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REAL-TIME CALCULATION OF PRODUCT-OF-COMBUSTION
SPREAD IN A MULTILEVEL MINE

By John C. Edwards ' and Rudolf E, Greuer?

ABSTRACT

A computer program, developed for the Bureau of Mines under contract,
predicts in a quasi-steady-state approximation the ventilation and con-
taminant concentrations and temperatures when a fire occurs in a multi-
level mine. For periods of time in which there is no significant
change in the ventilation, yet a fire is producing fumes, a real-time
fume concentration throughout the mine is calculated. Multiple and
time—variable contaminant sources can be simulated. Recirculation
paths that can develop provide a mechanism for increasing the fume con-
centration in the mine network and are identified by the computer pro-
gram. This report contains a listing of the Fortran computer program
as well as the required format of the input data. Two examples are
provided of the real-time spread of smoke from a fuel-rich fire
throughout a multilevel mine. The first example considers an opera-
tional exhaust fan as well as a booster fan. The second example eval-
uates the real-time smoke spread following a failure in the exhaust
fan; recirculation occurs in this latter case.

1Physicist, Pittsburgh Research Center, Bureau of Mines, Pittsburgh, Pa.
2professor of mining engineering, Michigan Technological University, Houghton, Mich.



INTRODUCTION

The successful planning of miner escape
and tescue measures in the event of a
fire in a mine, as well as the implemen-—
tation of a fire detection system, is
contingeat upoa the capability to predict
the time-dependent concentration of the
products of c¢ombustion in the mine net-
work. Michigan Technological University
(MTU)3 has developed for the Bureau of
Mines under contract .JO285002 a computer
program for the real-time spread of fumes

throughout a multilevel wmine network.
The program is a combination of an ear-
lier program4 developed by MTU, that was

restructured for steady—-state analysis5
with a real-time modification and a pro-
graw modification that gives the user the
choice of using a least squares represen—
tation of the fan characteristic data as
an alterunative to a Lagrange interpola-
tion of the fan data.

The couputation procedure accounts for
airway resistances, interaction of fans,
and thermal exchange with the airway
walls. The buoyancy induced natural veon-
tilation is calculated directly from the

airway temperatures, which change in a
quasi-steady—-state manner owing to ther-
mal diffusion into the airway walls. The

fire is quantified by its heat production
in determining the effects of natural

Real-Time Precalcula-
Distribation of Combustion

Other Contaminants in
the Ventilation System of Mines. Final
Report to Bureau of Mines (Con-
tract J0285002 by Michigan Technological
University) . BuMines OFR 22-82, March
1981, 261 pp.; NTIS PB 82~183104.

4Greuer, R. E. Sstudy of Mine Fires and
Mine Ventilation. Part I. Computer Sim-
ulation of Ventilation Systems Under
the Influence of Mine Fires. BuMines
OFR 115(1)-78, October 1977, 162 pp.:
NTIS pPB 288 231/AS.

5Computer Sciences Corp. Computer Sim-
ulation cof Ventilation Systems Under the
Influence of Mine Fires. Program Users
Manual and Program Maintenance Manual,
1980; prepared for the Bureau of Mines
under GSA Contract G5-045-22715.

3Greuer, R. E.
tion of the
Products and

ventilation. Discussion of the progranm
capability was reported earlier.®

This report furnishes the user a com—
plete listing of the mnine wventilation
computer program for a real-time calcula-
tion of contaminant spread throughout a
miltilevel mine network. Instructions
are provided omn how to prepare the

data, and two sample calculations are
presented.
The mine ventilation computer program

is wused to simulate airflow in a multi-
level mine network by designating each
junction (crosscut and 1intersection) and
branch {(airway) with an identification
number, The program internally forms
closed paths (meshes) throughout the net-—
work. The conservation of energy is ap-
plied to each mesh, and the conservation
of mass is applied to each junction. The
program iteratively develops solutioas
to the airflow rates and temperatures
throughout the mine, In the case where
one or more fires are simulated, the pro-
gram calculates the smoke concentration
in each airway in the steady-state mode
based upon an airflow rate computed for a

fixed time after the inception of the
fire. These airflow rates are further
utilized to calculate the smoke spread
throughout the mine network wunder the

condition of one or more fires of various
durations.

The real-time concentration calculation
performed by the computer program assumes
a steady ventilation flow. This is a
reasonable approximation for fires in
their incipient stage of growth. 1In this
early stage changes occur primarily in
the immediate vicinity of the fire.
There are three ways to characterize
the fire in an airway: (1) a specified

.

6Edwards, J. C. Computer~Aided Venti-
lation Modeling. Paper in underground
Metal and Nonmetal Mine Fire Protection.
BuMines IC 8865, 1981, pp. 78-85. Pro-
ceedings: Bureau of Mines Technology
Transfer Seminars, Denver, Colo., Nov. 3,
1981, and St. Louils, Mo., Nov. 6, 1981.



concentration and heat input, (2) the ox-
ygen concentration of the fumes that
leave the fire zone, or {(3) the fume and
heat production associated with the oxy-
gen delivered to the fire. Options 2 and
3 correspond to oxygen-rich and fuel-rich
fires respectively.

The real-time computational feature of
the computer program enables the user to
discriminate between (1) ailrways that
have  subecritical product-of-combustion
concentrations for a period of time ade-
quate for rescue measures before reaching
a critical level of conceatration, and
(2) airways that remain suberitical for
long times, The word “critical"” is ap-
plied to those airways that are unsafe
for human survival.

In addition to a time-dependent evalu-
ation of the product-of-combustion hazard
throughout the mine network, the program
can be used to evaluate the total expo-
sure a miner receives while waiting for
rescue in a specified airway.

The computational procedure for the
network computation is explained else-
where,” as is that for the real-time fume
(product of combustion, contaminants).8
To facilitate the real-time concentration
calculation, the program generates con—
trol volumes of homogeneous contaminant
concentrations that advance with the flow
throughout the mine network. When two or
more control volumes meet at a junction,
a new control volume leaves the junction
with a concentration determined by con-—
servation of mass at the junction.

As part of the computer output, the
terms "fumes” and Twaves” are used.
"Fumes” represents contaminated air, and
"waves' represents the boundary between
moving control volumes with different
concentrations.

Waves are introduced to enable the pro-
gram user to monitor the spread of con-—
taminated air throughout the network.

Twork cited in footnote 4.
8work cited in footnote 3.

When contaminated air enters an airway at
the starting junction of an airway with
otherwise fresh air, the wave marks the
interface between the contaminated and
the fresh air. The wave travels with the
airflow velocity in the airway and is
identified with a number. When two waves
of different concentration meet at a
junction and further contamination or
dilution occurs, a new wave is wused to
characterize the resultant contaminant
concentration, In this manner, one or
more waves are generated. The output of
the program execution identifies in as-
cending order those airways that have
contaminated air by the highest wave num—
ber for the airway, the concentration
{(volume-percent) of the contaminated air
behind the front of the wave, and the
starting time for the wave.  Subsequent
output specifies the start and arrival
time and concentration for the last five
waves generated. The number of waves
generated depends upon the complexity of
the ventilation system. If recirculation
occurs, then potentially an iafinite num-—
ber of waves can be generated. The wave
generation process is suspended when the
difference between the concentration
associated with two sequential waves be-
comes less than a user—-specified thresh-
old, designated CRITSM in the data input.
A more detailed explanation of the wave
generation mechanism is available,®

The program has a limitation of a maxi-
mum of five waves that can be stored per

airway. If more than five waves are
stored, wave compaction ocecurs through
the removal of the excess waves and the

advancement of the data in
waves 1n the storage by
deleted waves.

the remaining
the number of

The following section gives an overview
of the structure of the input data and
explains how to prepare the input data
for a real-time calculation, This 1is
followed by = a section that presents the
results of two sample calculations. A
listing of the Fortran computer program
is supplied in appendix A.

9Work cited in footnote 3.



INPUT DATA PREPARATION

There are three major sections of the
input data: (1) network input, (2) con-
centration input, and (3) real-time
input.,

NETWORK INPUT

The network input furnishes a Dbasic
description of the mine network including
the fan characteristic data and physical
dimensions, airflow resistance, and ther-
mal properties of the airways. This sec—
tion controls the type of calculation
requested, i.e., network airflow rates
with or without concentration and temper-
ature calculations. The following data
cards are included: network control
card, airway cards, junction cards, fan
characteristic cards, and additional air-
way cards. (Tables 1-6, which illustrate
these cards, appear on pages 6-7.) The
network control card specifies the number
of airways, NB, the number of junctions
NJ, and the number of fans NFNUM in the
network, If additional airway cards are
used to supplement or replace the origi-
nal airway cards to be read in, theilr
number NADBC is entered. Further data on
the network control card includes condi-
tional values as to whether NJ junction
cards will be entered for use 1in calcu-
lating the natural ventilation pressures
as well as to whether a network, tempera-
ture, or concentration calculation will
be made, The conditional values are set
by the wvalue 1l for occurrence and O for
omission. Suggested values for the maxi-
mum number of network calculaticns and
the maximum number of iterations within
the network and concentration parts of
the program are MADJ=10 and ITN=30 re-
spectively. The reference air density DR
and air temperature TR must be specified.
If a real-time analysis is to be made,
the marker IRTCC is set equal to 1; oth-
erwise it is at O.

The airway cards identify each airway
by a number, NO, from starting junction
J8 to ending junction JF, as well as the
type of airway, NWTYP. Each airway is
one of three types: (1) a fixed-quantity

airway, (2) a regular airway, or (3) an
airway containing a fan. The airway re-
sistance R is specified for each airway,
or, if not, the program will calculate
the resistance from the friction factor
KF, length LA, cross—sectional area A,
and perimeter O that are specified for
each airway. The airflow rate Q is ei-
ther the desired value in the case of no
network calculation or a regulated air-
way, or the value estimated prior to the
network calculation.

The junction cards are used to specify
junction temperature and elevation in
preparation for a natural ventilation
calculation, as well as methane concen-
tration in the case of a gassy mine.

The fan characteristic cards specify
the airway number of the fan as well as
the number of data points that will be
used to represent the fan characteristic

curve, The fan data points are entered
as pairs——airflow rate QF and pressure
PF,

The additional airway cards ate used to
supplement or replace alrway data on the
airway cards.

CONCENTRATION INPUT

The concentration input section is used
to specify the contaminant source, either
smoke from a fire or methane In a gassy
mine, in preparation for a calculation of
the steady-state contaminant distribution
in a mine network, The concentration in-
put (tables 7-11) consists of concentra-
tion control card, average value card,
additional concentration airway cards,
additional concentration junction cards,
and contamination cards. The concentra-
tion control card specifies the number
NDIM of concentration airway cards and
the number NCH4C of junction cards, as
well as the number INFLOW of contami-
nation cards wused to specify a contami-
nant source. It is recommended to 1let
JSTART, the starting junction number from
which the concentration calculation 1is



calculated, be the surface junction. The
accuracy required for the fume, methane,
and temperature calculations, as well as
the critical values for pressure loss,
fume concentration, methane concentra-
tion, and temperature, are specified in
the concentration control card. The word
"critical” is used in the sense of pro-
hibiting safe usage of an airway.

The average value card is used to spec—
ify average thermal properties and tem-
perature of the airway walls, as well as
average flow resistance for the airways.
These values are used by the program if
they were not made available elsewhere in
the input data.

The additional concentration airway
cards were used to assign methane produc-
tion rates, either as volume production
CH4VX or as volume production per unit
surface area CH4PAX, and rock temperature
TROCKX and thermal properties (rock ther-
mal diffusivity HAX and rock thermal con-
ductivity HKX) to airway number NOX. The
airway elevation change can be entered
through this card if the junction eleva-
tion had not been inserted on the junc-
tion cards.

The additional concentration junction
cards can be used to specify methane con-
centration in the junctions. If the
methane production has not been specified
on the additional concentration airway
cards, the methane concentration in the
Junctions will Dbe used to calculate the
methane production rate for that airway.

The contamination cards are wused to
specify for airway number NCENT a contam—
inant source in one of three ways. The
first option 1is to specify the volume
flow rate and concentration of contami-
nant inflow as well as the heat produc-
tion in the airway. The second option is
to specify the oxygen concentration of
the gas leaving the fire zone for an
oxygen-rich fire. The third option is to
specify the fume and heat production for
a fuel-rich fire. The options correspond

to sections 1, 2, and 3 of the contamina-
tion card.
REAL-TIME INPUT

The real-time input is used if a real-
time analysis of the contaminant spread
from one or more fires throughout the
mine network is desired. These fires can
be of various durations. The airflow
rate used for the calculation 1is ocutput
from the network concentration section.
The real-time input includes a real-time
control c¢ard and contamination cards
(tables 12-13). The real—-time control
card specifies the number NACC of addi-
tional contamination cards, the duration
IDUR of the simulation, and the time in-
terval INC for printing output from the
real-time simulation. The program inter-
nally calculates a time interval XINT for
calculation of the time contaminants take
to travel an airway with some exclusion
of travel time and airways. The exclu-
gion is introduced because airways with a
travel time considerably less than that
of the majority of the airways would pro-

duce an unnecessary number of calcula-
tions. The percent of travel time EPX
and the percent REP of airways that can

be excluded are entered on the real-time
control card. A value of 5% is a reason—
able choice for EPX and REP. Values of
the threshold critical fume concentration
and accuracy of the contamination calcu-
lation are entered on the real-time con-
trol card.

The contamination cards are the same as
in the conceuntration input section except
for the inclusion of the starting time
ISTT and ending time IENDT of the contam—
ination event.

TABLES 1-13

The input data are entered on
80-character punch cards (80 columns) as
integer (I) or real (F) variables, The
term "Symbol” specifies the variable name
used in the program. A short definition



of each variable name (symbol)
The column

labeled

"Option”

when the variable must be stated
The following abbreviations are RN - required for network calculations,
used in this column:

input.

is given. RC - required for conceatration calcu-
describes lations,
in the

RO - required, but optional modes of

C - Conditional, depends on details of specification are possible.
the ventilation system.

RR - required for real time.

0 - optional for all calculations.
RT - required for temperature calcula-
R - required. tions.
TABLE 1. — Network control card
Column | Format | Symbol | Option Definition of symbol
1-5 15 NB R Number of airways in network.
6-10 15 NJ R Number of junctions in network.
11-15 15 NFNUM C Number of fan characteristics to be read in.
16-20 I5 NADBC c Number of additional airway cards to be read in.
21-25 I5 NVPN C Junction card marker; NVPN > 0 indicates that WJ
junction cards shall be read in and the natural
ventilation pressures will be calculated from
the junction data as part of the network part of
the program.
26-30 15 NETW RN = | marker for network calculation,
31-35 5 NCONC RC = 1 marker for concentration calculation.
36-40 15 NTEMP RT = ] marker for temperature calculation.
41-45 15 MADJ R Maximum number of times a network calculation
shall be performed in 1 program run.
46-50 I5 ITN R Maximum number of iterations permitted within the
network and concentration parts of the program,
51-60 F10.5 DR R Reference air density, 1b/ft3.
61-70 F10.5 TR R Reference air temperature, ° F.
71-75 15 IRTCC RR = 1 marker for real-time calculatiomn.
TABLE 2. - Airway cards
Colunn Format Symbol Option Definition of symbol
1-5 15 NO R Identification number of airway.
6-19 15 Js R Starting junction number.
11-15 15 JF R Ending junction number,
16-20 I5 NWTYP R Airway type:
~1 = fixed quantity airway.
0 = regular ailrway.
1 = fan airway.
21-30 F10.3 R C,RO Resistance of airway, in wg/cfm? x 1010 (as fan
pressure, in wg),.
31-40 F10.0 Q C Desired or estimated airflow rate, cfm.
41-50 I10 KF C Friction factor of airway.
51-60 110 LA RO Length of alrway, ft.
61-70 F10.1 A RO Cross-sectional area, ft°.
71-78 F§.0 0 C,RO Perimeter of airway, ft.




. TABLE 3. - Junction cards
Column | Format | Symbol | Option Definition of symbol
1-5 15 JNO R Junction number,
11-16 F5.1 T R Air temperature in junction, ° F.
20-26 F6.0 Z R flevation of junction, ft.
27-31 F5.2 CH4C 0 Methane conceatration in junction, pet.
TABLE 4, — Fan characteristic card 1
Column | Format Symbol Option Definition of symbol
1-5 15 NOF R Airway number of fan.
6-10 15 MPTS R Number of points that will be used to define the
fan curve; 2 are required, 10 is maximum.
TABLE 5, - Fan characteristic card 2
Column | Format | Symbol | Option Definition of symbol
1-8 F8.0 QF R Alrflow rate at point on fan curve, cfm.
9-14 F6.2 PF R Fan pressure at point on fan curve, in wg.
15-22 F8.0 QF R Airflow rate.
23-28 F6.2 PF R Fan pressure.
29-36 F8.0 QF R Airflow rate.
37-42 F6.2 PF R Fan pressure.
43-50 F8.0 QF R Airflow rate.
51-56 F6.2 PF R Fan pressure.
57-64 F8.0 QF R Airflow rate.
65-70 F6.2 PF R Fan pressure.
TABLE 6, — Additional airway cards
Column | Format Symbol | Option Definition of symbol
1-5 15 NOX R Airway number,
41-50 I10 KX 0 Friction factor K.
51-60 110 LX 0 Airway length, ft.
61-70 F10.1 AX 0 Cross—sectional area of airway, £t2,
71-80 F10.1 0X 0 Perimeter of airway, ft.



TABLE 7. — Concentration control card
Column Format Symbol Option Definition of symbol
1-5 15 NDIM C Number of concentration altway cards.
6-10 15 NCH4C C Number of concentration junction cards,
11-15 15 NAV C Marker for presence of average value card (NAV
= 0, NO; NAV > 0, Yes).
16-20 I5 MAXJ R Highest junction number used in network NOT num-
ber of junctions.
21-25 15 INFLOW C Number of contamination cards to be read.
26-30 15 JSTART R Number of junctions from which concentration cal-
culation shall start.
31-35 F5.1 TSTART RT Air temperature in JSTART, ° F.
36-43 ¥8,.2 TIME RT Elapsed time since the start of contamination,
hr.
44-50 F7.2 CRITSH RC Accuracy of fume and methane conecentrations pct
51-55 F5.3 CRITGS RC and temperature (° F) calculation when recircu-
56-61 F6.3 CRITHT RT lation occurs.
62-66 F4.2 WRNPR R Pressure loss (in wg), fume concentration pect,
67-71 Fb6.4 WRINSHM RC methane concentration pct, and temperatures
72-=75 F4.1 WRNGS RC {(® F) that shall be considered critical.
76-80 F5.0 WRNHT RT
TABLE 8., — Average value card
Column | Format Symbol | Option Definition of symbol
1-10 F10.5 TAVR 0 Rock temperature, ° F.
11-20 F10.5 HAAVR 0 Rock diffusivity, ft?/hr.
21-30 F10.5 HKAVR 0 Rock thermal conductivity, Btu/hr/ft2/° F/ft.
31-40 I10 KFAVR 0 Friction factor.
41-50 IO LAAVR 0 Length airway, ft.
51-60 F10.2 AAVR 0 Cross—-sectional area, ft2.
61-70 F10.2 DAVR 0 Perimeter of airway, ft.
TABLE 9. - Additional concentration airway cards
Column | Format | Symbol | Option Definition of symbol
1-5 I5 NOX R Airway number.
6-15 F10.2 CH4VX 0 Methane volume production, cfm.
16-20 F10.5 CHAPAX 0 Methane volume production rate per unit surface
area, cfm/ftZ.
26-35 F10.5 TROCKX 0 Average rock temperature in airway, ° F.
36-45 F10.5 HAX 0 Thermal diffusivity of rock, ft2/hr.
46-55 | F10.,5 HKX 0 Thermal conductivity of rock, Btu/hr/ft?/° F/ft.
56-65 Fl0.1 DZRDX RO Elevation change in airway, ft.
TABLE 10, - Additional concentration junction cards
Column Format Symbol Option Definition of symbol
1-5 15 JNOX R Junction number,
26-30 F5.2 CH4CX 0 Methane concentration in junction, pct.




TABLE 11. - Contamination cards, steady—state input

Column Format Symbol Option Definition of symbol
1-5 15 NCENT R Airway number into which contaminant enters.
SECTION 1
6-15 F10.0 CONT 0 Volume flow rate of contaminant inflow, cfm.
16-25 F10.5 CONC 0 Concentration of contaminant inflow, pct.
26-35 F10.2 HEAT 0 Heat entering airway, Btu/min.,
SECTION 2
36-45 F10.5 02MIN 0 Oxygen concentration with which fumes leave fire
zone, pct used for oxygen-rich fires.,
SECTION 3
46-55 F10.5 SMPO2 0 Fume production per ft3  of oxygen delivery for
fuel-rich fires, ft3.
56-65 F10.5 HTPO2 0 Heat production per ftd of oxygen delivery for
fuel-rich fires, Btu.
TABLE 12. - Real-time control card
Column | Format Symbol | Option Definition of symbol
1-5 I5 NACC C Number of additional contamination cards.
6-10 15 IDUR R Simulation duration, min.
11-15 15 INC R Interval at which conditions are output, min.
16-21 F6.2 EPX R Average fume travel time that can be excluded in
the calculation of XINT, pct. ]
22-27 F6.2 REP R Maximum airways that can be excluded in the cal-
culation of XINT, pct.
28-35 F8.4 WRNSM R Threshold value for critical fume contamination,
pct.
36-40 I5 JSURF R Number of atmospheric junction,
41-46 F6.5 CRITSM R Accuracy of contamination calculation, pct.
TABLE 13. - Contamination cards, real-time input
Column | Format Symbol Option Definition of symbol
1-5 I5 NCENT R Airway number into which contaminant enters,
SECTION 1
6-15 F10.0 CONT 0 Volume flow rate of contaminant inflow, cfm.
16-25 F10.5 CONC 0 Concentration of contaminant inflow, pct,
26-35 F10.2 HEAT 0 Heat entering airway, Btu/min,
SECTION 2
36-45 F10.5 02MIN 0 Oxygen concentration with which fumes 1leave fire
zone, pct used for oxygen-rich fires.
SECTLON 3
46-55 F10.5 SMPO2 0 Fume production per ft3 of oxygen delivery for
fuel-rich fires, ft3.
56-65 F10.5 HTPO2 0 Heat production per ft3 of oxygen delivery for
fuel-rich fires, Btu.
66-70 I5 ISTT 0 Starting time of contamination event, min.
71-75 15 TENDT 0 Ending time of contamination event, min,
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APPLICATIONS

Figure 1 shows the base schematic of a real-time analysis following the occur-
small multilevel mine with an exhaust fan rence of a fuel-rich fire 1in passage-

in airway 51 and a booster fan in air- way 20, which is a descensionally venti-
way 6 as well as the airflow direction. lated raise (downcast shaft). As a sec-
{(See figure 2 for identification of air- ond application, ventilation calculations

ways.) The computer program was used were made for the same network under
to perform both a steady-state and a

®
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FIGURE 1, - Base schematic of small multilevel mine with an exhaust fan and booster fan,



the condition of a failure of the ex-
haust fan.

In both applications the mine is
slightly gassy with methane and there is

buoyancy-driven natural ventilation. A
steady—~state calculation is made of meth-
ane and smoke concentration, followed by
a real-time calculation of smoke spread.
The input parameter WRNSM is set to
0.001% as the threshold for critical fume
concentration, and the threshold for wave
generation, CRITSM, is set to 0.001%.
Figure 1 shows the Dbase schematic-flow
rates and direction before the £fire and
with both fans operational.

FUEL-RICH FIRE IN A DOWNCAST SHAFT

The fuel-rich fire in passageway 20 is
characterized by a production of 1 cu ft

of fumes and 300 Btu per cubic foot of
delivered oxygen. The input data are
listed in appendix B, A steady-state

ventilation network and temperature cal-
culation was made with the program for a

time of 1 hr after the fire occurred.
During this l-hr period thermal exchange
between the ventilation air and the wall
surface and thermal diffusion into the

mine wall occurred, thereby altering the
ventilation f£lows. The results of this
calculation are listed in appendix C.

calcula-
calcula-
The airflow reversal that occcurred

The steady~state ventilation
tion is followed by a real-time
tion,

in airways 20 and 21 as a result of the
fire provides a direct path wvia air-
ways 11, 49, and 51 to the surface for

the fumes generated by the fire, thereby
precluding the occurrence of contamina-
tica in the remainder of the mine, The
output frow the real—-time analysis in ap-
pendix C covers a period of 10 min with

output at 2-min increments, Only ome
wave is generated, and it reaches the
surface via airway 51 at 8.68 min, at

which time a steady-state fume conceuntra-
tion is established in the mine network.
Based on the steady—-state increase in the
total exposure, evaluated as parts per
million per hour the junctions, the user
can make linear projections of the total

11

contaminant concentration for extended

periods of time.

FUEL~RICH FIRE IN A DOWNCAST
SHAFT WITH A FAN FAILURE

An additional hazard that could occur
in a mine following a fire would be a fan
failure. The above example will be re-
evaluated with the additional constraint
of an operational failure of the exhaust
fan in airway 51. Those airways that un-
dergo a flow reversal as a result of the
fan failure that differ from flow rever-
sals that occur in the above example 1 hr
after the occurrence of the fire are in-
dicated by arrvows in figure 2, Appen—
dix D lists the input data for the calcu-
lation, aund appendix E contains the out-—
put for the steady-state and real-time
analysis. A comparlson of appendixes E
and C shows that the number of airways
with a critically high fume (smoke) con-
centration has increased from 4 to 44,
The complexity of the fume spread in this
latter case is analyzed with the real-
time position of the program. The real-
time results are tabulated in appendix E
at 60—min increments for a duration of
360 min. A steady-state real-time fume
concentration is not achieved until
174 min has elapsed. After 120 min has
elapsed, the number of waves ian airway 48
exceeds five. When this occurs, these
waves are replaced internally by the pro-
gram to permit the generation of new
waves. The wave generation process 1is
only ' ‘'suspended when the difference be-
tween 'successive waves becomes less than
CRITSM, which equals 0.001% in these
examples.

Since the methane production in an air-
way is determined from the concentrations
at the airway ends and the volumetric
flow rate, which may be positive or nega-
tive depending upon the flow direction,
it is possible to have a negative methane
production, as the output shows. This is
a cowmputational artifice. As the output
shows for the temperatures and concentra-
tions of smoke and methane 1in junctions
1 hr after the fire occurs, the methane
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KEY
Vertical shaft

Airway
Junction
Surface junction
= Longwall face

«— Airways with airflow reversal after
fan failure in airway 51

FIGURE 2. - Schematic of flow reversal in small multilevel mine with failure of exhaust fan.

concentrations are positive quantities at
junctions.

The real-time analysis of the mine net-
work shows that the failure of the ex—
haust fan produced a recirculation of
contaminated air. The recirculated air
occurs through airways 5, 46, 48, 26, 25,
23, 21, 20, 10, 8, 7, and 6. The comput-
er output identifies airways 5 and 26 as
closing the recirculation path through

flow reversal. The list of temperatures
and concentrations at the airway ends
shown that junctions 2 and 17 have a neg-
ative sign. This is wused to 1indicate
that it is the flow into these junctions
that closes the recirculation path.

The program can be used to evaluate
fume concentrations from more than one
fire by 1increasing the naumber WNACC of
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contamination cards. Each fire may be predict the restoration of the mine to a

specified by its start and completion fresh air condition following the sup-

time. The program could be wused to pression of contaminant fume production.
CONCLUSION

The computer program listed in the ap-

pendix can be used to describe the real-
time spread of smoke from one or more
fires throughout a multilevel mine that

is ventilated by fans and temperature-
induced natural ventilation. Paths of
recirculation are identified as part of

the program output, Bach airway of the
mine can be a regular airway, can be a
regulated airway, or can contain a fan.
The program can be used for planning ven-
tilation control measures, as well as
miner escape and rescue in case of a haz-
ardous event such as a fire.
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EXPLANATION OF APPENDIXES

The computer program is divided into a main program and subroutines. The subrou-
tines and their purpose are enumerated below:

Subroutines Purpose
NETWRK: ¢ v svss0se Lnitializes network and forms meshes,
ITTeeseveesssnee Solves for flow rates using Hardy-Cross method.
RESISTecesssess. Calculates resistance of regulators.

RDCONCevssassees Reads concentration and temperature data and initializes for
selected mine scenarios.

FLOWSK.vevososss Checks for airflow reversals.

ROADWYseeesseese Computes temperature and concentration for airways due to temper-
ature change,

NATVPleessssssss Calculates natural ventilation pressure and adjusts resistance due
to temperature change.

SQRSesvsssssssss Used for least squares representation of fan data.
MINV.ssesesesess Used for least squares representation of fan data.
WRITRessssesssss Writes output results.

RTIMEl..+vecee.. Reads input data for real-time fume spread calculation and se-
lects time interval.

RTIME2..4.¢se4.. Performs real-time calculation of fume spread.
CTPAM.COM..¢vs»» Defines array sizes.
CTCONN.COM...... Common block for subroutines.

The program automatically represents the fan characteristic data by a Lagrange
interpolation. If the user wishes to represent the data by a least squares approxi-
mation, the parameter IFAN in the main program should be set to any nonzero integer

value.

References to page numbers in the program refer to Gruer's "Study of Mine Fires and
Mine Ventilation,"'

Twork cited in text footnote 4.



APPENDIX A.—-LISTING OF COMPUTER PROGRAM

300 C 111111111122222222223333333333444444444445555555556466066456666777
400 C23456789012343546789012345678%0123456789012345678%0123456789012345478%012
500 C
&00 C COMBINED PROGRAMS FOR NETWORWK, CONCENTRATION, AND TEMPERATURE
700 c
800 C CALCULATIONS
00 C AND REAL TIME CONCENTRATION SPREAD
1000 C
1100 c
1200 c
1300 c DATA DIVISION.
1400 C COMMON SECTION.
1300 C
14600 INCLUDE ‘CTPAM. COM’
1700 INCLUDE ‘CTCONN. COM’
1800 COMMON/SCL.RL /ADDT. BI, COR, DIFCH4, FRO, I, ITN: K, MRC, NM, PI. RN, SUMAIR,
1900 1TDM, TOLD, X, ARGMT, CHA4JS, CP, DIFPR, FX, ICFTH. J. L, MGTART, NREC, POT,
2000 2RTCONT, SUMCH4, TFS, TR, AVRCHA4, COAGE, CRITGS, DIFTRD. HC, INFLOW, JX. LF,
2100 3N NSTART, PROPJS, SRCH4, SUMHT, TIME, VART, AVRPR, CONTAM. CRITHT, DR,
2200 4HEATAD, ISTART, JY, M. NB, NTEMP, QIN, SRPR, SUMPR, TJS, VISC, AVTRD, COMTQ,
2300 SCRITSM, FO., HKA, ITCT, JZ. MARKC, NJ, OLADDT, QREC., STRD, SUMT, TM, WT.
2400 &AX, HSU, 10, NFNUM, NT, ONVP, TO, FACT, H, MADJC, MENDW, NADEC, NSFL.OW,
2500 70X, T1, ZDOWN, FNTM, MNDO, NSNVP, NVPN, ZUP, INDEX, LX. MARKD, NCONC,
2600 SNNVP, NX, Z0, DNVP, KX, MARKN, NETW, NOX, NSW, TSU, Z1, MADJ, MBEGW.
2700 QITRUE, IFALSE
2800 COMMON/NETWK /KNUM, JBM: NBL., JEM, KB, NBU, NK, NRETU, NO, @1, IND,
2900 1KCO. MESC, N1, KE, NMIN, NUC, MMIN
3000 COMMON/ ITTCOM/DASUM, QBL, ADEN, 1T, FART, @QBR, RGSUM, ANUM, DP,
3100 1NBDR. RQ2, TABF, DPSUM. FANP, LI, D@, FANG. NPTS, NABF
3200 COMMON/RESCOM/NWRN
3300 COMMON/WRTCOM/MINREV, JFF, NRCT, MEMI, WRNHT, WRNPR, WRNSM,
3400 1WRNSUM, WRNGS
3500 COMMON/RDCCOM/AAVR, CHACX, CHAVX, ES: HAX, HKX, KFAVR, CHAF,
3600 1.JNOX, NAV, NCHAC, JSTART. CH4PAX, DZRDX: NDIM, DAVR, CHA4S,
3700 ZHAAVR, HKAVR, LAAVR, MAX.J, TSTART. TRF, TROCKX, TAVR, TRS, EF
3800 COMMON/FLDCOM/ MM
3200 COMMON/NATCOM/E, B, G, GX, GXX, TMRD, TMSGR, TRA
4000 COMMON/CNNGEL/GD(IAR)
4100 COMMON/LEAST/ATAC3, 3): ATY{3), CL{40, &), LK(3}, MA(53), IFAN
4200 COMMON/RTNCOM/NACC, IDUR, INC, EPX, REP, SNRW, JSURF
4300 1 L MULT, XINT
4400 2 » ISCOB(IAR}, IENDT(20), RTAC{IAR, 240, 4), RTJC (IAR: 2)
4500 COMMON/RTMCOM/MRIKL
4400 COMMON/RTSC/EXPO(8), MINER(8), JMET (8}, ARSJ (8}, DEPSJ(8),
4700 1 NJR({8), NOTR(8), JREST (8, 10}, RESTT(8.: 10}, NESC (8,
4800 2 10),VESC(8, 10}, SPFCT(8, 10}, JFESC(B, 10). EXRTA(B,
4900 3 100, EXRTJ (8, 10, 2), NEXPO, MIND
4950 COMMON/CHECKK/JTMP (300)
5000 c
5100 c WORKING-STORAGE SECTICN.
5200 c
5300 LOGICAL L&TO=20
5400 C
5500 c PROCEDURE DIVISION.
5600 c
5700 C
5800 C INITIALIZATION SECTION.
5900 c
6000 C
&100 C INITIALIZATION-OPERATIONS.
&200 c
&£300 IST=1

&400 IFAN=Q
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6200 IFALSE=0

44600 ITRUE=1

&700 LP=2

6800 ID=1

6500 NSNVP=IFALSE

7000 NSFLOW=IFALSE

7100 DO 182 I=1,IAR

7200 182 NREV(11=0

7300 PO 202 I=1,10

7400 202 RGRAD(I)=0. 0

7500 c

7600 C READ-INPUT-DATA.

7700 c

7800 " READ NETWORK CONTROL CARD

7200 OPEN(UNIT=I10. FILE=‘MRTIMZ2. DAT ', TYPE="0LD ")
8000 OPEN(UNIT=LP, FILE="MRTAM2 LET’, TYPE= "UNKNDOWN 7 )
8100 READ (IO, 241) NB, NJ, NFNUM, NADBC, NVPN, NETW, NCONC, NTEMP, MADJ, ITN,
8200 i DR, TR: IRTCC

8300 241 FORMAT (1015,2F10. 5, 15)

8400 IF (IRTCC .NE. 1) IRTCC=O

8500 IF (NVPN. NE. IFALSEYNVPN=ITRUE

8600 IF (NETW. NE. IFALSE)NETW=ITRUE

8700 IF (NCONC. NE. IFALSE )NCONC=ITRUE

8800 IF(NTEMP. NE. IFALSE)NTEMP=1TRUE

8200 c READ NETWORK AIRWAY CARDS

8950 DO 1234 K=1,NB

000 READC(IO, 301) NOCK), JS(K), JF (K, NWTYP(K), R(K), QUK), KF(K), LA(K),
7050 1 ACK), D(K)

?175 1234 CONTINUE

7200 301 FORMAT (415.F10. 3,F10. 0,2I10,2F1C. 1)
?300 DO 359 I=1,NB

400 Qo((I)=6G(I1)

2500 355 CONTINUE

2525 C CHECK IF CORRECT NO. DBRANCHES/JUNCTIONS
2550 K=0

9562 MXJ=-1

7568 MAXSF=1

575 DO 352 J=1,NJ

2587 DO 354 I=i,NB

?570 IF(JS(I). GT. MAXSF) MAXSF=JS5(I1}

2591 IF{JF(I). GT. MAXSF) MAXSF=JF (I}

523 IF(JS(I) EQ. J. OR. JF(I}) EQ. J) 60 TO 352
2995 354 CONTINUE

9598 H=K+1

9599 JTMP (K) =y

625 MAJ=K

7650 392 CONT INUE

&662 IF{MXJ. GT. 0O) WRITE(Z, 4323}

2668 4323 FORMAT (5X, "INCORRECT NO AIRWAYS/JUNCTIONS ‘)
675 IF(MXJ. GT. O) WRITE(Z, 4321 (JTMP{RK), K=1, MXJ)
F&81 IF(MXJ. GT. 0) WRITE(Z, 4322) MX.J, MAXSF

S&e87 4321 FORMAT (5(4X, I4))
493 4322 FORMAT (4X, ‘MXJ=", I4, 3X, "MAXSF=", 14}

698 C IF(NVPN) READ NETWORK JUNCTION CARDS

Y700 IF (NVPN. EQ. ITRUE)YREAD{ 10, 321) (JNOC(K), T(K),PROP (K), PRCH4(K),
2800 i K=1,NJ2

200 321 FORMAT (IS5, Ti1.F5.1,T20:.F&. 0,F5. 2)

10000 IF (NFNUM. LE. 0)GOTD 410

10100 DO 400 ®=1, NFNUM

10200 c READ FAN CARDS

10300 READ(IO, 361 INOF (K), MPTS(K)

10400 361 FORMAT (21I5)

10500 INDEX=MPTS (K}



10400
10700
10800
10700
11000
11100
11200
11300
11400
11500
11600
11700
11800
119Q0
12000
12100
12200
12300
12400
12500
12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
145600
14700
14800
14900
15000
15100
15200
15300
15400
15500
154600
15700
13800
15200
16000
156100
16200
16300
15400
14500
16600
16700
146800

C

391
400
c

READ FAN-CHARACTERISTIC CARDS

READ (I0.391) (QF(K. I),PF(K, I}, I=1, INDEX)
FORMAT (5(F8. 0. Fs&. 2))

CONTINUE

C FINISH-READING-INPUT-DATA.

c
410

431

480

500

548
550

571

580

631

688
&90
700

720
731

731

770
C
C
C

IF(NADBC. LE. 0)GOTO 580
=0
DO 550 I=1.,NADBC
READ ADDITIONAL NETWORK AIRWAY CARDS
READ (I0,451) NOX, KX, LX.AX,0X
FORMAT (IS5, T41,2I10,2F10. 1}
DO 480 J=1,NB
IF{NOX. EG. NO(J)}GOTD 300

CONTINUE
GO TO 548
L=t +1
KF () =KX
LA(J)=LYX
A (Jr=AX
0JY=0X
CONTINUE
CONT INVE

IF (NADBC. NE. L)WRITE{LP, 571)
FORMAT (/////,' MISTAKE IN ADDITIONAL NETWORK AIRWAY CARDSY‘,
1 F INVALID AIRWAY NUMBER IN _NOX_ ON SOME CARDS, /.
2 /i " OR WRONG NUMBER OF CARDS. ')
CONTINUE
MARKD=IFALSE
IF (NETW. NE. ITRUE)GOTO 720
DO 700 I=1,NB
IF(NWTYP(I).NE. O .OR. R(I}.GT. O.0)GOTO 690
IF(ACI). 6T. 0. 0)GOTO &80
WRITE (LP,&51) NO(I)
FORMAT (/////, ' N RESISTANCE OR DIMENSIONS WERE °,
1 *STATED FDR AIRWAY NOD’, 110)
MARKD=1TRUE
G0 TO 488
_R(I)_ EQUATIONSY USED TO ADJUST _HL_ ON PAGE 12
; _R_ 1S ESTIMATED ON PAGE 13.
RO =KF(I)*LA(I)*0(1) /(5. 25A(I)#23)#DR/0. 075
R(I)=FLOAT(KF (1)) *FLOAT(LACII)I#0(I)/(S. 2
1 #A(I)#%3)%DR/0. 075
CONTINUE
RSTD(I)=R(I}
CONT INUE :
IF (MARKD. NE. ITRUE . AND. NETW. EG. ITRUE)GQTG 770
WRITE INPUT DATA AND BYPASS NETWORK INITIALIZATION
WRITE (LP, 731}
FORMAT(/////,T17, * NO NETWORK CALCULATION HAS BEEN °,

i ‘PERFORMED., THESE ARE THE INPUT DATA-,
2 /7. AIRWAY FROM TO AIRFLOW AIRWAY TYPE',
3 ’ LENGTH AREA RESISTANCE K PERIMETER')

WRITEC(LP, 7513 (NO(K), JS(K), JF(R), QUK NWTYP(K), LATK), ACK), R(K),
FORMAT (I15,17,17,F13.0.8X,15,8X,17,.F9. 1.F10.3,17,F10. 3)
G0 TO 1370
CONTINUE

NETWORK SECTIDN.

