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Location: Washington DC

Owner: The Woolly Mammoth
Theatre Company

Architect: Mcinturff Architects
Size: 31,600 SF

Total Stories: 3

Cost: $8,000,000
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To Come ALIVE

Awake
Vibrant
Dynamic

Flashy

Concept
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Design Goals:
Sparkle
Color
Rhythm- Movement and Flow
Accent Architectural Elements
Flexible
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Design Criteria

Accommodate relevant tasks
15-20 horizontal fc illuminance
High quality color rendering

Power allowance- 3.3 W/SF for a
lobby of a performing arts
building
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track to accent

catwalk art LED color changing

floodlight to light 22’
high pollycarbonate
wall

track to accent
stairs and balcony

tight beam accent
to be on a chase
sequence

track to accent
ticket booth art
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LED strip to wash
down front of
ticket booth to
highlight wood
paneling
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&7
TYPE A
71 W MR16 SPOT
SUSPENDED
ACCENT

TYPE A4/A8
50 W MR16
FLOOD TRACK

TYPE A7/A8
100 W PAR 38
FLOOD TRACK

TYPE A1
32 W CFL
PENDANT

Lobby
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TYPE A6
COLOR LED
FLOODLIGHT

TYPE A4/A8
50 W MR16 FLOOD
TRACK

TYPE A5
WHITE LED
STRIP

TYPE A2/A8
50 W PAR FLOOD
TRACK
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TYPE A1
32 W CFL
PENDANT

TYPE A4/A8
50 W PAR TRACK

Lobby
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TYPE A7/A8

100 W PAR 38
TRACK
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The average illuminance of the floor on both levels is between 15 and 20 fc. \/

Numeric Summary

The power density is 1.49 W/SF, which is less than the allowed 3.3 W/SF. \/
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* Accent Architecture \/
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Screw Base Pin Base

Ballast Integral Remote
Wattage 23 W 26 W
Life 10,000 hr 12,000 hr
CRI 82 82
CCT 3000 K 3000 K
Initial Lumens at 25 C 1450 1710

Mean Lumens at 25 C 1160 1470

Maximum Overall
Length

5.875"
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Disadvantages of Screw Base
Life Span
Size
Appearance
Voltage
Maintenance
Power Density

El ectrical
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Simple Life-Cycle Cost Estimnator

Lamp
» $2.88 saved per lamp x 25 fixtures = $72 per year
» $1440 saved over 20 years with pin based

Extra Cost With Pin Base Lamp 1
 $30 ballast and $20 extra fixture cost

e [nitial Cost $1250

Lamp 2

$190 savings over 20 years

Acoustical
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The disadvantages of specifying a screw base CFL in a
commercial new design outweigh the advantages.

Screw base CFLs are good for retrofit applications where
Incandescents were used.

El ectrical
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Existing Conditions:

« 6000 SF
e 265 seats- 187 orchestra, 78 balcony

e Courtyard configuration

The Sabine formula for reverberation will be used in this analysis:

T=0.05V/a

T = reverberation time (S)

V =room volume (CU FT)

a = total SQ FT of room absorption (sabins)

Acoustical
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Surface Material Surface Area 125 Hertz 250 Hertz 500 Hertz 1000 Hertz 2000 Hertz 4000 Hertz
Type Description (SF) alpha | sabins | alpha]| sabins | alpha| sabins |alpha| sabins | alpha| sabins | alpha| sabins
Concrete slab floor-1 1,0, 6 | 9010 | 11.05 [0.010| 12.05 |0.015| 16557 |0.020] 22.00 |0.020| 22.09 |0.020| 22.00
clear satin finish
Floor Wood 921 0.150 | 138.15 J0.110] 101.31 |0.100] 92.10 [0.070] 64.47 |0.060] 55.26 |0.070| 64.47
Hea;’g’ncc"’:ggt on 2089 0.020 | 41.78 |0.060| 125.34 |0.140| 292.46 |0.370| 772.93 | 0.600| 1253.40 0.650| 1357.85
Pa'”tzge%psum 900 0.100 | 90.00 |0.080| 72.00 |0.050| 45.00 |0.030| 27.00 |0.030| 27.00 |0.030| 27.00
Concrzﬁnﬁfgkwa" 3000 0.100 | 300.00 |0.050| 150.00 |0.060| 180.00 |0.070| 210.00 |0.090| 270.00 |0.080| 240.00
Walls Cocvtirno(;(:\?vom 110 0.180 | 19.80 |o.060| 6.60 |0.040] 4.40 |0.030| 3.30 |o.020] 2.20 |0.020| 2.20
Satin silver
PEOTELEE] el 682 0.700 | 477.40 |0.860| 586.52 |0.740| 504.68 |0.880| 600.16 |0.950| 647.90 |0.860| 586.52
accoustical wall
baffles
Balcony
Railing Wood 285.5 0.150 | 42.83 |o0.110| 31.41 |o.100| 2855 |0.070| 19.99 |0.060| 17.13 |0.070| 19.99
Fronts
Catwalks Metal 400 0.050 | 20.00 |0.100| 40.00 |0.100| 40.00 |0.100| 40.00 |0.070| 28.00 |0.020| 8.00
Ceiling Concéfetzrsgﬁ?sﬁe"'”g 2849 0010 | 28.49 |0.010| 28.49 [0.015| 42.74 |0.020| 56.98 |0.020| 56.98 |0.020| 56.98
Audience in
Audience | upholstered seats, 1865 0.600 | 1119.00 | 0.740|1380.10| 0.880| 1641.20| 0.960| 1790.40| 0.930| 1734.45] 0.850| 1585.25
er SF of floor area
Total
: 2288 2533 2888 3607 4114 3970
Sabins
. A D . A A N0 125 Hertz | 250 He | 500 He | 1000 Hertz | 2000 Hertz | 4000 He
o0 J
Alpha
N ' ' ' ° Total Absorption 2288 2533 2888 3607 4114 3970
(Sabins)
100000 100000 100000 100000 100000 100000
Volume (CU FT)
T
A Reverberation Time 2.18 1.97 1.73 1.39 1.22 1.26
. > sec
A A
) C 0 C



