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¡NTRODUCTION

WSP's high performance building design team, Built Ecology, has been
engaged by Platino Propefties to undertake a comparative performance

study to analyse the effect of the proposed development at 231 Miller
Street, North Sydney on the neighbouring building at 237 Miller Street,
North Sydney The proposed development constitutes two architectural
designs - the original DA architectural design and a modified 596
architectural design These arch¡tectural designs are assessed and
compared in terms ofthe associated natural cross ventilation and daylight
performance of the lightwell-connected apartments in the neighbouring
building

The original DA and modified 596 architectural designs applÌed tn this
comparative performance study are fully dertved/¡nformed on the basis of
the conclusions drawn in the Council Assessment Report to the Joint
Regional Planning Panel (JRPP), dated 1 July 2015 Before the proposed
development could be recommended for approval, it was requ¡red to be

modified such that:
- A northern boundary setback of 1 5m opposite the lightwell and 1 5m

setback continu¡ng to the rear boundary from Level 5 be aPplied
(represented by the orig¡nal DA architectural design)
OR
- A 3m setback opposìte the lighhlvell to double the size of the lightwell be

applied (represented by the modified S96 architectural des¡gn)

Thus t\wo comparative thermal models have been developed that depict
the geometry of the building envelope of the proposed development (the
original DA and modified 596 architectural designs) and the neighbouring
building This is detailed in Figures 1 and 2 Figure 2 outlines the key
design variance behveen the two comparative thermal models, i.e the
setback (DA) option vs. the extended lìghtwell (596) option

The neighbouring building's lightwell-connected apartments have been
fully detailed in the modelling to accurately reflect thelr natural cross
ventilation and daylight behaviour

The thermal models have been developed based on the followìng
information:

. DA architectural floor plans provided by Platino Propert¡es, dated
1310712015
. 596 architectural floor plans provided by Platino Properties, dated
13tO7t2015
. Architectural model provided by Platino Properties, dated 13/07/2015

lnternal cond¡tions and buildÌng envelope thermal performance parameters have been developed fÔr the

lìghtwell-connected apartmentó based on appropriate occupancy and operat¡on profiles. and Section J

Deemed-to-Satisfy (DtS) provisions, respectively

lnternal Conditions

The internal conditions appl¡ed are detailed in Table 1 A space heating internal temperature set Poìnt of 21'C

is applied

Building EnveloPe Performance

External wall:
R-value28m2K/W
Roof:
R-value32m2K¡/J
Glazing:
clearf-loatsingleglazinglu-value5Twm,KlSHGC0s2 lStandardaluminiumframe

Tabte 1: lnternal cond¡tion parameters applied
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F¡gure 1: Thermal model of the proposed
development and neighbouing building
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Aperture FunctionalitY

The internal doors to the bedrooms are open when the space is unoccup¡ed and closed when the space is

occupied

F¡gure 3: Apefture configuration - front of lightwell-connected apañme nt (l eft) ; I igh twel l-con ne cte d bedroom wi n d ow

w¡ndows/doors
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Figure 2: DA architecturat plan v¡ew (left) and 596 architectural plan view (ight)
(right); F denotes the fixed w¡ndow{doors I O denotes the oqerable
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NATURAL CROSS VENTILATION

Natural cross vent¡lation ¡s tested us¡ng two key performance metrics:

. Adaptive thermal comfort (ATC) - the percentage of annual occupied hours considered to be

comfortable by the occupants
. lndoor aìr quality (lAa) - the percentage of annual occupied hours where the level of indoor
pollutants - carbon dioxide (COz) - in a space exceeds pre-defined thresholds

Adaptive Thermal Comfort

For naturally ventilated dwellings, the app¡'opriate
thermal comfort standard is ASHRAE Slandard 55-2010
"Thermal Environmental Conditions for Human
Occupancf' . This standerd is based on the fact that the
range of temperetures in wh¡ch occupants feel
comfortable will be dependent on the mean monthly
outdoor temperature, as people are naturally adapted to
the¡r environment (see Figure 5).

The adaptive thermal comfort (ATC) standard considers
the following parameters:

. Dry Bulb Temperature - the air temperature of the
space
. Mean Radiant Temperature - a measu[e of the amount
of radiant heat an occupant experiences

Th€ prevalent connection to the external environment in

the case of naturally ventilated speces changes the
occupanl expectat¡on/perception of internal thermal
comfort performance. this results in a broader tolerance
for air movement, air temperature, relative humidity and
rediant temperature.