C INITIALIZE-NETWORMK.

17
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16900 c

17000 NGUW=IFAILSE
17100 MADJC=0
17200 MARKN=IFALSE
17300 ITCT=0

17400 c

17500 C CALL—-NETWRHK.
17600 c

17700 gis CONTINUE
17800 820 CONT INUE

17200 IF(IFAN. EG. O) GO TO 1915
18000 DO 1910 KK=1, NFNUM

18100 INDEX=MPTSE{KK)

18200 CALL SGRS (KK, INDEX)
18300 CALL MINV(ATA,; 3)

18400 CALL SARSS (KK, INDEX)

18500 1910 CONTINUE
184600 19215 CONTINUE

18700 CALL NETWRK

18800 c CALCULATE NATURAL VENTILATION PRESSURE

18900 c WRITE(LP, B41 INSNVP, NVPN, NSFLOW

19000 c841 FORMAT (1X, ‘DRIVER, L841%NSNVP, NVPN, NSFLOW=", 31%)

19100 IF (NSNVP. NE. ITRUE)GDOTO 890

19200 IF (NSFLOW. EQ. ITRUE)GOTO 1190

19300 NNYP=ITRUE

12400 G0 TOQ 1470

19500 890 IF{(NVPN. NE. ITRUE)GOTD 1188

19600 G

19700 € NATURAL-VENTILATION-PRESSURE-O.

19800 C

19900 C COMPUTE _FNVP_ FOR EACH MESH USING NEWTORK INPUT DATA
20000 C i FOR EQUATIONS, SEE PAGE 21.

20100 C WRITE(LP, ?11)

20200 c711 FORMAT (1X, ‘DRIVER,L?11% ENTER NATVPO ')

20300 MBEGW=1

20400 B0 1180 K=1.MNO

20500 MENDW=MEND (K

20600 FNVP (K} =0.

20700 NT=0

20800 TSU=0.

20900 PO 1140 J=MBEGW. MENDW

21000 N=MSL ()

21100 NX=IABS(N)

21200 DO 1080 L=1,NJ

21300 IF(JS(NX). NE. JNOCL))GOTO 1050

21400 c TO IS _TS_ IN EGUATION ON BOTTOM OF PAGE 21.
21500 TO=T(L}+44&0.

21600 c _Z0_ IS _I5_ IN EQUATION ON BOTTOM OF PAGE 21.
21700 ZO0=PROP (L}

21800 1050 IF(JF(NX). NE. JNO(L})GOTO 1078

21300 c _T1 IS _TF_ IN EQUATION ON BOTTOM OF PAGE 21.
22000 Ti=T(L)+440.

22100 C JZ1 IS _ZF_ IN EGUATION ON BOTTOM OF PAGE 21.
22200 21=PROP(L)}

22300 1078 CONTINUE

22400 1080 CONTINUE

22500 H=TO#Z1-T1#Z0

22&00 IF(N.LT. O)H=-H

22700 C FNVP_ IS _HN_ IN EQUATION ON BOTTOM OF PAGE 21.
22800 FNVP (K)=FNVP (K} +H

22900 TSU=TSU+TO+T1

23000 NT=NT+1

23100 1140 CONTINUE



23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24300
24600
24700
24800
24900
25000
25100
25200
25300
295400
23500
25600
25700
25800
25700
26000
26100
26200
26300
26400
26500
26600
26700
26800
26200
27000
27100
27200
27300
27400
273500
27600
27700
27800
27900
28000
28100
28200
28300
28400
28500
28600
28700
28800
28900
29000
29100
29200
29300
22400

1180
c
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THM=TSU/NT
_FNVP_ IS _HN_ IN EGUATION ON BOTTOM OF PAGE 21.
FNVP (K)=FNVP (K)#DR7 (5. 24#TM)
MBEGW=MENDW+1
CONTINUE

C ITERATION.

c

1184
1186
1188
1190

c
c
€1231

e NeNsNsRsNoNs NN Ralel

1281

1300
1310

Cc
1
C
G
c
c
c
C
c
c
c
1

370

1391

- e we tme e e s

i

CONTINUE

CONTINUE

CONTINUE

CONTINUE

CALL ITT(LGTO20)
IF(LGTO20)GOTD 820

WRITE(LP, 1231 }NSNVP, NSFLOW
FORMAT(1X, "DRIVER, L1231% NSNVP, NSFLOW=', 2I5)
IF (NSNVP. NE. ITRUE}GQATO 1350

DETECT-INSTABLE-AIRWAYS.

NOTEX THE ONLY PLACE IN THIS ENTIRE SUBSYSTEM WHERE
FLAG _NGFLOW_ MAY BE SET TO _ITRUE_ IS THE FIRST
STATEMENT IN PARAGRAPH _CHEGCK—-FOR-AIRFLOW-REVERGALS_ IN
SUBROUTINE _FLOWSK_, FOR REASONS OF SAFETY AND
RELIABILITYZ IF IN DDUBT AS TO AIRFLOW-REVERSALS,
CALL _FLOWSK_ . _NSFLOW_ I8 TRUE ONLY AFTER SUBROUTINE
_FLOWSK __ CHECKS ALL AIRWAYS FOR AIRFLOW-REVERSAL
AND FINDS NONE.
DO 1310 I=1,NB
IF(Q(I). 6T. 0.0)607T0Q 1300
IF(MADJC. GE. MADJ)WRITE(LP, 1281)NO(D)
FORMAT (//.T20, ° ALRWAY NO’, 17, " IS AN UNSTABLE ‘.
‘AIRWAY WITH CHANGING AIRFLOW DIRECTIONS ')
NSFLOW=IFALSE
G(I)=@(I)#100000.
CONTINUE
ITCT=0
IF(NSFLOW. EG. ITRUE)GOTO 1430
GOTO 1420

350 CONTINUE

CALCULATE-RESISTANCE-OF -REGULATORS.

CALL RESIST

CONCENTRATION SECTION.

CHECK—-FOR~-CONCENTRATION.

IF (NCONC. EQ. ITRUE . OR. NTEMP. EG. ITRUE}GOTO 1410
WRITE (LP, 13%1)
FORMAT (/////, ' NO TEMPERATURE OR CONCENTRATION ‘.,
‘CALCULATIONS WERE DEMANDED “)
GO TO 2098

1410 CALL RDCONC

c

C CALL-FL.OWSK

<

1420 CALL FLOWSK

C
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29500 C CALL-RUOADWY.

29600 C

29700 1430 CALL RDADWY

29800 IF (NTEMP. NE. ITRUE .0OR. NETW. NE. ITRUE}GOTO 2090
293900 ¢ CALCULATION OF NATURAL VENTILATION PRESSURE
30000 CALL NATVP1

30100 IF (NSFLOW. NE. ITRUE)GOTO 1930

30200 C

30300 1470 CONTINUE

30400 C

30500 € NATURAL-VENTILATION-PRESSURE-2.

304600 C

30700 ¢ COMPUTE _FNVP_ FOR EAGCH MESH USING CONCENTRATION
30800 ¢ ; INPUT DATA

30900 ¢ WRITE(LP, 1491)

31000 C14%1 FORMAT (1X, *DRIVER, L1470% ENTER NATVPZ2")
31100 MBEGW=1

31200 DNVP=0. 0

31300 DO 1850 K=1, MNO

31400 ONVP=FNVP (K)

31500 MENDW=MEND (K}

31600 FNVP (K)=0.

31700 ZUP=0. 0

31800 ZDOWN=0. 0

31900 HSU=0.

32000 TSU=0,

32100 DO 1740 J=MBEGW, MENDW

32200 N=MSL (J)

32300 IF(N. GE. 0)GOTO 1640

32400 FACT=-1.

32500 NX=—~N

32600 G0 TO 1&8B0

32700 1640 FACT=1.

32800 NX=N

32900 1680 HEU=HSU+FACT#FRNVP (NX)

33000 TSU=TSU+ABS (FRNVP (NX} )

33100 IF (DZRD(NX)}®#FACT)Y 1730, 1736, 1710
33200 1710 ZUP=ZUP+DZRD (NX ) #FACT

33300 60 TO 1738

33400 1730 ZDOWN=ZDOWN+DZRD (NX ) #FACT

33500 1734 CONT INUE '

33800 1738 CONT INUVE

33700 1740 CONT INUE

33800 IF (ZDOWN+ZUP. EQ. 0)G0TO 1780

33900 HSU=HSU— { ZUP+ZDOWN) % TR

34000 TSU=TSU+ABS ( (ZUP+ZDOWN) #TR)

34100 1780 IF(TSU. GT. 0. O)GOTO 1810

34200 FNVP(K)=0_ 0

34300 G0 TO 1830

34400 1810 FNTM=TSU/ { ZUP—-ZDOWN)

34500 FNVP (K )=HSU#DR/ (5. 2% {(FNTM+4&0. ))
344600 1930 DNVP=DNVP+ABS ( ONVP ~FNVP (K ) )

34700 MBEGW=MENDW+1

34800 1850 CONT INUE

34900 C WRITE(LP, 1B71) NNVP

35000 c1871 FORMAT(1X, ‘DRIVER, L1850% LEAVE NATVPZ WITH NNUP=‘,1I5)
35100 IF (NNVP. NE. ITRUE)GOTO 1920

35200 NNVP=IFALSE

35300 ITCT=0

35400 G0 TO 1184

35500 €

35600 € CHECK-FOR-END-OF-RUN.
35700 c ’



35800 C1920 IF(DNVP/MNQO. LE. 0. C01)GOTD 2070

35200 1920 CONTINUE

36000 IF(IST.EQ. 1) GD TD 1935

36100 ITFLG=0

36200 IF (DNVP/MNO. GT. 0. 001) ITFLE=1
36300 DO 1925 J=1,NB

36400 TEST=ABS{(G(J}—Q0(J) ) /ABS(GO(J))
34500 IF(TEST. GT. 0. CO1) ITFLG=1

36600 Q0(J)=G(J)

34700 1925 CONTINUE

34800 IF(ITFLG. EQ. 0 60 TO 2070

346200 1935 CONTINUE

37000 IST=0

- 37100 c

37200 C CHECHM-FOR-NEXT-NETWORK-PASS

37300 C

37400 C RERQUTE TO APPROPRIATE PROGRAM SECTION
37500 1930 IF (MADJC. GE. MADJ}GOTO 2050
374600 NSNVP=] TRUE

37700 MADJC=MADJC+1

37800 ITCT=0

379200 MARKN=IFALSE

38000 DO 2010 I=1,NB

381C0 JECII=IABS(JF (1))

38200 G(Iy=Q(I)>/100000,

38300 2010 CONTINVE

38400 IF(NSFLOW. EG. ITRUE)GOTO 1iB4
38500 NSW=ITRUE

38600 G0 TO 818

38700 c

38800 G QUTPUT-OF-RESULTS SECTION.

387200 c

39000 C WRITE-RESULTS—-RUN-TOO-LONG.

39100 <

39200 2050 WRITE (LP, 2041}

29300 2061 FORMAT (/////, * THE CALCULATION WAS NOT COMPLETED SINCE THE ‘.,
39400 1 ‘NUMBER OF EXCHANGES BETWEEN NETWORK AND CONCENTRATION'/
39500 2 * PARTS OF THE PROGRAM BECAME EXCESSIVE ")
39600 C

39700 C WRITE-RESULTS-TEMPERATURE.

39800 c

39900 2070 CALL WRITR

40000 GOTO 2100

40100 c

40200 C WRITE-RESULTS-NO-TEMPERATURE.

40300 c

40400 2090 CALL WRITS

40500 c

40600 2098 CONTINUE
40700 2100 CONTINUE

40800 c

40700 c REAL-TIME-CALCULATION
41000 c

41160 IF(IRTCC) 20962094, 2095
41200 2095 CALL RTIME1

41300 CALL RTIMER2

41400 2024 CONTINUE

41500C c

414600 C END OF RUN

41700 c

41800 WRITE(LP, 2121)

41900 2121 FORMAT (1X, 1H 716X, 'END OF RUN'/1X, 1H )

42000 CLOSE(UNIT=LP)
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42100
42200
42300
42400

CLOSE(UNIT=I0)
sSTOP

END
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SUBROUTINE NETWRK
11111111112222222222333333333344444444445535505550566604666086777
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"NETWRK" INITIALIZES NETWORK OF MINE PRIOR 7O
ITERATIONS BY SUBROUTINE "ITT" BY GENERATING "MSL" LIST OF
AIRWAYS IN MESHES AND “MEND" INDEX OF LAST AIRWAY
IN EACH MESH.
THE “INU"(LIST OF ATRWAYS WITH ASC. "RG"). "KNO"
(LIST OF AIRWAYS IN BASE SYSTEM), "KJS"(BASE SYSTEM "JS").
AND “"KJF" (BASE SYSTEM "JF“) AREINTERMEDIATE LISTS
TO MAKE “MSL™ AND "MEND” FROM, AND WILL NOT BE NEEDED FOR
THE SAME PURPOSE AFTER RETURN FROM THIS SUBROUTINE.

DATA DIVISION.
COMMON SECTION.

OONOaO0ODOO0OGON000

INCLUDE ‘CTPAM. COM'
INCLUDE ‘CTCONN. COM’
COMMON/SCLR1/ADDT. BI, COR. DIFCH4, FRO, I, ITN, K, MRC, NM. PI, RN, SUMAIR,
1TDM., TOLD. X, ARGMT, CH4JS, CP. DIFPR, FX. ICFTM, J. L, MSTART, NREC, POT,
2RTCONT, SUMCH4, TFS, TR, AVRCH4, COAGE, CRITGS, DIFTRD, HC. INFLOW, JX, LP,
3N: NSTART, PROPJS, SRCH4, SUMHT, TIME, VART, AVRPR, CONTAM, CRITHT, DR,
4HEATAD, ISTART, JY, M, NB, NTEMP, GIN, GRPR, SUMPR. TJB. VISC, AVTRD, CONTQ,

SCRITSM, FO, HKA: ITCT, JZ, MARKC, NJ, OLADDT.: GREC, STRD, SUMT, TM. WT,

6AX, HEU, 10, NFNUM, NT, ONVP, TO, FACT, H: MADJC, MENDW, NADBC , NSFL.OW,

70X, Ti, ZDOWN, FNTM, MNGO, NSNVP, NVPN, ZUP, INDEX, LX, MARKD, NCONC,

BNNVP, NX, 20, DNVP, KX, MARKN, NETW, NOX. NSW, TSU, Z1. MADJ, MBEGW,

GITRUE, IFALSE
COMMON/NETWK /KNUM, JBM, NBL., JEM, KB, NBU, NK, NRETU, NO, Q1, IND,

1KCO, MESC, N1, KE, NMIN, NUC, MMIN ‘
COMMON/ITTCOM/DQSUM, OBL, ADEN, IT, PART, GBR, RRSUM, ANUM, DP,

INBDR, RG2, TABF, DPSUM, FANP, L.L, DG, FANQ, NP TS, NABF
COMMON/RESCOM/NWRM
COMMON/WRTCOM/MINREV, JFF, NRCT, MEMI, WRNHT, WRNPR: WRNSM.

1WRNSUM, WRNES
COMMON/RBCCOM/AAVR, CHACX, CH4VX, EB. HAX: HK X, KFAVR, CHAF,

1JNOX, NAV, MCH4C, JSTART, CH4PAX, DZRDX. NDIM: OAVR, CH4S,

2HAAVR, HKAVR, LAAVR, MAXJ, TSTART. TRF, TROCKX, TAVR, TRS, EF
COMMON/FLOCOM/MM
COMMON/NATCOM/E, B, G: GX, GXX, TMRD, TMSGR. TRA

PROCEDURE DIVISION WITH ENTRY POINT NETWRK.
NETWRK.

WRITE(LP. 121}
121 FORMAT(1X, "ENTERING NETWRK ’)

MAKE-INU-LIST SECTION.
INU-LIST-FLAG-AIRWAYS.

ARRANGE ORDINARY AIRWAYS IN ASC. ORDER OF ABS(R*Q)
INTO "INU" LIST

[2BsNeReReRsdzEsRr 22 R Re Ny

NBU=NB
NBL =1
DO 320 K=1,NB
IF (NSW. NE. ITRUE)Q(K)=Q(K) /100000.
DO 120 J=1, NFNUM
IF (NOF (). EG. NO(K)) G6OTO 210
1590 CONTINUE
IF (NWTYP(K}) 220,250, 280

23
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&600
&700
&800
6900
7000
7100
7200
7300
7400
7300
7600
7700
7800
7900
8000
8100
8200
8300
8400
8500¢
8600
8700
8800
8200
2000
100
2200
300
2400
7500
24600
F700
?BOO
G900
10000
10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
114600
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700
12800

210 NFREG(J}=K

220 INU(NBU) =K
NBU=NBU-1
G0 TO 310

250 RA(K)I=ABS(R(K)I*Q(K})
NUWTYP (K)=2
&0 TO 300

280 INU(NBL Y=K
NEL=NBL+1

300 CONTINUE

310 CONT INUE

320 CONT INUE

c

C INU-LIST-BUBBLE-SORT

C

330 IF (NBU.LT.NBL) 60TO 470
NRETU=IFALSE
DO 420 K=1,NB
IF (NWTYP(K).LT. 2 GOTO 410
IF (NRETU. EQ. ITRUE)GDOTO 400

MMIN=K
NRETU=ITRUE
400 IF (RG(MMIN). GT. RG(K) ) MMIN=K
410 CONTINUE
420 CONT INUE
ITNU{NBL }=MMIN
NBL =NBL+1
NRTYP (MMIN)=0
cO0TO 330
c
C SET-UP-BASE-SYSTEM-SECTION.
c MAKE “KJS", "KJF", AND “KNO" LISTS TO CONNECT JUNCTIONS
c
C BASE-SYSTEM-INIT.
c
470 IND=INU(1)
c SUBSCRIPT "IND" COVERS AIRWAY NUMBERS WITH ASCENDING “RG"

KJF (NJ)=JS{IND)
KJS (NJ~-1)=UB(IND)
C IF (JSCIND).LT.OQ), THEN LODK UP “KNO" LIST TO FIND " IND"
JE(IND})=~JS(IND)
KuJF (NJ=1)=JF ( IND)
KNO (NJ-1)=IND

KNUM=N.J-1
C
€C BASE-SYSTEM-HUNT.
C

540 CONTINUE
550 DO 670 NUC=2, NB
IND=INU(NUC)

C SUBSCRIPT “IND" COVERS AIRWAY NUMBERS WITH ASCENDING
G % "RG" IS "JS“ OR "“JF"
IF (JS(IND).LT. Q) 60OTD 488
Ni=IFALSE
NO=IFALSE

DO 4630 K=KNUM. NJ

c HUNT FOR "JS{IND)" AND "“JF(IND)" IN (KJF(K), K=KNUM, NJ)
c SUBSCRIPT "KNuM" COVERS JUNCTIONS IN ASC. "“RQ" DORDER

c 4 FOR LISTS "KJS“ AND "“KJF"

C "KJS" AND "KJF ARE JUNCTIONS FOR SECONDARY AIRWAYS:

C % “MNO{KNUM) " IS THE SECONDARY AIRWAY WITH THE

C ¥ HIGHEST "“RQ" CONNECTED TO THE PRIMARY AIRWAY

C

% "NOCIND)": IF "{(KNDC(KNUM).LT.0)", THEN "JF" OF



12900
13000
13100
13200
13300
13400
13500
13600
13700
1380¢C
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14200
15000
15100
15200
15300
15400
15500
15600
15700
15800
15200
16000
15100
16200
16300
14400
16500
16600
147Q0
16800
146200
17000
17100
17200
17300
17400
17500
17600
17700
17800
172900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18200
19000
19100

&30

&80
688
690

sReNeRsEaNsNe RN+ Na]

~N N
H L
S e

760

771

2B eNeNsRe!

DOOOOn

50

C

A

%

THIS AIRWAY CONNECTS TO "JS OF THE PRIMARY AIRWAY
IF (JSUIND). EQ. KJF(K)) NO=ITRUE
IF (JF(IND} EQ. KJF(K)) Ni=ITRUE
CONTINUE
IF(Ni. NE. NO)GOTO 7460
IF(N1.NE. ITRUE . AND. NO.NE. ITRUE)GOTO 680
JS(IND)=~JS(IND}
JFOIND Y=~JF (IND)
CONTINUE
CONTINUE
CONTINUE
IF (KNUM. EQ. 1) GOTO 910
DO 740 WK=1,NB
IF (JS(K). GT.0) WRITE (LP, 731)NO{K}
IF THIS MESSAGE GETS PRINTED AND THE AIRWAY IS NOT
REALLY A DEAD-END, THEN REFER TO THE NEWTORK AIRWAY
INPUT DATA CARD FOR THIS AIRWAY AND MAKE SURE THAT
"JS" AND “"JF'" (STARTING AND ENDING JUNCTIONS) FOR
THIS AIRWAY ARE WHAT YOUR MINE-NETWORK DIAGRAM SAYS
THEY ARE: JF NO MISTAKES ARE FOUND DN THIS CARD.
CHECK NETWORK AIRWAY CARDS FOR ALL AIRWAYS WHICH
CONNECT 7O THIS ALRWAY FOR GOOD "JS" AND “JF".
THEN RE-SUBMIT YDUR CORRECTED DATA FOR
THE NEXT RUN.
FORMAT(/////,7H ALRWAY, 15, ° 15 ISOLATED FROM NETWORK')
CONTINUE
GO TO 2060
IF (NWTYPC(IND). LT.O0) WRITE (LP, 771)NOCIND)}
IF YOU GET THIS MESSAGE, SCREAM H-E-L-P TO THE SOFTWARE
MAINTENANCE PEOPLE: THIS SHOULD NEVER HAPPEN
FORMATC(/////, "ERROR: REGULATOR’, IS, * IN BABE SYSTEM')
KNUM=KNUM—~1
IF (NO.EQ. ITRUE} &0OTO 850

BASE~SYSTEM—INSERT-FOR-JF.

HERE FOR (N1.EQ. 1. AND. NO. EQ. Q): JF(IND)IS IM KJIF(K),

K=KNUM, NJ
KJS CKNUM } =JF (IND}
KJF {KNUMY=JS5 (IND)}
KNO (KNUM )Y =—IND
JSUIND)=-JS (IND)
GO TO 550

BASE-SYSTEM-INSERT-FOR-JE.

25

HERE FOR (NO. EGQG. ITRUE. AND. N1. EQ. IFALSE): JS(INDYIS IN

KJF (), K=KNUM, NJ)
KJS (KNUM)Y=JS (IND)
KJF (KNUM) =JF ( IND)
WND (KNUM ) =IND
JS(IND)=-JS(IND}
&0 TO 2940

C BASE-SYSTEM-EXIT.

c
{00
210

20
c

CONT INUE

CONT INUE

PO 920 K=1,NB
JS(K)I=IABS (JUS(K})

C FORM-MESHES-SECTION.

c
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12200
19300
19400
19500
19600
197006
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800
21900
22000
22100
22200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
2330¢
23400
23200
234600
23700
23800
23700
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300
25400

C FORM-MESHES.

C
C

1020
1030

1090
1100

1130
1140

1160

11790

1220
c
1230
1240
c

AT LAST: MAKE "“MSL™ LIST AND “MEND" INDEX
MESC=0
MNO=0
PO 1240 K=1,NB
IF (JF(K}.GE. 0) GOTD 1230
JF R =—JF {K)
MNO=MNO+1
JBM=JG (K)
JEM=JF (K)
NK=K
CONTINUE
CONTINUE
REPEAT UNTIL (KB. EQ. KE);
MESC=MESC+1
“MEND (MNO) " CONTAINS LAST "MSL" SUBSCRIPT
FOR THIS AIRWAY
MEND (MNO }=MESC
"MSL" GETS ALL AIRWAYS IN THIS MESH
MSL (MESC ) =NK
DO 1090 KCO=1,NJ
IF (JBM. EQ. KUF(KCO})) GOTO 1100
CONTINUE
KB=KCO
PO 1130 KCO=1, NJ
IF (JEM. EQ. KJF (KCO) ) GOTD 1140
CONTINUE
KE=KCO
IF (KB-KE) 1140,1220,11%90
NK=KNO (KB )
JBM=KJS{KB)
60 TO 1030
NK=—KNO (KE)
JEM=KJ5 (KE)
GO TO 1020
CONTINUE
END REPEAT {KB. EQ. KE):
CONTINUE
CONTINUE

C SATISFY-JUNCTION-EQUATIONS-SECTION.
C SATISFY-JUNCTION-EQUATIONS.

C

1300

1320

MBEGW=2
B0 1320 K=1,MND

MENDW=MEND (K}

DO 1300 J=MBEGW. MENDW
N=IABS(MSL (J))
G(N}=0C.

CONT INUE
MBEGW=MENDW+2
CONTINUE

MBEGW=1
DO 1490 K=1, MNO

MENDW=MEND (K}

N=1ABS (MSL (MBEGW) }

Q1= (N)

M=MBEGW+1

DO 1470 J=M, MENDW
N=MSL ()

FACT=1.

IF (N.GE. Q) 6DTO 1450



23500
25600
25700
25800
259900
26000
26100
26200
26300
26400
26300
26600
26700
26800
26200

=N
FACT=-1.
1450 CONTINUE
Q(N)=@(N)+QI#FACT
1470 CONT INUE

MBEGW=MENDW+1
1490 CONTINUE
C
C NETWRK—-BOOGIE SECTION.
¢ NETWRK-BOODGIE.

c

C WRITE(LP, 1511

C1511 FORMAT(1X, "RETURN FROM NETWRK )
RETURN
END

27
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1300
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15C0
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
44600
4700
4800
4900
9000
5100
5200
9300
5400
5500
9&00
5700
5800
5900
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&100
&200
4300
6400

OO0 OO0O0O00

00

OO0 O0n

C

101

SUBROUTINE ITT(LGTD20)
11111111112222222222333333333344444444445555555050566664656664L6777

23456789012345678%012345678901234567870123456789012345467870123456787012

"ITT" ADJUSTS "@" (AIRFLOW) WITHIN THE MINE MNETWORK FOR
THE INFLUENCE 0OF MESHES AND COMPUTED AIRFLOW OF FANS,
COMPUTES AIRFLOW OF FANSE AFTER ACCOUNTING FOR
INFLUENCE OF AIRFLOW OF OTHER AIRWAYS., AND THEN REPEATS
THIS COMPUTATIDN FOR AIRFLOWS AND FANS UNTIL CONVERGENCE
IS REACHED DR MAXIMUM NUMBER OF ITERATIONS IS EXCEEDED.

DATA DIVISION.
COMMON SECTION.

INCLUDE ‘CTPAM. COM~
INCLUDE ‘CTCONN. COM’
COMMON/SCIL.R1/ADDT, BI, COR, DIFCH4, FRO, I, ITN: K, MRC, NM., PI, RN: SUMAIR,
1TDM, TOLD.: X, ARGMT, CH4JS, CP, DIFPR, FX, ICFTM. J, L, MSTART, NREC, POT,
“2RTCONT, SUMCH4, TFS, TR: AVRCH4, COAGE, CRITGS, DIFTRD, HG, INFLOW, JX, LP,
3N, NSTART. PROPJS, BRCH4, SUMHT, TIME. VART, AVRPR. CONTAM, CRITHT. DR,

.4HEATAD, ISTART., JY, M, NB, NTEMP, QIN, SRPR, SUMPR, TJUS, VISC, AVTRD, CONTQ,

SCRITSM, FO, HKA, ITCT, JZ, MARKC, N.J, OLADDT, QREC, STRD, SUMT, TM, WT,
&AX, HSUW 10, NFNUM, NT, ONVP, TO, FACT, H: MADJC, MENDW, NADBC, NSFLOW.
70X, T1. ZDOWN: FNTM, MNO, NSNVP . NVPN, ZUP, INDEX, LX; MARKD, NCONC,
BNNVP, NX, Z0, DNVP, KX, MARKN, NETW, NOX, NGW, TSU, Z1. MAD.J, MBEGW,
PITRUE: IFALSE

COMMON/NETWK /KNUM, JBM, NBL., JEM, KB NBU, NK, NRETU, NO, G1, IND,
1KC0O, MESC, N1, KE, NMIN, NUC, MMIN

COMMON/ I TTCOM/DASUM, GBL., ADEN, IT. PART, @BR, RGSUM, ANUM, DF,
1NBDR, RAQ2, TABF, DPSUM. FANP, LL. DG, FANG, NP TS, NABF
COMMON/LEAST/ATA(3, 33, ATY(3), CL(40, &), LK(3), MA(5), IFAN

LINKAGE SECTION
LOGICAL LGTDOR20

PROCERDURE PIVISION USING LGTO20
A WITH ENTRY POINT ITERATION-ITT

ITERATION-ITT.

WRITE(LP, 101)
FORMAT (1X, "ENTERING ITT*)

LGTO20=. FALSE.

IT=0

C ITERATION-MASGAGE-Q.

c
110
120

[eNeNg!

CONTINUE
DasUM=0.
MBEGW=1
PO 530 K=1, MND
MASSAGE “@" FOR MESHES AND COMPUTE "DQsum“

% IN ACCORDANCE WITH EQGUATIDN AT TOP OF PAGE 22
% {(4.1.8, "CRUSS CORRECTION" FORMULA).
MENDW=MEND(K)
DPSUM=0.
RG5UM=Q.

