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DISCLAIMER

The Department of Commerce makes no warranty, express or implied, to users of the
HAZARD 1 Fire Hazard Assessment Method and associated computer programs, and
accepts no responsibility for its use. Users of HAZARD T assume sole responsibility under
Federal and State law for determining the appropriateness of its use in any particular
application; for any conclusions drawn from the results of its use; and for any actions taken
or not taken as a result of analyses performed using HAZARD 1.

Users are warned that HAZARD 1 is intended for use only by persons competent in the
field of fire safety and is intcnded only to supplement the informed judgment of the
qualified user. The HAZARD 1 software package, used outside of the broader
HAZARD 1 Fire Hazard Assessment Method, is a computer model which may or may not
have predictive value when applied to a specific set of factual circumstances and which
could lead to erroneous conclusions if not properly evaluated by an informed user.

INTENT AND USE

The algorithms, procedures, and computer programs described in this report constitute a
prototype version of a methodology for predicting the consequences to the occupants of
a building resulting from the involvement of particular products in a specified fire. They
have been compiled from the best knowledge and understanding currently available, but
have important limitations which must be understood and considered by the user. The
hazard analysis method is intended for use by persons competent in the field of fire safety,
and with some familiarity with personal computers. It is intended as a decision-making tool,
but the scope of its use is exploratory.
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Overview

-CHAPTER 1. OVERVIEW

This volume of the HAZARD 1 report contains the detailed documentation of the eight
example cases discussed in chapter 5 of the Technical Reference volume. Each of the cases
was analyzed with the complete HAZARD 1 software package on several MS-DOS
compatible computers’. For each of the eight scenarios, the following information appears
in this volume:

. Summary of scenario data

. Floor plan drawing

o  Input file listing for the FAST model, generated using the MLTFUEL and FAST _in
modules of HAZARD I

. Graphs of selected variables generated from the FAST dump files using the
FASTplot module of HAZARD 1 (rate of heat release of the fire, upper layer
temperature, lower layer temperature, layer interface position, smoke optical density,
carbon monoxide concentration, carbon dioxide concentration, and concentration-
time product)

. Printed output from the FAST model

. Input file listing for the EXITT module of HAZARD I

. Printed output from the EXITT module of HAZARD I

o  Printed output from the TENAB module of HAZARD I

' The use of company names or trade names within this report is made only for the purpose
of identifying those computer hardware or software products with which the compatibility of the
programs of HAZARD I has been tested. Such use does not constitute any endorsement of those
products by the National Institute of Standards and Technology.
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HAZARD I Example Cases

The input files for the FAST model and for the EXITT module of HAZARD I are
included on the HAZARD 1 system disks for each of the examples cases detailed in this
volume. Several additional demonstration data files are included on the HAZARD I system
disks which provide examples of the use of the graphics capabilities of the FAST model.
These demonstration files are detailed in Appendix B of the Technical Reference volume.

Complete documentation of the three example houses used in the examples is given
in Appendix A of this Example Cases volume.
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Scenario 1, Smoldering Cigarette in Sofa

CHAPTER 2. SCENARIO 1, SMOLDERING CIGARETTE IN SOFA

2.1 Summary of Fire Scenario 1

For scenario 1, a smoldering cigarette in the sofa in the living room of the ranch house is
is as the fire source. The single occupant of the house is an intoxicated sleeping male.

BUILDING:

OCCUPANT:

DOORS:

FIRE:

FUEL:

CEILINGS:

WALLS:

FLOORS:

Ranch house

Male aged 30, sleeping in master bedroom. He has a slecping penalty (that
is, it is difficult for him to wake up) because of alcohol in his blood.

All interior doors are open. The only opening to the outdoors is a partially
open window in the master bedroom.

Smoldering cigarette in left corner of sofa. The smoldering fire is followed
by a flaming firc.

Flaming fire taken directly from HAZARD I fire property database. Materi-
al code UPS001, Upholstered sofa, F32, wood frame, polyurethane foam,
olefin cover fabric. Smoldering fire adapted from cigarette ignition data
discussed by Babrauskas and Krasny [1]* as a ramp function fire which grows
from 0 to 76 kW in 2700 seconds.

Gypsum board, standard, taken directly from HAZARD I materials property
database. Material code GBDO001.

Gypsum board, standard, taken directly from HAZARD I materials property
database. Material code GBDO0O01.

0.15-m-thick concrete slab, taken directly from HAZARD I materials
property database. Material code CNC001, Concrete, normal weight, Type 1
cement, Dolomite aggregate.

2 Numbers in brackets refer to literature references listed in Chapter 10 at the end of this

report.
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HAZARD 1 Example Cases

22 Floor Plan and EXITT Building Description for Scenario 1

<> EXITT - room number associated with node
O EXITT - node number

room number associated with node

AT g u

w
-
-
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Scenario 1, Smoldering Cigarette in Sofa

2.3 FAST Input Data for Scenario 1 (Example Data File SCEN-1.DAT)

VERSN 18 Scenario 1, Ranch House, Smoldering Cigarette
TIMES 5100 500 50 0 O

TAMB 283. 101300. 0.

EAMB 273, 101300. 0.

HI/F 0.00 0.00 0.00 0.00 0.00 0.00

WIDTH 3.60 3,00 3,00 4.5 2.70 1.82

DEPTH 3.80 3.60 3.40 8.10 3.80 8.79

HEIGH 2.40 2,40 2,40 2.40 2,40 2.40

HVENT 1 6 1 1.10 2,10 0.00

HVENT 1 7 1 0.81 1.22 0.91 0.00

HVENT 2 6 1 1.10 2.10 0.00

HVENT 3 6 1 1.10 2.10 ©0.00

HVENT 4 5 1 1,10 2.10 0.00

HVENT 4 68 1 1,10 2,10 0.00

CVENT 1 6 1 1,00 1,00 1,00 1,00 1.00 1,00 1,00 1100 1,00 1.00
CVENT 1 7 1 1.00 1,00 100 1,00 1.00 1,00 1.00 1.00 1.00 1.00
CVENT 2 6 1 1,00 1,00 1,00 1,00 1,00 100 1.00 1,00 1,00 1.00
CVENT 3 6 1 1,00 1,00 1.00 1,00 1,00 1,00 1.00 1.00 1.00 1,00
CVENT 4 5 1 1,00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
CVENT 4 6 1 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1.00 1,00 1.00

CEILI GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM
WALLS GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM GYPSIM
FLOOR CONCRETE CONCRETE CONCRETE CONCRETE CONCRETE CONCRETE
CHEMI 0. 0. 6.0 18900000. 300.

LFBO
LFBT
LFPOS
LFMAX
FTIME 2700, 100. 50. 65. 75. 110. 100, 700. 1200.

FMASS 0.0000 0.0040 0.0080 0,0320 0.1650 0.1480 0.0210 0,0120 0.00630 0.0000

FHIGH 0.00 0.00 0,00 0,00 0,00 0.00 0.00 0.00 0.00 0.00

FAREA 0.03 0.60 0.80 1.00 3.00 3.00 1.50 1,00 0.5 0.50

FQDOT 0.00 7.56E+04 1.51E+05 6.05E+05 3,12E+06 2,80E+06 3.97E+05 2 27E+05 5.67E+04 0.00
CcT 1.000 1,000 1.000 1.000 1.000 1,000 1,000 1,000 1.000 1.000

HCR 0.080 0.080 0,080 0.080 0.080 0,080 0,080 0.080 0.080 0.080

co 0.050 0.150 0.017 0.017 0.018 0,020 0.018 0,012 0.012 0.012

oD 0.000 0.012 0.016 0.011 0.027 0.036 0,007 0.007 0,007 0.007

DUMPR SCEN-1.DMP

w0 - N




HAZARD I Example Cases

2.4 Selected Graphs from Scenario 1
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Scenario 1, Smoldering Cigarette in Sofa
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HAZARD 1 Example Cases
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Scenario 1, Smoldering Cigarette in Sofa
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HAZARD 1 Example Cases

2.5 Printed Output from FAST for Scenario 1

FAST version 18.3.2 - created February 1, 1989 Scenario 1, Ranch House, Smoldering Cigarsttte

