System Effect of Dampers and Louvers in Air Distribution zRUSKIN

AUTHORITY IN 4IR CONTROL

Louvers

* Stationary
 Wind-Driven rain louvers
e Combination

e Adjustable

* Acoustical
 Penthouse louvers

Dampers

e Commercial control, manual,
and backdraft dampers

» Life Safety dampers







Louvers zRUSKIN

AUTHORITY IN AlR CONTROL
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ADJUSTABLE LOUVERS

STATIONARY LOUVERS

AN

COMBINATION LOUVERS

SIGHT-PROOF LOUVERS

WIND-DRIVEN RAIN LOUVERS

GLAZING LOUVERS

ACOUSTICAL LOUVERS

HURRICANE LOUVERS

SPECIALTY LOUVERS

PENTHOUSE LOUVERS




Testing zRUSKIN

AUTHORITY IN AlR CONTROL

Test standards
ANSI/AMCA

Standard 500-L
Laboratory Methods
of Testing Louvers for Rating
L N NN
.
Q1
n...-..

Air Movement and Control
Association International

Third-party testing to validate manufacturing data
AMCA Standard 500D & 500L

* Pressure drop

e Airflow leakage
* Water penetration
 Wind-driven rain

* Wind-driven sand
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¢ RUSKIN

AUTHORITY IN AlR CONTROL

ANSI/AMCA Standard 500-L
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Laboratory Methods
| of Tasting Louvers for Rating
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Test Figures 5.4 - Free Inlet, Free Outlet
Louver test setup with outlet chamber

Test Figure 5.1 - Free Inlet, Ducted Outlet
Louver test setup with outlet duct

Test Figure 5.2 - Ducted Inlet, Free Outlet
Louver test setup with inlet duct
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Test Figures 5.5 - Free Inlet, Free Outlet
Louver test setup with inlet chamber

Test Figures 5.6 - Free Inlet, Free Outlet

Louver test setup with water penetration chamber

Test Figures 5.11 - Free Inlet, Free Outlet
Louver test Setup with Wind Driven Rain Chamber




ANSI/AMCA Standard 500-L zRUSKIN

AUTHORITY IN AIR CONTROL

e Tests conducted at ambient temperatures between 50°F and 104°F.

e Tested with airflow in both directions.
except products specifically labeled for airflow in only one direction

e Airflow rate £ 5%
48" x 48" louver section (1 m x 1 m core for wind driven)
e Mill finish only

* No screen

Laboratory Methods

of Testing Louvers for Rating



screen pressure drop add

TABLE 401.5 OPENING SIZES IN LOUVERS, GRILLES AND SCREENS PROTECTING AIR INTAKE OPENINGS

¢ RUSKIN

AUTHORITY IN AlR CONTROL

QUTDOOR OPENING TYPE

MINIMUM AND MAXIMUM

OPEMING SIZES IN LOUVERS,

GRILLES AND SCREENS?

Intake ocpenings in residential
oCcupancies

Mot = 1/ inch and not = ', inch

Intake openings in other than
residential occupancies

= /s inch and not = 1 inch

* 3% add for »4”x 4" bird screen (~76% FA)

 12% add for expanded metal bird screen (~72% FA)

 16% add for mesh insect screen (~¥65% FA)

S8 Inch 040 ALUM

1/2 Inch 063 AL
1/2 Inch 19G GLY
18-16 ALUM
18-16 FBRGLS
8 Inch 035 55

1 Inch 080 ALUM
1/2 Inch 080 AL
1/4 Inch 047 AL
34 Inch 051 AL
1/2 Inch 12G GLY
1/2 Inch 160G GLY
1/2 Inch 186G 55T
18-16 COPPER

WASHINGTON STATE
WECINN (_'N l'r')"lf‘

-G

2021 Washington State Mechanical Code

Q022 OREGON MECHANICAL
SPECIALTY CODE

e

2022 Oregon Mechanical Specialty Code




Cut Sheet zRUSKIN

AUTHORITY IN AIR CONTROL

FREE AREA GUIDE

Free Area Guide shows free area in ft? and m? for various sizes of ELF&350DMP.
Extruded Aluminum Width - Inches and Meters

ELF6350DMP z RUSKIN

Drainable Stationary Louver AUTHORITY IN AIR CONTROL
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0560 Q09 014 oOX 0325 031 036 041 047 052 o053 Qe 058 07 07 0B84 050 095 10 106

PLICATION

The ELFGIS00MP i3 5 67 deep estruded aumnum stationary loover that & desgred
L0 prolect dit intake and eahaus opening oo atedor walls. This louwer is desgmed
with 2 drainetle petter yptem chunnelng water from the blsdes 10 dowmpasts in the
RMte, where water & exhausied out of the front of the lowver.

STANDARD CONSTRUCTION

& (252) deep, S06376 extruded akuminem, 1257 (3.2} soovnal
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Louver Selection ?RWUSKIWQ

HORIZONTAL BLADES VERTICAL BLADES

BLADE STYLES

A louver's blade style will determine the louver's
performance and purpose. Non-drainable blades

are favored by the architectural community because
these blades give a louver a continuous sight line
that is architecturally pleasing. Drainable blades

help to channel water toward the jambs of a louver
and down chutes built into the jambs. Wind-driven
rain-style blades offer drainable protection and their
design keeps wind-driven rain from infiltrating the
louver. V-blades and Y-blades can be used as a sight
screen to help hide equipment along with providing
ventilation. Acoustical blades have an acoustical filler
inside that helps to reduce noise.




