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'CAREFLIL CARRUTHERS, T COULD BE A
COMPUTER SIMULATION *




Clever Design....??

Implies knowledge-based

Questions....??

 What Is the essence of this knowledge?

 How Is this knowledge represented /
transmitted / acquired?



Knowledge Acquisition

 Intuitive / Experiential

— Impact more evident in some domains than
others

— Repertoire of “live” projects

e “Formal” education
— Reliance on printed media ?



Knowledge Representation
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Air Flow Input Parameters

ENVIRONMENT:

. Terrain (ocean, flat terrain, rural,

urban, large city center)
. Climate (wind speed, direction,
temperature)

. Immediate surroundings
.. Distance

! .. Height
> .. Configuration

. Formal Configuration

. Dimensional Proportion
. Location

BUILDING
Building:
. Formal Configuration o an
. Dimensional Proportion ¢80~
Indoor air requirements: fs \

. Air temperature T\ ‘

. Air velocity

. Air humidity

. Air change per hour

Openings' parameters:




Air Flow Input Data

mph
(m/s)
<1
(<0.45)
1-3
(0.45 — 1.34)
4 -7
(1.79 — 3.13)
8-11
(3.58 — 4.92)
12 - 16
(5.36 — 7.15)
17 - 22
(7.60 — 9.83)
23 - 27
(10.28 — 12.07)
28 — 34
(12.52 - 15.20)
35-41
(15.65 — 18.33)
42 — 48
(18.78 — 21.46)
49 — 56
(21.90 — 25.03)
57 - 67
(25.48 — 29.95)
> 68

(> 30.40)

General description

Calm
Light air
Slight breeze

Gentle breeze

Moderate breeze

Fresh breeze
Strong breeze
Moderate gale
Fresh gale
Strong gale
Whole gale
Storm

Hurricane

Specifications
Smoke rises vertically.

Wind direction shown by smoke drift
but not by vanes

Wind felt on face; leaves rustle;
ordinary vane moved by wind.
Leaves and twigs in constant motion;
wind extends light flags.

Dust and loose paper moved; small
branches are moved.

Small trees with leaves begin to
SN

Large branches in motion; whistling in
telephone wires.

Whole trees in motion.

Twigs broken off trees; progress
generally impeded.

Slight structural damage occurred;
chimney pots removed.

Trees uprooted; considerable
structural damage.

Very rarely experienced; widespread
damage.

Extremely rare; extensive damage
common.

Boutet, 1987



Air Flow Input Data
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Experimental Configurations

Brown, 2004 “Gable-roof”
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Inlet = Outlet
Vp = 1.57 fps (0.48 m/s)

Te = 71.06°F (21.7 °C)
Rotating airflow under the roof, which
brings heat from the warm roof, is
above the occupants’ zone.

Inlet < Outlet
Vp = 1.18 fps (0.36 m/s)

Tp = 72.14°F (22.3 °C)
Rotating airflow under the roof, which
brings heat from the warm roof, reaches
upper part of the occupants’ zone

Inlet > Outlet
Vp = 0.95 fps (0.29 m/s)
Tp = 71.96°F (22.2 °C)




Correlation between indoor air velocity and
wind speed (measured at open terrain)
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Air flow pattern in and around a
“gable-roof” building

at wind speed 3.28 fps (1 m/s)

Vp =1.57 fps (0.48 m/s), Tp = 71.06°F (21.7 °C)
At wind speed 9.84 fps (3 m/s)

Vp =4.82 fps (1.47 m/s), Tp = 70.52°F (21.4 °C)

atwind speed 3.28 fps (1 m/s)
Vp =0.33 fps (0.1 m/s), Tp = 71.65°F (22.03 °C)
Atwind speed 9.84 fps (3 m/s)
Vp=0.98 fps (0.3 m/s), Tp = 70.7 °F (21.5 °C).
Surrounding objects deflect indoor airflow path downward and cause rotating
airflow under the roof to reach occupants’ zone.



Temperature and Air velocity profiles outside and

inside “gable-roof” building

Wind speed: 3.28 fps (1 m/s). Lower wind speeds give time for heat to
accumulate and create heat pool between buildings.
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Wind speed: 9.84 fps (3 m/s)

e

I
Wind speed: 16.40 fps (5 m/s)

A

Wind speed: 32.8 fps (10 m/s). Higher wind speeds help dispersing
heat pool between buildings.
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Wind speed: 32.8 fps (10 m/s)




Temperature and air velocity profiles outside
and inside “chimney-roof” building
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Profile of wind speed approaching a building
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Correlation between wind speed and inlet size
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with respect to airflow rate
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» BCA'S GREEN MARK AWARDS

National Library
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Building gets top
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savings of up to
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Gone out...here is a computer simulation of your dinner



| hear, | forget,;
| see, | understand;
| do, | remember.

Homer

Thank you
Khee Poh Lam
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