Total compartments = 6
FLOOR PLAN
Width 3.6 3.0 3.0 4.5 2.7 1.9
Depth 3.8 3.6 3.4 8.1 3.8 8.8
Height 2.4 2.4 2.4 2.4 2.4 2.4
Area 13.7 0.8 10.2 36.5 10.3 16.9
Volume 32.8 25.9 24.5 87.5 24.86 40.5
Ceiling 2.4 2.4 2.4 2.4 2.4 2.4
Floor 0.0 0.0 0.0 0.0 0.0 0.0
CONNECTIONS
1 (1) Width 0.00 0,00 0.00 0.00 0.00 1.10 0,81
Soffit 0.00 0.00 g.00 0.00 0.00 2.10 1,22
Sill 0.00 0.00 0.0 0.00 0,00 0.00 0.91
a.Soffit g.00 ©0.00 0.00 0.00 0,00 2.10 1.22
a.Sill 0.00 ©0.00 0.00 0.00 0,00 0.00 0.91
2 (1) Width 0,00 0,00 0©0.00 0.00 0.00 1.10 0.00
Soffit 0.00 0,00 ©0.00 0.00 0.00 2.10 0.00
Sill 0.00 0.00 0.00 0.00 0.00 0.00 0.00
a.Soffit 0.00 ©0.00 0.00 0.00 0,00 2.10 0,00
a,S5ill 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 (1) Width 0.00 0.0 0,00 0.00 0.00 1.10 0.00
Soffit ¢.00 0.00 0,00 06,00 0,00 2.10 (.00
Sill 0.00 0.00 0.06 0,00 0,00 0.00 0.00
a.Soffit 0.00 0,00 0,00 0,00 0.00 2.10 0.00
a.S5ill 0,00 0.00 0,00 0.00 0.00 0.00 0.00
4 ( 1) Width .00 0.00 0.00 0.00 1,10 1.10 Q.00
Soffit 0.00 0.00 0.00 0.00 2.10 2.10 0.00
Sill 0g.cc o0.00 0,00 o0.00 0.00 0.00 0.00
a.Soffit 0.00 0.00 0.00 0.00 2,10 2,10 0.00
a.Sill ¢.00 0.00 0,00 0.00 0,00 0.00 0.00
5 ( 1) Width 0,00 0.00 0.00 1.10 0,00 0.00 0.00
Soffit 0.00 0.00 ©0,00 2,10 0.00 0.00 0.00
Sill 0.00 0.00 ©0.06 0.00 0.00 0.00 0,00
a.Soffit 0.00 0,00 0,00 2.20 0,00 0.00 0,00
a,.St11 0.00 0.00 0,00 0.00 000 0.00 0.00
6§ ( 1) Width 1.10 1.10 1.10 1.10 0,00 0.00 0.00
Soffit 2,10 2,10 2.10 2,10 0.00 0.00 0.00
Sill 0,00 0.00 0,00 0.00 0.00 0.00 0.00
a, Soffit 2.10 2,10 2.10 2.10 0.00 0.00 0.00
a.Sill 0.00 ©0.00 0,00 ©0.00 0,00 0.00 0.00
Material names
Ceiling: GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM
Walls: GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM
Floor: CONCRETE CONCRETE CONCRETE CONCRETE CONCRETE CONCRETE




Scenario 1, Smoldering Cigarette in Sofa

Thermal data bass used: THERMAL.TPF

Name Conductivity Specific heat  Density Thickness Emissivity **Codesh*
CONCRETE 1.75 1.000E+03 2,200E+03 0.150 0.940 188 U
GYPSUM 0.160 900. 800. 1.600E-02 0.800 38 U

Compartment of origin is 4

Print interval (seconds) 500

Number of fire specification intervals is <]

Total time (seconds) 5100

Fire position 1

Limiting oxygen index (X) = 6.0

Initial relative humidity (X) = 0.0

Fire type is a SPECIFIED (CONSTRAINED)

Pyrolysis temperature (K) = 300,

Ambjent air temperature (K) = 293,

Ambient reference pressure (Pa) = 101300,

Reference elevation (m) = 0.

External ambient temperature (X) = 273.

External reference pressure (Pa) = 101300,

Reference elevation {(m) = 0,

Fmass= 0.00 4.00E-03 8.00E-03 3.20E-02 0.17 0.15 2,10E-02 1.20E-02 3.00E-03 0.00

Hcomb= 1,88E+07 1.89E+07 1.88E+07 1.88E+07 1,.88E+07 1,89E+07 1.89E+07 1,89E+07 1,89E+07 1.89E+07

Fgdot= 0.00 7.56E+04 1.51E+05 6.05E+05 3.12E+06 2.80E+06 3,97E+05 2.27E+05 5.67E+04 0.00

Fhigh= 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

C/CO2= 0.00  1,20E-02 1.60E-02 1,10E-82 2,70E-02 3,60E-02 7.00E-03 7.00E-03 7.00E-03 7.00E-03
C0/CO2= 5.00E-02 0.15  1,70E-02 1,70E-02 1.80E-02 2.00E-02 1,90E-02 1.20E-02 1.20E-02 1.20E-02
H/C=  8.00E-02 8 00E-02 8,00E-02 8,00E-02 8,00E-02 8.00E-02 8,00E-02 8.00E-02 8.00E-02 8.00E-02
CT= 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Ftime= 2.70E+03 1.00E+02 50. 65. 75. 1.10E+02 1,00E+02 7.00E+02 1.20E+03
Dump file = SCEN-1.DMP
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HAZARD I Example Cases

Time = 0.0 seconds.

Upper temp{(K)
Lower temp(K)
Upper vol(m**3)
Layer depth(m)
Ceiling temp(X)
Up wall temp(K)
Low wall temp(K)
Floor temp(K)

Plume flow(kg/s)
Pyrol rate(kg/s)
Fire size(W)

Plume in ul(W)
Plume in 11(W)}
Vent fire(W)

On target(W/m™2)

Pressurae{Pa)
N2 2
02 Z
coz %
CO ppm
TUBC X
H20 %
oD 1/m

CT g-min/m™3

N2 )4
02 b4
co2 3
CO ppm
TUHC X
H20 x
oD 1/m

CT g-min/m"3

293.
293,

0.

0
293,
293.
293,
283.

OO0 0O0OO

.000E+00
.000E+00
.000E+00
.GGOE+00
,000E+00
.000E+00
.000E+00
.000E+00
.Q00E+00Q

COoOQOQOOOOO0O

78.3
20.7
.000
.0o0
.000
.0o0
.000
.0oo

OO0 00

79.3
20.7
.000
.000
.000
.000
.000
.000

cCoOO0OOoOo0

293.
293.

0.

0
2983,
283.
293,
283,

QOO0 COOOO

.000E+00
.0C0E+00
.000E+00
.O00E+00
.000E+00
.000E+00
.000E+00
0.000E+0D
0.000E+0Q0

COoOOoOCaOOoO0

COCOUOODOC

293,
293,

0.

0
293,
293,
293,
293.

[~N-l-N-l-ieNa)

. 000E+00
.000E+00Q
.0DOE+00
.OUOE+O0
.000E+00
.000E+00
.00DE+00Q
.D0DE+00
.DO0E+D0Q

293.0
293.0

0.1

0.0
293.0
2983.0
283.0
283.0

0.000E+00
0.000E+00
0.000E+00
0.0G0E+C0
0.000E+0C
0.000E+00
0.00CE+00
0.000E+00
0.0C00E+00

Upper layer species

79.3
20.7
.000
.000
.000
.000
.000
.000

COoOO0O0oO0O

OO OO0

Lower

79.3
20.7
.000
.000
.000
.000
.0o00
.0c0o

oOooocooOoCo

OO0 OQoO

79.3
20.7
.000
.000
.000
.000
.hoo
.000

79.3
20.7
.000
.000
.000
.000
.000
.000

OO0 OoO

layer species

78.3
20.7
.0oa
.000
.ooo
.eoo
.goo
.000

79.3
20.7
.000
.000
.000
.000
.000
.000

cCOoOQDOoO

293.
293,

0

0.
293,
293.
293,
283,

SCOoOO0OQO0OOO

.000E+00
.000E+00
.000E+00
.GO0E+CD
.000E+00
,000E+00
.000E+00
0.000E+00
0.000E+00

COoOCCO0OOO

79.3
20.7
.000
.000
.000
.000
.0o0
.000

(=N == Re RN

79.3

20.7
0.000
0.000
.000
.000
.000
.000

OCOO0CC

COoO0OCOCoOoOLOoOOoOO

293,
293,

0.

0.
293.
283.
283.
283.

(= === = ]

.000E+00
.000E+00
. 000E+00

nAT.An

.000E+00
.DDCE+00
. 000E+00
.000E+00
.000E+00
.000E+00

79.3

20.7
0.000
0.000
0.000
0.000
.000
.000

79.3
20.7
.000
.000
.000
.000
.000
.000

SO0 00O0

273.0

0.000E+00

2-10



Scenario 1, Smoldering Cigarette in Sofa

Time = 500.0 seconds.

Upper temp(K) 293.0 283.0 293.0 318.8 294.5 294.3
Lower temp(K) 282.7 283.0 293.0 293.3 293,0 293.0 273.0

Upper vol(m#**3) 4.4 0.0 0.0 18.0 1.8 3.5

Layer depth(m) 0.3 0.0 0.0 0.5 0.2 0.2

Ceiling temp(X) 283.0 283.0 283.0 301.0 293.1 283.1

Up wall temp(K) 293.0 293.0 293.0 298.2 293.1 283.1

Low wall temp(K) 293.0 283.0 293.0 294.8 293.0 283.0

Floor temp(K) 293.0 293.0 283.0 293.3 283.0 293.0

Plume flow(kg/s) 0.000E+00 0.000E+00 0,000E+00 8,165E-02 0.000E+00 O.000E+00

Pyrol rate(kg/s) 0.000E+00 0.000E+00 ©.000E+00 7.,407E-04 0.00DE+00 0.000E+00

Fire size(W) 0.000E+0D0 O.COOE+00 O0.ODOE+OD 1.400E+04 35.234E-08 7.108E-08

0.000E+00 0.DOOE+00 0.0D00E+00 0,0C0E+00 0.000E+00 0.000E+00

Plume in ul(W) 0.000E+00 O, 000E+0C O0.000E+00 0.000E+0C 0.000E+00 0.000E+00

Plume in 11{(W) 0.000E+00 0.000E+00 0.000E+00 1, 400E+04 0. 000E+00 0.000E+00
Vent fire(W) 0.000E+00 0.0COE+0C 0.000E+00 0, 000E+00 5,234E-08 7.106E-08 0.000E+00

On target(W/m"2) 4 ,892E-26 0.000E+00 O0.000E+00 2.491E-02 2,535E-07 1.455E-07

Pressure(Pa) =~8.059E-01 -7,.948E-01 ~7.908E-01 ~7.960E-01 -7,643E-01 -~7.899E-01

Upper layer species

N2 2 78.3 78.3 79.3 77.8 79.1 79.1

0z X 20.7 20,7 20.7 18.2 20.6 20.5

coz x 0.000 0.000 0.000 1.82 0.169 0.248

CO ppm 0.000 0.000 0.000 1.780E+03 164, 238.

