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1 Executive Summary 
Waterstone Design have undertaken an overheating assessment of the proposed development for 

Plot 3A, Bollo Lane, Action ("the site") to identify whether any dwellings are at a significant risk of 

overheating as well demonstrating compliance with 1M59 & Approved Document 0. This report is 
also in support of a S96A application which seeks NMA to Planning Permission (2013790UT) to alter 

conditions to enable changes to the approved plans and elevations in response of new fire safety 

requirements and an improved overheating strategy for Plot 3A. 

This report summaries the process undertaken and outlines the results of the thermal comfort 
analysis whilst describing any passive measures which may be required to ensure all spaces maintain 

acceptable levels of thermal comfort. The assessment uses profiles and schedules which are in line 

with CIBSE guidance TM52:2013 & TM59:2017. To achieve compliance, dwellings must pass both of 

the below criteria: 

• For living rooms, kitchens and bedrooms: the number of hours during which DT is greater 

than or equal to one degree (K) during the period May to September inclusive shall not be 

more than 3 percent of occupied hours. (CIBSE TM52 Criterion 1: Hours of exceedance). 
• For bedrooms only: to guarantee comfort during the sleeping hours the operative temperature 

in the bedroom from 10 pm to 7 am shall not exceed 26 °C for more than 1% of annual hours. 

(Note: 1% of the annual hours between 22:00 and 07:00 for bedrooms is 32 hours, so 33 or 

more hours above 26 °C will be recorded as a fail). 

Initial results have identified that using a specification of 0.63 g-value and restricted natural 
ventilation, many of the habitable rooms did not comply with the TM59 criteria. In addition to this, 

acoustic constraints stipulate that bedroom windows must remain closed however it should be noted 

that if openable windows are used in dwellings, the development can comply with applicable criterion. 

Consequently, the following approaches (Option A & B) are proposed to satisfy acoustic constraints 
whilst both proposed options incorporate improved measures above the consented Energy Strategy: 

• All residential glazing to benefit from a g-value of 0.37. 
• The incorporation of passive design measures such as balconies, thermal mass (construction 

build ups) as well as increased internal and external reveals to reduce solar gains. 
• An MVHR (Mechanical Ventilation with Heat Recovery) to each dwelling delivering 50 (Us) 

extracting humid indoor air and providing fresh air to occupants. 
• Natural ventilation has been provided to all (KitchenLivingDining' areas through openable 

windows and balcony doors during occupied, daytime hours. 

O Option A - 'Hybrid Cooling System' which combines high levels of indoor air quality 
with the added benefit of summer cooling to mitigate overheating for bedroom areas. 

O Option B — A dedicated 'Purge Ventilation Unit' to bedroom areas allowing the rapid 
removal of stale, warm air from the dwelling to improve thermal comfort. 
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2. Introduction 

To reduce the risk of overheating and reliance on cooling measures such as air conditioning, the 
development has been designed in accordance with new guidance released as part of Approved 
Document 0 (Overheating) 2021 edition due to transitional arrangements for the scheme to ensure 
the strategy for reducing overheating risk is acceptable. This is outlined below: 

Limiting solar gains 

Solar gains in summer should be limited by any of the following means. 

a. Fixed shading devices, comprising any of the following. 

i. Shutters 
ii. External blinds 

Overhangs 
iv. Awnings 

b. Glazing design, involving any of the 
i. Size 
ii. Orientation 
iii. g-value 
iv. Depth of the window reveal. 

c. Building design — for example, the placement of balconies. 

d. Shading provided by adjacent permanent buildings, structures, or landscaping. 

Although internal blinds and curtains provide some reduction in solar gains, they should not be taken 
into account when considering whether requirement 01 has been met. 

Foliage, such as tree cover, can provide some reduction in solar gains. However, it should not be 
taken into account when considering whether requirement 01 has been met. 

Removing excess heat 

Excess heat should be removed from the residential building by any of the following means. 
a Opening windows (the effectiveness of this method is improved by cross-ventilation). 
b. Ventilation louvres in external walls. 
c. A mechanical ventilation system. 
d. A mechanical cooling system 

The building should be constructed to meet requirement 01 using passive means as far as 
reasonably practicable. 

It should be demonstrated to the building control body that all practicable passive means of limiting 
unwanted solar gains and removing excess heat have been used first before adopting mechanical 
cooling. 

Any mechanical cooling (air-conditioning) is expected to be used only where requirement 01 cannot 
be met using openings. 
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3. CIBSE TM52 Overheating Criteria — Adaptive Thermal 
Comfort 

Historically, overheating in buildings has been quantified by the number of hours per year that the 
indoor temperature exceeds a particular temperature regardless of what the external temperature 
may be. However, studies have demonstrated that comfortable room temperatures vary subject to the 
external air temperature. Occupants are more likely to be 'comfortable' at higher room temperatures 
during periods of prolonged warmer weather. This is known as Adaptive Thermal Comfort. 

In response to this CIBSE produced Technical Memorandum 52 (TM52) The limits if thermal comfort: 
avoiding overheating in European buildings" which provides a methodology for assessment of 
Adaptive Thermal Comfort. 

The TM52 assessment is based on the comparison of predicted room temperature with a maximum 
acceptable room temperature derived from the running mean of the outdoor temperature. The running 
mean used, places greater weight on the temperature for days closer to the present as these have 
more influence on a person's perceived comfort levels. 

TM52 assesses thermal comfort based upon three criteria, with a 'pass' being dependent upon at 
least two of the three criteria being met. The three criteria are described below: 

1. Hours of Exceedance 

This criterion assesses the number of hours (He) during which the temperature difference (between 
actual operative temperature and maximum allowed temperature) is greater than or equal to one 
degree during the period of May to September inclusive shall not be more that 3% of occupied hours. 

Threshold temperature exceeded by one degree 5 3% of occupied hours 

2. Daily Weighted Exceedance 

This criterion assesses the severity of overheating, the weighted exceedance (We) shall be less than 
or equal to 6 degree-hours in any one day. 

Daily weighted exceedance (degree-hours) 5 6 

3. Upper Limit Temperature 

Criterion 3 sets an absolute maximum threshold for the indoor operative temperature for which the 
temperature difference between indoor operative temperature and maximum allowed temperature 
shall not exceed four degrees 

Temperature 5 upper limit 
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4. CIBSE TM59 Overheating Criteria - Adaptive Thermal 
Comfort 

Homes that are predominantly naturally ventilated, including homes that have mechanical ventilation 
with heat recovery (MVHR), with good opportunities for natural ventilation in the summer should 
assess overheating using the adaptive method based on CIBSE 1M52 (2013), as described in section 
1 below. 

In order to allow the occupants to 'adapt', each habitable room needs operable windows with a 
minimum free area that satisfies the purge ventilation criteria set in Part F of the Building Regulations, 
i.e. the window opening area should be at least 1/20th of the floor area of the room (different 
conditions exist for windows with restricted openings, and the same requirement applies for external 
doors). Control of overheating may require accessible, secure, quiet ventilation with a significant 
openable area. 

Homes that are predominantly mechanically ventilated because they have either no opportunity or 
extremely limited opportunities for opening windows (e.g. due to noise levels or air quality) should be 
assessed for overheating using the fixed temperature method based on CIBSE Guide A (2015a), as 
described in section 2 below. 

