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The Opportunity………………
Where Is the Most Surface Area?

ROOFS

• Easiest area to collect and 
control daylightcontrol daylight

• 60% of all floor area is 
underneath a roof and 
could be skylit



Why Top-Lighting?
1. Commercial and industrial buildings are too deep for 

side lighting to be effective

2. Side lighting tends to create uneven lighting distribution 
through space

3. As a percentage of glazing to floor ratio, top-lighting is 3. As a percentage of glazing to floor ratio, top-lighting is 
much more effective than side lighting, resulting in 
energy savings

4. Gives access to the outdoors to more people



Daylight illumination patterns from 
windows vs. unit skylights



This is because unit skylights receive both sunligh t and 
daylight all day long, especially in the more criti cal early 

morning and late afternoon hours



Market Drivers

• Energy savings
• Increased retail sales 
• Productivity increases
• LEED® initiatives• LEED® initiatives
• The Government – EISA 2007/rebates
• Codes – ASHRAE 90.1/Title 24/IECC



ENERGY SAVINGS
•Artificial lighting accounts for 40% of energy consumption

•Average annual lighting cost for commercial buildings = 
$0.50/sqf

•Energy efficient skylights generate less heat than most 
electrical lamps

•Daylighting has been shown to reduce lighting power •Daylighting has been shown to reduce lighting power 
density from 2.2 W/sqf down to 0.88 W/sqf

Annual lighting cost could be reduced to $0.2/sqf ( -60%)

Source:  Energy Efficiency and Renewable 
Energy Clearinghouse



“The daylighting components added to the initial cost of 
the building. However, because of cooling  and lighting 
load reductions, the net initial cost was only $115,000 or 
less than 1% of the total construction project.”

Durant Road Middle School, 
Raleigh, NC

“The daylighting and energy efficiency 
measures saved $77,000 the  first year of operations.”
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Skylighting and Retail Sales

• Skylights found to positively impact in store 
sales

• An average non-skylit store would increase 
sales by 5-8% with skylightssales by 5-8% with skylights

• 99% statistical certainty level



Daylighting in Schools

• Students progress 26% faster on reading tests
• Students progress 20% faster on math tests
• Natural ventilation is found to increase 

learning rates for students
• 99% statistical certainty• 99% statistical certainty
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Daylighting and 
Productivity
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Commercial Building Initiative
EISA Authorizations

Energy Independence and Security Act of 2007

- Calls for development of Net-Zero Energy
Commercial Building Initiative [EISA Section 422]:Commercial Building Initiative [EISA Section 422]:

• Commercial buildings newly constructed by 2030;

• 50% of commercial building stock by 2040;

• All commercial buildings by 2050



LEED Rating System

• Sustainable site planning

To promote design and construction practices 
that significantly reduce or eliminate the 
negative impact of buildings on the environment 
and occupants in five broad areas:

• Safeguarding water and water efficiency
• Energy efficiency and renewable energy
• Conservation of materials and resources
• Indoor environmental quality



Objections to Overcome

• Skylights leak
• Skylights cause heat gain/loss
• Warranty issues
• Expense $$
• Structural integrity of deck



In the beginning……………..



After a while…………





The RIM(Reaction Injection Molding)-
Encapsulated Skylight



RIM
Reaction Injection Molding
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RIM Customers



Applications 

• Sunroofs
• Toyota Avalon
• Lexus RX 330

• Tailgates and Sliders
• Mercedes M class W164• Mercedes M class W164
• Nissan Titan

• Side lights, Back lights – roof
• GMT201 Minivan
• BMW Z4 Roadster

• End Gates



Heat Gain
What about the lights?

Daylight – Coolest Lighting Source

From incandescent lights: 1.90 tons

AC Load for 100,000 lumens of light
(light equivalent to 30-40 fluorescent lamps)

• From incandescent lights: 1.90 tons

• From fluorescent lights: 0.63 tons

• From shaded daylight: 0.27 tons



Heat Loss

• ���������	
���
� limits skylight area to 5% unless 
lighting controls are installed

�  U-Values rate thermal efficiency of glazing-lower is  better

Sunoptics – 0.82 Sun-Tek – 0.81 RIM  Skylight – 0.52 (50+%)Sunoptics – 0.82 Sun-Tek – 0.81 RIM  Skylight – 0.52 (50+%)

