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OUR CURRENT TEAM

1. G.Z.	Brown	– UO
2. Jessica	Green	– UO
3. Chris	Minson – UO
4. Susan	Sokolowski - UO
5. E.	Hartmann	– Northwestern
6. C.	Huttenhower - Harvard
7. R.Halden – ASU
8. D.	Johnson-Sheltin - ORI
9. M.	Riggio – OSU
10. A.	Barbosa	– OSU
11. F.		Laleicke - OSU
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2. Sue	Ishaq
3. Jeff	Kline
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Kevin	Van	Den	Wymelenberg

@Wymelenberg
kevinvdw@uoregon.edu
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Part-time	/	Students
1. Ashley	Bateman
2. Denise	Blankenberger
3. Nathan	Brown
4. Victoria	Carroll
5. Rachel	(Richaro)	Cui
6. Daniel	Hundley
7. Serena	Lim
8. Andew Loia
9. Ryan	McGowan
10. Gwynne	Mhuireach
11. Amir	Nezamdoost
12. Daniel	Roth
13. Maria	Sarao
14. Paul	Ward

Co-PI
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ARS Research Program: Project Selection Meeting 
Monday, February 20, 2017 
10:00 a.m. – 2:00 p.m.  

Richardson Hall 107 

 

 
9:45 a.m.            Sign In – coffee & snacks in the Richardson Hall Foyer 

 

10:00 a.m. Opening Remarks & Instructions for the Day – Iain Macdonald/Anthony S. Davis 

 

10:15 a.m. Design of Timber Pile Ground Improvement for Liquefaction Mitigations 
 Armin Stuedlein, PI  

 

10:25 a.m. The Pulse of the Global CLT Industry: Launching an Annual Survey as a Continuing 
Learning Tool – Lech Muszynski, Co-PI 

 

10:35 a.m. Seismic Performance of Cross-Laminated Timber and Cross-Laminated Timber-
Concrete Composite Floor Diaphragms – André Barbosa, PI 

 
10:45 a.m. Towards More Efficient CLT Products and More Rational CLT Product Standard 

Lech Muszynski, PI 

  

10:55 a.m. Living Lab @ Peavy Hall: Structural Health Performance of Mass Timber Buildings 

Mariapaola Riggio, PI  
 

11:05 a.m. Fire Performance of Connections for Tall Mass Timber Buildings  
Lech Muszynski, Co-PI 

 

11:15 a.m. Coffee Break 

 

11:30 a.m. Adhesive Performance of Cross-Laminated Timber under Different Environments 
  Kaichang Li, PI 

 

11:40 a.m. Creating Durable Cross-Laminated Timber 

  Jeff Morrell, PI 

 

11:50 a.m. 3D Printing of Wood-Based Structures 

  John Simonsen, PI 

 

12:00 p.m. Composite Concrete-CLT Floor Systems for Tall Building Design 

  Chris Higgins, PI 



ESBL	@	UO	since	1977!
thank you GZB



eugene



portland



> research < > practice <
thank you SRG, UI-IDL



Ø 625	buildings	consulted
Ø 50	buildings	saved	>	50%

Ø 50M	ft2	consulted
Ø 45.3	aMW (electric)

via	project-based	education

2000-2010

daylighting market	transformation
thank you NEEA







overcast sky simulator

thank you JLoveland











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

Daylight	Factor	
(Ratio	of	Outdoor	Illuminance Indoors	– Overcast	Sky)



heliodon solar simulator



thank you UW



Copyright*©*2010*New*Buildings*Institute9*University*of*Idaho*&*University*of*Washington*Integrated*Design*Labs.

