for residential building designs using dynamic thermal analysis. The methodology will; 
− Allow different designs to be compared with a common approach, based on reasonable assumptions 
− Support design decisions that improve comfort without cooling 
− Provide consistency across the industry as all consultants will be using the same methodology for overheating risk prediction This methodology will not; 
− Guarantee that people will always be comfortable in compliant spaces, however they act 
− Take into account unusual use  As identified in the WSP August 2017 Acoustics report it is stated that due to acoustic concerns, the apartments shall be restricted in terms of window openings. Under these conditions, the following compliance criteria are assessed: 
− The CIBSE fixed temperature test – all occupied rooms should not exceed an operative temperature of 26°C for more than 3% of the annual occupied hours  
− Whilst there is no mandatory target for corridors to meet, if an operative temperature of 28°C is exceeded for more than 3% of the total annual hours, then this should be identified as a significant risk within the report.  
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4.0 Model Information 4.1 Building Type & Data 4.1.1 Location Data Building type:   Residential Infiltration:   0.25 Air changes per hour  Weather File Location:  London Heathrow DSY1, current      London Heathrow DSY1, 2020 high emissions, 50% percentile    

Figure 4.1 Graph of external dry bulb temperature for the London Heathrow DSY1, current weather file    

Figure 4.2 Graph of external dry bulb temperature for the London Heathrow DSY1, 2020 high emissions, 50% percentile            
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4.1.2 Building Geometry The building has been modelled using the layout, elevations and section drawings provided by Sadler Brown Architects; see Appendix A. 

 Figure 4.3 ͚Coŵag DyŶaŵiĐ Therŵal Model͛ isoŵetriĐ  

 Figure 4.4 ͚Coŵag DyŶaŵiĐ Therŵal Model͛ plaŶ ǀieǁ 

 Figure 4.5 ͚Coŵag DyŶaŵiĐ Therŵal Model͛ Ŷorth eleǀatioŶ  

 Figure 4.6 ͚Coŵag DyŶaŵiĐ Therŵal Model͛ east eleǀatioŶ 
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 Figure 4.7 ͚Coŵag DyŶaŵiĐ Therŵal Model͛ south eleǀatioŶ  

 Figure 4.8 ͚Coŵag DyŶaŵiĐ Therŵal Model͛ ǁest eleǀatioŶ  

4.1.3 Construction Element Data The following U-values have been used in the model Table 4.2 Construction Element Construction Element Thermal Admittance (W/m²K) Source/Requirement External wall 0.16 WSP Overheating Assessment January 2018 Internal partition 1.15 WSP Overheating Assessment January 2018 Floor 0.1 WSP Overheating Assessment January 2018 Roof 0.1 WSP Overheating Assessment January 2018 Doors 2.2 WSP Overheating Assessment January 2018  Table 4.3 Glazing Element Table  Construction Element Thermal Transmittance (U-value) (W/m²K) 
Solar Transmittance (G-value) Light Transmittance Source/Requirement 

