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Lane Energy Center
Equinox Design

British Research Station - T el
(BRS) Protractor

Section—measure altitude angles




Plan—measure bearing angles
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Footprints
(Isolux topography)
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Locate windows, skylights
"/ and work plane...

[ —
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N ...drop skylights and rotate
i (; windows to work plane
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All apertures located on the work plane:
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Use ratios to identify proper footprint for each
aperture.
* For skylights—L/W and S/W
» For windows—H/W and S/H
al .1 _Index! ootprints| din, e
Windows
(S Foops intID || (LW Foolprintl
_gg " - ~3l— | APPENDIX ¥
0 A AGS »
__10——0¢ A3 H
1 A 40 AT : e
W ——t—A S S
=A0= 20 A 4 N
10 30 A - A
10 40 A- == s \
20 00 4
20 )5 At
20 A,
20 A-2
20
20 4
14

Four footprints on workplane:
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Footprint rendering (brightness not accurate):
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Computer Modeling

Evolution from numeric to visualization...




Superlite

Farm Cdit Bank
Walker McGough
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Microlite

DL Factor

Error, .09 really

Total
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Daylight factor
mapped in Plan
Oblique and Section

DL Factor
Any key to return

Plan Obligque
Total
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File Analysis Help Language

[ General ]

Geometry

Surface reflectances

Construction

Fenestration

]
%
]
Skylights |
]
]
]

Occupancy

Lighting
Simulation Completed

2 Metric | Dayiighting v

Daylight Autonomy [%] DA v

Daylight Autonom

y mapped in axon.

Min |15.58 - 0 max [67.3

The percentage of floor area with a DA over (30| %15 92.

Left-olick onto falsecolor giid to display simulation results.
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€ Daylight 1-2-3 - Version 1.2 - sim1.web
File Analysis Help Language

[ General ]

Geometry

Surface reflectances

Construction

Fenestration

Skylights

Occupancy
Lighting.
Simulation Completed
2 Metric [EEr—

| Monthly Energy Loads - Total [kwh] v

Monthly Energy Loads - Total [kWh]

2250
2000
1750
1500
1250
1000
750
500 l . . . .

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Monthly Energy Loads - Total [KWh]

Lighting (Annual Load = 3,448kWh) B Cooling ( Annual Load = 965kWh )
® Heating (Annual Load = 16,042kWh)
You can modify the chart abave by rightoclicking on it
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umen-Micro Turga-1
bt

imulated room

Lumen-Micro

6 results produce screen displays of
e

of the same corridor. It is sbown lit by a traditional down
lighting system (on the left) and by wall sconces (on the right)

ng — in this example images

First attempt to render lighting in realistic color.
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Frank Lloyd Wright’s
Unity Temple

Oak Park, lllinois (1904)

Worship Space Floor Plan

The unity temple was
commissioned by the
Unitarian Universalist
Church in Oak Park, IL, a
congregation of some 400
members with a modest
budget. Imaginative use of
the limited space on the
building site provided ample
accommodation for the 400-
member congregation in
both the sanctuary and the
parish hall. A North

Room Size: 62 ft. x 62 ft.
Total Sq. Feet: 3,844
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Interior Views

View towards pulpit (south). View of pulpit from side balcony.
- T T - —
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Floor Plan Grid Calculation

ANorth

Lumen Micro calculation date: June 21 @ 12:00pm

Location: 40 degrees Latitude, 100 degrees Longitude

Sky conditions: Clear
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Lumen Micro Renderings
South View Southwest View
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2 DAYLIGHTING L
%/ INNOVATIONS i

- Latayetts, Colorado SUSTAINABLE FUTURE]

spoT
HoME seavices Prhcnscd 5 PORTFOLIO  ABOUT

Sensor Placement + Optimization Tool (SPOT)

ing design and analysis

+ Optimization Tool

Download Free Trial
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http://www.daylightinginnovations.com/spot-home/

