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(a) FzAl HEA L FSAE 3 3 & AA et A58 Plenmgd ZHz
% (Dead Load , %1 #z) ' SHE HAS Aat AA, Hasggs o
(b) # EZ34 F539 D =& 9 Hd st Foll 71 2E £ A 7R Holo] A 3
Yol 93 b5 EEFY ¢F Plenme £ dd AEE bl 238 A8 oo}t 7
# ARgA g7t AR AL 385t A o} A ghet
ARA A AAt 2L GHE A F
3dejok &k ( Live Load, £.2 3z ) ¥ 1. Dead Load of Panels
B) ddxe AL A8 T201E A kg, /m?
Aol Aol A Aol A g Aol vl Panel’ Thermal /_ Roof ing
9 93 s} only, Acoustical (Approx.)
(steel). Insulation ‘
(3) FzAA ¢ A
A) 2% Plenum : BE29] z7) 9 Ag 12.2 0.98 0.98
%2. Live Load
kg, /m?
Wind (m/s ) 0.45 0.9 1.35 1.8 2.25 2.7 3.6 4.5
wall Load (kg/m*) | 2.0 7.8 17.6 31.2 48.8 70.2 | 124.8 | 195.0
Roof Lift. (kg/m?) 3.4 13.2 29.7 53.1 82.9 119.5 212.1 331.6
Static Pressure( Xgn) 25 50 75 100 125 150 200 250
Load (kg/m*) 25.3 50.4 75.7 | 100.9 | 126.1 151.3 | 201.8 | 252.2
Snow Load A wiqtel &
£ 3. Allowable Span Length(L)
Panel Loading Including Dead Load .
Load (kg/m’ )| 24.4 | 48.8 | 73.1 | 97.5 | 121.9 |146.3 [170.7 |195.0 |219.4 |243.8
Length (m). 4.54 | 3.63( 3.20( 2.90 | 2.71{ 2.56| 2.44| 2.35( 2.26| 2.19

(4) #2449
Z#7] : Outdoor Plenum, Steel, 566.3Cmm,
100 mmAq Total Static Pressure, 97.5 kg /m®
Snow Load, 2.25 m/s Wind Load
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RETURN PLENUM
FILTER AND COIL BANK

FAN WALL
’ UPPLY PLENUM

§
i

BELL MOUTH

SUPPLY
f.Tm*
FAN OPENING
+0,é6m*
OUTSIDE RETURN OPENING
AIR INTAKE 1.1,
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* Return Plenum :

Roof : 2.13m. Span

Pannel 12.2  kg/m?
Insulation 0.98 kg/m’
Roofing ©0.98 kg/m?

Negative Static 100.9 kg, /m?
Sno‘w Load 97.5 kg/m?
Total 212.56 kg,/m?( Worst Case ).

(£3 #z2)
Wind Load- (82.9) kg /m?
Total (82.9) kg/m?
Walls : 1.83 M Span

Pannel _—
Insulation

Negative Static- 100.9 kg /m?
Wind 48.8 kg, /m?
Total 149.7 kg/m* (X3 Ax)

* Supply Plenum :.
Roof : 2,13 m Span

Pannel 12.2 kg /m?
Insulation. 0.98 kg/m?
Roofing 0.98 kg /m?
Snow Load 97.5 kg /m?
Total 111.66 kg, m’
Wind Load 82.9 kg/m’ Negative
Positive Static 100.9 kg/m? 'Negative
Total . 183.8 kg/m? (Worst Case )
(%3 #x)
Walls : 1,83 m Span
Panel _—
Insulation
Wind Load 48.8 kg/m?
Total 48.8 kg/m’
Positive Static. 100.9 kg/m? Negative
Total 100.9 kg /m? Negative
( Worst Case )
(%3 #&z)
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$ 4. Structural Characteristics
Moment Section Radius Distance
of Modulus | of To Centr -
Inertia Gyration | oid from
(em*) (em?®) (em) | face (cm)
7.91 2.79 1.55 1.07
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Approximate Absorption Coefficients of Typical PlenumWalls
Octave Bands 2 3 4 5 6 7
Steel Concrete ' 0.1 0.1 0.1 0.1 0.1 0.1
40 mm Acoustical Panel 0.2 0.6 0.9 1.1 1.2 1.2
l:;::jtr::ls:a;:;a;z . 0.5 0.9 1.1 1.1 1.0 0.9
Hole 1.0 1.0 1.0 1.0 1.0 1.0

C) 480 Aws: Fuo WAz B)
ol 9std TR E7b £ F5A | H o
S A v & AAZ )
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¥ 6. AREA RATIO EFFECT

3

A,

EXIT Equivalent
AREA Noise 21 1.51 1.2( 1

/ Absorption Area

Sound Power
+3(+2] +1| 0 -

Level Change 1] -3 -5 -7/4+10]-12]-15]| =20
|
D) Yol A ZAAe 29 AW ETo EAE ol ol w3t
5 7. Other Effects
Item Sound Power Level Change (dB)
Open Hole 0 dB
Coil -2 dB
Filter -2 dB
Transmission Through PlenumWall (Fx % 8)
Plenum gt o & v7be S¢bo} W F Fobd o Sound Power into Return Duct
o Acousti—cell in duct sound absorber & Sound Power through Wall into Occupied
CREIL Space
Sound Power into Supply Duct :
¥ 8. Typical Walls Transmission Losses Step ! : Supply Plenum
Floor ( 2.13mXx 1.83 m) 3.9m?
Octave Bands 213 4a{s5|6|1 ~Supply Opening 1.7 m?
Standards 17 | 22| 25|36 | 4143 Net Floor 2.2 m
BUMYANG Panel Walls 14.5 m?
—Fan Opening 0.6 m?
(4) BAA Ae] o Net Walls 13.9 m?
A A4 =24 Roof = 3.9 m?