Software Selection - https://leads.ruskin.com/ ZRUSKIN
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ZzLEADS

APPLICATION ST

ﬁ

P~ 3 Louvars I
@J Schedule

- Rep Locator

Stationary Wind Driven Hurricane

Adjustable Combination Acoustical

Z RUSKIN cooo

AUTHGRITY N AIR CONTROL
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Louver Selection zRUSKIN

AUTHORITY IN AlR CONTROL

# [ Louvers | Stationary

Required Inputs

Selection Method Width {Inches)

Width, Airflow, Pressure Drop - 7200 10000 010 Intake -

Advanced Inputs

Certification Louver Depth Materia Blade Type
AMCA 500-L Air Performance, AMCA 500-L Water Penetration  ~ 400" 6.00", 5.007, 3.00" «  Aluminium - Drainable - Single Drain -
\Water Fanatration F.
1.15 -
SEARCH
Free o
cmal = " e ol Free 1t Free Pressure Beginning
= Material ri!me Blade . : _EIQ Area Area Drop Water . Sect Height
Schedule Thick. Depth {in) fin) Vel ‘Width
) % fwg) Fen.{fpm)
{fpm]
1 ELFS350DMP  Aluminium 0125 [ Horiz - Drainzble - Single Drain - 72 - 1374 €2 728 0.07 1250 172 1.05 12 120° 120 120°
2 ELFS375DX  Aluminium 0.081" & Horiz - Drainable - Single Drain 72 50 1453 L 85 0.08 1023 143 1 120120 120120
3 ELFS375DXH  Aluminium 0.081" = Horiz - Drainzole - Single Drain - 72 0 58 £85 0.08 1023 143 1 120120 120120
4 ELFS375DFL  Aluminium 0.081" & Horiz - Drainable - Single Drain 72 53 143 £ £71 0.07 1023 152 1.06 12" 120° 12" 120°
5 - ELF245D% Aluminium 0.081" 4 Horiz - Drainzble - Single Drain - 72 53 1572 =3 £35 0.08 1075 153 123 120120 120120
6 ELF245DXH  Aluminium 0.125" 4 Horiz - Drainable - Single Drain 72 53 53 €35 0.08 1075 183 158 12120 12120

ELF3750% Alurminium 0.0B1" 4 Hariz - Drainable - Single Drain 72 58 15.93 55 BZ6 e 873 14 143 121200 121200

g ADD ELF375DXH Alurminium 0.125" 4" Horiz - Drainzble - Single Drain e 58 16.08 =1 E22 ouoe 2732 14 145 121200 121200

a ELF375DFL Alurminium 0.ce1" 4" Horiz - Drainzable - Single Drain Er 58 55 B26 ouoe 873 14 1.43 121200 12" 1207




Louvers - stationary Z RUSKIN

AUTHORITY IN AlR CONTROL

A [ Louvers / Stationary

Required Inputs

Selection Method Width {Inches) Height (Inches

Width, Height, Airflow - 72.00

Intake -

Advanced Inputs

Certification Louver Depth Materia Blade Type

AMCA 500-L Air Performance, AMCA 500-L Water Penetration - 4.00", 6.00", 5.00", 3.00" ~  Aluminium = Drainable - Single Drain -
Water Penatration Facio

1.15 -

oy Beginning
Material =t Water
Thick. {in)

Pen.{fpm)
1 ELFSZ50DMP  Aluminium o1zs" e" Horiz - Drainzable - Single Drain 72 44 12,74 E2 T2E o.o7 1250 1.72 113 121200 12" 1207
2 ELFS3750FL  Aluminium 008" = Haoriz - Drainable - Single Drain T2 4= 13.55 62 738 0.03 1023 1.33 1 12" 1200 12" 120
3 ELFS37500 Aluminium 0.081" g" Horiz - Drainable - Single Drain 72 44 1284 58 731 o1 1023 123 1 121200 12" 1207
4 ELF3750XH  Aluminium 0.081" g" Horiz - Drainable - Single Drain 72 44 12.64 58 791 1023 1.23 1 12" 1200 12" 1207
5 ELF375DXH Aluminium o125 4" Horiz - Drainzsble - Single Drain 72 44 12.33 =) LA b 013 g73 1.08 1.23 12" 1200 12" 1207
] ELF3750X Aluminium 0.081" 4" Horiz - Drainable - Single Drain 72 44 12.03 55 831 04 873 1.05 1.29 12" 1200 12" 1207
7 ELF375DFL Aluminium o.oa1m 4" Horiz - Drainzsble - Single Drain 72 44 12.03 ) 231 g73 1.05 1.23 12" 1200 12" 1207
3 ELF4450% Aluminium 0.081" 47 Horiz - Drainable - Single Drain T2 4= 11.43 52 70 015 1075 1.24 11 12" 1200 12" 1207

