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The Nerman Museum of Contemporary Art
Thesis Scope 

Lighting Depth
Grounds
Solarium

Cafe
Auditorium

Gallery

Electrical Depth
Branch Circuit Redesign

Short Circuit Study
Wind Power Generation System

Structural Breadth
Acoustical Breadth
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The Nerman Museum of Contemporary Art
Presentation Scope 

Lighting Depth
Grounds
Solarium

Cafe
Auditorium

Gallery

Electrical Depth
Branch Circuit Redesign

Short Circuit Study
Wind Power Generation System

Structural Breadth
Acoustical Breadth

Slide 05

Scope

C
o
ve

r

In
tr

o
d
u
ct

io
n

Li
g

h
ti

n
g

So
la

ri
u

m

G
al

le
ry

El
ec

tr
ic

al

W
in

d
 P

o
w

er

B
re

ad
th

A
u

d
it

o
ri

u
m

A
co

u
st

ic
s

C
o

n
cl

u
si

o
n

C
re

d
it

s

Su
pp

o
rt

Scope
|Lighting Depth 
|Elect ircal  Depth
|Acoustical  Breadth



Outline

| FInal Thesis Presentation || Jack Risser || Lighting / Electrical |

The Nerman Museum of Contemporary Art
Lighting Design

Solarium 
Auditorium (breadth)

2nd Floor Gallery

Solar Conditions
38.98 N , 94.67 W

Winter Altitude Angle
26.8 degrees

Summer Altitude Angle
72.34 degrees

1st Floor 2nd Floor

Solarium

Auditorium

Gallery
Main 
Entrance

Solar
Winter

Solar
Summer
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The Nerman Museum of Contemporary Art
Lighting Design

Concept:

Experiential 
Refined Minimalism

Connection to Nature
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The Nerman Museum of Contemporary Art
Solarium

Design Criteria:

					     Spaciousness 
					     Glare Control
					     Visual Interest

Illuminance:
circulation: 40 lux

seating area: 150 lux

Lighting Power Density
0.02 per foot (height)
0.02 x 44’ = 0.88 W/SF

		

Slides 08 - 21

Sol arium

							     

1st Floor
C
o
ve

r

In
tr

o
d
u
ct

io
n

Sc
o
pe

Li
g
h
ti
n
g

G
al

le
ry

El
ec

tr
ic

al

W
in

d
 P

o
w

er

B
re

ad
th

A
u

d
it

o
ri

u
m

A
co

u
st

ic
s

C
o

n
cl

u
si

o
n

C
re

d
it

s

Su
pp

o
rt

Solarium
|Lighting Concept 
|L ighting Des ign
|Renderings



Outline

| FInal Thesis Presentation || Jack Risser || Lighting / Electrical |

The Nerman Museum of Contemporary Art
Solarium

Daylight

Stary Night Scene

Connection to Surroundings

1st Floor
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The Nerman Museum of Contemporary Art
Solarium

Daytime

Solar Control Detail:

Wind Powered

1st Floor
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The Nerman Museum of Contemporary Art
Solarium

Nighttime

Pedestrian Pole Fixtures

Uplighting

1st Floor
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The Nerman Museum of Contemporary Art

Lighting Plan

Lighting Elevation

Slides 08 - 21
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The Nerman Museum of Contemporary Art

Lighting Plan

Lighting Elevation
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The Nerman Museum of Contemporary Art

Lighting Plan

Lighting Elevation

Slides 08 - 21
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The Nerman Museum of Contemporary Art

Lighting Plan

Lighting Elevation

Slides 08 - 21
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The Nerman Museum of Contemporary Art

Lighting Plan

Lighting Elevation
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The Nerman Museum of Contemporary Art

Pseudo Color Rendered Plan

Illuminance

IES recommendations:
circulation: 40 lux

seating area: 150 lux

Calculated Illuminance:
circulation: 68.5 lux
seating area: 135 lux

Illuminance (lux)

0 100 150 200
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The Nerman Museum of Contemporary Art

Pseudo Color Rendered Plan

Lighting Power Density

ASHREA 90.1 Compliance:
0.88 W/SF

Calculated LPD:
0.69 W/SF < 0.88 W/SF

Illuminance (lux)

0 100 150 200
56 W 29 W 60 W 57 W
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The Nerman Museum of Contemporary Art
Solarium Daytime Rendering
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The Nerman Museum of Contemporary Art
Solarium Daytime Rendering
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The Nerman Museum of Contemporary Art
Solarium Nighttime Rendering
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The Nerman Museum of Contemporary Art
Gallery

Design Criteria:

					     Contrast 
					     Flexability
					     Architectural Form

Illuminance:
artwork: 200 lux (vertical)

floor area: 40 lux (horizontal)

Lighting Power Density
gallery - 1.05 W/SF

art lighting +1.00 W/SF
total = 2.05 W/SF

		