N=IABS (MSL (MBEGW))
IF (NWTYP(N). EG. —-1) GOTO 520
DO 410 J=MBEGW. MENDW .
COMPUTE "RGA5UM", "DPSUM", AND "DG" FOR ONE MESH
N=MSL.{J)



&500
&600
&700
4800
&200
7000
7100
7200
7300
7400
7300
7400
7700
7800
7200
8000
8100
8200
8300
8400
8500
8400
8700
8800
8900
9000
7100
@200
9300
2400
9500
&00
700
9800
9900
100600
10100
10200
10300
10400
10500
10600
10700
10800
10900
11600
11100
11200
11300
11400
11500
11600
11700
118060
11900
12060
12160
12200
12300
12400
12500
12600
12700

250
270

430
500
C
C

920
930
C

A

%

P
%

%

%

FACT=1.
IF (N.GE. 0)GDTO 260
N==N
FACT=~1.
IF (NWTYP(N)) 400,270, 320
RG2=R (N} #ABS(Q(N) }#2
RASUM=RGSUM+RG2
DP=R (N} #GQ(N)*ABS(Q{N})
*DRSUM" GOES TO NUMERATOR IN EQUATION AT
TOP OF PAGE 22.
DPSUM=DPSUM+FACT#DP
60 TO 39¢
DPSUM=DPSUM-FACT#R(N)
"R" AND “RGRAD" FOR FANS GETS COMPUTED IN PARA-

GRAPH "FANCHARACTERISTICS" INM THIS SUBROUTINE

DO 350 L=1, NFNUM
IF (NFREG(L).  EQ. N) GOTO 370

CONT INUE
G0 TO 380
“RGRAD" IS DHM(F{(I))" IN EQUATION AT TOP
OF PAGE 22.
REASUM=RASUM-RGRAD (L)
CONTINUE
CONTINUE
CONT INUE
CONT INUE

"FNVP" IS5 “HN" IN EQUATIDN AT TOP OF PAGE 22.
"RQASUM" GOES TO DENOMINATOR IN EQUATION AT
TOP OF PAGE 22.
DA=(DPSUM—FNVP (K} ) /RAEUM
DO 500 J=MBEGW. MENDW
MASSAGE "G" FOR AIRWAYS IN THIS MESH AND
ACCUMULATE “D@QSUM"
N=MSL (J}
FACT=1.
IF (M. GE. 0)GUTO 490
N=-N
FACT=-1.
QG{N)=Q(N}-(DG#FACT)
CONTINUE
"DA" IS5 AIRFLOW CHANGE FOR THIS MESH: WHEN “DQgSuUM"
IS ZERO OR VERY SMALL. "ITT" CAN RETURN
DRSUM=DQRSUM+ABS (DG)
MBEGW=MENDW+1
CONTINUE

C FANCHARACTERISTICS.

c

580

&00

&40

DO 1090 J=1, NFNUM

NFCW(J)}=IFALSE
DO 580 K=1.NB
HUNT FOR FAN "J" IN AIRWAY "K"
IF (NOF(J). EQ. NO(K>) GDTO &00
CONTINUE
G0 TO 1080

NPTS=MPTS(.})

IF (NVPN. EQ. ITRUE. DR. MADJC. GT. 0)GOTO 640
TABF=TR
G0 TO 720

NABF=JS(K)
DO 700 L=1,NJ

29
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12800
12900
13000
13100
13200
13300
13400
13500
134600
137060
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700
15800
15900
16000
16100
146200
16300
146400
146500
16600
16700
146800
146900
17600
17100
17200
17300
17400
17500
17600
17700
17800
17900
180600
18100
18200
18300
18400
18500
18600
18700
18800
18200
19000

&90
700
710
720

800

840

nao

720
?30

240

1020
103¢
104Q

1050

1355

1060
1670
1080
1090

HUNT FOR JUNCTION “L"™ FOR FAN "J" IN AIRWAY "K"
GET TEMPERATURE FROM "T(L})" FOR “FANQ"
IF (NABF. NE. UNO(iL)) GOTD &90
TABF=T (L)
60 TO 710
CONTINUE
CONTINUE
CONTINUE
FANQ=Q(K)®100000. # (TABF+44&0. )/ (TR+440. )
NBDR=MPTS(J)-1
QBL=QF (4, 2}
QBR=GF (J, NEDR}
COMPUTE “FANP" FOR "R(K)*"
IF (FANQG. GE. QBL) GDTO 800
R(KI=PF (4, 2)
NFCW(J)=ITRUE
G0 TO 1070

IF (FANG. LE. QBR) GOTUO 840
R(K)=PF(.J, NBDR)
NFCW(J)=ITRUE
G0 TO 10&0

FANP=(Q.
IF(IFAN. EQ. 1) 80 TO 1085
DO 260 L=1,NPTS
THIS DO-L.ODOP COMPUTES "“FANP" IN EGQUATION IN
% 4. 1.7 AT BOTTOM OF PAGE 22
“ (LAGRANGE 'S INTERPOLATION FORMULA)
ANUM=1. O
ADEN=1.0
DO 930 M=1,NPTS
IF (M.EQ.L} GOTO 920
ANUM=ANUM* (FANG-QF (.}, M) )} 710000
ADEN=ADEN#* (QF ( J, L) -GF {(J, M} ) /10000
CONTINUE
CONTINUE
PART=ANUM#PF (J, L} /ADEN
FANP=FANP+PART
CONTINUE
DO 1030 L=1,NPTS
COMPUTE "RGRAD" FOR USE IN "ITERATION-MASSAGE-Q'":
% "RGRAD" IS DERIVATIVE OF *“PF® WITH RESPECT TQ "QF"
IF (FANG. GT. QF (J. L)) 6OTD 1020
IF (L.LT.2) 6OTO 1040
Li=L~1
RGRAD(J)={(PF (J, L)Y-PF{J, LL)Y }#100000. /(GF(J, L)=QGF {J, LL})
¢0 TO 1050
CONTINUE
CONTINUE
RGRAD(J)=0. 0O
STICK “FANP" INTD “R" FOR AIRWAY “K"
R (K} =FANP
G0 7O 1060
CONT INUE
FANP=CL (J, 1)+CL (J, 2)#Q{KI+CL (J, 3 #Q(K)I #Q (K}
R(K)=FANP
RGRAD (J)=CL (J, 2} +2. #CL (3, I #Q{K)
CONTINUE
CONTINUE
CONTINUE
CONTINUE
IT=IT+1



19100
19200
19300
12400
12500
192600
19700
19800
19900
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21400
21700
21800
21900

OO0

C1201

1220

C1241

1260

ciz8)

“

ITCT=ITCT+1

ROUTE~TU~APPROPRIATE-PRGGRAM-SECTION.

IF (IT.LE. 1) €070 120
IF(DESUM. LT. 0. 002} GOTO 12&0
IF (ITCT.GT. ITM) GOTO 1220
IF (IT.LE. 20} GOTO 110G
RETURN FOR FAILURE TO CONVERGE USING LOCAL

COUNTER "IT"
NSW=ITRUE
NSFLOW=IFALSE
GO TO 20

LETO20=. TRUE.
WRITE(LP, 1201)

FORMAT(1X, 'LE6TO20=. TRUE. RETURN FROM ITT‘)
RETURN

MARKN=ITRUE
WRITE(LP, 1241)

FORMAT(1X, ‘MARKN=1 RETURN FROM ITT")
RETURN

CONT INUE
WRITE(LP, 1281}

FORMAT (1%, ‘DA@SUM. LT. ©. 002 RETURN FROM ITT’)
RETURN

END

31
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100 SUBROUTINE RESIST

200 c 11111111112222222222333333333344444444445555555555646664L66666777
300 C2345678%0123454678%0123454678%7012345478901234567890123456789012345467879012
400 C

200 ¢ "RESIST® CALCULATES RESISTANCE OF REGULATORS

&00 C % AND WRITES NETWORK DATA AFTER ONE

700 C % PASS THRU THE NETWORK SECTION.

800 C

200 C DATA DIVISION.

1000 c COMMON SECTION.

1100 C

1200 INCLUDE 'CTPAM. COM~’

1300 INCLUDE ‘CTCONN. COM“

1460 COMMON/SCLR1/ADDT. BI, COR, DIFCHA4, FRO: I, ITN, K, MRC. NM, PI, RN, SUMAIR,
1500 1 TDM: TOLD, X: ARGMT, CH4JS. CP, DIFPR,: FX, ICFTM, J, L., MGTART. NREC, POT,
14600 2RTCONT, SUMCH4, TFS, TR, AVRCH4, COAGE, CRITGS. DIFTRD, HC, INFLOW, JX, LP,
1700 3N, NSTART. PROPJS, SRCH4, SUMHT, TIME, VART, AVRPR, CONTAM, CRITHT, DR.
1800 4HEATAD, ISTART. JY, M, NB, NTEMP: GIN: SRPR, SUMPR, TJS, VISC, AVTRD. CONTQ,
1200 SCRITSM. FO, HKA, ITCT, JZ, MARKC, NJ, OLADDT. GREC, STRD, SUMT, TM, WT,
2000 &AX: HBU, IO, NFNUM, NT, ONVP, TG, FACT: H, MADJC, MENDW, NADBC, NSFLOW,
2100 70X: T1, ZDOWN, FNTM, MNO, NSNVP, NVPN, ZUP, INDEX, LX; MARKD, NCONC,
2200 BNNVP, NX, ZG, DNVP, KX, MARKN, NETW. NOX, NSW, TSU, Z1, MADJ, MBEGW.
2300 FITRUE, IFALSE
2400 COMMON/NETWK /KNUM, JBM, NBL. JEM: KB, NBU, NK, NRETU, NO, G1. IND.
2500 1KGCO, MESC, N1, KE, NMIN, NUC, MMIN

2600 COMMON/ ITTCOM/DQASUM, GBL, ADEN, IT, PART, QBR, RGSUM, ANUM, DP,
2700 1NBDR. RQ2, TABF, DPSUM, FANP, LL, DQ. FANG. NPTS, NABF
2800 COMMON/RESCOM/NWRN
2700 COMMON/LEAST/ATA(D, 3), ATY(3), CL(40, &), LK(5): MA(5), IFAN
3000 C
3100 C PROCEDURE DIVISION WITH ENTRY POINT RESIST.
3200 c
3300 C RESIST

3400 c

3500 C WRITE(LP, 101}

3600 €101 FORMAT(1X, ‘ENTERING RESIST ‘)
3700 C

3800 C CALCULATE-RESISTANCE-OF~REGULATORS.
3700 C

4000 MBEGH=1
4100 DO 330 K=1, MNO
4200 DPSUM=0.
4300 MENDW=MEND (K)

4400 NX=IABS (MSL (MBEGW) )

4500 IF (NWTYP(NX). GE. O) @GOTO 320

44600 M=MBEGW+1

4700 DO 270 J=M. MENDW
4800 c MASSAGE "R" FDOR MESH ARDUND "STATIC-Q" AIRWAY:
4200 C “ A STATIC-G AIRWAY IS CALLED A REGULATOR

5000 N=MSL (J)

5100 FACT=1.

9200 IF (N.GE. 0) &OTO 220

9300 N=~N

5400 FACT=-1.

2500 220 IF (NWTYP(N).LE. Q) GOTO 250

24600 DP=~R (N}

5700 GO TO 260

5800 250 DP=R(N}#Q{N)#ABS(QG(N))

5900 260 DPSUM=DPSUM+DP#FACT
6000 270 CONTINUE
&£100 IF (NVPN. EG. ITRUE) DPSUM=DPSUM-FNVP(K)

6200 RSTD(NX) =-DPSUM/ (QINX) )##2

6300 R(NX)=RETD (NX}



6400
6500
6600
&700
&800
&F00
7000
7100
7200
7300
7400
7300
7600
7700
7800
7300
8000
8100
8200
8300
8400
8500
8400
8700
82800
87200
3000
2100
2200
2300
400
2500
2?4600
2700
7800
G0
10060
10100
10200
10300
10400
10500
10400
10700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11200
12000
12100
12200
12300
12400
12500
124600

320
330
c

NWTYP (NX =0
MBEGW=MENDW+1
CONT INUE

C DUTPUT-OF-NETWORK.

C

380
390
400

421

441

500

521
530
540

651
640
&70

701

741
730

2000

%

i
2

“

A

%

DO 400 L=1,NB

IF (NWTYP(L). GT. 0) GOTO 3BO
RG{L}=R(L)*Q(L)*ABS{(G(L))
GO TO 3%90
RA(L)=R(L)}
CONTINUE
CONT INUE

WRITE (LP, 421}

FORMAT (1HIL, ' ORDINARY AIRFLOW AND PRESSURE DISTRIBUY,
‘TION BEFORE EVENT (BASED ON THE LISTED INPUT DATA) /)

WRITE (LP,441)

FORMAT (1HOQ, T40, 'REGULAR AIRWAYS'// ' AIRWAY FROM TGO 7y
* AIRFLOW PRESSURE LOSS LENGTH AREA ‘
'RESISTANCE K PERIMETER’)

L=0
b0 540 K=1,NB

IF (NWTYP(K).LE.O) GOTO 500
L=L+1
GO TO 530
A{K)I=G{(K}*100000.
WRITE(LP, 521) NO(K), JS(K), JF{K}: Q{K), RGIK), LAK), ATK),
ROKY, KF (K}, O(K)
FORMAT (I15,17,17,F13.0,F13.3,8X:17,F10. 3,F13. 3, 17,F10. 3)
CONT INUE
CONT INUVE
(L. GT. 0) 60OTO 5790
WRITE (LP,371)
IF YOU INTEND T8 HAVE FANS AND YOU GET THIS MESSAGE,
MAKE SURE THAT ALL YOUR AIRWAYS WITH FANS IN THEM
HAVE NWTYP=1 IN YOUR NETWORK AIRWAY CARDS
FORMAT (/////7° NETWORK CONTAINS NO FANS ')
¢0 TO 770
WRITE (LR, &01)
FORMAT (1HO, T20, ‘FANGS /7 AIRWAY FROM TO AIRFLOW 7,
’ FAN PRESSURE ")
DO 670 K=1, NB

IF (NWTYP(K). LE. O) GDTO 660

G(K)I=Q{K)*100000.
WRITE (LP,&51) NOCK), JSIK), JF(K), GIK), RG(K)
FORMAT (I5,17,17,F13.0,F13. 3
CONT INUE
CONTINUE
IF (NFNUM. LE. 0) GOTO 7&0
WRITE (LP, 701} (NOF(K), K=1, NFNUM)
FORMAT(////, ' THESE CHARACTERISTICS WERE STORED FOR FANS',
1014)
DO 750 K=1, NFNUM
L=MPTS (K}
WRITE (LP,741) (QF (K, I),PF{(K, 1), I=1,L)
FORMAT (//3(Fi0. 0, F6.2)/5(F10.0,F6. 2}
CONTINUE
IF(IFAN. EQ. O0) GO TO 2300
WRITE(LP. 2000)
FORMAT{( /710X, ‘LINEAR LEAST SGUARES FIT TO FAN DATA')

DO 752 K=1, NFNUM
WRITE(LP, 754} K, (CL(K, IK): IKk=1,3)

754 FORMAT(/10X, ‘K=', 14, 7X, 'CL{K, IK)=‘, 53(4X,E12. 5))



34

12700
12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
137200
14000
14100
14200
14300
14400
14500
14600

752 CONTINUE
2300 CONTINUE

7460
770
781

821

830
c

“

CONTINUE
WRITE (LP,781) NB,NJ
FORMAT (////° THE STATED NUMBER OF AIRWAYS WAS’, 17, ~’ THE *,

 STATED NUMBER OF JUNCTIONS WAS’, 17}
DO 830 K=1, NFNUM
NWRN=NFCW(K)
IF (NWRN. EQ. ITRUE) WRITE (LP,B2L)INOF(K}
FORMAT(////' THE FAN CHARACTERISTIC IS EXCEEDED FOR FAN NO’,
I5)
CONTINUE

C RESIST-EXIT.

c
G
cB3t

c

WRITE(LP.B51}
FORMAT(1X, ‘RETURN FROM RESIST)
RETURN

END



100

200

300

400

500

600

700

800

200
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3600
3100
3200
3300
3400
3500
3600
3700
3800
3200
4000
4100
4200
4300
4400
4500
4600
4700
4800
4300
5000
5100
5200
5300
5400
5500
5600
5700
5800
5200
&000
&H100
4200
6300

SUBROUTINE RDCONC
1111111111222222222233333333.3344444444445555555505664668606646777
234546789012345467890123454678901234546789012345478901234547870123456789012

_RDCONC _ READS DATA FOR THE SCENARIO FOR THIS PARTICULAR MINE
NETWORK AND INITIALIZES THE CURRENT SCENARIO.

DATA DIVISION.
COMMON SECTION.
INCLUDE ‘CTPAM. COM’
INCLUDE ‘CTCONN. COM-

COMMOM/SCLR1/ADDT, B, COR, DIFCH4, FRO, I, ITN: K: MRC, NM, PI, RN, SUMAIR,

1TDM, TOLD, X. ARGMT.: CH4JS, CP, DIFPR: FX, ICFTM, J, L, METART, NREC, POT,

ZRTCONT, SUMCH4, TFS, TR: AVRCH4, COAGE, CRITGS: DIFTRD, HC, INFLODW, JX. LP,

3N, NSTART, PROPJS, SRCH4, SUMHT, TIME, VART, AVRPR, CONTAM, CRITHT, DR,

4HEATAD: ISTART. JY, M, NB, NTEMP, GIN, SRPR, SUMPR, TJS, VIBC., AVTRD, CONTQ,

SCRITSM: FO, HKA, ITCT, JZ, MARKC, NJ, OLADDT, GREC. STRD, SUMT., TM, WT,

GAX: HEU, 10, NFNUM, NT, ONVP, TO, FACT. H, MADRJC, MENDW, NADBC, NSFL.OW,

70X, T1, ZDOWN, FNTM, MNO, NSNVP., NVPN, ZUP, INDEX, LX, MARKD, NCONC,

BNNVE, NX; 20, DNVP, KX, MARKN, NETW, NOX, NSW, TSU, Z1, MADJ, MBEGW,

PITRUE, IFALSE
COMMON/NETWK /KNUM, JBM, NBL, JEM, KB, NBU, NK, NRETU, NO, @1, IND,

1KCO, MESC, N1, KE: NMIN, NUC, MMIN
COMMON/ ITTCOM/DGSUM, QBL., ADEN, IT: PART, QBR, RGSUM, ANUM, DP,

INBDR,: RG2, TABF, DPSUM. FANP, LL, DG, FANG: NPTS.: NABF
COMMON/RESCOM/NWRN
COMMON/WRTCOM/MINREY, JFF, NRCT, MEMI: WRNHT, WRNPR, WRNSM,
1WRNSUM, WRNGS
COMMON/RDCCOM/AAVR, CHACX, CHAVX, ES, HAX, HKX, KFAVR, CH4F

1UNOX, NAV, NCH4C, JSTART, CH4PAX., DZRDX, NDIM: OAVR, CH4S,

2HAAVR, HKAVR, LAAVR, MAX.), TSTART. TRF, TROCKX, TAVR, TRS, EF
COMMON/RTMCOM/MRKL

QOO0 00n

PROCEDURE DIVISION
WITH ENTRY POINT RDCONC

CONCENTRATIDN PART OF PROGRAM
RDCONC.

WRITE(LP, 101}
10t FORMAT (1X. "ENTERING RDCONC "}

PI=3 141593
NSFLOW=IFALSE

sR+EeNeNaNeRsRsNoN N

ITCT=0
C
C READ-AND-COMPLETE-INPUT-DATA.
C
C READ ONE CONCENTRATION~-CONTROL CARD
READC(IO, 1531} NDIM, NCHA4C, NAV, MAXJ, INFLOW, JSTART, TSTARY, TIME, CRITSM,
i CRITES, CRITHT, WRNPR, WRNSM, WRNGS, WRNHT
151 FORMAT (&I5,F5.1,F8. . 2,F7.5,.FD5. 3,Fb. 3,F4.2,Fb. 4,F4. 1, F5. 0)
IF (NAV. NE. IFALSEINAV=ITRUE
c IF(NAVIREAD ONE CONCENTRATION AVERAGE-VALUE CARD
IF{NAVY. EQ. ITRUEIREAD (I0, 181) TAVR, HAAVR, HRAVR, KFAVR,
i LAAVR, AAVR, OAVR
181 FORMAT (3F10. 5, 2110, 2F10. 2}
IF (NDIM LE. 0)XG0TO 430
L=0

DO 370 I=1.NDIM

35
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6400 C IF{(NDIM. GT. 0)READ CONCENTRATION AIRWAY CARDS

6500 READ (I0,231) NOX, CHAVX, CHAPAX, TROCKX, HAX, HKX: DZRDX
&600 231 FORMAT (IS5, F10.2,4F10 5,F10. 1)}

&700 DO 260 J=1,NB

&£800 IF (NOX.EG NO(J))} GOTO 280

6200 260 CONT INUE

7000 G0 TO 360

7100 280 L=L+1

7200 CHAV{J)y=CHAVX

7300 RDCH4 (J)=CH4PAX

7400 TROCK (J)=TROCKX

7500 HA(J)Y=HAX

7600 HK (J) =HKX

7700 DZRD{J)=DZRDX

7800 NO(J)=—NO(J)

7700 360 CONT INUE

8000 370 CONTINUE

8100 IF (NDIM EQG. L) GOTOD 420

8200 WRITE (LP,401)

8300 c HEREZ WRONG NUMBER OF CONCENTRATION AIRWAY CARDS OR
8400 C i AT LEAST ONE _NOX_ IS NOT (REPEATZ NOT )
8500 c i INCLUDED IN (NO(I)., I=1,NB)

8600 401 FORMAT (/////7, 7 MISTAKE IN CONCENTRATION AIRWAY CARDSL’,
8700 i VI INVALID AIRWAY NUMBER OR WRONG NMUMBER OF 7,
8800 H ‘AIRWAY CONCENTRATION CARDS. ¢

8200 i /: 10X, 'RUN ABORTED. ‘., //., 10X, "END OF RUN. ')
000 STOP

?100 c

200 420 CONTINUE

9300 MRKL=0

F400 430 B0 720 I=1,NB

2500 C THIS DO-LOOP STICKS AVERAGE VALUES IN AIRWAY DATA
4600 C i NOT GREATER THAN O

700 IF(NOCI). LT. O} GOTO 550

2600 IF (NETW. EQ. ITRUE. AND. NTEMP. EQ. ITRUE. AND. NCONC. EG. ITRUE?
P00 i G0TO 470

10000 IF(NCONC. EQ. ITRUE}GDTO 710

10100 470 IF (NAV.EG. ITRUE) GOTO S10

10200 WRITE (LP.4%91)

10300 491 FORMAT(////7/, ' INSUFFICIENT DESCRIPTION OF AIRWAY',
10400 i ‘ PROPERTIES /. &X, " {AVERAGE-VALUE CARD ~,
10500 2 ‘REQUIRED FOR AIRWAYS NOT ON CONCENTRATION-
10600 3 ‘ AIRWAY CARDS)’, /, 10X. ‘"RUN ABORTED. “,
10700 4 /7, 10X, "END OF RUN., ‘/}

10800 STOP

10200 C

11000 510 NE(I)=~NOC(I)

11100 RA{I)=HAAVR

11200 HK (1 }=HKAVR

11300 0 TO sS8C

11400 950 IF (NAV. NE. ITRUE)GOTO 420

11500 IF (HA(I}.LE. O 0) HA(I)=HAAVR

114600 IF (HK(I). LE. O. O) HK{I)=HKAVR

11700 280 IF (KF(I). LE. O) KF(I)=KFAVR

11800 IF (LACI).LE. 0) LACI)=LAAVR

11900 IF (LACI).LE. O) MRKL=MRKL+1

12000 IF (A(I). LE.Q} MRKL=MRKL+1

12100 IF (A(I).LE. 0. 0) A(I)=AAVR

12200 IF (O(I).LE. 0.0) O(I)=0AVR

12300 &20 IF (TROCK(I}.6GT.0.0) GOTO 700

12400 IF {NVPN. EQ. ITRUE} GOTO 670

12500 IF (NAV.NE. ITRUE) GOTO &90

12600 TROCK(I)=TAVR



12700
12800
12200
13000
13100
13200
13300
13400
13500
13400
13700
13800
13900
14000
14100
14200
14300
14400
14500
144600
14700
14800
14200
15000
15100
15200
15300
15400
15500
154600
13700
15800
15900
16000
16100
16200
16300
16400
16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800
18900

GO To &80
&70 NOCI¥=-NO(I}
&80 CONTINUE
&70 CONTINUE
70C CONTINUE
710 CONTINUE
720 CONTINUE

PO 1040 J=1,NB

C THIS DO-L.OOP COMPUTES _TROCK_S NOT OM YOUR CONCENTRATION
c H AIRWAY CARDS FROM JUNCTION DATAY IF JUNCTION DTAT IS
C i NOT AVAILABLE, THENM AVERAGE _TROCK_ FROM
c ; _TAVR_ IS USED
IF (NO(J).GT. 0 GOTQ 770
NO(J)=-NO(D)
GO TO 1030
770 ES=0. 0
EF=0.0
TRS=0. O
TRF=0.0
L=IFALSE
M=IFALSE
Do 950 I=1,NJ
IF (JS(J).NE. JNDO(I1)) GOTO 820
ES=PROP (1)
TRS=T(1)
L=1TRUE
GD TO 240
890 IF (JF(JY. NE. JNOC(IY) GOTO 930
EF=PROP(]I)
TRF=T(I)
M=ITRUE
230 CONTINUE
740 IF (L.EQ. ITRUE. AND. M. EQ. ITRUE) GOTO 970
250 CONTINUE
c
GO TO 1010
?70 IF (DZRD{.J).EQ. 0. 0) DIRD(J)=EF-ES
c _X_ EQUATIONZ MIDDLE OF PAGE 29.
X=0. 014#D( )/ (A{J)##0 B (ABS(Q(J) ) iand 2}
c _TROCK_ EQUATIONY BOTTOM OF PAGE 29%
c _TRF_ IS _T2_; _TRS_ 1S _T1i_.
c TROCK(JI={TRF-TRS#EXP (—X#LA(J))+DZRD(J) /187. )/ (}1. ~-EXP
c i (-X#LA(JI N -DZIRD(D /(2. #187. )
XLA=X#FLOAT(LA(J))
TROCK (J )= ( TRF=TRS#EXP (=XLA)+DZRD(J} /187, » /(1. -EXP
1 (~XLA))I-DIRD(J}/ (2 %187 )
IF (TROCWK{J).GT. 0. 0)EOTO 1020
1010 TRDCK (J)=TAVR

1020 CONTINUE
1030 CONTINUE
1040 CONTINUE

c
C SET-UP-JND-LIST.
c
IF (NVPN.EQ. ITRUE) GOTO 1210
L=1
DD 1150 I=1.,MAXJ
DO 1100 J=1,NB
IF (JS(J).EQ. I) GOTO 1120
1100 CONT INVE
G0 TO 1140
1120 SNO(L 2 =JS ()

37
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19000
12100
19200
19300
19400
19500
19600
192700
19800
19900
20000
20100
20200
20300
20400
20300
20600
20700
20800
20900
21000
21100
21200
21300
21400
21300
21600
21700
21800
21900
22000
22100
22200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
23200

1140
1150

€1234

C1235

OO0 OOoO0n

181

c

L=L+1
COMTINUE
CONTINUE

IF (MJ. EG. (L-1)) GOTO 1200
WRITE (LP,1181)
WRITE(S, 1234) NJ, L
FORMAT (2(4X, I4))
LMi=L-1

FORMAT(5(3X., I4})
WRITE(2, 1233) (JNO(J), J=1,LM1)
WRITE(DS, 1235) (JNO(J), J=1,LM1)

ALL JUNCTION NUMBERS MUST BE (JNO.LE. MAXJ), OR YGU

H WILL GET THIS MESSAGE ALSO, JUST AS IF YOU HAD
H ENTERED THE WRONG NUMBER IN _NJ_X IM THIS
i CASE, ANY (JUND. GT. MAXJ)Y WILL NOT BE USED
FORMAT(/////,  STATED NUMBER OF JUNCTIONS IS WRONG AND
i ‘HAS BEEN CORRECTED')
NJ=L -1

C CALCULATE-METHANE-EVOLUTION,

C
1200
1210

1251

1280

1300

1320
1330

1351

1360

DO n

1460

1490

1500

1510

1530

CONT INUE
IF (NCH4C.LE. Q) GOTOD 13&0
L=0
DO 1330 I=1, NCH4C
IF (NCH4C. 6T. OYREAD CONCENTRATION JUNCTION CARDS
READ (I0,1251) JNOX, CH4ACX
FORMAT (IS5, T726.F5 2)
PO 1280 J=1,NJ
IF (JNOX. EQ. JNO(J)Y) 6070 1300
CONTINUE
G0 TO 1320
PRCH4 (J)=CHA4CX
L=L+1
CONTINUE
CONT INUE
IF (NCHAC. NE. L) WRITE(LP, 1351)
FORMAT (///7/7, 7 MISTAKE IN CONCENTRATION JUNCTION CARDS’.
; /. 6%, "{CHECK FOR VALID _JNO_ IN EACH CARD AND’,
i ‘ FOR RIGHT NUMBER OF CARDS). ")
DO 1380 I=1,NB
IF (CHAV(I).G6T.0.0) &UTO 1570
IF{(CHAV(I). LE. O)COMPUTE DEFAULT METHANE VOLUME
i PRODUCTION FOR THIS AIRWAY
CHAV(I)=RDCH4{I)#LA(I}*#0O(I)
CHaV(I)=RDCH4(I)®FLOAT(LA(I})®0O(I)
IF (CHAV(I}. GT. 0. 0HGOTO 13560
M=IFALSE
N=IFALSE

PO 1500 L=1,NJ
IF (JS(I).NE. JNO(L)) GOTO 1460
CH48=PRCH4 (L)
M=ITRUE
IF (JF(I). NE. UNO{(L)}GOTO 1490
CHAF=PRCH4 (L}
N=ITRUE
IF (M EQ. ITRUE. AND. N. EQG. ITRUE} GOTO 1530
CONTINUE

CHAV(I}=0.0
GO TO 1550
IF (CH4F. LE. CH48) GOTO 1510

’
’



25300
25400
25500
25600
25700
25800
25900
26000
26100
26200
26300
26400
26300
26600
26700
26800
26900
27000
27100
27200
27300
27400
27300
27600
27700
27800
27900
28000
28100
28200
28300
28400
28500
28400
28700
28800
28900
22000
272100
27200
29300
29400
29500
29400
29700
27800
29900
30000

CHAV(I)=(CHAF-CH48)#Q(I}/100. 0
1550 CONTINUE
1540 CONTINUE
1570 CONT INUE
1580 CONT INUE

c
NRCT=0
c IF(INFLOW. GT. CYREAD CONTAMINATION CARDS
IF (INFLOW. GT. CJREAD(IO, 1611) (NCENT(I), CONT(I),CONC{I), HEAT(I},
i O2MINCI}, SMPO2(I), HTPO2(I)., I=1, INFLOW)
1611 FORMAT (I3.,F10.0,F10.5,F10.2,3F1C. 5)
C
C WRITE-CONC-INPUT-DATA.
C
WRITE (LP.1631)
1631 FORMAT (1K1, T21, ‘INPUT DATA FOR CONCENTRATION AND TEMPERATURE .
1 7 CALCULATIONS ‘//’ AIRWAY FROM TO ELEVATION DIFF ‘.,
2 ‘. ROCK  TEMP. METHANE PROD. CONDUCTIVITY "
3 ‘PIFFUSIVITY )
WRITE(LP, 1851) (NOCI), JS{I), JF(1), DZRD(I}, TROCK{I), CHAV(IL}, HK(I),
i HACI:, I=1,NB)
1651 FORMAT (I5,2I7.7T25,F10.1,T40,F10.1,T56,F10.1,T72,F10. 1,789,
i Fi0. 4)
WRITE (LP,1&71) TIME
1671 FORMAT (////,T20, " TIME AFTER BEGINNING OF EVENT’,F7.2, ‘s
i ‘HOURS "}
WRITE (1P, 1691) TSTART. JSTART
1691 FORMAT (////7,T20, © A TEMPERATURE OF ', F&. 1, WAS ASSIGNED TO',
fJUNCTION NO', I7)
IF (INFLOW. LE. O 6OTO 1740
WRITE {(LP.,1721)
1721 FORMAT(//7//, T25, ' THE FOLLOWING CONTAMINATION WAS ASSUMED ‘.
1 £/, T18, "CONTAMINATION’, T43, ‘DXYGEN CONCENTRATION’: T&7,
2 ‘PRODUCTION PER CU FT OXYGEM', /7, © AIRWAY FLOWRATE 7,
3 ‘CONCENTRAT. HEAT BEHIND FIRE ‘)
4 ‘SMOKE HEAT 7 »
WRITE(LP, 1741) (NCENT(I), CONT(I>,CONC(I).HEATC(I )}, O2MIN(I)},
i SMPO2(I), HTPD2(1), I=1, INFLOW)
1741 FORMAT (l&,F11.3,F11.3.F12 3,9X.F6. 2, 10X, F8. 3, 7X. F8. 37
GD TO 1780
1760 WRITE {LP,1771)
1771 FORMAT (/////7,T20, / NO CONTAMINATION WAS SPECIFIED")
1780 CONTIMUE
c WRITE(LP, 1801)
ci801 FORMAT (1X, ‘RETURN FROM RDCONC ‘)
RETURNM
C
END

39
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200 SUBROUTINE FLOWSK
300 Cc 111111111122222222223333333333444444444455555555556664666564666777
400 C23454678901234567870123454678%01234567890123456787012345678901234546787012
200 c
600 C "FLOWSK" RECORDS AIRFLOW-REVERSALS IN "NRCT" VECTOR
700 c % GENERATES FLOWSCHEME IN "INUY, "KJS", "KJF'", "KNO",
800 c A AND "JNOL" LISTS. aND SELECTS INITIAL
{00 Cc 4 JUNCTION FROM “JSTART".
1000 ¢
1100 c DATA DIVISION.
1200 c COMMON SECTION.
1300 c
1400 INCLUDE ‘CTPAM. COM~
1500 INCLUDE ‘CTCONN. COM'
1600 COMMON/SCLRL/ADDT, BI, COR, DIFCH4., FRO, I, ITN, K, MRC, NM, PI, RN, SUMAIR,
1700 1TDM, TOLD, X; ARGMT, CH4JS, CP, DIFPR, FX, ICFTM, J, L, MBTART, NREC, POT,
1800 2RTCONT, SUMCH4, TFS, TR, AVRCH4, COAGE, CRITGS, DIFTRD. HC, INFLOW, JX, LR,
1900 3N, NSTART, PROPJS, SRCH4, SUMHT. TIME, VART, AVRPR, CONTAM, CRITHT, DR,
2000 4HEATAD. ISTART, JY., M: NB, NTEMP, GIN, SRPR, SUMPR, TJS, VISC, AVTRD, CONTQ,
2100 SCRITSM. FO, HKA, ITCT, JZ: MARKC, NJ, OLADDT, QREC, STRD, SUMT. TM, WT,
2200 &6AX, HSU, 10, NFNUM., NT. ONVP, TO, FACT. H: MADJC» MENDW, NADBC, NSFLOW,
2300 70X, T1, ZDOWN: FNTM: MNG, NSNVP ., NVPN, ZUP, INDEX, L.X, MARKD, NCONC,
2400 BNNVP, NX, Z0. DNVP, KX, MARKN, NETW, NOX, NSW, TSU, Z1, MADJ, MBEGW,
2300 FITRUE.: IFALSE
2600 COMMON/NETWK /KNUM, JBM, NBL., JEM, KB, NBU, NK, NRETU, NO, G1, IND,
2700 1KCO, MESC, Ni, KE, NMIN, NUC, MMIN
2800 COMMON/ITTCOM/D@ASUM, QBL.. ADEN, IT, PART, GBR, RQSUM, ANUM. DP,
2700 LNBDR. RG2, TABF, DPSUM, FANP, LL, DQ: FANG, NPTS, NABF
3000 COMMON/RESCOM/NWRN
3100 COMMON/WRTCOM/MINREY, JFF, NRCT, MEMI, WRNHT: WRNPR, WRNSM,
3200 1WRNSUM, WRNGS
3300 COMMON/RDCCOM/AAVR, CHACX, CHAVX, ES, HAX, HKX, KFAVR, CHA4F,
3400 1JNOX, NAYV, NCH4C, JSTART. CH4PAX, DZRDX. NDIM, DAVR, CH4S,
3500 2HAAVR: HKAVR, LAAVR, MAXJ, TSTART, TRF, TROCKX, TAVR, TRS: EF
3600 COMMON/FLOCOM/MM
3700 c
3800 c PROCEDURE DIVISION WITH ENTRY POINT FLOWSCHEME
3700 C
4000 ¢ FLOWSCHEME.
4100 C WRITE(LP, 111)
4200 Cili FORMAT (1X, "ENTERING FLOWSK ')
4300 L+
4400 £ CHECK-FOR-AIRFLOW-REVERSALS.
4500 c
44600 NSFLOW=ITRUE
4700 DO 320 I=1i.,NB
4800 IF (Q(I).GE. Q) GOTO 310
4300 NEFLOW=IFALSE
2000 J=JS(I)
5100 JE(I)=JF (I}
9200 JECI Y =J
5300 Q(IX=—QG(I}
5400 DZRD(I)}=-DZRD(TI)
5500 IF (NRCT.LE. 0)GOTO 280
5600 DO 270 L=1,NRCT
5700 IF (NREV(L) NE. I) GOTO 260
5800 NREV(L)=0
5900 60 TO 300
&000 260 CONTINUE
6100 270 CONT INUVE
&200 280 NRCT=NRCT+1
6300 NREV(NRCT)=1

6400 300 CONTINUE



6500
6600
&700
6800
47900
7000
7100
7200
7300
7400
7300
7600
7700
7800
7200
8000
8100
8200
8300
8400
8500
8600
8700
8800
a8900
000
100
2200
300
2400
?500
600
?700
2800
FI00
10000
10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
114600
11700
11800
119200
12000
12100
12200
12300
12400
12500
12600
12700

310 CONTINUE

320 CONTINUE

c

C PACK—-AIRFLOW-REVERSALS-IN-NREV.
c

IF (NRCT.LE. 0)G0TO 420
L=0
DO 400 I=1,NRCT
IF (NREV(I).LE. O)G0TO 390

L=+l
NREV(L)=NREV (I}
390 CONTINUE
400 CONTINUE
MRCT=L
C
€ MAKE-INU~KJS-KJF-KNO—JNOL-LIST.
G
420 L=0
M=0
N=1
DO 660 I=1, MAXJ
=L
Do 520 J=1.,NB
IF (JS{J}.NE. I} GOTO 310
c AIRWAY "“J" LEAVES JUNCTIGN "I": STICK IN
L=L+1
INU(L)Y=J
G WRITE(2,1234) I.L,J5(J), INU(L)
C1234 FORMAT (44X, “I.L,JS(J), INUCLY ', 4(3X, I4))
910 CONTINUE
520 CONTINUE
G "MJS(N)" GETS LAST "L" IN "“INU" LIST
c % FOR AIRWAYS LEAVING JUNCTION “I¢
KJS(N) =L
G WRITE(2, 1235) N, KJS(N)
C1235 FORMAT (4X, ‘N, KJS(N) *, 2(3X, 14}
MM=M
DO &00 J=1,NB
IF (JF(J).NE.I) GOTD 590
C AIRWAY "J" ENTERS JUNCTION "I": STICK IN
=M+1
KJF (M) =J
c WRITE(2, 1236) I.M:JF(J), KJF (M)
C1236 FORMAT (44X, "I. M, JF{J), KJF (M} “, R(3X, 14))
520 CONTINUE
600 CONTINUE
c "KNO(N3 " GETS LAST "L IN “KJF* LIST
c % FOR AIRWAYS LEAVING JUNCTION "I“
KNO(N) =M
IF ((MM.EQ. M). AND. (K. EG. L)) GO TO &5C
c IF THIS JUNCTION IS USED., THEN “JNOL(N)*
¢ % ("N" IS THE SAME SUBSCRIPT FOR "WKJS" AND
c “ GETS AIRWAY NUMBER FROM “I“
WNOL (NY =1
N=N+1
650 CONTINUE
660 CONT INUE
c
C RELATE-JNO-AND~JNOL—-LISTS.
C
c WRITE(2,889) (JND(IK}, TK=1, NJ)
c WRITE(2, 889) (JNOL(IK), IK=1, NJ)

ceg? FORMAT (5(3X. I4))

“INU" LIST

"KJF" LIST

" KND o b]
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12800
12900
13000
i3100
13200
13300
13400
13500
136400
13700
13800
13900
14000
14100
14200
14300
14400
14500
144600
14700
14800
14900
15000
15100
15200
15300
15400
15500
15600
15700
15800
15900

DO 740 I=1,NJ
PROP(11=0G. 0
PRCH4(13=0.0
BP0 720 J=1,NJ
IF (UNDL(I). EG. JNO(J)) 80OTO 730

720 CONTINUE

G "JLR" CONTAINS THE "JND" SUBSCRIPT FOR

C % THE CURRENT “"JNOL*®

730 JLROI)=J

740 CONT INUE

c

C INDICES-OF-STARTING—JUNCTION.