1. Criteria for homes predominantly naturally ventilated 

Compliance is based on passing both of the following two criteria: 

(a) For living rooms, kitchens and bedrooms: the number of hours during which DT is greater 
than or equal to one degree (K) during the period May to September inclusive shall not be 
more than 3 percent of occupied hours. (CIBSE TM52 Criterion 1: Hours of exceedance). 

(b) For bedrooms only: to guarantee comfort during the sleeping hours the operative temperature 
in the bedroom from 10 pm to 7 am shall not exceed 26 °C for more than 1% of annual hours. 
(Note: 1% of the annual hours between 22:00 and 07:00 for bedrooms is 32 hours, so 33 or 
more hours above 26 °C will be recorded as a fail). 

Criteria 2 and 3 of CIBSE 1M52 may fail to be met, but both (a) and (b) above must be passed for all 
relevant rooms. 

2. Criteria for homes predominantly mechanically ventilated 

For homes with restricted window openings, the CIBSE fixed temperature test must be followed, i.e. 
all occupied rooms should not exceed an operative temperature of 26 °C for more than 3% of the 
annual occupied annual hours 
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5. Detailed Site Analysis 
This application relates to a non-material amendment (N MA) application rather than the previously 
consented scheme« 

• An NMA to Planning Permission Ref: 201379OUT to alter conditions to enable changes to the 
approved plans and elevations to respond to new fire safety requirements and an improved 
overheating strategy for Plot 3A Alteration to various conditions for clarification purposes' « 

• The application is submitted to Ealing Council as the Local Planning Authority ("LPA")« 

• This Report should be read in conjunction with other technical documents submitted in 
support of the application for Plot 3A« 
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6. Modelling 
The models for each dwelling have been created using Design Builder v7.2.0.32 which utilises the 
EnergyPlus simulation calculation engine. This software has been used as it allows the simulations to 
adopt 'Approved Document 0 rules' which incorporates updated scripting to coincide with 
temperature variables listed in AD-0. The analysis was conducted by a qualified and competent 
person who has undertaken a relevant course to enable them to carry out assessments in the Design 
Builder software. 

In terms of the modelling, a significant number of dwellings have been assessed which are deemed to 
be at risk of overheating due to factors such as acoustic restrictions, single aspect, have large areas 
of glazing or a combination of each of these. These have been represented using updated floor plans 
which can be seen below: 

• Levels 05, 06 & 11 
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• Levels 13, 17 & 21 
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7. Development Features 

7.1 Building Fabric 

The following building elements have been assumed as per the Barratt fabric specification for Part L 
2021. The U-Values, thermal mass and g-values have been modelled as follows. 

Element 

Ground Floor 
External Wall 

U -Value (W/m2K) 

Roofs 
Windows 

Kappa (kJ/m2K) 

0.12 76720 
0.18 (SFS) 21.0475 

0.11 37.6544 
1.2 (0.37 g-value) N/A 

Air Permeability 4 m3/hr.m2 @50Pa. 

7.2 Natural Ventilation 

Natural ventilation is to be provided by means of openable windows where applicable which is an 
effective way to mitigate overheating as this delivers fresh air to the occupants. lt should be noted that 
ventilation air change rates have been calculated by EnergyPlus utilising the detailed calculation, and 
wind speed/orientation data from the weather data files which allows calculation of air change rates 
for the given site location. 

It has been scheduled that the occupants will be able to open any applicable windows during hot 
weather when internal temperatures are in line with Section 2 of Approved Document a 

a. When a room is occupied during the day (8am to 11pm), openings should be modelled to do 
all of the following. 

i. Start to open when the internal temperature exceeds 22°C. 
ii. Be fully open when the internal temperature exceeds 26°C. 
iii. Start to close when the internal temperature falls below 26°C. 
iv. Be fully closed when the internal temperature falls below 22°C. 

b. At night (11pm to 8am), openings should be modelled as fully open if both of the following 
apply 

i. The opening is on the first floor or above and not easily accessible. 
ii. The internal temperature exceeds 23°C at 11pm. 

The free aperture of the windows has been calculated in accordance with the current elevational 
drawings. In order to calculate equivalent area, the discharge coefficient calculator as per Appendix D 
of Approved Document 0 has been utliised with further modelling undertaken to determine precise 
aperture alongside window opening angles which can be seen below. 

It should be noted that the equivalent area calculations have been modelled to ensure the overheating 
mitigation strategy is usable to coincide with Section 3 of Approved Document O. 

3.9 Openings that can be opened wider than 100mm may form part of the overheating 
mitigation strategy where they meet the follow condition: 

a Windows handles on windows the open outwards are not more than 650mm from the 
inside face of the wall when the window is at its maximum openable angle. 
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NIL 

In accordance with the above, the assumptions made within the modelling have been outlined below« 
It should be noted that the scheme has initially been designed to demonstrate compliance with AD-0 
and 1M59 using openable windows however, due to acoustic recommendations and constraints, 
bedroom windows have been assumed shut« 

`KitchenLivingDininq' - Balcony Areas lit i i ' 1  

Sliding Doors } 

-,„ 

..,/ 

• 

• Both doors assumed openable«  
• 85% equivalent area 
• Operation — Occupancy Schedule 

Side  Hung Casement Window  
, , - , 

- . _ ,... 
• 900 Inward Opening (1100m transom 

heights) 
• 88% equivalent area 
• Operation — Occupancy Schedule 

, — 
- 

`KitchenLivinciDininq' 
..  
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• 900 Inward Opening (1100m transom 

heights) 
• 88% equivalent area 
• Operation — Occupancy Schedule 

Acoustic Constraints Compliance Option 
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7.3 Mechanical Ventilation 

Mechanical ventilation systems are to be installed in line with Part F regulations to all dwellings 
providing ventilation as well as extracting humid indoor air« 

An MVHR (Mechanical Ventilation with Heat Recovery) unit has been modelled into all dwellings with 
a whole house ventilation rate of 501/s« lt should be noted that occupants are still able to open 
applicable windows as per the natural ventilation assumptions in the diagram above« 

Option A - Due to the acoustic constraints for bedroom areas, a cooling module can be added 
directly on-top-of, and operate in conjunction with, the already installed MVHR unit to create one 
packaged system. This added cooling significantly lowers the temperature of fresh air supplied into 
the dwelling, helping maintain comfortable internal temperature levels and mitigate overheating for 
residents. An example of modelling assumptions can be seen below which shows a flow rate of 50 Vs 
(from the MVHR unit) alongside (188 kW of cooling delivered at 143°C. 

