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ESBL @ UO since 1977!

thank yov GIB

‘\\w»w\\
""o




cugene

I'1rDr>nai1 0

E{Broadway;

e

1S1pIeAliE

2

4

"ﬂy e
B

1Sjuosialied

)

H\'.‘ur"uul'Ru:;cu'ch’l:’dvk

Y]
e

>t e i b
E N ThYA Ave ED o

T
/an/(/"7 8/!/(1
) " "L - -'
A Architecture/and §

Allied Arts Librapy X0) —
@ iversity of Oreqgon i N =
a7 :‘3 9Pac|ﬁc E ‘ Yorey S.QL(‘"%E )

o
Eomplex]

1S K139

1S|uosIaned

1S pieAlIH

S pleauny

Lnlh J{l"lk S

BED 3thiAve

» T
Google | ¥ 1.




]
G -
JohnsoniSt

ortland

-i8 O l T )' ation
5 .

- qw

B IAVAYS |2V\N

ziE

1l
g
15

=
<
=)
D
A
-

\/ l%‘\N
=
Al

AV, qii\.’\N

-

SSNWIGIisan e

(‘||<an
ndE’

Flanders'S

AN

L2

vl |

PRI
Lt’

=
<

g
(1
@

"5

IAVIPIEIMN

UI6/MNEES

Ao
v B

AN YISTMNE=
ROAY, PUZIMN

1S

berdlnq Theat
At Tho*/\rmory
lﬁ gp. &

NW: LouclﬁSt -
-_h:_enrtyTs 12“ uPowell 5,B00kS
Stiee avnrn ’ W BUMSIdelst

M'
.J ' E BN

7
bround Kontrol
ClassicC »‘\rcade

-‘ I;z‘

Loseldnd \edler-

ANV ed'MN

B
am—

3
L]
i O

=
=B
(2
Ook* <
=
(77)

l
™
.‘:a_

(=
=
afh

fAves

QMcMenamms
Crystal Ballroom

"-

kla

Wis>
Z

el 51!
’5#“%’@@"
h

S (\bunlame
‘§
2.

¥

O%nmrlpmk )
Nw;[)_;ms .‘i!"“',‘ \0'y

aturday;Marka

ol

v
-

(t=]
S8
| RS

()I\V( l\ll()l\

“O)n Jo0m al
Canttar ™ D=

AVIPUZ{IS
-4
il

ey

-
&

Lo

Le Bistro'Montage
m— ‘—bthorrns%

‘ 'il o |
SN E] ()nq()n St =
-y
:
NE llvu‘\q St-

Y ENNEE] Restaur
& Bowhng"l oun
C
EiBelmontiSt

‘.G’[E ]




4
& thank you SRG. UI-IDL.

U
=\




¥l
- o R
QnkK you =i = . S \
— R i e : =
0 R e 1o 5 & s

o p—
_‘

via project-based education

»  50M ft? consulted » 625 buildings consulted
>  45.3 aMW (electric) » 50 buildings saved > 50%










overcast sky simulator







P ——

i |










Case A: Overhang at 8, Light Shelf at 8’, W/ Skylight

1.9 24

Daylight Factor
2.6 1.3 1.4 1.3 (Ratio of Outdoor llluminance Indoors — Overcast Sky)

23 : 23 23 24 - 10 20 30 40 50 60 70




heliodon solar simulator
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September 21
Daylight Time

thank you UW




digital daylight simulation
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Pattern 5.1: Interior Furniture Layout
Open Volume

Ahorizontal band of windows at 40 percent of the
opaque wall area provides daylight dlumination that
meets or exceeds commeonly accepted minimum
daylight Blumination criteria at approximately 75
percent of the adjacent 26'-0” deep open office area.