C

C GENERATE "MSTART" AND RELATED VARIABLES

C NOTE: PROPOSED CHANGES FOR DEFAULT “JSTART" HAVE BEEN
c % COMMENTED-OUT BECAUSE THERE WAS NO TIME TO TEST THEM
C LSTART=ITRUE

DO 770 I=i.NJ
IF (JNOL(I).  EQ. JSTART} 60OTO 780

770 CONTINUE
c I=1
G LSTART=IFALSE

780 METART=1
ISTART=JLR(I)
TUISTART»=TSTART

c IF(LSTART. NE. ITRUEJWRITE(LP, BOS)JUNOL (I}
€805 FORMAT (33X, "INVALID JUNCTION NUMBER IN "JSTART": 7,
C “ ‘DEFAULT IS’, I4)
C WRITE(LP, 821}
caz21 FORMAT(1X, ‘RETURN FROM FLOWSK "’}
RETURN

END



200

300

400

200

&00

700

800

200
1000
1100
1200
1300
1400
1500
1600
1760
1800
1900
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
3600
3700
3800
3900
4000
4100
4200
4300
4400
4500
44600
4700
4800
4900
5000
5100
5200
5300
5400
5500
3600
5700
5800
9900
6000
&100
4200
&300
&400

SUBROUTINE ROADWY

C 1111111111222222222233333333334444444444555553555556666666466777
C2345678901234567879012345464787012345678901234546789012345478%0123456787012
c
c "ROADWY" DOES THE ITERATIONS FOR WHAT HAPPENS AT THE
c ROADWAY JUNCTIONS DURING OUR DISASTER SCENE
C
c DATA DIVISION.
c COMMON SECTION.
G
INCLUDE °‘CTPAM. COM’
INCLUDE ‘CTCONN. COM”’
COMMON/SCLR1/ADDT. BI, COR, DIFCH4, FRO, I, ITN: K, MRC, NM, PI, RN, SUMAIR,
1TDM. TOLD. X, ARGMT, CH4JS, CP, DIFPR, FX, ICFTM. J, L, METART, NREC, POT,
ZRTCONT, SUMCH4, TFS, TR, AVRCH4, COAGE: CRITGS, DIFTRD, HC, INFLOW, JX, LP.
3N, NGTART, PROPJS, SRCHA, SUMHT, TIME: VART, AVRPR,: CONTAM, CRITHT., DR,
4HEATAD: ISTART, JY. M, NB, NTEMP, QIN, SRPR, SUMPR, TJS, VISC, AVTRD: CONTG.
SCRITSM, FO, HKA, ITCT, JZ, MARKC, NJ, OLADDT, QREC, 8TRD, SBUMT., TM, WT.
&AX, HSU, I0, NFNUM. NT, ONVP, TO, FACT, H, MADJC, MENDW., NADRC, NSFL.OW.
70X, T1, ZDOWN, FNTM. MNO, NSNVP, NVPN, ZUP, INDEX, LX, MARKD, NCONC.
BNNVP, NX, Z0, DNVP, KX, MARKN: NETW, NOX, NSW, TSU, Z1, MADJ, MBEGW,
FITRUE, IFALSE
COMMON/NETWK /KNUM, JBM, NBL. JEM, KB, NBU, NK, NRETU, NO, G1, IND,
1KCO, MESC, N1.: KE, NMIN, NUC, MMIN
COMMON/ ITTCOM/DGSUM, QBL., ADEN, IT. PART, GBR.: RGSUM, ANUM, DP,
INBDR, RG2, TABF, DPSUM, FANP, LL, DQ, FANG, NPTS. NABF
c
C WORKING-STORAGE SECTION.
INTEGER LTEMP, IKJS
REAL XDUM, CONTMI1. DENOM, DENOM1, DENOM2
c LABEL ICKY
C .
c PROCEDURE DIVISION WITH ENTRY POINT ROADWY.
c
C ROADWY.
C
MRC=0
MARKC=IFALSE
C
C CONDITIONS-AT-ALL-ROADWAY-ENDS.
C

100 L=ISTART
NSTART=MSTART
C
C CONDITIONS-SELECTED-ROAD-ENDS.
C
120 CONTINUE
130 PROPJG=PROP (L}
JX=L,
CHAJS=PRCHA (L)
JNO (L) =-JNO(L}

JY=1

C "Y' IS SUBSCRIPT FOR THE FIRST AIRWAY

c % (IN “INUGJY)") LEAVING THE JUNCTION IN “"JNOL(NSTART)"
IF{NSTART. GT. 1) JY=KJS(NSTART-1}+1

C “JZ" I5 SUBSCRIPT FOR THE LAST AIRWAY

c % (IN “"INUCJZYY) LEAVING THE JUNCTION IN “JNOL{NSTART)"
JZ=KJS (NSTART)

C WRITE(LP. 211} JY., JZ,NSTART, METART, L, (KJE{IKJIS), IKJIG=1, 8O)

cz211 FORMAT(1X, "ROADWYLZ11:JY, JZ, NSTART, MSTART, L, KJS=", 313, 2(/401I3})

C WRITE(LP,231) (JLR({IKJS), IKJB=1, 80)

C231 FORMAT (5X, ‘JLR ="2(/401I3)}

DO 280 K=JY, JZ

43
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6500
6600
&700
6800
4700
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400
8500
8600
8700
8800
87900
000
2100
2200
2300
?4Q0
7300
4600
?700
7800
700
10000
10100
10200
10300
10400
10500
105600
10700
10800
10700
11000
11100
11200
11300
11400
11500
114600
11700
11800
11200
12000
12100
12200
12300
12400
12500
12600
12700

OGO 0O00

270
280
c

C
C
C
o
C
c

a0

o
Q

aaacoOoanO0p

C531

PERFORM CK-CONC-CHANGE-AND-ADDED-HEAT THRU AIRWAY-BOOGIE
% VARYING K FROM JY BY 1 UNTIL K > JZ.
THIS “PERFORM" i.O0P CRUNCHES TEMPERATURES AND
“ CONCENTRATION CHANGES FOR ALL AIRWAYS LEAVING
% JUNCTION “JUNDL(NSTART)"
IF(JY. EQ. JZ) WRITE(S, 1234) JY, JZ. NSTART, INU(JY}
1 . JNOL{(NSTART)

1234 FORMAT(5(4X, 14)})

IF(JY. EG. JZ)} STOP
AESIGN 270 TQ ICKY
GOTO 14650
CONT INVE
CONTINUE

CONDITIONS-IN-JUNCTIONS.

COMPUTE "PROPY, "PRCH4", AND "T" FOR NEXT JUNCTION FROM

% AIRWAYS ENTERING JUNCTION. CHOOSE NEXT
% WUNCTION FOR TEMPERATURE AND CONC. CHANGES ON
% AIRWAYS LEAVING IT
DO 570 I=1,NJ
L=JLR(I}

IF (UNO(L:. LT. 0)GOTO 560
"JNO" GETS FLAGGED NEGATIVE JUST BEFORE THE
% “"PERFORM" LDOP 7O COMPUTE TEMPERATURE AND CONC.
% CHANGES ON AIRWAYS LEAVING IT
JY=1
IF(I. NE. 1)JY=KND(I-1)+1
JZ=KNO(I}
SUMAIR=0Q. 0
SUMPR=0. O
SUMCH4=0. 0
SUMHT=0. O
DO 460 K=JY, JZ
YHKJF'" IS AIRWAY ENTERING JUNCTION: HUNT FOR
Z TEMPERATURE AND CONC. CHANGES FOR ALL AIRWAYS
% ENTERING THIS JUNCTION
J=ERJF (K}
IF(JF(J). BE. O)GOTO 3550
"JF" GETS FLAGGED NEGATIVE IN “"AIRWAY-BOOGIE™ AT
“ THE TAIL END OF THE “PERFORM" LOOP TO COMPUTE
A TEMPERATURE AND CONC. CHANGES FOR AIRWAYS
SUMAIR=SUMAIR+G{J)
SUMPR=SUMPR+RDPROP (J)#Q(J)}
SUMCH4=5UMCH4+RDCH4 (J) #Q(J)
SUMHT=SUMHT+TRD(J) *Q( ) # (0. 237&+0. 000024%#TRD ()}

CONTINUE

IF YOU FaLL THRU TO HERE. YOU HAVE FOUND A
Z JUNCTION WHICH HAS TEMPERATURE AND CONC.
A COMPUTED FOR ALL AIRWAYS ENTERING (BUT
% NOT AlLL AIRWAYS LEAVING) IT:
% GET "PROPY, "PRCH4", AND "T* FOR THIS JUNCTION
A AND THEN GO BACK TO “CONDITIONS-SELECTED-
% ROAD-ENDS" FOR THE NEXT JUNCTION

NSTART=1

PROP (L.)=SUMPR/SUMAIR
PRCHA (L) =5UMCH4 /SUMAIR
RTCONT=4%30. ##2. +SUMHT/ (SUMAIR#0. 000024

T(L)=—4950. +SQRT(RTCONT)
WRITE(LP, 331} L, JNO(L)

FORMAT(1X, 'ROADWYLS31: HERE FROM JND(L}). GE. O: L, JNO(L)=", 215)
G0 7O 130



12800
12900
13000
13100
13200
13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
13100
15200
15300
15400
15500
15600
15700
15800
15900
16000
14100
16200
16306
16400
14500
16600
16700
16800
146200
17000
17100
17200
17300
17400
17500
17600
17700
17800
17300
1B0OOO
18100
18200
18300
18400
18500
18600
18700
18800
189200
12000

350
960
570

s NeleRsAt.

G0

O@MO a0

640

790

B30
840
850

sl eNoRe N

210
220
?30

kA
FA
r
%

“

p

A

%
A
A
%

45

CONTINUE
CONTINUE
CONTINUE
ONCE YOU GET HERE, EACH JUNCTION HAS:
(1) TEMPERATURE AND CONC. CHANGES COMPUTED FOR ALL
AIRWAYS LEAVING IT. .OR. (2) TEMPERATURE AND CONC.
CHANGES COMPUTED FOR NOT ALL AIRWAYS
ENTERING IT
NREC=1

RECIRCULATION-FIRST-AFPPRUXIMATION.

CONTINUE
REPEAT UNTIL (L. GE.NJ};
L=0
DO 230 I=1,NJ
IF(JNOCI). GT. 0)C0OTO 640
L=L+1
G0 TO 920
CONTINUE
THIS JUNCTION DID NOT GET TEMPERATURE AND CONC.
CHANGES COMPUTED FOR ITS EXITING AIRWAYS
N=0O
M=0
SRPR=0. O
SRCH4=0. O
STRD=0. O
QIN=0. Q¢
GREC=0. 0
DO 850 J=1,NB
IF(JNOC(I+JUF (J). NE. 0)GOTO 790
HERE: AIRWAY ®"J" GOT ITS5 TEMPERATURE AND CONC.
CHANGE COMPUTED
N=N+1
SRPR=SRPR+RDPROP (J)#Q(J)
SRCH4=8RCH4+RDCH4 ()
STRD=STRD+TRD ()
GIN=QIN+G(J)
G0 YO 840
IF(JNOC(I). NE. JF (J))GOTO 830
HERE: AIRWAY "J" DID NOT GET ITS TEMPERATURE AND
CONC. CHANGE COMPUTED: STICK IT IN "MEMREC®
M=M+1
MEMREC (M)=J
GREC=QGREC+G (W)
CONTINUE
CONTINUE
CONTINVE
IF (M. LE. 0)G0TOD 210
AVRPR=SRPR/GIN
AVRCHA=SRCH4 /N
AVTRD=STRD/N
cooL IT! "QREC/GIN" GETS LARGER FOR CONVERGENCE
AND SMALLER FDR DIVERGENCE (NO, THIS IS NOT A
TYPO!): JUST IN CASE “GREC/GIN" IS TOO
sMAaLL., THIS COMPUTES “AVRPR", "AVRCH4", AND
"AVTRD" FOR A RECIRCULATION TRY
IF (GREC#2. O/QIN. LT. NREC)GOTO 950

CONT INUE
CONTINUE
CONTINUE
IF(L. GE. NJ), ALL JUNCTIONS GOT TEMPERATURE AND CONC.
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19100
19200
12300
12400
19500
192400
12700
19800
19900
20000
20100
20200
<0300
20400
20500
20600
20700
20800
209200
21000
21100
21200
21300
21400
21500
214600
21700
21800
21200
22000
22100
22200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23200
24000
241060
24200
24300
24400
24500
24600
24700
24800
24900
25000
25100
25200
25300

Cc “ CHANGES COMPUTED FOR THEIR EXITING AIRWAYS
IF(L. GE. NGOTO 1380
NREC=NREC+1
&0 TO 590

c END REPEAT(N. GE. NJ);
C
C RECIRC-COMPUTE~MRCS—-AND-NSTART.
c
50 CONTINUE
c IF THE PROGRAM COMES TO THIS PARAGRAPH, IT IS FIXING TO FIND
c A ANDTHER "NSTART" FOR A NEW JUNCTION AND THEN GO BACHK
c “ TO "CONDITIONS~-SELECTED-ROAD-ENDS" TO COMPUTE CONDITIONS
c % FOR AIRWAYS LEAVING THIS NEW JUNCTION
¢ HERE: GENERATE “ESTPR(MRC)", "ESTCH4(MRC)". "ESTTR(MRC)“,
c % “RDFRDF (K), “"RDCHA(K)", AND “TRD(K)"
DO 1060 L=1, M
MRC=MRC+1
K=MEMREC (L}
c MOVE DELINQUENT AIRWAYS (I.E., AIRWAYS WHICH DID NOT
c % GET TEMPERATURE AND CONC. CHANGES COMPUTED) FROM
C % "MEMREC" TO "“NOREC"
NOREC (MRC ) =K
ESTPR(MRC)=AVRPR
RDPROP (K)=ESTPR{MRC)}
ESTCH4 (MR(C )=AVRCHA4
RDCHA (K)=ESTCH4 (MRC}
ESTTR (MRC)=AVTRD
TRD(K)=ESTTR (MRC)
SFKY==JF (K)
1060 CONT INUE
C HERE: GENERATE "NSTART" AND RELATED VARIABLES PERTINENT TO
c A THE NEW JUNCTION BEFORE GOING BACK TO
c A "CONDITIONS-SELECTED-ROAD—-ENDS"
DO 1090 J=1,NJ
C IF "JNOC(ID. GT. 0", THEN THIS JUNCTION DID NOT GET
c % TEMPERATURE AND CONC. CHANGES COMPUTED FOR IT7S
C “ EXITING AIRWAYS: SHAME, SHAME! "I* IS5 LEFT-OVER
G % FROM "RECIRCULATION-FIRST-APPROXIMATION", WHERE
c A THIS DEL INQUENT JUNCTION WAS FOUND
IFCJNG(IY. EQ. JNOL(J))GOTD 1100
1090 CONT INUE
1100 Jy=1
IF(J. NE. 1YJY=KNO(J-1)+1
JZ=KNO(J)
SUMAIR=0. ©
SUMPR=G. O
SUMCH4=0. O
SUMHT=0. O
DO 1250 w=JY, JZ
c GET "SUMAIR", ETC. FROM AIRWAYS ENTERING "JNOL ("
M=KJF (K}
SUMAIR=BUMAIR+Q (M}
SUMPR=SUMPR+RDPROP (M) %3 (M)
SUMCH4=SUMCH4+RDCH4 (M) #G (M)
SUMHT=5UMHT+TRD (M) *Q (M) # (0. 2374&+0. 000024#TRD(M))
C WRITE(LP, 1241) K, M, G(M}, SUMAIR, RTCONT
ciz241 FORMAT(1X, ‘ROADWY1241: K, M, G(M), BUMAIR, RTCONT=", 213, 3F13. 3}
1250 CONTINUE
NSTART=.J
L=
c WRITE(LP, 1291) SUMAIR, RTCONT
c1291 FORMAT (53X, ‘RUOADWY AFTER END-DO-1250: SUMAIR. RTCONT=', 2F13. 3)

PROP (L )}=5UMPR/SUMAILR



25400
25500
254600
25700
25800
257900
26000
26100
26200
26300
26400
26500
26600
26700
26800
26900
27000
27100
27200
27300
27400
27500
27600
27700
27800
27700
28000
28100
28200
28300
28400
28500
28600
28700
28800
287900
29000
29100
29200
29300
29400
29500
29400
29700
29800
29900
30000
30100
30200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300
31400
31500
31600
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PRCHA4 (L )=SUMCH4/SUMAIR
RTCONT=4930. #%2.  +SUMHT/ (SUMAIR#0. 000024}
T(L)=—4950. +SGRT(RTCONT)

GO TO 120
C
C RECIRCULATION-PREPARATION-FOR-ITERATION.
C
1380 CONTINUE
c CHECK "DIFPR", "DIFCH4". AND "DIFTRD" FOR CONVERGENCE:
c % IF WITHIN LIMITS:, THEN CONGRATULATIONS, YOU CAN
C s EXIT "ROADWY"!

bo 1390 I=1,NB
1390 JELI)=TABS(JF(I))
DO 1410 I=1.NJ
1410 JNOCI)=IABS(JNO(I})
LAGAIN=IFALSE
IF(MRC. EQ. 0}6G0OTO 1620
BO 15460 I=1,MRC
c ONLY DEL INGQUENT AIRWAYS FROM "NOREC" ARE CHECKED
c “ FOR CONVERGENCE
K=NOREC(1I)
DIFPR=ESTPR(I)-RDPROF (K}
DIFCHA4=ESTCH4 (1)-RDCHA4 (K}
DIFTRD=ESTTR{I}-TRD (K}
IF (ABS(DIFPR). GE. CRITSM/100. } LAGAIN=ITRUE
IF (ABS(DIFCH4). GE. CRITGS/100. )} LAGAIN=ITRUE
IF (ABS(DIFTRD). GE. CRITHT) LAGAIN=ITRUE
ESTPR(1)=RDPROP (K)
ESTCH4 (I }=RDCHA(K)
ESTTR(I)=TRD(K)}
JF(KI=—JF (K}
1560 CONTINUE
ITCT=ITCT+1
IF (LAGAIN.NE. ITRUE)GOTO 1410
IF (ITCT.LE. ITN}GOTO 100

c
MARKC=ITRUE
G NOTE: "MARKC=ITRUE" RETURN MEANS THAT "ROADWY" DID
c A NOT CONVERGE WITHIN "ITN" TRIES ON INTERMEDIATE
c % ITERATION COUNTER “ITCT": SUBROUTINE “WRITR"
C % CHECKS "MARKC"
C
€ ROADWY-BOOGIE.

C
1610 CONTINUE
1620 CONTINUE
IF(NTEMP. NE. ITRUEYWRITE (LP, 1641)

14641 FORMAT(////, ' NO TEMPERATURE DETERMINATION WAS DEMANDED ")
RETURN

c

C MAIN-LINE CODE FOR SUBROUTINE "ROADWY" ENDS HERE

c

C 4633 36 7 35 6 3033 038 ST 63 303 B 3 35 I FE I TR M R NN N RN

c

c PARAGRAPHS PERFORMED FROM MAIN-LINE CODE

C WITHIN “ROADWY" START HERE

C

c

€ CK-CONC-—-CHANGE-AND~ADDED~HEAT.

C

1460 CONTINUE
C DETERMINE IF THIS AIRWAY HAS CONCENTRATION CHANGES,
C “ ADDED CONTAMINATION, OR ADDED HEAT
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31700
31800
31900
32000
32100
32200
32300
32400
32500
32600
' 32700
32800
32200
33000
33100
33200
33300
33400
33500
334600
33700
33800
33200
34000
34100
34200
34300
34400
34500
34600
34700
34800
34200
35000
35100
35200
35300
35400
39500
35600
35700
35800
35900
36000
36100
36200
36300
358400
34500
36400
36700
36800
36700
37000
37100
37200
37300
37400
37500
374600
37700
37800
37900

ICFTM=1FALSE

C “I" I8 CURRENT AIRWAY LEAVING THIS JUNCTION
I=INUCK)
NM=1FALSE
bl 1730 LTEMP=1, INFLOW
L=LTEMP
c SUBROUTINE "RDCONC*" READS: (NCENT(L), CONT(L}, CONC{L).
C “ HEAT (L), O2MIN(L )Y, SMPO2(L), HTPG2(L ), L=1, INFLOW),
C % ALL IN OME WHACK IN ONE STATEMENT: THESE ARE COMPANION
< % VARIABLES aALL WITH THE SAME SUBSCRIPT
C ALL VALUES SUBSCRIPTED "L* FROM HERE THRU “"AIRWAY-BODGIE"
C * ARE CHOSEN BY THIS "IF(NCENT(L).EG NO(J)Y)*
IF (NCENT{L)} EQ NO{(I))GOTO 1720
1730 CONTINUE
CONTAM=0. O
CONTG=0. O
HEATAD=0.
TF5=0.0Q
GO TO 2020
C
€ CONC-CHANGE-AND-ADDED-HEAT.
C
1790 CONTINUE
c COMPUTE CONCENTRATION CHANGES, ADDED CONTAMINATION.
C A AND ADDED HEAT
NM=ITRUE
IF (CONT(L). EG. O 0)GOTO 1870
C EQUATIONS FOR "CONTAM", “CONTQ", “HEATAD":
C “ SEE 4.2.8.2, SECTION 1, PAGE 35
CONTML=CONT (L ¥#CONC(L)
CONTAM=CONTM1/100:
C WRITE(LP, 1841) CONTAM, CONTM1
cip4i FORMAT(1X, 25HROADWY 1841: CONTM1. CONTAM=, 2F13. 3)
CONTE=CONT (L)
GO TO 18%0
1870 CONTAM=0. O
CONTG=0. O

1890 IF (HEAT(L} EQ. 0O 0O)GOTO 17920
HEATAD=HEAT (L)
G0 TO 1930

1220 HEATAD=0. O

1930 IF (02MINGL). LE. 0. 0GOTO 1970

C EQUATIONS FOR "CONTAM™, CONTQ", "HEATAD":

C % SEE 4.2.8. .2, SECTION 2, PAGE 36
CONTAM=(0, 21-PROPJS-O2MIN(L) /100 Y #Q{(I)
CONTGQ=0. 0

HEATAD=CONTAM*437.
1970 IF (8MPO2(L).LE. 0.0)GOTO 2010

C EGQUATIONS FOR "CONTAM™, “CONTG"., “HEATAD™:
C rA SEE 4 2.8.2, SECTION 3: PAGE 3&
CONTAM=(0. 21-PROPJS)*Q (I} #SMPO2{L)
CONTG@=0. 0

HEATAD=(0. 21-PROPJS) #G{ 1) *HTPO2(L)}
2010 CONTINUE

c
€ MAKE-CHANGES—-IN-EXIT-AIRWAYS.
c
2020 CONTINUE
XDUM=10.0
C WRITE(LP, 2041) XDuM
£2041 FORMAT(1X, 17HROADWY, L2041 XDUM=, F13. 3?
C EQUATIONS FOR “RDCH4", "RDPROP*:

C kA SEE 4.2.8. 2, SECTION 3, PAGE 37



38000
38100
38200
38300
38400
38500
38600
38700
38800
38200
32000
37100
32200
39300
39400
37300
394600
39700
39800
397900
40000
40100
40200
40300
44400
40300
40600
40700
40800
40900
41000
41100
41200
41300
41400
41500
414600
41700
41800
41900
42000
42100
42200
42300
42400
42500
42600
42700
42800
42900
43000
43100
43200
43300
43400
43500
43600
43700
43800
43900
44000
44100
44200

DENOM=Q(I)+CHAV(I)

C WRITE(LP, 2071) K. I,Q(1).CH4V (1), DENOM
C2071 FORMAT {1X, 34HROADWYZ2071: K, 1, Q(I). CH4V (I}, DENOM= , 213, 3F13. 3
RDCH4(I}={(CH4JS#Q(I)+CH4V (1)) /DENOM
c WRITE(LP, 2071) K. I,G{(I),CHAV(I), DENOM
RDPROP(I)=PROPJS*(Q(I)—CONTQ) /Q(I)+CONTAM/GQ(I)
c WRITE(LP., 2071} K, I,G(I)
IF (NTEMP. EG. ITRUE)GOTO 2150
TRD(L)=0.0
GO TO 2850
c
C TEMPERATURE-CALC-FOR-AIRWAY-I.
C
C SEE 4.2.8.3 FOR EQUATIONS FROM HERE THRU "AIRWAY-BOOGIE"
2150 CONTINUE

TJIS=T(JX)
IF (NM.NE. ITRUE)GOTO 2250
IF (HEATAD. NE. 0. 0)GOTCO 2220
TFSIWL)=TuS

GO TO 2240
2220 VART=(4950. -TJS/2. )##2+9900. #TIS+HEATAD/ (Q(I}+0. 0O0024+#DR}
C "TFS" EQUATIONS (NOTE: “TFS" IS "T" IN THE BOOWK):
G “ LAST TWO ON PAGE 37 IN 4.2.8.3
TFS=-4950. -TJS/2. +5GRT(VART)+T.JS
TJS=TFS
TFSI(L}=TFS
2240 CONTINUE

2250 IF (ICFTM. EG. ITRUE)GOTO 2280
TM=(TJS+TROCK(I))/2.

G0 TO 2370
c
C TEMPERATURE-ITERATE-TDM-GRT~-50.
c

2280 CONTINUE
2270 CONTINUE
C EQUATIONS FOR “"TM": TOP OF PAGE 38 (“TM" IS "T" IN BODK}
ARGMT=(TJS-TROCK(I}}/(TRD(I}-TROCK(I)}
IF (ARGMT.GT. 1.0)60T0 2340
TM=(TJS+TRD(I)) /2.

GD TO 2360
c “X* EQUATION: JUST BELOW MIDDLE OF PAGE 41.
€2340 X=ALOG (ARGMT) /LA(L)
2340 X=ALOG(ARGMT) /FLOAT(LACI})
C THIS "TMY EQUATION: JUST BELOW MIDDLE OF PAGE 41
C TH=TROCK(I)+(TJS5-TROCK(I})®w (1. O—-EXP(—-X#LA(I})}/
C A (X#LACI))
XLA=X#FLDAT(LA(I))
TM=TROCK{I)+(TJUS-TROCK(I) )® (1. O-EXP(—-XLA))}/
% XL.A
C
C TEMPERATURE-MAIN-TDM—-ITERATION.
C
2360 CONTINUE
c "VISCY, "WT" EQUATIONS: CLOSE TO BOTTOM OF PAGE 40

2370 WT=DR#*(TR+440. )/ ({TM4+4460. }
VISC=0. 000140% ({4460, +TM) /492, y#%1. 75

c “CP" IS USED IN THE MIDDLE OF PAGE 37
CP=0. 2374+0. 000024%THM
c "HKAY EQUATION: JUST BELOW MIDDLE OF PAGE 40

HKA=0. 014#((4560. +TM) /492, )##0. B1
DENOM1=15, #*WT#0(1)#VISC

c “RN" EQUATION: TOP OF PAGE 41
RN=Q(I)#DR/{135 #WT#O(I)#VIGC)
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44300 DENOM2=RN##0. 237

44400 C WRITE(LP,2451) WT.0(I), VISC, DENOM1, RN, DENOMZ2

44500 2451 FORMAT(1X, 41HROADWY2451 - WT, D(1), VISC, DENOM1, RN, DENOM2=, 6F13. 3J)
44600 C "FRO" EQUATION: MIDDLE OF PAGE 40

44700 FRO=Q. Q032+0. 221 /RN##0_ 237

44800 ¢ "COR" EQUATIOM: SECOND GROUP ON PAGE 40

44900 POT=(100. /RN}##0. 125

43000 COR=((FLOAT{(KF{(1))#(, 075}/ (BO9+DR*FRQ) ) #=POT

45100 Cc "HC" EQUATION: TOP OF PAGE 40

45200 HC=0, DOSHHKA®O{I)#RN##0, B#CDR/A(I)

43300 c "FO", "BI" EQUATIONS: TOP OF PAGE 3%

45400 FO=TIME#+HA(IY#O(I)#x2/(4 #A(I)¥x%2)

45500 BI=HC#2, #A(I)/(D(I)*HK(I))

45600 c "X" EQUATION: MIDDLE OF PAGE 3%

43700 X=(0Q. 37S5+BI1)#SART(F0)

45800 IF (X.GE. 2. 3)G0TO 2630

459200 N=G

446000 SUMT=0. 0

46100 ADDT=X

452006 2570 CONT INUE

446300 C REPEAT UNTIL (ABS(ADDT). LT. O.0Q000C1});

46400 C "SUMT" EQUATION: NEXT-TO-LAST ON PAGE 39
446500 C % ("SUMT" I8 "PHI(X)" IN BOOK) (FOR “X". LE 2. %
446600 SUMT=8SUMT+ADDT

44700 N=N+1

446800 C ADDT=—~ADDT#X##2% (2xN—1) / (Nx (2#N+1))

46900 XiN=FLOAT(N)

47000 X2N=(2, #XIN-1 )/ (XiN#(2. #X1N+1. ))

47100 ADDT=-ADD T X #4221+ X2N

47200 IF (ABS(ADDT). GE. 0. 00001)GOTO 2570

47300 Cc END REPEAT (ABS{(ADDT).LT. 0. 00001};

47400 FX=1. O—(EXP(X#%2))% (1. 0-(2. 0/SGRT(PI}) ) #SUMT)

47500 G0 TO 2730

47600 2630 N=0

47700 SUMT=0. 0

47800 ADDT=1 O

47900 [

48000 2660 CONTINUE

48100 C REPEAT WHILE (ARS(ADDT). GE. 0. 00001

48200 C % . AND. ABS(OLADDT). GT. ABS(ADDT) };

- 48300 SUMT=SUMT+ADDT

48400 C “SUMT" EQUATIONS ("X".GT. 2.35): BOTTOM OF PAGE 39
48500 MN=N+1

48600 OLADDT=ADDT

48700 X1N=FLOAT(N)

48800 ADDT=--ADDT# (2#XIN-1} /(2. O#X#x2)

48900 IF (ABS(ADDT). GE. 0. 00001 . AND.

49000 % ABS(OLADDT). GT. ABS(ADDT!)GDTD 24660

49100 C END REPEAT (ABS(ADDT). GE. C. Q000!

49200 C % .AND. ABS(OLADDT). GT. ABS{(ADDT) };

49300 C

49400 FX=1,L 0~1. O#SUMT/ (SGRT(PI}#X)

49500 c

49400 C TEMPERATURE-FINISH-TDM-ITERAT

49700 C

49800 2730 CONTINUE

49700 Cc WHEN THIS ITERATION ON "TDM" 1S FINISHED, A FAIRLY CONVERGENT
50000 [ k4 “TRD(I)" FOR AIRWAY "I" WILL HAVE BEEN COMPUTED
S0100 COAGE=BI-FX#BI##2/(0. 375+BI1}

S0200 C "XNEW" EQUATION: BOTTOM DOF PAGE 41 AND TOP OF PAGE 42
50300 Cc % (RIGHT SIDE OF EQUATION MENTIONED JUST BELOW
50400 C % MIDDLE OF PAGE 38}

S0500 XNEW(IY=HR(T}#FLOAT{LAC(E) )#0(T)##2. #COAGE/ (120. #DR#Q(I)#CP*A{]1))



50600
20700
50800
207200
51000
51100
51200
91300
21400
91500
914600
21700
51800
51200
52000
52100
52200
92300
32400
52500
52600
32700
32800

2780
c
c

2790 TRD(I)=TROCK(I)+(TJS-TROCK{I )} I#EXP{-XNEW(I})-(DZRD(I}/ (2. #

C
c

%

%

IF (ICFTM. EQ. ITRUE)GOTO 2780
TOLD=TROCK{I)
G0 TO 2790
TOLD=TRD{1}
“TRD" EQUATION: MIDDLE OF PAGE 41
{ALSO MENTIONED ON BOTTOM OF PAGE 38)

778. 26%CP})# (1. +EXP(-XNEW(I} )}
TDM=ABS(TOLD-TRD(I})
IF (TDM.LE. 350.0)G0T0 2840
ICFTM=ITRUE
G0 70 2290

C AIRWAY-BOOGIE.

C

2840 CONTINUE
2850 CONTINUE

¢
C4321

JF(IY=—TABS(JF(I))
WRITE(S,4321) I.JF (1), TDM, TRD(I)
FORMAT (2(4X, 14),2(4X,E12. 5})
GOTO ICKY
END
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200

300

400

500

600

700

800

F00
1000
1100
1200
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400
2200
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
34600
3700
32800
3200
4000
4100
4200
4360
4400
4500
4600
4700
4800
4900
2000
5100
5200
9300
5400
5500
5600
5700
5800
9900
&000
&100
&200
6300
&400
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140

150

180

200
210

SUBROUTINE MNATVP1

"NATVP1" COMPUTES “FRNVP" FOR USE IN “NATURAL~VENTILATION-
% PRESSURE~-2" IN PROGRAM DRIVER, AND ADJUSTS "R" FOR ALL
“ REGULAR AIRWAYS AND "STATIC-G" AIRWAYS

DATA DIVISION.
COMMON SECTION.

INCLUDE ‘CTPaM. COM’
INCLUDE ‘CTCONN. COM’
COMMON/SCLR1/ADDT. BI, COR, DIFCH4, FRO, I, ITN, K, MRC, NM, PI, RN, SUMAIR,
1TDM, TOLD. X, ARGMT, CH4JS, CP, DIFPR, FX, ICFTM, J, L, MSTART. NREC, POT,
2RTCONT, SUMCH4. TFS, TR, AVRCHA,: COAGE: CRITES, DIFTRD, HC, INFLOW, JX, LP,
3N: NSTART, PROPJS, SRCH4, SUMHT, TIME. VART: AVRPR, CONTAM, CRITHT: DR,
4HEATAD. ISTART, JY. M, NB, NTEMP, QIN:; SRPR, SUMPR, TJS, VISC, AVTRD: CONTQ,
SCRITSM, FO, HKA, ITCT, JZ, MARKC, NJ, OLADDT, GREC: STRD, SUMT, TM, WT.
&AX, HEU, 10, NFNUM, NT, ONVP, TO, FACT, H, MADJC, MENDW, NADBC, NSFL.OW,
70X, T1, ZDOWN, FNTM. MND, NSNVP, NVPN, ZUP, TNDEX, LX, MARKD, NCONC,
SNNVP, NX, Z0, DNVF, KX, MARKN, NETW, NOX, NSW, TSU, 71, MADJ, MBEGW,
FITRUE, IFALSE
COMMON/METWK /KNUM, JBM, NBL, JEM, KB, NBU. NK, NRETU, NO, Q1, IND,
1KCO, MESC, N1, KE, NMIN, NUC, MMIN
COMMON/ ITTCOM/DGSUM. QBL, ADEN, IT., PART. GBR, RGSUM, ANUM, DF,
1MBDR, RG2, TABF, DPSUM, FANP, LLL, DG, FANQ, NPTS, NABF
COMMON/RESCOM/NWRN
COMMON/WRTCOM/MINREV, JFF, NRCT, MEMI, WRNHT, WRNPR,: WRNSM,
1WRNSUM, WRNGS
COMMON/RDCCOM/AAVR, CHAC X, CHAVX, ES, HAX, HKX: KFAVR, CH4F,
1JUNOX, NAV: NCHAC, JSTART, CHAPAX, DZRDX, NDIM, OAVR, CH4S,
2ZHAAVR, HKAVR, LAAVR, MAXJ, TSTART, TRF, TROCK X, TAVR: TRS, EF
COMMON/FLOCOM/MM
COMMON/NATCOM/E: B, G, GX, GXX, TMRD, TMSAGR, TRA

PROCEDURE DIVISION WITH ENTRY POINT NATVPI.

