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This program is registered with the 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
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Streaming video now
playing in classrooms

Area districts, if they have the high-speed capacit,
are switching to the versatile digital technology

By LUCIANA LOPEZ
THE OREGONIAN

The video of a hydrogen bomb safety drill, generated from
an aging film, played fuzzily on Jeanette Ryan's computer at
the Tualatin High School library.

With a few mouse clicks, the school librarian returned to a
computerized archive containing similar footage, along with
films about the Cold War, checking for other options.

In the past, Rvan would have had to swirch tapes or DVDs
or even filmstrips to show the images. These days, Tualatin
High and many schools throughout the metro area are tap-
ping into a new resource: streaming video, a sequence of im-
ages sent over the Internet that can be displayed on a user's
computer as they arrive.

School districts are increasingly using digital video files in
the classroom, because teachers can download them to show
classes, and students can watch and use the files on their own.

Streaming video files, accessed through subscriptions that
local education service districts buy, are more versatile than
tapes or DVDs, although school officials acknowledge that the
high-speed Internet connections streaming video requires

Flease see STREAMING, Page 2
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The practical choice: front -

projection

“I Most sensitive to room ambient
light

 \White board # screen
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16:9 = x:8
Ox =128
X =14’

Widescreen 16:9

4:3 =x:8
3x =32
x=11’

Standard 4:3



Using the 8’ x 14’ screen

 Screen areais 8 x 14" = 112 square
feet (SF) or about 11.2 m?



White Level




White Level

Black Level = ambient
footcandles on screen x
screen gain

White Level =
(projector light +
ambient footcandles
On screen) x screen
gain (SG)

Projector light = ANSI
lumens/screen area X
LLF



White Level

Projector light = ANSI
lumens/screen area xXLLF =
4000/80 = 50 footcandles or
500 lux initial and about 25-
30 footcandles maintained

For a 4000 lumen
projector and an 80 sf
Image



R
White Level

Projector light = ANSI
lumens/screen area =
4000/80 = 50 footcandles or
500 lux initial and 30 fc
maintained

For a 4000 lumen
projector and an 80 sf
Image

For a room with 5
footcandles at the
screen

White level = (50 fc +5 fc ) x SG
Black level = 5 fc x SG

CONTRAST =55 SG/ 5 SG =
11 initial

White level = (30 fc +5 fc ) x SG
Black level =5 fc x SG

CONTRAST 35SG/5SG =7
maintained



White Level

White level = (50 fc +2 fc ) x SG
Black level = 2 fc x SG

CONTRAST =52 SG/ 2 SG =26
initial

For a 4000 lumen
projector and an 80 sf
Image

For a room with 2
footcandles at the
screen

White level = (30 fc +2 fc ) x SG

Black level = 2 fc x SG

CONTRAST=32SG/ 2SG =16
maintained



"White Level

Black Level = 0.15 x ambient
footcandles on screen Xx
screen gain

White Level =
projector light + (0.15
X ambient
footcandles on

screen) x screen gain
(SG) x LLF

Projector light = (ANSI
lumens/screen area) X
LLF



White Level

Projector light = ANSI
lumens/screen area =
4000/80 = 50 footcandles or
500 lux initial and 30 fc
maintained

For a 4000 lumen
projector and an 80 sf
Image

For a room with 5
footcandles at the

White level = ( 50 fc +(.15 x5 fc)) x
SG

Black level = (.15 x 5) fc x SG

CONTRAST = 50.75 SG/ .75 SG
= 67 Initial

screen

White level = ( 30 fc +(.15 x5 fc)) x
SG

Black level = (.15 x 5) fc x SG

CONTRAST = 30.75 SG/ .75 SG
= 41 maintained
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Ambiert Light in foat candes

. Rear Projecton
[ Frent Frojecton

Advantages of Front Screen
<Brighter image

<Sharper image

<\Wider angle audience
eCheaper

Advantages of Rear Screen
=Greater contrast

<Reduced sensitivity to
room light
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ambient screen
Hlumination

sum of ambient
screen illumination and projected
white illumination



















—Set Analysis Grids forEhe -
Screen and White Board
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North Clackamas High School
BOORA, Architects






What is “Daylighting
Design™?

“|e _-Designing spaces to use diffuse light from
the sky.

- . Use daylighting to provide the PRIMARY
illumination within a space.

Design the electric lighting system to
SUPPLEMENT the daylight.

