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Credit(s) earned on completion of this course will be reported to AlA
CES for AIA members. Certificates of Completion for both AIA
members and non-AlA members are available upon request.

This course is registered with AIA CES for continuing professional
education. As such, it does not include content that may be deemed or

construed to be an approval or endorsement by the AlA of any
material of construction or any method or manner of handling, using,

distributing, or dealing in any material or product.

Questions related to specific materials, methods, and services will be addressed at the

conclusion of this presentation.
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Learning Objectives

Participants will :
1. Identify the performance factors of building

enclosure practice
2. Understand how integrated building

enclosure system should be evaluated
3. Distinguish benefits and considerations in

using sunshade
4. Recognize the appropriate simulation tools in

different design stages
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Energy Reductio

Daylight & Views

Indoor Quality
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Enclosure Design
Performance Factors

Building Integrity

Operation &
Maintenance
I -[_..-_;_-__ 1

l’ﬂl

|
—_— .

Tmal Cmfort



BEST

CONFEREN
Building Enclosure Science & Technology

Enclosure Design
Performance Defects

Thermal Bridging
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Structural Failure

Water Leakage l
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Integrated System Analysis

e Performance Mandates

Critical implications for the delivery
of this performance mandate

O Some implication for the delivery
of this performance mandate

ENVELOPE SPATIAL THERMAL AIR ACOUSTIC VISUAL BUILDING
QUALITY QUALITY QUALITY QUALITY QUALITY INTEGRITY
Wall / roof / exterior floor
Exterior surface, material properties Q [ ]
Composite materials, thickness L] o o @] [ ]
Interior surface O O @] ] o] o]
Form: planar, curved ° Q aQ @] ]
Slope, orientation L ] O ] ] @]
Module size, shape L ] @] [ ]
Connection to other env. components o [ ] o @] [ ]
Windows / openings
Material Properties L ] ® o] ® [ ]
Size, shape, spacing ° [ ] [ ] (@] [ ]
Orientation [ ] [ ] @] o] o
Control systems, sunshading O [ @] o] [ ]
Control systems, heat loss [ ] Qo
Control systems, ventilation o] [ ] [ ] o] [ ]
Frame connections, plan/section o [ ] @] @] o] [ ]
Access, visual and physical ® O O Q [ ]
Expansion potential (vert/horiz) o @]
Change potential for access/image o} @] o
Color, texture, ornament @] @] o] ®




BEST#| Sunshade and its Effects on
Building Performance

Building Enclosure Science & Technology




EEEEEEEEEE
echnology

S
S
=

=

e Benefits:
— Energy Consumption

— Daylighting & Glare
e Cautious:
— Thermal Bridging

— Condensation
— Structural Integrity
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Design Considerations
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Benefits of Using Sunshade

Control Direct Sunlight Offer Energy Savings
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Control Direct Sunlight
(South View)

143. Without Shades

144,

22

With Shades
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Energy Comparison
(South View)

Climate

BASE CASE: 143. Without Shades
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Energy Comparison
(Overall Building)

Annual Energy Consumption by Enduse

Area Lighting

Task Lighting
visc. equipment [

Exterior Usage

Ventilation

Pumps and Misc.
e fiEge radions
r fage

|  Space Cooling
|

b maFReiEetion

Space Heating

Ht Pump Suppl.

Water Heating
100 200 300 400 500 600 700 800 900 0 100 200 300
Electric Use (kWh x000) Fuel Use (Btu x000,000)
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BEST 4 Study _Energy Performance - Baseline Design (02/24/15 @ 11:34)
BEST 4 Study _Energy Performance - Window Ext Shading EEM 4' all sides (02/24/15 @ 11:34)
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Be Cautious with Sunshade

 Thermal Bridging
e Condensation

e Structural Integrity




Thermal Bridging

Face of Curtainwall
(by Others)

45" [3'-9"] Projection
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2l Thermal Bridging
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e Exterior 105 deg F,
Interior is 75 deg F

e |sotherms
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— To understand *
temperature difference

as a contour pattern
— U-Factor is 0.5485
* Flux Vector
— to indicate the direction
of the heat flow
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Thermal Brid ging

e Color infrared

— temperature migration
differentiated visually
between the exterior and
interior temperature
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* Air Temperature
e Relative Humidity

* Dew Point Temperature
— If AirTempis 75 F
— Relative HUMIdity iS 65% ;1. i vesrecs e

— Dew Pointis 62 F

— Condensation can be
easily occurred when
the air temperature is
dropped lower than 62 F

Condensation
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One Tool Fits All?

Interoperability
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_. About Climate Consultant =~
Version 5.4 (54.4) 1

Copyright ® 2012 The Regents of the University of !
California. All rights reserved. /

DesignBuilder

SOFTWARE

Autodesk®
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Technology Preview 1.0
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Simulation Tools for
Performance Analysis

Daylighting HeaLtcg:in / gng;n:ni: Condensation -g;i:?;?_: 5'::5’;’ CFD
Revit / \/asari X X X
Climate Consultant X X
Ecotect X X X X
Rhino / DIVA X
ComFen X X
IES VE X X X X X X
DesignBuilder X X X X X
Therm X X
WUFI X X

Conceptual / Schematic Design Stage
Schematic / Design Development Stage
Design Development / Construction Document Stage




Conclusions

Daylighting — heat can be absorbed by the metal sunshade
device at the same time when blocking the direct sunlight
or the heat can be left from the interior space to outdoor
during cold climate season

Energy Usage — U factor can affect the overall R-value of
the exterior enclosure system and the energy usage could
be increased

Condensation — Due to the heat transfer and the cold
surface, condensation can be happened within the
structural components

Thermal Bridging — Heat transfer through structural
components and can be impacted by the condensation

Structural Integrity — Whenever structural got condensed,
corrosion and deterioration can be occurred

No one tool can analyze all the performance factors during
different design stages
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e Jfong@walterpmoore.com
e 713-630-7300

THANK YOU!
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