29°C EXTERNAL AIR TEMPERATURE 

Conditions Cooling (kW) / Airflow Rates (Ws) 60 

1.03 

70 

117 

80 

1.29 

90 

1.40 

100 

1.49 

110 

1.57 

120 

1.62 
23"C Internal 

Combined kW 0.88 

Supply air C 14.3 14.8 15.2 15.7 16.2 16.7 17.2 17.8 

24"C Internal 
Combined kW 0.82 0.98 112 1.24 1.34 1.43 1.49 1.53 

Supply air °C 15.0 15.4 15.9 16.3 16.8 17.3 17.8 18.4 

25"C Internal 
Combined kW 0.80 0.95 1.07 1.18 1.27 1.34 1.39 1.43 

Supply air 'C 15.5 15.9 16.4 16.9 17.4 18.0 18.5 191 

25'C Internal 
Combined kW 0.78 0.91 1.02 111 119 1.25 1.30 1.33 

Supply air °C 15.9 16.4 17.0 17.5 18.1 18.6 19.2 19.8 

Option B - In addition to the MVHR (50 Vs), a dedicated Purge Ventilation Unit mechanically 
extracting an additional 50I/s within the bedroom areas during sleeping hours to improve thermal 
comfort for occupants« This amount of air can be extracted at an estimated 40% fan speed as per the 
performance graph below. 

Performance 

Static Pressure Pa 

700 

600 

500 

400 

300 

200 

100 

o 

0150mm (Bottom Inlet) 90- configurable versio-

o 50 100 
40E  

Volume Flow - lis 

150 

1001/4 

85.67% 

71.33% 

57.00% 

42.67% 

28.33% 
14% 
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7.4 Internal Doors 

Internal doors have been included and left open in the model in the daytime but are assumed to be 
closed when the occupants are sleeping as per 1M59 assumptions. 

7.5 Assumed Occupancy 

Occupancy levels have been defined by schedules within the software, which have been written in 
line with the values set out in Figure 1 within CIBSE 1M59. This table is attached as Appendix A at 
the end of this document. 

6 Corridors 

Any corridors have been modelled throughout apartment buildings to allow us to assess what 
temperatures they reach throughout the year. Communal corridor heat gains have been modelled 
based on calculated losses from pipework using the simplified method provided in Table 5 of the 
Domestic Building Services Compliance Guide (HMG,2013) - for these calculations, 28mm outside 
pipe diameter has been used 

In line with CIBSE TM59, there are no pass or fail criteria, but it is to be noted within the report if the 
temperature exceeds 28°C for more than 3% of the total annual hours. 

Table 1 Default heat losses from pipework 
(HMG, 2013; Table 5) 

Outside diameter 
of pipe (mm) 

Maximum heat loss per 
metre run of pipe (W/m) 

8 7.06 

10 7.23 

12 7.35 

15 7.89 

2? 9.12 

28 10.07 

35 11.08 

42 12.19 

54 14.12 
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8. 30 Visualisation 
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9. Results & Recommendations 

The following results demonstrates a summary of for all assessed habitable rooms against the criteria 
of CIBSE TM59. Based on a notional specification, methodology and assumptions outlined within this 
report, the initial results demonstrated that many of the habitable living spaces were exceeding the 
stipulated level of thermal comfort as defined by TM59. 

In order to address this, measures to reduce the level of overheating have been recommended as 
follows alongside two separate approaches: 

• Natural ventilation has been provided to all dwellings through applicable openable 
windows (KitchenLivingAreas) but only operational during daytime hours and once 
the internal air temperature exceeds 22°C — a table has been provided previously to 
outline openable areas within dwellings. 

• All residential glazing to benefit from a 0.37 g-value. 

• The incorporation of passive design measures such as balconies, thermal mass 
(construction build ups) and large internal/external reveals to reduce solar gain. 

O Natural Ventilation — As previously mentioned, if utilising openable windows 
in all areas, then the development can be compliant with TM59 and AD-0 
criterion however due to acoustic constraints the below M&E solution has 
been introduced to mitigation overheating due to restricted ventilation. 

O Option A - Singular packaged 'Hybrid Cooling System' which combines an 
MVHR unit providing heat exchanger coolth recovery with DX cooling due to 
unopenable windows in bedroom areas. 

O Option B - A dedicated 'Purge Ventilation Unit' to bedroom areas allowing 
the rapid removal of stale, warm air from the dwelling to improve thermal 
comfort. 

9.1 Natural Ventilation 

Criteria for predominantly naturally ventilated homes 
Block Zone Criterion A (%) Criterion B (hr) Pass/Fail 

L11X1B2PX50X50M210 DOUBLEBEDROOM 0 21.17 Pass 
L11X1B2PX50X50M210 LIVINGKITCHENDINING 0.08 N/A Pass 
L11X1B2PX50X50M211 DOUBLEBEDROOM 0 20.17 Pass 
L11X1B2PX50X50M211 LIVINGKITCHENDINING 0.09 N/A Pass 
L11X1B2PX50X50M26 DOUBLEBEDROOM 0 21.5 Pass 
L11X1B2PX50X50M26 LIVINGKITCHENDINING 0.03 N/A Pass 
L11X1B2PX50X50M27 DOUBLEBEDROOM 0 21.17 Pass 
L11X1B2PX50X50M27 LIVINGKITCHENDINING 0.03 N/A Pass 
L11X1B2PX50X50M28 DOUBLEBEDROOM 0 21.33 Pass 
L11X1B2PX50X50M28 LIVINGKITCHENDINING 0.08 N/A Pass 
L11X1B2PX50X50M29 DOUBLEBEDROOM 0 21.67 Pass 
L11X1B2PX50X50M29 LIVINGKITCHENDINING 0.08 N/A Pass 
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L11X1B2PX53X6M210 
L11X1B2PX53X6M210 
L11X1B2PX53X6M211 
L11X1B2PX53X6M211 
L11X1B2PX53X6M26 
L11X1B2PX53X6M26 
L11X1B2PX53X6M27 
L11X1B2PX53X6M27 
L11X1B2PX53X6M28 
L11X1B2PX53X6M28 
L11X1B2PX53X6M29 
L11X1B2PX53X6M29 

L11X2B3PX62X2M210 
L11X2B3PX62X2M210 
L11X2B3PX62X2M210 
L11X2B3PX62X2M211 
L11X2B3PX62X2M211 
L11X2B3PX62X2M211 
L11X2B3PX62X2M26 
L11X2B3PX62X2M26 
L11X2B3PX62X2M26 
L11X2B3PX62X2M27 
L11X2B3PX62X2M27 
L11X2B3PX62X2M27 
L11X2B3PX62X2M28 
L11X2B3PX62X2M28 
L11X2B3PX62X2M28 
L11X2B3PX62X2M29 
L11X2B3PX62X2M29 
L11X2B3PX62X2M29 

L11X3B4PX86X0M210 
L11X3B4PX86X0M210 
L11X3B4PX86X0M210 
L11X3B4PX86X0M210 
L11X3B4PX86X0M211 
L11X3B4PX86X0M211 
L11X3B4PX86X0M211 
L11X3B4PX86X0M211 
L11X3B4PX86X0M26 
L11X3B4PX86X0M26 
L11X3B4PX86X0M26 
L11X3B4PX86X0M26 
L11X3B4PX86X0M27 
L11X3B4PX86X0M27 
L11X3B4PX86X0M27 
L11X3B4PX86X0M27 