Pattern 5.2: Interior Furniture Layout
Desks Only

The inclusion of “open” desk workstations has
limited impact on the daylight distribution across
the horizontal workplane. Daylight levels exceed
commenly accepted ambient illumination critenia at
all areas except at the circulation aisle (at left).
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Pattern 5.3: Interior Furniture Layout
Low Panels

The inclusion of modesty panels below the 30°
desk height has virtually no impact on the daylight
distribution across the horizontal workplane.
Daylight levels exceed commonly accepted ambient
illumination critenia at all areas except the circulation
aisle (at left).
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Pattern 5.4: Interior Furniture Layout

42" Panels

The inclusion of 42 panels begin to create some
shadowing at the horizontal workplane. However,
cedling brightness begins to diminich as the
reflectance off of the floor and desk surfaces is
reduced by the panels. Daylight levels continue to
exceed commonly accepted ambient ilumination
criteria at nearly all workstations.
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Pattern 5.5: Interior Furniture Layout
427 Panels with Glass Partition (As-Built)

cdim?
The addition of a glass partiion between the aisle [2z00)]
an the workstation area increases acoustic privacy
while maintaining brightness at the *back” wall (at
left). Horizontal daylight levels continue to exceed
commenly accepted ambient illumination criteria at
nearly all of the workstation areas.
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Pattern 5.6: Interior Furniture Layout
427 Panels with 60" Panels Perpendicular to Glazing

The addition of a 60° panel perpendicular to the
window wall, increases both visual and acoustic
privacy. Though diffuse daylight levels are reduced,
views fo the exterior remain largely unobsfructed.
Horizontal daylight levels continue to exceed
commonly accepted ambient illumination critenia at
50 percent workstations.

45%

of foorarea is
sbove 300 kx

LUX
- - 2000
mmm 300

100
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Pattern 5.7: Interior Furniture Layout
60" Panels

The addition of 60° panels surrounding all 2500
workstations substantially reduce daylight levels at

the back wall and beyond the workstations directly at

the perimeter. Views to the exterior are constrained

dramatically at all workstations. Horizontal daylight

levels exceed commonly accepted ambient

illumination criteria only directly adjacent to the

perimeter glazing.




Pattern 5.8: Interior Furniture Layout
72" Panels

cd/m?

72° panels surrounding all workstations reduce
daylight levels even further, especially at the back
wall. Even the perimeter workstations are marginally
dayiit. Views to the exterior are constrained
dramatically at all workstations. Horizontal daylight
levels exceed commonly accepted ambient
illumination criteria only at aisle ways directly
adjacent to the perimeter glazing.

25%

of foorarea is
sbove 300 kx
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- - 2000
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Pattern 5.9: Interior Furniture Layout
72" Panels with Glass Partitions

Changing the materiality of the workstaion panels
parallel to the glazing to be transparent allows
daylight distribution and views despite the 72° panel
height. However, horizontal daylight levels exceed
commenly accepted ambient illumination criteria only
directly adjacent to the perimeter glazing.
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high dynamic range imaging

thank you Minanici

Right_Scene vs. Mean Luminance of the Horizontal 40° Band (Mask 20) Using Composite Data Set

(b)

100 — ° ° . ° Ist.deg_adj.r"2 = 0.307

(Too Bright)

Right_Scene

(Too Dim)

I I I I I I I I
0 250 500 750 1000 1250 1500 1750

Mean Luminance (cd/m”2) of the Horizontal 40° Band (Mask 20)




high dynamic range imaging

Simulation/Validation Tool: IDeAs Office Building (epp Architects)

HDR Photo from Visualization from
Site Visit Radiance Model




high dynamic range imaging

Simulation/Validation Tool: IDeAs Office Building (epp Architects)

Luminance Data Luminance Data from
from Site Visit Radiance Model

(Images both scaled 10-2500 cd/m?2)

Courtesy Meek




iterative energy simulation

| ARCHITECTURE & ENGINEERING N OCCUPANT |
| ” | DOE2
HEATING/COOLING TENANT
#+ high performance glass + “irresistable” stair to dis-
+ high performance walls & low courage elevator use Tn ‘
infiltration = lower heating setpoint
+ 65% effective heat recovery + raise cooling setpoint
+ ground source heat pumps + daytime office cleaning eou E ‘T
+ demand controlled ventilation + 80% laptop, 20% desktop

ventilative cooling = phantom loads
+ radiant slab cooling = low flow water fixtures n e'g g
+ operable windows
Open Studio

