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What form? What function?

e Form:

— Shape, layers
e Function:

— Durability

— Energy

— Comfort

— Cost



Keep It simple
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Office
20,000 ft?

Office
20,000 ft?

Two - 12 ft. stories Two - 12 ft. stories
45’ x 222’ 100’ x 100’
Floor area: enclosure = 0.88 Floor area: enclosure = 1.02
Office
I i@ 60,000 ft? i @
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Six - 12 ft. stories Six - 12 ft. stories
50’ x 200’ 100’ x 100’
Floor area: enclosure = 1.30 Floor area: enclosure = 1.55



Expanded Plans

o Better daylight, easier ventilation but more
enclosure heat loss and gain and air leaks




 Head height of window is primary
determinant of daylighting

e Windows below desk are essentially Dayl |g htl n g

useless

h=1.8m/6 ft

1.5 h = 2.4m/8ft
2.5 h = 4.5m/15ft

(oo oo oo .

lamps off one lamp on both lamps on
total illumination h =3.0m/10 ft

—\

electric light contribution

1.5 h=6 m/20 ft _
2.5 h = 7.5m/25ft

davlight contribxution
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Daylighting controls Y




Building Shape?
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Heating Loads Figure 2.6: Impact of building
12,415 KWh 13,289 kWh 14,274 kKWh 14,302 kWh 15662kWh  ghane on annual heating energy
LoUEE for a small 144 m? (1500 ft?) build-
1.074 1.076

0.93

ing in a cold climate.[Gratia & De
Herde 2003]



Barbara Ross M.Arch. Study

160,000 sf 50,000 sf 12,000 sf
§-storey 4-storey 2-storey
| | MD**HE
LG""HE
SM**NS
MD**NS
LG**NS
MD**SQ SM™SQ
LG**SQ
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FIGURE 3: Office building: Medium H-shaped plan form, 4 stories (MD**HE-*)
(footprint 12,537 sf; gross floor area 50,148 sf)




MD40HN-A MD40HN-C MD40HN-D
173 216 xe 263
kWhr/m?/year kWhr/m?/year kWhr/m?/year

MD40EW-A

168
kWhr/m?/year

38% SKIN

.. |62% INTERNAL |

MD405Q-A

164
kWhr/m?/year

37% SKIN

|63% INTERNAL

From: Ross. B. Design with Energy in Mind.
M. Arch Thesis University of Waterloo, 2009.
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MDA0SQ-C MD40SQ-D
207 3 251
kWhr/m?/year s kWhr/m?/year
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40,000 GFA 4-storey office
in Teronto, Ont.

. Space Heating
. Water Heating
. Pumps & Auxilliary . Plug & Miscellaneous

B Tasi Lighting [ 1] Area Lighting

. Space Cooling
El Ventilation Fans

H plan form

Long plan form

Square plan form
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For a 65%WWR Medium

sized office
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Cold climate/ hot climate

* Enclosure matters in both cold and sunny
climes, just in different ways

MD65EW-C MD65SEW-C
Toronto Miami
213 221
kWhr/m?/year kWhr/m?/year

Jul AU Se et Mow De Jul Au Se oot Now

Long building form, glass facing North-South



Enclosure Form

e Improving the enclosure has a major impact

MD40SQ-A MD40SQ-C MD40SQ-D
164 207 0) 25]5
kWhr/m?/year kWhr/m?/year 200 kWhr/m?/year
::?m 150
120
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. Space Heating . Space Cooling . Plug & Miscellaneous |Z| Area Lighting

FIGURE 6: Load profiles for square buildings with varied enclosure type



Effective Overall Wall R-value (hr ft? F/Btu)
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Typical Curtainwall System

— 1. Uingow = 0.45, R,z = 6
2. U ingow = 0.40, Ryai= 15
w3, Uyingow = 0.35, Ry = 20
m— 4. Uyindgow = 0.25, Ryay= 20
— 5. Uingow = 0.15, Ry =20
e 0. Ugiadow= 0.15, R=30
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Skin Dominated Building

¢ “Skin-dominated”: Perimeter Zone over
most of floor area

eExcellent daylighting and cross ventilation
opportunities

e Best massing for many commercial
buildings

eDemands good building enclosure
because of increased enclosure area

=~ 18 m / 60 ft

Building Science
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Enclosure form

Choose a simple high-performance option

Exterior finish

1. Water control layer

2. Air control layer

3. Thermal control layer >

4. Vapor control layer

Structure >

Service

Interior finish




	Form vs Function?
	What form? What function?
	Keep it simple
	Slide Number 4
	�Expanded Plans
	Daylighting
	Building Shape? 
	Barbara Ross M.Arch. Study 
	Slide Number 9
	Slide Number 10
	Orientation
	Cold climate/ hot climate
	Enclosure Form
	Slide Number 14
	Skin Dominated Building
	Slide Number 16
	Enclosure form

