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UL555 (fire dampers)

Curtain Fire Dampers

Fire dampers are rarely actuated in
the US.

Courtesy of Pottorff

Basic Fire and Smoke Training


Presenter
Presentation Notes
	A few US manufacturers actuated fire dampers because the external springs were difficult to get to work properly.  (In Europe many fire dampers are actuated so that they can be tested.)
	Curtain are used up to about 36” x 36”.  After that they will not hold against air pressure so multiblade dampers are used.  Springs are wrapped around the jackshaft and the fusible link releases them to slam shut.  Closing times can be under a second.  This causes a pressure spike that can split ducts.  So actuators are controlled closure.  The Prefco McCabe link is no longer used in combination dampers, but is still used on fire dampers.
	Curtain is spring loaded.  A link melts to close the blades.  Gravity only closure is not good in dynamic systems (fan stays on).  These are OK in static systems (fan shuts down).
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At 165°F (typically) a fusible link melts
and the blades drop down or are
pulled down by a spring (horizontal or
dynamic airflow).
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Courtesy of Pottorff
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UL555S (smoke dampers)

Jackshaft

Actuator
Smoke and combination dampers are actuated

Courtesy of Pottorff
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Presenter
Presentation Notes
	Smoke dampers are actuated because the signal to close is electrical. The actuator can close if smoke is in the duct.  It can be reopened to push smoke out or exhaust smoke depending on supply or return.  
	Older methods used a spring wrapped around the shaft or between the damper and actuator.  
	This is a Pottorff (Accurate Sheet Metal in New York) two section 16.5 sq.ft. damper, 250F.  This was the most of any manufacturer.  Smallest was Ruskin with 8 sq. ft. at 350F.  Greenheck and NCA got 12 sq.ft. at 350F.  
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Presenter
Presentation Notes
When the service tech calls in with a problem, we know from experience that over 50% of the time the damper has a problem.
We need to know the part names for verbal troubleshooting over the phone.
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ULS55 Listed Assembly

- Jackshaft

Actuator

Smoke Damper — no temperature limit. Controlled by smoke
detectors or indirectly via smoke control panel.

Basic Fire and Smoke Training
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Combination Fire & Smoke BELIMO

Manual Reset High
Temperature Limit

165F
210F
250F
350F

Courtesy of Pottorff
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Presenter
Presentation Notes
	 A combination fire and smoke damper is actuated for the smoke part. Once the temperature limit is reached, it closes permanently.  
	The heat closure can be achieved mechanically with fusible links, rods, or bimetals (McCabe Link) or by electrical sensor.
Fusible links or rods were used to release the spring on the older models.  Almost all combination dampers today cut the electrical power.
	165F is the lowest sensor used.  165F is about 85% of the market.  185F gets specified sometimes based on an old standard. When the duct is expected to be warmer (e.g., near a steam coil) 210F is seen.
	At 165F, the damper closes.  
	The damper can withstand much higher temperatures per UL555.
	250F is the minimum a damper can be rated in IBC and UL.  
	350F is used about 10% of the time for smoke control re-openable dampers.


BELIMO
Actuators are tested as an
assembly with the damper.

Not listed alone.

UL555(S) requires 75 second
time.

Test covers leakage, high velocity
closing, other functions.
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Presenter
Presentation Notes
For most purposes the details of the test are inconsequential.  What matters is the damper and actuator have passed.
All codes require UL555 and UL555S.  

Belimo has passed with every damper OEM.  Sizes, leakage rating, actuators vary.  See cross reference for details.
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Two types of damper use —

1.Containment / Compartmentation
90% simply close to prevent smoke or fire spread.

2. Engineered smoke control

Applied in zone pressurization, stairwells, elevator
shafts, lobby pressurization, atria and large spaces.
Can be exhaust or pressurization to prevent smoke
spread.

Basic Fire and Smoke Training


Presenter
Presentation Notes
Most dampers are applied to make sure fire cannot jump a wall and/or smoke cannot pass thru ducts.
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Compartmentation

7
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Presenter
Presentation Notes
Containment dampers in walls and ducts stop fire and smoke.  Located in walls, corridors (escape paths), and ceilings to protect from fire spreading upward.  Compartmentation is intact.
Fire and Smoke Dampers are critical to compartmentation.
Sprinklers can control the fire better in smaller compartments until the fire department arrives.  
If the fire spreads, water pressure can drop and the sprinklers become overpowered.  Then compartmentation-containment is critical to escape and protection of structure.
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Engineered Smoke Control Systems

Organized control of smoke movement
rather than containment is required
as indicted in lessons learned from
past fires.