Pattern'x:'Toplighting:'Classroom
Square'Plan'Classroom'Toplighting'Design

Mount*Angel*Abbey:*St.*Benedict,*OR

16’*Ceiling
,	��!."���)�����3��)%'(

No*Toplighting 10’*Ceiling
w/*Skylights

16’*Cruciform*Ceiling
w/*Skylights

16’*Tray*Ceiling
w/*Skylights

16’*Ceiling
w/*Center*Skylight

Overview
Daylight* design* using* toplighting*
provides*an*opportunity*to*provide*
illumination* in* a* potent* and*
uniform* manner* throughout* the*
year* and* minimizes* the* concerns*
related* to* blind* type* and* patterns*
of*use.* * In*a*sense,* the*perimeter*
windows* can* be* included* simply*
for* views* to* the*exterior*while* the*
work* of* daylighting* the* classroom*
is* delivered* by* the* overhead*
skylights.

When* designing* toplighting* for*
classrooms,* it* is* important* to*
consider* the* size* and* placement*
of*the*apertures,*their*proximity*to*
�� ���$)�'�3��)�+��(*'����(��"�$��%��
sight* to* the*apertures,*and*ceiling*
height.* *This* pattern*examines*all*
of*these*variables*in*detail.

The* case* study* example* is* the*
Mt.* Angel* Abbey* Theological*
Studies* building* near* Portland,*
OR*designed*by*SRG*Partnership.**

The* as* designed* condition*
represented* in* Pattern* step* x.24,*
(and* similar* pattern* steps)* is*
attributed* to* the* Energy* Studies*
in* Buildings* Laboratory* at* the*
University* of* Oregon* in* addition*
to*SRG*Partnership.* *This*pattern*
sequence* highlights* simulations*
under*sunny*sky*conditions*during*
September*at*noon*with*workplane*
illumination* data* represented* in*
lux.*

Typical* classroom* lighting* criteria*
range* from* 300\* 500* lux* and*
300* lux* was* selected* as* one* of*
the* daylighting* design* criteria*
�-�#�$��������&�'��$)����%��3%%'�
area*above*this*value*is*presented*
for*each*design*option.

30’

30’

digital daylight simulation

thank you NHubof
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Courtesy:	Meek	&	Van	Den	Wymelenberg
thank you NBI



QU1 vs. Mean Luminance of the Horizontal 40° Band (Mask 20) Using Composite Data Set

Mean Luminance (cd/m^2) of the Horizontal 40° Band (Mask 20)
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Right_Scene vs. Mean Luminance of the Horizontal 40° Band (Mask 20) Using Composite Data Set

Mean Luminance (cd/m^2) of the Horizontal 40° Band (Mask 20)
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Fig. 5 Mean L of 40◦ horizontal band (MASK 20) versus subjective ratings of QU1 (top) and right-scene (bottom) for the composite data
set (JU data are red, MP data are blue).

standard deviation of the window luminance producing a
much higher squared correlation coefficient (r2 = 0.425).
The next highest squared correlation coefficient for an
illuminance-based metric was for QU6 and Ev on the
northeast wall (r2 = 0.284) and once again, Ev at the
top of monitor in the participants’ viewing direction (r2 =
0.283), and the best luminance-based metric for QU6 pro-
duced r2 = 0.288 (25th percentile L of the window), a
negligible increase.

The finding that luminance-based measures outper-
formed illuminance-based measures is somewhat con-
trary to Newsham and others [2008], who noted that
Edesktop outperformed the best luminance-based measure

(luminance ratio 75%:25% pixel value, 0.36 versus 0.31 as
reported by Newsham and others 2008). However, their
study did not use subjective ratings of human visual prefer-
ence and acceptance directly as the variable of comparison;
rather, they used the participants’ electric lighting dimmer
choice while performing typical office activities, including
paper-based tasks. It could be that the differing result is
partly due to the variable used for comparison (dimmer
choice rather than subjective responses to comfort ques-
tions), it could be explained by differences in the amount
of paper-based tasks in the two studies, and it could also be
explained by the fact that fewer luminance-based metrics
were tested by Newsham and others [2008]. Interestingly,

14 K. Van Den Wymelenberg and M. Inanici
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glare

thank you MInanici

high dynamic range imaging



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

HDR	Photo	from	
Site	Visit

Visualization	from	
Radiance	Model

high dynamic range imaging

thank you CMeek



Luminance	Data	
from	Site	Visit

Luminance	Data	from	
Radiance	Model

(Images	both	scaled	10-2500	cd/m2)