Fan in 40 mm Acoustical Panel plenum on
concrete floor producing 100 dB sound power

" in third octave band.

Determine to within + 3 dB :

Sound Power into Supply Duct

1984 %6 A —63 —

Step 2 : Equivalent Noise Absorbing Area
(%5
=22%x.141.7413.9%x .6+ 6 X1+
39 x .6=13.2m
Step 3 : Area Ratio Effect (X6 )
Supply Opening =

EEAM -SEIR F13& B2
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1.7
Equivalent Noise Absorbing Area =E—2—
= .13 - -9 dB
Step 4 : Other Effects (3.7 )
Open Hole 0 dB

Step 5 : Sound Power into Supply Duct
= 100-9 = 91 dB
Sound Power into Return Duct :

Step 1 : Return Plenum Areas

Floor 7.8 m?
~Return Opening 1.7 m?

Net Floor 6.1 m
Walls : 21.2 m?
—Fan Opening 0.6 m?
~Qutside air opening 1.7m?

(dampers closed —assume

not absorbing)

—Fan side fan Wall 3.3 m?
Net Walls 15.6 m?
Roof 7.8 m?

Step 2 : Equivalent Noise Absorbing Area

=6.1x.141.7x14+15.6% .6+ .6 X
14+08x1+40.85%.1+3.3x .1+
T8x .6 '

=18.1 m’

Step 3 : Area Ratio Effect (%6 )
Return Opening +

0. CONSTRUCTION DETAILS

Modular Panel Enclosures for Air Hadling Equipment

o e

Journal of the S.A.R.E.K.Vol.13,No.2 — 64—

Equivalent Noise Absorbing Area =

1.7
m= .09 -..~10 dB
Step 4 : Other Effects (%7 )
Coil Attenuation -2dB
Filter Attenuation —2dB’

Step 5 : Sound Power Into Return Duct
=100 -10 -2 -2=86 dB

Sound Power Through Supply Plenum Wall
into Occupied Space :

Step 1 : Supply Plenum Areas
See Supply Ducs Step 1 Above :
Net Floor 2.2m Net Walls 13.9 m?
Supply Opening 1.7 m*
Fan Opening 0 6m? Roof 3.9m?
Step 2 : Equivalent Noise Absorbing Area
See Supply Duct Step 2 Above :
Equivalent Noise Absorbing Area 13.2 m?
Step 3 : Area Ratio Effect ( §2 )
Exposed PlenumWall Area +
Equivalent Noise Absorbing Area

=—>==1.2 - +1dB

Step 4 : Other Effects (X7 8 )
* Transmission Loss of Wall (8 )
—22dB
Step 5 : Sound Power through Wall into
Occupied Space = 100 + 1 - 22 =79 dB

June. 1984
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Cutaway Acoustical Panel Structure Installed on Field Supplied Base Structural Steel

THERMAL/ACOUSTIC INSULATION

THERMAL/ACOUSTIC INSULATION

NEOPRENE
GASKETED
JSHEET METAL

& GA, CHANNEL

!

20 GA, STEEL PANEL"
IN STANDARD 12 IN, WIDTH®*

LAG BOLTS TO CURS
THROUGH FIELD DRILLED HOLES

UNIQUE LOCKING JOINT

WALL TO CURB JOINT

PRE MITERED 16 GA. . NEOPRENE GASKETED SHEET METAL
SCREWS 12" 0.C. TYP.

ACCESSORY
ROQFING

16 GA. CHANNEL

LAG BOLY TO CURB
THROUGH FIELD
DRILLED HOLES

. WALL TO ROOF JOINT
CHANNEL CORNER JOINT

PRE MITERED 16 GA.

LOCKING JOINT
/7

THERMAL
ACOUSTIC INSUL ATION

NEOPRENE GASKETED SHEET METAL
SCREWS 12" 0.C. TYP,

ADJUSTABLE CORNER PANEL i
1

BOOF TRIM CORNER JOINT

1984 6 — 65— ZRAN-SWIR B13% HW2H
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20 GA,
14 GA, CHANNEL

NEOPRENE GASKETED
SHEET METAL SCREWS
127 0.6, TYP,

INTERIOR WALL TO ROOF JOINT
WALL PARALLEL TO ROOF PANELS

INTERIOR PANEL

PRE MOUNTED
HARDWARE

THERMAL/ACOUSTIC
INSULATION

PRE MOUNTED
CONTINUOUS
HINGE

16 GA,
DOOR STOR,

CLOSED CELL
+ NEOPRENE SEAL

NEOPRENE GASKETED
SHEET METAL SCREWS
12* 0.C, TYP.

ACCESSORY ACCESS DOOR

Journal of the S.A.R.E.K.Vd.13,No.2

120 0.C, TYp.

16 On, CHANNEL

INTERIOR TO SIDE WALL JOINT

20 GA, INTERIOR PANEL

NEOPRENE GASKETED
SHEET METAL SCREWS

ACCESSORY LOUVERS

ACOUSTICAL PANEL
FRAME

June.1984



