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Damper

Sequence
Guide

The Unsung Heroes of HVAC

Dampers may be simple
components, but they play a
critical role in airflow, energy
performance, and system
reliability.

Poor coordination between
sequences, equipment
selection, sensors, and field
installation can lead to poor
indoor air quality, wasted
energy, and premature
equipment failure.




Designing Damper Systems
That Perform

Control sequences, hardware coordination, and field verification for

stable, serviceable airside systems

MAINTAIN BUILDING PRESSURE Relief and return dampers

SUPPORT LONG-TERM SERVICEABILITY Access ® Commissioning ® Maintenance

A sequence is only complete when the controls, damper hardware, sensors,
and mechanical design can produce the same outcome in the field.
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How to Use This Guide

Damper performance is often treated specifically as a controls detail. In practice, it is the result of several
decisions made across mechanical design, control sequences, equipment selection, installation, testing, and
maintenance. A well-written sequence cannot overcome an undersized relief path, excessive damper
leakage, poor actuator selection, or linkage that cannot hold its position.

This guide is written primarily for engineers developing airside design intent and sequences of
operation. It also identifies the practical consequences that appear after occupancy when the design,
hardware, and verification plan do not align.

Define the air condition or pressure outcome first. Then specify the sensing, damper authority, actuator

behavior, safeties, and verification needed to prove that outcome not merely a commanded damper

position.

Sequence element Question the design should answer

Enable conditions When is the mode allowed to operate, and what must be
proven first?

Control variable What measured condition is being maintained:
outdoor airflow, mixed-air temperature, duct
pressure, or building pressure?

Commanded devices Which dampers, fans, and valves move together, and
which device has control priority?

Limits and safeties What protects coils, equipment, occupants, and the
building when sensors or devices fail?

Proof and alarms How will the BAS distinguish a command from actual
performance?

Recovery What happens after a fault clears, power returns, or a

mode is overridden?

Control Outdoor Air

Economizers, outdoor-air dampers, and leakage

Outdoor air control must satisfy ventilation requirements without creating avoidable heating, cooling,
humidity, or pressurization loads. The sequence should clearly separate minimum ventilation control
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from economizer operation; both may use the same damper, but they serve different purposes and require

different limits.

« Define the required outdoor airflow by operating mode, including occupied, unoccupied, warm-
up, cooldown, purge, and demand-controlled ventilation where applicable.

. State how airflow will be maintained as supply airflow changes. A fixed minimum damper position
does not provide fixed outdoor airflow in a variable-volume system.

Identify the measurement method: direct outdoor-air airflow station, differential pressure
relationship, calibrated damper position, or another engineered approach. Include acceptable

range and accuracy.

« Coordinate minimum outdoor air with exhaust requirements and the intended building pressure
relationship

« State the enable logic and high-limit strategy, including required temperature, enthalpy, or dew-
point inputs and the response to an invalid sensor.

« Reset the mixed-air or supply-air control target as needed to prevent unstable movement between
outdoor, return, and mechanical cooling control.

Define integration with mechanical cooling. Specify whether compressors or chilled water may
operate concurrently and how staging avoids cycling.

Include low-temperature protection, minimum mixed-air limits, freeze-stat response, and

recoverybehavior. Avoid relying on a single sensor located where stratification can misrepresent
coil- entering conditions.

Specify when economizer operation is locked out due to smoke control, high outdoor humidity,
poor outdoor-air quality, or other project-specific conditions.

Leakage becomes an operating condition whenever pressure exists across a closed damper. Blade and jamb
seals, frame construction, installation tolerances, and system pressure all affect how much unwanted air enters

or leaves the system.

OA damper leaks when closed Cold, hot, or humid air enters during unoccupied
periods; coils see unintended loads; freeze risk and

morning recovery time may increase.

Minimum position used as airflow control Ventilation varies with fan speed, filter loading, wind, and
pressure. Spaces may be overventilated at high airflow
and underventilated at low airflow.

Economizer sensors are poorly located The system enables or disables free cooling at the

wrong time and may hunt between economizer and

mechanical cooling.
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Design issue What happens in operation

Mixed-air sensor sees stratified air The controller reacts to a local temperature rather than
the coil-entering average, producing unstable damper
movement or inadequate freeze protection.

No proof beyond command A disconnected linkage or failed actuator can remain
invisible until comfort, energy, humidity, or IAQ
complaints appear.