9 AD ELF4450¢H Aluminium 025" 4" Horiz - Drainable - Single Drain T2 4= 11.49 52 870 1075 1.24 1.34 121200 12" 120




Louvers zRUSKIN

AUTHORITY IN AlR CONTROL

# |/ Louvers | Wind Driven

Required Inputs

n Method Width (Inches)

Width, Airflow, Pressure Drop - 72.00 10000

Selecti

ntak

Intake -

Advanced Inputs

Certification Louver Depth Material Blade Type
AMCA 500-L Air Performance, AMCA 500-L Wind Driven Rain, ... - - Aluminium - -

Wiater Penet

1.15 -

Beginning

- Height 5 -
Material Water Sect Height

i) Per.(fpm)

1 EMEZZO0D Alurminium 005" 2" Horiz - Wind-Drriven 72 77 17.27 45 579 o 680 A 1 1209 757 E"-120" E"- 120" -
2 EME3625 Alurminium 005" 3 Vert - Wind-Driven 72 47 10.45 45 557 01 2024 A 1.2 2010 2024 12"- 48" 12" 96"
3 EMET45 Alurminium 0.081" ™ Horiz - Wind-Drriven 72 54 14.31 53 £33 o 874 MNiA 1.23 74 MIA 12" 1200 12" ¥
4 EMES20DD Alurminium 0.081" 4 Horiz - Wind-Drriven 72 70 15.18 43 659 0.1 1067 MNiA 142 1150 755 12" 1207 E"- 120"
3 EMESZ0DDE  Aluminium 0.081" 4 Horiz - Wind-Diriven 72 70 15.18 43 E59 01 1067 1.62 142 1150 759 12" 1207 121200
6 EMESZODD Alurminium 0.081" 5" Horiz - Wind-Driven 72 56 1258 43 736 0.1 1250 /A 146 1381 TIE 12" 1207 121207
7 EMESZODDE  Aluminium 0.081" 5" Horiz - Wind-Driven 72 56 13.59 43 EEL) 01 1250 1.7 1.48 1381 TIE 12" 1207 121200
a EMESZOV Alurminium 0.08" 5" Vert - Wind-Driven 72 ED 13.42 45 745 0.1 2261 304 157 2237 2261 12" 1207 121207
9 EMESZOCD Aluminium 0.081" E" Hariz - Wind-Driven 72 59 1443 43 £33 01 1250 1.8 1.64 /A A 120" a1
10 EMESE2S Alurminium 0.125" E" Vert - Wind-Driven 72 45 935 4 1070 0.1 2175 MNiA 1.66 2149 2175 12" 48" 12" 96"
-
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ANSI/AMCA Standard 500-D zRUSKIN

AUTHORITY IN AlR CONTROL

PL-X PL-Y PL-S PLY PL-2
- L‘ L -
Ll 60 min. -l = D = 0.02D ANSI/AMCA
From Supply System I Standard S00-D-18

and ‘ :
Flow Measuring “ I‘ Device Being Testing

Section K d L

Inlet Cone Optional P

"

Laboratory Methods of Testing

Dampers for Rating

Test Figure 5.2 — Test Damper Setup with Inlet Duct ANSVAMCA 500-D-18
L-X PL-5|[PL-6 PL-A PL-3| | PL-1
ald * 5 ) ’
- L 1111 | - 2 it 2
e ."t\
- Yo W“_)\
PLX PLY PL9 PL-1 PL-2 PL-Z [ — i
From Supp|y I 6D min. I - 10D min. nl | | “ I I T
System and (| i e I
Flow Measuring Dx0.020 - l j e
Section 1

P, L |
Inlet Cone Optional Device Being Tested AMCA 500D Test Fig. 5.5 w/
Note: Less than 30% Blockage 70% or greater Free Area may use 4D upstream & 6D downstream. 6.5 Inlet Chamber Reference . - p
h ;
Test Figure 5.3 — Test Damper Setup with Inlet and Outlet Ducts ANSI/AMCA 500-D-18

Exhaust Testing




ANSI/AMCA Standard 511 zRUSKIN

AUTHORITY IN AlR CONTROL

Rectangular Rectangular (backdraft)
12”7 x 12” o 24" x24”

o 24" x24” - '
e 36”x36" S -

MCPYEMERT

AND OO NTROL

* 12" x48" | e
« 48" x12" Jl

Pressure Drop Data
RO un d RO un d ( ba de ra ft) CDE0 air performance testing is performed in accordance with AMCA Standard 500-D configuration 5.3 as illustrated below. All data are
” . ” . corrected to standard air density of 075 Ib/ft* (1.201 kg/m?).
e 127 dia. e 247 dia.

e 247 dia.