The total situation Is considered.

Basic Fire and Smoke Training
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Engineered Smoke Control Systems

Stairwell pressurization

Atria smoke extraction

Elevator shaft pressurization
Ventilated lobbies

Corridor dampers

Ceiling dampers

Shaft dampers

Duct dampers

Fire & Smoke doors

Smoke Extraction Shafts and Fans
Sandwich or building pressurization systems

Basic Fire and Smoke Training


Presenter
Presentation Notes
Dilution of smoke is sometimes called smoke purging, smoke removal, smoke exhaust, or smoke extration.
Engineered systems involve extensive and coordinated control.
In addition to the damper issues above, door closing, unlocking, security access and sprinkler system flow switches are involved.


BELIMO

Consultants will develop a rational analysis
smoke control strategy

1. Sequence of operation

2. Detall the response to alarms. Manual stations will
start purge or pressurization sequences in
stairwells. Floor by floor sequence to contain
smoke.

3. Positive Feedback and what the system should do
If feedback is not received in the specified time.

Basic Fire and Smoke Training
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Dedicated & Non-dedicated Smoke Control

RELIEF FAN SYSTEM

RF ?|E <— RA

Non-dedicated

Dedicated: no other function but smoke control. Non-dedicated may be a
HVAC air handling unit.

Basic Fire and Smoke Training


Presenter
Presentation Notes
	Code requirements vary.  A dedicated system is normally a supervised system similar to alarm systems.  A weekly test often required.
	Both of these are engineered smoke control.  Dedicated always is.  HVAC can be utilized.
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Reopenable dampers can assist in BELIMO
exhausting dangerous amounts of toxic, RA

low temperature smoke from the fire
zone and to pressurize adjacent zones to
prevent spread.

- -

Closed 2
damper

Open -
damper Pressurized zone

Smoke zone

Pressurized zone

danﬁper

Each actuator gets separate output
from smoke control panel.

Courtesy of HPAC Engineering
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Presenter
Presentation Notes
This is a smoke management application for sandwich pressurization.
Drawing courtesy HPAC Engineering magazine.  Felker article July 2004.
There are variations on this idea.  In general, a negative pressure in the Smoke Zone pulls smoke out and positive pressure in adjacent zones prevents spread of smoke into that area.
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Control

Smoke Control can be
managed by BAS or
the Fire Alarm System

Some trend to shift to an
Integrated system - Fire
protection and BAS
combined.

UL864 required for Fire
Alarms, not actuators or
dampers.

Courtesy of HPAC Engineering

Basic Fire and Smoke Training
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BAS or the Fire Alarm System can provide:
1. Hardware for operation

Firefighter Smoke Control Station

Process logic to control devices

Monitoring

a ~ W D

Initiation of automatic smoke control can come
from smoke detectors, alarms, water flow
switches in sprinkler pipes, or pull stations into
the fire system.

Basic Fire and Smoke Training


Presenter
Presentation Notes
UL 864 listing is required. UUKL indicates approved for smoke control.
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Presenter
Presentation Notes
In a Containment system, there are just dampers.  Local smoke detectors and heat sensors close them.
In an Engineered system, the dampers can be controlled from the fire fighters smoke control system.  The automatic fire alarm control can be overridden.  If the temperature at the damper gets to the secondary high limit, the damper closes until manually reset at the damper. (See slide 27.)

Damper blade switches or actuator aux switches signal to the lights.  About 95% use damper blade switches.  Aux switches usually just go to local indicator lights for maintenance indication.
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Combination Fire &
Smoke Damper

High

Actuator

Basic Fire and Smoke Training


Presenter
Presentation Notes
One variant uses the alarm or smoke control panel to operate the dampers.  This could be containment or engineered.
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LOCAL SMOKE CONTROL BELIMO

Combination Fire &
Smoke Damper

Duct Smoke

Detecto rtﬂ/
\/_?ghx
Temperature

] |

Actuator

Power

Duct
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Presenter
Presentation Notes
About 85% use a local smoke detector (within 5 ft. of damper) to initiate closure.


V/ 4
BELIMO

Factory mounted
smoke detector

Courtesy of Pottorff
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Presenter
Presentation Notes
Majority of smoke detectors are field mounted although the damper OEM’s all provide an option.


