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Rock Creek Middle School Daylighting Analysis 
Existing and Proposed Spaces 

Bo RA Architects: 
Mike Manzi, Nick Mcfadden, Garrett Helm, Jacob Peel 

PORTLAND STATE UNIVERSITY . 

SCHOOL OF ARCHITECTURE 
PSU M .Arch Students: 
Rozieh Hosseini Nezhod and Ashley McDaniel-Harpster 

PSU School o f Architecture Ad visors: 
Sergio Polleroni, David Posada, Rosemary Hill 

Project Overview: 

Rock Creek Middle School 
Location: 14897 SE Porklone Dr., Happy Volley, OR. 
Year of Comple tion: 2010 
Square Footage: 129,000 square feel 
Occupa nc y: 750 

Bora is starting design work on a conversion of Rock Creek Middle School (complet­
ed by BORA in 2010) into a high school. This conversion was always envisioned and 
will soon become a reality. The project will double the size of the existing school, 
with additional structure being added lo most sides and even the roof of one wing. 
The will impact existing daylight access in various ways that we'd like to understand 
better. The goal of this research project is to help us understand existing daylight 
conditions in areas that will be impacted by proposed additions, leading to informed 
design decisions about how to mitigate negative effects and maintain optimal day­
light in these spaces. BORA will identify a few key areas to study. Students will obtain 
field measurements to quantify existing daylight effectiveness, and conduct parallel 
Diva analysis lo establish a modeled baseline of the existing conditions. Then, our 
proposed additions will be added to the model to analyze resultant daylight perfor­
mance. Impacts will be quantified and potential design studied as time allows. 

BORA Timeline 
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Flfs1 doy of clO$$ 
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Methodology 
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Sep!. 27th: 
firm Assignment 
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email inttodvctions 
with BORA teom 
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Moke ocr,ostments ocoordingly 

DECEMBER 2017 
Oec. 7th: 
fin.ol p,esentotion 

We used the Lutron LX-103 light meter as lo collect field measurements al Rock 
Creek Middle School. We set the device to foolcondles and switched the range lo 
A. When laking the measurements, we held the light meter 30 inches above the 
ground and recorded the data every ten feel throughout the entire hallway. In the 
commons area we used the some method but only recorded every 10 feet twice in 
the center of the room going vertically and then again horizontally. We hove token 
these field measurements and compared them lo the Diva analysis of the existing 
spaces and proposed spaces. 

Conclusions 

When reviewing the Diva simulations of our current proposed additions at Rock 
Creek Middle School, ii hos been concluded the windows in the commons area 
allow loo much light inside during the spring, summer and foll which would result in 
a significant heat gain. An additional iteration is necessary as to adjust the window 
sizes and placement as lo lessen this impact. Some initial changes will include the 
size and placement of the windows, what type of windows ore used (frilled windows 
most likely}, as well as the angle of the opening of the windows. 

·-
A The graph shows the monthly number of sunny, portly 

cloudy, overcast and precipitation days. Days with less 
than 20% cloud cover ore considered as sunny, with 
20-80% cloud cover as portly cloudy and with more 
than 80% as overcast. 
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Is a passive strategy using natural lighting lo illuminate interior 
spaces. The benefits from daylighting range from improved aesthetic 
qualities including better color balance and connection lo the out­
doors, lo increase energy efficiency. Adding on active component 
con enhance the effectiveness of these strategies shown. 
(LEED Reference Guide for Building Design and Conshvction. pg. 723) 

Intent 
To connect building occupants with the outdoors, reinforce circadian 
rhythms, and reduce the use of electrical lighting by introducing day-
lighting into the space. 
lhttp://ort-tech .over-blog.com/2014/ I O/light-effects-2.html) 

Ent Ad!Stion 

YDiva Analysis • Existing Commons YDivo A nalysis • New Commons 

8Am 

12pm 

16 pm 

Summer Sostice Spring Equinox Winier Soslice 
June 21 March 20 December 21 

, Diva Analysis - Existing Hollway 

8Am 

12pm 

16 pm 

8Am 

12pm 

16 pm 

8Am 

12pm 

16 pm 

.... 
: : : : 

:- : : : ._.._" .. -~ ·. 

..... ···.: :·::· ... . . . . . . 

..... -...... . . .. . . . . . . . . . .. - .. •­• • . .. - .... • 

.... . . . . .. . 
·,;,;.:.u.:.'.;'t ·~ -.: 

....... . . . . . . . . . . . . . . . . .. . . . . 

Summer Sostice 
June 21 

, Diva Analysis • New Hollway 

. . . . . . . 
: .;;:;•; : . ... ...... . 

".•:.:::::~:t::::::.: .·: .. . . . . . .. . . . . . . . . . . . . . . . . ' . . . ....................... . . . . . . . . . . . -• . . 

Spring Equinox 
March 20 

Summer Sosttce 
June 21 

Winier Sosttce 
December 21 

Spring Equinox 
March 20 

A Sun Shading Chart A Sun Chart A Sun Chart 
Summer foll (June 2\ lo Dec::embe-r 21) Winlc,r $pt Ing (Oecem~r 21 to Juno 21) Summer Foll (June 21 to Oecembef 21) 

Winter Sostice 
Oecember21 

·---/
_.. __ _ 

"""_...,. __ ·--... -

Worm/Ho!> ?5•f (Shade Nee>ded) 

C<>Mfolf > e-r (Sh<ideHelps) 

Cold/Cool < 68•f (Sun Needed) 

__ .... ,.. -- --

--· -----

Mlnlmtze Of eUmlnote west todng glozlng to 

rcdu<e summ~ and foll o·fternoon h~I gain 

--

Y Commons Area Diva Analysis 

, Daylight Factor• Existing Commons , Daylight Factor• New Commons 

, Radiation Mop • Existing Commons 

,-f,~cq.1. 
~m•~ ::-:::: ,-. -

, Radiation Mop • New Commons 

........ 1;.....,..., . 

Y Hallway Diva Analysis 

, Daylight Factor • Existing Hollway , Daylight Factor - New Hollway 

- ..... , . 
H 
• • 

., 

.. 

, Radiation Mop • Existing Hollway , Radiation Mop • New Hallway 

~,..:.. ...... ~ ~ 

,g~- 3-r ..... i1l ... :7?"-t,. 

• 
-

.L -1 
~ j 

l 
.. 

- -- _. __ ..., 


	Rock Creek Middle School Daylighting Analysis: Existing and Proposed Spaces
	Let us know how access to this document benefits you.
	Recommended Citation
	Authors

	Rock Creek Middle School Daylighting Analysis: Existing and Proposed Spaces