DOUBLEBEDROOM 
KITCHENLIVINGDINING 

DOUBLEBEDROOM 
KITCHENLIVINGDINING 

DOUBLEBEDROOM 
KITCHENLIVINGDINING 

DOUBLEBEDROOM 
KITCHENLIVINGDINING 

DOUBLEBEDROOM 
KITCHENLIVINGDINING 

DOUBLEBEDROOM 
KITCHENLIVINGDINING 

DOUBLEBEDROOM 
KITCHENLIVINGDINING 

SINGLEBEDROOM 
DOUBLEBEDROOM 

KITCHENLIVINGDINING 
SINGLEBEDROOM 
DOUBLEBEDROOM 

KITCHENLIVINGDINING 
SINGLEBEDROOM 
DOUBLEBEDROOM 

KITCHENLIVINGDINING 
SINGLEBEDROOM 
DOUBLEBEDROOM 

KITCHENLIVINGDINING 
SINGLEBEDROOM 
DOUBLEBEDROOM 

KITCHENLIVINGDINING 
SINGLEBEDROOM 
DOUBLEBEDROOM 

DOUBLEBEDROOM1 
KITCHENLIVINGDINING 

SINGLEBEDROOM 
DOUBLEBEDROOM 

DOUBLEBEDROOM1 
KITCHENLIVINGDINING 

SINGLEBEDROOM 
DOUBLEBEDROOM 

DOUBLEBEDROOM1 
KITCHENLIVINGDINING 

SINGLEBEDROOM 
DOUBLEBEDROOM 

DOUBLEBEDROOM1 
KITCHENLIVINGDINING 

SINGLEBEDROOM 

0 24.5 Pass 
0.39 N/A Pass 

0 24 Pass 
0.39 N/A Pass 

0 25.5 Pass 
0.47 N/A Pass 

0 25.17 Pass 
0.45 N/A Pass 

0 25.17 Pass 
0.44 N/A Pass 

0 25 Pass 
0.43 N/A Pass 
0.03 24.67 Pass 
0.45 N/A Pass 
0.17 27 Pass 
0.02 24.17 Pass 
0.44 N/A Pass 
0.16 25.33 Pass 

0 25.83 Pass 
0.49 N/A Pass 
0.17 29.17 Pass 

0 25 Pass 
0.46 N/A Pass 
0.16 27.83 Pass 
0.02 25 Pass 
0.45 N/A Pass 
0.15 27 Pass 
0.03 25.5 Pass 
0.46 N/A Pass 
0.15 27.5 Pass 
0.13 25.17 Pass 
0.1 25.67 Pass 

0.45 N/A Pass 
0.22 24 Pass 
0.13 25.33 Pass 
0.1 24.83 Pass 

0.41 N/A Pass 
0.22 23.67 Pass 
0.13 28.5 Pass 
0.07 26.33 Pass 
0.33 N/A Pass 
0.22 26.33 Pass 
0.13 27.67 Pass 
0.08 25.17 Pass 
0.39 N/A Pass 
0.21 25.33 Pass 
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"IME 
L11X3B4PX86X0M28 DOUBLEBEDROOM 0.13 26.67 Pass 
L11X3B4PX86X0M28 DOUBLEBEDROOM1 0.1 25.83 Pass 
L11X3B4PX86X0M28 KITCHENLIVINGDINING 0.47 N/A Pass 
L11X3B4PX86X0M28 SINGLEBEDROOM 0.24 25.33 Pass 
L11X3B4PX86X0M29 DOUBLEBEDROOM 0.13 26.17 Pass 
L11X3B4PX86X0M29 DOUBLEBEDROOM1 0.1 26.33 Pass 
L11X3B4PX86X0M29 KITCHENLIVINGDINING 0.48 N/A Pass 
L11X3B4PX86X0M29 SINGLEBEDROOM 0.24 25 Pass 
L11XPLOT1X1B2P10 DOUBLEBEDROOM O 24 Pass 
L11XPLOT1X1B2P10 KITCHENLIVINGDINING 0.28 N/A Pass 
L11XPLOT1X1B2P11 DOUBLEBEDROOM O 23.5 Pass 
L11XPLOT1X1B2P11 KITCHENLIVINGDINING 0.27 N/A Pass 
L11XPL0T1X1B2P6 DOUBLEBEDROOM O 24.5 Pass 
L11XPL0T1X1B2P6 KITCHENLIVINGDINING 0.33 N/A Pass 
L11XPLOT1X1B2P7 DOUBLEBEDROOM O 24.33 Pass 
L11XPLOT1X1B2P7 KITCHENLIVINGDINING 0.31 N/A Pass 
L11XPLOT1X1B2P8 DOUBLEBEDROOM O 23.83 Pass 
L11XPL0T1X1B2P8 KITCHENLIVINGDINING 0.31 N/A Pass 
L11XPL0T1X1B2P9 DOUBLEBEDROOM O 24 Pass 
L11XPL0T1X1B2P9 KITCHENLIVINGDINING 0.31 N/A Pass 

L11XPL0T2X2B4P10 DOUBLEBEDROOM1 O 24.5 Pass 
L11XPL0T2X2B4P10 DOUBLEBEDROOM2 0.03 26.17 Pass 
L11XPLOT2X2B4P10 KITCHENLIVINGDINING 0.28 N/A Pass 
L11XPLOT2X2B4P11 DOUBLEBEDROOM1 O 23.67 Pass 
L11XPLOT2X2B4P11 DOUBLEBEDROOM2 0.03 25.83 Pass 
L11XPLOT2X2B4P11 KITCHENLIVINGDINING 0.27 N/A Pass 
L11XPLOT2X2B4P6 DOUBLEBEDROOM1 O 24.67 Pass 
L11XPLOT2X2B4P6 DOUBLEBEDROOM2 O 26.17 Pass 
L11XPLOT2X2B4P6 KITCHENLIVINGDINING 0.28 N/A Pass 
L11XPLOT2X2B4P7 DOUBLEBEDROOM1 O 25 Pass 
L11XPLOT2X2B4P7 DOUBLEBEDROOM2 0.02 26.33 Pass 
L11XPLOT2X2B4P7 KITCHENLIVINGDINING 0.28 N/A Pass 
L11XPLOT2X2B4P8 DOUBLEBEDROOM1 O 25.33 Pass 
L11XPLOT2X2B4P8 DOUBLEBEDROOM2 0.03 26.83 Pass 
L11XPLOT2X2B4P8 KITCHENLIVINGDINING 0.3 N/A Pass 
L11XPLOT2X2B4P9 DOUBLEBEDROOM1 O 25.33 Pass 
L11XPLOT2X2B4P9 DOUBLEBEDROOM2 0.03 26.67 Pass 
L11XPLOT2X2B4P9 KITCHENLIVINGDINING 0.3 N/A Pass 

