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Site Context

Commercial + Residential
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Current shape X typical vertical shape?



Current shape
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Solar Radiation simulation
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Case 1. Current situation
40.00<~ (stepped back shape)
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Case 2. Hypothetical situation
(not stepped back shape)
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Indoor Study

Flat 133 Flat 61

Legend

1. bed room-1
2. bed room-2
3. living room
4, kitchen

5. entrance

6. bathroom
7. balcony

8. corridor

7th floor A
(Top floor)
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Legend
$ Lighting
I Heater
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Flat 133
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Daylight Factor

DAYLIGHT FACTOR |ORIGINALDESIGN| CIBSE
Bedroom 2% 1%
Kitchen 1% 2%
Living Room 25%) 25%
Illuminance (lux)

Bedroom 100 100 lux
Kitchen 125  150lux
Living Room > 1000 100 lux
llluminance (lux)

Bedroom 1000  100lux
Kitchen 125 1S0lux
Living Room > 700 100 lux

== Living Room Temperature ASHRAE - 55 Adaptive |[Comfort 80% Acceptability

DATALOGGER IN THE HOTTESTDAY . Bedroom Temperature ASHRAE - 55 Adaptive |Comfort 90% Acceptability
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Solar Radiation
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s Living Room Temperature ASHRAE - 55 Adaptive |Comfort 80% Acceptability

DATALOGGER INTHEHOTTESTDAY .. Bedroom Temperature ASHRAE - 55 Adaptive |Comfort 90% Acceptability
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DAYLIGHT FACTOR |CURRENTDESIGN | CIBSE
Bedroom 6% 1%
Kitchen 1% 2%
Living Room 25% 25%
llluminance (lux) SUMMEF

Bedroom 200| 100 lux
Kitchen 150]  1501ux
Living Room >500]  100lux
llluminance (lux) WINTER

Bedroom 150 1001ux
Kitchen 125|  1501ux
Living Room > 3m| 100 lux

llluminance

Brunswick centre



Original X current design?
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ORIGINAL DESIGN

ILLUMINANCE

1000|ux.

WINTER - 12PM {SUN ANGLE 15')

Retractable glazed roof simulation

25 %

1%

DAYLIGHT FACTOR

DAYLIGHT FACTOR |ORIGINALDESIGN| CIBSE
Bedroom 1% 1%
Kitchen 1% 2%
Living Room 25% 25%
Illuminance (lux)

Bedroom 125 100 lux
Kitchen 125 150 lux
Living Room >750, 100 lux
Illuminance (lux)

Bedroom 100 100 lux
Kitchen 100 150 lux
Living Room >3000 100lux




Influence on the access corridor into the building performance?



Corridor Study

Brunswick centre



Shading means performance?

Ventilation performance?



Shading Study

current scenario scenario 1

scenario 2

0 BN CURRENT SCENARIO
24

18 SN SCENARIO 1
12
6 S SCENARIO 2

DISTANCE (M)
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Comfort Band (Ashrae-55 Adaptive

40 January typical June typical June Extreme October typical comfort 80%Acceptability
3645 [ Flat 61 (SW Orientation)
35
Flat 133 (NE Orientation)
30 Average daily temperature boun-
daries for month
e Assumption:
5 25| ;
; - Floor and ceiling: in-situ concrete U-value 1.2 W/mK
5 20 : - External wall: Thermalite block with cavity
=1 I U- value 1.7 W/mK
] - No insulation
Q 15 - Single glazing window: U-value 5.7 W/mK
g 11.95 2 v - Double gazing sloping window: 2.9 W/mK
= an | dleas TG - No shading elements
gifii B Pl T
5
0

Case study Scenario 1 Case study Scenario 1 Case study Scenario 1 Case study Scenario 1
Operative Temperature min-Max (°C)
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ACH

Air changes per hour (ACH)

150

100

50

0

Required for Required for Achieved
fresh air cooling

Flat 61 - Marcella
Orientation : South West
Location : 7th floor
Cooling effect
of air movement
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-
q 5
z,
o
’_
Yo e
0 0.2 0.4 0.6 0.8
v(m/s)

Ventilation strategy flat 61

erative Temperature CC)

Op:

25

20

Adaptive comfort band
ASHRAE Standard 55-2013

20 25

Prevailing Mean Outdoor
Temperature ('C)

ility fimits [l 90% ity limits
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Ventilation strategy flat 133

Orientation : North East
Location : 5th floor

Flat 133 - Stuart |]