2nd Floor

Slides 22 - 33

Gallery
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The Nerman Museum of Contemporary Art
Gallery

Sky Gradient

				  

2nd Floor
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The Nerman Museum of Contemporary Art
Gallery

Nighttime

Fabric panels

Track system integration

				  

2nd Floor

Fabric

LED Strip

Structural
Support

Track
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The Nerman Museum of Contemporary Art

Lighting Plan

Lighting Elevation
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The Nerman Museum of Contemporary Art

Lighting Plan

Lighting Elevation
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The Nerman Museum of Contemporary Art

Lighting Plan

Lighting Elevation
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The Nerman Museum of Contemporary Art

Lighting Plan

Lighting Elevation
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The Nerman Museum of Contemporary Art

Track Aiming Angles
30 degrees

Lighting Elevation
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The Nerman Museum of Contemporary Art

Pseudo Color Rendered Plan

Illuminance

IES recommendations:
artwork: 200 lux (vertical)

floor area: 40 lux (horizontal)

Calculated Illuminance:
artwork: 305 lux

floor area: 115 lux

Illuminance (lux)

0 150 250 350
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The Nerman Museum of Contemporary Art

Pseudo Color Rendered Plan

Lighting Power Density

ASHREA 90.1 Compliance:
1.05 W/SF + 1.00 W/SF = 2.05 W/SF

Calculated LPD:

left end panel- two way track
 circuit 1: (1) 5A current limiter = 600 W
circuit 2: (1) 5A current limiter = 600 W

middle panel- one way track
 circuit 1: (1) 5A current limiter = 600 W

right end panel- two way track
 circuit 1: (1) 5A current limiter = 600 W
circuit 2: (1) 5A current limiter = 600 W

1.97 W/SF < 2.05 W/SF

Illuminance (lux)

0 150 250 350

1.5 W/LF

33.5 W

21 W

Total Track Fixtures:

at 21 W/fixture
for 600 A circuit

28 fixtures/circuit

140 possible fixtures
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Gallery Daytime Rendering
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Gallery Nighttime Rendering
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Electrical Design

Wind Power Generation System

Solarium

Solar Protection Disks

Kenetic into Electricity

Slide 34

Electrical

C
o
ve

r

In
tr

o
d
u
ct

io
n

Sc
o
pe

Li
g
h
ti
n
g

So
la

ri
u
m

G
al

le
ry

W
in

d
 P

o
w

er

B
re

ad
th

A
u

d
it

o
ri

u
m

A
co

u
st

ic
s

C
o

n
cl

u
si

o
n

C
re

d
it

s

Su
pp

o
rt

Electrical
|Sol arium
|Kenetic  >  Electric ity



Outline

| FInal Thesis Presentation || Jack Risser || Lighting / Electrical |

The Nerman Museum of Contemporary Art
Solarium

Overland Park Wind Rose

Average wind speed = 10 mph

East + West wind 44% of day
10.5 hrs/day

Disk radius = 4”
RPM = 220

Slide 35 - 38
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Solarium

Overland Park Wind Rose

Average wind speed = 10 mph

East + West wind 44% of day
10.5 hrs/day

Disk radius = 4”
RPM = 220
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Single Line

Induction motor > Panelboard > Switch > MSB

Induction motor output = 6W
1,298 individual motors
total power = 7,788 W
7,788 x 44% = 3,427 W

0.59% of total bulding electricity

Slide 35 - 38

Wind Power

C
o
ve

r

In
tr

o
d
u
ct

io
n

Sc
o
pe

Li
g
h
ti
n
g

So
la

ri
u
m

G
al

le
ry

El
ec

tr
ic
al

B
re

ad
th

A
u

d
it

o
ri

u
m

A
co

u
st

ic
s

C
o

n
cl

u
si

o
n

C
re

d
it

s

Su
pp

o
rt

Wind Power
|Wind
|Integration
|Displ ay



Outline

| FInal Thesis Presentation || Jack Risser || Lighting / Electrical |

The Nerman Museum of Contemporary Art
Display Screen

Induction motor > Panelboard > Switch > MSB

Induction motor output = 6W
1,298 individual motors
total power = 7,788 W
7,788 x 44% = 3,427 W

0.59% of total bulding electricity

MPH

W

W tot

W/mph Time

W
at

ts

Wind Power Generation System

11.6

2,558

7,668

220.5
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Acoustical Breadth

Auditorium

2nd Floor
Slide 39
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Auditorium

Lighting Design

Ceiling Panels:
Newmat Flexible PVC material

Slide 40
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Acoustics - Performance Criteria Acoustics - Performance Analysis

Designed Reverberation Time (RT):

RT500 = 0.7 s

X

Sabine = Asurface x absob

Sabine Equation: (absob < 0.2)
RT = 0.049V / (ST absob + 4mV)

Norris-Eyring Equation: (absob > 0.2)
RT = 0.049V/(ST ln(1-absob) + 4mV)