L11XPLOT3X2B3PW10 DOUBLEBEDROOM 0.18 31.33 Pass 
L11XPLOT3X2B3PW10 KITCHENLIVINGDINING 0.59 N/A Pass 
L11XPL0T3X2B3PW10 SINGLEBEDROOM 0.1 24 Pass 
L11XPL0T3X2B3PW11 DOUBLEBEDROOM 0.16 31.33 Pass 
L11XPL0T3X2B3PW11 KITCHENLIVINGDINING 0.55 N/A Pass 
L11XPL0T3X2B3PW11 SINGLEBEDROOM 0.1 23.5 Pass 
L11XPLOT3X2B3PW6 DOUBLEBEDROOM 0.11 31.5 Pass 
L11XPLOT3X2B3PW6 KITCHENLIVINGDINING 0.59 N/A Pass 
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L11XPLOT3X2B3PW6 SINGLEBEDROOM 0.09 27.33 Pass 
L11XPLOT3X2B3PW7 DOUBLEBEDROOM 0.12 31.17 Pass 
L11XPLOT3X2B3PW7 KITCHENLIVINGDINING 0.59 N/A Pass 
L11XPLOT3X2B3PW7 SINGLEBEDROOM 0.1 26.33 Pass 
L11XPLOT3X2B3PW8 DOUBLEBEDROOM 0.14 31.67 Pass 
L11XPLOT3X2B3PW8 KITCHENLIVINGDINING 0.59 N/A Pass 
L11XPLOT3X2B3PW8 SINGLEBEDROOM 0.11 25.5 Pass 
L11XPLOT3X2B3PW9 DOUBLEBEDROOM 0.18 31.55 Pass 
L11XPLOT3X2B3PW9 KITCHENLIVINGDINING 0.59 N/A Pass 
L11XPLOT3X2B3PW9 SINGLEBEDROOM 0.11 25.17 Pass 
L11XPLOT4X1B2P10 DOUBLEBEDROOM 0 19.83 Pass 
L11XPLOT4X1B2P10 KITCHENLIVINGDINING 0 N/A Pass 
L11XPLOT4X1B2P11 DOUBLEBEDROOM 0 19.5 Pass 
L11XPLOT4X1B2P11 KITCHENLIVINGDINING 0 N/A Pass 
L11XPLOT4X1B2P6 DOUBLEBEDROOM 0 22.67 Pass 
L11XPLOT4X1B2P6 KITCHENLIVINGDINING 0.03 N/A Pass 
L11XPLOT4X1B2P7 DOUBLEBEDROOM 0 21.67 Pass 
L11XPLOT4X1B2P7 KITCHENLIVINGDINING 0 N/A Pass 
L11XPLOT4X1B2P8 DOUBLEBEDROOM 0 21.33 Pass 
L11XPLOT4X1B2P8 KITCHENLIVINGDINING 0 N/A Pass 
L11XPLOT4X1B2P9 DOUBLEBEDROOM 0 20.5 Pass 
L11XPLOT4X1B2P9 KITCHENLIVINGDINING 0 N/A Pass 
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9.2 Option A - Hybrid Cooling System 

Criteria for predominantly naturally ventilated homes 
Block Zone Criterion A (%) Criterion B (hr) Pass/Fail 

L11X1B2PX50X50M210 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX50X50M211 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX50X50M26 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX50X50M27 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX50X50M28 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX50X50M29 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX53X6M210 KITCHENLIVINGDINING 0.37 N/A Pass 
L11X1B2PX53X6M211 KITCHENLIVINGDINING 0.37 N/A Pass 
L11X1B2PX53X6M26 KITCHENLIVINGDINING 0.42 N/A Pass 
L11X1B2PX53X6M27 KITCHENLIVINGDINING 0.42 N/A Pass 
L11X1B2PX53X6M28 KITCHENLIVINGDINING 0.4 N/A Pass 
L11X1B2PX53X6M29 KITCHENLIVINGDINING 0.39 N/A Pass 

L11X2B3PX62X2M210 KITCHENLIVINGDINING 0.28 N/A Pass 
L11X2B3PX62X2M211 KITCHENLIVINGDINING 0.27 N/A Pass 
L11X2B3PX62X2M26 KITCHENLIVINGDINING 0.11 N/A Pass 
L11X2B3PX62X2M27 KITCHENLIVINGDINING 0.3 N/A Pass 
L11X2B3PX62X2M28 KITCHENLIVINGDINING 0.28 N/A Pass 
L11X2B3PX62X2M29 KITCHENLIVINGDINING 0.3 N/A Pass 

L11X3B4PX86X0M210 KITCHENLIVINGDINING 0.34 N/A Pass 
L11X3B4PX86X0M211 KITCHENLIVINGDINING 0.28 N/A Pass 
L11X3B4PX86X0M26 KITCHENLIVINGDINING 0.26 N/A Pass 
L11X3B4PX86X0M27 KITCHENLIVINGDINING 0.27 N/A Pass 
L11X3B4PX86X0M28 KITCHENLIVINGDINING 0.34 N/A Pass 
L11X3B4PX86X0M29 KITCHENLIVINGDINING 0.37 N/A Pass 
L11XPLOT1X1B2P10 KITCHENLIVINGDINING 0.23 N/A Pass 
L11XPLOT1X1B2P11 KITCHENLIVINGDINING 0.23 N/A Pass 
L11XPLOT1X1B2P6 KITCHENLIVINGDINING 0.27 N/A Pass 
L11XPLOT1X1B2P7 KITCHENLIVINGDINING 0.27 N/A Pass 
L11XPLOT1X1B2P8 KITCHENLIVINGDINING 0.27 N/A Pass 
L11XPLOT1X1B2P9 KITCHENLIVINGDINING 0.26 N/A Pass 

L11XPLOT2X2B4P10 KITCHENLIVINGDINING 0.35 N/A Pass 
L11XPLOT2X2B4P11 KITCHENLIVINGDINING 0.34 N/A Pass 
L11XPLOT2X2B4P6 KITCHENLIVINGDINING 0.38 N/A Pass 
L11XPLOT2X2B4P7 KITCHENLIVINGDINING 0.39 N/A Pass 
L11XPLOT2X2B4P8 KITCHENLIVINGDINING 0.39 N/A Pass 
L11XPLOT2X2B4P9 KITCHENLIVINGDINING 0.39 N/A Pass 

L11XPLOT3X2B3PW10 KITCHENLIVINGDINING 0.59 N/A Pass 
L11XPLOT3X2B3PW11 KITCHENLIVINGDINING 0.56 N/A Pass 
L11XPLOT3X2B3PW6 KITCHENLIVINGDINING 0.59 N/A Pass 
L11XPLOT3X2B3PW7 KITCHENLIVINGDINING 0.59 N/A Pass 
L11XPLOT3X2B3PW8 KITCHENLIVINGDINING 0.6 N/A Pass 
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L11XPLOT3X2B3PW9 KITCHENLIVINGDINING N/A 0.6 Pass 
L11XPLOT4X1B2P10 KITCHENLIVINGDINING N/A Pass 
L11XPL0T4X1B2P11 KITCHENLIVINGDINING N/A Pass 
L11XPL0T4X1B2P6 KITCHENLIVINGDINING N/A Pass 
L11XPL0T4X1B2P7 KITCHENLIVINGDINING N/A Pass 
L11XPL0T4X1B2P8 KITCHENLIVINGDINING N/A Pass 
L11XPL0T4X1B2P9 KITCHENLIVINGDINING N/A Pass 

Criteria for predominantly mechanically ventilated homes 
Block Zone 

L11X1B2PX50X50M210 
L11X1B2PX50X50M211 
L11X1B2PX50X50M26 
L11X1B2PX50X50M27 
L11X1B2PX50X50M28 
L11X1B2PX50X50M29 
L11X1B2PX53X6M210 
L11X1B2PX53X6M211 
L11X1B2PX53X6M26 
L11X1B2PX53X6M27 
L11X1B2PX53X6M28 
L11X1B2PX53X6M29 