V / 4
BELIMO

Wiring -

Wo177

| 1 Neutral

A Wht

Blk

*—| 2 Hot
3 Ground

FSNF24
FSNF120 A ‘

Provide overload protection and disconnect as required.

Actuators may be connected in parallel. Power
consumption must be observed.

No ground on 24 V models

A\

Basic Fire and Smoke Training


Presenter
Presentation Notes
Contact above in the line to Hot wire is the relay from the alarm panel, contact on smoke detector, or thermal switch from the fire alarm control.  Essentially a simple 2 wire control.
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Two section for
two FSNF actuators

Parallel actuator wiring
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Wht
Blk

Actuators
24V 1120V
C N e | eeessss— O —
H | L1 2 2 >
Gnd Gnd
L A L

A No ground on 24 V models.

Will need parallel wiring for
two large section dampers.

Basic Fire and Smoke Training
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Presentation Notes
There are a few cases where parallel wiring will be needed.  This is NOT something the CE needs to specify.
Two dampers must work together and it is the manufacturer’s job to ensure it.



165F
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Smoke detector,
high temp limit,
contact on fire
alarm control
panel or
system.

O
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ACTUATOR

BELIMO

80% of dampers use this configuration.

Single sensor, manual reset.

Basic Fire and Smoke Training
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Presentation Notes
NOTE THE 165F heat response device is not part of the actuator in the FS series.  It is typically a Thermodisc.  165 is manual reset.
From L (Hot) power flows thru the smoke detector or relay contact, thru the 165F high limit and to the actuator which drives open.
If smoke, actuator power is cut and it springs the damper closed.  If the 165F sensor detects heat, power is cut to the actuator and it springs closed.
Sometimes 165F is too low.  A steam coil may heat the duct and cause nuisance trips.  210F is seen frequently in those applications.  UL allows up to 285F.




HEAT, SMOKE 1
DETECTOR. OR Reopenable Damper BELlMO

OTHER RELAY

FROM ALARM
SYSTEM \ — —
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A OO > Com

AGTUATOR

HOT -

Q00>
Lo

HOA

AUTO:
FIRE FIGHTERS
CONTROL PANEL IF DUCT TEMPERATURE REACHES 165F OR

EXTERNAL ALARM CONTACT OPENS, POWER
IS CUT TO ACTUATOR AND DAMPER
SPRINGS CLOSED. MANUAL RESET.
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Presenter
Presentation Notes
HOA = Hand-Off-Auto Switch
FOLLOW THE POWER FROM L TO N DESCRIBING HOW IT WORKS.
Three paths:	1) Hot to A thru alarm contact thru 165F and 250F sensors to actuator.  Damper open.
			1B)  If fire fighter chooses to override closed, the HOA switch is thrown to O.
			2) If alarm or 165F sensor open, actuator springs closed.
			2B)  If fire fighter chooses to override open, the HOA switch is thrown to H.
			3) If the temperature at the damper rises to 250F (alternately 350F), the 250F sensor opens and the damper springs shut and stays there.
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High Limit ensor Status Lights
and Reset switch (Optional)

Basic Fire and Smoke Training


Presenter
Presentation Notes
The basic parts.  What the parts really look like.
	Switch on status light cover is not present.  This is a demo.
	Switches are most often damper blade micro switches.  A coat hanger connects the blade to the switch package.  A lot of bending and problems are reported.
	Actuator switches are more reliable on modern electric sensor control.  The cold weld Belimo clamp makes them every bit as reliable if not more so.  In addition, the damper jackshaft to blade connection is more robust than the coat hanger.
	Green = open.  Red = closed.  Box may be on damper, installed in a ceiling tile so it can be seen from the space, or it can be run back to the fire fighters’ control station.


BELIMO

Standards & Codes
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Presenter
Presentation Notes




Codes and Standards BELlMO

Vertical Shafts — fire-smoke dampers required at penetrations
This Is one of the the most important protection
against smoke spread in a fire.

Elevator shafts and lobbies — sprinkler trade-offs exist in IBC,
not UBC.

Corridors — derated requirement in IBC, not UBC.

These are the escape paths. They should be protected. You
are not safer in an IBC building.

Pressurized stairway —required in IBC and UBC.
People must be able to escape fires.