NATVPL.

CALCULATION OF NATURAL VENTILATION PRESSURE
DO 320 I=1,NB

DO 140 J=1,NJ

IF (JS(I). EQ. UNO{(J}) 60 TO 150

CONTINUE

Ti=T(J)
DO 180 K=1, INFLOW

IF (NCENT(K).EQ NO(I)) GO TO 200

CONT INUE

60 7O 210

T1=TFSI{K)
CP=0. 2376+0. Q000124 (TRD(I)+T1}

“E" EQUATION: TOP OF PAGE 46,
E=DIRD(I) /(2. #778. 26%#CP)
B=T1-TROCK(I)}
G=XNEW(I)
GX=EXP (-G}
GXX=EXP(-2. #G)
TRA=TROCK (I }+440. +E
“TMRD" IS "T(M)" IN EQUATION IN MIDDLE OF PAGE 46.
TMRDP=TROCK(I)—(B-E)#(GX-1. )} /G
FRNVP (L )=TMRD#DZRD(1)
TMSAR=( TRA-E) ##2. +Ex#2 /3. —(B-E}#(GXX~1. } /(2. #G)-2. #TRA#
% (B~E)#{(GX—1. }/G+4 #E#(B-E}®{(GX#{1. +G@)~1. }/G#u2,



&500
64600
6700
6800

320

IF (NWTYP(I).LE. 0) R(I})=RSTD(I)#TMSQR/ (440. +TR)##2,
CONTINUE

RETURN

END
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200
300
400
500
800
850
200
1000
1100
1200
1300
1400
1500
1400
1700
1800
1200
2000
2100
2200
2300
2400
2500
2600
2700
2800
2700
3000
3100
3200
3300
3400
3500
3600
3700
3800
3700
4000
4100
4200
4300
4400
4500
44600
4700
4800
4900
5000
5100
5200
5300
5400
5500
5600
5700
5800
5200
5000
&£100
6200
6300
6400
6500

OO O0Aa0O00

401

402

403

404

SUBROUTINE SGRS(LY, NP)

1111111111222222222233333333334444444444555555555566646666666777
2345678901234567870123456789012345678701234547879012345467890123456787012

LEAST SQUARES FIT OF FAN DATA

DATA DIVISION.
COMMON SECTION.
IMPLICIT DOUBLE PRECISION{(A~H, 0-2)
INCLUDE ‘CTPAM. COM“
INCLUDE ‘CTCONN. COM’
COMMON/SCLR1/ADDT, BI, COR, DIFCHA, FRO, I, ITN, K, MRC; NM, PI, RN, SUMAIR,
1TDM, TOLD, X, ARGMT, CH4JS, CP, DIFPR, FX, ICFTM, J, L, MSTART., NREC, POT.
2RTCONT, SUMCH4, TFS. TR, AVRCH4, COAGE, CRITGS, DIFTRD, HC, INFLOW, JX, LP,
3N, NSTART, PROPJS, SRCH4, SUMHT, TIME.: VART. AVRPR, CONTAM, CRITHT, DR,
4HEATAD: ISTART, JY, M, NB, NTEMP, G@IN,; SRPR, SUMPR, TJS, VISC. AVTRD. CONTG,
SCRITSM, FO. HKA, ITCT, JZ, MARKC, NJ, OLADDT, QREC, STRD. SUMT,: TM: WT.,
6AX, HSU, I0. NFNUM, NT, DNVP, TO, FACT. H, MADJC, MENDW, NADBC, NSFLOW,
70X, T1, ZDOWN, FNTM. MNO, NSNVP, NVPN, ZUP, INDEX, |_X, MARKD, NCONC,
BNNVP, NX, Z0O, DNVP, KX, MARKN, NETW, NOX, NSW, TSU, Z1, MADJ, MBEGW,
FITRUE, IFALSE
COMMON/NETWK /KNUM, JBM, NBL., JEM, KB, NBU, NK: NRETU, NO, Q1. IND.:
1KCO, MESC, N1. KE, NMIN, NUC, MMIN
COMMON/ITTCOM/DQSUM, GBL. ADEN, IT, PART, GBR, RGSUM, ANUM, DP,
iNBDR, RQ2: TABF., DPSUM, FANP., LL., DG, FANG, NPTS, NABF
COMMON/RESCOM/NWRN
COMMON/WRTCOM/MINREVY, JFF, NRCT, MEMI, WRNHT, WRNPR, WRNGEM,
1WRNSUM, WRNGS
COMMON/RDCCOM/AAVR, CHACX, CHAVX, ES, HAX, HKX: KFAVR, CHA4F,
1JINDX. NAV.: NCHAC, JSTART, CH4PAX, DZRDX, NDIM. OAVR, CH4S,
2HAAVR, HKAVR. LAAVR. MAXJ, TSTART, TRF, TROCKX, TAVR, TRS, EF

COMMON/LEAST/ATA(I, 3), ATY(3), CL(40. &), LK{3), MG{(5), IFAN
DO 401 I=1,6

CL(LY, I)=0.

DO 402 I1=1.3

DO 402 J=1,3

ATA(T, J)=0.

ATACL, 1)=FLOAT(NP)

B0 403 I=1,NP

QF (LY, I)=QF (LY. 1}/100000

ATACL, 2)=ATA(L, 2)+QF (LY, I}

ATACL, 3)=ATA{L, )+GF (LY, I)#QF (LY, I}

ATA(2, 2)=ATA(1., 3)

ATACZ, 3)=ATA(Z2, }+AF (LY, 1) #QF (LY, I)#QF (LY, 1)
ATA(3, B)=ATA(3, 3)+QF (LY. 1) #QF (LY, I)#QF (LY, I)#QF (LY, I}
ATAL{Z2, 1)=ATA(L1, 2)

ATA{3, 1)=ATA(1,3)

ATA(3, 2)=ATA(2, 3)

GF (LY, I)=100000. *QF (LY, I)

CONTINUE

RETURN

ENTRY SGRSS(LY, NP)

DO 404 1=1.3

ATY(I)=0,

DO 405 I=1,NP

GF (LY, I)=GF (LY, I}/100000.
ATY{1)}=ATY(1)+PF{LY. I}
ATY(2)=ATY(23+QF (LY, 1) #PF (LY., I}

ATY (3)=ATY(35+QF (LY, I} #QF (LY, I}#PF{LY, 1)

GF (LY, I}=100000. #GF (LY, I}
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CONTINUE

b0 406 I=1,3

DO 406 J=1,3

CLALY, I¥=CL (LY, IN+ATA(L, J)#ATY(J}
RETURN

END
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SUBROUTINE MINV(AAX, NV}
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LEAST SQUARES FIT OF FAN

DATA DIVISION.

COMMON SECTION.

IMPLICIT DOUBLE PRECISION(A-H,0-Z7)

INCLUDE ‘CTPAM. COM~

DIMENSION AAX(20)

INCLUDE ‘CTCONN. COM’
COMMON/SCLR1/ADDT, BI, COR, DIFCH4, FROQ, I, ITN, K, MRC, NM. PI. RN, SUMAIR,
1TDM, TOLD, X, ARGMT, CH4JS, CP, DIFPR, FX, ICFTM, J, L, MSTART, NREC. POT,
2RTCONT, SUMCH4, TFS. TR, AVRCH4A, COAGE, CRITGS, DIFTRD, HC, INFLOW, JX, LP,
3N, NSTART, PROPJS, SRCH4, SUMHT., TIME, VART, AVRPR, CONTAM, CRITHT. DR,
4HEATAD: ISTART, JY, M, NB, NTEMP, QIN: SRPR, SUMPR, TJUS, VISC, AVTRD, CONTQ,

SCRITEM. FO, HKA, ITCT. JZ, MARKC, NJ, OLADDT, GREC. STRD: SUMT, TM, WT,

&AX, HSU, 10, NFNUM, NT, ONVP, TO, FACT, H, MADJC, MENDW, NADBC, NSFL.OW,

70X, T1, ZDOWN: FNTM, MNO, NSNVP, NVPN, ZUP, INDEX, LX, MARKD. NCONC,

BMNNVP . NX: ZG, DNVP, KX, MARKN, NETW, NOX. NSW., TSU, Z1, MADJ, MBEGW.

PITRUE, IFALSE
COMMON/NETWK /KNUM, JBM, NBL. JEM, KB, NBU, NK: NRETU, NO: Q1, IND,

1KCO, MESC, N1, KE, NMIN, NUC, MMIN
COMMON/ ITTCOM/DQSUM, GBL., ADEN, IT, PART, GBR, RGSUM, ANUM, DP,

INBDR.: RQ2, TABF, DPSUM. FANP, LL., DG, FANG, NPTS, NABF
COMMON/RESCOM/NWRN
COMMON/WRTCOM/MINREV, JFF, NRCT, MEMI. WRNHT, WRNPR, WRNSM,

1WRNSUM,: WRNGS
COMMON/RDCCOM/AAVR, CH4ACX, CHAVX, ES, HAX. HKX, KFAVR. CHAF,

1JNOX, NAV, NCH4C, JSTART, CH4PAX, DZRDX, NDIM, OAVR, CH45,

2HAAVR, HKAVR, LAAVR, MAXJ, TSTART. TRF, TROCKX, TAVR, TRS, EF

COMMON/LEAST/ATA(S3, 3), ATY(3), CL{40, 6), LK{5), MQA(3), IFAN
DD=1.

NKK=—NV

DO 80 K=1.NV

NEK =NKK+NV

LK (K=K

MG (K)=K

KR=NKK+K
BIGA=AAX (KK)

DO 20 J=K. NV
I1Z=NV#(J-1)

DO 20 I=K.NV
IJ=IZI+1
IF(ABS(BIGA)—-ABS(AAX(IJ))} 15, 20,20
BIGA=AAX(IJ)
LK(K)}=1

MQ{K}=J

CONTINUE

J=LK(K)

IF(J-K) 35,35, 25
KI=K-NV

PO 30 I=i.NV
KI=KI+NV
HOLD=—AAX (KI}
JI=KI-K+J

AAX (KT )=AAX(JI)
AAX (JI)=HOLD
I=MQ(K)
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&700
7000
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7200
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7400
7500
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11700
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12200
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12400
125Q0
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38

40
45
44
48
S0

55

60
&2

65

70
75
80
100
105

108

110
120

1295

130

150

IF(I-K) 45,45,38

JP=NV#(I-1)
DO 40 J=1,NV
JK=NKK+J
SJI=JP+J

HOLD=—-AAX {JK)

AAX (JK)=AAX (JI)
AAX (J] }=HOLD
IF(BIGA) 48, 456,48
DD=0.

RETURN

BO 55 I=1,NV
IF(I-K) 50,55, 530
TK=NKK+1

AAX (TK)I=AAX(IK)}/(~BIGA)
CONT INUE

DO &5 I=1,NV
IK=NKK+I

HOLD=AAX (IK)
IJ=]-NV

DO 65 J=1., NV
IJ=1J+NV

IF(I-K)Y 60,865, 60
IF(J-K) 62, 65, 62
KJ=1J-1+K

AAX (I =HOLD*AAX (KJ)Y+AAX (I W)
CONTINUE

KJ=K-—-NV

DO 75 J=1,NV

K=K J+N

IF(J-K) 70,75, 70
AAX (KJy=AAX (K.} /BIGA
CONTINUE
DD=DD#BIGA
AAX(KK)}=1.  /BIGA
CONTINUE

K=NV

K=K~1

IF(K) 150: 190,105
I=LK{K)}

IF(I—-K} 120,120,108
JA=NV# (K-1)
JR=ENVE(I-1)

DO 110 J=1, NV
JK=JQ+J

HOLD=AAX (K}
JI=JR+J

AAX (IR )Y =—AAX (JI)
AAX(JI )=HOLD
J=MG(K)

IF(J-K} 100,100,125
KI=K-NV

DO 130 I=1.NV
KI=KTI+NV

HOLD=AAX (KI?
JI=KI-K+J

AAX (KIY=—AAX (JI}
AAX (JIY=HOLD

GO TO 100

RETURN

END
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SUBROUTINE WRITR
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"WRITR" WRITES OQUTPUT OF RESULTYS

DATA DIVISION.
COMMON SECTION.

s e NsNeNe N NN Y]

INCLUDE ‘CTPAM. COM’
INCLUDE ‘CTCONN. COM’
COMMON/SCLR1/ADDT. BI, COR, DIFCH4, FRO, I, ITN, K, MRC, NM. PI, RN, SUMAIR.
1TDM, TOLD, X, ARGMT, CH4JS, CP, DIFPR, FX, ICFTM, J, L, MSETART, NREC, POT,
2RTCONT, SUMCH4, TFS, TR, AVRCH4, COAGE, CRITGS, DIFTRD, HC, INFLOW, JX, LP,
3N, NSTART, PROPJS, SRCH4, SUMHT, TIME, VART, AVRPR, CONTAM, CRITHT, DR,
4HEATAD, ISTART, JY, M, NB: NTEMP, GIN, SRPR, SUMPR, TJS, VISC, AVTRD, CONTQ.
SCRITSM, FO: HKA, ITCT, JZ, MARKC: NJ, DLADDT. QREC, STRD, SUMT, TM. WT.
&AX, HBU, 10, NFNUM, NT, ONVP, TO, FACT, H: MADJC, MENDW, NADBC . NSFLOW,
70X, T1, ZDOWN, FNTM, MNDO. NSNVP, NVPM, ZUP, INDEX.: LX, MARKD, NCONC,
BNNVP, NX,: Z0, DNVP, KX, MARKN., NETW. NOX. NSW, TSU, Z1, MADJ, MBEGW.
FITRUE, IFALSE
COMMON/NETWK /KNUM. JBM, NBL, JEM. KB, NBU, NK, NRETU, NG, @1, IND.
1KCD, MESC, N1, KE. NMIN, NUC, MMIN
COMMON/ITTCOM/DGESUM, GBL., ADEN, IT, PART. GBR: RGSUM, ANUM. DF,
1NBDR, RQZ2, TABF. DPSUM, FANP, LL. DQ, FANG, NP TS; NABF
COMMON/RESCOM/NWRN
COMMON/WRTCOM/MINREY, JFF, NRCT, MEMI, WRNHT, WRNPR: WRNSM,
1WRNSUM, WRNGS

(2 &

WORKING—STORAGE SECTION.
INTEGER LRCIRC

PROCEDRDURE DIVISION WITH ENTRY POINTS WRITR WRITS.

WRITR.

OGN0 N

OUTPUT OF RESULTS
DO 120 t.=1,NB
RA(LY=R({L}
IF(NWTYP(L). LE. 0) RG(L)I=R(L)I#{(Q(L}/100000. )==a2.
120 CONTINUE
c
C WRITS.
C
ENTRY WRITS
IF (MARKN. EG, ITRUE) WRITE(LP, 151
15t FORMAT (//7//, * THE NETWORK CALCULATION WAS NOT COMPLETED. .,
% ‘MORE ITERATIONS ARE REGQUIRED )
IF(MARKC. £EG. ITRUE) WRITE (LP,171)

171 FORMAT (/////,’ THE CALCULATION OF CONCENTRATIONS AND TEMPE’,
% ‘RATURES WAS NOT COMPLETED. MORE ITERATIONS ARE REQUIRED )
WRITE (LP,1%91)
121 FORMAT (/////.T18, 'TEMPERATURES AND CONCENTRATIONS AT AIRWAY‘,
1 ‘ ENDS: PRESSURES IN AIRWAYS’, //., * AIRWAY’,T10. 'FROM‘, T18,
2 ‘TO, T31, ‘AIRFLOW’, T45, 'TEMPERATURE ‘', T63, ‘SMOKE’,
3 T77. 'METHANE 4, T93, ‘PRESSURE *, /)
WRITE(LP.211) (NO(I), JS(I),JF(I),Q{(I), TRD(I), RDPROP(I).RDCH4(I},
“ RQ(I), I=1, NB)
211 FORMAT (7 ‘., I5,217, T30, 0PFB. 0, T46, OPF7. 2, T&0, 2PF8. 4,777,
% 2PF&. 2, T93, OPF&. 3)

WRITE (LP,231)
231 FORMAT (//7//., 718, 'TEMPERATURES AND CONCENTRATIONS OF SMOKE .,
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&6700
&800
4200
7000
7100
7200
7300
7400
7900
7600
7700
7800
7200
8000
8100
8200
8300
8400
8500
8600
8700
8800
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000
?10C
2200
7300
400
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700
2800
ardely;
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10200
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10400
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1 ‘AND METHANE IN JUNCTIONS’, 7/, * JUNCTION', T13, ‘TEMPERA',
2 ‘TURE Y, T28, “BMOKE ', T37, 'METHANE 7, 758, "JUNCTION’, T49,
3 ‘TEMPERATURE ’, T82, ‘SMOKE ', T92, "METHANE ' /)
WRITE (LP,251) (JNO(I), T{(I),PROP(I},PRCHA4(I), I=1,NJ}
251 FORMAT (15,715, OPF7. 2, T25, 2PF8. 4. T34, 2PFB. 4, T57, 15, T71. OPF7. 2,
“ T79, 2PFB8. &, T91, 2PF8. 4)
WRITE (LP.,271) MADJC
271 FORMAT (////7,T22, 'NUMBER OF ITERATIONS’, 110}

LRCIRC=IFALSE
DO 360 I=1,NB
IF(JF(I). GE. 02GOTO 350
JFF=IABS(JF{1))
WRITE (LP,331) NOC(I), JFF

331 FORMAT (° /, T1iB, "WITH AIRWAY NO’, 17, INTO JUNCTION NO‘,
% IS)
LRCIRC=ITRUE
350 CONTINUE

360 CONTINUE
IF{LRCIRC. EQ. ITRUE) WRITE(LP, 381)
381 FORMAT (//,T18:, ‘A RECIRCULATION PATH 185 BEING CLOSED ‘3
WRNSUM=WRNPR+WRNGS+WRNSM+WRNHT
IF (WRNSUM. GT. 0)60TO 440
WRITE (LP,421)

421 FORMAT (/////,’ NO THRESHOLD LIMITS FOR CRITICAL STATES’.
A ‘ WERE SPECIFIED’)
GO TO B850
C
C WRITE-CRITICAL-AIRWAYS
c

440 J=IFALSE
DO 630 I=i,NB

K=IFALSE

L=IFALSE

M=IFALSE

N=IFALSE

IF (100. #*RDCH4(I}. GE. WRNGS) K=ITRUE

IF (100. #*RPPROP(I). GE. WRNSM) L=ITRUE

IF (TRD(I). GE. WRNHT)} M=ITRUE

IF (RG(I). LT. WRNPR) N=ITRUE

IFCCR+L+MEN)Y (LT, ITRUEIGOTO 620

IF (J. EQ. ITRUE)GOTO 3590
WRITE (LP.571) WRNGS: WRNSM, WRNHT. WRNPR

371 FORMAT (//7//7/,723, ‘IN THE FOLLOWING AIRWAYS EXIST -,

1 ‘CRITICAL CONDITIONS, /., 727, ‘{THE STATED NUMBERS -,
2 ‘REFER 7O AIRWAY ENDS)’. /., * AIRWAY FROM TG 7,
3 ‘METHANE CONCENTRATION SMOKE CONCENTRATION TEMPE’,
4 ‘RATURE LOW VENTILAT. PRESSURE’, /., 727, 'HIGHER THAN~
& : TA8, '"HIGHER THAM', T&b, "HIGHER THAM', 7835,
& ‘LOWER THAN', /, T26:FA4. 1, * PERCENT’, T46,F&. 3, © PERC,
7 ‘ENT’, T&5,F5. 0, * DEGREES', TB2, F5. 3, * INCHES WG’, //)
J=ITRUE
5920 JFF=IABS(JF(I)})
WRITE (LP,&611) NO(I),JS{I1)},JFF,RDCH4(I),RDPROP (1), TRD(I}, RQ(I)
&11 FORMAT (I5,17.17,729,2PF6. 2, TS50, 2PFB. 4, T47, OPF7. 1, TA7,
% OPF&. 3)
&20 CONTINUE
&30 CONTINUE

IF (J.EQ. ITRUE)GOTD 680
WRITE (LF,&61)

a61 FORMAT (////7/,’ NO CRITICAL CONDITIONS AT AIRWAY ENDS OR',
“ © IN JUNCTIONS WERE DETECTED )
GO TO B&O
Cc
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12800 C WRITE-CRITICAL-JUNCTIONS.

12700 c

13000 &80 J=1FALSE

13100 DO 840 I=1.,NJ

13200 K=IFALSE

13300 L=IFALSE

13400 M=IFALSE

13500 IF (100. #*PRCH4{(1}. GE. WRNGS) K=ITRUE

13400 IF (100. #PROP (1). GE. WRNSM) L=ITRUE

13700 IF (T{(I}. GE. WRNHT) M=ITRUE

13800 IF (K+L+M _LT. ITRUE)}GOTO B30

13900 IF (J. EQG. ITRUE)GOTO B10

14000 WRITE (LP:791) WRNGS, WRNSM, WRNHT

14100 791 FORMAT (////,T24: * IN THE FOLLOWING JUNCTIONS EXIST ‘.
14200 1 ‘CRITICAL CONDITIONS',/, * JUNCTION METHANE .
14300 2 ‘CONCENTRATION SMOKE CONCENTRATIONS ', 16X,
14400 3 ‘TEMPERATURE “, /, T1S, ‘HIGHER THAN', F4. 1, * PERCENT’,
14500 4 ‘ HIGHER THAN', F&. 3, © PERCENT MORE *,
14600 3 ‘THAN', F&. 1, © DEGREES’, //)

14700 J=ITRUE

14800 810 WRITE (LP.,B821) JUNO(I),PRCH4(I},PROP(I), T(I)

14200 821 FORMAT (I5,T23,2PF5 1,752, 2PF8. 4, T84, OPF7. 1)

15000 830 CONTINUE

15100 840 CONTINUE

13200 C

15300 C WRITE-AIRFLOW-REVERSALS.

15400 C

15500 850 CONTINUE
15600 840 CONTINUE

15700 C "NRCT®" IS NUMBER OF REVERSED AIRWAYS(COMPUTED IN *FLDWSK')
15800 IF(NRCT-1} 1090,880, %30

15900 880 CONTINUE

16000 C HERE IF ONLY ONE AIRWAY HAS AIRFLOW REVERSAL
16100 WRITE(LP, 1131)

16200 K=NREV (1)

146300 JFF=TABS (JF (K))

16400 WRITE(LP, 1141) NO(K), JS(K), JFF

146500 G0 TO 1100

16600 c

14700 930 CONTINUE

14800 ¢ HERE FOR MORE THAN ONE AIRWAY WITH AIRFLOW REVERSAL
149200 WRITE (LP,1131)

17000 L=0

17100 c

17200 ?50 CONTINUE

17300 C REPEAT UNTIL (L. GT.NRCT);

17400 c PICK LOWEST REMAINING AIRWAY NUMBER FOR NEXT WRITE
17506 MINREV=NREV (1)}

17600 MEMI=1]

17700 DO 1020 I=2:NRCT

17800 IF (MINREV. LE. NREV(I))GDTC 1010

17900 MINREV=NREV (1)

18000 MEMI=I

18100 1010 CONTINUE

18200 1020 CONTINUE

18300 bL=L+1

18400 c “L.GT. NRCT" TESTS FOR ALL AIRFLOW-REVERSALS WRITTEM
18500 IF (L.6T. NRCT)GOTO 1110

184600 JFF=IABS (JF (MINREV})

18700 WRITE (LP,1141) NO(MINREV). JS(MINREV). JFF

18800 c STICK “NB+1" INTD CURRENT *'NREV" TO MAKE IT T0O
18900 c % HIGH TU BE SELECTED FOR ANOTHER WRITE

12000 NREV (MEMI } =NB+1
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G0 TO 950
C END REPEAT(L. GT. NRCT);
C
¢ WRITER-BOOGIE.
c

1090 CONTINUE

1100 CONTINUE

1110 CONTINUE
RETURN

MAIN-LINE CODE FOR “"WRITR" ENDS HERE

b3k 3k 30 38 3 30 30 3 38 90 30 30 30 3030 3 30 30 I 330 30 30 30 3 0 36 3030 98 3 38 30 30 3 30 304 36 30 30 30 30 36 30 398 3303 30 3H 3 30 30 0 3 303 330 B3 3 43

c

C

c

c

C "

c GLOBAL FORMATS

C

c NOTE: THESE FORMAT STATEMENTS ARE HERE BECAUSE THEY ARE EACH

c REFERENCED BY MORE THAN ONE "WRITE" STATEMENT.

c

1131 FORMAT (/////.,718, 'REVERSAL OF AIRFLOW HAS OCCURRED IN THE FOLLOWI
ING PLACES ', 7/}

1141 FORMAT (718, ‘AIRKWAY’, 14, 15 NOW CARRYING AIR FROM’, 14, ¢ TO‘, I&}
END
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100 SUBROUTINE RTIME1

150 > REAL. TIME FUME SPREAD

200 INCLUDE ‘CTPAM. COM’

300 DIMENSION NW(IAR), NWAR(IAR), NWAL(IAR), VEL{IAR), ISTT(20)

400 1, TOTEX(IJP), TOWEX(IJP), NGOUT(I

200 2AR), LOUT(IAR )}, NGIN{IAR), MIN(IAR)

600 INCLUDE ‘CTCONN. COM’

700 COMMON/SCLR1/ADDT, BI, COR, DIFCH4, FRO, I, ITN, K, MRC, NM, PI., RN, SUMAIR,
800 1TDM, TOLD. X, ARGMT, CH4JS, CP, DIFPR, FX, ICFTM, J, L., MSTART. NREC, POT.
00 2RTCONT, SUMCH4, TFS, TR, AVRCH4., COAGE, CRITGS: BIFTRD, HC, INFLOW, JX. LP,
1000 3N NSTART, PROPJS, SRCH4, SUMHT, TIME: VART, AVRPR, CONTAM, CRITHT.: DR,
1100 4HEATAD, ISTART, JY, M, NB, NTEMP, GIN; SRPR, SUMPR, TJS, VISC.: AVTRD, CONTQ,
1200 SCRITSM, FO, HKA, ITCT, JZ, MARKC, NJ, OLADDT, GREC, 5TRD. SUMT., TM. WT,
1300 6AX, HSU, 10, NFNUM, NT, ONVP, TO, FACT, H, MADJC, MENDW, NADBC, NSFLOW,
1400 70X, Ti, ZDOWN, FNTM, MNC, NSNVP, NVPN, ZUP, INDEX, LX, MARKD, NCONC,
1500 BNNVP, NX: ZO, DNVP, KX: MARKN, NETW, NOX, NSW, TSU, Z1, MADJ, MBEGW.

1600 FITRUE, IFALSE

1700 COMMON/RDCCOM/AAVR, CHACX, CHAVX, ES, HAX, HKX, KFAVR, CHAF,

1800 1JNOX, NAV, NCHAC, JSTART, CH4PAX, DZRDX, NDIM, OAVR, CH48,

1900 2ZHAAVR, HKAVR, LAAVR: MAXJ; TSTART, TRF, TROCKX: TAVR, TRG. EF
2000 COMMON/RTNCOM/NACC, IDUR.: INC, EP X, REP, SNRW, JSURF
2100 i » MULT, XINT
2200 2 +» IGCOB(IAR), IENDT(20). RTAC(IAR, 240, 4),RTJC(IAR, 2)
2300 COMMON/RTMCOM/MRKL
2400 EQUIVALENCE (INU, NGOUT ), (KJS, LOUT), (KJF, NGIN), (KNO; MIN)}
2500 EQUIVALENCE (PROP, TOWEX), (T, TOTEX ), (NWTYP, NW), (NREV: NWAR Y, (KF, NWAL
2600 1}, (TROCK, VEL}, (NOF, ISTT) ’
2700 C '
2800 c
2900 C REAL TIME CALCULATION
3000 C

3100 C
3200 C
3300 C w#xux#¥ SUBROUTINE FOR READING IN CONTAMINATION CARDS AND DETERM-
3400 G INING INTERNAL TIME INCREMENT FDR REAL TIME SIMULATION
3500 NWM=240

3600 ¢ ### INITIALIZATION OF JUNCTIONS

3700 DO 2145 I=1,NJ
3800 C ### TOTAL EXPUSURE

3900 TOTEX{(I)=0.0

4000 C #%% CURRENT FUME CONCENTRATION IN AIRWAY I
4100 RTJC(I, 1)=0. 0
4200 C #*#% TIME OF FIRST CONTAMINATION IN AIRWAY I
4300 RTJC(I,2)=0.0

4400 2145 CONTINUE

4500 L=0

4600 C ##% IF AIRWAY LENGTH AND AREA NDT SPECIFIED., BSET EQUAL TD AVG VALUE
4700 DO 2175 I=i,NB

4800 IF (A(I)) 2150, 2150, 2160

47200 2150 IF (AAVR) 2180,2180, 2155

5000 2155 A(l)=AAVR

9100 L=l+1

5200 2160 IF (LA(I)} 2165, 2165,2175

5300 21465 IF (LAAVR) 2180,2180, 2170

5400 2170 LAC(I)=LAAVR

5500 L=t +1

5600 2175 CGONTINUE

9700 GO TO 2185
5800 2180 WRITE (LP, 3105)
9900 G0 TO 2800

&000 C ##% READ INFORMATION FOR ADDITIONAL CONTAMINATION CARDS
4100 2185 ICOR=0
6200 READ (10,3115) NACC, IDUR, INC, EPX, REP. WRNSM, JSURF.: CRITSM



&300
6400
4500
&4600
&700
&800
&700
7000
7100
7200
7300
7400
7500
7600
7700
7800
7200
8000
8100
8200
8300
8400
8500
8460C
8700
geo00
82900
9000
F100
200
9300
7400
500
9600
700
800
700
10000
10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
11200
11300
11400
11500
114600
11700
11800
11200
12000
12100
12200
12300
12400
12500

2135

2190

2195

C #ua
2200

C
2205
C 3t
2210

C #as3
2215

C %3t
C %4

2220

2225
C wnn

2230

2235

C 3t
C

2240
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CRITSM=CRITSM/100.

WRNSM=WRNSM/100.

IF (NACC. GT. 0) GO TO 2200

IF(INFLOW} 2135, 2135, 2190

WRITE (iLP,3100)}

GO TO 2800

DO 2195 I=1, INFLOW

ISTT(1)=0

IENDT(I)=IDUR

CONTINUE

60 TO 2285

READ ADDITIONAL CONTAMINATION CARDS

DO 2265 I=1,NACC

J=I+INFLOW-ICOR

READCIQ, 3125) NCENT(J), CONT(J), CONC(JY, HEAT (), O2MIN(J), SMPB2(J), H
1TPO2(J), ISTT(J), IENDT ()}

IF(C(IENDT(J). LE. O). OR. (IENDT(J). GT. IDUR}. OR. (IENDT(J). LE. ISTT(J)))
LIENDT (J)=1DUR

IFCCISTE(L) LT, 0. OR. (ISTT(J). GT. IDUR). OR. (ISTT(J). GE. IENDT{(J))) 1S
1TT(J)=0

SUMC1=0.

SUMC2=0.

IJ=J-1

IF (1J.GT.0) 60 TO 2205

NCENT {(J)=—=NCENT (.J)

GO TO 2265

CHECK IJ=J-1=I+INFLOW~ICOR-1 CARDS FOR DUPLICATION (ICOR=# OF CHECKS)
DO 2260 K=1, IJ

IF DUPLICATION OF AIRWAY NOS, THEN COMPARE CARDS

IF (ABS{NCENT(K)I-NCENT(J) )} 2260, 2210, 2260

IF (NCENT(K)) 2235, 2240, 2215

IF AIRWAY NO < 0 GO TO 2235
SUMC1=CONT () +CONC (J)+O2MIN(J)+SMPO2 ()
SUMC2=CONT (K)4+CONC (K +0ZMIN(K)I+SMPO2 (K)

IF (SUMC1-SUMC2)» 2225, 2220, 2225

IF CONTAMINANT FROM TWO SOURCES IS DIFFERENT, THEN 60 TO 2235

IF 2 CARDS WITH SAME AIRWAY NO. HAVE SAME TYPE AND SIZE OF CONTAM-
INANT S0DOURCE., DISREGARD FIRST CARD

ISTTKI=IBTT(J)

TENDT(K)I=IENDT (J}

ICOR=ICOR+1

NCENT (K}=~NCENT(K)

G0 TO 2265

IF ((IENDT(KI-TIENDT( DI+ (ISTTRI-ISTT(J) ) 22485, 2230, 2245

IF DIFFERENT CONTAMINANT SOURCES ACT ON SAME AIRWAY AT SAME TIME.
DISREGARD FIRST CARD

CONT (K)=CONT(J)

CONC (K )Y=CONC (J)

O2MIN(K)=02MIN{J}}

SMPO2 (K)=EMPO2(J)

HEAT (K)=HEAT (J}

HTPDR(K) =HTPOZ(J)

ISTTOAY=ISTT(S)

IENDT(K)=IENDT(J}

ICOR=ICOR+1

NCENT (KR }=—NCENT (K}

G0 TO 2265

SUMC 1=CONT (J}+CONC () +02MIN{(J) +SMPO2 (J)

SUMC2=CONT{K}+CONC (K)+D2MIN(K)}+SMPO2 (K)

IF CONTAMINANT DIFFERENT. GO TO 22350 AND COMPARE START AND FINISH
TIME

IF (SUMC1-SUMC2) 2250, 2240, 2250

IF ((ISTT(K).EQG. ISTT(J)). AND. (IENDT(K). EQ. IENDT(J})} GO TO 2245
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124600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13400
13700
13800
13900
14000
14100
14200
14300
14400
14500
144600
14700
14800
14900
15000
15100
15200
15300
13400
15500
15400
15700
15800
15900
16000
16100
14200
146300
16400
146500
16600
16700
16800
146900
17000
17100
17200
17300
174Q0
17500
17600
17700
17800
17200
18000
18100
18200
18300
18400
18500
18600
18700
18800

C #»x IF TWD CARDS WITH SAME AIRWAY # HAVE SAME TYPE AND SIZE
C OF CONTAMAMINANTSOURCE, AND TIMES ARE
C DIFFERENT, DISREGARD FIRST CARD
ISTT(KI=ISTT(J)
IENDT(K)=IENDT(J)}
2245 ICOR=ICOR+1
60 TO 2265
2250 IF ((ISTT(K). EQ ISTT{J)) AND. {IENDT(K).EQ. IENDT(J))) GO TO 2255
60 TO 22695
C ### IF DIFFERENT CONTAMINANT SOURCES ACT ON SAME AIRWAY AT SaME
C TIME, DISREGARD FIRST CARD
2255 CONT(K)=CONT (J)
CONC (K)¥=CONC (.}
O2MINGK) =02MIN(J)
SMPO2(K)=SMPO2 (J)
HEAT (K)=HEAT (J)}
HTFOR (K)=HTPOZ2 ()
ICOR=ICOR+1
G0 TO 22635
2260 CONTINUE
2265 CONTINUE
DO 2280 I=1, INFLOW
IF (NCENT(I}) 227%, 2270, 2270
C ### IF AN AIRWAY IN INFLOW CARDS DID NOT REAPPEAR IN NACC CARDS, THEN
G SDURCE ACTS FOR ENTIRE REAL TIME CALCULATION
2270 ISTT(I1)=0.
IENDT(I}=IDUR
GO TO 2280
2275 NCENT(I)=-NCENT(I)
2280 CONTINUE
C ### ICOR=# OF DELETIONS
INFLOW=NACC+INFLOW-ICOR
228% WRITE (LP, 3120}

C w3

2290
C #aw

C w3

C #u#n

2295

IF ((L.GT.O). OR. (MRKL. GT. 0)) WRITE (LP,3310) LAAVR, AAVR
WRITE (LP,3130)

WRITE(LP,31353) (NCENT(I},CONT(I), CONC(I), O2MIN(I), SMPOR(I), ISTT(I)
1, IENDTC(L), I=1, INFLOW)

CALCULATE INTERNAL INCREMENT {(XINT) AND MULTIPLIER (MULTY).
TL=0.