L11X2B3PX62X2M210 
L11X2B3PX62X2M210 
L11X2B3PX62X2M211 
L11X2B3PX62X2M211 
L11X2B3PX62X2M26 
L11X2B3PX62X2M26 
L11X2B3PX62X2M27 
L11X2B3PX62X2M27 
L11X2B3PX62X2M28 
L11X2B3PX62X2M28 
L11X2B3PX62X2M29 
L11X2B3PX62X2M29 

L11X3B4PX86X0M210 
L11X3B4PX86X0M210 
L11X3B4PX86X0M210 
L11X3B4PX86X0M211 
L11X3B4PX86X0M211 
L11X3B4PX86X0M211 
L11X3B4PX86X0M26 
L11X3B4PX86X0M26 
L11X3B4PX86X0M26 
L11X3B4PX86X0M27 
L11X3B4PX86X0M27 

DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
DOUBLEBEDROOM 
SINGLEBEDROOM 
DOUBLEBEDROOM 
SINGLE BEDROOM 
DOUBLEBEDROOM 
SINGLE BEDROOM 
DOUBLEBEDROOM 
SINGLEBEDROOM 
DOUBLEBEDROOM 
SINGLEBEDROOM 
DOUBLEBEDROOM 
SINGLE BEDROOM 
DOUBLEBEDROOM 

DOUBLEBEDROOM1 
SINGLEBEDROOM 
DOUBLEBEDROOM 

DOUBLEBEDROOM1 
SINGLE BEDROOM 
DOUBLEBEDROOM 

DOUBLEBEDROOM1 
SINGLEBEDROOM 
DOUBLEBEDROOM 

DOUBLEBEDROOM1 

% Hours Exceeded Pass/Fail 
1 Pass 

1.01 Pass 
0.87 Pass 
0.9 Pass 

0.96 Pass 
1.02 Pass 
1.35 Pass 
1.35 Pass 
1.37 Pass 
1.39 Pass 
1.38 Pass 
1.37 Pass 
1.15 Pass 
2.87 Pass 
1.14 Pass 
2.71 Pass 
0.74 Pass 
1.95 Pass 
1.03 Pass 
2.94 Pass 
1.1 Pass 

2.89 Pass 
1.16 Pass 
2.86 Pass 
1.32 Pass 
1.89 Pass 
2.89 Pass 
1.3 Pass 

1.88 Pass 
2.84 Pass 
1.32 Pass 
1.34 Pass 
2.9 Pass 
1.32 Pass 
1.46 Pass 
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L11X3B4PX86X0M27 SINGLEBEDROOM 2.91 Pass 
L11X3B4PX86X0M28 DOUBLEBEDROOM 1.33 Pass 
L11X3B4PX86X0M28 DOUBLEBEDROOM1 1.69 Pass 
L11X3B4PX86X0M28 SINGLE BEDROOM 2.93 Pass 
L11X3B4PX86X0M29 DOUBLEBEDROOM 1.34 Pass 
L11X3B4PX86X0M29 DOUBLEBEDROOM1 1.9 Pass 
L11X3B4PX86X0M29 SINGLE BEDROOM 2.94 Pass 
L11XPLOT1X1B2P10 DOUBLEBEDROOM 1.26 Pass 
L11XPLOT1X1B2P11 DOUBLEBEDROOM 1.25 Pass 
L11XPLOT1X1B2P6 DOUBLEBEDROOM 1.33 Pass 
L11XPLOT1X1B2P7 DOUBLEBEDROOM 1.31 Pass 
L11XPLOT1X1B2P8 DOUBLEBEDROOM 1.31 Pass 
L11XPLOT1X1B2P9 DOUBLEBEDROOM 1.3 Pass 

L11XPLOT2X2B4P10 DOUBLEBEDROOM1 1.37 Pass 
L11XPLOT2X2B4P10 DOUBLEBEDROOM2 2.25 Pass 
L11XPLOT2X2B4P11 DOUBLEBEDROOM1 1.34 Pass 
L11XPLOT2X2B4P11 DOUBLEBEDROOM2 2.21 Pass 
L11XPLOT2X2B4P6 DOUBLEBEDROOM1 1.15 Pass 
L11XPLOT2X2B4P6 DOUBLEBEDROOM2 1.83 Pass 
L11XPLOT2X2B4P7 DOUBLEBEDROOM1 1.25 Pass 
L11XPLOT2X2B4P7 DOUBLEBEDROOM2 2.05 Pass 
L11XPLOT2X2B4P8 DOUBLEBEDROOM1 1.32 Pass 
L11XPLOT2X2B4P8 DOUBLEBEDROOM2 2.19 Pass 
L11XPLOT2X2B4P9 DOUBLEBEDROOM1 1.36 Pass 
L11XPLOT2X2B4P9 DOUBLEBEDROOM2 2.26 Pass 

L11XPLOT3X2B3PW10 DOUBLEBEDROOM 2.67 Pass 
L11XPLOT3X2B3PW10 SINGLE BEDROOM 2.45 Pass 
L11XPLOT3X2B3PW11 DOUBLEBEDROOM 2.59 Pass 
L11XPLOT3X2B3PW11 SINGLE BEDROOM 2.4 Pass 
L11XPLOT3X2B3PW6 DOUBLEBEDROOM 2.05 Pass 
L11XPLOT3X2B3PW6 SINGLEBEDROOM 2.31 Pass 
L11XPLOT3X2B3PW7 DOUBLEBEDROOM 2.42 Pass 
L11XPLOT3X2B3PW7 SINGLEBEDROOM 2.48 Pass 
L11XPLOT3X2B3PW8 DOUBLEBEDROOM 2.56 Pass 
L11XPLOT3X2B3PW8 SINGLE BEDROOM 2.48 Pass 
L11XPLOT3X2B3PW9 DOUBLEBEDROOM 2.65 Pass 
L11XPLOT3X2B3PW9 SINGLE BEDROOM 2.48 Pass 
L11XPLOT4X1B2P10 DOUBLEBEDROOM 1.19 Pass 
L11XPLOT4X1B2P11 DOUBLEBEDROOM 1.17 Pass 
L11XPL0T4X1B2P6 DOUBLEBEDROOM 0.78 Pass 
L11XPL0T4X1B2P7 DOUBLEBEDROOM 1.32 Pass 
L11XPL0T4X1B2P8 DOUBLEBEDROOM 1.29 Pass 
L11XPL0T4X1B2P9 DOUBLEBEDROOM 1.19 Pass 
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9.3 Option B - Purge Ventilation Unit 

Criteria for predominantly naturally ventilated homes 
Block Zone Criterion A (%) Criterion B (hr) Pass/Fail 

L11X1B2PX50X50M210 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX50X50M26 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX50X50M27 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX50X50M28 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX50X50M29 LIVINGKITCHENDINING 0 N/A Pass 
L11X1B2PX53X6M210 KITCHENLIVINGDINING 0.38 N/A Pass 
L11X1B2PX53X6M26 KITCHENLIVINGDINING 0.44 N/A Pass 
L11X1B2PX53X6M27 KITCHENLIVINGDINING 0.44 N/A Pass 
L11X1B2PX53X6M28 KITCHENLIVINGDINING 0.43 N/A Pass 
L11X1B2PX53X6M29 KITCHENLIVINGDINING 0.57 N/A Pass 