+ Minimum damper position is treated as minimum airflow, even though fan speed, filter loading,
wind, and pressure change the result.

« Ventilation and economizer control share one damper but are not written as distinct operating
functions

+ Economizer high limits are copied from another project without considering climate, equipment,
or humidity risk

« The return-air damper response is omitted, limiting the outdoor-air damper’s ability to control
predictably.

+ Published damper leakage is specified without confirming the pressure differential used for the
rating

+ Sensor-failure defaults and recovery are left for the programmer to interpret.

» The actuator reports full travel while the blades only move through part of their range.

+ Linkage is reversed, loose, or disconnected, so commanded direction does not match blade position.

+ Blade seals are damaged, painted over, missing, or compressed incorrectly.

+ Mixed-air sensors are placed in a stratified air stream and never see a representative coil-entering
condition.

+ Outdoor-air sensors are affected by direct sun, exhaust discharge, or a heat-absorbing wall.

+ The airflow station lacks the straight duct length or velocity profile needed for a reliable reading.

+ TAB establishes a minimum position at full fan speed even though the unit normally operates at

reduced airflow.

A damper can show 0% or 100% at the BAS while the blades are somewhere else. Where ventilation

or freeze protection matters, design the system so performance can be measured or meaningfully
proven.
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Sequence details to include

« Occupied minimum OA airflow or damper control target and allowable deadband.
Economizer enable, disable, and changeover hysteresis or time delays.

« Mixed-air or supply-air control loop, limits, and mechanical cooling integration.

- Startup sequencing to prevent a fan from pulling against closed dampers.

« Sensor failure defaults, damper failure position, alarms, and operator notification delays.

Unoccupied shutoff requirements and leakage expectations.

02 Maintain Building Pressure

Relief and return dampers

QOutdoor air brought into a building must have a defined path out. Relief, return, and exhaust systems should
be designed as one pressure-control strategy rather than as independent pieces. The correct sequence
depends on the air-handler arrangement, envelope tightness, exhaust profile, and desired pressure

relationship to outdoors and adjacent spaces.

Start with an air balance
Document expected supply, return, exhaust, transfer, and outdoor airflow at representative operating
conditions. Include minimum-flow and peak-economizer conditions. A relief path sized only for

minimum ventilation may be inadequate when the economizer approaches full outdoor air.

Choose the controlled variable intentionally

« Building pressure control: modulate relief capacity or return fan operation from a representative
indoor-to-outdoor differential pressure signal.

« Return fan airflow tracking: maintain a defined relationship between supply and return airflow, with an
offset that accounts for exhaust and intended exfiltration.

 Plenum or duct pressure control: maintain return-plenum pressure where the equipment
arrangement requires it, while confirming the resulting building pressure remains acceptable.

« Passive relief: confirm that gravity dampers and relief openings can overcome stack, wind, and system
effects across the expected airflow range.
Coordinate relief and return devices

« State which device modulates first and how simultaneous commands are prevented from fighting one
another.

- Define return-air damper position during minimum outdoor-air, economizer, shutdown, smoke, and
failure modes

« For return fans, identify minimum speed, fan enable proof, airflow or pressure tracking, and response
to a failed fan or sensor.

« Locate building-pressure sensors away from exterior doors, loading areas, shafts, vestibules, and local
wind effects. Use multiple sensors or averaging where a single location cannot represent the building.
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Missed coordination Likely field symptom

Relief path undersized for economizer flow Exterior doors become difficult to open or will not
close; envelope leakage and fan energy increase;
economizer airflow is limited.

Return fan tracks supply without accounting for The building becomes negative even though supply

exhaust and return appear balanced at the air handler.

Pressure sensor exposed to wind or door traffic Relief damper or return fan hunts as transient
pressure changes are treated as whole-building
conditions.

Return and relief dampers fight each other Airflow oscillates, mixed-air conditions become

unstable, and actuators accumulate unnecessary
cycles.

No low-flow strategy Control becomes erratic at low supply airflow
because the damper or fan cannot modulate low
enough to maintain the target.

+ Relief capacity is selected for minimum ventilation rather than peak economizer airflow.

+ Supply and return airflow are tracked without accounting for restroom, kitchen, laboratory, or
process exhaust.

+ Return airflow and return-fan airflow are treated as equal despite plenum leakage and transfer paths.