External glazing 1.0 0.35 0.71 WSP Overheating Assessment January 2018 Rooflights 1.0 0.35 0.6 WSP Overheating Assessment January 2018 Application: - Window exposure type: Semi exposed wall - Internal shading device: light-coloured venetian blind – night time resistance 0.05 m²K/W, shading coefficient 0.61 and short-wave radiant fraction 0.3 (BRE data for typical internal blind)  4.2 Occupancy, Lighting and Equipment profiles Profiles were set up in the model to govern when occupancy, lighting and equipment heat gains occur throughout the day. These were as follows; 4.2.1 Occupancy Profile The occupancy profiles set in the model are based on the recommendations as outlined in TM59:2017. A value of 75W sensible and 55W latent has been used within the apartments. Profiles are outlined in Table 4.5. 4.2.2 Lighting Profile The lighting is based on a load of 2W/m²; value used for an energy efficient new-build home. It is assumed that good daylighting levels are available. For communal corridors, a value of zero has been used due to PIR sensors being present. The operating profiles for the lighting in the apartments are based on the following variation: 
− 0% Load (0.00 - 18.00 & 23.00 – 24.00) 
− 100% Load (18.00 – 23.00) 
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4.2.3 Equipment Profile The equipment operating profiles are stated in Table 4.5. The overheating assessment also takes into account the distribution gains on the communal side of the Heat Interface Unit (HIU). Heat losses per metre of pipework are provided by the Domestic Building Services Compliance Guide 2013. Table 4.4 Heat losses from pipework Room reference Heat loss from pipe (W) -1 A Circulation 141.2 0 A Circulation 169.4 1 A Circulation 55.3 1 A Circulation 494.2 2 A Circulation 635.4 2 A Circulation 494.2 3 A Circulation 494.2 3 A Circulation 494.2 4 A Circulation 211.8 4 A Circulation 494.2 5 A Circulation 211.8 5 A Circulation 494.2 6 A Circulation 564.8  A pipework heat loss of 80W per room has been applied to the apartments, based on 10m of pipe modelled as 8 W/m heat loss, as per CIBSE TM59.    
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  Table 4.5 Occupancy and equipment gain descriptions as stated in CIBSE TM59 Unit/Room Type Occupancy Equipment Load 1-bedroom apartment: living/kitchen 1 person from 9am to 10pm; room is unoccupied for the rest of the day Peak load of 450W from 6pm to 8pm 200W from 8pm to 10pm 110W from 9am to 6pm and from 10pm to 12pm Base load of 85W for the rest of the day 2-bedroom apartment: living/kitchen 2 people from 9am to 10pm; room is unoccupied for the rest of the day Peak load of 450W from 6pm to 8pm 200W from 8pm to 10pm 110W from 9am to 6pm and from 10pm to 12pm Base load of 85W for the rest of the day 3-bedroom apartment: living/kitchen 3 people from 9am to 10pm; room is unoccupied for the rest of the day Peak load of 450W from 6pm to 8pm 200W from 8pm to 10pm 110W from 9am to 6pm and from 10pm to 12pm Base load of 85W for the rest of the day Double/twin bedroom (inc. single room able to accommodate a double bed 2 people at 70% gains from 11pm to 8am 2 people at full gains from 8am to 9am and 10pm to 11pm 1 person at full gains in the bedroom from 9am to 10pm Peak load of 80W from 8am to 11pm Base load of 10W during the sleeping hours Communal corridor Assumed to be zero Pipework heat loss only; refer to Table 4.4                
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5.0 Mechanical Services 5.1 Introduction The proposed mechanical services for the apartments and communal corridors are described below. 5.2 Ventilation  5.2.1 Natural Ventilation All apartments in the Comag Phase 2 building have been assumed, in the overheating assessment to have restricted window openings i.e. windows to be closed in line with the WSP Acoustics Report August 2017. 5.2.2 Mechanical Ventilation Mechanical ventilation to each apartment is to be provided via a heat recovery unit. Building Regulations Approved Document F stipulates the continuous ventilation rates that this type of apartment has to provide. There are 3 requirements that have to be satisfied. Table 5.1 Requirement 1 – extract ventilation requirements for the kitchen, utility and bathroom  Extract ventilation rate Kitchen 13 l/s Utility Room 8 l/s Bathroom 8 l/s  Table 5.2 Requirement 2 – minimum supply rate based on number of bedrooms per unit  Whole dwelling rate 1B2P 13 l/s 2B4P 21 l/s 3B5P 25 l/s 3B6P 29 l/s  Requirement 3 – the minimum ventilation rate should not be less than 0.3 l/s per m² of internal floor area.  Communal corridors will be provided with an air change rate of 4ACH.  MVHR units shall include a summer boost facility to prevent overheating. Should the room temperature exceed 21°C the MVHR boost facility shall be enabled providing an additional 17l/s of supply air to the kitchen and bedrooms. The building has also been modelled to include openable windows and no mechanical ventilation to determine how sensitive the building is to window openings. The following opening parameters have been set in the window opening profile: 
− Internal temperature must be greater than the external temperature 
− External temperature must be greater than 16°C 

   5.3 Heating Heating to the apartments shall be provided by a heat interface unit located in the utility cupboard of each apartment. The apartments in Building A and Building B shall be heated via radiators and underfloor heating respectively. The basement energy centre shall house new high efficiency condensing gas boilers and a CHP; from the energy centre the LTHW system shall consist of a constant temperature circuit serving the heat interface units in each apartment. 5.4 Domestic Hot Water The domestic hot water to the apartments shall be provided by a heat interface unit located in the utility cupboard of each apartment. The Plumbing Engineering Services Design Guide provides values for the total daily hot water demand per person for a 1-bedroom, 2-bedroom and 3-bedroom apartment of 115 litres, 75 litres and 55 litres respectively. Figure 5.1 shows the applied operation profile for the hot water usage.  