L11X2B3PX62X2M210 KITCHENLIVINGDINING 0.08 N/A Pass 
L11X2B3PX62X2M26 KITCHENLIVINGDINING 0.09 N/A Pass 
L11X2B3PX62X2M27 KITCHENLIVINGDINING 0.42 N/A Pass 
L11X2B3PX62X2M28 KITCHENLIVINGDINING 0.39 N/A Pass 
L11X2B3PX62X2M29 KITCHENLIVINGDINING 0.36 N/A Pass 

L11X3B4PX86X0M210 KITCHENLIVINGDINING 0.78 N/A Pass 
L11X3B4PX86X0M26 KITCHENLIVINGDINING 0.28 N/A Pass 
L11X3B4PX86X0M27 KITCHENLIVINGDINING 0.32 N/A Pass 
L11X3B4PX86X0M28 KITCHENLIVINGDINING 0.33 N/A Pass 
L11X3B4PX86X0M29 KITCHENLIVINGDINING 0.23 N/A Pass 
L11XPLOT1X1B2P10 KITCHENLIVINGDINING 0.26 N/A Pass 
L11XPLOT1X1B2P6 KITCHENLIVINGDINING 0.28 N/A Pass 
L11XPLOT1X1B2P7 KITCHENLIVINGDINING 0.33 N/A Pass 
L11XPLOT1X1B2P8 KITCHENLIVINGDINING 0.33 N/A Pass 
L11XPLOT1X1B2P9 KITCHENLIVINGDINING 0.28 N/A Pass 

L11XPLOT2X2B4P10 KITCHENLIVINGDINING 0.16 N/A Pass 
L11XPLOT2X2B4P6 KITCHENLIVINGDINING 0.39 N/A Pass 
L11XPLOT2X2B4P7 KITCHENLIVINGDINING 0.41 N/A Pass 
L11XPLOT2X2B4P8 KITCHENLIVINGDINING 0.41 N/A Pass 
L11XPLOT2X2B4P9 KITCHENLIVINGDINING 0.55 N/A Pass 

L11XPLOT3X2B3PW10 KITCHENLIVINGDINING 0.38 N/A Pass 
L11XPLOT3X2B3PW6 KITCHENLIVINGDINING 0.59 N/A Pass 
L11XPLOT3X2B3PW7 KITCHENLIVINGDINING 0.58 N/A Pass 
L11XPLOT3X2B3PW8 KITCHENLIVINGDINING 0.59 N/A Pass 
L11XPLOT3X2B3PW9 KITCHENLIVINGDINING 1.22 N/A Pass 
L11XPLOT4X1B2P10 KITCHENLIVINGDINING 0 N/A Pass 
L11XPLOT4X1B2P6 KITCHENLIVINGDINING 0 N/A Pass 
L11XPLOT4X1B2P7 KITCHENLIVINGDINING 0 N/A Pass 
L11XPLOT4X1B2P8 KITCHENLIVINGDINING 0 N/A Pass 
L11XPLOT4X1B2P9 KITCHENLIVINGDINING 0 N/A Pass 
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Criteria for predominantly mechanically ventilated homes 
Block Zone % Hours Exceeded Pass/Fail 

L11X1B2PX50X50M210 DOUBLEBEDROOM 1.05 Pass 
L11X1B2PX50X50M26 DOUBLEBEDROOM 1.58 Pass 
L11X1B2PX50X50M27 DOUBLEBEDROOM 1.27 Pass 
L11X1B2PX50X50M28 DOUBLEBEDROOM 1.3 Pass 
L11X1B2PX50X50M29 DOUBLEBEDROOM 1.25 Pass 
L11X1B2PX53X6M210 DOUBLEBEDROOM 2.23 Pass 
L11X1B2PX53X6M26 DOUBLEBEDROOM 2.17 Pass 
L11X1B2PX53X6M27 DOUBLEBEDROOM 1.46 Pass 
L11X1B2PX53X6M28 DOUBLEBEDROOM 1.45 Pass 
L11X1B2PX53X6M29 DOUBLEBEDROOM 2.02 Pass 

L11X2B3PX62X2M210 DOUBLEBEDROOM 1.12 Pass 
L11X2B3PX62X2M210 SINGLEBEDROOM 1.86 Pass 
L11X2B3PX62X2M26 DOUBLEBEDROOM 1.1 Pass 
L11X2B3PX62X2M26 SINGLEBEDROOM 2.1 Pass 
L11X2B3PX62X2M27 DOUBLEBEDROOM 1.28 Pass 
L11X2B3PX62X2M27 SINGLEBEDROOM 2.67 Pass 
L11X2B3PX62X2M28 DOUBLEBEDROOM 1.29 Pass 
L11X2B3PX62X2M28 SINGLEBEDROOM 2.59 Pass 
L11X2B3PX62X2M29 DOUBLEBEDROOM 1.25 Pass 
L11X2B3PX62X2M29 SINGLEBEDROOM 2.48 Pass 

L11X3B4PX86X0M210 DOUBLEBEDROOM 1.96 Pass 
L11X3B4PX86X0M210 DOUBLEBEDROOM1 2.15 Pass 
L11X3B4PX86X0M210 SINGLEBEDROOM 2.66 Pass 
L11X3B4PX86X0M26 DOUBLEBEDROOM 1.95 Pass 
L11X3B4PX86X0M26 DOUBLEBEDROOM1 1.83 Pass 
L11X3B4PX86X0M26 SINGLEBEDROOM 2.7 Pass 
L11X3B4PX86X0M27 DOUBLEBEDROOM 1.31 Pass 
L11X3B4PX86X0M27 DOUBLEBEDROOM1 1.28 Pass 
L11X3B4PX86X0M27 SINGLEBEDROOM 1.5 Pass 
L11X3B4PX86X0M28 DOUBLEBEDROOM 1.3 Pass 
L11X3B4PX86X0M28 DOUBLEBEDROOM1 1.3 Pass 
L11X3B4PX86X0M28 SINGLEBEDROOM 1.48 Pass 
L11X3B4PX86X0M29 DOUBLEBEDROOM 1.27 Pass 
L11X3B4PX86X0M29 DOUBLEBEDROOM1 1.3 Pass 
L11X3B4PX86X0M29 SINGLEBEDROOM 1.41 Pass 
L11XPLOT1X1B2P10 DOUBLEBEDROOM 2.13 Pass 
L11XPLOT1X1B2P6 DOUBLEBEDROOM 2.2 Pass 
L11XPLOT1X1B2P7 DOUBLEBEDROOM 1.51 Pass 
L11XPLOT1X1B2P8 DOUBLEBEDROOM 1.49 Pass 
L11XPLOT1X1B2P9 DOUBLEBEDROOM 1.46 Pass 