This standard eccepts that occupants are naturally
adapted to their environment and will dress appropriately
(Clothing Level) for the activity level (Metabolic Rate) in

the space.

lndoor Air Quality

Wth any ventilation strategy there is the risk of the air
not moving effectively through the space, creating
pockets of"dead" or stagnant air, and resulting in

relatively high pollutant (COz) levels.

Different standards represent a wide range of
recommendations as to the appropriate pollutant levels
in an occupied space.

. British Standards EN 13779 recommend that CO¡
levels should not exceed 750 parts per million (ppm) in

an occupied space for a high quality indoor air quality

. AIRAH TÊchnical Handbook 2007 recommends that
CO2 levels should not exceed 1,000ppm

. ANSI/ASHRAE Standard 62.1-2007 recommends that
CO2 levels should not exceed 5,000ppm

For the purposes of this comparative performance study
the parcentege of the annual occupied period that
exceeds 750ppm and 1,000pm is determined.

q
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Figure 5- Adaptive thermal comfoft graph for Sydney

Software

The computer package used for the comparative performance study is Tas verston

9.3.3, by Environmental Design Solutions Limited lt is an EN ISO'13791 validated

dynamic simulation modelling (DSM) software tool

Weather

this comParative
as it represents typrcal
sured hourly values for:
tion, and for wind direction
The months are selected
tion such that the resulting

TRY is typical for the location

Pollutant Generation

Carbon dioxide pollution generation levels due to occupants have been based on a

resting/low activìty work metabolic rates

Expert

Alan Davis has a Bachelor of Sc¡ence ¡n Mechanical Engineering and a Master of

Science ¡n Sustainable Energy Engineerìng. He is an Associate Director -
sustainability of wsP I Parsons Brinckerhoff. Alan has eleven years of experience in

thermal mod;lling and buildìng code compliance reporting. He is a Green Star and

I nfrastructure Sustainability Accredited Professional

s

Figure 4: Natural cross ventilation illustrative peíormance for the 596 lightwell-connected
apañments at Levels 1 , 5 and 1 4 | red and blue arrows ind¡cate air flow out of and ¡nto each

space, respectively
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NATURAL CROSS VENTILATION

Adaptive Thermal Comfort Performance - Findings

As seen in Table 2 and Figure 6, there is a no variance in the ATC performance between the original DA and modified

596 archltectural designs for the Ground to Level 14 lìghtwell-connected apartments ¡n the neighbouring building

The modified 596 architectural design poses no addltional ìmpact to the ATC performance of the neighbourtng building

lndoor Air QualitY - Findings

As seen in Figure 7, there is no negligible variance in the IAQ performance between the or¡ginal DA and modified 596

arc¡ritåcturat ãesigns for the Grounã to Level 14 lightwell-connected apartments in the neighbouring build¡ng

The modified 596 architectural design poses no additional impact to the IAQ performance of the neighbouring building
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Figure 6: Area-we¡ghted percentage of annual occupíed hours deemed comfo¡lable for each lightwell-connected apaftment

Table 2: Adaptive thermât comfort peformance for all the lightwell-connected apaftments

Figure 7: Area-weighted percentage on annual occupied hours of 750ppm and 1,o11ppm exceedances for each
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The modified 596 architectural design
demonstrates the same natural cross

ventilation Performance in the
neighbouring building as the original DA

architectural design.
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DAYLIGHT ANALYSIS

Daylight analysis is the ¡nvestigation of how much sunlight enters a buildìng This has been

measured using the following unit:

. Lux level - the amounl of illumination at 0 7m above finished floor level

The daylight calculations have been undertaken using the analysis tools embedded within the

Tas vers¡on 9.3.3 software tool. Dayl¡ght performance has only been assessed for the

lightwell- att lY n

a CIE un idd e

(winter). ce c

shown in es r

development

Daylight Analysis - Findings

Figure 8 details th the

origrnal DA and m
design aligns with
refleàted light with this

outcome by further increasing the surface reflectance

Table 3, and Fìgures 9-1 3 show the results of lhe daylight analysis for both the original DA and

modifled 596 architectural designs. There ¡s an imperceptible varìance in the daylight
performance in the lightwell-connected bedrooms from the Ground Level through to Level 1 1