sD 6D
” .
36" dia.
D=/ 4 W (H | AMCA figure 5.3 was established
3.14 [ y, to represent a fully ducted damper
A with straight duct upstream and
downstream. With entrance and exit
losses minimized by this straight
duct arrangement, this configuration
12°x12° (305 x 305) | | 24" x 24" (610 x610) | | 36" x 36" (M4 x 914) | [ 127 w48 (3052 1215) | [ 487 % 127 (12192 305) has the Iqwast pressure drop of all
; Prﬁ;m Velocity Pﬁgu Velocity F‘l‘ﬁpﬂl Vilogity Prgugpm Velocky Prg‘&;:a three configurations.
(pm) | finwg) pm) | Jinowg) fpm) | finwe) (o) | jinowg) () firuwg)
) - 506 0,005 517 0.005 504 0005 509 0.0
aso 006 998 0.03 1007 002 1002 0,03 1005 0.04
W7 | oaT 1514 0.08 1404 0.03 1518 0.06 1523 0.08
1980 | o34 ap12 a1 1940 008 2018 0.10 2024 0.16
2085 o.ra 2BET 022 4004 o2 2883 | 2884 0.32




ANSI/AMCA Standard 511 zRUSKIN

AUTHORITY IN AlR CONTROL

VELOCITY V/S PRESSURE DROP

100 500 1000 S000 10000
2 3 4 6 7 B9 2 3 4 6 789
1.00 T T 1.00
a9 ] ] . I S - o
(o} ] 03
07 07
0.6 Q6
05 05
04 04
03 03
oo
;. 02 02
»
Qv
£
[v]
£
£ o1 01
09 09
S’ o8 08
o o 07
@ .06 06
-
a 05 05
E 04 04
[ W
03 03
02 02
01 01
2 3 4 6 789 2 3 4 6 789
100 500 1000 5000 10000

Face Velocity - Feet/Minute AMCA Fig. 5.3
CD5S0DC sizes 12 x 12, 24 x 24, 48 x 12, 12 x 48, 36 x 36 (305 x 305, 610 x 610, 1219 x 305, 305 x 1219, 914 x 914)
All data corrected to represent standard air at a density of 0.075 Ibs/ft°,



Commercial Control Dampers — Blade type #RUSKIN

AUTHORITY IN AlR CONTROL

_I?r V-Groove Blades _Iﬁ—w—r Airfoil Blades
~ 50 to 60 % less AP
~ - 3" |
- 3"
.l =
g0 ° O o o
-5
-0~ ==z
cow ccw
TO O~ TO =
CLOSE CLOSE




Commercial Control Dampers — Blade style #RUSKIN

AUTHORITY IN AlR CONTROL

Insulated Single blade

Less free area
Higher pressure drop




Dampers — Damper Authority e RUSKIN

AUTHORITY IN AlR CONTROL

Open damper AP
Total system pressure drop

X 100%

Damper Authority (%) =

Total system pressure not fan total static pressure

100 T 100

Only where the damper controls the flow.

a0

Linear proportional control

* Damper authority 10% to 15% - Go with OB

3

Flow, Percent
Flow, Parcent

* Damper authority 30% to 50% - Go with PB

oy
L=
|

Higher velocity — Go with parallel blade

20

o 20 20 ) 80 100 o 26 40 80 80 100
Stroke, Percent

Opposed Blade (OB) Parallel Blade (PB)




Dampers — Parallel vs. Opposed

Model With Seals Without Seals
CD35, CD355 5 in. Ibs.f=sq. ft. 21/2 In. Ibs.f=q. fi.
CD36, CD358, IL35 7 in. lbs_fsq. fi. M/
Opposad Blades: CD40, CD403, CD50, CD504,
CDs1, CDED, ILED 5 in. Ibs.fsq. fi. MiA
Parallel Blades: CD40, CD403, CD50, CD504, _
CD51, CD60, ILG0 Ll A

CDR25 (Diameter in inchas)

([4 x Dia.] + 20) in. Ibs.

{11/2 x Dia.) in. Ibs.

CDRS25 (Diameter in inches)

{[4 x Dia.] + 20) in. Ibs.

WA

CDRS15 (Diameter in inchas)

(11/2 x Dia.) in. Ibs.

{11/2 x Dia.) in. Ibs.

,-*"if) \
{27 1
A
’I

CD40x2 14 in. lbs.fsq. fi. MIA
CDT150, COT150BF 11 In. Ibsfeq. fi. MIA
TEDS0, TEDSOXT 8 in. Ibs.fsq. fi. MR

N 7N 7\

T . |

Opposed Blade

¢ RUSKIN

AUTHORITY IN AIR CONTROL
£ — - E i
ToalT H
© i
.""- jimmgm l‘
A7 ™
B ;{ |~ ’l
b )7
':r TRIM TEK SOREWS
FOR CLEARANCE OF
TIE BARS {TYP.]
W
alf
e
¢
@ &)
i
T 1

Parallel Blade



Dampers — Blade Action ?RHUSK’Q

T0./T ‘LF_}:‘
Curve @ Opposed blade dampers y
Curve Parallel blade dampers @ ‘*4/ T
Curve @ Ideal damper
(combination opposed & parallel blade) % ] 9'
18 &/ :};‘6) ‘;/
S //‘\\ | I
; Y A g
E 14 / \Aj \ o b g 'u?: ; 4 / f
g 12 N Lr $ /' v |IN
E 1.0 .f/ \\ \ f\
g 3 / \ ' .‘/ @ #/
g 6 / @ ‘\g 1 ?‘
E i e S B S g JE //
5 ® i I
L
o % i o g ais
Outsidealr 0 10 20 30 40 5 6 70 8 9 OPEN @ OPEN i 3/
Retumair 90 80 70 6 50 40 30 2 10 0 I 7L L I—TL L