CALCULATE AIR VELOCITY AND TRAVEL TIME FOR EACH AIRWAY

DO 2290 I=1,NB

VEL(I})=Q(I)/A(I)}

TL=TL+LA(I}/VEL(I)

CONTINUE

CALCULATE AVERAGE TRAVEL TIME

AVL=TL /NB

XL.3PC=LARGEST VALUE OF CONTAMINANT TRAVEL TIME THAT CAN BE EXCLUDED
NAD=# OF AIRWAYS THAT CAN BE EXCLUDED

XLSPC=AVL#EPX/100.

NAD=IFIX{(NB#REP/100. )

IF (NAD EG.0) GO TO 2305

DO 2300 I=1,NAD

AMIN=1_E10

AMIN=MINIMUM TRAVEL TIME IN AIRWAYS NOT EXCLUDED
TEMPORARILY SET 0(J)=-0(4) FOR EXCLUDED AIRWAYS

DO 2293 J=1.NB

IF (D().LT. G. > GO TO 2295

IF ((LAGJY/VEL G, GT. AMINSY GO TGO 2295

AMIN=LA() /VEL (D)

K=t

CONTINUE

IF (AMIN. GT. XL3PC) GO 7O 2305

O(RI==0(K>



18200
19000
12100
19200
19300
19400
19500
19400
12700
19800
19200
20000
20100
20200
20300
20400
20500
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800
21200
22000
22100
22200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23900
24000
24100
24200
24300

2300
2305
C

2310

C ¥

2315
2320
C
2325

2330
C w3

2335
3100
3105

3115
3120
312s
3130

3135
3140
3145
3185
3295

3310

2800

CONT INUE

AMIN=1.E10

CALC MIN TRAVEL TIME IN AIRWAYS OTHER THAN EXCLUDED AIRWAYS
PO 2310 I=1.NB

IF (O{I).LT.0.) GO TO 2310

TRTM=LA(I)/VEL(I)

IF(TRTM. LE. AMIN)AMIN=TRTM

CONTINUE

IF AMINCINC, CALCULATE LEAST ‘MULT’ SUCH THAT XINT=INC/MULT
WHERE XINT. LE. AMIN

IF (AMIN.GE. INC} GO TO 2325

DO 2315 I=1, IMSL

MULT=I

XINT=(FLOAT(INC)}/ (FLOAT(1}))

IF (XINT.LE. AMIN) GO TO 2320

CONTINUE

IF (XINT.LT. INC) GO TO 2330

IF XINT.GE. INC, SET XINT.EG. INC

XINT=INC

MULT=1

DD 2335 I=1.,NB

RESET ‘O(I)’ TO A POSITIVE QUANTITY

IF(O(I). LT. 0)YOC(1)=-0(1)

NW(I)=0

ISCOB(I)=0

NWAL (I }=0

NWAR (I }=0

CONTINUE

FORMATS

FORMAT (1HO, ‘REAL TIME CALCULATION NOT COMPLETED NO ‘., ‘CONTAMINATI
10N STATEDR ')

FORMAT (1HO, ‘REAL TIME CALCULATION NOT COMPLEATED AIRWAY‘, ° LENGTH
1 OR AREA NOT GIVEN‘)

FORMAT (31I5,2F6&. 2,F8. 4,15, F6&6. 5)

FORMAT (1iH1,T48, ‘R E A L TIME ANALYSTIGE
FORMAT (IS5, F10.0G:F10. 5, F10. 2, 3F10. 5, 21%)
FORMAT (////,T725, 'THE FOLLOWING CONTAMINATION HISTORY ‘., ‘WAS ASSUM

1ED FOR THE REAL TIME ANALYSEIS’. //, 718, '‘CONTAMINATION’, T43, ‘OXYGEN

2CONCENTRATION’, Té&7, ‘PRODUCTION PER % OXYGEN‘, T95, ‘TIME HISTORY OF

3EVENT, /., © AIRWAY FLOWRATE CONCENTRAT. ‘y "BEHIN
4D FIRE FUMES ‘, T95, "START *, T105, ‘END )

FORMAT (1&,F11.1,F11.1,22X.F6.2, 17X, F8. 2,795, 15, T103, I3}

FORMAT (1HO, ///7/.134( %))

FORMAT (iH , 134C('%)}

FORMAT (1HO, ‘AIRWAY CONC % LOCATION START ARRIVAL ‘)

FORMAT (1HO,///:T30, ‘AT, I5, * MIN. AFTER THE START OF CONTAMINATIO
IN THE TOTAL EXPOSURE TO', /, T30, ‘THE CONTAMINANT MEASURED IN PPM#HO
2URS WAS IN THE FOLLOWING JUNCTIONS )

FORMAT (////, T30, ‘AVERAGE VALUES OF’, 18, © FT AND ', F10. 1, © SQFT
1 WERE INTRODUCED, WHERE~’, /. T3C, ‘AIRWAY LENGTH AND CROSS SECTIONA
2L AREA HAD NOT BEEN SPECIFIED ")

CONTINUE

SNRW=WRNSM

RETURN

END
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100 SUBROUTINE RTIME2

150 c REAL TIME FUME SPREAD

200 INCLUDE 'CTPAM. COM’

300 DIMENSION NW{(IAR), NWAR(IAR), NWAL(IAR), VEL{(IAR).ISTT(20)

400 1, TOTEX(IJP), TOWEX(IJP), NGOUT(I

500 2ARY, LOUT(TAR), NGINC(IAR), MIN(IAR)

600 INCLUDE 'CTCONN. COM”

700 COMMON/SCLR1/ADDT. BI, COR, DIFCH4, FRQ, I, ITN, K, MRC, NM, PI, RN, SUMAIR,
800 1TDM, TOLD, X, ARGMT, CH4JS, CP, DIFPR, FX, ICGFTM, J, L, MBTART. NREC, POT,
00 Z2RTCONT., SUMCH4, TFS, TR, AVRCH4, COAGE, CRITGS, DIFTRD, HC, INFLOW, JX, LFP,
1000 3N, NSTART, PROPJS, SRCH4, SUMHT, TIME, VART, AVRPR, CONTAM, CRITHT, DR,
1100 4HEATAD, ISTART, JY, M: NB, NTEMP, GQIN, SRPR, SUMPR, TJS., VISC, AVTRD, CONTQ,
1200 SCRITSM, FC, HKA, ITCT, JZ, MARKC, NJ, OLADDT, QREC, STRD, SUMT, TM. WT,
1300 S6AX, HSU, IO, NFNUM. NT: ONVP, TO, FACT., H, MADJC, MENDW, NADBC ., NGFLOW,
1400 70X, T1, ZDOWN, FNTM, MND, NGNVP, NVPN, ZUP, INDEX, LX, MARKD, NCONC,
15300 BNNVP, NX, 26, DNVP, KX, MARKN, NETW. NOX, NSW, TSU, Z1, MADJ, MBEGW,

1600 FITRUE.: IFALSE

1700 COMMON/RDCCOM/AAVR, CHACX, CHAVX, ES, HAX, HKX, KFAVR, CHAF,

1800 1UNOX, NAV, NCHAC, JSTART, CH4PAX, DZRDX, NDIM, OAVR, CH4S,

1200 2HAAVR, HKAVR, LAAVR, MAXJ, TSTART, TRF, TROCKX, TAVR, TRS, EF
2000 COMMON/RTNCOM/NACC, IDUR, INC, EPX, REP, SNRW, JSURF
2100 i L MULT, XINT

2200 2 ; ISCOB{IAR), IENDT(20), RTAC(IAR, 240, 4), RTJC(IAR, 2}

2300 COMMON/RTMCOM/MRKL

2400 EQUIVALENCE (INU: NGOUT), (KJS, LOUT), (KJF, NGIN}, (KNO., MIN)

2500 EGUIVALENCE (PROP, TOWEX?, (T, TOTEXDY, (NWTYP. NW}, (NREV: NWAR ). (KF, NWAL
2600 1), (TROCK. VEL.}, (NOF, ISTT>

2700 C

2800 c

2900 c REAL TIME CALCULATION
3000 c
3100 c
3200 c
33c0 NWM=240
3400 WRNSM=5SNRW
3500 c
3600 c REAL TIME CONCENTRATION AND FUME POSITION CALCULATION.
3700 G
3800 DO 2795 I=INC., IDUR, INC
3700 DO 2695 J=1,MULT
4000 DO 2650 K=1.NB

4100 C CHECK AIRWAY CONDITION

4200 IF (NOC(KY) 2650,2630, 2340

4300 c CALCULATE CONCENTRATION OF FUMES

4400 2340 DO 2350 M=1,NJ

4300 IF (ABS(JS(K)}—-ABS(JNOL (M) ) ) 2350, 23495, 2350

44600 2345 M1i=M

4700 G0 TO 2395

4800 2350 CONTINUE

4200 2355 DO 2405 L=1, INFLOW

5000 IF (NCENT(L)-ABS(NO(K)}) 2405, 23&0, 2405

5100 2360 IF ((I-INC.LT. ISTT(L)). OR. (I.GT. IENDT{(L))) &0 T0O 2405
5200 2365 IF (CONT (L)) 2370, 2375, 2370

5300 2370 CONTAM=CONT (L }#CONC(L)/100.

5400 CONTQ=CONT (L}
5500 &0 TO 2380
5600 2375 CONTAM=0.0
5700 CONTG=0. 0

5800 2380 IF (02MIN(L)) 2390, 2390, 2385

5900 2385 CONTAM=(. 21-RTJC(ML, 1}-02MIN(L) /7100, )*QG(K)
&C00 CONTG=0. 0

6100 239¢ IF (SMPO2(L)) 2400, 2400, 2395

6200 23725 CONTAM=(. 21-RTJC (M1, 1} ) #Q(K)*SMPO2(L}



6300
&400
6500
&600
6700
4800
&7C0
7000
7100
7200
7300
7400
7500
7400
7700
7800
73200
8000
8100
8200
8300
8400
8500
8400
870C
8800
8700
2000
7100
2200
2300
400
500
2600
700
9800
7900
10000
10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11160
11200
11300
11400
11500
11600
11700
11800
11900
12000
12100
12200
12300
12400
12500

2400

24095

2410

2415
2420

2425

2430

2435

2440

2445

2430
2435
24460
24465

67

CONTQ=0. 0

TEMPRC=(RTJC (M1, 13 #(Q(K)—CONTG}/Q(KI+CONTAM/Q(K))
JY=NW K}

IF(JY. EQ. Oruy=1

CHECK CONCENTRATION 2% START NEW WAVE IF NECESSARY
IF (ABS(TEMPRC-RTAC (K, JY,1)).LE CRITSM) GD TO 2415
60 TO 2410

CONTINUE

JY=NW KD

IF(JY. EQ. 0)JY=1

IF (ABS(RTAC (K, JY, 1)-RTJUC(M1,1)). LE. CRITSM) GO TO 2415
TEMPRC=RTJC (M1, 1)

NW(K)=NW{K)+1

JY=NW (K}

RTAC (K, JY, 3y=T-INC+ (J-1)#XINT

RTAC (K, JY, 1 Y=TEMPRC

RTAC (K, JY, 2)=0.

IF(ISCOB(K)Y. NE. —1)ISCOB(K)=—1

IF {ISCOB{K)) 2425, 2420, 2420

NOC(K)=—NO{K)

GO TO 2650

CALCULATE FUME ADVANCE FOR EACH WAVE IN AIRWAY.
JY=NW (K ) ~NWAL (K}

IS=1+NWAR (K)

IF ((JY.LE.0).OR. (IS. LE. 0).OR. (JY.LT. IS)) GO TO 2420
XSMOW=VEL (K)#XINT

DO 243C L=IS8, JY

RTAC (K, L, 2)=RTAC (K, L, 2)+X5MOK

CONTINUE

CHECK IF ANY WAVES HAVE ARRIVED AT JF AND CALCULATE
ARRIVAL TIME.

K=K
ITR=0
DO 2440 L=1S, JY
IF (RTAC(KZ, L., 2. LT. LA{K2)) GO TO 2440
OVTM=(RTAC(K2, L, 2)-LA{KAR) } /VEL (K2}
RTAC (K2, L, 2)=LA(K2)
RTAC(KZ, L, 4)=I-INC+XINT#J-0OVTHM
RTAC (K2, L, 4)=~RTAC (K2, L, 4)
NWAR (K2 ) =NWAR (K2} +1
ITR=~1
CONT INUE
IF (ABB(JF{K2)). EQ. JSURF) GO TO 2420
IF (ITR.NE. -1) GO TO 2420
FIND ALL WAVES EFFECTING JUNCTION DURING THIS XINT
DO 2645 L=1,NJ
IF (ABS(JF{(K2})-ABS(JNOL(L))) 2645, 2445, 2645
MI=MIN(L—-1)+1
M2=MIN{L)
IF(L. EQ. 1)ML=1
DO 2480 M=M1.M2
IA=NGIN(M)
DO 247% M3=1.NB
IF (ABS(ND(IA}).EQ. ABS(NO(K2))) GO TO 2480
IF (ABS(NO(M3))—-ABS(NU(IA))) 24735, 2450, 2475
IF (ISCOB(M3)) 2455, 2480, 2480
IF (ND(M3)) 2480, 2460, 2440
IF (JF(M3)) 2480, 2465, 24465
JF (M3 ) =—JF (M3)
XSMOK=VEL (M3)#XINT
JY2=NW (M3 ) —NWAL (M3)
IS=1+NWAR {M3)
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12600
12700
12800
12900
13000
13100
13200
13300
13400
13500
13400
13700
13800
13900
14000
14100
14200
14300
14400
14500
14600
14700
14800
14900
15000
15100
15200
15300
15400
15300
15600
15700
15800
15900
14000
16100
14200
14300
146400
16500
164600
16700
1 6800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
18000
18100
18200
18300
18400
18500
18600
18700
18800

2470
2475
2480

2485

2470

2493

2500
2505
2510

2515
2520
2325
2330

25395
2540

2545
2550

IF (JY2.LE. O) G0 TO 2480

ADVANCE Al.L WAVES EFFECTING JUNCTION TO JUNCTION AND
CALCULATE ARRIVAL TIME.

DO 2470 IY=I8, JY2

IF ((XSMOK+RTAC(M3, IY,2}). LT. LA(M3}) 60 TO 2480
OVTM={RTAC{M3: IY, 2} +XSMOK~-LA{M3) ) /VEL (M3}
RTAC (M3, 1Y, 2)=LA(M3)}

RTAC (M3, IY, 4)=I-INCH+XINT#J-DVTM

RTAC (M3, IY, 4)=-RTAC (M3, LY, 4)

NWAR (M3)=NWAR (M3)+1

CONT INUVE

CONTINUE

CONTINUE

FIND FIRST WAVE TO ARRIVE OF ALL WAVES ARRIVING.
HIGH=-1 E+10

NOH=0

NWH=0

DO 2510 M=M1, M2

TA=NGIN(M)

DO 23505 M3=1,NB

IF (ABS(NO(M3))-ABS(NO(IA))) 2505, 2495, 2505
JY2=NW (M3) —NWAL (M3)

IF (JY2 LE. O) GO TO 2510

DO 2500 M4=1,.JY2

IF (RTAC(M3.M4,4).GE. 0. } GO TO 2500

IF (RTAC(M3, M4, 4). LT. HIGH) &GO TO 2500
HIGH=RTAC (M3, M4, 4)

NOH=M3

NWH=M4

CONTINUE

CONTINUE

CONTINUE

IF (HIGH. £G. -1. E+10) 60 T4 2&20

IF(RTAC (NOH, NWH, 43 LT. 0)RTAC (NOH, NWH, 4)=—RTAC (NOH, NWH, 4}
SUMAIR=0. 0

SUMPR=0.

CALCULATE JUNCTION CONDITIONS

DO 2550 M=M1i, M2

IA=NGIN(M)

DO 2545 M3=1,NB

IF (ABS(NO(M3))}-ABS(NO(IA)Y)) 25453, 2515, 2045
SUMAIR=SUMAIR+G(M3)

IF (M3-NOH) 2525, 2520, 25285
SUMPR=SUMPR+RTAC (M3, NWH, 1)#*Q{M3)

GO TO 2550

JYZ2=NWAR (M3}

IF (JY2) 2530, 2530, 25395

C=0.

60 TO 2540

C=RTAC (M3, Y2, 1)

SUMPR=SUMPR+C#G(M3)

@0 TQ 2550

CONTINUE

CONTINUE

EXPCN=RTJCI(L, 1)

EXPT=RTJC{L, 2}

RTJC (L, 1)=SUMPR/SUMAIR

RTJC(L, 2)=ABS (RTAC (NOH, NWH. 4))
TOTEX(L)=TOTEX (L)+EXPCN#(RTJC (L, 2)-EXPT)#1000000. /560.
ADVANCE WAVE BY REMANING TIME INTO ALL OQUTGOING AIRWAYS
AND CALCULATE AIRWAY CONCENTRATIONS.
MS=LOUT (L~-1)+1

M&=LOUT (L)



18900
192000
12100
192200
19300
19400
19500
12600
12700
19800
193900
20000
20100
20200
. 20300
20400
20300
20600
20700
20800
20900
21000
21100
21200
21300
21400
21500
21600
21700
21800
21900
22000
22100
22200
22300
22400
22500
22600
22700
22800
22900
23000
23100
23200
23300
23400
23500
23600
23700
23800
23%00
24000
24100
24200
24300
24400
24500
24500
24700
24800
24900
25000
25100

2553

2360

2565

2570

2975
2580

2585
2590

2995

2600

2605

24610

2613

2620

2625

24630

24635
2640

IF (L. EQ. 1)M5=1

RT=(I-INC+XINT#J)~ABS(HIGH)

D0 2615 M4=MS5, M&

IA=NGOUT (M4 )

DO 2410 M=1,NB

IF (ABS{NO(M)}-ABS(NO(IA))} 2610, 2555, 2410

JY=NW (M)

IF(JY. EQG. 0)J¥Y=1

DO 2600 M3=t, INFLOW

IF (NCENT(M3)-ABS(NGO(M))) 2600, 25460, 2600

IF (CI-INC. LT. IGTT(M3}). OR. (1. 6T. IENDT(M3))) GO TOQ 2&00
IF (CONT(M3)) 25695, 2570, 2565

CONTAM=CONT (M3)#CONC (M3)/100.

CONTQ=CONT (M3}

G0 TO 25735

CONTAM=0.

CONTG=0.

IF (O02MIN(M3)) 2385, 2585, 2580

CONTAM=(. 21~-RTJC (L, 1)-02MIN(M3} /100 )#@(M)
CONTQ=Q.

IF (SMPOR2(M3}) 2595, 2595, 2590

CONTAM={(, 21-RTJC(L, 1)) #Q(M)*EMPO2(M3)

CONTQ=0. O

TEMPRC=(RTJC (L, L)% (G(M)~CONTQ) /G (M)+CONTAM/Q(M})
IF (ABS(TEMPRC-RTAC(M, JY, 1)) LE. CRITSM) GD TO 2615
NW{M)=NW(M)+1

JY=NW (M)

RTAC (M, JY, 1)=TEMPRC

GO TO 2605

CONTINUE

IF (ABS(RTAC(M, JY, 1)-RTJC(L, 1)), LE. CRITSM) GO TO 2615
NH (M) =NW(M)+1

JY=NW (M
RTAC{M, JY, 1 )=RTJC (L, 1)
ISCOB(M)=—1

NWAL (M) =NWAL (M} +1

RTAC (M. JY, 2)=VEL{MI*RT

RTAC (M, JY, 3)=ABS(RTAC (NOH. NWH: 4))

c0 TO 2615

CONTINUE

CONTINUE

G0 TO 2485

CALCULATE IF FUMES REACHES MORE THAN ONE JUNCTION IN
ONE XINT.

DO 2640 M4=M5, M&

1A=NGOUT (M4 )

DO 263% M=1,NB

IF (ABS(NO(M))-ABS(NO(IA))) 26395, 2625, 2635
JY=NW (M}

IF (RTAC(M, JY, 2). LT. LA(M)) GO TO 2640
IF (ABS(JF(M})) EQ. JSURF) GO TO 2630
K2=M

IS=1+NWAR(K2)

Y =NW (K2 -NWAL (K2)

G0 TO 2435
OVTM=(RTAC (M, JY, 2)~LA(M) ) /VEL(M)

RTAC (M, JY, 4)=I-INC+XINT#J-OVTM

RTAC (M, JY, 2)=LA(M)}

NWAR (M)=NWAR(M)+1

GO TO 2640

CONT INUE

CONTINUE

&0 TO 2450
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70

25200
25300
25400
23500
25600
25700
25800
29900
26000
26100
26200
26300
26400
26500
26600
26700
24800
26900
27000
27100
27200
27300
27400
27500
27400
27700
27800
27900
28000
28100
28200
28300
28400
28500
28600
28700
28800
28900
29000
22100
27200
29300
22400
29500
29600
29700
29800
29700
30000
30100
30200
30300
30400
30500
30600
30700
30800
30900
31000
31100
31200
31300
31400

2645
24650

2655

2660

2665

2670

26795

2680
2685
28690
2695

CONTINUE

CONTINUE

RESET MARKERS, COMPACT WAVES IF NECESSARY AND CHECK
FOR AIRWAYS WITH UNIFORM CONCENTRATIONS.
DO 2490 IU=1.NB

IF (NW(IU} LE. NWM) GO TD 2655
WRITE (LP,3285) NO(IU)

GO TO 2800
IF(NOCIU). LT. OINOCIU)Y=~NO(IU)
IF(JS(IUY. LT. 0)JS(IU)==JS(IU)
IF(JF(IU) LT QYJF{IW ==JF (I}

NWAL (IU}=0

IF (NW(IU).LE 5) GO TD 2675

M=0

JY=NW{IU)

DD 2660 IW=1.,JY

IF (RTAC(IU. IW, 4). EQ. 0) U TO 2640
M=M+1

RTAC(IU, IW, 1)=0.

RTAC(IU, IW, 2)=0.

RTAC(IU, IW, 3)=0.

RTAC(IU, IW, 4)=0.

IF (M. EQ. 5) G0 TO 2665

CONTINUE

IF (M. NE. Q) GO TO 2665

GO TO 2675

Mi=M+1

DO 2670 IW=M1l.,JY

RTAC(IU, IW-M1+1, 1)=RTACC(IU, IW, 1)
RTAC(IU; IW-M1+1, 2)=RTAC(IU, IW, 2)
RTAC(IU, IW-M1+1, 3)=RTAC(IU, IW, 3)
RTACC(IU, IW-M1+1, 4)=RTAC(IU, 1W, 4)
RTAC{IU, IW, 13=0.

RTAC(IU, TW, 23=0.

RTAC(IU, IW, 3)=0.

RTAC(IU, IW, 4)=0.

CONTINUE

NWAR (IU)=0

NW(IUY=NW(IUY-M

WRITE (LP.,32733 M, NO(IU}

IF (NW(IU).EQ.0) GO TO 2690
JY=NW(IU)

IF(RTACC(IU, 1, 4) LT 0. )RTAC(IU. 1, 4)=~-RTAC(IU, 1, 4}
IF C(NW(IU) EQ. 1). AND. (RTAC(IU, 1,2). EG. LACIU))) O TO 2685
IF (NWC(IU). EG. 1) GO TO 2690

DO 2680 ID=2.,JY

IF(RTAC(IU, ID,4). LT. 0. )RTAC(IU, ID, 4)=~RTAC(1U, 1D, 4)
IF (RTAC(IU, ID.2). EQ. LA{IU)) GO TO 2&80
G0 TQ 2890

CONTINUE

ISCOB(IUr=t1

CONTINUE

CONTINUE

QUTPUT

WRITE {(LP.,3140)

WRITE (LP.,3145)

WRITE (LP, 314%)

NWMAX =0

DO 2705 M=1.,NB

JY=NW(M)

NWE=NW (M’

IF (NW(M}.EQ.C) GO TO 2705

B0 2700 Mi=1,JY



31500
31600
31700
31800
317900
32000
32100
32200
32300
32400
32500
32600
32700
32800
32900
33000
33100
33200
33300
33400
33500
33600
33700
33800
33900
34000
34100
34200
34300
34400
34500
34600
34700
34800
343200
35000
35100
35200
35300
35400
35500
354600
35700
35800
35700
36000
36100
36200
36300
36400
36500
36600
36700
36800
36900
37000
37100
37200
37300
37400
37500
37600
37700

2700

2705

2710

2715
2720

2725
2730

2735
2740

2745
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IF(RTAC(M, M1, 1). LT. WRNSMINWE=NWE—1
CONT INUE

IF {NWE. GE. NWMAX ) NWMAX=NWE

CONTINUE

IF (NWMAX.GT.0) GO TO 2710

WRITE (LP,3155) I,UWRNSM

GO TO 2795

WRITE (LP,3150) I,WRNSM

WRITE (LP, 31600

DO 2720 M=1.NB
IF(O(M). LT. )0 (M)=0(M)%~1

JY=NW{M)

DO 2715 M2=1,JY

IF (RTAC(M, M2, 1).LT. WRNSM) 60 TO 2715
IF(O(M). GT. OX0(M)=D(M)*~1

MM=NW (M}

WRITE(LP. 3165) NOMM), JS(M), JE(M): LA(M) NW(M), RTAC(M, MM, 1), RTAC (M, M
1M, 3, RTAC (M, MM, 2)

60 TO 2720

CONT INUE

CONTINUE

WRITE (LP,3170}

IF (NWMAX. GE. 2) WRITE (LP.3173)

IF (NWMAX. GE. 3) WRITE (LP.3180)

WRITE (LP, 3185

IF (NWMAX. GE. 2} WRITE (LP.3190)

IF (NWMAX. GE. 3) WRITE (LP, 319D

WRITE (LP, 3200}

IF (NWMAX. GE. 2) WRITE (LP, 3203}

IF (NWMAX. GE. 3) WRITE (LP., 3210}

DO 2745 M=1, NB

IF (O(M). GT.0} GO TO 2743

IF (NWMAX. GT. &) GO TO 2735

G0 TO (2725, 2730, 2735, 2735, 2735, 2735}, NWMAX
WRITE (LP, 3260}

GO TO 2740

WRITE (LP,32635)

GO TO 2740

WRITE (LP, 3270}

IF (NW{M). GT.0) WRITE (LP,3290) NO(M)
IF(RTAC(M, 1, 1}. GT. WRNSM) WRITE (LP,3215) RTAC(M, 1, 1), RTAC(M, 1,2}, R
1TAC(M, 1, 3), RTAC(M, 1, 4)
IF(RTAC(M, 2, 1). GT. URNSM) WRITE (LP, 3220) RTAC(M, 2, 1), RTAC(M, 2, 2),R
1TAC(M, 2, 3), RTAC(M, 2, &)
IF{(RTAC(M, 3, 1). @T. WRNSM) WRITE (LP,3225) RTAC(M, 3. 1), RTAC(M, 3. 2),R
1TAC(M, 3, 3}, RTAC(M, 3: 4}

IF (NWMAX. LE. 3)0(M)=-0(M?}

CONTINUE

IF (NWMAX. LE. 3} 60 TO 2780

WRITE (LP, 3230}

IF (NWMAX. GE.S) WRITE (LP,3235)

IF (NWMAX. GE. 6) WRITE (LP, 3240}

WRITE (LP,3185)

IF (NWMAX. GE. 5) WRITE (LP,3190)

IF (NWMAX. GE. &) WRITE (LP, 3199}

WRITE (LP,3200)

IF (NWMAX.GE. S) WRITE (LP, 3205}

IF (NWMAX. GE. &) WRITE (LP, 3210}

b0 2770 M=1.NB

IF (Q(M). GT. 0. ) 60 TO 2770

IF (NW(M).LT. 4) GO TO 2770

IF (NWMAX. GT.&) GD TO 2740

G0 TO (2770, 2770, 2770, 2750, 2755, 2760), NWMAX
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37800
37200
38000
38100
38200
38300
38400
38500
38400
38700
38800
38900
37000
37100
37200
39300
39400
37300
394600
39700
39800
37900
40000
40100
40200
40300
40400
40500
40600
40700
40800
40900
41000
41100
41200
41300
41400
41500
41600
41700
41800
41900
42000
42100
42200
42300
42400
42500
42600
42700
42800
42700
43000
43100
43200
43300
43400
43500
434600
43700
43800
43900
44000

2750
2755

2760
27463

2770

2773
2780

2785

2790

2795
2800

3140
3145
3150

3155
3160
3165

3170
3175
3180
3185
3190
31995
3200
3205
3210
3215
3220
3225
3230
3235
3240
3245

WRITE (LP, 3260}

GO TO 2765

WRITE (LP,3245)

GO TO 2745

WRITE (LP, 3270’

IF (NW(M).GT.3) WRITE (LP,3290) NO{M)

IF(RTAC(M. 4, 1). GT. WRNSM) WRITE (LP,3215) RTAC{M, 4, 1), RTAC(M, 4,2),R
1TAC(M, 4,3}, RTAC(M, 4, &)

IF(RTAC(M, 5, 1). GT. WRNSM) WRITE (LP,3220) RTAC(M, S5, 1), RTAC(M, 3,2}, R
1TAC(M, 5, 3), RTAC(M. 5. 4)

IF(RTAC(M, &, 1). GT. WRNSM) WRITE (LP, 3225) RTAC(M: 4.1}, RTAC(M, &, 2),R
1ITAC(M: &, 3}, RTAC(M, &, &)

O(M)=—0(M}

CONT INUE

DO 2775 M=1, NB

IF (NW(M).LE. & GO TO 2775

IBUF=NW(M}-&

WRITE (LP;3280) IBUF.NO(M)

CONTINUE

WRITE (LP.3245) 1, WRNSM

WRITE (LP,3250)

DO 2785 M=1.,NJ

IF(RTJUC(M, 1). GT. WRNSM) WRITE (LFP,3255) JNOL(M),RTJC(M, 1), RTJIC(M, 2}
CONTINUE

WRITE (LP,3295) I

WRITE (LP,3300)

DO 27920 K=1,NJ

TOWEX (K)=TOTEX{K}+{(RTJC (K, 1} % (I-RTJC (K, 2)) }#1000000. /&0.

CONMT INUE

WRITE (LP,3305) (JNOL(K), TOWEX(K), K=1, NJ)

CONT INUE

RETURN

FORMATS

FORMAT (1HQ, ///7/7, 1200 #7}))

FORMAT (1IH ., 120( %)}

FORMAT (1HO. ///.T3%9, ‘AT *, 15, 7 MIN. AFTER THE START 0OF ‘, ‘CONTAMIN
1ATION CRITICAL’,/,T39.’ FUME CONCENTRATIONS ‘, "(FUMES > ~‘, 2PF8. 4, '
2 %) NOW EXIST IN THE', /,T37, 'FOLLOWING ', * AIRWAYS )

FORMAT (1iH . "AT “, 15, MIN. AFTER THE START OF ‘, "CONTAMINATION NO
1 CRITICAL FUME CONDITIONS (FUMES 2> ‘. 2PF8. 4, * %X) NOW EXIST’)

FORMAT (1iHQ., /7//:T32, "AIRWAY 7, T92, 'WAVE ", //, T13, 'NUMEBER FROM
1 TO LZNGTH FT’/, T73:; ‘NUMBER CONC % START TIME LENGTH FT ")

FORMAT (1H .T16,15,18,17,742.,17,774, 15,2PF%. 4, 792, 0PF7. 2, T105, OPF7
1. 1)

FORMAT (1HO, ///7, T30, "WAVE 1)

FORMAT (iH+, T6&O, "WAVE 27

FORMAT (1H+, T90, ‘WAVE 37)

FORMAT (1HQ., ‘AIRWAY CONC %4 LOCATION START ARRIVAL ‘)

FORMAT (iH+, T46, * CONC % LOCATION START ARRIVAL "3
FORMAT (1H+,T82, © CONC % LOCATIOM START ARRIVAL ")
FORMAT (1H ,T9: " 7,123, ‘FT/, 129 ‘TIME"’, T37, 'TIME', T45, © *}
FORMAT (1H+,TS8, ‘FT', T64, 'TIME ', T72, 'TIME", T81, * )

FORMAT (1iH+, 793, ‘FT/ Ti01, ‘TIME’, T108, "TIME', T117, © 7’}

FORMAT (1H+, T11,2PF8. 4, T20, 0PF7. 1,729, F7. 2, T37,F7. 2}

FORMAT (1H+, T47,2PFB. 4. 757, 0PF7. 1, T66,F7. 2, T74,F7. 2}

FORMAT (1H+, T83, 2PF8. 4, T93,0PF7. 1. T102.F7. 2, T110.F7. 2)

FORMAT (1HO, ///, T30, "WAVE 47)

FORMAT (1H+, T6O, "WAVE 5°)

FORMAT (1H+, T20, "WAVE &)

FORMAT (1HO, /7//.7T39, 'AT 7, 15, * MIN. AFTER THE START OF ‘., "CONTAMIN
1ATION CRITICAL ‘., /. T3%9, © FUME CONCENTRATIONS “, ‘(FUMES > ', 2PF7.3. "
2) Z NOW EXIST IN THE’, /7, TS7, 'FOLLOWING ‘., 'JUNCTIONS '}



44100
44200
44300
44400
44500
44500
44700
44800
44300
45000
45100
45200
45300
45400
453500
45600
45700
45800
45900
46000
446100
46200

3250

3235
3260
3265
3270

73

FORMAT (1HO, “JUNCTION’, T15, "CURRENT FUME CONCENTRATION’, TS0, ‘TIME

1 OF FIRST CONTAMINATION)

FORMAT (1H ., 73, IS, T25, 2PFB. 4, T63, OPF7. 2)

FORMAT (1H , 79, " /. T4%:,° ) .
FORMAT (1IH T2, * ,T45,° , 7181, )
FORMAT (1H .T9,* *,T45,° ., T81,° “,T117,’ ‘)

C3275 FORMAT (1H . ‘##WARNING## THE FIRST ‘. I1, ‘' WAVES OF ‘. ‘AIRWAY‘, IS5, *

C
3280

3285

3290
3295

3300

3305

1 ARE BEING REMOVED TO ALLOW FOR ‘, ‘ADDITIDNAL WAVES”})

FORMAT (1HO.,///,° 7,13, ' WAVES OF AIRWAY “, 15, ‘ ARE BEING BUFFERD

1UNTIL PRINTING SPACE IS AVALABLE’)

FORMAT (1HO., ///, ° PROGRAM EXECUTION TERMINATEDR DUE TO AN ‘, "EXCESS

1IVE NUMBER OF CONTAMINATION WAVES IN AIRWAY *,1I5,°. ./,  TO RECELVY
2E ', "MORE DETAILED INFORMATION INTERMAL PROGRAM MODIFICATION IS -
3: "NESSARY. ")

FORMAT (1H+, IS5)
FORMAT (1HO, ///, T30, ‘AT, 15, 7 MIN. AFTER THE START OF CONTAMINATIO

1IN THE TOTAL EXPOSURE TO‘, /, T30, "THE CONTAMINANT MEASURED IN PPM*HO
2URS WAS IN THE FOLLOWING JUNCTIONS ‘)

FORMAT (1HO, "JUNCTION’, T14, ‘TOTAL EXPOSURE ', T40. "JUNCTION’. T54, 'TO

1TAL EXPOSURE ", TBO, 'JUNCTION', T94, 'TOTAL EXPOSURE *)

FORMAT (1iH , I8,7T146,F10. 2, T40, I8, T56. F10. 2, T80, 18, T?6,F10. 2)
END
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S50 C CTPAM. COM
100 PARAMETER IAR=300., 1JP=300, J5=300, IF IN=300., IMSL=2000



20
100
200
300
400
200
400
700
800
006

1000
1100

CTCONN. COM

COMMON NO(IAR), JS(IAR), JF(IAR), Q(IAR).

TUNOL CIJP), JNOC(IJP ), JLR(IJP), PROP(IJP}, RDPROP(IAR).