TUHC X 0.000 0.000 0.000 6.562E-11 1.138E-14 3.693E-15
H20 % 0.000 0.000 0.000 0.961 8.840E-02 0.130
OD 1/m 0.000 0.000 0.000 0.157 2.572E-02  1.938E-02
CT g-min/m"3 0,000 0.000 ¢.000 75.8 1.45 0,811
Lower layer species

N2 X 79.23 78.3 79.3 79.3 79.3 798.3

[« 4 20.7 20.7 20.7 20.7 20.7 20,7

coz 2 0.000 0.000 0.000 0.000 0,000 0.000

CO ppm 0.000 0.000 0.000 0.000 0.000 0.000

TUHC X 0.000 0.000 0.000 0.000 0.000 0.000

H20 % 0.000 0.000 0.000 0.000 0.000 0.000

0D 1/m 0.000 0.000 0.000 0.000 0.000 0.000

CT g-min/m”3 0.000 0.000 0.000 0.000 0.000 0.000
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HAZARD I Example Cases

Time = 1000.0 seconds.

Upper temp(K) 285.2
Lowar temp(K) 292.9
Upper vol(m**3) 14.0
Layer depth(m) 1.0
Ceiling temp(K) 293.3
Up wall temp(K) 293.3
Low wall temp(K) 293.1
Floor temp(X) 293.0
Plume flow(kg/s) 0.000E+00
Pyrol rate(kg/s) 0.C00E+00
Fire size(W) 0.000E+00
0.000E+00
Plume in ul(W) 0. 000E+00
Plume in 11(W) 0.000E+00
Vent fire(W) 0.000E+00
On target(W/m™2) 1.231E-06
Pressure(Pa) -7.642E-01
N2 2 78.5
02 2 19.8
coz k4 0.916
CO ppm 1.012E+03
TURC X 6.663E~12
H20 % 0.492
oD 1/m 0.109
CT g-min/m~3 10.3
N2 X 79.3
0z 20.7
coz 3.675E-04
CO ppm 0.380
TUHC % 0.000
H20 % 1.963E-04
0D 1/m 5.539E-05
CT g-min/m"3 5.542E~03

285.2 285.2 331.1
293.0 293.0 294.5
8.9 9.5 38.6
6.9 0.8 1.1
293.3 283.3 310.0
293.3 293.3 306.7
293.1 203.1 298.1
203.0 293.0 293.9
0.000E+00 O.000E+00 1.313E-01
0.000E+00 O.0D0E+00 1.481E-03
0.000E+00 O0.000E+00 2.800E+04
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.000CE+00 0.0C00E+00
0.000E+G0 ©0.000E+00 2.800E+04
0.000E+00 ©.000E+00 0.000E+00
1.209E-06 1,348E-06 1.188E-01
~7.4B64E-01 -7.488E-01 -1, 018E+00 -
Upper layer species
78.8 78.8 78.2
20.2 20.2 19.5
0.554 0.578 1.35
B16. 640. 1.659E+03
2.718E-12  3.305E-12  2.860E-11
0.287 0.309 0.737
0.108 0.111 0.285
9. 44 9,72 154.
Lower layer species
79.3 79.3 78.3
20.7 20.7 20.7
1.898E-05 2.307E-05 2.559E-02
1.834E-02  2,492E-02 28.3
0.000 0.000 4,166E~13
9.089E-06 1 235E-05 1.374E-02
2,237E-06 3.061E-06 3.13BE-03
5,308E-05 7.184E-05 0.215

OODOOoOCOoO0O0OO

304,
293.
16,
1.
296,
2935.
293,
293,

P @WK O N

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.985E-04
.026E-01 -7

POOOOOoOCO0

78.2
19.6
1.30
1.476E+03
2.654E-11
0.700
0.241
53.8

79.3
20.7
0.000
0.000
0.000
06.000
0.000
0.000

305.
293.
16,
1.
286,
285,
283.
293.

273.0

[l B I i = I ]

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.518E-03
.339E-01

0.000E+00

78.2
19.5
1.37
1.583E+03
2.687E-11
0.738
0.250
48.4

79.2
20.7
6.840E-02
74.2
9.685E-13
3.683E-02
8.879E-03
1.25
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Scenario 1, Smoldering Cigarette in Sofa

Time = 1500.0 seconds.

Upper temp(K) 289.2
Lower temp(X) 293.2
Upper vol(m*+*3) 30.7
Layer depth(m) 2.2
Ceiling temp(K) 294.8
Up wall temp(K) 294.5
Low wall temp(K) 293.8
Floor temp(K) 293.1
Plume flow(kg/s) 0.000E+00
Pyrol rate(kg/s) 0.000E+00
Fire size(W) 0.000E+00
0.000E+00
Plume in ul(W) 0.000E+00
Plume in L1(W) 0.000E400
Vent fire(W) 0,000E+00
On target(W/m™2) 8,596E-05
Pressure(Pa) ~9,312E-01
N2 X 78.3
02 1 19.7
co2 % 1.21
CO ppm 1.558E+03
TUEC % 1.717E-11
H20 % 0.664
oD 1/m 0.252
CT g-min/m~3 B2.5
N2 X 79.3
o2 2 20.7
coz 2.751E-02
CO ppm 32.4
TUHC % 4 ,349E-13
H20 % 1.4B88E-02
oD 1/m 1,120E-02
CT g-min/m™3 1.52

298.3 299.5 335.2
293.3 293.3 295.2
24.9 23.8 70.9
2.3 2,3 1.9
284.9 294.9 315.6
284.5 284.5 312.0
283.8 293.8 302.1
293.1 283.1 284.6
0.000E+00 0.0O00E+00 6.500E-02 0
0.000E+00 0.000E+00 2.222E-03 0
0,000E+0C 0.0D00E+00 4,200E+04 O
0.000E+0C C©,000E+00 0©.000E+00 0O
0.000E+0C 0.000E+00 O0.000E+00 0
0.000E4+00 ©.000E+00 4.200E+04 O
0.000E+0C 0.000E+00 5.371E-08 0
9.051E-05 ©.791E-05 1.783E-01 1
-9.407E-01 -8.515E-01 ~1.B70E+00 -1.
Upper layer species
78.4 78.4 77.9
19.7 19.7 18.2
1.13 1.14 1.66
1.447E+03  1.463E+03  2.415E+03
1,580E~11 1,616E-11 1.8695E-11
0.617 0.623 0.929
0.272 0.2786 0.412
66.4 68.3 221.
Lower layer species
79.2 79.2 79.2
20.7 20.6 20.7
7.487E-02 9,709E-02  5.379E-02
9a.3 117. 64.5
1.115E~12  1.449E-12 7.982E-13
4,0865E-02 5.272E-02 2.919E-02
3.4B1E-02  4,724E-02 5.029E-03
3.82 5.27 1.27

314.5 308.0
294.0 283.4 273.0
23.3 36.8
2.3 2.2
301.3 299.5
299.7 298.3
296.2 295.3
293.5 293.4
.000E+00 0.00CE+00
.000E+00 0.000E+00
.000E+00 0.000E+00
.000E+00 0.000E+00
.000E+00 0.000E+00
.Q0OE+00 0.000E+00
.000E+00 0,0Q0E+00 0.000E+00
.208E-02 3.728E-03
381E+00 -1.01BE+00
78.0 78.2
19.3 18.6
1.55 1.26
2.172E+03  1.710E+03
1.876E-11 1.596E-11
0.858 0.697
0.406 0.349
122. 83.1
79.3 78.2
20.7 20.7
3.290E-09 6.803E-02
3.710E-086 82.7
0.000 1.006E-12
1.771E-08  3.698E-02
3.227E-10  2.845E-02
1.028E-07 3.37
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HAZARD 1 Example Cases

Time = 2000.0 seconds.

Upper temp(K)
Lower temp(K)
Upper vol{m**3}
Layer depth(m)
Ceiling temp(K)
Up wall temp(K)
Low wall temp(K)
Floor temp(K}

Plume flow(kg/s)
Pyrol rate(ksg/s)
Fire size(W)

Plume in ul (W)
Plume In 11(W)}
Vent fire(W)

On target(W/m~2)

Pressura(Pa)
N2 Z
02 2

coz X
CO ppm
TUHC X
B20 4
oD 1/m

N2 %
02 X
coz %
CO ppm
TUHC %
H20 %
oD 1/m

CT g-min/m"3

304.
302.
30.
2.
287.
296,
285.
293.