Degrees Open
Opposed Blade Parallel Blade




Dampers Location

D+ 4(W) (H)

3.14

12 x 12 {305 x 305) 24 x 24 (610 x 610) 36 % 35 (914 x B14) 12 x 48 (305 x 1219) 48x 12 (1219 x 305)
Fressere Pressure Pressure Pre Press
Velociy | o Velecy | Cpo Velociy | o Velocity D.‘:‘ Velodity m‘;‘
(fpm} {inwgl {fpm} linwg) [Fpm] inmg) (fpm) linwgl (Fpe) finwug)
500 Q.08 500 {3 500 .0z 500 k] 500 (.05
1000 0.38 1000 L1l 1000 .08 1000 [RE] 1000 .21
1500 0.85 1500 {15 1500 (.18 1500 fLin 1500 .47
2000 150 2000 {144 000 0.33 2000 52 1000 (1.5
2500 235 2500 fLed 2500 .51 2500 L& 2500 L3
3000 141 000 100 3000 .74 3000 L3 3000 L&Y
3500 464 1500 136 3500 Lo 3500 180 1500 151
4000 £.06 4000 LT 400 1.33 4000 (] 4000 3.8
} 5D 6D
[—I Y
1
12 12 (305 x 305) 24 % 24 (610 x 610) 3% 36 (914 x 14) 12 %48 (305 x 1219) | |48x 12 (1219x 305)
Pressare Pressure Fressane Pressere Pressure
Veocity | o Vesety | Tp Velodty | “o Veodty | oo Velodty | e
{fpm) {inwg} [Fpss) finwg) (fpml {inwgl fpm) (inwg) (Fpee) (imwg)
500 fLo6 50 .01 500 Q.01 500 fua2 500 .03
1000 4 1000 (.06 1000 003 1000 L 1000 0.1
1500 54 1500 f1.13 1500 0.08 1500 fL15 1500 0.4
2000 L L[] .22 2000 Q13 2000 L eI (.41
2500 151 2500 .34 2500 0.20 2500 fL44 2500 (.54
3000 113 000 045 3000 028 3000 fL&2 EL] .93
3500 1% 1500 (.65 3500 038 3500 fL84 1500 L&
4000 1% 4000 (.68 4000 051 4000 a7 4000 5]

TEDS0

36"”x36”

Q=13K cfm

0.08” w.g./100 ft of duct

AMCA figure 5.2 was established
to represent a8 ducted damper that
is exhausting into an open area. In
this configuration entrance losses
are minimized by a straight duct run
upstream of the damper.

AMCA figure 5.3 was established to
represent a fully ducted damper with
straight duct upstream and down-
stream. With entrance and exit losses
minimized by this straight duct ar-
rangement, this configuration has the
lowest pressure drop of all three con-
figurations

¢ RUSKIN

AUTHORITY IN AlR CONTROL

AMCA figure 5.5 was established to
represent a8 damper installed on a

I plenum wall. Sudden area changes
ﬂ‘ . entering and exiting the damper cre-
1/ ate extreme losses, making this the
| highest pressure drop of the three
configurations tested
12 % 12 (305 x 305) 34 % 34 [B10 x §10) 3% 36 (914 x B14) 12 x48 (305 £ 1219} | | 48 %12 (1219 % 305)
oo [ 75| [ [ | [ [ | [ [ [ [
500 A1l 508 fuds 500 .05 500 o5 50 a7
1008 [TH | 100 oL 1000 0.19 | 1000 i) 1000 02 |
1560 f.ae | 1500 141 1500 1500 148 1300 i6! |
2000 L6k 2000 wrr ol .74 2000 ir 2000 Lig
2500 166 2500 117 500 1.16 2500 134 2500 1.1
3000 XL 3000 &7 3 L.6b 3000 L 000 146
500 5.22 15008 14 3500 126 3500 142 1500 135
4000 [ XM 4000 196 00 205 4000 il6 4000 4.37
©
sO o -
- 7 AMCA Figure 5.3 was established to represent a fully ducted dampor
' with straght duct upstream and downstream. With entrance and exit
-~ losses minimized by this straight duct arrangement, this configuration has
\ ~ the lowest pressure drop of all three configurations
1
" S
(@ S - > AMCA Figure 5.2 was establshed to represent a ducted damper that
N - is axhagsting »to an open area In the configuration, entrance losses are
||‘ . ,,:', minimized by & straght duct run upstream of the damper
‘l ‘l —
|4~ -
AMCA Figure 5.5 was established to represent 3 damper mstalled on

a plenum wal Sudden area changes entering and exting the damper

Create estreme losses, making the the hghest pressare drop of the

three config

urations tested




Dampers — duct mounted

|II !
II.: ; |I_'?! Tt
Fl:f" /' Aors
{4 {4
i .".)- |

o

| T

Channel Frame In Duct Mounted
A x B dimensions are to 0.0, of damper frame

(38) (38)
_1 |
-
3 T
L] L]
-] @
e =T
22 ] o |
o ]
'| r
Dim. Varies g Dim. Varies 5"
See Spec ™ ~Hzr™| See Spec = 127
- I . —iy
Dim. Varies* Dim. Varies*
See Spec See Spec
FRONT FLANGE REAR FLANGE
(FF) (RF)