Electrical Lighting
[r—— [———

|
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Workplane filuminance (Annual Daylight Conditions)”
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The dts on ths sheet represents the annual daylight werkplane dluminance. Ieally, the
anaust average dayght dluminance would be at or abora the design iluminance. Mach lower

and the space is not achieving s Sl daybont potentl and much highes and the space is
overly dayht and is 4 solar heatgain 1 daylight
3150 informs the lurminara zoning layouts of the slactric Sghting. ¥ ths luminairs zoning

and daylight distribusion seem i confict go back and aqust the luminaire zones

Also has a run interactive view—>
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Gives Daylighting Performance Reports for LEED

36
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2 Radiance WWW Server - Wicrosof Internet Explorer

st bl goviradance KOO ek

% Radiance

Synthetc Imaging System

www

Desktop Radiance
Radiance User Interface for Windows

&) @ Frernt

37

Radiance

Radiance simulations were used
in the design of the UC Berkeley
EBB.

s. North Facade

Energy Biosciences Building

SmithGroupJJR | Loisos + Ubbelohde
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Designers amved athe installed Ughting scheme
£ Gayfight coming
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Illuminance simulation
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ARCHITECTURAL
RECORD

925.825

89.574

Energy Biosciences Building

SmithGroupJJR / Loisos + Ubbelohde

Liniversity of Caifornia,

Designers amved 3t e Installed lighting schemd
after simulaling the effect of dayight comming
through e Iaboratory windows atvarious times

respectiet;

Luminance simulation

41

Energy Biosciences Building

SmithGroupJJR | Loisos + Ubbelohde

The slectric lignting for the laborstaries in
pendant luminaires piaced between e 1ab
benches for ambient ight Ech work sufface has

Outcome: integrated electric lighting/daylighting scheme.
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Lightup for Sketchup does electric and sun light

Home FeWwds Pricing Gallery

For 30-day free trial see https://www.light-up.co.uk/
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Climate-Based Daylight Modeling (CBDM)

The most i method of the of a space due to daylight
is through the use of an annual thec of on the
workplane for every day lit hour of an entire year (assuming 12 daylight hours/day,
which is 4,380 unique calculations). Drum roll please... After at least seven years of
development, we are extremely pleased to announce that the first release is ready for
the public! This new technology will be available in June as a separate “add-on”
application capable of processing an annual daylight simulation of your AGi32 or Revit
model (using ElumTools) in an astonishingly fast matter of minutes as compared to
hours or days for the only competitive solution. The result is accurate daylight
illuminance for every illuminated hour of an entire year. From this data, a variety of
statistical analyses can be performed yielding numerous daylight metrics, such as
Daylight Autonomy (various flavors), Annual Sunlight Exposure and Useful Daylight
llluminance. The add-on software also provides a great interface for evaluating the
results and formatting a personalized report. Stay tuned!
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Ray Tracing Contest
(All entries must use AGi32’s post
Radiosity process ray trace procedure.)

Atrium Daylight Study - Winnipeg
International Airport

Paul Boken, Lighting Designer, Mulvey &
Banani Lighting

AAS 3 floor

Sainaz Bajracharya + Ruth Opatola

e Main Studio

e Atypical studio day (daytime, cupola closed)
e Optimum lighting in studios
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Sefaira and Covetool

Nntal Systems

USIng Se‘aira Dayightng Visuakzaton, | tested dayhghtrg factors, low
Doints of light. and the uniformity of keght in the space. Currently
there 't  way to set the daylight transmittance percentage, 50
thete valies would be increatad by the difhusion of the kahaall

system. The 1op £oor with the northern lighting gets the most ight (as
expectec) and the first floor recieves the least smount of Ight (as
expected) 15 Model

— —
Foor1.2 Floor 12,3 Floor 1234 l Credit:
Drew Gilbert
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¢Jcovetool
Building Design
Platform for
Intelligent
Performance

embodied car

: il

lysis helps architects

t, glare, rad

) targets while reducing construction
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~ Insight, a Revit plug-in

Lo Lo 1B S

Whole building energy Daylighting analysis Heating and cooling load

More info: <https://www.autodesk.com/products/insight/overview>
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Dynamic Daylighting by AndrewMarsh.com
Free cloud-based, interactive modeling for rectilinear rooms
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X courcuns, [ (re

bitbucket.io/daylight-box.html

https://t
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Culplite does
glare analysis

2
Interactive éata
analysis ;
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Reality:
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Next: more on physical models

55
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