WOWH NP NN

. 000E+00
.000E+00
. 000E+00
. 000E+00
.000E+00
.000E+00
.000E+00
.973E-D4
.277E+00

HOOOOoOOoOOoOoOC

77.8
18,1
1.80
2.703E+03
8.055E~12
1,01
0.3530
126.

77.9
19.2
1.70
2.518E+03
8.513E-12
0.951
0.440
26.7

304.5 304.7 349.1
293.4 293 .4 302.5
25.9 24 .4 84.3
2.4 2.4 2.3
297.2 287.3 323.5
296.4 296.5 319.3
285.2 285.2 308.1
283.4 283.4 295.9
0.000E+00 0.000E+00 3.B20E-02
0.000E+00 O0.000E+00 2.963E-03
0.000E+00 0.0DOE+00 S.BOOE+04
0.000E+00 0.000E+00 0.000E+00
0.000E+00 0.00DE+00 0©.CO0OE+00
0.00CE+00 O.0C00E+G0 5.600E+04
0.000E+00 G,OUDE+00 4. 378E-08
1.001E-03 1,0860E-03 5,589E-01
1.307E+00 ~1.317E+00 -2,659E+00 -
Upper layer specles
77.7 77.7 77.1
19.1 18.1 18.4
1.83 1.84 2.60
2.758E4+03 2.778E+03 4,.222E+03
7.757E-12  7.B74E-12 6.470E-12
1.03 1.03 1.48
0.524 0.524 0.841
131. 133. 307.
Lower layer species
79.1 79.0 77.8
20,5 20.4 19.3
0.272 0.380 1.63
379. 548, 2.410E+03
1,312E-08 1.831E-09 8.B33E-12
0.151 0.216 0.912
2. 388E-04 2.51BE-04 0.296
6.84 9.21 8.81

MOEOOOOOO O

.000E+00

326.0
294 .4
24.6

2.4
308.1
305.5
300.4
294 .3

.000E+00

.000E+00
.000E+00
.Q00E+00
.000E+00
,000E+00
.683E-02

HOOOODOOO

.030E+00 -1.

77.2
18.5
2,41
3.840E+03
7.098E-12
1.36
0.824
208.

78.3
20.7
5,258E-08
8, 146E-04
0,000
1,267E-07
6.904E-11
1,363E-07

317.
304,
ag.
2.
304,
302.
298.
293.

273.0

COROWMN S

.000E+00
.0D0E+00
.00DE+00
.000E+00
.000E+00
.0G00E+00
.000E+00 1,271E-08
.996E-02

609E+00

77.5
18.8
2.08
3.220E+03
6.327E-12
1.17
0.794
177.

77.8
19.1
1.75
2.621E+03
8.384E-12
0.984
0.477
26.2
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Scenario 1, Smoldering Cigarette in Sofa

Time = 2500.0 seconds.

Upper temp(K) 309.6
Lower temp(K) 306.5
Upper vol{m**3) 29.7
Layer depth{m) 2.2
Ceiling temp(K) 300.2
Up wall temp(K) 299.0
Low wall temp(K) 288.2
Floor temp(K) 293.5
Plume flow(kg/s) 0.000E+0Q0
Pyrol rate(kg/s) 0.000E+00
Fire size(W) 0.000E+00
0.000E+00
Plume in ul(W) 0,000E+DD
Plume in 11(W) 0.000E+00
Vent fire(W) 0.000E+00
On target(W/m~2) 4_.328E-03
Pressure(Pa) ~1.474E+00
N2 X 76.7
0z 2 18.0
coz2 % 3.02
CO ppm 5.162E+03
TUBC % 4 ,747E-12
H20 4 1.73
oD 1/m 1.14
CT g-min/m"3 233,
N2 X 76.9
02 X 18.1
coz2 % 2.84
CO ppm 4.809E+03
TUHC 2 4,772E-12
H20 b4 1.63
oD 1/m 0.913
CT g-min/m"3 | 113.

310.0 310.2 363.0 336.2 325.2
293.7 293.8 307.3 295.5 308.3 273.0
25.9 244 82.0 24.8 38.7
2.4 2.4 2.3 2.4 2.3
300.4 300.5 333.2 315.3 308.3
298.1 298.2 328.4 312.0 306.8
296.8 297.0 316.8 304.8 302.9
293.7 293.7 297.2 295.2 294 .4
0.000E+00 0,000E+00 4, 906E-02 0.000E+00 0.000E+00
0.000E+00 0,000E+00 3.704E-03 0.000E+00 0.000E+00
0.D00E+00 0.000E+00 7.000E+04 0.000E+00 0.000E+00
0.000E+00 O.000E+00 0.0COE+00 0.000E+00 0.000E+00
0.000E+00 0,000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 0,000E+00 7.000E+04 0.000E+00 0O.000E+00
0.000E+00 0,000E+00 1,690E-08 0.000E+00 0,000E+00 8,326E-08
4_.738E-03 4.977E-03 1.351E+00 1.9B63E-01 6, 08B8E-02
1.523E+00 ~1.335E+00 -2.842E+00 -2.362E+00 ~1.83BE+00
Upper layer species
76.7 76.7 75.9 76.1 76.4
17.9 17.9 17.1 17.3 17.7
3.086 3.07 3.88 3.67 3.31
5.247E+03 5.274E+03  7.051E+03  6.572E+03  5.782E+03
4.704E-12 4.676E-12 5.818E-12 5.879E-12  4.501E-12
1.76 1.76 2.25 2.13 1.81
1.08 1.09 1.50 1.54 1.57
233. 234, 442, 348. 323.
Lower layer species
10.8 4,52 76.9 2,270E-03 76.8
2.81 1.17 18.2 5.831E-04 18,1
3.732E-02  2,229E-02 2.78 1.120E-05 2.90
52.0 31.3 4,646E+03 0.173 4.944E+03
5.568E-05  5.354E-05 5.085E-12 0.000 4,858E-12
2.0B68E-02  1.237E-02 1.58 2,898E-05 1.867
7.085E-10 4 .640E-10 0.537 6.8904E-11  0.907
6.84 9.22 64.8 1.365E-07 112,
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HAZARD 1 Example Cases

Time = 3000.0 seconds.

Upper temp(K)
Lower temp(K)
Upper vol(m**3)
Layer depth(m}
Ceiling temp(K)
Up wall temp(K)
Low wall temp(K)
Floor temp(X)

yma Flowils /ey
M8 Li0WIZE/ S/

rol rate(kg/s)
Fire size(W)

g

Plume in ul(W)
Plume in 11(W)
Vent fire(W)

On target(W/m"2)

Pressure(Pa)
N2 X
02 3

coz2 2
CO ppm
TUBC %
H20 X
oD 1/m

CT g-min/m"3

N2 %
02 X
co2 X
CO ppm
TUHC x
H20 %
oD 1/m

CT g-min/m"3

402.
309.
30.
2.
334.
326.
3l12.
295.

WRwaANNDLU

nnnNE+aNn
v

.000E+00
.000E+00
.000E+00
.QO0E+00
.Q00E+00
.000E+00
.162E+00
.539E-01

O OO0OO0O0OOo0

62.7
8.67
11.7
8,589E403
8.985
6.38
10.0
469.

75.7
17.0
4,13
4.216E403
0.267
2.28
1.27
286,

395.6 386.6 €42.5
296.2 286.3 327.9
25.0 23.8 79.5
2.3 2.3 2.2
331.2 331.7 519.9
324.1 324.5 500.7
310.4 310.7 463.5
296.0 296.0 325.6
0. 000E+00 O QQ0E+00 4 218E-01
0.000E+00 Q,000E+00 1,365E-01
0,000E+00 ©.000E+00 6.621E+05
0.000E+00 o, 000E+00 0,0CO0E+00
0.000E+00 ©0.000E+00 ©0,CCOE+00
0.000E+00 O ,0CO0E+00 6.621E+03
0.000E+00 0,00Q0E+00 0.000E+00
6.24CE+00 ©.490E+00 8,414E+02
~7.045E-01 ~7.311E-01 ~-3,228E+00 -
Upper layer species
63.5 63.3 486.5
9.06 8.96 1.07
11.4 11.5 16.7
8.604E+03 8.605E+03 8.718E+03
8.21 8.38 24,2
6.23 6.27 9.16
9.44 9.46 10.7
480, 461. 730.
Lower layer species
76.0 75.4 74.3
17.2 16.7 16.0
3.82 4,37 5.08
6.418E+03 6.477E+03 4, BOBE+03
5.957E-02 0,229 1.05
2.18 2.48 2.79
4, 544E-08  5.355E-08 0.610
14.2 17.4 130.

VOO0 O O

503.
308.
23.
2.
386.
3el.
3s52.
303.

NoOooOwoLN

annE+nn
1Y

PUVVRTY

.000E+00
.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00
.101E+02
.395E+00 -1,

~FPOCOOOQQO

50.7
2.53
16.3
9,033E+03
18.4
8.88
12.8
652.