Variances from Levels 12 to 14 may be perceived bui they are unlikely to impact amenity

- - - - - -.lSurface reflectance = 0.5
i :_____ 237 Miller St

237 Miller St

:üi"¡d wïftäÞ;i"i' 
- - - - -

- -'isurface 
reflectance = 0 9

231 Miller St 231 Miller St

: :i^ih1;-P;i;i---------l" - 1._s_uÍ_â_c9 
j:tgcj1'l"S_=_ 9¿:

Figure 8: Surface reflectance of the lightwell and setback walls: DA design (left) and 596 design (right)

Table 3: Comparat¡ve daylÌght analysls resulfs
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Figure 1O: DA des¡gn - summer Lux levels in the

lightwelt-connected bedrooms at Levels 1 , 5 and 14

Figur= 12 DA design - winter Lux levels ín the
l¡ghtwellconnected bedrooms at Levels 1 ' 5 and 1 4
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DAYLIGHT ANALYSIS

Daylight Analysis - Alternative Solution

Figure 1 4 presents a recommended enhancement to the surface reflectance of the lightwell

wãlls under the mod¡fied 596 archìtectural design, i.e. the appl¡cat¡on of a hìgh surface

reflectance fin¡sh to both thê lightwell walls of 231 and 237 Miller Street

Table 4, and Figures 1 5-1 9 show the results of the daylight analysis for both the original DA

and modifled S96 architectural des¡gns with this further surface reflectance enhancement.

There is an imperceptible variance ìn the daylight performance in the lightwell-connected

bedrooms. Overall, the modìfied 596 architectural des¡gn shows an improved performance over

the original DA architectural design
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Table 4: comparative dayl¡ght analysis results íf the lightwell walls for both properties have

been enhanced

L=v¡r-
DA S90-AveñAqcLux

Summer Winter Summer W¡nter

Ground: o.o5 0.02 o.26 0.10

Level I 0.05 0.02 0.13 0,05

Level 2 o.o-7 0.03 0.16 0.06
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Figure 1 5: Summer and winter average Lux performance of each lightwellconnected bedroom

Figure 16: DA design - summer Lux levels in the
lightwelt-co! )nected bedrooms af Leveis 1, 5 a nd 1 4

Figure 18: DA design - winter Lux levels n the

lightwellconnected bedrooms at Levels 1 , 5 and 1 4

Figure 17-596 desþn - summer Lux levels in the
lightwelt-connectecl bedrooms at Levels 1 5 and 14

Figure 19: 596 des/gn - winter Lux levels n the

lighwelt-connected bedrooms at Levels 1 , 5 and 14
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CONCLUSIONS

The comparative performance study has determined the following

1. NATURAL CROSS VENTILATION PERFORMANCE

The natural cross ventilation performance of the lightwell-connected apartments

associated with 237 Miller Street, North Sydney is the same under þoth of the

architectural design options for the proposed development at 231 Miller Street,

North Sydney - the original DA and modified S96 architectural designs. This is
demonstrated on the basis of a consistent adaptive thermal comfort and indoor air
quality performance for all levels (Ground Floor to Level 14) under the two

comparative thermal models developed.

2. DAYLIGHT PERFORMANCE

A variance in the daylight performance of the lightwell-connected bedrooms

associated with 237 Miller Street, North Sydney may be perceived for Levels 12 -

14 but is unlikely to impact amenity. The application of a recommended
enhancement to increase the surface reflectance of the lightwell wall of the

nieghbouring building results in an improved daylight performance over the original

DA architectural design.

Thus it can be demonstrated that the original conclusions put to the JRPP by

Council within their Council Assessment Report - setback and extended lightwell

strategies (see Figure 2) - deliver the same amenity to the lightwell-conneeted
apartments associated with 237 Miller Street, North Sydney.

The proposals presented under the modified 596 architectural design align with the

Council's intent to mitigate any impact to the amenity of the lightwell-connected
apartments associated with 237 Miller Street, North Sydney. This is demonstrated

by the comparative performance study undertaken and the results presented in this

report.

Figure 20: s96 desþn - natural cross vent¡latìon efl,ecf¡veness of the extended lightwell opt¡on
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