: : Adaptive comfort band
Air changes per hour (ACH) Cooling effect ASHRAE Sandwa 35-2013
- of air movement s
g3 €4
=
iy L
10 =
3! §
oL
I - 1s
% 0 - 20 e 10 1s 20 2 30
p 74 % G ] Prevailing Mean U,:E_dmr
Required for Required for  Achieved - e - - R Terweruie (0
fresh air cooling v(m/s) 0% ity limits W 90% ity limits
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Material U-value

Elements Description Location Thickness(mm) U Value (w/mk)
B Vertical glazing Single-glazing with metal frame winter garden, balcony door 6 5.7
[0 Inclined glazing Double-glazing with metal frame, argon filled(low-E, 0.2, hard coat) ~ winter garden rooflight 15 2.9
Il Ceiling, flooring In situ concrete whole area of floor and ceiling 200 1.2
B External walls Themalite blocks with cavity external front and back 250 1.7
I Front door Wood front door 40 3.0
Windows facing corridor Single-glazing with metal frame kitchen and bathroom 6 5.7

The U-value of the building fabric is very poor becasue there are not insulation on the wall and ceiling. Regarding fabric heat loss coefficient, flat 61 is almost double compare with
flat 133. This is because flat 61 is located on top floor, and the roof is totally exposed to outdoor condition, then it is more heat loss.

Floorin
72.1x1.2=86.52 w/k

External wall (facing plaza)
(5.25x2.44-4.3)x 1.7 = 14.47 w/k

>

&=

Inclined glazing
3.88x2.9=11.25w/k

kitchen and bathroom windows
0.55x5.7+0.2x5.7 =4.28 w/k

kitchen and bathroom windows
0.55x5.7+0.2x5.7 =4.28 w/k

Front door

Front door

1.8x3.0= 5.4 w/k 4=
vertical glazing - 1.8x3.0=5.4w/k
6.21x 5.7 = 35.40 w/k

External wall (facing corridor)
(9.13x2.44-0.75) x 1.7 = 36.6 w/k

Inclined glazing
3.88x2.9=11.25w/k

=)

vertical glazing
6.21x 5.7 =35.40 w/k

Flat 133 ( total coefficient : 107.4 w/k )

External wall (facing plaza) y
(5.25x2.44-4.3)x 1.7 =14.47 w/k|

External wall (facing corridor)
(9.13x 2.44-0.75) x 1.7 = 36.6 w/k

i —

Flat 61 ( total coefficient : 193.92 w/k )

Brunswick centre



Energy Index

flat 133 flat 61
HEAT LOSS - |
21168 KWh/y
INTERNAL
HEAT LOSS HEAT GAIN
17181 KWh/y 8275 KWh/y
INTERNAL
HEAT GAIN
6815 KWh/y
CALCULATION RESULTS CALCULATION RESULTS
: Total : Total
Overall building heat loss coefficient [W/K] : 217,45 Overall building heat loss coefficient [W/K] : 267,89
Gains-to-loss ratio (GLR) : 0,577 Gains-to-loss ratio (GLR) : 0,644
Auxiliary heating fraction (AHF) : 0,492 Auxiliary heating fraction (AHF) : 0,459
Continuous heating [kWh] : 8462 Continuous heating [kWh] : 9707
Intermittent heating [kWh] : 7192 intermittent heating [kWh] : 8251
Excess gains [(kWh] : 899 Excess gains [kWh : 1628
Peak temperature [°C ] i 0.0 Peak temperature ['C ] : 0,0
Number of hours above 27°C [h] : C Number of hours above 27°C [h] : 0
CALCULATION RESULTS CALCULATION RESULTS
: Total : Total
Overall building heat loss coefficient [W/K] : 149,48 Overall building heat loss coefficient [W/K] 146,63
Annual heat loss [kWh] : 11811 Annual heat loss [kWh] : 11586
Total internal gains [kWh] 6815 Total internal gains [kWh] : 8275
Total net solar gains [(kWh] : 3167 Total net solar gains [kWh] : 5396
Total annual heat gains [kWh] : 9982 ) Total annual heat gains [kWh] : 13671
Gains-to-loss ratio (GLR) H 0,845 A Gains-to-loss ratio (GLR) : 1,180
Auxiliary heating fraction (AHF) 0,370 Auxiliary heating fraction (AHF) ; 0,259
Continuous heating [kWh] : 4368 Continuous heating [kWh] : 2995
Intermittent heating [kWh] : 3713 ntermittent heating [kWh] : 2546
Excess gains [kWh] : 19 Excess gains [kWh] : 3810
Peak temperature [°C ] ; 2i Peak temperature [°C ] : 29,8
Number of hours above 27°C [h] Number of hours above 27°C [h] : 170
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