63.89
7.36
14.3
9.820E+03
4.85
7.73
0.175
15.6

460.
308.
37.
2.
368.
356.
33z.
298,

273.0

NN @

ONNE+ON
v

JUVVETY

.0C0E+00
. 000E+00
.000E+00
,000E+00
.000E+00
. 000E+00
.470E+01

3.015E+05
611E+00

58.7
6.74
13.0
8.628E+03
12.5
7.13
11.4
608,

75.1
16.7
4.43
4 .385E+03
0.630
2.44
0.692
232,
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Scenario 1, Smoldering Cigarette in Sofa

Time = 3500.0 seconds.

Upper temp(K)
Lower temp(X)
Upper vol(m**3)
Layer depth(m)
Ceiling temp(K)
Up wall temp(K)
Low wall temp(K)
Floor temp(K)

Plume flow(kz/g)
Pyrol rate(kg/s)
Fire size(W)

Plume in ul(W)
Plume in 11(W)
Vent fire(W)

On target(W/m~2)

Pressure(Pa)
N2 2
02 2

coz %
CO ppm
TUHC X%
H20 %
oD 1/m

CT g-min/m"3

N2 1
02 1
coz2 1
CO ppm
TUBC %
H20 %
oD 1/m

CT g-min/m™3

419.0 418.5

338.5 342.4

27.5 25.7

2.0 2.4

354.2 352.3

345.1 343 .4

329.4 326.7

297.8 299.1
0.000E+00 0.000E+00 0
0.000E+00 0.000E+00 O
0.000E+00 0.000E+00 0
0.000E+00 O0.000E+0O0 O
0.000E+00 0.000E+00 0
0.000E+00 0.000E+00 O
0.000E+00 0.000E+00 0
1.422E+01 1.311E+01 1

~3.897E-01 -8.018E~01 -8.

418.0 438.7 398.5 542.1
344 .7 364.3 307.1 350.6 273.0
24.3 83.4 24.6 33.7
2.4 2.3 2.4 2.0
353.0 422.8 373.4 406.4
344.1 418.9 365.9 382.5
327.3 401.8 346.2 361.1
299.2 315.6 304.5 303.7
.Q00E+00 8 415E-02 0, 000E+00 0.000E+00
.000E+00 8.143E-03 0.000E+00 0.000E+00
.D00E+00 2.129F+04 0.000E+00 6.393E+05
.000E+00 0.000E+00 0,000E+00 0.000E+00
.000E+00 0.000E+00 0.000E+00 0.000E+00
.0C0E+00 2.128E+04 0.000E+00 0.000E+0D
.000E+00 O0.000E+00 0.000E+00 6.383E+05 4 257E+05
,376E+01  2,542E+01 6.982E+00 2.171E+02

304E-01 -1,218E+00 -5.938E-01 -1.611E+00

Upper layer species

56.4 56.2 56.2 51.6 51.1 57.9
3.64 3.59 3.589 2.42 2.25 3.83
17.4 17.4 17.4 17.3 17.3 17.8
7.664E+03  7,697E+03  7,688E+03  7.782E+03 7.947E+03  7.419E+03
11.7 11.8 11.8 17.7 18.3 9.43
9.18 9.19 9.18 9,15 9.18 9.35
12.7 12.7 12.6 10.9 12.8 9.89
1.563E+03 1.543E+03  1.540E+03 1.665E+03 1.765E+03 1.644E+03
Lower layer species
66.2 59.0 58.0 57.2 0.984 65.4
11.2 5.83 5.84 5.84 0.113 10.7
9.50 14.8 14.8 14,2 0.220 10.0
4,318E+03 6.691E+03  6,682E+03  6,584E+03 151. 4,556E+03
7.10 10.8 10.8 13,7 7.462E-02 7.48
5.04 7.86 7.85 7.54 0.119 5.32
8.88 9.86 10.0 6.59 2,226E-08 3.99
1.078E+03 60.5 68.4 578. 16.8 765,
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HAZARD 1 Example Cases

Time = 4000.0 seconds.

Upper temp(K)
Lower temp(K)
Upper vol(m**3)
Layer depth(m)
Ceiling temp(K)
Up wall temp(K)
Low wall temp(K)
Floor temp(XK)

Plume flow(kg/s)
Pyrol rate(kg/s)
Fire size(W)

Plume in ul(W)
Plume in 1L1(W)
Vent fire(W)

On target(W/m"2)

Pressure(Pa)
N2 %
02 X
coz
CO ppm
TUHC %
H20 X
oD 1/m

CT g-min/m™3

N2 x

02 4

co2 4

CO ppm

TUHC 4

H20 2

oD 1/m

CT g-min/m"3

4041
369.1
23.2
1.7
367.7
358.4
345.2
300.1

0.000E+00
0,.000E+00
.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00
. 58BE+00
.513E+00

SEOOODOoCO0

60.5
4.05
18.8

6.638E+03

5.34
9.74
10.2

2.381E+03

66.9
9.74
12.4

4,379E+03

3.55
6.41
8.10

1.653E+03

400,
311.
25.
2.
366.
358.
340,
302.2

BN NN

0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.0CQE+0C
0.0CCE+00
0.CC0E+0C
7.575E+00
~4 ,932E4+00 -4

~N~oooooaoo

401,
313.
24,
2.
366.
358,
341,
aoa.

WNOOSNNW

.000E+00
.000E+00
.000E+00
.OC0E+00
.000E+00
.000E+00
.000E+CO
.770E+00
.94BE+00 -4

MOOCOoOONW

402.
318.
85.
2.
380.
3g2.
373.
311.

DWW OSON

.122E-03
.750E-03
.000E+00
.000E+00

.G00E+00
.000E+00
.130E+00
.980E+00

Upper layer species

60.5
4.03
18.8
6.647E4+03
5.38
9.75
10.3
2.355E+03

60.5
4.03
18.8
6,645E+03
5,36
8.75
0.2
2,347E403

57.7
3.67
18.1
6.782E+03
9.48
9.44
10.8
2.613E+03

Lower layer species

61.8
5.31
17.3
6,165E+03
5.18
8.8
0.691
328.

61.9
5.34
17.2
6.151E+03
5.15
8.96
0.835
353.

58.8
4.95
16.5
6.402E+03
8.57
8.63
0,139
716.

.000E+00
.000E+00
.O00E+00
.000E+00

.000E+00
.000E+00
.653E+00

0

0

0

0

.000E+00 0.
0

0

2

-4 425E+00 -5.

375.8
306.2
24,4
2.4
358.4
356.6
336.6
303.4

000E+00

WuLooowmo o

57.0
3.55
18.0
6.882E+03
10.5
9.39
12.1
2.868E+03

.261E-04
.031E-03
.430E-04
.178

.231E-04
.558E~05
.B44E-12
1€.8

[ R R oR=g  RE N

450,
381.
33.
2.
411,
402.
379.
307.

DUANUVOLELD

.000E+00
.000E+00
.563E+04
.000E+C0
.000E+00
.000E+00
.563E+04
.4SBE+(0]

549E+C0

60.7
4,06
18.8

273.0

0.000E+00

6.599E+03

5.18
8.76
8.02

2.353E+03

65.1
8.09
14.2

5.030E+03

4.09
7.37
4.71

1.034E+03
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Scenario 1, Smoldering Cigarette in Sofa

Time = 4500.0 seconds,

Upper temp(K) 391,53 3982.1 382.9 386.2 363.2 436.4
Lower temp(K) 357.5 310.0 311.1 312.0 304.2 361.5 273.0
Upper vol(m**3) 28.1 25.8 24,4 87.3 24.8 35.8
Layer depth{m) 2.1 2.4 2.4 2.4 2.4 2.1
Ceiling temp(K) 364 .4 363.7 364.4 371.4 349.9 402. 4
Up wall temp(K) 359.5 356.8 359.4 376.3 350.0 388.2
Low wall temp(X) 348.3 342.0 342.8 359.1 334.5 380.2
Floor temp(X) 300.4 303.0 303.1 310.0 302.8 307.5
Plume flow(kg/s) 0.000E+00 O0.000E+00 ©.000E+00 1,800E-03 0.000E+00 0.000E+00
Pyrol rate(kg/s) 0.000E+00 O0.0O00E+00 0.000E+00 1.500E-03 O0.000E+00 0.000E+00
Fire size(W) 0.000E+00 0.000E+00 ©.000E+00 O0.000E+00 O,000E+00 7.2B81E+04
0.000E+00 0.000E+00 0.000E+00 0.000E+00 0O.C00E+00 0.000E+00
Plume in ul(W)  0.000E+00 0.000E+00 0.D0QE+00 0.000E+00 0.000E+00 0.000E+00
Plume in 11(W) 0.000E+00 0.000E+0OC ©,000E+00 0.000E+00 0.000E+00 O,000E+00
Vent fire(W) 0.C00E+00 0, 000E+D0 ©.O00E+00 0.0D0E+00 0.000E+00 7.2B81E+04 1,474E+D4
On target(W/m~2) 5.299E+00 5.435E+00 5 608E+00 4 264E+00 1.3B9E+00 2,387E+01
Pressure(Pa) -3,584E+00 ~-3,902E+00 -3.844E+00 -3,585E+00 -2,8899E+00 -3.687E+00