' |

|
|

[ |

f /

‘.l
/I AorB

~1— |

Thermal Broke Frame

Flange Mounted

Abs:

Aok
“zn

— —
Dim. Varies®
See Spec
DOUBLE FLANGE
(DF)

—_—

¢ RUSKIN

AUTHORITY IN AlR CONTROL

I|
r [y
I Iy
f
I / AorB
¥l 1
|f )

T-Flange Frame Mounting




Commercial Control Dampers Z RUSKIN

AUTHORITY IN AIR CONTROL

A DIM B DIm BLADE VELOCITY AIRFLOW FREE AREA FREE AREA AMCA AMCA AMCA
MOBEL (WIDTH) (HEIGHT) ORIENTATION FPM CFM S0LIN. S0OLFT. FIG.5.3 FIG.52 FIG.55 SECTIONS
1 CD35 72 B0 Horizontal 2000 GO0DD 3611.97 2508 0107 | 0.000 | 0.000 (2X1)
2 CD36 72 &0 Horizontal 2000 nLLEL 3611.97 25.08 0.107 | 0.000 | 0.000 (2X1)
3 CD50 72 &0 Horizontal 2000 G0000 3450.60 2396 00459 | 0.278 | 0,605 (2X1)
4 CD&0 72 &0 Horizontal 2000 nLLEL 3356.35 23.31 0052 | 0.272 | 0615 (2X1)
5 CD35V 72 &0 Vertical 2000 G0000 3418.41 23.74 0124 | 0.000 | 0.000 (2X2)
b CD40 72 &0 Horizontal 2000 GO00DD 3170.54 2202 0067 | 0.351 | 0734 (2X1)
7 CD450 72 &0 Horizontal 2000 SLLLL 3403.26 23.63 0090 | 0.268 | 0.730 (2X1)
B CD50V 72 &0 Vertical 2000 60000 3266.51 22 68 0063 | 0.329 | 0694 (2X2)
) TEDSD 72 &0 Horizontal 2000 SLLLL J0e0.14 21.25 0088 | 0.230 | 0.606 (2X1)
10 TEDSOV 72 d &0 i Vertical 2000 60000 2833.52 19 68 0.118 | 0.305 | 0675 (2X2)

T AMCA Figure 5.3 was established to represent 3 fully ducted damper
with straght duct wpstream and downstream. With entrance and exit
Kosses manimized by this straght duct arangement, thes configuration has

BLADE ORIENTATION

the lowest pressure drop of al three corfigurations

HORIZONTAL BLADE VERTICAL BLADE

MORIZONTAL MOUNT VERTICAL MOUNT OMLY) e

-
.
-
o= — > AMCA Figure 5.2 was establshed to represent a ducted damper that
! e = exhausting into an open area. Ia ths configuration, entrance losses are
I o~ minimized by a straight duct run spstream of the damper
—
—
1 -




Commercial Control Dampers ?ﬁUSKIN

To lower pressure drop

* Lower velocity I ﬁ\ 1 l I ﬂ%{_ﬂ R O\ i 1 ﬂ"_ékﬁ:?_j
pem -y TR DETAL 21-X mz]hm ::g.u}:.irifﬂ m}w

* Aspect ratio

* Location e ] e I |
* Blade type ﬂ | i | -ﬁ—-{%——] | -D\--{;“\ {] }j‘—ﬁ}‘P—ﬂ
. " EI'—I a ) 3 y \ H
Blade action U i ﬂ—-{%vj“ ﬂ'—{:‘\\ i ﬂ'—O—nEbﬂ
. - \l-smr \{5“. \—m
* Jack shaftlng DETAL 12-¥ DETAN, 22-Y DEAL 22-2 oL - DEI 32-v i+ PLS)

Linkage arrangement

L
i
]
I\
I
L
L
T




Airflow measurement ?RUSKIN

AUTHORITY IN AIR CONTROL
Airflow Resistance Airflow Resistance
12" x 12" (305mm x 305mm) 24" x 24" (610mm x 610mm)
1,000 b b b 1.000 - AM%G“_CT
With Airfiow With Aiflow
straigntenar Suraightener AIRFLOW MEASURING STATION WITH INTEGRAL CONTROL DAMPER
[ 9
= > b
. ¢ 0100 /
5 i
a 0.100 a l/
5 t S g
= ,’{ S 0010 4
4
IS / &
-
0.010 0.001
100 1,000 10,000 100 1,000 10,000
Face Velocity - FPM Face Velocity - FPM
AirFlow Resistance AirFlow Resistance
12" x 12" (305mm x 305mm) 24" x 24" (610mm x 610mm)
1R I 1000 L1
Without Without
Aurfiow Airflow
Straightener Straightener
T o
£+ =
e w0100 !
S g
= ‘
a 0100 a
o o
1) o 4
f ! § 0.010 /W‘
o JA & J/
0.010 0.001
100 1,000 10,000 100 1,000 10,000