L11XPLOT2X2B4P10 DOUBLEBEDROOM1 1.23 Pass 
L11XPLOT2X2B4P10 DOUBLEBEDROOM2 1.39 Pass 
L11XPLOT2X2B4P6 DOUBLEBEDROOM1 1.92 Pass 
L11XPLOT2X2B4P6 DOUBLEBEDROOM2 2.53 Pass 
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L11XPLOT2X2B4P7 DOUBLEBEDROOM1 1.43 Pass 
L11XPLOT2X2B4P7 DOUBLEBEDROOM2 1.52 Pass 
L11XPLOT2X2B4P8 DOUBLEBEDROOM1 1.45 Pass 
L11XPL0T2X2B4P8 DOUBLEBEDROOM2 1.54 Pass 
L11XPL0T2X2B4P9 DOUBLEBEDROOM1 2.39 Pass 
L11XPL0T2X2B4P9 DOUBLEBEDROOM2 2.85 Pass 

L11XPL0T3X2B3PW10 DOUBLEBEDROOM 1.48 Pass 
L11XPLOT3X2B3PW10 SINGLEBEDROOM 1.4 Pass 
L11XPLOT3X2B3PW6 DOUBLEBEDROOM 2.72 Pass 
L11XPLOT3X2B3PW6 SINGLEBEDROOM 2.69 Pass 
L11XPL0T3X2B3PW7 DOUBLEBEDROOM 1.58 Pass 
L11XPL0T3X2B3PW7 SINGLEBEDROOM 1.59 Pass 
L11XPL0T3X2B3PW8 DOUBLEBEDROOM 1.58 Pass 
L11XPL0T3X2B3PW8 SINGLEBEDROOM 1.59 Pass 
L11XPLOT3X2B3PW9 DOUBLEBEDROOM 2.94 Pass 
L11XPLOT3X2B3PW9 SINGLEBEDROOM 2.75 Pass 
L11XPLOT4X1B2P10 DOUBLEBEDROOM 1.13 Pass 
L11XPL0T4X1B2P6 DOUBLEBEDROOM 1.21 Pass 
L11XPL0T4X1B2P7 DOUBLEBEDROOM 1.31 Pass 
L11XPL0T4X1B2P8 DOUBLEBEDROOM 1.28 Pass 
L11XPL0T4X1B2P9 DOUBLEBEDROOM 1.88 Pass 

9.4 Corridor Results 

Zone 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 
ZONE1 

T 
• 

• 

• 

• 

Criteria for corridors 
% Hours Exceeded Pass/Fail 

0.5 Pass 
0.51 Pass 
0.72 Pass 
0.73 Pass 
0.75 Pass 
0.61 Pass 
0.67 Pass 
0.58 Pass 
0.54 Pass 
0.54 Pass 
0.54 Pass 
0.54 Pass 
0.53 Pass 
0.54 Pass 
0.54 Pass 
0.53 Pass 
0.58 Pass 
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10. Conclusion 
• The results have represented a significant number of dwellings in Plot 3A at Bollo Lane, Acton 

which provides a thorough analysis of overheating and the measures implemented to alleviate 
this issue. 

• This assessment has been undertaken in accordance with CIBSE TM59 methodology which 
aligns with room profiles, equipment, lighting, and occupancy gains. 

• The modelling has been conducted using weather data for London Heathrow (LHR) — Design 
Summer Year 1 (DSY1 — 2020, high emission, 50% percentile scenario). 

• The results of the initial modelling indicated that during peak summertime conditions some 
dwellings failed to maintain acceptable levels of thermal comfort, with many zones failing to 
meet more than one of the CIBSE TM59 criteria. 

• To address this, the following improvement measures have been implemented to 
demonstrate compliance for each dwelling utilising both TM59 Compliance Criterion as 
previously discussed to maintain acceptable levels of thermal comfort. 

• All residential glazing to benefit from a 0.37 g-value 

• Incorporation of passive design measures throughout the building such as balconies, 
thermal mass (construction build ups) and large internal/external reveals. 

• Natural ventilation has been provided to all (KitchenLivingDining' areas through 
openable windows during occupied, daytime hours which demonstrates compliance 
with 'Criteria for homes predominantly naturally ventilated' for these areas. 

For living rooms, kitchens and bedrooms: the number of hours during which DT is 
greater than or equal to one degree (K) during the period May to September inclusive 
shall not be more than 3 percent of occupied hours. (CIBSE TM52 Criterion 1: Hours 
of exceedance). 
For bedrooms only: to guarantee comfort during the sleeping hours the operative 
temperature in the bedroom from 10 pm to 7 am shall not exceed 26 °C for more than 
1% of annual hours. (Note: 1% of the annual hours between 22:00 and 07:00 for 
bedrooms is 32 hours, so 33 or more hours above 26 °C will be recorded as a fail). 

• Both 'Option A' and 'Option B' have been assessed against 'Criteria for homes 
predominantly mechanically ventilated'. as acoustic constraints do not allow for 
openable windows in bedroom areas. Both proposed options incorporate improved 
measures above the consented Energy Strategy: 

For homes with restricted window openings, the CIBSE fixed temperature test must 
be followed, i.e. all occupied rooms should not exceed an operative temperature of 26 
'C for more than 3% of the annual occupied annual hours (CIBSE Guide A (2015a)) 

0 Option A - 'Hybrid Cooling System' which allows summer cooling to mitigate 
overheating. 

0 Option B - 'Purge Ventilation Unit' that allows the rapid removal of stale, 
warm air from the bedroom areas during sleeping hours. 
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Figure 1 Heat gain profile 
Number 
of people 

Description Peak load (W) Period 
Sensible Latent 00-01 01-02 02-03 03-04 04-05 05-06 06-07 07-08 08-09 09-10 10-11 11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20 20-21 21-22 22-23 23-24 

Hour ending 
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 

Single bedroom occupancy 75 55 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 1 0.7 1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 

1 
0.5 2 Double bedroom cccupancy 150 110 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 1 0.7 

2 Studio occupancy 150 110 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 1 1 1 1 
1 

1 1 
1 

1 1 1 1 
1 

1 0.7 
1 -bedroom living/kitchen occupancy 75 55 o o o o o o o 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 o 
1-bedroom living occupancy 75 55 o o o o o o o 0 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0 0 
1 -bedroom kitchen occupancy 75 55 0 0 0 0 0 0 0 0 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0 0 

2 2-bedroom living/kitchen occupancy 150 110 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 o o 
2 2-bedroom living occupancy 150 110 O o o o o o o 0 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0 0 
2 2-bedroom kitchen occupancy 150 110 0 0 0 0 0 0 0 0 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0 0 
3 3-bedroom living/kitchen occupancy 225 165 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 o o 
3 3-bedroom living occupancy 225 165 0 0 o o o 0 o 0 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0 0 
3 3-bedroom kitchen occupancy 225 165 fk_o. o o o o 0 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0 0 

Single bedroom equipment 80 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 da 1 1 1 1 1 1 1 1 0.13 , 1 1 1 1 
Double bedroom equipment 80 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 NO 1 1 1 1 . 1 LIEL1 1 1 1 1 0.13 
Studio equipment 450 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

_1 
0.24 1 0.44 0.44 0.24 0.24 

Living/litchen equipment 450 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.19 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 1 0.44 0.44 0.24 0.24 
Living equipment 150 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 1 1 1 0.4 0.4 
Kitchen equipment 300 017 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 017 0.17 0.17 0.17 017 0.17 0.17 1 0.17 0.17 0.17 0.17 

  Lighting profile 2 (W/m2) L o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 

ubisao auoismiem 