Upper layer species

N2 X 62.7 62.7 62.7 61.0 60.5 62.8
02 1 4,58 4,57 4,57 4,30 4.19 4.57
co2 )4 18.9 18.9 18.8 18.6 18.6 18.0
CO ppm 6.175E+03 6.180E+03 6,178E+03 6.282E+03 6.3B2E+03 6.152E+03
TUHC 4 2,59 2.62 2.61 4.97 5.85 2.25
H20 2 8,77 2.77 9.77 9.64 9.62 9.82
oD 1/m 10.0 10.3 10.4 10.5 11,3 8.18
CT g-min/m"3 3.109E+03 3.,082E+03 3.071E+03 3.44BE+03 3.813E+03 3.000E+03
Lower layer species
N2 4 65.8 83.86 63.7 62.0 2,525E-03 66.0
02 4 7.67 5.83 5.84 5.18 2.125E-04 7.86
co2 % 15.3 17.6 17.6 17.6 7.139E-04 15.0
CO ppm 5.002E+03 5.790E+03 5.784E+03 5.977E+03 0.392 4.932E+03
TUHC ] 2.23 2.62 2,81 4.84 2.308E-D4 2.20
R20 4 7.88 9,11 9.10 8.13 3.708E-04 7.77
oD 1/m 8.77 2.14 2.39 0.728 6.170E-11 3.76
CT g-min/m"3 2.239E+403 489. 536. 751, 16.8 1,318E+03
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HAZARD 1 Example Cases

)

Time = 5000.0 seconds.

Upper temp(K) 373.9
Lower temp(K) 354.86
Upper vol{m**3) 25.4
Layer depth(m) 1.9
Ceiling temp(K) 356.2
Up wall temp(K) 354.5
Low wall temp(K) 345.8
Floor temp(X} 300.0
Plume flow(kg/s) 0.000E+00
Pyrol rate(kg/s) 0.000E+00
Fire size(W) 0.000E+00
0.000E+00
Plume in ul(W) 0.000E+00
Flume in 1L(W) 0.000E+00
Vent fire(W) 0.000E+00
On target(W/m~2) 2, 419E+00
Pressure(Fa) -3.396E+00
N2 % 63.9
02 4 5.01
co2 4 18.8
CO ppm 5.905E+03
TUHC X 1.28
H20 z 9.67
oD 1/m 9.74
CT g~min/m™3 3.797E+03
N2 4 66.6
02 % 7.79
coz H 15.4
CO ppm 4, 862E+03
TUHC % 1.11
H20 X% 7.95
0D 1/m 7.33
CT g-min/m"3 2.770E+03

373.8 374.4 368.6

328.7 334.86 310.6

25.8 24.3 87.3

2.4 2.4 2.4

355.8 336.4 356,2

354.0 354.6 362.4

341.8 343.2 347 .4

302.7 302.7 308.7
0.000E+00 0,000E+00 2.509E-04 O
0.000E+00 0,000E+00 2.3500E-04 0
0.000E+00 0 .000E+00 O0.0C00E+00 O
0.000E+00 0,000E+00 O0.0Q0E+00 0
0.000E+00 0,000E+00 O0,000E+00 O
0.000E+00 0,000E+00 O.000E+00 O
0.000E+00 ©0,000E+00 O0.000E+00 O
2.402E4+00 2,420E+00 1.845E+00 6
3.618E+00 -3,62Z8E+00 -3,528E+00 -3

Upper layer species

63.9 £63.9 63.0
5.01 5.01 4,81
18.8 18.8 18.7
5,802E+03 5.901E+03 5,988E+03
1.27 1.27 2,42
9.67 9.67 9.65
8.38 8,18 10.3
3.708E+03 3.686E+03 4,210E+03
Lower layer specles
63.9 64.0 62.2
5.35 5.34 5.16
18.2 18.3 17.7
5.814E+03 5.810E+03 5.9B5E+03
1.72 1.63 4.33
9.40 9.42 9.18
4 ,95BE-05 5.280E-05 7.982E-03
524, 575. 763,

351.
303.
24,
2.
341,
342,
329,
302.

WO+

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.B14E-01
.DB4E+00 -4

NNOOCONOO

62.6
4.69
18.7
6.048E+03
2.96
9.65
12.1
4.700E+03

.883E-05
.670E-05
.262E-05
.181

.808E~05
.868E-05
.735E-11
16.8

VN WO =

402,
360.
34,
2.
383.
384,
371.
306.

273.0

OOk W e

.000E+00
.000E+00
.BOSE+04
.000E+00
.000E+00

.DOOE+Q0

.BOSE+04 1.728E+03

.982E+00

. 188E+00

64.0
5.05
18,8
5.877E+03
1,11
9.686
12.6
3.810E+03

65.9
7.14
16.2
5.107E+03
1.13
8.36
4.05
1.600E+03
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Scenario 1, Smoldering Cigarette in Sofa

2.6 Input Data for EXITT for Scenario 1 (Example Data File SCEN-1.BLD)

6 20

12345

oo,
LN R
&0 .

12345

~o
s

@™
[

LN
@® W

L ]

E R N =0~
@

[y

2.4 2.4 2.6 2.4 2.4

o
NN
> b

[=]
NN

SOo O
oo

35 35 35
35 35 35 35 35
35 35 35 35 35
35 35 35 35 35

1
-1.
7

0

“.’D’
o
IR
&~
BN~

[-X=-N-1)
(=]

[-N=X~3
. .

83 83 83 83 83

83 95 83 83 B3
83 83 83 83 95
85 83 83 83 83

27

-
COVANNAUMUNMUS LD WWNN - =

Qe b e s o
DN\ N

12
15
20
13
15

7
14

9
18
19
11
16
17

7
15
16
20
18
17
18
17
20
20
19
18
19
18

WENRSRERENNFEOEONNWNNN S W NN W

R R
o

DN
I )

0o

.82880
.40729
.80277
.52400
.71167
. 13360
.52400
.12699
.26720
.38056
.13360
.74320
.35280
.51035
.05740
.43840
.67640
.68606
. 50097
.13360
.92772
.57080
28798
37160
.05033
.28162
. 28682
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HAZARD 1 Example Cases

2.7 Printed Output from EXITT for Scenario 1

EXITT Version: 18.1 - Creation Date: 02/08/88 - Run Date: 04/28/88

FAST DUMP FILE : SCEN-1.DMP
BUILDING/OCCUPANT FILE: SCEN-1.BLD
EXITT OUTPUT FILE : SCEN-1.EXT
EXITT DUMP FILE : SCEN~1.EVA
NO. OF ROOMS (RUN WITH FAST) 6
NO. OF DOORS 2
NO. OF WINDOWS 4
TOTAL NUMBER OF NODES 20

EXITT NODE EXITT ROOM  FAST ROOM ROOM FLOOR

NUMBER NUMBER NUMBER HEIGAT HEIGHT

(M) M)

1 1 1 2.4 0.0
2 2 2 2.4 0.0
3 3 3 2.4 0.0
4* 4 4 2.4 0.0
5 5 5 2.4 0.0
6 6 6 2.4 0.0
7 7 ] 2.4 0.0
8 8 1 2.4 0.0
] 4 7 2.4 0.0
10 18 7 2.4 0.0
11 5 8 2.4 0.0
12 1 8 2.4 0.0
13 2 8 2.4 0.0
14 3 8 2.4 0.0
15 7 6 2.4 0.0
185 7 6 2.4 0.0
17% 18 4 2.4 0.0
18% 18 4 2.4 0.0
lg* L} ] 2.4 0.0
20 1 1 2.4 0.0

* INDICATES NODE IS IN BURN ROOM

NODE NUMBER NOISE LEVEL (DECIBELS)

1 35
2 35
3 35
4 35
3 35
8 35
7 35
8 33
9 35
10 35
11 a5
12 35
13 35
14 a5
15 35
16 35
17 35
18 35
19 35
20 35
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Scenario 1, Smoldering Cigarette in Sofa

HUMBER OF SMOKE DETECTORS: 1
SMOKE DET NO. NODE ACTIVATION TIME (SEC)
1 7 DETERMINED BY EXITT TO BE 0.0 SECONDS

EXITT NODE NUMBER ALARM LEVEL (DECIBELS)
1

1 a3
2 83
3 83
L} 83
5 83
8 83
7 85
8 83
8 83
10 82
11 83
12 83
13 83
14 a3
15 95
18 85
17 83
18 a3
19 83
20 83
EDGE LIST
FROM NODE TO RODE DISTANCE (M)