Basic Fire and Smoke Training


Presenter
Presentation Notes
Vertical Shafts
	The UBC requires all elevators that open onto a rated corridor to resist the passage of smoke with an enclosed lobby, additional door or listed gasket system.�	The IBC requires an enclosed lobby or additional door in unsprinklered buildings and where the elevators open onto a rated corridor. However, the IBC deletes the requirement for rated corridors in all but H occupancies and R occupancies, assisted living and detention centers taller than four stories, when sprinklers are used. The provision eliminates the smoke protection requirement of the elevator shaft in these occupancy groups. This sprinkler reduction is not allowed in the UBC.
Corridors
	IBC Section 1004.3.2.1 deletes the requirement for rated corridors in sprinklered buildings for all A, E, B, F, M, S, U, I-2 (UBC I-1) and I-4 occupancies regardless of construction type, height or occupant load. UBC Section 508.6 expressly prohibits the reduction of a rated corridor, even in a sprinklered building.

MUCH MUCH MORE
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UL555 & UL555S

Damper manufacturer requirement
High temperature test for 250F or 350F
« Damper and Actuator
Heated Air Flow test ensures actuator closes damper.

Others for damper only: Drop test, salt spray, Leakage rating

75 second is the UL 15 time requirement. UBC required 15
seconds for some years.

Belimo is 15 seconds for FSLF and FSNF; 75 sec drive and 20 sec spring
for FSAF.

Basic Fire and Smoke Training
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Presentation Notes
The 15 sec UBC requirement is gone as of Jan 2008 in California.  A few cities keep UBC, but gone most other states in 2007.
UL555 is fire.  UL555S is smoke.  Knowing all the details of the tests are unnecessary.  Knowing where to use is important.
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NFPA

90A, B HVAC

92 Smoke Control Systems for atria and large
spaces.

80 (fire) & 105 (smoke) doors and dampers

TESTING REQUIREMENTS
Every 4 years per NFPA. Local codes vary.
Hospitals every 6 years.

Basic Fire and Smoke Training


Presenter
Presentation Notes
Local codes override any standards and national codes.  Some requirements, like testing, have moved from 90 to 105.
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NFPA

NFPA 80 is fire opening protectives — fire doors and
dampers

NFPA 105 is smoke opening protectives — smoke
doors and dampers.

Testing requirements:
At end of first year
Every 4 years
Except hospitals — every 6 years.

Basic Fire and Smoke Training


Presenter
Presentation Notes
Some conflicts in standards exist.  
Local codes override national and solve any confusion.
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Life Safety Standards and Codes are always changing and
developing.

Trade-offs between levels of cost and safety will always
exist. Different views exist.

Purpose of Life Safety is to protect people, not buildings.
By protecting the building we protect people. First code to
clearly state this was the 1997 UBC.

Codes and Standards are quite intensive a
subject. Not covered here in any detail.

Basic Fire and Smoke Training
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Actuator & Damper
Replacement and Repair

Codes require life safety systems be
maintained in operating condition.

Rules are mostly unwritten.
Use common sense —if it breaks, fix It.

AHJ — usually the Fire Marshal or Building
Official —is the final authority on dampers and
alarms.

Basic Fire and Smoke Training


Presenter
Presentation Notes
“Like-for-like” is a bit vague.  “Equal or better” is more precise.
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Actuator & Damper Replacement and Repair

NFPA 80 & 105 require maintenance and repair or
replacement.

UL accepts actuator replacement; does not regulate.
Use Belimo or damper manufacturer instructions.

Actuator should be UL555S Listed with the manufacturer.
“Equal or Better” is required.

Separate Belimo documents detail repairs on different
types of dampers.

Basic Fire and Smoke Training
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Balanced Strategy

Sprinklers

Structural Compartmentalization
Alarms

Fire and Smoke Dampers
Smoke Control Systems
Maintenance

Basic Fire and Smoke Training


Presenter
Presentation Notes
Balanced Strategy in fire protection should be the goal of codes.  The main tactics are shown here.  
Deferred maintenance is a chronic problem in buildings.  
As our buildings age, more fires will occur as systems degrade.
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Indicator Lights and Aux Switches

Basic Fire and Smoke Training


Presenter
Presentation Notes
Lights can be used for two totally different purposes.  1.  Containment damper indication only for testing and maintenance.
Engineered smoke control system requires indication to the Fire Fighters Smoke Control System.
Fire fighters’ Smoke Control Systems are covered in control.



Auxiliary switch wiring for FSLF24-5 US, FSLF120-5 US

BT L,

51

\l ﬁ\

5?

