








North Carolina Art Museum,
Raleigh, NC (2010)

Architect: Thomas Phifer and
Partners (local architect: Pearce
Brinkley Cease + Lee)

Daylighting system: 362 Horizontal
apertures, called “elliptical oculi”,
which are located in long, parallel,
coffered vaults

Daylighting Control System: Curved
panels with blades on top of the
roof

Climate: Mixed hot and cold

The Rensnick Pavilion (LACMA
Expansion), California (2006-2010)
Architect: Renzo Piano

Daylighting system: glazed sawtooth
roof facing north and a horizontal
layer of translucent glass underneath
Daylighting Control System: large
overhangs on the tilted edges of the
sawtooth roof

Climate: Moderate marine climate

Expansion of the High Museum
of Art, Atlanta, Georgia (1999-
2005)

Architect: Renzo Piano
Daylighting system: numerous
light scoops creating clear glass
shadowed by lipstick shades
facing north.

Daylighting Control System:
Fiberglass-reinforced molded
gypsum shades

Climate: Warm and humid

The Menil Collection, Houston,
Texas (1982-1987)

Architect: Renzo Piano

Daylighting system: Multilayer roof
composed of exterior tilted glazing
connected two by two and giant
louvers.

Daylighting Control System:
Exterior curved louvers; called
“leaves”, control daylight from the
roof. In the galleries, the curve of
the “leaf” blocks direct sunlight
and scatters the light reflected off
the neighboring leaf.

Climate: Hot and Humid climate

Beyeler Foundation Museum,
Riehen, Switzerland (1992-1997)
Architect: Renzo Piano

Daylighting system: Sawtooth louvers
facing north built on top of horizontal
structural layer of glass

Daylighting Control System: exterior
tilted louvers made of translucent
laminated glazing material and
interior horizontal louvers made of
metal mesh frames

Climate: Temperate

Nasher Sculpture Center,
Dallas, Texas (1999-2003)
Architect: Renzo Piano
Daylighting system: double-layer
roof composed of slightly curved
glass vaults with aluminum
sunshade panels on top.
Daylighting Control System: cast
aluminum sun-shading panels
with round holes facing towards
north

Climate: Warm and humid
climate




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
baftles

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 (20107?)

Architect/engineer: FHAI

Designer: John McCreery
Daylighting system: Sawtooth roof
Daylighting Control System: fabric
baffles

Climate: Cool and humid
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Skylights’ Properties

Skylights: Two Lexan plastic sheets

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

(Skylight Assembly’s U-value is changing)
Opaque Part: 0.187 W /m? K (R-30)
Visual Properties
Skylight V= 42%



Skylights Glazing Area

Aperture Area to Floor Area Ratio (AFR)

Floor Area
. Number of Clear Glazing Clear Glazing
Numinated AFR Apertures Length Width
Units ft~ m* % ft | m ft | m
S 2 2.08 0.63 2.08 0.63
A ‘el?tfrees 35 4 2.83 0.86 2.83 0.86
p 900 236 5.5 3.50 1.07 3.50 1.07
Li ' 5.5 30 9.14 0.83 0.25
A érrlflf‘rres 75 2 30 9.14 1.13 0.34
p 10 30 9.14 1.50 0.46
Square skylights Linear skylights
(0]
2% 5.5%
[0}
3.5% 7.5%
0
5.5% 10%

Floor Plans







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

Reduction Effective
AFR Length Of Fac;‘(;lr On Horizontal Glass Area In Height Of The
e . Glass
Module . Glazing One Panel
Horizontal Di .
. imension
Glazing
ft m ft m ft2 m2 ft m
Single 0.15 30 9.14 0.9 27 8.1 67.5 6.27 2.5 0.76
M9051(;t;)rzs 0.20 30 9.14 0.9 27 8.1 90 8.36 3.3 1.00
t
/§33.6 m?) 0.25 30 9.14 0.9 27 8.1 112.5 10.45 4.2 1.28
Double 0.15 30 9.14 0.9 27 8.1 33.75 3.13 1.3 0.39
1\590515'[?:25 0.20 30 9.14 0.9 27 8.1 45 4.18 1.7 0.52
/83.6 m?) 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 /m?K
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 /m?K
SHGC: 0.386



Thermal Properties of Glazing Assemblies

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

Overall UA Average U-value for
Glazing Dimension U Average of Glazing Curb Height Curb UA (Curb
UA+Glass UA) Assembly
AFR Glazing UA
mxm inch xinch | W/m2K | Btu/hr.Ft2.K | Btu/hr.F | m inch Btu/hr. F Btu/hr. F W/m2K | Btu/hr.Ft2.K
2 0.64 x 0.64 25" x 25" 3.41 0.60 2.61 0.17 | 6.50 0.90 3.51 4.59 0.81
Square Apertures 3.5 0.86 x 0.86 34" x 34" 3.20 0.56 4.52 0.17 | 6.50 1.18 5.71 4.04 0.71
5.5 1.07 x 1.07 42" x 42" 3.09 0.54 6.66 0.17 6.50 1.43 8.10 3.75 0.66
5.5 2.29x0.25 | 90"x9.9" 3.74 0.66 4.07 0.17 | 6.50 1.44 5.51 5.06 0.89
Linear Apertures 7.5 2.29x0.34 | 90" x13.5" 3.47 0.61 5.15 0.17 | 6.50 1.45 6.60 4.45 0.78
10 2.29x0.46 90" x 18" 3.28 0.58 6.50 0.17 6.50 1.47 7.97 4.03 0.71




4. Methodology

Lighting Assessment

Energy Assessment
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6. Conclusions






Comparison and Conclusions

Monitors provide the psychological benefit of less
light in the summer when the light tends to be
associated with the oppressive heat of the
summertime and the psychological benefit of more
light in the wintertime, when the lack of sunlight is
often a source of depression to people

Fluctuations in illuminance level in skylight systems
can be extreme, causing adaptation issues
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Question and Answers
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