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 There are many arguments in support of 
daylight utilization in classroom environments, 
such as: energy efficiency, user productivity, as 
well as the benefits of biophilia. To research 
how to use daylight, various prototype 
classrooms were constructed at model scale, 
each representing 900 sq. feet.

 Constructed with various window 
arrangements, these models seek to discover 
the best possible methods for bringing daylight 
into a space where occupants will be 
working on a variety of tasks. Studying these 
models under perfectly overcast conditions, as 
well as under various sun positions throughout 
the year will allow an in depth look at how
interior designers can design for and with the 
intangible element of light.

 Seeking to achieve an overall daylight 
factor of two for this prototype classroom, the 
south wall has been designed to feature the 
windows; three rectangular view windows span 
the wall, while three smaller lighting windows sit 
directly above. This arrangement allows the 
occupants control in the amount of daylight 
admitted; view windows can be covered if too 
much light is entering, while still allowing the 
upper bank of windows to bring in daylight.
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  Sun Studies
  9:00 am      12:00 noon                 3:00 pm

June 21st: 
Due to the high angle of the sun during this time of year, a limited amount of daylight enters the classroom. The only sunlight 
entering the room is from the upper bank of daylighting windows, no sunlight hitting the floor is resulting from the lower bank 
of view windows. This is of little consequence, as the classroom will most likely not be used during the summer months.

March 21st and September 21st: 
During the equinoxes, the space is better lit by daylight than during the summer solstice. While the back corners of the 
classroom (the north wall) are still quite dark, the side walls (the east and west walls) are fairly well lit during the day. Sunlight 
infiltrates the immediate third of the classroom next to the window bank, through both the view windows and the
daylight windows.

December 21st: 
Due to the low angle of the sun, the space receives the most daylight during the winter solstice. While relatively dark at the 
morning reading, the later readings reveal a classroom that is well illuminated. As you can see from the images, the west 
wall seems to glow. During this date, the sunlight seems to be at its most dynamic level of the year, hitting not only the floor, 
but also the east and west walls of the classroom. The sunlight infiltrates much more of the classroom, which could be 
problematic for occupants.



Skybox Illuminance Readings: Footcandles (FC)
Skybox Illuminance Control:  1800FC

18 FC

Skybox Finds:
Daylight Factor Average= 2.74
Daylight Factor Median= 1.7
Percent of classroom that meets DF 2= 50%

 The back 50% of the classroom consistently 
has a daylight factor between 1% and 1.5%, less 
than our original goal. However, the front 47% 
of the classroom consistently meets, or is greatly 
above our goal daylight factor.
 
 The FC readings immediately next to the 
window are clearly hot spots, with upward daylight 
readings reaching almost 9%. This could prove 
problematic for occupants who are in the window 
zone of the classroom. To mediate this issue, better 
and strategic window treatments would need to 
be installed that allow daylight, but block direct 
sunlight from entering the space. 

 The FC readings in the back of the 
classroom, while low and below our goal, are still 
at one percent; this is satisfactory, as light has had 
to travel the 30’-0” distance through the space, 
and only from one wall.

      Skybox Studies:  Illuminance
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Daylight Factor  
Illuminance / Available Illuminance x 100

1% 1% 1% 1% 1% 1%

1% 1.2% 1.3% 1.2% 1.2% 1.1%

1.3% 1.4% 1.5% 1.5% 1.4% 1.3%

2.2% 2.2% 2.2% 2.4% 2.2% 1.9%

3.4% 3.5% 3.6% 3.8% 3.6% 3%

6% 7.4% 7.9% 7.16% 8.6% 6.5%



While testing the prototype in the skybox,  a vari-
ety of conditions were observed regarding how 
daylight acts in the space. 

 Because the source of daylight is so 
concentrated, (as it enters the classroom from 
only one wall) there is opportunity for eye strain. 
Without variance in the daylight, there is no “in-
between” light levels to allow our eyes to 
gradually adjust from the sunlight/daylight 
entering in from the south wall, to the darkness 
of the north wall inside the room. This could result 
in headaches or fatigue for occupants. 

 Further study regarding window 
treatments (such as blinds, drapery, and/or light 
shelves) is highly advisable for this classroom. 
While the classroom is successful at achieving 
a significant daylight factor within the space, 
there are many spots of direct sunlight (“hot 
spots”), which could be mediated by window 
treatments. Separate treatments for the view 
windows and daylight windows would be helpful 
to control a variety of light conditions. 

 With only one wall able to feature 
windows, it is essential that the windows span 
from side wall to side wall (in this case, the east 
and west). This allows daylight entering from the 
window wall a better chance to illuminate the 
non-window walls, which will then reflect light off 
of one another (in addition to bouncing light off 
of the ceiling. This is visible in the HDR and 
standard digital images of the model, where it 
shows how much more daylight fills the space 
because of it. 
 
 While this model featuring a single 
window wall with banks of view and daylight 
windows is a preferable prototype, it holds fault 
in the potential for hot spots and glare. Further 
study is needed to investigate remedies to this 
matter, but it has been concluded that this
prototype holds potential.

Standard Digital Image

HDR (High Dynamic Range) Imaging

False Color Rendering of HDR Image

Skybox Photographic Studies: Illuminance



Comparative Study

-Design problem: designing classrooms that 
appropriately and adequately utilize daylight.

-Design Solutions:

-Prototype Number One: A bank of view and day-
light windows along the south wall only.

-Prototype Number Two: A classroom that features 
windows on the south and west wall; two daylight/
view windows are featured on the west wall,  
while three  daylight/view windows are along the 
south wall. Additionally, there is a diffused skylight 
center above the east side of the classroom.

-Prototype Number Three: In this model, view
 windows are eliminated entirely in hopes of 
reducing glare and hot spots within the space. A 
bank of high daylight windows is featured on the 
south wall; additionally, a clerestory with a window 
pattern matching that of the south wall is located 
in the north third of the classroom. 

-Design Conclusions:

With each prototype model, various situations 
were created to address different occupant pref-
erences (such as view, daylight, sunlight). While 
large windows offer great views and connection 
to the outdoors, they require greater measures for 
solar control regarding issues of glare and direct 
sunlight. However, visual comfort is achieved 
through having a distant view as relief from desk 
work within the classroom, so it is important to
consider this when designing the window type and 
layout. However, all windows do not need to cater 
to views. By strategically placing a view window 
intermittently among daylight windows, the class-
room will benefit from even levels of luminance, 
while still maintaining a visual connection to the 
exterior. 

Based on the findings of this study, it is suggested 
that further research is done regarding 
appropriate window treatments to mediate and 
control daylight. It is essential that day lighting be 
considered when designing classrooms, and spe-
cial care should be taken to ensure that its pres-
ence within the space is beneficial rather than 
distracting.

Prototype Number One

Prototype Number Two

Prototype Number Three


