






 









































 
















































  
Harmony Library, Fort Collins, 
Colorado (1998)  
Architect: David partnership P.C., 
Architects 
Daylighting system: linear clerestory 
windows facing north and south  
Daylighting Control System: 
overhangs on south side  
Climate: Cool and dry (Semi-arid 
climate) 

Mt. Airy Public Library, Mount 
Airy, North Carolina (1984) 
Architect: Edward Mazria 
Daylighting system: sawtooth roof 
facing south  
Daylighting Control System: vertical 
baffles 
Climate: mix hot and cold 
Average daily sunshine duration: 7.3 
hours 
Notes: Due to evident care in 
calculation of sunshading at south 
facing windows and clerestories, there 
is no observable bright sun or contrast 
in the reading room. Field tests and 
occupant surveys confirmed that the 
daylighting is very well designed 

The Academic Bookshop, Helsinki, 
Finland (1969)  
Architect: Alvar Aalto 
Daylighting system: prism-shaped 
skylights  
Daylighting Control System: Interior 
pyramidal diffusers  
Climate: Cold semi continental 
climate 
 

   
The Viipuri Library, Vyborg, 
Russia (1935) 
Architect: Alvar Aalto 
Daylighting system: conical funnel-
like horizontal apertures 
Daylighting Control System: diffuse 
glazing 
Climate: Cold semi continental 
climate 
 

Smith Middle School, Chapel Hill, 
North Carolina (2001) 
Architect: Corley Redfoot Zack, Inc. 
(Daylighting design: Innovative 
Design) 
Daylighting system: Sawtooth roofs  
Daylighting Control System: 
translucent fabric baffles  
Climate: Mixed hot and cold  
 

McPherson Middle School, Clyde, 
Ohio (2010?) 
Architect/engineer: FHAI  
Designer: John McCreery 
Daylighting system: Sawtooth roof 
Daylighting Control System: fabric 
baffles  
Climate: Cool and humid 
 

 







Research 
Questions 

Independent 
Variables 

Dependent 
Variables 

3. Research Design 









4. Methodology 

Building 
Parameters 

Lighting 
Assessment 

Energy 
Assessment 





Skylights’ Properties 

Skylights: Two Lexan plastic sheets 

 Thermal Properties 
U-value:  Clear Part: 2.59 W/m2 K 

   (Skylight Assembly’s U-value is changing)  
   Opaque Part: 0.187 W/m2 K (R-30) 

 Visual Properties 
Skylight Vt= 42% 



Skylights Glazing Area 
Aperture Area to Floor Area Ratio (AFR) 

 

 

Floor Area 
Illuminated 

 
AFR Number of 

Apertures 
Clear Glazing 

Length 
Clear Glazing 

Width 

Units ft2 m2 % 
 

ft m ft  m 

Square 
Apertures 

900 83.6 

2 
4 

2.08 0.63 2.08 0.63 
3.5 2.83 0.86 2.83 0.86 
5.5 3.50 1.07 3.50 1.07 

Linear 
Apertures 

5.5 
2 

30 9.14 0.83 0.25 
7.5 30 9.14 1.13 0.34 
10 30 9.14 1.50 0.46 

 Square skylights   
2%  
3.5% 
5.5% 

 Linear skylights   
5.5% 
7.5% 
10% 

Floor Plans 





Roof Monitors Glazing Area 
Aperture Area to Floor Area Ratio (AFR) 

 AFR Length Of 
Module 

Reduction 
Factor On 

The 
Horizontal  

Glazing 

Effective 
Horizontal  

Glazing 
Dimension  

Glass Area In 
One Panel 

Height Of The 
Glass 

 

  f t  m  f t  m ft2 m2 ft  m 
Single 

Monitors 
(900 ft2  

/83.6 m2) 

0.15 30 9.14 0.9 27 8.1 67.5 6.27 2.5 0.76 
0.20 30 9.14 0.9 27 8.1 90 8.36 3.3 1.00 
0.25 30 9.14 0.9 27 8.1 112.5 10.45 4.2 1.28 

Double 
Monitors 
(900 ft2  

/83.6 m2) 

0.15 30 9.14 0.9 27 8.1 33.75 3.13 1.3 0.39 
0.20 30 9.14 0.9 27 8.1 45 4.18 1.7 0.52 
0.25 30 9.14 0.9 27 8.1 56.25 5.23 2.1 0.64 

 
 Single Monitors      Double Monitors 

AFRs 
15% 
20% 
25% 

Floor Plans 



Roof Monitors’ Properties 

North-facing Glass: Clear, double layers of glass 
 Vt: 65% (accounting for structural members’ obstruction) 
 U-value (center): 1.42 W/m2K 
 SHGC: 0.312 
 
South-facing Glass: Diffuse, double layers: 

 1. Velux laminated glass with LoE coating 
 2. Clear glass  

 Vt: 50% (accounting for structural members’ obstruction) 
 U-value (center): 1.42 W/m2K 
 SHGC: 0.386 



 Effect of frames and curbs on overall U-values of the glazing  

Thermal Properties of Glazing Assemblies 
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5. Results Analysis 
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6. Conclusions 
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Question and Answers 
 
 

Thank you! 