1- 12 1.83

- 15 3.41

- 20 1.88

2 - 13 1.52

- 15 2.71

3 - 7 2.13

- 14 1.52

4 - 8 3.13

- 18 4.27

- 18 2,38

5 - 11 2.12

- 16 2,74

- 17 3.35

6 - 7 2.51

7 - 3 2.13

- 6 2.51

- 15 2.06

- 16 2.44

a8 - 20 1.68

9 - 4 3.13

- 18 3.69

10 - 17 1.50

- 18 2.13

11 -~ 3 2,13

- 17 1.83

12 - 1 1.a3

- 20 1.57

13 - 2 1.52

14 - 3 1.52

15 - 1 3.41

- 2 2.71

- 7 2.06

- 20 4.27

16 - 5 2.74

- 7 2.44

- 18 1.37

17 - 5 3.35

- 10 1.50

11 1.93

- 18 2.05

2-23



HAZARD I Example Cases

- 19 4,29
18 - 4 4,27
- 10 2.13

- 17 2.05

- 18 3.30
19 - 4 2,38
- 8 3.69
16 1.37

- 17 4.29

- 18 3.30
20 - 1 1.89
- 8 1.68
12 1.57

15 4.27

TOTAL NUMBER OF DIRECTED EDGES 54

NUMBER OF PEOPLE 1

PERSORN LOCATION AGE SEX STATE SLEEP REQUIRE
PENALTY  ASSISTANCE
1 1 30 MALE ASLEEP 40.0 NO

ACTIONS TAKEN BY PERSON 1
NODE ROOM TIME SAV- SAVED DESTI- ACTION
ING BY RATION

1 1 0.0 =~- - -~ INITIAL FOSITION

1 11180.0 -~- -- -- LEAVE BUILDING

15 6 1182.0 ~-- -- 9 ARRIVE AT NEW NODE

7 61183.2 ~-- - 9 ARRIVE AT NEW NODE
16 6 1184.7 -- -- § ARRIVE AT NEW NODE
19 4 1186.4 - -- 8 ARRIVE AT NEW NODE

8§ 7 1188.6 -~ -- 9 LEAVE BUILDING THROUGH DOCR
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Scenario 1, Smoldering Cigarette in Sofa

2.8 Printed Output from TENAB for Scenario 1

FAST Version: 18,3
TENAB Version: 18.1 - Creation Date: 02/09/88 - Run Date: 04/28/83

FAST DUMP FILE :  SCEN-1.DMP
EXITT DUMP FILE : SCEN-1.EVA
TENAB OUTPUT FILE: SCEN-1.TEN
TENAB DUMP FILE : SCEN-1,PLT

OCCUPANT NODE NUMBER ROOM NUMBER FLOOR ELEVATION ENTER TIME (S)

1 1 1 0.00 0.0
15 8 0.00 1182.0
7 ] 0.00 1183.2
16 6 0.00 1184.7
is 4 0.00 1186.4
9 DOOR 0.00 1188.6
FACTORS INCAPACITATION LEVEL LETHAL LEVEL
FED1 0.5 1.0
TEMP1 DEG C 65.0 100.0
CcT (G-MIN/M3) 450.0 900.0
FED2 1.0
TEMP2 1.0
FED3 1.0
PERSON 1
TIME RODE CONDITION CAUSE  FED1 TEMP1 cT FLUX
FED2 TEMP2
FED3
(SEC) (G-MIN/M3) (KW-SEC/M2}
1190, 9 ESCAPE 0.000E+00 0.218E+02 0.156E+02 0.340E-03
0,162E+00 0.000E+00
0.46CE-01
5110, 8 FINAL TIME 0.000E+00 0.218E+02 0.156E+02 0.340E-03
0.162E+00 0.000E+00
C.460E-C1

FED1 - THE FRACTIONAL EFFECTIVE DOSE DUE TO
CO,CO2,HCN AND 02 BASED ON THE HAZARD I
TENAB FED PLUS AN OXYGEN TERM

FED2 - THE FRACTIONAL EFFECTIVE DOSE DUE TO
C0Q,CO2,HCN AND 02 BASED ON PURSER'S
EQUATIONS

FED3 - THE FRACTIONAL EFFECTIVE DOSE DUE TO
COZ BASED ON PURSER'S EQUATIONS

TEMP1 - THE AVERAGE TEMPERATURE OF THE
LAYER OF THE ROOM TO WHICH THE
PERSON IS EXPOSED - IT IS THE
SAME AS TEMP USED IN THE HAZARD I TENAB

TEMP2 ~ THE FRACTIONAL EFFECTIVE DOSE DUE IO
CONVECTIVE HEAT BASED ON PURSER'S
EQUATIONS

* IF PERSON IS WAITING AT A WINDOW, HE IS CONSIDERED TO BE
AT THE NODE (ROOM) FROM WHICH HE CAME PRIOR TC REACHING THE WINDOW
THIS ALLOWS HIM TO CONTINUE TO BE EXPOSED TO THE ROOM FIRE CONDITIONS
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Scenario 2, Grease Fire in Kitchen

CHAPTER 3. SCENARIO 2, GREASE FIRE IN KITCHEN

3.1 Summary of Fire Scenario 2

For scenario 2, a pot of burning vegetable oil exposes overhead cabinets and spills over
exposing lower cabinets. There are five occupants in the house ranging in age from 5 to

71.

BUILDING: Ranch house

OCCUPANTS:Father aged 30, fully capable and awake, in bathroom off master bedroom.

DOORS:

FIRE:

FUEL:

CEILINGS:

Mother, aged 30, fully capable and awake, in hallway near washer/dryer.

Daughter, aged 7, fully capable and awake, in living room watching
television.

Son, aged 5, fully capable and awake, in living room watching television.
Grandmother, aged 71, fully capable and awake, in bedroom 3.

The following doors are closed: bedroom 3; master bedroom; door to
bathroom of master bedroom. The only opening to the outdoors is a
partially open window in the master bedroom. Fire room window is closed.

Pot of burning vegetable oil 12 inches in diameter exposes overhead cabinets
and spills over exposing lower cabinets.

Burning vegetable oil taken directly from HAZARD I fire property database.
Material code CKG001, Cooking oil, corn; cottonseed; etc.; in 12-in pan.
Kitchen cabinets use a modified wardrobe fire taken from HAZARD 1 fire
property database. Material code CLT001, Wardrobe closet, plywood, FR
paint. Peak mass loss rate reduced to accurately simulate kitchen cabinet
fire.

Gypsum board, standard, taken directly from HAZARD I materials property
database. Material code GBDO0O01.
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HAZARD 1 Example Cases

WALLS:

FLOORS:

Gypsum board, standard, taken directly from HAZARD I materials property
database. Material code GBD001.

0.15-m-thick concrete slab, taken directly from HAZARD 1 materials
property database. Material code CNC001, Concrete, normal weight, Type 1
cement, Dolomite aggregate.




Scenario 2, Grease Fire in Kitchen

3.2 Floor Plan and EXITT Building Description for Scenario 2

<> EXITT - room number associated with node
O EXITT - node number

D Fast room number associated with node

Dining
area

33



HAZARD 1 Example Cases

3.3 FAST Input Data for Scenario 2 (Example Data File SCEN-2.DAT)

VERSN
TIMES
TAMB
EAMB
HI/F
WIDTH
DEPTH
REIGH
HVENT
HVERT
HVENT
HVENT
HVENT
HVENT
CVENT
CVENT
CVENT
CVENT
CVENT
CVENT
CEILI
WALLS
FLOOR
CHEMI
LFBO
LFBT
LFPOS
LFMAX
FTIME
FMASS
FHIGE
FAREA
FQDOT
CT
HCR
co

oD
DUMFR

18 Scenario 2, Ranch House, Kitchen Greese Fire
1500 100 30 30 0
293. 101300. 0.
273. 101300, 0.
0.00 0.00 0.00 0.00 0.00 0.00
3.60 3.00 3.00 4,50 2.70 1.92
3.80 3.60 3.40 8.10 3.80 8.79
2,40 2,40 2,40 2,40 2.40 2.40
1 6 1 1.10 2.10 0.00
1 7 1 0.81 1.22 0.91 0.00
2 6 1 1.10 2.10 0.00
3 6 1 1.10 2.10 0.00
4 5 1 1.10 2.10 0.00
4 6 1 1.10 2,10 0.00
i1 6 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1
171 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.
2 6 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1
3 6 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1
4 5 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1
4 6 1 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1
GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM
GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM GYPSUM
CONCRETE CONCRETE CONCRETE CONCRETE CONCRETE CONCRETE
16. 0. 6.0 27950000, 300,
5
2
1
9
5. 145, 70. 30, 40, 50. 10. 140, 830.
0.0000 0.0042 0,0042 0.0220 0,0506 0.0506 0.0131 0.0256 0.0131
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1.00 1.00 1.00 1,50 2.00 3.00 3.00 3.00 3.00
0.00 1.17E+05 1.17E+05 6.15E+05 1.41E+06 1.41E+06 3.BB6E+05
1.000 1.000 1,000 1.000 1.000 1.000 1.000 1,000 1.000 1.000
0.080 0.080 0.080 0.080 0,080 0.080 0.080 0.080 0.080 0.080
0.000 0.000 0.000 0,234 0.134 0.134 0,016 0.031 0.063 0.000
0.000 0.000 0.000 0.050 0.031 0.031 0.000 0.000 0.000 0.000
SCEN-2 .DMP

.00

00

.00
.00
.00
.00

1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00
1.00 1.00

.0058

0.00

3.00

.16E+05 3.6BE+05 1.€5E+05




Scenario 2, Grease Fire in Kitchen

3.4 Selected Graphs from Scenario 2

1600.0 |
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Scenario 2, Grease Fire in Kitchen