S malosd 10 S5 whie e FELF24-5 US

&" o FSLF120-5 US
SChEabor 1S Poaened opsan

é_ Fodr e posiBon ndcation, inlericck conirol, fan starbun, e
FSLF24-3 LIS and FSLF120-3 US isdorporale b Duill- i
o iy taaliches

& Duoutsbs inepuadateed [

BELIMO

S Clozed

|
i |
CHanges over when I
fapet opars WL degraes i :
I 5h |
& I
T |
I
: |
1 v S I
_,.- e o e = |

i Ehaﬂ{:eﬂ ovar when

damper opens &1 degress.

mmmmmmﬂmmﬁl

Hod 24
of L1

T

am ddy
£ g

Basic Fire and Smoke Training
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Presentation Notes
The most common use for the aux switches is local position indication.  This is not regulated by the Fire Alarm code.  Alternately, the damper blade switches or proximity switches may be used.  If a linkage slips, the actuator switches do not give true indication.  If the damper blade switch rod bends, the switches do not give true indication.  Different inspectors demand one or the other based on experience.  Proximity switches are probably technically best, but cost double.
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Indicator Lights
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Courtesy of Pottorff

Red Green

Basic Fire and Smoke Training


Presenter
Presentation Notes
This shows an indication panel.  This is not used for alarm purposes.  Green good, red bad.
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Product & New
Applications
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Belimo F&S Product Line

FSLF 4 sq.ft.

FSNF 12 sq.ft.

Basic Fire and Smoke Training


Presenter
Presentation Notes
Each damper mfgr tests at different sizes.  4 sq.ft. is easy to achieve.  FSLF:  Greenheck got 30” x 30”  Ruskin and Pottorff got 36” x 24”.  FSNF has even more variation among mfgrs.  16.5 sq.ft. 2 section for Pottorff at 250F.  Ruskin only tested at 350F for 8 sq.ft.
Most got 12 sq.ft. at 350F.  About 90% of applications are at 250F.  Hard to be complete in a presentation.  Our web site has a large list.
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FSAF*A max 18 sq.ft.
2-position 24, 120, 230 volt.
24 VVDC as well as AC

FSAFB24-SR 2-10Vdc Proportional

Basic Fire and Smoke Training



Underfloor HVAC Pressure Control

FSAFB24-SR

Shafl
CETNg
condithoned
ar

[\

Underfloor Air Distrbution

TYPICAL SEQUENCE OF OPERATION

Differential pressure sensor measures underfloor
pressure and via controller sends  2-10V signal to
FSAF24-5R tocontrol pressure at 05" - 1"
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If fire or smoke; then actuator springs closed.
(Thermodisc and smoke detector not shown.)
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Presentation Notes
Note – the purpose is to pressurize the stairwell to keep smoke from ever entering from the fire floor.  Pressure sensors measure from stairwell to building to maintain positive stairwell pressure.  Only turned on when a fire alarm occurs.  Exhaust fans are not used.
There are several ways to do it.  Most common is modulating dampers in ducts to a dedicated fan taking air from outside.  There are arguments for smoke detectors in the fan inlet, but lack of maintenance can lead to clogged detector and no fan operation.  
The shaft is most likely in a rated wall to keep it from catching fire.  A duct could be run up the stairwell and then the duct may not need to be rated.  Local AHJ decides.  Dampers and actuators may not be rated.  Upper left damper is a relief damper.  Fan pushes smoke out.  A number of variations and engineering considerations exist.


Stairwell Pressurization

Stairwell
Pressurization

Actuator

NN

S
>

Typically one
damper
Damper and

/ pressure

sensor per
3 floors.

Stairwell pressurization allows
occupants to safely exit the
building, while firefighters can
stage and safely access an
upper level fire.

Basic Fire and Smoke Training
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Presenter
Presentation Notes
Note – the purpose is to pressurize the stairwell to keep smoke from ever entering from the fire floor.  Pressure sensors measure from stairwell to building to maintain positive stairwell pressure.  Only turned on when a fire alarm occurs.  Exhaust fans are not used.
There are several ways to do it.  Most common is modulating dampers in ducts to a dedicated fan taking air from outside.  There are arguments for smoke detectors in the fan inlet, but lack of maintenance can lead to clogged detector and no fan operation.  
The shaft is most likely in a rated wall to keep it from catching fire.  A duct could be run up the stairwell and then the duct may not need to be rated.  Local AHJ decides.  Dampers and actuators may not be rated.  Upper left damper is a relief damper.  Fan pushes smoke out.  A number of variations and engineering considerations exist.  One use a barometric to relieve excess and one fan to pressurize.  Another has a second fan that turns on when the lower exit door is opened to avoid losing pressure.
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Presenter
Presentation Notes
The proportional FSAFB24-SR and one damper replace two. 
Above picture shows old way using 2 dampers and actuators.  Just as the combination damper allowed one damper to replace two, so the proportional actuator allows two dampers to be replaced by one.
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Why Specity


Presenter
Presentation Notes
Codes are laws.  Some standards are referenced in some codes.