- Face Velocity - FPM
Face Velocity - FPM Y




Airflow measurement ?RUSKIN

AUTHORITY IN AIR CONTROL
1A 1w 12 12 1
4 i e e 4
Im Airflow
f—
Front Fl.angg Oiption Rear Flange Oplion Doubbe F|EI‘rﬂB: Ciplion Front Offset Flanga Oiption AM Gﬂ-CT

AIRFLOW MEASURING STATION WITH INTEGRAL CONTROL DAMPER

A — )

1 1.—|..n.:ll.-l—.|
4 b—
i L
] - Airflow o
-E P 1
1 i ™
. Side-by-Side “Spit’ Assemibily

Saandard Single Section Linit Side View [Shown with (Available in Cver-Under Configuration)

with Extended Axbe Optional Airflow Straightener)

T
- W B8 - |
L il
e . i
"8
q
#

e 0 1 —

il

08 o L

m

T 1 I LT © T Side-by-side WinMax' with CDE) Economizer
Il 1 1 ] .| | | Damper (Available in Over-Under Configuration)

2-Gection Wide Assambly o

B

WOE OF

e
00

- s —ur [y
3-Section Wide Assembly

2-Section Tal
Aszemibly




Life Safety Dampers Z RUSKIN

AUTHORITY IN AIR CONTROL

Combination Fire/Smoke Dampers 1.5Hr

Combination Fire/Smoke Dampers 3Hr

Smoke Dampers

Corridor Dampers

1.5hr Dynamic Fire Dampers

3hr Dynamic Fire Dampers

1.5hr Static Fire Dampers

3hr Static Fire Dampers

Guillotine Fire Dampers

UL Classified Radiation Dampers for Wood Truss Assemblies
UL Classified Radiation Dampers for Wood Joist Assemblies
Warnock Hersey Classified Radiation Dampers for Wood Assemblies

UL Classified Radiation Dampers for Non-Wood Assemblies




Curtain type Fire Dampers ?RUSKIN

AUTHORITY IN AlR CONTROL

-
:,w*/m

/]
¢ AN e l«————»— A’ Dim. 48" Max (1219)
4 1"2"—“ s ""'..Sﬁ im. ax
(114) & \ A
A Style w/o Sleeve A Style w/Sleeve
H' Dim
/4" .
‘B' Dim.
_ (19) +| ‘*_ 69" Max
< ,% 4 E (1753)
IR ¥
i‘/ H E v
.

\ ‘A’ Dim. 72" Max (1829) —»i-= -|
| v s A
A §,f’ ! KA ;_,\e“‘-:{@ N W Dim, T
4 1&- - \‘|f \ﬁ@ﬂ"\
(114 T o ;BS'HI?J‘m.
ax
B Style w/o SI B Style w/Sleeve f114f]




Curtain type Fire Dampers ?ﬁﬂ-ﬁ{gﬂ

Sleava
Sleeva
& Length
Length
- ?'F}'ﬂ] |“-\‘£ﬂﬂ‘h B — :; (178)
Min. — = L in.
- " Diameter N T
Dia. + 2
) (1)
1 VoL
213" Sleeve * q
Sleeve - (54) 4 Length vy - 21/2"
4 Length Typ. | | | (64)
5" (127) Min. Typ.
LO Style B Style
Fi !
|‘mﬂs
() =" leeve Length
| Le
12 (308) - "';-1'1 (308) Min.™|
T . n Diameter T — —
H I Dia. + 2*
l l (51)
1 | | 4
W L ST 4 1
1" (2 Gl | |- o iL -
W . ™

LD Style wiSleeye R Style w/Sleeve
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Life Safety Dampers

~~——SLEEVE LENGTH ———

AUTHORITY IN AIR CONTROL
10" A, 20" SLEEVE 1o 177 SLEEVE _ 20" SLEEVE |m 17" SLEEVE ___
(MIN.) ’ LENGTH - LENGTH " LENGTH . ! LENGTH
7.65 o —~| & ST Back | —| &% st e
D 10.63 - =
i L L Cra g
é}”’" A 5,50 1
|9 . . . .
E— — L, [k 4 , i
| : : ' : DE : D :
' - =
21.00 LI 20" SLEEVE | 17" SLEEVE ___| 20" SLEEVE 17" SLEEVE
(MIN.) LENGTH - LENGTH T LENGTH | [~ LeNGTH T |
. 7 1/8" " -
9Y 6 @ ] S1gl' %ﬁx |“ SET BACK 1 513[ ?ﬁ:g == sérlész:K
+ T =T
] o n,n o .
n L
X []l&ld. Eh.n . .
] [ inon
E : ==
sz I “ EXTERNAL MOUNT ACTUATORS INTERNAL MOUNT ACTUATORS
REF. A oo
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Life Safety Dampers — low profile

PRESSURE DROP (INCHES W.G.)