+ operable blinds
TYPICAL BASELINE Q
OFFICE BUILDING
LIGHTING PV ROOF & FACADE
+ maximize daylighting 230,000 kwh/year
+ daylight dimming supports 52,000 gsf thnn I( you
= lighting power (with 10% safety)
\ AREL RGugs
\
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BUILDING ENERGY USE INTENSITY(EUI): ENERGY CONSUMPTION PER FLOOR AREA

Courtesy: Meek / Bullitt Foundation / PAE



coupled encergy simulation

Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
10% window to wall ratio

% Time

100
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10% WWR

08:00-18:00 E U l
i

(o)
— 0% kBTU/SF*
of the sensors are
x above DA, at least YR
50% of the time.

2.8% (Avg DA)
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Daylight Autonomy - Banner Bank, pattern 2.1 xt
Boise, ID - South orientation - No blinds operation ‘V
20% window to wall ratio
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% Time
M .
- 40
-
- 20
- 10
;.
20% WWR
| 08:00-18:00 EUI 47
| 32.2%  spatial Daylight Autonomy KBTU/SF*
ofthe sensorsare  (no blinds)
above DA, at least YR
50% of the time.

27.0% (Avg DA)
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Daylight Autonomy - Banner Bank, pattern 2.1 \X \Z 7
Boise, ID - South orientation - No blinds operation A |74
30% window to wall ratio

30% WWR

08:00-18:0(:) . | EUI 47
575%  spatial Daylight Autonomy KBTU/SF*

ofthe sensorsare  (no blinds)
above DA, at least YR

s 50% of the time.
52.7% (Avg DA)
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Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
40% window to wall ratio

100

90

80

70

60

50

40

2N .
//w—\—’\ 20

C :

40% WWR

08:00-18:000 | | EUI 47
72.9% spatial Daylight Autonomy KBTU/SF*

ofthe sensorsare  (no blinds)

above DA300 at least YR
50% of the time.
65.0% (Avg DA) 55

Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 25
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)



Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
90% window to wall ratio

% Time

100
90

80
70
60
50

40

A %
20

0

50% WWR

08:00-18:0(; | | EUI 48
87.3%  spatial Daylight Autonomy KBTU/SF*

. ofthesensorsare  (no blinds)

above DA300 at least YR
50% of the time.
73.8% (Avg DA) 57

Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 26
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)



Daylight Autonomy - Banner Bank, pattern 2.1 \ 2
Boise, ID - South orientation - No blinds operation a 7
60% window to wall ratio o

60% WWR

08:00-18:000 | | EUI 49
04.8%  spatial Daylight Autonomy KBTU/SF*

ofthe sensorsare  (no blinds)

above DA300 at least YR
50% of the time.
78.1% (Avg DA) 60

Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 27
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)



Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
75% window to wall ratio
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75% WWR

e - EUI 50
08.3%  spatial Daylight Autonomy KBTU/SE*

ofthe sensorsare  (no blinds)

~
~
™

above DA, at least YR
50% of the time.
80.4% (Avg DA) 65

Mabhic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 28
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)



EUI (kBTU/SF*YR)

Energy Use w/wo Daylight Harvest
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—— Single Zone Ideal (Always on sch., GO, Minneapolis)
--#r--Single Zone Ideal (Radiance sch., GO, Minneapolis)
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Percent blind occlusion by facade
$ § 8 § 38 3% %8 %

Percent blind occlusion by facade
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thank you ANezamdoost

Always Retracted
% Blind
Occlusion
90 100 iux)
Abways Engaged & Rotate Clased
4 Example Scenario
100%—
80%—
“60% i e -
_____________ 1.89%
40%— (@ 6 of 10 blinds closed)
20%—
0% — >
5 1 15% 2 7 25 ..10 ... 100