+ Building-pressure control and return-plenum-pressure control are treated as interchangeable.

+ Return fan, return damper, and relief damper are given independent loops that can fight for control.

+ The pressure setpoint is tighter than the building can realistically maintain through doors, wind, and

stack effect.

+ The building-pressure sensor is installed in a vestibule, mechanical room, or other
unrepresentative location.

+ The outdoor reference tube faces the wind or becomes obstructed by water, dust, or
insects.

A gravity relief damper is backward, chatters, or requires more opening pressure than the
building can develop.

+ Return-fan minimum speed is still too high for low-load operation.

 Exhaust schedules are not coordinated with the air handler, changing pressure throughout
the day.

+ Tenant improvements add exhaust without recalculating the supply/return offset.

« TAB and pressure testing occur with exterior doors or access panels in a condition that does
not represent normal operation.
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PRACTICAL OUTCOME

Pressure problems rarely stay confined to the mechanical room. They show up as doors that slam,
odors that migrate, moisture pulled through the envelope, drafts, noise, and complaints that vary

with weather.

Sequence details to include
« Building-pressure setpoint, deadband, sensor locations, and averaging logic.
+ Relief-damper and return-damper ranges, priorities, and minimum/maximum positions.
« Return-fan enable, speed control, tracking offset, low-flow limit, and failure response.
« Economizer coordination through the full outdoor-air range.

« Alarm thresholds and delays for sustained positive or negative building pressure.

03 Deliver Stable Airflow

Modulation, actuators, and linkage

Stable control requires more than a modulating signal. The damper must have usable authority across the
intended airflow range, the actuator must be able to move and hold it, and the linkage must translate

commanded motion into repeatable blade position.

Design for usable modulation

« Select damper size and arrangement so the controlled airflow does not occur within a tiny portion of
blade travel. An oversized damper may deliver most of its airflow between 0% and 20% open,
leaving little usable control range.

. Identify the expected pressure differential across the damper at minimum, normal, and maximum
system conditions.

« Use opposed-blade or parallel-blade behavior intentionally. Blade geometry affects mixing, throw,
pressure loss, and the relationship between position and airflow.

« Define control-loop deadbands, minimum movement thresholds, ramp rates, and delays appropriate
to the response time of the air system and sensors.

Coordinate actuator selection

« Verify torque using damper area, construction, seal friction, pressure differential, blade orientation, and
aging not square footage alone.

- Specify fail-safe behavior based on the hazard analysis. Spring-return direction should match the safe
state for ventilation, freeze protection, smoke control, and pressure control.
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. Coordinate signal type, feedback signal, power requirements, auxiliary switches, environmental
rating, and required stroke time.

« Use multiple actuators or jackshafts only with a defined mechanical and control arrangement that
avoids racking, uneven blade position, or one actuator driving another.

- Provide rigid mounting, adequate shaft engagement, accessible clamps, and a method to verify full
blade travel.

. Confirm that 0-100% actuator stroke corresponds to the required blade travel after installation not
only on the submittal drawing.

. Avoid arrangements in which flexible connections, excessive play, or binding create a dead zone
between actuator movement and blade response.

Control problem What the trend may show What is actually happening

Oversized damper Command continually changes Small command changes create
around a low position large airflow changes; the loop

hunts.

Insufficient actuator torque Command reaches target, then The actuator cannot hold position
drifts against pressure or seal friction.

Loose linkage Command moves normally; Actuator motion is absorbed by
process variable responds late play before the blades move.

Binding or racked blades Command and feedback stall or Mechanical resistance causes uneven
jump or intermittent movement.

Fast loop / slow system Repeated overshoot and reversal The controller reacts before the

airflow or temperature condition
has settled.

+ An oversized damper delivers most of its airflow in the first few degrees of travel, leaving little
usable control range.

+ Actuator torque is based on damper area alone without seal friction, differential pressure,
blade orientation, or aging.

+ The controls signal, actuator feedback, power requirements, and auxiliary-switch needs are
not fully coordinated.

+ Actuator feedback is treated as proof of blade movement even though the linkage can slip or
disconnect.

+ Spring-return direction is selected by convention instead of the project-specific safe state.

+ Stroke time and system response are ignored when loop speed, deadband, and alarm timing
are established.
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+ The actuator clamp slips on the shaft under load, or the shaft is too short for full engagement.