2MEMREC (J5), NOREC (JU5), ESTPR(JS5), ESTCH4(JS3), EBTTR(J5), HEAT(20), TR
3D(IAR):LACIAR), A(IAR), O(IAR), KF(IAR), CHAV(IAR),

4T (1JP ) NCENT(20), CONT(20), CONC(20), TROCK (IAR) . HACIAR) , HK(
SIAR), DZIRD(IAR}, PRCH4(IJFP), RDCH4(IJP), G2MIN(20}., SMPO2(20), HTPD2(20)
&, TFSI(20), XNEW(IAR): R(IAR), MEND(IFIN), MSL (IMSL), RSTD(IAR),

7 FRNVP(IAR

8),QF{10,10),PF (10, 10), RGRAD(10}, NFCW(10), NFREG(10}, MPTS(10),
FENVPCIFIND  NWTYP(IAR), RG(IAR}, INUCIAR), KJS(IAR), KJF(IAR), KNO
$(IAR), NOF (20}, NREV(IAR)

75
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100
200
300
400
500
600
700
800
00
1000
1100
1200
1300
1400
1300
14600
1700
1800
1200
2000
2100
2200
2300
2400
2500
2600
2700
2800
2900
3000
'31Q0
3200
3300
3400
3500
3500
3700
3800
3900
4600
4100
4200
4300
4400
4300
44600
4700
4800
4200
s000
5100
5200
5300
3400
5500
3600
5700
5800
5900
&000
4100
6200
4300
4400

APPENDIX B.—-INPUT DATA FOR FUEL-RICH FIRE IN A DOWNCAST SHAFT

NB
91

&

DONDPAPRPON -~

NETWORK CONTROL CARD
NJ NFUM NADBC NVPN NETW NCONC NTEMP MADJ ITN

32
AIRWAY
JS

-
VOB WHANTONPRI- ==

JUNCTIO
T

2 3 1 1
CARDS
JF NWTYP R
2 o] 0. 156
3 1] 0. 048
4 o 0. 479
23 o 0. 995
4 0 2. 400
3 1 4. 000
& o 2. 307
7 O 18886. 233
7 o ?. 923
14 0 3. 237
)} o 20. 002
a8 0 0. 340
19 o 41. 490
9 ¢ 0. 821
io 8] 1. 437
11 o 124, 385
11 O 9. 500
12 o/ 3. 200
13 (] 3.772
13 o) 4. 000
15 0 1.108
15 0 474. 045
16 (o) 2. 047
16 0 77.702
17 0O 2. 2895
18 o 2. 764
17 0 3. 500
18 Q 4, 931
20 0 4. 569
19 0 Q. 475
21 4] 13. 375
21 0 1234. 019
22 0 14. 500
22 0 14500
24 0 4, 324
25 0 5. 872
27 0 5. 450
28 0 1. 06546
31 0 14. 000
26 O 18. 360
30 O 3. 630
22 8] 1.385
27 0 &5, 045
29 0 1. 240
30 o 0. 854
30 0 44, 882
a1 s) 0. 072
30 0 &. 265
32 o 441. 000
a2 (4] 0. 610
1 i 10. 000
N CARDS
z CHa

.0 114

. 04 —-24465

.32 —-2790¢

.39 —2463

.81 2462 0. 12

. 88 -2442 0, 20

i i

Q
200000
&0000
100000
30000
33000
60000
&0Q000
5000
&0000
70000
70000
53600
20000
50000
35000
&000
30000
35000
35000
6000
35000
6000
30000
14800
60000
&0000
2000
30000
50000
31300
40000
3000
20000
20000
110000
45000
20000
100000
‘40000
45000
38000
2000
33449
73000
80000
44000
203000
100000
20000
2898350
4350000

10

30

KF
250
2350
230
230
100
100
100
350
100
100
100
100
100
100
100
100
100
350
100
350
100
350
160
100
100
350
100
100
380
100
100
350
100
100
100
100
100
350
100
100
100
100
100
100

100

100
250

100

DR
. 075

LA
2397
3239
2%77
2580
2700
100
2700
524
1700
1630
4500
2700
20350
600
&00
&00
1100
319
600
524
850
31e
&00
2600
1050
228
BOO
1217
333
1100
1313
313
1800
1800
2400
2600
3200
230
2292
2000
1700
1050
1450
730

525

4100
30

100

TR
70. 00

A

200.
200.
200.
200.
80.
80.
80.
120.
80.
80.
80.
80.
80.
80.
80.
80.
80.
120.
80.
120.
80.
120.
80.
80.
80.
120.

80.

80.
200.

80.

C 00 O SO0 Oo0OOCO0COOLOOOCRA0OLLOLOOROOONO000ORO00Q00O0

IRTCC
i

39.

395.
S50.

35.

CO0O00000O0O000O0OVO000ODO0O0oO0OOVOO0O0O0C0 O0O0O0OCOUDDOO0OQO0O0OO0OO

o

(e}



4500
6600
&700
6800
6700
7000
7100
7200
7300
7400
7500
7600
7700
7800
7900
8000
8100
8200
8300
8400
8500
B&0CO
8700
g8c0
8900
7000
2100
9200
2300
2400
F300
2600
9700
7800
700
10000
10100
10200
10300
10400
10500
10600
10700
10800
10900
11000
11100
-11200
11300
11400
11500
11500
11700
11800
11900
12000
12100
12200
12300
12400
12500
12600
12700

77

7 75. &0 -1938 0. 80
8 72. 54 ~2787 0. 12
? 75. 67 -2785% 0. 25
10 77. 09 -2783 0. 30
11 78. 82 -2787 0. 90
12 7%.31 -2468 0. 95
13 82. 42 =24465 0.90
14 B81. &2 -1942 0.895
15 83. 25 —-2467 0. 90
i6 78. 56 —-2466 Q.90
17 77.92 -2463

18 78. 39 -2239

ie 82. 54 -2785 0.8
20 80. 90 -2452

21 g82. 87 -2786 0. 85
22 73. 28 -2473 0. 70
23 &5. 27 -24646

24 69. 95 -2442 0. 15
a5 80. &5 ~-2243 0. %0
24 86. 57 -2247 0.95
27 70. 59 —-2465

28 &48. 59 -2235

29 72. 08 -2239

30 74. 80 -2240

31 74, 44 —-1943

32 &5. 70 a8

FAM CHARACTERISTIC CARDS

NOF MPTS

& 10

GF PF GF PF aF PF QF PF aF PF

20000 3. 860 25000
70000 4. 29 85000

91 10

oF PF GF
80000 12.25 100000
400000 10.2% 500000

4. 30 30000 4.&0 40000 4.78 25000 4. 58
3.96 100000 3.7C 150000 3.00 200000 2.052

PF GF PF aF PF QF PF
14.00 150000 14 90 200000 14.05 300000 12.00
8.85 600000 7.B80 700000 &.90 800000 &.20

ADDITIONAL AIRWAY éARDS

KF La A 0
100 300 80. 0 35.0
250 297 200.0 90.0
230 2031 200. 0 50.0

CONCENTRATION CONTROL CARD

NDIM NCHAC NAV MAXJ
WRNGS WRNHT

INFLOW JETART TSTART TIME CRITSM CRITES CRITHT WRNPR WRNSM

-] 2 1 32 1 1 50.00 1.00 .005 0.10 .20 .01 .05 1.0 986
AVERAGE VALUE CARD *
TAVR HAAVR HKAVR KFAVR LAAVR AAVR OAVR
70. 0 0.10 3.0 100 1000 100. 0 100. 0
ADDITIONAL CONCENTRATION AIRWAY CARDS
NOX CHAVX DZRDX
9 320.0
17 90.0
33 120. 0
34 20.0
34 250.0
S50 0. 00
ADDITIONAL CONCENTRATION JUNCTION CARDS
JNOX CHA4CX
27 0. 60
28 0. &0
CONTAMINATION CARD
NCENT SMPO2 HTPOD2
20 1. 00 300. 00
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12800
12900
13000
13100
13200
13300

REAL TIME CONTROL CARD

NACC IDUR INC EXP REP WRNSM JBURF CRITSM

1 10 2 2,00 2.00 0.001
CONTAMINATION CARD
NCENT
20

1. 001

SMPO2
1. 00

HTPO2
300. 00

ISTT
0

IENDT
i0



APPENDIX C.--QUTPUT DATA FOR FUEL-RICH FIRE IN A DOWNCAST SHAFT CALCULATION

ORDINARY AIRFLOW AND PRESSURE DISTRIBUTION BEFORE EVENT (BASED ON THE LISTED INPUT DATA)

REGULAR AIRWAYS

ATRWAY FROM TO AIRFLDW PRESSURE LOSS LENGTH AREA RESISTANCE K PERIMETER
1 1 2 153842, Q. 369 2397 200. 000 0. 136 230 50. 000
2 2 3 43344, Q. 009 323 200. 000 0. 048 2350 30. 000
3 1 4 113697 0. 641 2577 200. 000 0. 479 250 90. Q00
4 1 23 27030. G. 073 2580 200. ¢00 O. 999 230 30, 000
S 2 4 32114, 0. 248 27900 80. 000 2. 400 100 33. co00
7 3 & 29089. 0. 805 2700 80. 00C 2.307 100 33. 000
8 & 7 3994, 3.012 b24 120. 000 1888. 233 ek 44, 000
? 6 7 55025, 3.012 1700 B80. 000 ?. 923 100 32. 000
10 7 14 S7082. 1.131 14650 80. 000 3. 23% 100 35. 000

11 14 31 54342, &. 349 4500 B80. 000 20. 002 100 35, 000
12 3 8 433436, 0. 068 2700 80. 000 Q. 360 100 35. 000
13 8 19 14202. Q. 837 20350 B8O, 000 41. 420 100 35. 000
14 8 ? 29145, 0. 070 600 80. 000 G. 821 100 35. 000
15 b 10 24837. 0. 08% 4600 80. 000 t. 437 100 33. 000
1&6 10 11 4313. 0,231 600 80. 000 124. 2835 100 30. 000
17 10 11 20524, 0, 232 1100 80. 000 9. 200 100 335. 000
18 11 12 24837 C. 241 319 120. 000 3. 900 350 44 000
19 12 13 24837. 0. 233 600 80. 000 3.772 100 33. 000
20 14 13 2747. G. Q03 224 120, 000 4, 000 350 44, 000
21 13 15 27584. 0. 084 550 80. 000 1.108 100 35. 000
22 ? 18 4308. 0. 880 318 120. 000 474, 045 350 44, Q00
23 15 1é& 31892, 0. 208 600 80. 000 2. 047 100 335. 000
24 e2- 14 11978, i.118 2600 0. 000 77.702 100 35, 000
25 1& 17 43890. 0. 440 1050 80. 000 2. 285 100 35. 000
246 17 18 47731, 0. &76 228 120. 000 2. 966 350 44, 000
27 20 17 3842, Q. 005 BOO 80. 000 3. 500 100 35. 000
28 20 18 37390, 0. 689 1217 B0. 000 4. 931 100 33. 000
29 19 20 41231, 0.77¢ 333 120. 000 4. 363 350 44, 000
30 21 19 27030. Q. 035 1100 80. 000 0. 475 100 33. 000
31 22 21 24481. 0. 802 1313 80. 000 13. 375 100 35. 000
32 22 21 2549. 0. 802 313 120. 000 1234. 019 350 44, 000
a3 23 22 13519, 0. 269 1800 80. 000 13, 500 100 35. Q00
34 23 22 13315, Q. 265 1800 80. 000 14. 300 100 3%, 00O
35 4 24 88722, 3. 404 2400 80. Q00 4. 324 100 35. 000
34 24 25 34147. 0. 450 2400 80. 000 5. 372 100 3%5. 000
37 24 27 54573, 1. 4623 ' 3200 80. 000 5. 450 100 35. 000
38 27 28 83055, 0. 739 230 120. 000 1. 088 350 44, Q00
39 28 31 26833, 1. 008 2292 80. 000 14. 000 100 33. 000
40 25 2& 34147 2. 14% 2000 80. 000 18 3460 100 395, 000
41 2& fe o] 27620. 0. 318 1700 80. 000 3. 630 100 33, 000
a2 26 29 4524, 0. 003 1050 80. 000 1. 385 100 35. 000
43 2 27 28480. 5.277 1650 80. 000 6£3. 065 160 35. 000
44 =8 2% 56222, 0. 398 730 80. 000 1. 260 100 3%, 000
45 27 30 &0748, 0. 315 300 80. 000 0. 854 100 33. 000
46 2 30 37904 6. 736 825 80. 000 44. 882 100 35. 000
a7 30 31 213394, 0. a8 297 200. 000 0. 072 250 50. 000
48 18 30 a51z21. 4. 339 4100 80. 000 &. 263 100 35. 000
30 ] 32 146360, 11. 804 30 200. 000 441. 000 230 90. 000
49 a1 32 294569, 5. 365 203t 200. 000 Q. 610 230 50. 000
FANS

ATRWAY FROM TQ AIRFLOW FAN PRESSURE

& 4 S 92089, 4, 303

51 a2 1 312929 11. 806
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THESE CHARACTERISTICS WERE STORED FOR FANS & 5t

20000. 3.60 25000. 4.30 30000, 4. &0 40000. 4.78 55000. 4.58
70000. 4.29 85000. 3.96 100000 3.7¢ 150000. 3.00 200000, 2. 52

a0000. 12.29 100000. 14.00 150000. 14.90  200000. 14.05 300000, 12. 00
A400G00. 10.25 500000. B8.85 600000, 7.80 700000. &4 9C 8006000. 6.20

THE STATED NUMBER OF AIRWAYS WAS 51 THE STATED NUMBER OF JUNCTIONS WAS 32



ALRWAY  FROM

BN i A A

43

-
CSUDUANTTUSEN -

31
32

—

n
DERNNCUS PP BND

INPUT DATA FOR CONCENTRATION AND TEMPERATURE CALCULATIONS

ELEVATION DIFF
~-2579
-325.
2977,
~2580.

2

1.

[o

S24.

o924,

319.
~323.
318,
-1,

22a.

~-11

217,
333.

~313.
=313,
-7.
-7,

217.
-3

230,

292,
-2,

-4

-1
229,
297.

=9

2031,
24,

[=NeNeNeReNoRaNoNeNeJoloNoNolsNoNoNofoNoRrReRoReNoN e oNoRgololofoNaoNoNoRo o NvRaRaNeNolaNaNoNeNaReNoRe Rl

ROCK

58.
&7
57.
38
&4

&5

&%,
a0
77
82
76.
72.
82,

77

77.
7.

79

83
83
80.

2
&
S
4
3
7
9
1
2
o]
a
[
&
1
&
'3
(4]
1
8
F
&
7
2
2
=]
.7
5
7
0
S
&
7
3
3
1
3
5
1
3
7
4
2
8
4
'y
B8
2
8
o]
2
Q

TEMP.

TIME AFTER BEGINNING OF EVENT

1.

METHANE

00

QOLOUVOUOIOCHOOr O~ RORNQOUOQORC OO0 AKOLEALYILPFrOO0OUPDOWIQODOOTD

HOURS

ROD.

CONDUCTIVITY

WOHNUUUUURLUUEUEEULOURNU DU NN UUY DOV EUUNELUYE YU RO WY

[cRReRoRoNoRoNeRaReNoRoleRoNofoNaFoNeolofefolofoNoloJole elsNoolaNeRelsNeRoNoNoNeRoNaNeNoRale Nollalel ol

DIFFUSIVITY
. 1000

COO0DDDOPODOO00000000000000000000AE0ON000000A0000000

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1090
1000
1000
1000
10040
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
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A TEMPERATURE OF G50.0 UWAS ASSIGNED TO JUNCTION NO 1

THE FOLLOWING CONTAMINATION WAS ASSUMED

CONTAMINATICON OXYGEN CONCENTRATION PRODUCTION PER CU FT OXYGEN
AIRUAY FLOWRATE CONCENTRAT. HEAT BEHIND FIRE SMOKE HEAT
20 Q. 000 0. 000 0. 000 Q. 00 1. 000 300 000

TEMPERATURES AND CONCENTRATIONS AT AIRWAY ENDS, PRESSURES IN AIRWAYS

AIRWAY FROM TO AIRFLOW TEMPERATURE SMOKE METHANE PRESSURE
i 1 2 1&e2196. &4. 98 Q. 0000 0. 00 0. 392
2 2 3 668135, &7. 28 Q. 0000 0. 00 0. 021
3 1 4 98838 &4 34 0. 0000 0. 00 Q. 444
4 1 23 33157. £5. 26 0. 0000 0. 00 0. 104
S 2 4 10314, €4, 30 Q. 0000 0. 00 C. 026
& -4 2 18570 &4. 57 0. Q000 O 38 4. 300
7 5 & 18550 £2. 84 0. Q000 Q. &3 0. 079
a & 7 1304, 78. 37 0. 0000 2.43 0. 330
? & 7 17286, 75.87 0. 0000 2. .44 G. 302

10 7 14 18590. 81.82 0, G000 2. 59 0. 11&
14 14 3i &£1833, 78. 21 14, 4862 1.12 10, 948
12 3 ] 66815, 72. 34 0. 0000 ¢ 0B 0. 141
13 g8 19 17856, B82. 4& 0. 0000 0. 42 1. 374
14 = 2 48959, 73. 01 0. 0000 0. 18 0. 200
1% ? 10 42038, 78, 54 0. 0000 0. 18 Q. 260
14 10 1t 7304. 78. &3 Q. 0000 0. 24 0. £83
17 1o 11 34733, 78. &0 0. 0000 0. 44 ¢ 683
1 i1 12 42038. 7%. 40 . 0600 0. 49 0. 713
19 12 13 42038, 8L. 99 0. 0000 0. 47 0. 694
Els) 13 i4 43242, F47. 4% 21. 0000 0. 49 5. 479
21 15 13 1205 B3. 87 0. 6000 0. 56 0. 000
22 9 15 &722. B86. 12 0. 0000 Q. 56 2. 374
23 15 1& 9717, 77.97 0. 0000 0. 56 0. 007
24 2 156 18178, 78. 47 0. 0000 0. 59 2. 626
25 16 17 23995, 77.87 0. 0000 0. 98 0. 134
24 17 18 404358, 78.7& 0. 0000 G. 58 0. 501
27 20 17 146543, 78. 18 0. 6000 a. 87 0. 099
a8 20 18 34450. 78. 35 Q. 0000 0. 57 0. £06
29 19 a0 51013, 80, 92 0. 0000 Q. 97 1. 241
ao 21 19 33157, 82, 52 C. 0000 0. 54 0. 055
a3l 22 21 30059, 82, 54 a. 0000 0. 54 1.251
32 22 21 3098. 85 97 C. 0600 0. 54 1,234
as 23 22 14579, 7317 0. 0000 ¢ 72 0. 400
34 23 22 164579, 73. 17 C. 0000 012 Q. 400
35 4 24 0762, &%. 54 C. 0000 G 15 3. 534
3& 24 23 3438232, 80. 51 0. 0000 .87 0. 680
37 24 27 546380, 70. 49 0. 0000 0. %8 1,734
jelz] 27 28 84968, &8, 47 C. 0000 Q.58 0. 748
39 28 31 27214 74 35 ©. 0000 G. 58 1. 086
40 25 26 34382. 86, 41 G, 0000 Q. 92 2. 293
A1 2& 30 29767, 76.94 0. 0000 C. 92 0. 338
4z 246 29 44135, 71.74 ©. 0000 Q.92 0. 003
43 2 27 28587 70. 42 0. 0000 0. 59 5 295
44 28 29 57754. 71. 54 0. 0000 Q. 598 Q. 421
45 2% 30 &£2146%. 75. 586 Q. 0000 0. 61 0. 335
a5 2 30 368100, 79. &5 0. 0000 0. 00 & 828
47 30 31 205144, 75. &9 0. G000 0. 53 G. 310
48 18 30 74908. 76. 81 0. Q000 0. 57 3. 611
50 1 32 17031, 0. 00 8. G000 0. 00 11. 844
49 31 32 294191 45. &0 3, 08&67 Q. 66 3. 299
o1 32 1 311222, 64. 8% 2. 7178 0. 62 11.848



TEMPERATURES AND CONCENTRATIONS OF SMOKE AND METHANE IN JUNCTIONS

JUNCTION TEMPERATURE SMOKE METHANE JUNCTION TEMRERATURE SMOKE METHANE
1 50. 00 0. 0000 G. 0000 2 64. 90 0. 0000 0. Q000
3 &7. 28 0. 0000 0. 0000 4 b4. 34 0. 0000 0. 0000
5 &4. 57 0. 0000 0. 3800 ) &%, 84 0. 0000 0. &326
7 7&. 04 0. Q0G0 - 2 4377 8 72 34 0. 0000 0. 0778
g 7%. 01 0. 0000 0. 1551 10 76. 56 0. 0000 0. 1845
1i 78. &0 0. 0000 0. 4589 12 79. 40 a. 0000 0. 4883
13 a2. 04 0. 000G 0. 4902 14 701. 18 14 46862 1.1243
13 86. 12 Q. 0000 0. 5573 16 78 35 0. 0000 0. 582&
17 78. 00 0. 0000 0. 3762 18 78, 57 ©. Q000 Q. 5720
19 82. 50 0. 0000 0. 54671 20 BO. 92 G. 0000 0. 5471

21 2. 86 0. 0000 Q. 5412 22 73.17 0. 0000 0. 4194

23 &3, 264 0. 0000 0. 0000 24 69, 96 0. 000Q 0. 1444

25 80. 51 0. 000 0. B&72 26 BA. 41 0. 0000 0.9164

27 7. 44 0. 0000 0. 3844 28 &8. 47 0. 0000 Q. 5844

29 71. 96 0. 0000 Q. 6080 30 74. 24 0. 00C0 0. 3270

31 76. 28 3. 08467 0. 6579 32 64. 75 2. 9178 0. 6219
NUMBER OF ITERATIONS &

IN THE FOLLOWING AIRWAYS EXIST CRITICAL CONDITIONS
(THE STATED NUMBERS REFER TO AIRWAY ENDS)
AIRWAY FROM TO METHANE CONCENTRATION SMOKE CONCENTRATION TEMPERATURE LOW VENTILAT. PRESSURE

HIGHER THAN HIGHER THAN HIGHER THAN LOWER THAN

1.0 PERCENT 0. 050 PERCENT ?%. DEGREES 0. 010 INCHES W&
a8 é 7 2. 43 0. 0000 78. 4 0. 330
7 & 7 2. 44 0. 0000 75,9 Q. 302
10 7 14 2. %9 C. 0000 B81.8 0. 116
11 14 31 1.12 14, &B62 78.2 10. 748
20 13 i4 0. 49 21. 0000 ?47. 5 5. 479
21 15 13 0. 56 0. 6000 83.9 0. 6Q0
23 135 16 0. 56 Q. 0000 78.0 0. 007
42 26 29 0. 72 0. Q00 71.7 Q. 003
&% 31 32 0. &6 3. QB&7 &3. & 5. 299
51 32 1 [« V=4 2. 9178 64. 8 11 848
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IN THE FOLLOWING JUNCTIONS EXIST CRITICAL CONDITIONS

SJUNCTION METHANE CONCENTRATION SMOKE CONCENTRATIONS TEMPERATURE
HIGHER THAN 1.0 PERCENT HIGHER THAN 0. 050 PERCENT MORE THAN 935.0 DEGREES
7 2.4 0. 0000 76.0
14 1.1 14. 4862 701.2
31 Q.7 3. 0867 76.3
32 0.& 2.9178 64.8

REVERSAL OF AIRFLOW HAS OCCURRED IN THE FOLLOWING PLACES

AIRWAY 20 IS NOW CARRYING AIR FROM 13 7O 14
AIRWAY 21 IS NOW CARRYING AIR FROM 18 TO 13



REAL T1IME ANALYSBSIS

THE FOLLOWING CONTAMINATION HISTORY WAS ASSUMED FOR THE REAL TIME ANALYSIS

CONTAMIMATION OXYGENCONCENTRATION PRODUCTION PER % DXYGEN
ATRWAY FLOWRATE CONCENTRAT. BEHIND FIRE FUMES START
20 0.0 0.0 0. 00 1. 00 g

85

TIME HMISTORY OFEVENT

ENP
10

S e 36 Hh 3 S TE A 5 2 3 3 303 3 Sk 3B 3 4 30 3 Sk TE 36 3 3 30 30 40 36 6 26 b 3 36 30 38 S A6 3F 3540 38 3 3 4 b 38 U 3030 30 536 30 35 3 30 3 33 B 3030 3 B3 36303038 33438 35 30 44 3E 33 SE 3 3 36 30 34 36 36 3 36 3 JF 3 36 36 3 3 3 3 3
G N 0 AR 30 4 SR E 25 46 2 SR A AR 3R b 4 40 3 04 9F 2 3R 20303 S 3000 00 IR0 30 4 40 3R AR 4R 36 0 3 20 SR 30 4 308 S 304 30 30 3R 30 R A SR 540 M b 4 b FE I SR S 3 R I AR R R S 3RS AR S S R R S
B33 36 33 38 30 3 3 6 30 36 636 36 3030 36 36 30 340 36 30 30 1 3 203303 1 36 30 36 30 T 330 36 3 3650 30 46 36 30 30 30 34 30 30 3030 B 46 30 330 3R 263 3 3030 S 30 B0 903 3 02 9 38 30 3E R e F R 3 R R R R R

AT 2 MIN. AFTER THE START OF CONTAMINATION CRITICAL
FUME CONCENTRATIONS (FUMES > 0. Q01C %) NOW EXIST IN THE
FOLLOWING AIRWAYS
AIRWAY WAVE
NUMBER FROM TO LENGTH FT NUMBER CONC % START TIME
11 14 31 4500 1 14, 6862 1.43
20 13 14 24 1 21.0000 Q.00
WAVE 1
AIRWAY CONC 4 LOCATION START ARRIVAL
FT TIiME TIME
11 14, 6862 421. 9 1.45 0. 00
20 21. 0000 524. 0 G. 00 1. 45
AT 2 MIN. AFTER THE START OF CONTAMINATION CRITICAL
FUME CONCENTRATIONS (FUMES > G 001} % NDOW EXIST IN THE
FOLLOQWING JUNCTIONS
JUNCTION CURRENT FUME CONCENTRATION TIME OF FIRST CONTAMINATION
14 14. &B&2 145

LENGTH FT
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AT 2 MIN. AFTER THE START OF CONTAMINATION THE YOTAL EXPOSURE TO
THE CONTAMINANT MEASURED IN PPM#HOURS WAS IN THE FOLLOWING JUNCTIONS
JUNCTION TOTAL EXPOSURE JUNCTION TOTAL EXPOSURE GSUNCTION TOTAL EXPOSURE
i 0. 00 2 o. 60 3 0. 00
4 0. 00 9 0. 00 & 0. 00
7 0. 00 8 0.00 b 0. 00
10 0. 00 11 a. 00 12 Q.00
13 0. 00 14 1336. 13 i5 0. 00
146 Q. 00 17 G.CO 18 0. 00
19 0. 00 20 0. 00 21 0. 00
22 0. 00 23 0.0 24 Q.00
25 0. 00 26 0.00 27 0. 00
28 0. 00 27 Q. 00 a0 0. 00
31 G. o0 32 0. 00

B BT3B 33 I I T I 26 e Bl U S 3 B e R B JE A B k30 BN 36 3 S 2 3 B 3 A A b 3 3 3 St 363 3 33033 3 S S 3 4 3k S 3 3 3 26 32 36 6 SE K 36 34 5 3 3 5 %
A0 U TE b ek 46 9 b TR AR 0 6 B 2 W B St b A 020 200 30 R FF R S SO b4 63 26 403 S0 306 SRR 46 A0 IR I S IR SR 2 4 SRR S SR 3 S S SRR A e e M
AT A T 2T T I IR I R B 34 I 5 3 R A T 3 I 0 636 3 T 1B 3E 30 3N 03 B B BT B R R 3 3 A S 3R R A A

aT 4 MIN. AFTER THE START OF CONTAMINATION CRITICAL
FUME CONCENTRATIONS (FUMES > 0. 0010 %) NOW EXIET IN THE
FOLLOWING AIRWAYS

AIRWAY WAVE
NUMBER FROM YD LENGTH FT NUMBER CONC % START TIME LENGTH FT
11 14 31 4300 1 14, 6862 1. 45 1967. 7
20 13 i4 Sz24 1 21,0000 . 00 524. 0
WAVE 1

AIRWAY CONC % LOCATION START ARR IVAL
FT TIME TIME

11 146862 1967.7 1.45 Q. 00
20 21. 0600 524. 0 0. 00 1.45
AT 4 MIN. AFTER THE START OF CONTAMINATION CRITIQAL

FUME CONCENTRATIONS (FUMES > 0. 001) % NOW EXIST IN THE
FOLLOWING JUNCTIONS

JUNCTION CURRENT FUME CONCENTRATION TIME OF FIRST CONTAMINATION
14 14, 4842 1. 45



87

AT 4 MIN. AFTER THE START OF CONTAMINATION THE TOTAL EXPOSURE TO
THE CONTAMINANT MEASURED IN PPMaHOURS WAS IN THE FOLLOWING JUNCTIDNS

YUNCTION TOTAL EXPUSURE JUNCTION TOTAL EXPOSURE SJUNCT ION TOTAL EXPOSURE

1 Q.00 2 0. 00 3 0. 00
4 0. 00 S 0. 00 & C. 00
7 Q. 00 8 0. 00 e 3. 00
i0 0. 00 11 6. 00 12 0.00
13 0. 00 14 6231. 33 19 0. 00
1& 0. 00 17 0. 00 18 0. 00
19 G. 00 20 0. 00 21 0. 00
”2 0. 00 23 0.00 24 0. 00
29 0. 00 26 0. 00 27 0. 00
28 0. 00 29 0. 00 30 0. 00
31 0. 00 32 Q.00

A B e W S AU A S U e A A B N O A S U B B A S B e e T 96 e B AR A R A A e N A B S T M A0 1 S D S 2 2 9
33 SIS WIS I S0 98 I S 3 3 S 33 3 33 I I I3 I 45 S0 338 3 3 O 38 W SE I 33 T SR W I 3 336 WIS IE 3 396 B A AR N
B U S S 336 36 38 U 2 B N3 36 3 H M 3 S N 35 3 36 30 3 33 3 B O 36 S e dE 335 303 356 BE 33 W I e B 3 A 30 T B 3 33 3 N S 0k b N 1

AT & MIN. AFTER THE START OF CONTAMINATION CRITICAL
FUME CONCENTRATIDONS (FUMES > 0. 0010 X} NOW EXIST IN THE
FOLLOWING AIRWAYS

AIRUAY WAVE
NUMBER FROM TO LENGTH FT NUMBER CONC % START TIME LENGTH FT
11 14 31 4500 1 14 6862 1.4% 3513. &
20 13 14 °24 1 21. 0000 0. G0 324.0
WAVE 1

AIRWAY CONC % LOCATION START ARRIVAL
FT TIME TIME

il 14 &6B&2 3813 6 1.45 0. 00
20 21. 6000 524. 0 0. 00 1. 45
AT 6 MIN. AFTER THME START OF CONTAMINATION CRITICAL

FUME CONCENTRATIONS (FUMES > 0.00t) % NOW EXIST IN THE
FOLLOWING JUNCTIONS

JUNCTION CURRENT FUME CONCENTRATION TIME OF FIRBT CONTAMINATION
14 14. 6862 1.45
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AT & MIN. AFTER THE STARYT OF CONTAMINATION THE TOTAL EXPOSURE TO
THE CONTAMINANT MEASURED IN PPM#HOURS WAS IN THE FOLLOWING JUNCTIONS

JUNCTION TOTAL EXPOSURE JUNCTION TOTAL EXPOSURE JUNCTION TOTAL EXPOSURE

1 0. 00 2 0. 00 3 0. 00
4 a. 00 S G. 00 & 0. 00
7 Q.00 a 0. 00 ? 0. 00
10 Q. 00 it ¢. 00 12 0. 00
13 G. 00 14 11126. 93 15 0. 00
16 0. 00 17 0. 00 18 0. 00
19 0. 60 20 0. 00 21 Q. 00
o2 0. 00 23 0.00 24 8. 00
23] Q. 00 26 Q. 00 27 Q. 00
28 0. 00 29 6. 00 30 0. 00
31 Q. 00 3z Q.00

FEAEIR AR 3G 30 1WA A A S I I S AR SRR N I 3 AR B4R SRS AE 3 S 3 A RS SR 3 3R N U A 3 SE S 3 b S SR S R B S S S S S S
S0 3 3 9 3 3 36 45 30 ST 3030 30 4 3 E AR S SR S R S 3 R O R 3B S A SE I A 4 R S S S S SR B R S SR A W AR Rt R
3626 3 36 25 36 35 33 J0 343 3 3638 3F 33 36 36 31 363 3 36 I3 33 3 HF 33 36 3630 30 3 3 38 38 3 4 39 36 3 3 S0 30 36 FE 30T 30 HIE IS0 00 T O 2 T ST R B R R S R AR S R R N S

AT 8 MIN. AFTER THE START OF CONTAMINATION CRITICAL
FUME CONCENTRATIONS (FUMES > 0.0010 %) NOW EXIST IN THE
FOLLOWING AIRWAYS

AIRWAY WAVE
NUMBER FROM TO LENGTH FT NUMBER CONC % START TIME LENGTH FT
i1 14 31 4300 1 146862 1.45 4500. 0
20 13 14 : 224 1 21.0000 Q. C0 524. 0
49 31 32 2031 1 3. 0867 7.28 10&4. &
WaVE 1

AIRWAY CONC % LOCATION START ARRIVAL
FT TIME TIME

11 14, 6842 4500.0 1.45 7. 28
20 21. 0000 924. 0 a. 00 1. 45
49 3. 0B47 10464. & 7.28 0. 60
AT 8 MIN. AFTER THE START OF CONTAMINATION CRITICAL

FUME CONCENTRATIONS (FUMES > 0. 001} % NOW EXIST IN THE
FOLLOWING JUNCTIONS

JUNCTION CURRENT FUME CONCENTRATION TIME OF FIRST CONTAMINATION
14 14. 64862 1. 45
31 3. 0867 7.28



JUNCTIDN
1
4
7
10
i3
16
i9
22
2%
28
31

AT 8 MIN. AFTER THE START OF CONTAMINATION THE TOTAL EXFOSURE TD
THE CONTAMINANT MEASURED IN PPM*HOURS WAS IN THE FOLLOWING JUNCTIONS

TOTAL EXPOSURE

o0
[s19)
o0
00
00
o0
00
00
00
[40]
a2

ooo

NoooooOo

w
~

JUNCTION TOTAL EXPOSURE JUNCTION TOTAL EXFOSURE

2 0. Q0 3 0. 00
S 0. QO & Q. 00
a 0. c0 7 0. 00
11 0.060 12 a. 00
14 16022. 34 13 G. 00
17 Q. 00 18 Q. 00
20 0. 00 21 0. 00
23 0. 00 24 G. 00
26 Q. 00 27 Q. 00
29 Q. 00 30 Q. 00
32 Q. 00
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Ao ot U S 0 3 e S0 38 SE o 36 AT e 3 3 S 3 4 3 30 36 3 S 3 A 3336 e 3836 S A6 HE 3B St 3B 35 W3 3 Ak 36 35335 3 30 4 36 B 3436 3636 30 3 33 35 30 363 3 3 404 35 3638 336 33k 30 0 3E 36
Fe 3403 340 30 30302 40 4 30 300 4R 0 IR 1R 36 4 E 20 30 3 A0 3 40300 S SRR A0 34035 3 30 30 1SR S0 AE 3R 20 30 1 S 4R 30 AE R0 20 0 G0 R SR 3 5E 303 4R S0 SR 30 0 TR IE 40 38 3 FE o SE SR SE 4R 4 403 30 8 S0 A0 30 1R S0 R S0 S S0 S R S B
333 30 8 6 AF 3 36 3 36 362 36 3 3 34 36 3 T 363 36 9 3 36 A 3 3 36 3 36 03 36 3 36 B 30 630 36 3630 3650 36 40 36 3 0 3 3 32030 703 4 3036 3636 5036 3 36 3 36 3036 38 2 30 3 30 30 3 36 36 H 3 50 3036 030 36 TE AT 0 4 56 30105090 36 30 36 3 2030 3 3

ATRUWAY

i1
20
49
51

JUNCTIDN
i4
31
32

14,
21.
3
2

AT
F

AIRWAY

NUMBER FROM TO LENG

11 14 31

20 13 14

49 3 32

51 32 1

WAVE 1
CONC %4 LDCATION START ARRI
FT TIME TIME
6862 4500.0 1.45 7
0000 524.0 Q.00 1
0867 2031.0 7.28 8
9178 100 0 8. 66 a
AT
F

CURRENT FUPME CONCENTRATION

14_ 6842
3. 0847
2.9178

10 MIN. AFTER THE START OF CONTAMINATION CRITICAL
UME CONCENTRATIONS (FUMES > 0. 0010 %) NOW EXIST IN THE
FOLLOWING AIRWAYS

WAVE
T™H FT NUMBER CONC % START TIME
4500 1 14 4842 1.453
24 t  21. 0000 0. 00
2031 1 3. 0867 7. 28
100 1 2. 9178 8. &

VAL

. 28
.45
y-Y-1
. 68

10 MIN. AFTER THE START OF CONTAMIMNATION CRITICAL
UME CONCENTRATIONS (FUMES > Q.001) % NOW EXIST IN THE
FOLLOWING JUNCTIDNS

TIME OF FIRST CONTAMINATION
1. 45
7.28
B. &6

LENGTH

4500.
524,
2031.
100,

oocoaom
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JUNCTION
i
4
7

10
13
156
19
22
25
28
31

TOTAL EXPOSURE
0

@
=}

G. 00

140

END OF

ecoce

=eo00

Qo
00
a0
Qo
[+ 1]
Qo
00
[s18)
23

RUN

AT 10 MIN. AFTER THE START OF CONTAMINATION THE TOTAL EXPOSURE TO
THE CONTAMINANT MEASURED IN PPM®HOURS WAS IN THE FOLLOWING JUNCTIONS

JUNCTION
2
S
8

i1
14
17
20
23
26
29
3z

TOTAL EXPOSURE
.00
.00

o0
GO
74
[+1]
00
o0
Qo
oo
10

JUNCTION

TOTAL EXPOSURE
s]

0o

0. Q0

cooopooa



APPENDIX D.~—-INPUT DATA FOR FUEL-RICH FIRE IN A DOWNCAST SHAFT
CALCULATION WITH FAN FAILURE

NETWORK CONTROL CARD

NB NJ NFUM NADBC NVPN NETW NCONC NTEMP MADJ ITN

51 32 1 3 1 1 1 1
AIRWAY CARDS
NO JS JF NWTYP R GQ
1 i 2 o 0. 158 200000
b4 2 3 o 0. 048 &0000
3 | 4 0 0. 479 100000
4 1 23 o} 0. 995 30000
5 2 4 o] 2. 400 35000
13 4 S 1 4. 000 60000
7 5 & 0 2, 307 40000
8 & 7 ¢ 1888. 233 5000
k4 ] 7 0 9. 923 &0000
10 7 14 0 3. 239 70000
11 i4 31 c 20. ooz 70000
12 3 8 (8] 0. 360 93600
13 8 19 0 41. 490 20000
14 g 9 Q 0. 821 20000
15 ? 10 v 1.437 35000
16 10 11 0 124 385 4000
17 10 11 0 3. 500 30000
18 11 12 o 3. 900 35000
19 12 13 o 3.772 35000
20 i4 13 o) 4 000 &000
21 i3 i5 o 1.108 35000
a2 7 15 8] 474, 063 &000
23 15 16 O 2. 047 30000
24 2 16 (o) 77.702 14800
25 16 17 9 2.285 &0000
26 17 18 (o] 2. 9566 60000
27 20 17 c 3. 500 2000
28 20 i8 G 4. 931 50000
29 19 20 o 4. 565 50000
30 21 i 0 0. 475 31300
31 22 21 0 13. 375 40000
32 22 21 G 1234, 019 3000
33 23 22 0 14, 560 20000
34 23 22 0 14. 500 20000
35 4 24 o 4. 324 110000
3& 24 29 o 5. 572 45000
37 24 27 o 5. 450 20000
38 27 28 0 1. 066 100000
a% 28 3 (] 14, 000 40000
40 29 26 Q 18. 3460 45000
41 26 30 o 3. &30 38000
42 26 29 G 1.38%5 5000
43 2 27 o &D. 045 35449
44 28 29 o 1. 260 73000
45 29 30 o G. 854 80000
46 2 30 c 44. BB2 44000
47 30 31 o) 0. 072 203000
48 18 30 O b. 265 100000
50 1 3z G 441 000 20000
49 31 32 (s) 0. 410 288350
51 32 1 0 10. 000 450000

1C

30

KF
250
230
250
2950
100
100
100
350
100
100
100
100
100
100
100
106
100
350
100
350
100
350
10¢
100
100
350
100
100
350
100
100
350
100
100
100
100
100
350
100
100
100
100
100
100

100

100
250

100

DR
075

LA
2597
329
2577
2580
2900
100
2700
524
1700
14650
4500
2700
2050
600
400
&00
1100
319
600
924
550
318
&00
2400
1050
228
800
1217
a3
1100
1313
313
1800
1800
2400
2600
3200
230
2292
2000
1700
1050
16350
750

525

4100
30

100

TR
70. 00

A

200.
200.
200,
200,
g80.
80.
80.
120.
80.
80.
80.
80.
80,
80.
80.
80.
80.
120.
80.
120.
80.
120.
80.
80O
80.
120

80.