• 
������������������������������������� (IECC)

� Limits skylights to 3% SFR or adhere to ASHRAE 90.1   

Most state energy codes comply to IECC



Metal Curbs 
Aluminum/Galvanized Steel







Heat Loss

• R-15 InsulCurb™ (SIP) vs. R-5 Metal Curb

26� 65� 26� 35�26� 65� 26� 35�











Energy Savings
(100,000 SF Bldg with [125] 4’ X 8’ Skylights)

Albany, NY

• Drylight Assembly 
Using SIP Curb

• Conventional Assembly 
Using Metal Curb

+ $ 2003/yr .



SKYCALC®

• This Excel software program can quantify energy 
savings in $ terms

• Provides layout design based on required 
illumination levels

• Uses proximity weather data for accurate • Uses proximity weather data for accurate 
readouts
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The Skylighting System
• The term “skylighting system” is used to refer to an illumination system that 

includes skylights, electrical lighting controls and a building explicitly designed to 
optimize the distribution of daylight

• A successful skylighting system design involves coordination of both 
architectural and electrical components, such as:

• Unit skylights
• Glazing characteristics
• Layout
• Light well shape• Light well shape
• Skylight shading devices

• Building characteristics
• Ceiling height
• Color of surfaces
• Shelving and partitions

• Electric lighting system

• Lighting controls
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Company Name: Acme Discount of Albany NY 125- 4 x 8

Project Description: DRYLIGHT Project

Electric Lighting Usage kWh/yr
Ltg. Energy without Skylights 1,196,639 Lighting Fraction Saved 19%
Lighting Energy w/ Skylights 963,926 Full daylighting (h/yr) 394

Savings from Design Skylighting System

Savings
Annual Energy Savings 

(kWh/yr)
Annual Cost     

Savings ($/yr)
Lighting 232,713 $35,256
Cooling 13,875 $2,102
Heating -13,486 -$548
Total 233,102 $36,810

Skylighting System Description Site Description

Skylight unit size (ft2) 32.0 Climate Location New York-Albany.wea3
Number of Skylights 125 Climate Zone CZ5  (cool, 5,400 < HDD65°F <= 7,200)

Total Skylight Area (ft2) 4,000 Building Type Acme Discount

233,102 $36,810

Electric Lighting Usage        kWh/Yr
Ltg. Energy without Skylights      1,196,639 Lighting Fraction Saved    19%
Lighting Energy w/ Skylights          963,926      Full daylighting (h/yr)         394

Skylight to Floor Ratio (SFR) 4.0% Building Area 100,000 (ft2)
Effective Aperture 1.1%

Floor Area per Skylight 800 Elecric Lighting System Description
Skylight U-value 0.500 Lighting Type Low Bay Metal Halide

Skylight SHGC 57% Lighting Control 3 level + off switching

Skylight Tvis 49% Light Level Setpoint 65 fc

Well Efficiency (WF) 87% Lighting Density 2.44 W/ft2

Dirt and Screen Factor 63% Connected Load 244.3 kW
Overall Skylight System Tvis 27% Fraction Controlled 90%

Skylight CU 76%

As compared to the design with 125 skylights but no photocontrols

    Savings from Functioning Photocontrol System

Savings
Annual Energy Savings 

(kWh/yr)
Annual Cost     

Savings ($/yr)
Lighting 232,713 $35,256
Cooling 55,559 $8,417
Heating -37,932 -$1,541
Total 250,340 $42,133250,340 $42,133
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C o m p a n y  N a m e : G re e n R o o fing  S a m p le  W a re ho us e

P ro je c t D e s c r ip tio n : S k ylig hting  P ro je c t
E ffec t ive  A pertu re  =  0 .69% ,    S k y l igh t  t o  F loor R a tio  (S F R ) =  2 .24%

A v e ra g e  d a y l i g h t  foo tca nd l e s ( fc )
1 2 3 4 5 6 7 8 9 1 0 11 12 13 14 1 5 16 17 18 19 2 0 21 22 23 24