+ Linkage play creates a dead zone in which the actuator moves before the blades respond.

+ The damper frame is distorted during duct installation, causing the blades to bind.

» Multiple damper sections or actuators do not reach the same position.

« Jackshafts twist or rack under system pressure.

+ The actuator manual release, clamp, or mounting hardware cannot be reached after installation.

+ A controls technician tunes the loop aggressively to compensate for a mechanical problem.

Unstable dampers create more than a noisy trend. They can cycle compressors, disturb duct pressure,
shorten actuator life, vary ventilation, create drafts, and make technicians tune around a mechanical
problem.

« Modulating range, minimum and maximum positions, and any characterized control relationship.
« Actuator signal, feedback, fail position, stroke time, torque basis, and alarm behavior.

« Command-versus-feedback tolerance and time delay before alarming.

+ Control-loop limits, deadband, ramp rate, and mode-transition logic.

« Interlocks that prevent fans from operating against closed dampers.

Support Long-Term Serviceability

Access, commissioning, and maintenance

A system that performs only at startup is not a successful design. Dampers, actuators, sensors, and
linkages will require inspection, calibration, testing, and eventual replacement. Access and verification
should be part of the design documents, not left to field improvisation.

Provide real access

- Show access doors and panels on drawings where needed to inspect blade position, seals, linkage,
shafts, and actuators.

. Confirm access remains usable after piping, duct insulation, ceilings, electrical equipment, and
adjacent systems are installed.

- Provide clearance for actuator removal and manual operation without dismantling unrelated systems.

« Place sensors where they represent the controlled condition and can be safely calibrated or replaced.

Label dampers, actuators, access points, and BAS points consistently with drawings and sequences.
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. Stroke each damper through its full travel and visually confirm blade position, direction, binding,
seals, and linkage operation.

Verify commanded position against actuator feedback and actual blade position at multiple points,

not only fully open and fully closed.

Test minimum ventilation at representative supply-airflow conditions.

Demonstrate economizer enable, modulation, integrated cooling, lockout, freeze protection, and
sensor-failure response.

Demonstrate building pressure at minimum outdoor air, high exhaust, low supply airflow, and peak

economizer operation.

Trend commands, feedback, temperatures, airflow, fan speed, and pressure at a sample rate
appropriate to identify hunting and mode transitions.

Include inspection of seals, blades, bearings, shafts, linkage, actuator mounting, and wiring in the

maintenance plan.

Define calibration frequency for airflow, temperature, humidity, and pressure sensors based on

consequence and manufacturer guidance.

Retain final setpoints, balancing data, actuator setup, alarm limits, and functional test results with
the owner’s operating documentation.

Require controlled override methods and automatic expiration so troubleshooting does not leave
sequences permanently disabled.

No access to actuator or blades Failed linkage or leakage is inferred rather than

verified; repair is delayed or requires demolition.

Commissioning checks only BAS commands Programming appears correct while mechanical
travel, airflow, or pressure performance remains

unproven.

No baseline trends or test records Future technicians cannot distinguish normal

behavior from gradual drift.

Overrides do not expire Temporary troubleshooting changes become

permanent operating modes.

Sensors cannot be calibrated in place Control slowly degrades, while operators compensate
with setpoint changes and manual positions.
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® An access panel is shown without confirming the working clearance needed to inspect or replace
the device.

e Actuator access is coordinated before piping, conduit, ceilings, and adjacent trades are fully laid
out.

® The damper blades cannot be visually observed, so actuator feedback becomes the only available
evidence.

¢ Drawings, schedules, sequences, and BAS points use inconsistent equipment names.

e Commissioning verifies commands rather than physical travel, airflow, pressure, or temperature
response.

¢ The owner receives the design sequence instead of the final programmed sequence and operating
baseline.

+ Access doors are installed on the wrong side of the duct or blocked by ceilings and permanent
construction.

+ Insulation covers actuator clamps, labels, or access-panel fasteners.

 Functional testing occurs before final TAB or before all exhaust systems are operational.

+ Only fully open and fully closed positions are tested; intermediate modulation is never verified.

« Trend intervals are too long to reveal hunting or mode transitions.

« Temporary overrides, shortened alarm delays, or disabled safeties remain after startup.

« Final linkage adjustments, actuator setup, and setpoints are not recorded for future service.

