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Background

1989 — Schirmer Engineering Analysis
Penn Station and Tunnels, New York City
Fire/Life Safety Analysis Station and Tunnels
Fire Modeling Analysis
Emergency Ventilation Guidelines
Heat Release Rate (HRR)

Station — 52 MW 20,000
Tunnel — 15 MW
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Evolution of Amtrak Heat Release Rate Data

1979 Williamson, et al, Transbay Tube Fire Analysis
Examined make-up of BART vehicles
HRR data
Engineering approximation
16.1 MW
1982 Gage Babcock & Assoc.

Tabular evaluation of BART materials
17.2 MW

1986 PBQ&D Penn Station North Access Connector

Applies GBA approach to Amfleet vehicle
15.6 MW

1989 Schirmer Engineering Analysis
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Evolution of Amtrak Heat Release Rate Data

2000 Amtrak Revisits Penn
Station Analysis

Re-evaluate Vehicle HRR
Data/Assumptions

Acela
Determine Adequacy of Station
Ventilation System
Schirmer Engineering CFD
Analysis of Vehicles

Update/Reaffirm 1989 HRR
analysis

Incorporate NIST data

Evaluate Amfleet | and Acela
Vehicles

Penn Station (1962)
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Application of FDS to Passenger Vehicles

Fire Dynamics Simulator (FDS)
Developed by NIST

Computational Fluid Dynamics
(CFD)

Required Information
Material properties
HRR information
Component placement /
orientation
Limitations
Lack of Appropriate Material Data
Time consuming
Experienced user

Acela

Amfleet 1
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Application of FDS to Amtrak Vehicles

Amfleet 1 Coach Car
FDS2

Acela Business Car
FDS3

Amfleet 1

Acela
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Application of FDS to Amtrak Vehicles

Model Space / Geometry

Materials
Seat Assembly
Wall/Ceiling/Luggage Rack
Carpet/Floor Finish Material
Windows
Doors (Acela)
Tables (Acela) Amfleet 1
Bellows (Acela)
Test Data
NIST Data
Small scale cone test
Openings

Windows and Doors
Acela
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Amtrak Vehicle Fire Scenario

Fire Source
175 kW Trash bag
Middle seat

Multiple Scenarios
Fire origin constant

Varied window openings
Varied door openings

Initial Conditions

Scenario Amfleet Acela
1 1W ow
2D 0D

5 2 W 1W
2D 0D

3 4 W ow
2D 2D

4 4 W 1W
0D 2D

5 ow 2 W
2D 2D

5 All W

2D
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Findings of FDS Analysis

Heat Release Rate

1989 Analysis

Tabular Estimation

15 MW (Single Venhicle)
AMFLEET |

Ventilation limited

175MW-4W, 2D
ACELA

Ventilation limited

20.6 MW - AllW, 2D

Analysis

AMFLEET

ACELA

Max
HRR

17.5 MW

20.6 MW

M 1989 WM Amfleet 1 M Acela
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Findings of FDS Analysis

Venhicle Propagation

1989 Analysis assumed spread
to adjacent vehicles

Amfleet 1

FDS indicates window failure
from fire

Windows are composite
material — FDS limited in
modeling reaction

Acela

FDS assumed no window
failure from fire

Assumptions must be made for
window failure

Passenger / crew initiated
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Findings of FDS Analysis

Fire Incident during the Analysis Conclusion

Amfleet Café Car Fire — Ivy City Rall Yard,
Washington, DC

Fire originated in Galley Kitchen

Lexan window failure

Exterior fire exposure to adjacent vehicle

End doors of fire vehicle closed — no spread to

other cars on train
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Conclusions

FDS Can be Effective Tool to Approximate Vehicle HRR

Limitations — Composite analysis yields more realistic data than
component analysis

Data Dependent
Model updates should improve usability
User Dependent

1989 HRR Assumptions Appear Reasonable
FDS results slightly higher (10% +/-)

More data is needed
Full-scale testing?
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Questions

Matthew W. Davy, P.E.
Assoclate Consultant

matthew_davy@schirmereng.com

John F. Devlin, P.E.
Regional Manager

john_devlin@schirmereng.com

Schirmer Engineering
6305 lvy Lane, Suite 220
Greenbelt, MD 20770
(301) 220-1212 p.

(301) 220-2256 f.
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