MEMORANDUM:

TO:


Designers for Smoke Control Systems


FROM :

Jaimie Blackstone, P.E.

SUBJECT:
Smoke Control System Submittals
DATE:


December 12, 2002

The following information is provided as a guide to assist Designers of Smoke Control Systems:

1. 120-3-3-.04(1) Modification to the ’97 Life Safety Code (LSC), Section 6-2.4.6 replaces Item (e) of this section and requires an Engineering Analysis to include the listed Items No.1 through No.12.

A Item No.2 requires Time of Egress analysis, and references the Movement of People Chapter of the SFPE Handbook of Fire Protection Engineering as a guide. The egress analysis shall account for crowd behavior, cueing at stairwell/door, uncertainty safety factor, etc. thereby accounting for the time to total evacuation of the building (egress analysis accounting for the travel time of a single individual is not acceptable).

B Include a reference page documenting references, formulas, etc. used within the analysis.

C Provide calculations indicating that the interface of the smoke layer does not drop below the required level to provide a tenable environment for the evacuation of all occupants.

D The analysis should include addressing axisymmetric fire plumes, and as applicable, window or balcony spill plumes and plumes in contact with walls. Include proof calculation for all applicable scenarios.

2. 120-3-3-,01(3)(k), and 120-3-3-.04(1) Modification to the Standard Fire Prevention Code (1994), Section 101.3.2.11 (and 101.4.1.10), requires HVAC systems to comply with the Standard Mechanical Code. Per 120-3-3-.03(2), the applicable Georgia State Minimum Standard Mechanical Code as adopted by the Georgia Department of Community Affairs (DCA) is the 2000 International Mechanical Code (2000 IMC) as Amended by DCA.

120-3-3-.04(1) Modification to NFPA 92A (1996), Section 1-3.1, and Modification to NFPA 92B (1995), Section 1-1.2, limits these documents to a recommended practice. Also, although 120-3-3-.04(1) Modification to NFPA 90A(1996), indicates smoke control systems shall meet the requirements of NFPA 92A, the Modifications to the Scope indicates it may only be used where the Standard Mechanical Code does not specifically address a requirement. Note: The ASHRAE/SFPE Design of Smoke Management Systems may also be used as a recommended practice where the Standard Mechanical Code does not specifically address a requirement.

The 2000 IMC, Section 513 specifically addresses Smoke Control System requirements. The Analysis shall include, but not be limited to, the items indicated in Sections 513.4.1 through 513.4.6. The exhaust method per Section 513.8 for large enclosed volumes such as atria is typically used for vertical opening protection (’97 Life Safety Code (LSC), Section 6-2.4.6).

A Section 513.4.4 requires the exhaust system (fan, motor, etc.) to consider the effects of the fire on the system. Section 513.10 requires the predicted maximum temperature that the system could experience (e.g. with the fire directly below the unit) be evaluated and a means provided to ensure the fire shall not adversely affect the unit(s) (e.g. 3000ºF rated unit). The unit(s) may also be required to be enclosed within a protective barrier. The exhaust rate shall comply with Section 513.8.1. Section 513.4.6 requires controlling a 10-ft smoke layer interface above the highest occupiable level (Section 513.8.1) for the duration of the evacuation or 20-minutes, whichever is longer, however the ’97 Life Safety Code (LSC), Section 6-2.4.6 amendment to Item (e) requires the duration to be 1.5 times the calculated evacuation time and allows the smoke layer to drop to 6-ft for the time after the calculated evacuation period, but not before the 20-minute requirement of Section 513.4.6.

B Section 513.11 requires a secondary power supply (to fans, make-up air devices, etc.). Provide information indicating compliance with this section.

C Section 513.12 indicates detection and control system requirements. Provide information (diagram, matrix, etc.) on interface to Fire Alarm System, Smoke Control Panel, etc., and include layout of detection devices, and layout of exhaust/makeup air equipment.

D Section 513.9 requires a minimum 5275-kW design fire, and Section 513.9.4 permits assuming fire growth is halted upon sprinkler activation, however 120-3-3-.04(1) Modification to the ’97 Life Safety Code (LSC), Section 6-2.4.6, Item (e) also requires a minimum 2000-kW design fire be used (even if sprinklers have been activated). Provide validation why a steady (e.g. pool fire, ventilation or fuel controlled fire, etc.) or unsteady (e.g. fast/medium/slow t-square fire, etc.) fire is chosen per Section 513.9.1.

E Automatic exhaust louvers (natural supply) is acceptable in lieu of automatically operated door (mechanical supply), or any combination if sufficient capacity is provided. Indicate the mounting height of all makeup air device(s). Provide data sheets on the natural or mechanical system for review. Ensure the makeup air does not contribute to plugholing (e.g. use multiple louvers/doors remotely located). 

3. Note: The ’97 LSC, Section 6-2.4.6, Item (f) requires that any Smoke Control System required as a result of Item (e) to include independent activation by the Automatic Sprinkler System and manual controls readily accessible to the Fire Department (Fire Command Center).

4. 2000 International Fire Code (IFC) as adopted by DCA,  Section 909.16 requires a Smoke Control Panel complying with Sections 909.16.1 through 909.16.3 to be located in a Fire Command Center complying with 2000 IFC, Section 509.

5. Note: All submitted drawings shall be on an unalterable medium (i.e. no vellum, mylar, pencil, adhesive applied details, etc.). Include a 354 Plans Transmittal Form with all submittals, in addition to two full sets of sealed engineering analysis (drawings, calculations, etc.).
If you require any further information, please do not hesitate to call at (404) 656-7087.
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