Serviceability protects design intent. When technicians can see, test, and replace the devices that

control airflow, they are less likely to solve a hidden hardware problem with a permanent software
override.
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Damper Sequence Design Review

Use this checklist during design development, sequence review, submittal coordination, and functional
testing. “Included” should mean the requirement is visible in the drawings, specifications, sequence, points
list, or commissioning plan not merely assumed.

Area Review item

Outdoor air Ventilation airflow is defined for O
each operating mode.

Outdoor air Minimum OA control remains O
valid as supply airflow changes.

Outdoor air Economizer enable, lockout, O
integrated cooling, safeties, and
sensor failures are defined.

Outdoor air Damper leakage and shutoff o
requirements match system
pressure and climate risk.

Pressure Supply, return, exhaust, relief, and O
transfer air have been balanced at
representative modes.

Pressure Relief capacity supports peak o
economizer airflow.

Pressure Building-pressure sensor locations o
and control method are defined.

Pressure Return and relief devices have O
clear priority and do not fight.

Modulation Damper sizing provides usable O
authority across the expected
airflow range.

Modulation Actuator torque, fail position, signal, g
feedback, stroke time, and
environmental rating are
coordinated.

Modulation Linkage and shaft arrangements o
permit repeatable full travel.

Modulation Loop timing, limits, deadband, and o
alarm tolerances are stated.

Serviceability Access permits inspection and -

replacement after all trades are
installed.
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Area Review item

Serviceability Functional tests verify actual airflow, o
pressure, and blade travel not
commands alone.

Serviceability Trend requirements capture mode o
changes and control stability.

Serviceability Maintenance, calibration, override o
expiration, and record retention are
addressed.

Recommended closeout evidence
- Approved sequence of operation and final points list.
+ Final damper and actuator schedules, including leakage class, torque basis, fail direction, and feedback.
« Air-balance data for outdoor, return, relief, and exhaust paths.
- Functional test results with deficiencies and resolutions.
« Representative trends demonstrating ventilation, economizer, pressure control, and stable modulation.

+ Photos or inspection records confirming actuator, linkage, access, and blade travel where appropriate.

FINAL QUESTION FOR DESIGN REVIEW

Can the installed system measure, control, and prove the intended airflow and pressure relationships
across its full operating range and can the owner still do so five years from now?

Reference considerations

Coordinate the final design with the locally adopted energy, mechanical, ventilation, and building
codes; the project’s owner requirements; applicable smoke-control requirements; and current editions
of relevant ASHRAE standards and damper/actuator manufacturer data. Project-specific code
requirements and sequences govern.

Varitec | 2323 W Rose Garden Lane, Phoenix, AZ 95027



VY VARITEC"

a member of DAIKIN group

Ready to
design with us?

Controls . Mechanical Equipment
vessinfo@varitecsolutions.com info@varitecsolutions.com

602.943.1511
2323 W Rose Garden Lane | Phoenix, AZ 95027
www.varitecsolutions.com




	The Unsung Heroes of HVAC
	Damper Sequence Guide
	AIRSIDE DESIGN GUIDE Designing Damper Systems That Perform
	Control sequences, hardware coordination, and field verification for
	stable, serviceable airside systems
	A sequence is only complete when the controls, damper hardware, sensors, and mechanical design can produce the same outcome in the field.
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	How to Use This Guide
	Damper performance is often treated specifically as a controls detail. In practice, it is the result of several decisions made across mechanical design, control sequences, equipment selection, installation, testing, and maintenance. A well-written sequence cannot overcome an undersized relief path, excessive damper leakage, poor actuator selection, or linkage that cannot hold its position. This guide is written primarily for engineers developing airside design intent and sequences of  operation. It also identifies the practical consequences that appear after occupancy when the design,  hardware, and verification plan do not align.
	Sequence framework
	Sequence element
	Question the design should answer



	Control Outdoor Air
	Economizers, outdoor-air dampers, and leakage
	Outdoor air control must satisfy ventilation requirements without creating avoidable heating, cooling, humidity, or pressurization loads. The sequence should clearly separate minimum ventilation control
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	from economizer operation; both may use the same damper, but they serve different purposes and require different limits.

