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Facade decisions are key to

HVAC loads
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Figure 3-2 Heating and Cooling Influence
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Figure 3-11 Site EUI for Office Buildings
Data source: Thornton et al. 2009, 2010




Effect of facade on interior
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Climate impacts of glazing alone
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San Francisco - Heating Capacity
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Perimeter heating systems

* Only three needs for heat:
Outside air, perimeter heat loss, primary air boost
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San Francisco - Cooling Capacity
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Why window wall ratio matters so much

Conduction Heat Transfer = U * area * AT (11F)

12°F 83°F e ° 83°F
l/\ . — 72°F \/l\/\ .

4 sf of R-13 (U-0.075) = ONE sf of fully shaded
insulated low—e glass (U=0.3)

72°F 83°F —_— ) 83°F
\IJ\ . — 72°F \/'\/\ .

65 sf of R-13 = ONE sf of unshaded insulated west-
facing low-e glass (SHGC = 0.25)

Solar heat gain = Btu/hr/sf solar x SHGC
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Radiation intensity

Comparison of solar racliation by orientation
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Btu/hr/sf

Comparison of External Heat Gain by glass type

for one 500 sf wall (50' x 10' high) prorated onto a 1000 sf perimeter room zone
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Concept Design: Zoning
« Natural ventilation potential

e Glazing/ operable windows

* Perimeter occupant comfort
 Heat loss/ gain versus HVAC loads
* Potential for shade
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Key drivers for HVAC design In
perimeter zones
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Are we close to being Title 24 code compliant?

SHGC 0.25 X 40% WWR + OSHGC X (1-40%)= 0.1
prescriptive code compliance

SHGC 0.37 x ?% WWR + OSHGC X (1-WWR) =0.1
- WWR =0.27

match to prescriptive facade energy budget, but if
pursuing performance method, base building would
match any WWR lower than 40%.

SHGC ? X 100% WWR =0.1 > SHGC =0.1
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Facade effects on energy savings
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Figure 3-15 Relative Impact of Energy Savings Strategies
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Old paradigm vs new designs (update for new)
Lights
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Improvements in technology (and
ASHRAE Measurement studies)
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Btu/hr/sf

Comparison of External Heat Gain by glass type

for one 500 sf wall (50' x 10' high) prorated onto a 1000 sf perimeter room zone
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Comparison of Internal Heat Gains
by space type for 1000 sf room
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Heat absorption limitations of systems

New office New office internal
P internal loading loading with 50% non-
A | Natural Ventilation w/ Thermalass North, 0.24 SHGC
> | > old office old office
| | Natural Ventilation internal loading internal loading —___
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E | | | | | |
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Improvement upon west facade

Opiion Improvements over basecase %% reduction in Transmiited solar energy
tramsmitted solar energy [W/m?]
A Shaded with vertical fins (500mm deep, every 15300mm) 33 134
B Inclined north by 18° 12.3 128
i Inclined south by 18° 93 132
I Inclined north by 347 220 113
E Inclined north by 34° + 1m overhangs + 1m vertical fins 26.0 108

Even with heavy shading and adjustments to the facade inclimation angle, the west facade 15 still receiving too much solar energy. Alternatives to a S5F approach may need
to be considered.
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DSF without shading

Operring deplh

DSF with shading

SSF without shading
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Operning depth Openningdegth  Openniry depth
300 M 150 mm 150 mm
Properties of Double Skin (DSF) and Single Skin Facade (SSF) cases
Outer skin Ventilated/External cavity Inner skin
Case Pane type Shading Outer pane Inner pane Shading
DSF 0 Clear laminated with fritting No Solar control + low-E Clear No
DSF 1a Clear laminated No Solar control + low-E Clear No
DSF 1b Clear laminated Roller blind Solar control + low-E Clear No
DSF 2a | Clear laminated with fritting and XIR No Solar control + low-E Clear No
DSF 2b | Clear laminated with fritting and XIR Roller blind Solar control + low-E Clear No
DSF 3a | Clear laminated with fritting and XIR No Low-E Clear No
DSF 3b | Clear laminated with fritting and XIR Roller blind Low-E Clear No
DSF 4a Clear laminated No Low-E Clear No
DSF 4b Clear laminated Roller blind Low-E Clear No
SSF 1a N/A No Solar control + low-E Clear No
SSF 1b N/A No Solar control + low-E +fritting Clear No
SSF 1c N/A No Solar control + low-E Clear Roller blind
SSF 2a N/A No Low-E Clear No
SSF 2b N/A No Low-E +Hiitting Clear No
SSF 2¢ N/A Horizontal louvres Low-E Clear No

J
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Without shading With shading
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Tovahne Light Salar Cains [%4] Inner Pane Temperamare [*C]
Case F-valne . -
[Wimr'K] Tramuminance Primary Secomdary Summer Winter
DSF & 095 L1 1280 113 il 2B . 177
DISF 1a 095 024 0420 184 35 i 177
DEF 1k 0.2 003 - 27 ¥ 1 I 178
DSF 1a 0.93 il 141 6.7 i9 215 17.7
DEF b 0.2 L3 - 13 1% 26.5 177
DISF 3a 1m L% 1378 147 41 i 175
DSEF 3b 058 0035 - 18 10 M2 177
DSF da 1= 042 L5650 T4 47 2R3 175
DEF 4b 0. {L03 - ig 29 . 174
55F 1a 11 i 0453 Fid | it ) 173
55F 1b 11% 021 1322 153 56 R0 171
55F 1c 1 021 - 35 169 33T 177
55F Ia 1.1% .55 0777 505 ¥ 1 2R3 171
55F b 11= {140 L3509 323 13 290 171
'.‘H_ 55F Ic 0% 013 - 12 - B4 176
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Drivers of Facade Optimization

Presenting the public “face” of the building

Protecting the indoors from wind and rain

Sealing the building envelope to contain conditioned space
Creating a security barrier

LN o L g ==

and TAQ)

Mitigating solar heat to be removed by a comfort-conditioning system
Tempering the influence of cold and hot temperatures outdoors
Controlling noise break-in from the outdoors

9. Manipulating or enhancing daylight for useful purpose

10. Providing views to the outdoors to improve occupant satisfaction

11. Moving air in and out of the building (operable elements or louvers)
12. Maximizing usable/leasable square footage indoors

20 =] 0

ASHRAE 50% AEDG for Small and Medium Office buildings

Creating a healthy and comfortable environment for occupants (thermal, acoustic, visual,
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Questions?

* Erin McConahey
* Erin.mcconahey@arup.com
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