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Training Aid to Assist in Developing Smoke Containment Systems – Stairwell Pressurization Systems Testing 

1) Normal HVAC Mode - Baseline
a) Verify the construction team responsibilities for system installation, startup, and Testing, Adjusting, and Balancing (TAB) of the HVAC system is complete.
b) Verify that all related building construction is complete. 
i. Stairwells shall be complete with all doors and exit hardware in their final condition. 
c) Verify the HVAC system is in normal operation without any calls for an event.
d) Identify and verify all smoke barrier doors serving the stairway and associated vestibules are closed.
i. Verify that all door hardware has been fitted.
ii. Test each door in sequence to verify it closes and latches correctly.
iii. Verify Door Sweeps are flush with ground level.
e) Measure and record the pressure differential across all stairway and vestibule doors.
f) Measure and record the door force required to open all stairway and vestibule doors
2) Smoke Control Mode for Stairway – Doors Closed - Event
a) Identify and verify all smoke barrier doors serving the stairway and associated vestibules are closed.
b) Activate the Stairway Smoke Control system for the zone being tested.
i. Testing shall not generate a false call to the fire department
c) Verify the operation of all applicable fans, dampers, doors, and related equipment.
i. Fans: Confirm 1.5 times the number of required belts with a minimum of 2 (IFC 909.10.5)
ii. Fans: Confirm Actual Current Draw and a minimum Service Factor of 1.15. (IFC 909.10.5)
d) HVAC systems shall be properly configured for a fire and smoke control event on a specific floor and recorded.
i. Verify operational status of HVAC unit matches the Sequence Of Operations (SOP).
e) Verify the stairwell is equipped with a relief damper(s), verify its operation and measure the airflow exiting the stairwell through the damper.  
i. The relief damper shall discharge at least 2500 ft3/min through the relief opening while maintaining a positive pressure of not less than 0.10 in. water column in the stair, relative to the vestibule with all door leaves closed. (NFPA 101 -7.2.3.8.4)
ii. Compare the measured airflow to design requirements, and report discrepancies
f) Measure and record the pressure differential across all smoke barriers or doors that separate smoke zone from an adjacent zone. (i.e. stairway to vestibule, vestibule to floor, stairway to outside, stairway to parking garage)
i. Confirm pressure differential is at or above the minimum pressure differential.
ii. Clearly indicate high and low pressure side of smoke barrier or door
g) Measure and record the door force for all doors that separate smoke zone from an adjacent zone. (i.e. stairway to vestibule, vestibule to floor, stairway to outside, stairway to parking garage)
i. Verify that the maximum door opening force does not exceed the locally specified limit.  
ii. Use of a belt tension checker or other appropriate device is generally advised to test door-opening forces
h) Adjustment
i. Adjust the fan speed or static setpoint, if required, to change the shaft pressurization to meet specified requirements.
ii. If applicable, adjust relief damper.
i) Repeat and record all readings following any adjustment.
3) Smoke Control Mode for Stairway – Doors Open (Firefighters Operation Mode) – Event
a) If required, repeat the test with (3 or specified number) doors open during test.  (NFPA 92 A8.4.6.1.4 & A.8.4.6.7.1)
i. One door will be an exterior stairwell door if available.
ii. The other (2 or specified number) doors will be those with the highest pressure difference during the Doors Closed test.
b) Activate the Stairway Smoke Control system for the zone being tested.
c) HVAC systems shall be properly configured for a fire and smoke control event on a specific floor and recorded.
d) Measure and record the pressure differential across all smoke barriers or doors that separate smoke zone from an adjacent zone. (i.e. stairway to vestibule, vestibule to floor, stairway to outside, stairway to parking garage)
i. Confirm pressure differential is at or above the minimum pressure differential.
ii. Clearly indicate high and low pressure side of smoke barrier or door.
e) Measure and record the door force for all doors that separate a smoke zone from an adjacent zone. (i.e. stairway to vestibule, vestibule to floor, stairway to outside, stairway to parking garage)
i. Verify that the maximum door opening force does not the exceed the locally specified limit.  
ii. Use of a belt tension checker or other appropriate device is generally advised to test door-opening forces
iii. NFPA 92 offers exceptions for not repeating the door force test. [A.8.4.6.7.1(3) & A.8.4.6.1.4(3)]
f) Adjustment
i. Adjust the fan speed or static setpoint, if required, to change the shaft pressurization to meet specified requirements.
ii. If applicable, adjust relief damper.
g) Repeat and record all readings, for both Doors Closed and Doors Open test, following any adjustment.
h) Report the actual test conditions and results to the AHJ and engineer of record.
i. Deficiencies will require a clear plan of action and temporary accommodations.
i) Ensure that the SCS systems are deactivated and the associated HVAC systems are returned to their normal operation.



This document is intended to be used solely as an aide when developing the methods, procedures, and forms used in the inspection of Smoke Control Systems (SCS).  It is the responsibility of each contractor, supervisor, and technician to ensure that the methods, procedures, and forms used meet the requirements of the local mechanical and fire codes. Furthermore, it is the responsibility of the SCS Supervisor or contractor to submit the methods, procedures, and forms that it drafts directly to the Authority Having Jurisdiction (AHJ) for approval, prior to performing the actual work.  The National Energy Management Institute Committee makes no representations, whatsoever, that drafting procedures or forms based on this document will meet that requirement of local mechanical and fire codes and expressly disclaims any liability or responsibility regarding the use of this document. 