	Establish the minimum outdoor-air strategy
	Define the required outdoor airflow by operating mode, including occupied, unoccupied, warm-up, cooldown, purge, and demand-controlled ventilation where applicable.
	State how airflow will be maintained as supply airflow changes. A fixed minimum damper position does not provide fixed outdoor airflow in a variable-volume system.
	Identify the measurement method: direct outdoor-air airflow station, differential pressure relationship, calibrated damper position, or another engineered approach. Include acceptable range and accuracy.
	Coordinate minimum outdoor air with exhaust requirements and the intended building pressure relationship

	Define economizer operation as a complete mode
	State the enable logic and high-limit strategy, including required temperature, enthalpy, or dew-point inputs and the response to an invalid sensor.
	Reset the mixed-air or supply-air control target as needed to prevent unstable movement between outdoor, return, and mechanical cooling control.
	Define integration with mechanical cooling. Specify whether compressors or chilled water may operate concurrently and how staging avoids cycling.
	Include low-temperature protection, minimum mixed-air limits, freeze-stat response, and recoverybehavior. Avoid relying on a single sensor located where stratification can misrepresent coil- entering conditions.
	Specify when economizer operation is locked out due to smoke control, high outdoor humidity, poor outdoor-air quality, or other project-specific conditions.

	Account for leakage and shutoff performance
	Leakage becomes an operating condition whenever pressure exists across a closed damper. Blade and jamb seals, frame construction, installation tolerances, and system pressure all affect how much unwanted air enters or leaves the system.
	Design issue
	What happens in operation
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	Design issue
	What happens in operation

	Common gotchas
	EASY TO MISS IN DESIGN
	WHAT SHOWS UP IN THE FIELD
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	Sequence details to include

	Maintain Building Pressure
	Start with an air balance
	Choose the controlled variable intentionally
	Coordinate relief and return devices
	Missed coordination
	Likely field symptom

	Common gotchas
	EASY TO MISS IN DESIGN
	WHAT SHOWS UP IN THE FIELD
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	Sequence details to include
	Building-pressure setpoint, deadband, sensor locations, and averaging logic.
	Relief-damper and return-damper ranges, priorities, and minimum/maximum positions.
	Return-fan enable, speed control, tracking offset, low-flow limit, and failure response.
	Economizer coordination through the full outdoor-air range.
	Alarm thresholds and delays for sustained positive or negative building pressure.


	Deliver Stable Airflow
	03  Modulation, actuators, and linkage
	Stable control requires more than a modulating signal. The damper must have usable authority across the intended airflow range, the actuator must be able to move and hold it, and the linkage must translate commanded motion into repeatable blade position.
	Design for usable modulation
	Select damper size and arrangement so the controlled airflow does not occur within a tiny portion of blade travel. An oversized damper may deliver most of its airflow between 0% and 20% open, leaving little usable control range.
	Identify the expected pressure differential across the damper at minimum, normal, and maximum system conditions.
	Use opposed-blade or parallel-blade behavior intentionally. Blade geometry affects mixing, throw, pressure loss, and the relationship between position and airflow.
	Define control-loop deadbands, minimum movement thresholds, ramp rates, and delays appropriate to the response time of the air system and sensors.

	Coordinate actuator selection
	Verify torque using damper area, construction, seal friction, pressure differential, blade orientation, and aging not square footage alone.
	Specify fail-safe behavior based on the hazard analysis. Spring-return direction should match the safe state for ventilation, freeze protection, smoke control, and pressure control.
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	Coordinate signal type, feedback signal, power requirements, auxiliary switches, environmental rating, and required stroke time.
	Use multiple actuators or jackshafts only with a defined mechanical and control arrangement that avoids racking, uneven blade position, or one actuator driving another.


	Treat linkage as part of the control system
	Provide rigid mounting, adequate shaft engagement, accessible clamps, and a method to verify full blade travel.
	Confirm that 0–100% actuator stroke corresponds to the required blade travel after installation not only on the submittal drawing.
	Avoid arrangements in which flexible connections, excessive play, or binding create a dead zone between actuator movement and blade response.
	Control problem
	What the trend may show
	What is actually happening

	Common gotchas
	EASY TO MISS IN DESIGN
	Varitec  |  2323 W Rose Garden Lane, Phoenix, AZ 95027
	WHAT SHOWS UP IN THE FIELD

	Sequence details to include
	Modulating range, minimum and maximum positions, and any characterized control relationship.
	Actuator signal, feedback, fail position, stroke time, torque basis, and alarm behavior.
	Command-versus-feedback tolerance and time delay before alarming.
	Control-loop limits, deadband, ramp rate, and mode-transition logic.
	Interlocks that prevent fans from operating against closed dampers.