Courtesy	Meek

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

high dynamic range imaging



iterative energy simulation

Courtesy:		Meek	/	Bullitt	Foundation	/	PAE

DOE2
TAS
eQUEST
EnergyPLUS
Open Studio

thank you 
LBNL
NREL RGugs
Hatten & PAE



10% WWR 
08:00-18:00

0%

2.8% (Avg DA)

of the sensors are 
above DA300 at least 
50% of the time. 
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Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
10% window to wall ratio

22Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)
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spatial	Daylight	Autonomy	
(no	blinds)

coupled energy simulation

10% WWR 
08:00-18:00

0%

2.8% (Avg DA)

of the sensors are 
above DA300 at least 
50% of the time. 
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Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
10% window to wall ratio

22Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)



20% WWR 
08:00-18:00

27.0% (Avg DA)

32.2%
of the sensors are 
above DA300 at least 
50% of the time.
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Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
20% window to wall ratio

23Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)
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spatial	Daylight	Autonomy	
(no	blinds)
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30% WWR 
08:00-18:00

52.7% (Avg DA)

57.5%
of the sensors are 
above DA300 at least 
50% of the time.
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Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
30% window to wall ratio

24Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)
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spatial	Daylight	Autonomy	
(no	blinds)



40% WWR 
08:00-18:00

72.9%
of the sensors are 
above DA300 at least 
50% of the time.

65.0% (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

25Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)
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spatial	Daylight	Autonomy	
(no	blinds)



50% WWR 
08:00-18:00

87.3%
of the sensors are 
above DA300 at least 
50% of the time.

73.8% (Avg DA)
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Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
50% window to wall ratio

26Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)
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spatial	Daylight	Autonomy	
(no	blinds)



60% WWR 
08:00-18:00

94.8%
of the sensors are 
above DA300 at least 
50% of the time.

78.1% (Avg DA)
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Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
60% window to wall ratio

27Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)
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(no	blinds)



75% WWR 
08:00-18:00

98.3%
of the sensors are 
above DA300 at least 
50% of the time.

80.4% (Avg DA)
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Daylight Autonomy - Banner Bank, pattern 2.1
Boise, ID - South orientation - No blinds operation
75% window to wall ratio

28Mahic, A., Djunaedy, E. Van Den Wymelenberg, K., 2012. Daylight Pattern Guide + Annual Energy Pilot Scope; 
Technical Report 20111036-01, Integrated Design Lab, University of Idaho, Boise, ID. (2012.02.29)
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(no	blinds)
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thank you CDyke
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Dyke, Djunaedy, Steciak, Van Den Wymelenberg, 2013

Energy	Impact?
Up	to	18%



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

thank you IES-DMC & LHeschong



Biology	and	the	Built	Environment	Center
BioBE Center	University	of	Oregon

Jessica	L.	Green
Kevin	Van	Den	Wymelenberg

Co-directors	BioBE

Biology	&	Built	Environment	Center
University	of	Oregon

http://biobe.uoregon.edu/

thank you JGreen





Dust	Microbial	Communities	have	Dosage-
Dependent	Responses	to	Daylight

How	can	architects	reshape	the	microbiome?
thank you Afahimipour & BioBE Team



BALANCE	ENERGY
Courtesy	SRG	Partnership

OPTIMIZE	HEALTH

Health	Design:	IAQ,	microbial	
characterization	&	dispersal,	
hygiene,	antibiotic	resistance,	
materials	disclosure

Energy	Design:	daylighting,	
natural	ventilation,	and	other	
load	reduction	&	EE	strategies		

thank you AP.Sloan



Follow + Tweet
#HERC

@esbl2
@Wymelenberg
@JessicaLeeGreen
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thank you Chas Ehrlich

https://www.amazon.com/Rendering-Radiance-Science-Lighting-Visualization/dp/0974538108



Thank you Greg Ward & the Radiance Community!