Ja n 0 0 0 0 0 0 0 1 3 9 1 6 2 1 2 3 22 17 1 1 4 1 0 0 0 0 0 0

F e b 0 0 0 0 0 0 0 1 5 13 2 0 2 5 2 7 26 21 1 6 8 2 0 0 0 0 0 0

M a r 0 0 0 0 0 0 0 3 9 18 2 6 2 9 3 3 32 28 2 2 1 3 4 1 0 0 0 0 0

A p r 0 0 0 0 0 0 2 7 16 25 3 2 3 7 3 9 35 33 2 6 1 8 7 2 0 0 0 0 0

M a y 0 0 0 0 0 1 3 1 0 19 29 3 7 4 1 4 3 39 33 2 8 1 8 8 3 0 0 0 0 0M a y 0 0 0 0 0 1 3 1 0 19 29 3 7 4 1 4 3 39 33 2 8 1 8 8 3 0 0 0 0 0

Ju n 0 0 0 0 0 1 4 1 1 21 31 3 7 4 2 4 5 43 38 3 2 2 3 1 2 4 1 0 0 0 0

Ju l 0 0 0 0 0 0 3 1 1 23 32 3 9 4 3 4 6 44 38 3 1 2 3 1 2 4 1 0 0 0 0

A u g 0 0 0 0 0 0 2 8 19 29 3 7 4 1 4 2 43 37 2 9 1 9 9 2 0 0 0 0 0

S e p 0 0 0 0 0 0 1 6 15 24 3 3 3 5 3 6 34 29 2 4 1 3 4 1 0 0 0 0 0

O ct 0 0 0 0 0 0 1 3 11 19 2 7 3 1 3 2 30 24 1 6 7 2 0 0 0 0 0 0

N o v 0 0 0 0 0 0 0 2 6 13 2 0 2 3 2 5 22 16 1 0 4 1 0 0 0 0 0 0

D e c 0 0 0 0 0 0 0 1 3 10 1 6 1 9 2 1 20 15 9 3 1 0 0 0 0 0 0

D e s ign  Il lum in anc e  =  10  fc
 <  1  fc ;  <  5  fc ;  <  10  fc ;  >  10  fc ;

U pd a te  
S h a d in g



Unit Skylight Energy Savings

• You may not save energy when the electric lights are not 
properly dimmed or switched in response to daylight!

Example – A typical skylit store in Fresno, 
CA where there is hot, sunny weatherCA where there is hot, sunny weather

• With functioning photocontrols, (green 
bars) the store saves energy and 
money

• But without photocontrols (red bars) 
skylights will actually increase the total 
energy use of the building



� Individual lighting circuits, fixtures or lamps are 
controlled separately

There are many lighting control options…

• ON/Off

• Multi-level switching

• Dimming
� All the controlled lamps are dimmed with the help of 
dimmable ballasts to achieve lower light output and 
energy consumption



Fall Protection



Fall Protection
1910.23.A.4.
“Every skylight floor opening and hole shall be guarded by a standard skylight 
screen or a fixed standard railing on all exposed sides.”

1910.23.E.8.
“Skylight screens shall be of such construction and mounting that they are capable 
of withstanding a load of at least 200 pounds applied perpendicularly at any one 
area on the screen.  They shall also be of such construction and mounting that area on the screen.  They shall also be of such construction and mounting that 
under ordinary loads or impacts, they will not deflect downward sufficiently to 
break the glass below them.  The construction shall be of grillwork with openings 
not more than 4 inches long or of slat work with openings not more than 2 inches 
wide with length unrestricted.”

Source: OSHA.GOV



Security Grills/Fall Protection 
Screens

Fall protection 
screen attached to 

wood blocking
Screen attached to 

galvanized steel curb





Is it the right daylighting solution?

Other Factors to Consider:



The Tubular Daylighting Device 
(TDD)



Quote/Order Requirements

• Deck-to-ceiling run in feet - add one  
foot minimum 

• Diameter in inches
• Diffuser type
• Type of ceiling
• Flat vs. pitched roof• Flat vs. pitched roof
• Flashing sleeves
• Curb cap flashing
• 3” flashing extenders available
• Office Kit (Only 21” unit)



TDD Accessories

2 x 2 Round-to Square 
Diffuser (In Office Kit) Electric Light Kit





TDD Accessories

Elbows
(Max 30 Degrees)

Manual/Motorized
Dimmer



Industrial Kit





SunPath Flashing Options



Daylighting Can Co-exist 
With Other Green Technologies



Thank You!