	Support Long-Term Serviceability
	04  Access, commissioning, and maintenance
	A system that performs only at startup is not a successful design. Dampers, actuators, sensors, and linkages will require inspection, calibration, testing, and eventual replacement. Access and verification should be part of the design documents, not left to field improvisation.
	Provide real access
	Show access doors and panels on drawings where needed to inspect blade position, seals, linkage, shafts, and actuators.
	Confirm access remains usable after piping, duct insulation, ceilings, electrical equipment, and adjacent systems are installed.
	Provide clearance for actuator removal and manual operation without dismantling unrelated systems.
	Place sensors where they represent the controlled condition and can be safely calibrated or replaced. Label dampers, actuators, access points, and BAS points consistently with drawings and sequences.
	Varitec  |  2323 W Rose Garden Lane, Phoenix, AZ 95027


	Commission the outcome not only the point
	Stroke each damper through its full travel and visually confirm blade position, direction, binding, seals, and linkage operation.
	Verify commanded position against actuator feedback and actual blade position at multiple points,  not only fully open and fully closed.
	Test minimum ventilation at representative supply-airflow conditions.
	Demonstrate economizer enable, modulation, integrated cooling, lockout, freeze protection, and sensor-failure response.
	Demonstrate building pressure at minimum outdoor air, high exhaust, low supply airflow, and peak economizer operation.
	Trend commands, feedback, temperatures, airflow, fan speed, and pressure at a sample rate appropriate to identify hunting and mode transitions.

	Plan for maintenance
	Include inspection of seals, blades, bearings, shafts, linkage, actuator mounting, and wiring in the maintenance plan.
	Define calibration frequency for airflow, temperature, humidity, and pressure sensors based on consequence and manufacturer guidance.
	Retain final setpoints, balancing data, actuator setup, alarm limits, and functional test results with the owner’s operating documentation.
	Require controlled override methods and automatic expiration so troubleshooting does not leave sequences permanently disabled.
	Lifecycle gap
	Long-term consequence
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	Common gotchas
	EASY TO MISS IN DESIGN AND CLOSEOUT
	WHAT SHOWS UP IN THE FIELD
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	Damper Sequence Design Review
	Use this checklist during design development, sequence review, submittal coordination, and functional testing. “Included” should mean the requirement is visible in the drawings, specifications, sequence, points list, or commissioning plan not merely assumed.
	Area
	Outdoor air
	Outdoor air
	Outdoor air
	Outdoor air
	Pressure
	Pressure
	Pressure
	Pressure
	Modulation
	Modulation
	Modulation
	Modulation

	Review item
	Included
	Ventilation airflow is defined for each operating mode.
	Minimum OA control remains valid as supply airflow changes.
	Economizer enable, lockout, integrated cooling, safeties, and sensor failures are defined.
	Damper leakage and shutoff requirements match system pressure and climate risk.
	Supply, return, exhaust, relief, and transfer air have been balanced at representative modes.
	Relief capacity supports peak economizer airflow.
	Building-pressure sensor locations and control method are defined.
	Return and relief devices have clear priority and do not fight.
	Damper sizing provides usable authority across the expected airflow range.
	Actuator torque, fail position, signal, feedback, stroke time, and environmental rating are coordinated.
	Linkage and shaft arrangements permit repeatable full travel.
	Loop timing, limits, deadband, and alarm tolerances are stated.
	Serviceability


	Area
	Review item
	Included
	Serviceability
	Serviceability
	Serviceability

	Recommended closeout evidence
	Approved sequence of operation and final points list.
	Final damper and actuator schedules, including leakage class, torque basis, fail direction, and feedback.
	Air-balance data for outdoor, return, relief, and exhaust paths.
	Functional test results with deficiencies and resolutions.
	Representative trends demonstrating ventilation, economizer, pressure control, and stable modulation.
	Photos or inspection records confirming actuator, linkage, access, and blade travel where appropriate.

	Reference considerations
	Coordinate the final design with the locally adopted energy, mechanical, ventilation, and building  codes; the project’s owner requirements; applicable smoke-control requirements; and current editions  of relevant ASHRAE standards and damper/actuator manufacturer data. Project-specific code  requirements and sequences govern.
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