1.0
09
08

i)
06

05

0.4

03

o
o

R Ragat

¢ RUSKIN

AUTHORITY IN AlR CONTROL

VELOCITY VS. PRESSURE DROP

i m—.// fa— 5o x5 Fs0e0 |

100

48" x 127 F5D60

12" x 12" FSDEOLP

4 E 789 F. 3 - 6E 7 89
500 1000 5000 10000

FACE VELOCITY - FEET/MINUTE
AMCA Fig. 5.3




Life Safety Dampers - Round is great ¢RUSKIN

Lay ot Demansan
o |l

AUTHORITY IN AlR CONTROL

r— Ewpansion Gap

Linch Dewice an ane
i barlh siges

/

Electroric Fuse

ise insizilation
nstruction for deteil)

ch Appraved
"“"'}”J\ i P / Hraakaway
[ ™~ -
L In
Actustar i Blade Axe
—
] i
It
| | —Blade
ﬂ""‘*h s
_.l" [
i ] . _ L
/ o
Cwercenter - %
lnk ——
METAL'WOOD{MASCOMNRY WALL
OR CONCRETE FLOOR INSTALLATION
AMCA TEST FIGURE
Figure 5.3 lllustrates a fully ducted damper. This configuration has VELOCITY W5. PRESSURE DROP Figure 52 lllustrates a ducted damper exhausting air into an open VELOCITY W5, PRESSURE DROP
the lowest pressure drop of the three test configurations because FEORED area. This configuration has a lower pressure drop than Figure 5.5 FSDRGD
entrance and exit losses are minimized by straight duct runs upstream e Lo LT Ly L becauze entrance losses are minimized by & straight duct run upstream o L L . oen 000
and downstream of the damper. i T I e of the damper. is H
b 0E 08 La
o 0 a7 or
(13 0ne ne (=1
35 0E ns 0ns
o i 50— na o4
- —
*__'_'_ _'_'_'_'_ @3 ] ||_'_'__'_'_,_._ i na [E]
§ : — u
= W2 0l — E 07 [+ F]
— @ — i
: =
v 03 T Ton o
& 0 rH - — & e
i g o7 na // E i‘i -:It&
w05 06 ) wooe | o
@ " e " Fgure 5.3 =5 o6 o
Q Tl e E | =
& E
m o3 el o
o o oz o
" 2 L 4 ETER 7 1 4 ETRA “ o 2 ] i B 7R F 3 & [ At
p o il 000 000 10000 100 w00 A0 S0 0000
FACE VELOCITY - FEET/MINUTE FACE VELDCITY - FEETIMINUTE

AMCA Fig. 5.3

AMCA Fig. 53




Life Safety Dampers - In the airstream ¢ RUSKIN

AUTHORITY IN AlR CONTROL




Life Safety Dampers — Modulating Damper ZRUSKIN

AUTHORITY IN AlR CONTROL

17 (432)
or

20" (508)

I '
X

(8
MAXIMUM UL

\\ = }
CLASSIFIED SIZE

Single Saction: L
32w x 48"h (813 x 1219) Width= D + 2" (51) o
Multiple Section Assembly: Width =D + 5" (127) !
Sea sizes listed balow. = \L

ROUND, OVAL OR RECTANGULAR DUCT
TRANSITION CONNECTION

FSDEOM dampers supplied with round connections (R
far low pressure, CR for medium pressure or WR
welded for high pressure) ara:

Minimum 4" (102) in diameter

Maximum 46" (1168) in diameter
The square size of the damper will be 2" (51) larger
than the diameter dimension orderad.

FSD60M
COMBINATION FIRE SMOKE DAMPER AND VOLUME CONTROL DAMPER
1'%z HOUR UL555 RATED, UL555S LEAKAGE CLASS 1

MINIMUM SIZES i

FSDE0M dampers supplied with rectangular or oval
Acual - 79w 59 (187 % 140 WG, WO weldod for i pressure res  ©
APPLICATION Dampers i halghs (8 dmansion) less han Maximum 118w 407 (597 108)
The FSD60M is a combination fire and smoke damper designed The damper keelf remaing 8" (152) high. than the witth and height of e damper A » B diman.
with airfoil blades (for lowest pressure drop) and equipped with a slons.
modulating electric actuator so it can also be used as a volume U u— u—
control damper. It can be installed vertically in walls or horizontally F ‘ F ‘
in concrete floors in HVAC systems with velocities to 2,000 fpm and o] T T 1
pressures to 4" w.g.
e e ——n ——
1 ) 1
i i i

FSD EOD FSD-M




Life Safety Dampers — Modulating Damper ZRUSKIN

AUTHORITY IN 4IR CONTROL

( MODEL NO.:  FSDBOM STYLE: A BLADE WIDTH: STD[X] 6" MAx[ | | DEDUCT[X]  ACTUAL[ ]

LINE ACTUATOR SLEEVE __[BLADE] SHIP

mew | O A 8 | MOUNTED | TEMP  I™VODEL [aTvFAL[SIDE| LENGTH | GA. | ACT- [SECT. TG

3 98 10 VERTICAL | 165F |FSAB4-SR-S[ 4 [CL|IN| 26 | 18 [ 0B | 1 FSD-03.03
SLEEVE
LENGTH"

l wam 10 5/
2 1/8"
‘] REF
v l . 8 o AR . AH . !‘::—V'
g——= : : s e b gws

EFL 17@ JACKSHAFT

2X4 J-BOX ACTUATOR MOUNTED PER
(AS REQUIRED) DWG 14-020986-008.




Life Safety Dampers - Out of Wall ?R,,,USK’,,TQ

see#;‘o'e 16" (wz) Max. |——__| & (152)
| B
®
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