1. 5year warranty

Belimo Quality

N

Micro Controller: Actuator cannot burn
out If stalled before full rotation is
achieved.

Motor runs cool for a long life span.

DC Motor: No noise when holding.

Very low Current Draw

Steel cold-weld clamp: no shaft slip
Steel housing: rugged integrity

ISO 9001 Quality Control

© N o 0 b~

Basic Fire and Smoke Training
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ARTL AHZ . / _
~ 1 1. Fire and Smoke actuators have
7 T / been treated like a commodity
—— = ? item. This has resulted in poor
SR |/ qguality and lifespan in the
= Y el S market.
T / L
ol V=1 2. Most specifications put the
= |/ dampers in Duct Accessories.
AL |/ .
T / Life safety should be treated

with more respect.

i

Ex 3

Basic Fire and Smoke Training


Presenter
Presentation Notes
The quality and lifespan issues:  Three are out of business due to high failure rate.  One has not passed the new UL555S.  Low cycle life.  Recall of over half a million actuators due to Consumer Safety Products Commission.  Noise has been a constant problem with some competitors.



Solutions

Actuators

EIIIE Valves

Damper Actuators (Non Fail-Safe) Energy Valve
Damper Actuators (Fail-Safe)

Damper Actuators (Outdoor-
Protected)

Damper Actuators (Quick Running)
Damper Actuators (Linear)
Fire & Smoke Damper Actuators

Accessories

Q_] Retrofit

Damper Actuators
Control Valve / Actuators
Butterfly Walve / Actuators
Globe Valve / Actuators

Economizer

http://www.belimo.us/shop/en_US/Actuators/Fire-%26-Smoke-Damper-Actuators/c/17704-17647
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Fire & Smoke Damper Actuators

o affering and an spec
moke dampars in vantibation and air-condBoning systams

catr More

Filter By

Product Range Retrofit

by dosigned far operation with fim, smake and combination

Satby: Nama (Asconding) ™

Diocumentation

Retrofit Instructions

T FIT
INsTRUCTIONS L)

stance Homeywetl ML & MS replacement with Belbmo FSLF or FSNF Senes (pdl - 1.12 MB)
: FS Suries (pdf - 1.26 MB)
w0 FSNF Senes

alan i r fepkacamant with Be

At Balany Sachu
{pdi - 1.05 MB}
Firts Marshal - Buik

Goar Tran Motors R

p

Greanhack MP906 Motor Replacement with Rlelima 'S Saries. (pdf- 150 MB)

Greanhack HV ML & MS 1o Beimo Imtructions (pf- 1,11 MEB)

[ Homeywell ML & MS Mokor Repiacement o Beb

[ Musproducts_Feptaces

@ Freunatc

B PosactEM

I8 Potord Wb Reglacansent wih Bedr

[ Preiee MeCabn Link Daenpers wit EMIS? bt
{pf - 1.3 ME)

I8 Profco Sees 5000 Damper Mator Reptacemant with Bafima F5 Serss (pdi - 1 8 MB)

B Prefoo inemal Puley-Cable Muttproducts to Belima F5 Actuators (pet - 1.29 MB)

B Fusion Honeywes uctons (pdf - 961 KB)

(B Fushon MAZxx repiar, S Seres {pd - 1.37 M)

[ Rusiin MP2TS1 roplacement wih Belina F$ Senes (pdf - 810 KB)

[B Ruskin Negator Spng Preumatc to Beimo. (pdf - 123 MB)

B Rusiin Philips P'150 repiacement with Belimo FSNF o FEAF Actusior {pdf - D51 KB)

B Safe-tir Honsywell MUEMS (o Balimo FSHF Rt sctiorr (pdf - T34 KB)

B Safe A impanal Motors 1o Bebma Retrofit (pdf - 1.16 MB)

BEEBE EED

npes Ac with Bushrno F3xx Sovies (pdf - 1.73MB)
(pef - 111 MB)
Seras (pdf- 111 MB)

mauEts Msior apiaesmant with Bslemn E5 Sanag

Websites

[Z Nationad Fire Protocbon Association (NFPA}

Gode Council (ICC)
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