  Figure 5.1 Domestic hot water operation profile  Peak hot water demand per person for the 1-bedroom, 2-bedroom and 3-bedroom apartments are 10.93 litres, 7.13 litres and 5.23 litres respectively.       
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6.0 Overheating Assessment Results 6.1 Assessment Software The dynamic thermal model was created using CIBSE AM11 accredited IES Apache simulation software version 2017.3.0.0.  6.2 Simulation The assessment includes all apartments as they have all been identified as dwellings at risk of overheating due to the following criteria set out in TM59: 
− Large areas of glazing 
− On the topmost floor 
− Less shading 
− Large, sun-facing windows 
− Having a single aspect 
− Limited opening windows Further to the assessment of apartments; communal corridors have been assessed for overheating as they contain community heating distribution pipework. The simulation has been carried out based on the input data as described in section 4 and 5 of this report. The results are described in the following sections. Further to the current weather file being used to run the simulations; the building has also been run against the London Heathrow DSY1 file for the 2020, high emissions, 50% percentile scenario as required under CIBSE TM59. The following simulations have been carried out: 
− No Cooling, MVHR, Windows Closed, Blinds For fully detailed modelling results, see Appendix B and Appendix C. 6.2.1 Bedroom Temperature  CIBSE Guide A states that bedroom temperatures should not exceed an absolute threshold of 26°C. Initial results, with the current DSY1 weather file for Heathrow Airport and the windows closed, show that the use of MVHR is not sufficient in maintaining the temperatures within the stipulated limits without openable windows. It can be concluded that comfort cooling is required in all bedrooms as temperatures exceed the maximum of 26°C between May and September. 6.2.2 Living/Kitchen Temperature  CIBSE Guide A states that bedroom temperatures should not exceed an absolute threshold of 26°C. Initial results, with the current DSY1 weather file for Heathrow Airport and the windows closed, show that the use of MVHR is not sufficient in maintaining the temperatures within the stipulated limits without openable windows. It can be concluded that comfort cooling is required in all bedrooms as temperatures exceed the maximum of 26°C between May and September. 

6.2.3 Communal Corridor Temperature  The results demonstrate that with the mechanical ventilation rates and pipework heat losses stated in previous sections; the following communal corridors exceed 28°C for more than 3% of annual hours: 
− 0 A Circulation 
− 4 A Circulation 
− 5 A Circulation Although there is no mandatory target to meet, the above areas have been identified as a significant risk. 6.3 Further Analysis To further interrogate the sensitivity of the model and the design parameters used; the following conditions, which were previously dismissed as they were deemed unacceptable due to planning restrictions and acoustic concerns, have been simulated to demonstrate the use of the London Plan cooling hierarchy.  Table 6.1 Modelling inputs for further overheating analysis   Blinds Windows open Windows open Restricted times MVHR Cooling Simulation 1 ✓ ✓ x ✓ x Simulation 2 ✓ x ✓ ✓ x Simulation 3 ✓ x x ✓ ✓  For fully detailed modelling results, see Appendix D. Following the analysis, should the windows be openable, both the bedrooms and living/kitchen areas comply with CIBSE TM52. Should window opening time be restricted between the hours of 07.00 – 23.00, the room meet the TM52 overheating criteria. 

− Windows open between 07.00 – 23.00 when the room temperatures exceeds 25°C 
− Typical bedroom windows would be opened 550 – 660 hours a year (6.2% - 6.85%) 
− Typical Kitchen/ Living rooms would be open around 850 hours and year (9.71%)          
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7.0 Conclusion 7.1 Summary The report details the overheating assessment for the satisfaction of CIBSE Guide A, TM52 and TM59. Based on the assumptions contained within the report with regard to lighting, occupancy, equipment, building operation, construction thermal properties and window openings; mechanical cooling is required in all apartments if the windows are to remain closed as per the WSP acoustic report.  7.1.1 Bedroom Temperature Assessment The results from the thermal model demonstrate that the maximum allowable temperature of 26°C is exceeded in all bedrooms during when the time period of 24 hours between May and September is analysed. Therefore, comfort cooling or openable windows are required in order to ensure the maximum temperature in the bedroom does not exceed 26°C for more than 3% of the annual occupied period.  7.1.2 Living/Kitchen Temperature Assessment The results from the thermal model demonstrate that the maximum allowable temperature of 26°C is exceeded in all living/kitchen areas during the occupied period (13 hours per day) between May and September is analysed. Therefore, comfort cooling or openable windows is required in order to ensure that the maximum temperature does not exceed 26°C for more than 3% of the year. 7.1.3 Proposal The results in sections 6.2.1, 6.2.2 and 6.3 demonstrate the requirement for comfort cooling or natural ventilation via openable windows is required to supplement the MVHR to pass the criteria stipulated in CIBSE Guide A, TM52 and TM59. Subject to further acoustic analysis of the site it is proposed that the site is mechanical ventilation via MVHR with summer bypass and boost facility. In addition to this window shall be openable during high summertime temperatures which is expected to occur between 7 – 10% of the year.              
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