% Sensor Points in Analysis Zone > 1000 LUX

Radiance Sensor Data Updated
Simulation llluminance Conversion EnergyPlus
Output to Lighting Simulation
Schedules
Figure 2-10: EnergyPlus/ Radiance integration workflow for Blindswitch-A
% Radiance | Radiance Sensor Data EnergyPlus
2 Simulation Simulation llluminance  Conversion Simulation
Output to Lighting
Schedules
A\ ‘ 4

Figure 2-11: EnergyPlus/ Radiance integration workflow for Blindsyitch-B

FRadiance ESensor Output of Data EnergyPlus
@ Simulation & llluminance Blind Conversion Simulation
E(script) ~Output Occlusion to Lighting
(Script) Schedule Schedules
(Script)

T

Figure 2-12: EnergyPlus/ Radiance integration workflow for LM-83




Energy Impact?

Up to 18%

BASELINE (WITHOUT LIGHTING E E .I;OSIASL

CONTROLS) g 5
ALWAYS ENGAGED (Int) i 156.9
ALWAYS ENGAGED (Ext) I Y Y D I s g g ; 144.6
ALWAYS RETRACTED 1311
BLINDSWITCHAA (int) B~ S : E p—
BLINDSWITCH-A (Ext) : ' 130.5
BLINDSWITCH.S (1nt) I S S T R A i : _ -
BLINDSWITCH-B (Ext) 129.9
s 1083 () 1333
IES-LM83 (Ext) H E 130.6
AUTOMATED ALGORITHM A (Int) g | 135.3
AUTOMATED ALGORITHM A (Ext) - - : ' 132.0
AUTOMATED ALGORITHM B (Int) E 134.4
AUTOMATED ALGORITHM B (Ext) . : E 131.0

oio 2(;.0 4c;.o 6(;.0 8(;.0 1010.0 126.0 T 14;).0 Eso.o

Energy Use Intensity [kWh/m?2-yr]

M Other Equipment W Heating B Cooling = Lighting IEUl Reductior from Baseline



thank you IES-DMC & Weschong

IES LM-83-12 Approved Method:

Spatial Daylight Autonomy (sDA)

Is there enough daylight in the space? (measured using
annual hourly illuminance):

During analysis hours (8am-6pm)

What % of floor area exceeds 300 lux for at least 50%
of analysis hours?

Exceed 55% of the floor area for “nominally
acceptable daylight”

Exceed 75% of the floor area for “preferred daylight”

Annual Sunlight Exposure (ASE)

Is there excessive daylight in the space (measured using
annual hourly illuminance):

During analysis hours (8am-6pm)

What % of the floor area exceeds 1000 lux
“computational direct sunlight” (sun spots) for more
than 250 annual analysis hours?

Below 10% of the floor area for less discomfort, lower
is better

Exceeding 20% of the floor area suggests need for
automated blinds or additional fixed shading
strategies

IES LM-83-12

Approved Method: IES Spatial Daylight
Autonomy (sDA) and
Annual Sunlight Exposure
(ASE)



Biology and the Built Environment Center
BioBE Center University of Oregon

"

Jessica L. Green
Kevin Van Den Wymelenberg
Co-directors BioBE i1l

BIOLOGY AND THE BUILT ENVIRONMENT

Biology & Built Environment Center
University of Oregon
http://biobe.uoregon.edu/







Dust Microbial Communities have Dosage-
Dependent Responses to Dayllght
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How can architects reshape the microbiome?

thank yov Afahimipour & BioBE Team



Health Design: IAQ, microbial g
characterization & dispersal, /
yglene antlblotlc re5|stance,,
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https://www.amazon.com/Rendering-Radiance-Science-Lighting-Visualization/dp/0974538108

RENDERING
with RADTANGE
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thank you Chars Ehrlich



Thank you Greg Ward & the Radiance Community!