3.5 Printed Output from FAST for Scenario 2

FAST version 18.3.2 - created February 1, 1889

Total compartments =

FLOOR PLAN

Width
Depth
Height
Area
Volume
Celling
Floor

CONNECTIONS

1 (D

21

3I(D

S(L

Width
Soffit
Sill
a,Soffit,
a,5ill

Width
Soffit
Sill
a.Soffit
a.5ill

Width
Soffit
8411

a. Soffit
a.5ill

Width
Soffit
Sill
a.Soffit
a. Sill

Width
Soffit
Sill
a.Soffit
a.8i11

Width
Soffit
Sill
a.Soffit
a,.Sill

Material names

Ceiling:

Walls:
Floor:

GYPSUM
GYPSUM
CONCRETE CONCRETE CONCRETE CONCRETE CONCRETE

3.6 3.0
3.8 3.6
2.4 2.4
13.7 10.8
32.8 25.9
2.4 2.4
0.0 0,0
0.00 o0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0,00
0.00 0.00
0.00 0,00
0.00 0,00
0.00 0,00
6.00 0.00
0.00 0.60
0.00 0.00
0.00 0,00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0,00
0,00 0.00
1.10  1.10
2.10 2.1¢
0.00 G.00
2,10 2.10
0.00 0.00
GYPSUM
GYPSUM

e
ONSONWW
SN E LD

5

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
6.00

(=]
<
(=4

covoo
00000 0OOOO
SEOOO

DODODO0C0
DOOO00

GYPSUM
GYPSUM

oo o
ONNODN OB
OCrUnLE WL

0.00
0.00
0.00
0.00
0.00

0.00
0.00

Scenario 2, Ranch House, Kitchen Greese Fire

Lol
ON>OoONWN

GYPSUM

GYPR!

SUM

(=20 N+ WA . N ]

0.00
0.00
6.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

6.00
0.00
0.00
0.00
0,00

1.10
2.10
0.00
2.10
¢.00

0.00
0.00
0.00
0.00
¢.00

0.00
0.00
0.00
0.00
0.00

&
ONOON®-
OO Ls®O

1.10
2.10
0.00
2.10
g.co

2.10
0.00
2.10
0.00

1.10
2.10
0.00
2.10
0.00

1.10
2,10
0.00
2.10
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

GYPSUM
GYPSUM

[~R= NN CSoooo OR QRO
[~ (=4 w
(=] o -

[~ R R NoNat
o
(=]

GYPSUM
GYPSUM
CONCRETE
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HAZARD 1 Example Cases

Thermal data base used: THERMAL.TFF

Name Conductivity Specific heat Density Thickness Emissivity **Codesh*
CORCRETE 1.75 1.000E+03 2.,200E+03 0.150 0.940 188 U
GYPSUM 0.160 800. 800. 1.600E-02 0.900 38 U
Compartment of origin is 5
Print interval (seconds) 100
Number of fire specification intervals is 9
Total time (seconds) 1500
Fire position 1
Limiting oxygen index (X) = 6.0
Initial relative humidity (%) = 0.0
Fire type is a SPECIFIED (CONSTRAINED}
Pyrolysis temperature (K) = 300.
Ambient air temperature (K} = 293,
Ambient reference pressure (Pa) = 101300,
Reference elevation {(m) = 0.
External ambhient temperature (K) = 273.
External reference pressure (Pa) = 101300.
Reference elevation (m) = 0.
Fmass= 0,00 4 20E-03 4.20E-03 2.20E-02 5.08E-02 5.06E-02 1.31E-02 2.5BE-02 1.31E-02
5.80E-03
Hecomb= 2,79E+07 2,79E+07 2. 79E+07 2.8BQE+07 2,79E+07 2.79E+07 2,78E+07 2.80E+07 2.79E+07
Z.80E+07
Fgdot= 0.00 1.17E+05 1,17E+05 6.15E+05 1,41E+06 1.41E+08 3.66E+05 7.16E+05 3.66E+05
1.B5E+05
Fhigh= 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00
0.00
c/CO2=  0.00 0.00 0,00 5.00E-02 3.10E-02 3.10E-02 0.00 0.00 0.00
0.00
CO/C02= 0.00 0.00 0.00 0.23 0.13 0.13 1.60E-02 3.10E-02 6.30E-02 -
0.00
H/C= 8.00E-02 B.0DO0E-02 8,00E-02 8.00E-02 8.00E-02 8.00E-02 8.00E-02 B8.00E-0Z 8.00E-02
8,00E-02
CT= 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0
Ftime= 5.0 1.45E+D02 70. 30, 40, 50, 10. 1.40E+02 B.30E+02

Dump file = SCEN-2.DMP
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Scenario 2, Grease Fire in Kitchen

Time = 0.0 seconds.

Upper temp(K) 2583.0 283.0 293.0 283.0 293.0 283.0
Lower temp(K) 293.0 283.0 283.0 293.0 293.0 293.0 273.0

Upper vol(m**3) 0.0 0.0 0.0 0.1 0.0 0.0

Layer depth(m) 0.0 0.0 0.0 0.0 0.0 0.0

Ceiling temp(K) 283.0 293.0 293.0 293.0 283.0 293.0

Up wall temp(K) 293.0 283.0 293.0 203.0 293.0 283.0

Low wall temp(K) 293.0 293.0 293.0 293.0 293.0 283.0

Floor temp(K) 283.0 283.0 293.0 283.0 293.0 293.0

Plume flow(kg/s) 0.000E+00 O0.COCE+00 0.NOOE+00 ©.000E+00 O0.00CDE+00 O0.000E+00

Pyrol rate(kg/s) 0.000E+00 0.000E+00 0.000E+00 0.Q0QE+00 G.000E+00 Q.00QE+00

Fire size(W) 0.000E+00 0.000E+0D 0.000E+00 0.000E+00 0.000E+00 O.000E+00

0.000E+00 ©.000E+0{ 0.000E+00 O.000E+00 0.000E+00 0,000E+00

Plume in ul(W) 0.000E+00 0.000E+00 0.000E+C0 C©.000E+00 0.0COE+00 0.000E+00

Plume in 11(W) 0.000E+00 0.CO0E+00 0.000E+00 0,000E+C0 0,000E+00 0.000E+00
Vent fire(W) 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.0COE+00 0.000E+00 0.000E+00

On target(W/m*2) 0.000E+00 O0.000E+C0 0,000E+00 O0.DOOE+00 O0.000E+00 0.000E+00

Pressure(Pa)  0.000E+00 O0.J00E+00 0.Q0C0E+00 0.000E+00 O0.000E+0C O.000E400

Upper layer species

N2 X 78.3 79.3 79.3 79.3 79.3 79.3

02 1 20.7 20.7 20.7 20.7 20.7 20.7

coz % 0.000 0.000 0.000 0.000 0.000 0.000

CO ppm 0.000 0.000 0.000 0.000 0.000 0.000

TURC % 0.000 0.000 ¢.000 0.000 0.000 0,000

H20 % 0.000 0.000 0.000 0.000 0.000 0.000

oD 1/m 0.000 0.000 0.000 0.000 0.000 0.000

CT g-min/m"3 0.000 g.000 0.000 0.000 0.000 0.000

Lower layer species

N2 % | 79.3 79.3 79.3 79.3 79.3 79.3

02 X 20.7 20,7 20.7 20,7 20.7 20,7

coz2 0.000 0.000 0.000 0.000 0.000 0.000

CO ppm 0.000 0.000 0.000 0.000 0.000 0.000

TUHC % 0.000 0.000 0.000 D.000 0.000 6.000

H20 4 0,000 0.000 0.000 0.000 0.000 0.000

oD 1/m 0.000 0.000 0.000 0.000 0.000 0.000

CT g-min/m”3 0.000 0.000 0.000 G.000 0.000 0.000
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Time = 100.0 seconds.

Upper temp(K)
Lower temp(K)
Upper vol(m**3)
Layer depth(m)
Ceiling temp(K)}
Up wall temp(K)
Low wall temp(XK)
Floor temp(K)

Plume flow(kg/s)
Pyrol rate(kg/s)
Fire size(W)

Plume in ul(W)
Plume in 11(W)
Vent fire(W)

On target(W/m~2)

Pressure(Pa)
N2
oz

coz X
CO ppm
TUHC X
H20 X
oD 1/m

N2 X
0z x
co2 1
CO ppm
TUHC X
H20 X
oD 1/m

CT g-min/m”3

o000 0

A0 OQ0

OO OOQO0

296.
293.
11.
0.
293.
293.
293.
203.

COHNWONOO

.000E+00
.000E+00
.000E+00
.000E+00
.00DE+00
.000E+00
.000E+00
.278E~05

9,289E~02

78.1
20.3
.396
.000
.000
.180
.000
.280

79.3
20.7

.752E-04

.000
.000

.677E-D4

.000

.912E-03

295.9
293.0

4.6

0.4
293.2
283.2
293.0
293.0

.000E+00
.000E+00
.000E+00
.DOCE+CD
.D00E+CO
.DOCE+00
.Q00E+(D
.B58E~-06
.631E-01

NWOoOOOQOOoO

0.000E+00
0.000E+00
0.000E+00
0.D0QE+00
0.000E+00
0.00