— Make sure it is turned off when not needed.

— Provide adequate light when no daylight is
available.

* Includes the design of architectural and

interior elements such as light shelves and

shades to control daylight quantity and

quality.







Direct sunlight is usué@ .
not good daylight

N

A \ — — -
« Too bright, causing
contrast and visual e —— ]
comfort problems. e —

 Significant infrared
radiation causes local
thermal discomfort

* Does not diffuse the
light, making use of
electric lighting
necessary and
iIncreasing the cooling 20,000 to 50,000 lux

load .




Skylight Clerestory sxitoein oo Monitor

angled clerestory
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Sidelighting

Window with light

Window with Overhang Window with shading e
she



Worst Exposure
*North and south ends provide minimum interior light

*East and west sides tend to introduce too much light
and heat

*East and west sides require complex shading systems

*Shading often requires blocking view glazing

Ideal Exposure

*North side can introduce a maximum of diffuse daylight

*South side can be passively shaded most of the year
without blocking view glazing

East and West sides can have minimal fenestration







- L —




Skylights — Simple and
Reliable Daylight

buildings and the upper level of multi story buildings.
Use diffuse or prismatic skylights in most cases.
Skylights with internal louvers are an excellent option for
light level control but add cost.

* Proper sizing needed. Use SkyCalc or equivalent.

« Consider modern skylights using prismatic refractors,
specular throats and other technologies to increase
efficiency, allow smaller skylight to floor ratio (SFR).

Dhear Prismac Aerle

« “Cool” skylights with low-e type filtering now available — e

check them out. [“f:fi”
Clear Prismes Sorylic

Clear, Double-Sonned Acrddic

« Skylights are:
Tegheded view

— Effective all day long. S
— Effective under sunlight or cloudy skies.
— Comparatively inexpensive.

— Relatively independent of building orientation.
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http://www.savingsbydesign.com/

PROJECT: Washington School for the Deaf

Typical small classroom 20 x 25, 10’ ceiling

Original Daylight Concept

Single Center Skylight 8’ x 8’ clear. Total of 64 SF
(12.8% SFR) with VLT =50%

Average light level: 604 fc (equinox clear)
Peak light level: 3928 fc

Typical light level: 80-100 fc

Minimum light level: 63 fc

Recommended Daylighting Revision

4 diffuse skylights, 2’ x 2’ , total of 16 SF (3.2%
SFR) with VLT=50%

Average light level: 121 fc (equinox clear)

Peak light level: 172 fc

Typical light level: 80-100 fc 12.8% SFR
Minimum light level: 72 fc

ost Savings from Skylights
or Lighting, Cooling and Heating




Four large (8 x 16’) skylights 50% VLT
4% SFR

Average light level 200 fc (equinox clear)
Maximum light level 335 fc
Minimum light level 83 fc

Twenty small (4’ x 4’) skylights 60% VLT
3.33% SFR

Average light level 142 fc (equinox clear)
Maximum light level 172 fc

Minimum light level 80 fc

(Calculations for Sacramento)
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1440 SF Large Classroom.

Demonstrating “daylight dimming”
using internal louvers in skylighting
system.

BENEFITS
Higher light levels on gray days
Necessary for AV integration

DRAWBACKS

- Louvers are not perfect
reflectors, can cause increased
solar gain when closed.

Salida Middle School, Vella Campus

Ken Kaestner, Architect.




Sidelighting
Daylight with a View — and
; complexity

» Consider using windows and clerestories to provide
ol daylight when toplighting is not practical.

~_+ Solar orientation is critical. Windows must be shaded
' on the south, east and west faces. Light shelves with
combination clerestory/view windows can be used on
the south face. Window walls and high clerestory
windows can be clear on the north face — on the east,
south and west faces, diffusion and shading is
needed.

« Two side lighting is much better than one side.

» Shaped ceilings can improve the performance of
sidelighting.










Carefully Integrated Sidelighting with Interior and Exterior Shelf and
Angled Ceiling

North Clackamas High School



Light shelf plus
eyelid shield for
clerestory

SCE CTAC







Top Lighting + Side Lighting
South Noon on Sept 21

» Side Light only: 112 fc (46-361)
* Top Light added: 172 fc (97-340)












r, no shade

o
Merage, 1000 fc hot spot

~

Winter, w/ 30% VLT shade

120 fc average, 250 fc hot spot

—;mmer, no shade

65 fc average, no hot spot
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