“Dead” spacee { sound decays rapidly) "Live’ spaces (sound persists)
A REEEE R L K P S

1 T T T L T ¥

¥ L L] -

) Sympnenic ('clm-ul' %o awmnt-s 2

Cathedrals

w
2
3

-

x
J
4
a

wn

I -

Lecturt an conférencl reoms
- e o

0.2 0.4 0.6 0.8
Reverperation time (sec)

Acoustical

Woolly Mammoth Theatre




r

|
/ JR thin porou
‘ g sound- absorbi
il Aggju’&écf material on|the
s_h redded wc:od_ ot ceiling
fiberboard 2” thick i
on entrance walls ;

I
e =

Acoustical

Woolly Mammoth Theatre




Surface Material Surface Area 125 Hertz 250 Hertz 500 Hertz 1000 Hertz 2000 Hertz 4000 Hertz
Type Description (SF) alpha | sabins | alpha| sabins | alpha| sabins | alpha| sabins |alpha| sabins | alpha| sabins
CONEE S0 a0 1105 0.020 | 112.05 |o.010| 11.05 J0.015| 1658 |0.020| 22.10 |0.020| 22.120 |0.020| 22.10
clear satin finish
Floor Wood 921 0.150 | 138.15 |0.110] 101.31 J0.100] 92.10 |0.070] 64.47 |0.060] 55.26 |0.070] 64.47
Hea;’é’ncggt’zwn 2089 0.020 | 41.78 |0.060| 125.34 | 0.140| 292.46 | 0.370| 772.93 | 0.600| 1253.40] 0.650 | 1357.85
Pa'mgga%ps“m 900 0.200 | 90.00 [0.080] 72.00 |0.050| 45.00 |0.030| 27.00 |0.030| 27.00 |0.030| 27.00
Concrg:nt;'e";kwa” 3000 0.100 | 300.00 |0.050| 150.00 |0.060| 180.00 |0.070| 210.00 | 0.090| 270.00 | 0.080| 240.00
COCVELOJ;\‘/’VO"‘ 110 0.180 | 19.80 [0.060| 6.60 |0.040| 4.40 |0.030| 3.30 |0.020] 220 |o0.020| 220
Walls Satin silver
B et 682 0.700 | 477.40 |0.860| 586.52 | 0.740| 504.68 | 0.880| 600.16 | 0.950| 647.90 | 0.860| 586.52
accoustical wall
baffles
Shredded Wood
Fiberboard, 2in thick 340 0.150 | 51.00 |0.260| 88.40 |0.620| 210.80 | 0.940| 319.60 | 0.640| 217.60 | 0.920| 312.80
on concrete
Balcony
Railing Wood 286 0.150 | 42.90 |0.110| 31.46 |0.100| 28.60 |0.070| 20.02 |0.060| 17.16 |0.070| 20.02
Fronts
Catwalks Metal 400 0.050 | 20.00 [0.100| 40.00 |0.100| 40.00 |0.100| 40.00 |0.070| 28.00 |0.020| 8.00
Thin porous sound
abosorbing material 1100 0.20 | 110.00 | 0.60 | 660.00 | 0.80 | 880.00 | 0.82 | 902.00 | 0.78 | 858.00 | 0.60 | 660.00
Ceiling 3/4" thick
Concéfézrsf';?sﬁe"'"g 1749 0.010 | 17.49 [0.010| 17.49 |0.015| 26.24 |0.020| 34.98 |0.020| 34.98 |0.020| 34.98
Audience in
Audience | upholstered seats, 1865 0.600 | 1119.00 | 0.740{ 1380.10] 0.880 | 1641.20| 0.960| 1790.40] 0.930 | 1734.45] 0.850| 1585.25
er SF of floor area
Total 5439 3270 3962 4807 5168 4921
Sabins
I ~ D I A A . . 125 Hertz 250 He 500 He 1000 Hertz 2000 He 4000 Hertz
=10 J Alpha
. ' . . Total Absorption 2439 3270 3962 4807 5168 4921
0 OrG (Sabins)
v
100000 100000 100000 100000 100000 100000
Volume (CU FT)
T
A Reverberation Time 2.05 1.53 1.26 1.04 0.97 1.02
(] > sec
A A
0 O C U C



By adding absorptive material, the theatre’s reverberation time
decreased to an ideal RT.

The absorptive material in the theatre was added without changing
the architecture or look of the space.
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Lighting Depth
 implemented a flexible system in controls and fixture types
» provided a lighting design that incorporated the architecture of the building

Electrical Depth
« determined pin base CFLs are better for specifying in a commercial application

 determined screw base CFLs are a more efficient source than incandescents, and
should be used in retrofit applications

Acoustical Breadth

e provided a solution to lower the reverberation time to make it more ideal for the
Woolly Mammoth Theatre Company

Conclusion
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Thank you to....

my friends and family
my fellow AE classmates
the faculty of the AE department
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