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Project Overview

Understanding smoke control and
stack effect concepts

Define design process for smoke
management

Measure airflow and pressure
difference with software validation

Explore case study of real world
application of smoke control
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Project Approach

Smoke Control
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Design Process Interviews

Copy Right 2007 Beg in
lllinois Institute of Technology
IPRO 336 Spring J/
Dr. A. C. Megri G .
oals:

OPR: Owener's Project Regs. / BOD: Basis of Design

Smoke control as an
alternative method
or trade off

Requirement of
Smoke control

Building Codes / NFPA Standards / State Requirement

! !
Method Selection Opening Protectives

! !

Criteria Fire damper and
1 smoke damper

Zoning and
smoke control areas

!

Controls <-{ Smoke control scenarios
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Design Process Interviews

Copy Right 2007
lllinois Institute of Technology
IPRO 336 Spring

Dr. A. C. Megri
Methods
v I
Supply Air T Air Flow |
Natural Y - i Pressurization: Counterflow Exhaust
J Mechanical BU”g'rlgt HVAC Stairwells & Conridors I
stem . :
Number & location of | y | L Air velocity
. /\ Pressure ¢
equipment \ _
Rate of make up air (CFM) L . Number & location
Number & location of equipment
: J of equipment
Determine number &
location of make up
air outlets &
J Rate of smoke exhaust (CFM)
Number & location of v
equipment Determine number & location of exhaust inlets
!
Number & location of
equipment
Complete Functional Test L

Heat and smoke vents /
B Fans / Draft curtains
Stop ‘
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Case Study:
McCormick Place

| design

t with the
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Picture of McCormick Place




Experiments

Experiment 1: evaluate the influence of
stack effect on the diffuser’s airflow

1 Diffuser |

Diffuser 2

AM 228

Olffuser 3

NN
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Experiments
Experiment 2: validate the first experiment

values using CONTAMW software

/
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Software Validation
CONTAMW

Airflow and Contaminant simulation
Software
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Experiment 1 Validation

Percentage Difference between CONTAM and Experiment 1 Results: Values of Q from Fan Found in CONTAM & Experiment 1: Diffuser 2
Diffuser 2 and Diffuser 3 Sealed and 3 Sealed
¢ CONTAM
20.00% _. 045 Predictions
o 15.00% N 2 04 — .
o < R"=0.9572 .
S 10.00% < 03 =T = Experimental
= g 0.3 - = Results
£ 500% 4 N L o5 —_— R?=09962
O 0.00% T T T T T T g
o 5 000/0 10 20 20 A'{\ =) an 70 9 2 02 P / Power
g 9.l (] IO zY U i) H 19 ol L 0.15 (Experimental
s -10.00% 5 01 Results)
© -15.00% £ 005 — — Power
[
o -20.00% . < 0 ; : : : : : ; (CONTAM
-25.00% 10 20 30 40 50 60 70 80 Predictions)
Change in Room Pressure (Pa) Pressure Difference Between Rooms (Pa)
Percentage Difference Between CONTAM and Experiment 1 Results: Diffuser 1 and 3 Values of Q from Fan Found in CONTAM & Experiment 1: Diffuser 1 and
Sealed 3 Sealed
—— CONTAM
20.00% . 0.45 Predictions
12
v 15.00% N 5 04 RE= 3 _
C < 035 0.9603 = Experimental
o 10.00% e S 03 ./_::-""’ Results
£ 500% \ LEL 0.25 " R?_0q00
% 0.00% T T T T T T T g 0.2 % — — Power (CONTAM
o 0.15 Prediction
8 500% 10 20 20 40 50 50 70 g redictions)
c \QH = 01
8 -10.00% ;_E 0.05
o 0 ' Power
o -15.00% ~ 0 T T T (Experimental
-20.00% 0 20 40 60 80 Results)

Change in Room Pressure (Pa)

Change in Room Pressure (Pa)



http://www.ashrae.org/

Experiment

2 VValidation

Airflow Through Fan vs DP- Scenario 1 Airflow Through Fan vs DP- Scenario 3
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