Total Volume
47,142 ft3

Total Surface Area
10,052 ft2

Slides 41-43
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Acoustics - Initial Design Acoustics - New Design

Newmat: PVCDecoustics: Solo 8-25Total Volume 
47,142 ft3

Total Surface Area 
10,052 ft2

Total Volume 
43,920 ft3

Total Surface Area 
9,907 ft2

Decoustics: Solo 8
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Acoustics - Initial Design Acoustics - New Design

RT500 = 0.60 s

0.6 s < 0.7 s

RT500 = 0.65 s

0.65 < 0.7 +

Newmat: PVCDecoustics: Solo 8-25 Decoustics: Solo 8
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Conclusion

Lighting Design:

Solarium 
Gallery

Electrical Design
Wind Power Generation System

Acoustical Breadth
Auditorium

Slide 44

Conclusion

C
o

ve
r

In
tr

o
d

u
ct

io
n

Sc
o

pe

Li
g

h
ti

n
g

So
la

ri
u

m

G
al

le
ry

El
ec

tr
ic

al

W
in

d
 P

o
w

er

B
re

ad
th

A
u

d
it

o
ri

u
m

A
co

u
st

ic
s

C
re

d
it

s

Su
pp

o
rt

Conclusion
|Lighting Depth
|Electrical  Depth
|Acoustical  Breadth



Outline

| FInal Thesis Presentation || Jack Risser || Lighting / Electrical |

The Nerman Museum of Contemporary Art
Thank You!

AE Department
Dr. Mistrick
Shawn Good
Leslie Beahm
Dr. Houser

Professor Parfitt
Professor Cox

Craig Casey

Lam Partners

My Family & Friends
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Fixture 
Type

System 
Wattage Quantity Total Watts

L6 29 9 261
F4 56 16 896
TC 60 18 1080

PM1 57 3 171
Total Watts 2,408

Area (SF) 3,500
Watts/SF 0.69

ASHRAE 90.1 compliant? 0.88 - Yes

Solarium LPD Gallery LPD

Fixture 
Type

System 
Wattage Quantity Total Watts

F1 33.5 18 603
L1 4.4 72 316.8
TA 1200 1 1200
TA 600 1 600
TA 1200 1 1200

Total Watts 3919.8
Area (SF) 1,990
Watts/SF 1.97

ASHRAE 90.1 compliant? 2.05 - Yes

track: TA LF W W/LF # of Fixtures # of Fixtures
end panel1 72 600 8.3 28.6 28
end panel2 72 600 8.3 28.6 28
middle panel 72 600 8.3 28.6 28
end panel1 72 600 8.3 28.6 28
end panel2 72 600 8.3 28.6 28

total 360 3000 total 140
603

316.8
total W 3919.8

Induction motor stats

Slides 46-51
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ASHRAE 90.1 - Track Lighting

Section 9.1.4 Section 9.6.2
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Auditorium

Lgt Plan - Auditorium
PLAN

Nerman Museum
of Contemporary Art

JCCC
12345 Colllege Boulevard
Overland Park, Kansas  66210-1299

Date: April 8, 2014
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Type Manufacturer Description

L7 Lumenpulse
4 foot LED strip.  8.5 watts/foot, Regular 

Output. 60x60 degree beam spread.  Remote 
driver with standard dimming. 

F3 Litecontrol (2) T8 fluorescent 4’ length. Concealed cove 
fixture. 3500K 81CRI. 64W

T4 Edison Price

Hanging LED tack system, integrated with fabric 
panel system, 1500 lumen package, 80+ CRI.  
20 degree beam spread. Dimmable standard 

driver. 3500K

PM1 Bega

52W LED pole mounted fixture.  Clear acrylic 
diffused light distribution optic with 3500K.  
4,900 lumen package. Type IV (IES classifica-

tion).

Solarium Luminaires Gallery Luminaires

Type Manufacturer Description

 
F1 Bartco 4 foot linear fluorescent strip.  Inte-

gral ballast.  (1) T8 lamp.  

L1 Acolyte
LED RibbonLyte static white 3500K.  
AT3 Channel with 30 degree beam 

spread.  1.5 watts per foot.

T1 Edison Price

Hanging LED tack system, integrated 
with fabric panel system, 1000 lu-
men package, artist series 97 CRI.  

20 degree beam spread. Dimmable 
standard driver. 3500K

T2 Edison Price

Hanging LED tack system, integrated 
with fabric panel system, 1000 lu-
men package, artist series 97 CRI.  

40 degree beam spread. Dimmable 
standard driver. 3500K

T3 Edison Price

Hanging LED tack system, integrated 
with fabric panel system, 1000 lumen 

package, artist series 97 CRI.  60 
degree beam spread wall washer. 
Dimmable standard driver. 3500K
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Solarium Precedence

“Windswept” by Charles Sowers
Auditorium Precedence

Newmat

Slides 46-51
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