AAMA SMOKE AND HEAT VENT MODELING PLAN SUMMARY 
FOR THE CTC STUDY GROUP (March 2007)
This plan is designed to generate results substantially similar to the final HAI fire test plan of 2002 using fire modeling methods in lieu of large scale tests.  The goal is to provide a credible method for design of S&HV systems in sprinklered buildings.  At the time the test plan was initiated in 1999, NIST and HAI had used fire modeling to gain insights into sprinkler/S&HV interactions.  However, at that time the technology was sufficiently new that it was deemed necessary to conduct large scale fire tests to provide results that would be widely accepted as credible and valid.  Much has changed in the past 5-6 years.

The NIST large eddy simulation model of 1999 was Industrial Fire Simulator.  This model has continued to be developed and today is known as Fire Dynamic Simulator (FDS) V4.  While some improvements in the model relevant to sprinkler/vent interactions have been made over the years, more importantly FDS has been developed to allow simulation of a wider class of fire problems which has resulted in its widespread use in the fire community and its wide acceptance as a valid modeling tool.  In addition there has been a series of additional validation studies published in the fire science literature that have contributed to the wide acceptance of FDS.

In the light of these developments, it now seems that a modeling study has the potential for providing the technical basis for the design of S&HV systems that is needed to support the effective use of S&HV in sprinklered facilities, realizing the benefits of both technologies.

1.0 MODELING PLAN
The modeling plan will largely follow the concepts and approach of the prior test plan.  While FDS formally has fire suppression algorithms, validated predictions of fire suppression remain beyond the capabilities of FDS.  As such the prior test strategy of using fire heat release histories that span the actual performance of sprinkler systems will be maintained.  The number of large scale simulations will be 15. 
Table 1.  Simulator Matrix (K-11.2 Sprinklers Only)

	Test No.
	S&HV Operation Area 
	S&HV Operation

Mode
	Draft Curtain

Depth
	Fire HRR

(Table 2)

	1
	None
	None
	None
	3

	2
	None
	None
	None
	2

	3
	None
	None
	None
	1

	
	
	
	
	

	4
	40,000 ft2
	Ganged (water flow alarm)
	None
	3

	5
	40,000ft2
	Ganged (water flow alarm)
	None 
	2

	6
	40,000 ft 
	Ganged (water flow alarm)
	None 
	1

	
	
	
	
	

	7
	40,000 ft2
	Ganged (water flow alarm)
	6 ft
	3

	8
	40,000 ft2
	Ganged (water flow alarm)
	6 ft
	2

	9
	40,000 ft2
	Ganged (water flow alarm)
	6 ft
	1


Issues to be examined in the remaining runs include:

1. Fire located under a draft curtain edge;

2. Fire located directly under a S&HV; 

3. Fire located between two S&HV;

Table 2.  Heat Release Rate History Characterizations

(All Histories include a t-squared growth with a characteristic time of 75 seconds to 10 MW)

	History #
	Peak Heat Release Rate
	Control Period
	Decay Time Constant

	1
	7 MW
	0 sec
	60 sec

	2
	10 MW
	180 sec
	120 sec

	3
	10 MW
	600 sec
	240 sec


The baseline building size modeled will be approximately 80,000 square feet. Model inputs will largely follow the test plan and the prior NIST and HAI modeling studies.

The goal of the work will remain the same as the test plan.  The work will result in an optimized S&HV design approach that is suitable for inclusion in NFPA 204 or model building codes.  The goal is further to demonstrate the value of S&HV in terms of property protection, occupant safety, firefighter safety, and firefighter effectiveness.

Work will be performed by HAI staff under the direction of Dr. Craig Beyler.
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