80.
200.

80.

C QOO O 0000COQ0O0OOCO0O00O000000CO0 0000 CO00CCO0000C0CO000

IRTCC
i

335.
20.

35.

C CO ©O QOO0 000CO0000C0OCOQO000QQOO00U0R0O00 000000 OO00000O000Q

91



92

JUNCTION CARDS

JNO T r4 CH4
i 50.0 114
2 &5. 04 ~24&5
3 &7. 32 -2790
4 b4 39 -24463
5 &4. 51 -284462 0. 12
& 4%. 88 -2462 0. 20
7 75. &0 -1938 0. 80
B8 72. 54 -2787 0.12
? 75. &7 ~-2785 §. 25
i0 77.09 ~-2785 0. 30
11 78. 82 -2787 0. 20
12 79. 3t -2468 0. 95
13 82. 42 —24465 6. 9C
14 81. &2 -1942 0. 85
15 83. 25 -2447 0. 90
16 78. 56 -2464 0. 90
17 77.92 ~2463
ig 78. 39 ~2235
1% B2. 54 -2785 0.8
20 80. 90 -2452
21 82. 87 -2786 0.85
22 73. 28 -2473 0. 70
a3 65,27 —-2444
24 &9. 95 ~2462 0.15
as 80. 65 ~-2245 0. 90
26 B&. 57 -2247 0. 95
27 70. 59 —-2465
28 &8, 59 ~-223%
29 72. 08 ~-2239
30 74. 80 ~-2240
31 7&. 44 -1943
32 &5. 70 88
FAN CHARACTERISTIC CARDS
NOF MPTS
& 10
GF PF GF PF QF PF

20000 3. 60 25000 4. 30 30000 4. 60

70000 4. 29 83000 3.96 100000 3.70
ADDITIONAL AIRWAY CARDS

NO

45

47

49
CONCENTRATION CONTROL CARD

aF

40000
150000

KF
100
250
250

PF

GF PF

4.78 35000 4.58
3. 00 200000 2.52

LA
300
297

2031

A
80.0
200. 0
200. 0

)
35. 0
20. 0
50.0

NDIM NCHA4C NAV MAXJ INFLOW JSTART TSTART TIME CRITSM CRITGS CRITHT WRNPR WRNSM

WRNGS WRNHT

& 2 i 32 1 1 50.00 1.00 .005 0.10 .20
AVERAGE VALUE CARD
TAVR HAAVR HKAVR KFAVR LAAVR AAVR
70.0 0.10 3.0 100 1000 100. 0
ADDITIONAL CONCENTRATION AIRWAY CARDS
NOX CHAVX DZRDX
? 320. G
17 70. 0
33 120. ©
34 20.0
36 250.0

50 S0. 00

.01 .05

CAVR
100.0

1.0 95



ADDITIONAL CONCENTRATION JUNCTION CARDS

JNOX CHACX
a7 0. &0
28 0. &0
CONTAMINATION CARD
NCENT sSMPO2
20 1. 00

REAL. TIME CONTROL CARD

NACC IDUR INC EXP REP WRNSM JSURF CRITSM
1 360 60 2.00 2.00 0.001 1. 001
CONTAMINATION CARD
NCENT sMPO2
20 1. 00

93

HTPO2

300. 00
HTPOR2 ISTT IENDT
300. 00 ¢ 360



94

AIRWAY FROM

Rl IRV IR AT S g

10
11

13
14
i5
is
17
i
i9
20
21
22
23
24
25
26
27
2B
2%
30
31
32
33
34
35

a7
38
39
40
41
42
43
44
45
44
47
418
50
49
s1

AIRWAY FROM

&

APPENDIX E.——OUTPUT DATA FOR FUEL-RICH FIRE IN A DOWNCAST SHAFT

ORDINARY AIRFLOW AND PRESSURE DISTRIBUTION BEFORE EVENT

-
O EWDNCT TR

VR ~W RN NRMRNMRRNIN AR R RN = rr b g b i
NE D ONIONFFUONERRIONN~JOONCNAQU AN =00

F

CALCULATION WITH FAN FAILURE

TO AIRFLDW
2 370%.
3 ~7929.
4 35910,

23 ~3214.
4 12408
& 51860.
7 3905,
7 48355,

L4 51860,

31 20109.
g =7929.

iv 4077.
e -12004.

10 ~10614.

11 -1840.

11 -B776.

12 -10616.

13 =10616.

13 31751,

15 21135,

13 -1390.

146 19745,

16 =-423&.

17 1548%.

18 a744,

17 ~&745,

18 5604,

20 =113%9,

19 -5215.

21 —-47232.

21 ~494.

22 -2608.

22 —2608,

24 —3543.

25 23856,

27 —2931.

28 =4518.

31 ~44689.

2& 2384,

30 1308.

29 1061,

27 1413,

29 171,

30 1252,

30 2073,

31 18982

30 14350.

32 ~4%502.

32 34402,
1 29900,

FANS

TO AIRFLOW

5 51840,

REGULAR AIRWAYS

FPRESSURE L0388
. 000

1

OODONNOODOOD

| N R R E i 11
joeRoloReRollolaRaRoloRoReRaleNeNoRoloRoNoRoRoRoRole]

©0000000C000

FAN FPRESSURE
4.

Qo0
Q&2
003
a37
420
320
320
2871
80w

. Q02
. Q&7
. 012
L0146
. 042
.04z
. 045
. 043
. 403
. 049
. 0%2
. 080
. 141
. 085
. OR3
. Q18
. 013
. 001
. 001

. 030
. 830
. Q10
. Q10
. 003
. 003
. 019
. 002
. 031

810
001
G00
013
ag0
Qo0
020
Q03
129
894
Q72
894

&£58

LENGTH

2557
3235
2377
2380
2500
2700
524
1700
1650
4300
2700
2050
&00
&00
&00
1100
ae
&00
324
550
318
&00
2600
1050
228
800
1217
333
1100
1313
313
1800
1800
2400
2600
3200
230
2292
2000
1700
1050
1630
720
300
525
297
4100
30
2031
100

(BASED ON THE LISTED INPUT DATA)}

AREA

200.
200.
200,
200.
BO.
80.
120.
80.
a0,
80.
80.
80,
80.
0.
BO.
80.
120,
80,
120.
B0.

120.

80.
80.
80.
120.
80.
80,
120,
80.
B80.
12Q.
80,
80.
80,
BO.
80,
120.
80.
80.
80.
B80.
80.
80.
80.
80.
200.
80.
200.
200.
0.

o00
000
o000
Qoo
000
000
0Q0
elsle)
000
olole]
Qoo
000
000
000
000
000
000
000
Qoo
000
000
000
000
000
000
000
[ale]s]
000
000
000
000
000
000
000
000
Q00
000
000
000
000
Q00
000
000
000
Q00
a0
Qo0
[vjel0]
800
Q00

RESISTANCE

188

-

» -
~ FJ
DRPUNUNNASPUUUS~O-O00UIDNNDOR0

~

-
4]

154
048
472
95
400
307
233
23
237
ooz
3&0
470
821
437
385
500
F00
772
000
108
0435
047
702
285
P64
500
31
BLY]
475

. 375
1234,
. 500
. 500
. 324
. 972
. 430
. 0&é
. 000

012

350

. 630
. 385
. 065
. 260
. 824
. 882
. 072
. 245
. 000
. 610
- 000

K PERIMETER

250
250
250
250
100
100
350
100
100
100
100
100
100
i00
100
100
350
100
350
100
350
100
100
100
350
100
100
390
100
100
350
100
100
100
100
100
330
100
100
100
100
100
100
100
100
250
100
250
250
100

30.
S0,
S0.
20.
35.
39,
44,
39,
39.
335,
33.
35,
35.
35
30.
35,
44,
33.
44,
33.
44.
35.
35.
as.
44,
39,
35,
44,
35.
3s.
44
35.
as.
3s5.
35.
35.
44,
35.
33,
35.
35,
3s,
33,
35,
3%
30.
35,
50.
50.
3s.

000
Q00
00Q
Qoo
elelv]
Q00
GO0
Q0¢
[s1e00]
c00
Qo0
o0Q
aco
Qo0
L)
Q00
o00
000
000
coo
[ofele]
o0o
a00
Q00
a00
Q00
000
Q00
coo
[ele]y)
000
Q00
Q00
Q00
Qoo
Q00
Q00
Q00
000
000
000
000
000
000
000
c00
Q00
co0
000
000



THESE CHARACTERIBTICS WERE STORED FUOR FANS

20000 3. 460 25000. 4 30 30000
70000. 4. 29 BS000. 3. 956 100000

THE STATED NUMBER DF AIRWAYS WAS 91

4
3

&

&0 40C00. 4.78 55000. 4. 58
70 150000. 3. 00 200000, 2. 52

THE STATED NUMBER OF JUNCTIONS WAS

32

95



INPUT DATA FOR CONCENTRATION AND TEMPERATURE CALCULATIONS

AIRWAY FROM TO ELEVATION DIFF, ROCK TEMP, METHANE PROD. CONDUCTIVITY DIFFUSTIVITY
1 1 2 -2579. 0 s8. 1 0.0 3.0 0. 1000
z 2 3 -325.0 7.2 0.0 3.0 0. 1000
3 1 4 -2577. 0 57. 4 0.0 3.0 0. 1000
4 1 23 -2580. 0 58. 3 0.0 3.0 0. 1000
5 2 4 2.0 64,3 0.0 3.0 0. 1000
& 4 5 1.0 a5. & 62, 2 3.0 0. 1000
7 5 & 0.0 49. 9 41.5 3.0 0. 1000
e & 7 %24, 0 79.9 21.0 3.0 0. 1000
? & 7 524. 0 77.5 320. 0 3.0 0. 1000

10 7 14 -4, 0 B82. 0 29. 9 3.0 0. 1000
11 14 31 -1.0 T&. 4 0.0 3.0 0. 1000
12 3 a8 3.0 728 -5.5 3.0 ©. 1000
13 8 19 2.0 82. 8 27.7 3.0 0. 1000
14 a ] 2.0 76.7 ~15. & 3.0 0. 1000
15 9 10 0.0 77.9 -5.3 3.0 0. 1000
16 10 11 -2.0 79. 2 -11.0 3.0 0. 1000
17 10 11 -2. 0 78. % 90.0 3.0 0. 1000
18 11 12 319.0 B2 5 -3, 3 3.0 0. 1000
19 12 13 3.0 Bz 5 c.0 3.0 0. 1000
20 14 13 -523. 0 79 & 159 3.0 0. 1000
21 13 15 -2.0 B83. 6 0.0 3.0 0. 1000
22 ] 15 318.0 85. 5 ~9.0 3.0 0. 1000
23 is 16 1.0 76. 9 0.0 3.0 0. 1000
24 2 16 -1.0 78. % ~38. 3 a0 0. 1000
25 16 17 3.0 77.8 0.0 a.0 0. 1000
25 17 18 228. ¢ g1. 4 0.0 3.0 0. 1000
27 20 17 -11.0 77. 4 0.0 3.0 0. 1000
28 20 18 217. 0 78. 8 0.0 3.0 0. 1000
29 19 20 333.0 81,9 0.0 3.0 0. 1000
30 21 19 1.0 8628 0.0 3.0 0. 1000
a1 22 21 -313. 0 ge. 2 7.1 3.0 o. 1000
a2 22 21 -313. 0 g8%5. 3 -0.7 2.0 0. 1000
a3 23 22 -7.0 73. 2 120.0 3.0 0. 1000
34 23 2z 7.0 73. 2 20.0 3.0 0. 1000
35 4 24 1.0 &9, 9 -5.3 3.0 0. 1000
36 =11 25 217.0 81.2 250.0 3.0 0. 1000
a7 24 27 -3.0 70.5 -26.7 3.0 0. 1000
38 27 28 230.0 68. 1 0.0 3.0 0. 1000
39 28 a1 292. 0 77.2 0.0 3.0 0. 1000
40 25 26 -2.0 B86.5 1.2 3.0 0. 1000
43 26 30 7.0 76. 8 0.¢ 3.0 0. 1000
42 26 29 8.0 71.7 0.0 3.0 Q. 1000
43 2 27 0.0 70.9 8.5 3.0 0. 1000
44 28 29 -4, 0 72,1 0.0 3.0 0. 1000
45 29 30 -1.0 79.3 0.0 3.0 0. 1000
44 2 30 225.0 BO. 4 0.0 3.0 0. 1000
47 30 31 297.0 79.5 0.¢ 3.0 0. 1000
48 18 30 -5.0 76. 8 0.0 3.0 0. 1000
50 1 a2 0.0 30. 0 0.0 3.0 0. 1000
45 31 a2 2031.0 71,1 0.0 3.0 0. 1000
S 32 1 26.0 70.0 0.0 3.0 0. 1000

TIME AFTER BEGINNING 0OF EVENT 1.00 HOURS



A TEMPERATURE OF 50.0 WAS ABEIGNED TO JUNCTION NO 1

THE FOLLOWING CONTAMINATION WAS ASSUMED

CONTAMINATION OXYGEN CONCENTRATION PRODUCTION PER CU FT OXYGEN
AIRWAY FLOWRATE CONCENTRAT. HEAT BEHIND FIRE SMOKE HEAT
20 Q. 000 Q. 000 0. 000 0. 00 1. 000 300. 000

TEMPERATURES AND CONCENTRATIONS AT AIRWAY ENDS, PRESSURES IN AIRWAYS

AIRWAY FROM T AIRFLOW TEMPERATURE SMOKE METHANE PRESSURE
1 1 2 47403, 65, 01 Q. 0000 0. 00 0. 033
2 2 ] 33371 &7.24 1.7453 0. 13 0. 0035
3 4 1 26392 50. 58 21. 0000 1. 5& 0. 032
4 1 23 44646, 65. 25 0. 0000 G. 00 0. 009
° 4 -2 4297 . &4 31 .21 0000 1. 56 0. 004
& ] 4 46504, 69. 60 21. 0000 1. 56 4.73%9
7 -} 2 446304, 70. 20 21. Q000 i. 43 Q. 306
8 7 & 3141, 856. 02 21. 0000 1.28 2. 1591
2 7 & 43343. 85. &7 21. Q000 1.35 2. 134

10 14 7 44504, 159 11 21. 0000 0. &2 1. &40
11 14 at 8097. 74. 40 21. 0000 Q. %56 0. 170
i2 3 a 33371. 72. 44 1.7453 Q.10 0. 040
13 8 19 7011, 82. 47 1.7433 Q. 47 0. 212
14 8 9 246340 73.23 1. 7453 Q. 04 0. 058
15 @ 10 220467, 7474 1.7453 a. 02 0.077
16 10 11 373, 78. 70 1. 7453 -0. 26 0. 202
17 10 11 18894, 78. 70 1. 7453 Q. 47 0. 202
i8 i1 12 22849, 79. 61 1.7453 Q.34 0. 211
19 12 13 22869. 82. 20 1. 7453 O. 34 0. 206
20 13 ia 544601, 284,32 21. 0000 Q. 86 8. 418
21 15 13 31732, 81. 36 2. 8587 Q. 68 Q.11&
22 F 13 3491. 83. 71 1. 7433 -0, 22 0. &04
23 i& 15 28241, 77.11 2. 9963 Q.79 0. 1468
24 2 16 7071. 78, 50 1.7453 ~Q. 42 0. 396
29 L7 16 21170, 78. 03 3. 4142 .12 Q. 106
26 ie -17 10002, 80. &2 &, 3972 1. 42 0. 031
27 20 17 11168, 77. %6 0. 7426 0. 99 Q. 043
28 20 i8 5309. 78. 28 Q. 7426 0. 99 ¢. 014
29 19 20 146477, 80. 89 Q. 7428 Q. 99 0. 129
30 21 12 F466. 82 51 Q. 0000 1.37 Q. 004
31 22 21 8&8232. B2. 79 0. 000C 1.37 0. 103
32 22 21 B45. 85. 23 Q. 0000 1,36 Q. ov2
aa 23 22 4733, 73.20 Q. 0000 2. 47 Q. 033
34 23 22 4733 73. 20 0. 0000 Q. 42 g. 033
35 4 24 15815, &9. 90 21. 0000 i. 53 a. 108
36 24 25 7193, 80. 59 21. 0000 4. 84 . 030
37 24 27 8422, 70. 90 21. 0000 1.22 0. 041
38 a7 28 13343, &8. 33 14, 1881 0. 90 <. 019
39 a8 31 3854, 7&. 41 14, 1881 Q.90 Q. 0=1
40 23 2& 7193, 84, 48 21. 0000 4. 85 <. 101
a3 26 3c 5574, 76. 85 21. 0000 4.853 g. 012
42 26 29 1617, 71.93 21. 0000 4.83 0. a00
43 2 27 4720. 70. 48 1. 7433 0. 31 G. 145
44 28 29 9488, 71. 49 14, 1881 0. 90 Q. 014
45 29 30 11105, 75. 53 15. 1797 1.47 C. 011
46 2 30 6537. 7402 1.7453 013 0. 202
47 30 31 185264, 746. 25 12. 7951 1.91 0. 003
48 30 i8 4693, 7677 12 7951 1.91 a 014
50 32 i 4002, &4, 32 15 1512 i.42 0. 693
47 31 az 30478, &5, &8 15,1512 1. 42 Q. 057
o1 32 1 246476, &&, 26 15, 151% 1. 42 0. 690



TEMPERATURES AND CONCENTRATIONS OF SMOKE AND METHANE IN JUNCTIONS

NJUNCTION TEMPERATURE EMOKE METHANE JUNCTION TEMPERATURE  SMOKE METHANE
i 50. 00 0. 0000 0. 0000 2 &H4. 73 1. 7453 0. 1278
3 &7. 24 1.7453 0. 1278 4 &9, 60 21, 0000 1. 5624
2 70, 20 21. 0000 1. 4307 & 83. &% 21,0000 1. 3427
7 59 11 21. 0000 0. 6192 8 72. 44 1.7453 0. 0993
7 75 23 1. 7483 0. 0401 10 76,74 1.7453 0.0169

11 78. 70 1. 7433 0. 3501 12 79. 61 1. 7453 g. 3370
13 a1.71 2. 3924 0. 5345 14 ?84.32 21,0000 0. 5638
15 78. 06 2. 8587 0. .6773 b1 78. 15 2. 9963 0. 7884
17 79. 22 3. 4142 1. 1907 18 77. 57 & 3972 1.4222
19 g2 51 0. 7424 0. 9940 20 80. B9 0. 7426 0. 9940
21 ez, 97 0. 0000 1. 34652 22 73. 20 Q. 0000 1. 4447
23 &3. 25 0. 0000 Q. 0000 24 &%. 90 Z2i.0000 1. 5273
2% 80. 37 21. 0000 4, 8368 26 84&. 49 21. 0000 4. 8325
27 70 49 14 1881 0. 8992 28 48. 33 14 1881 0. 8992
29 71, 5& 15,1797 1.4747 30 73.98 12. 795t 1. 2048
31 7&. 31 15. 1512 1.423% a2 &3 68 15 1312 1. 42325
NUMBER OF ITERATIONS 8
WITH ATRWAY NB ] INTO JUNCTION NO 2
WITH AIRWAY NO 28 INTO JUNCTION NO 17

A RECIRCULATION PATH IS BEING CLOSED



IN THE FOLLOWING AIRWAYS EXIST CRITICAL CONDITIONS
(THE STATED NUMBERS REFER TO AIRWAY ENDS)
AIRWAY FRDM TO METHANE CONCENTRATION SMOKE CONCENTRATION TEMPERATURE LOW VENTILAT., PRESSURE

HIGHER THAN HIGHER THAN HIGHER THAN LOWER THAN
1. 0 PERCENT 0. 050 PERCENT 95. DEGREES Q. 010 INCHES WG

2 2 3 0.13 1. 74353 £7.2 0. 003

3 4 1 i, 56 21. 0000 50. & 0. 032

4 1 23 C. 00 0. 0000 &5 2 0. 009

3 4 2 1.5 21. 0000 44,3 0. 004

& 5 4 1. 56 21. 0000 6. 4 4. 739

7 & ) 1,43 21. 0000 70.2 Q. 308

2] 7 -3 1. 28 21. 0000 86 0 2,151

? 7 S 1.3% 21. 0000 83.7 2.134
10 14 7 0. 62 21. 0000 159. 1 1. 440
11 14 3t 0. 56 21. 0000 ThH 4 Q. 170
12 2 a8 0.10 1.7453 72,4 Q. 040
13 8 12 Q. 497 1.7453 82. 3 Q. 212
14 8 ? Q.04 1.7453 75.2 0. 058
15 ? 10 0. .02 1.7453 767 O. 077
14 10 it -0. 26 1. 7433 78.7 0. 202
17 10 it 6. 49 1. 7453 78. 7 0. 202
18 11 12 Q. 34 1.74%3 79. 6 0. 211
19 12 13 0. 34 1.7453 82 .2 Q. 206
20 13 L4 Q. Bé 21. Q000 984. 3 8. 418
21 15 13 0. 48 2.8587 Bl. 4 0. 11é&
22 ? i5 -0. 22 1.7453 85 7 0. 604
=3 16 15 0.79 2. 9963 77.1 0. 1468
24 2 1é -0, 42 1.7433 78. 9 Q. 398
25 17 16 1.19 3.4142 78.0 0. 106
24 18 17 1.42 4. 3972 80 & £. 031
27 20 17 Q.99 Q. 7426 768.0 0. 045
28 20 18 Q. 99 Q. 7426 78.3 0.014
29 9 20 Q. 79 Q. 7426 80.9 Q. 129
30 21 19 1.37 O 0000 82.5 0. 004
31 22 21 1.37 . 0000 g2.8 0.103
a2 22 21 1. 36 0. 0000 8% 2 0. 092
33 a3 22 2. 47 Q. 0000 73.2 0. 033
35 4 24 1.93 21. 0000 &9. 9 0. 108
34 24 23 4.84 21. 0000 80. & 0. 030
37 24 27 1.22 21, 0000 70. % 0.041
a8 27 28 0. 90 14, 1881 &8. 3 0. 017
32 28 31 Q. 70 14, 1881 74. 4 0. 021
40 2% 26 4. 9% 21. 0000 86. 3 0.101
41 26 30 4.85 21. 0000 7&6. 8 Q.012
4 26 29 4.80 21. 0000 71. % 0. 00¢C
43 2 27 Q.31 1. 7433 70. % Q. 143
44 a8 29 Q. 90 14,1881 71. 3 Q. 011
45 29 30 1.47 15. 1797 75. 5 0. 011
46 2 30 0 13 1. 7453 76.0 Q. 202
a7 30 31 1. 91 12. 7951 7T&6.2 0. 003
48 30 18 1.%1 12. 7951 76. 8 0. 014
30 32 1 1. 42 151812 64.3 0. 693
49 31 3= 1. 42 15, 1512 63. 7 0. 957
51 3z 1 1. 42 15. 1512 &6. 3 Q. 690



100

IN THE FOLLOWING JUNCTIONB EXIST CRITICAL CONDITIONS

JUNCTION METHANE CONCENTRATION SMOKE COMCENTRATIONS TEMPERATURE
HIGHER THAN 1.0 PERCENT HIGHER THAN O. 030 PERCENT MORE THAN 93.0 DEGREES

2 Q.1 1.7453 &5.0
3 a1 1.7453 &7. 2
4 1.4 1. Q000 &%. 4
> 1.4 21. 0000 70. 2
& 1.3 21. 0000 B83. 7
7 0.6 21. 9000 159 1
] 0.1 1.7433 72. 4
9 0.0 1.7432 73.2
10 Q0 1.7453 74.7
i1 0.4 1. 7453 78.7
i2 .3 1. 7453 79. 4
13 0.5 2. 3924 81.7
14 Q.6 21. $000 284, 3
15 .7 2. 8387 78. 1
16 0.8 2. 9963 78.1
17 1.2 3.4142 7.2
18 1.4 &. 3972 77. 6
19 1.0 0. 7426 82 5
20 1.0 Q. 7426 80.9
21 1.4 0. 0000 83 0
22 1.4 G. 0000 73.2
24 1.5 21. 0000 &9.9
25 4.8 21. 0000 80. 6
26 4.9 21. 0000 B&. 5
27 0.9 14, 1881 70.3
28 ¢ 7 14,1881 &8. 3
29 1.9 151797 71 &
30 1.9 i2. 7951 T4 .0
31 1.4 151512 763
32 1.4 15 7

. 1512 &3,

REVERSAL OF AIRFLOW HAS OCCURRED IN THE FOLLOWING PLACES

ATRUAY 26 IS NOW CARRYING AIR FROM i8 7D
AIRWAY 48 IS5 NOW CARRYING AIR FROM 30 7D
AIRWAY 50 IS NOW CARRYING AIR FROM 32 T0

AIRWAY 3 IS NOW CARRYING AIR FROM 4 TO i
ATRWAY 9 I8 NOW CARRYING AIR FROM 4 TO 2
AIRWAY 4 1S NOW CARRYING AIR FROM 5 TO 4
AIRWAY 7 IS NOW CARRYING AIR FROM 6 TO 5
AIRWAY 8 IS NOW CARRYING AIR FROM 7 70 &
AIRWAY ? IS NOW CARRYING AIR FROM 7 T0 &
AIRWAY 10 IS NOW CARRYING AIR FROM 14 TO 7
ALRWAY 20 IS NOW CARRYING AIR FROM 13 TO 14
AIRWAY 21 IS NGW CARRYING AIR FROM 15 TD 13
AIRWAY 23 IS NOW CARRYING AIR FROM i TD 5
ATRWAY 25 IS NOW CARRYIN® AIR FROM 17 7D 14
17

18

1



AIRWAY
20

REAL

TIME

ANALYSIGS

THE FOLLOWING CONTAMINATION HISTORY WAS ASSUMED FOR THE REAL TIME AMALYSIS

CONTAMINATION

0.0

o]

.0

FLOWRATE CONCENTRAT.

OXYGENCONCENTRATION
BEHIND FIRE

o

Q0

PRODUCTION PER % OXYGEN

FUMES
1. 00

101

TIME HISTORY OFEVENT
START END

Q 360

A6 4635 4026 36 J A 30 25 30 30 HE AR B B 4R S B 3 20 A6 SRR 3 4R S0 B S 26 4E S S IR SR AR AR A AR 2 I AR AR A IR0 S TR SE SR 6 2 T S AR 2 36 36 S AL SR S 26 S R R S S S S
TN N RR RB T  EEIEE EN FE TR SE R R R EEE E I T R R R 0 R R TR T S A N R R
33 3 3 3 3 363633138 FE 3050 3 30 36 36 340 5 30 363 30 36 36 38 W 2 3363 3 360 36 36 36 5 B 3 3 36 3 36 3 3 I 36 30056 3 3030 30 630 36 3 3 30 R0 403 30 30 30 3 B 50 36 3 B 6 300 3 5N 3 3 36 BB 400 38 56 30 98 3 36 3 36 3 6 N X R %

ATRWAY

NENCWQ

16

20
35
36
a7
38
39
40
44
50
49
51

CONC %

19

19.
19,
19,
21.

21

21
21.
21.
19
19
19
12.
12.
19.
12.
2
S
3

5726
57246
o726
o726
0000
0000
Gaoo
G000
GO00
5726
5726
o728
&482
&482
3726
&A82
3793
3793
3793

AT

&0 MIN. AFTER THE START OF CONTAMINATION CRITICAL
FUME CONCENTRATIONS (FUMES >
FOLLOWING AIRWAYS

AIRWAY
ER FROM TO LENGTH FT
3 4 1 2577
= 4 2 2700
& 2 4 100
7 ) 5 2700
=3 7 ) 524
? 7 [ 1700
10 14 7 1630
11 i4 31 4200
20 13 14 224
39 4 24 2400
3& 24 25 2600
37 24 27 3200
38 27 28 230
39 28 31 2292
40 25 2é6 2000
a4 28 29 750
5C 32 i 30
49 31 32 2031
31 32 1 100
HAVE 1
LOCATION START ARRIVAL CONC
FT TIME TIME
2877. 0 11 94 31. 47 21.
2581.0 11 24 G. 00 21.
100. 0 11.77 11 724 21
2700. 0 7.13 1. 77 21
9240 3. 99 23 88
1700. 0 3 99 7.13
14650 ¢ 115 3.99
4500 ¢ 1.15 45 61
524. 0 0. 00 1.15
2400. 0 11.94 24, 08 21
2600, 0 24. Qg 53, 00 21.
3200. 0 24, 08 23,78 21
230. 0 23. 78 55 84
200. 3 39. 84 0. 00
£29. 3 23. 00 Q. 00
493. 0 35. 84 G. 00
21.3 a8. 74 0. GO
2031. ¢ 45. 61 58. 94
100.Q 58. 24 5% 24

%

0000
0000
0000
0000

0000
0000

. 0Q00

WAVE 2

LOCATION START

FT
2577

1601,

100

2700.

2400.
1722
20675,

O =0

TIME

28
28,
28.
23

=28.
40.
40.

C. 001

NUM

ARRI
TIME
70
70
53
88

70
B84
84

O %) NOW EXIST IN THE

BER

e ek e e e RO IO e e e e YRR

VAL

a8,
G

28.

26.

S
000

23
00
70
53

. Qo
.00

CONC %

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 6482
. &4g2
. 2726
. 6482

9733

. 8793
. 9793

WAVE

BTART
2e

TI
.70
.70
.23
.88
.99
.99
.13
.13
. Q0
.70
.84
. 84
.78
. 84
. Q0
.84
.94
-1
. 74

ME LENGTH

2577.
1681.
100,
2700.
524.
1700.
16350,
43500.
524,
25800,
1722,
20635,
230.
200.
629,
493,
21.
2031.
100.

[=N=RANNANARCR N ReReReRlieieNeoNel ey
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102

AT &0 MIN, AFTER THE START OF CONTAMINATION CRITICAL
FUME CONCENTRATIONS (FUMES o 0, 001) % NOW EXIST IN THE
FOLLOWING JUNCTIONS

YUNCTION CURRENT FUME CONCENTRATION TIME OF FIRST CONTAMINATION
4 21. 0000 28. 70
S5 21. 0000 28. 53
& 21. 0000 23.88
7 21. 0000 3.99

14 21. 0000 1.15
24 21. 0000 40. 84
25 19. 5726 53, 00
27 i2. s482 93.78
28 12 s482 55. 84
a1 5. 5793 45. 461
32 5. 5793 58, 94

AT &0 MIN. AFTER THE START OF CONTAMINATION THE TOTAL EXPOSURE TO
THE CONTAMINANT MEASURED IN PPM#HOURS WAS IN THE FOLLODWING JUMCTIONS

JUNCTION TOTAL EXPOSURE JUNCTION TOTAL EXPOSURE JUNCTION TOTAL EXPOSURE
1 0. Q0 2 8. 00 a 0. 00
4 164207. &4 5 16480%. 73 & 181064645
7 196034, &7 =] Q. 00 9 0. 00

i0 Q. Q0 11 8. 00 12 0. 00
13 0. 60 14 203949, 33 15 0. 00
16 Q.00 17 3. 00 i8 0. 00
19 0. 0C 20 ¢ 00 21 0. 00
22 G 00 23 0. 00 24 121717. 37
25 22827. 84 26 0. 060 27 13122, 41
28 8761.85 29 0. 00 30 o 00
31 13381. 06 32 987. 75



FROM TO
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AT 120 MIN, AFTER THE START OF CONTAMINATION CRITICAL

FUME CONCENTRATIONS (FUMES >

AIRWAY
LENGTH FT

3 325

1 2577
2 2900
4 100
5 2700
& 824
& 1700
7 1650
3t 4300
=) 2700
19 2050
9 £00
10 £00
11 £00
11 1100
12 219
13 600
14 524
13 330
15 318
15 400
14 2600
16 1050
17 228
17 800
18 1217
20 333
24 2400
25 2600
27 2200
28 230
31 2292
26 2000
30 1700
29 1050
27 1650
29 750
30 300
an 525
31 297
18 4100

1 30
ap 2021

1 100

FOLLOWING AIRWAYS

NUMBER

MANNNRE PRI SEPDUNMNRURN N WONO= 2SN URNRMNRNRN~~=~RINUMMNN

CONC %

NN
o

n
-

21

CODOO M O Qo e

. 7453
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0Q00
. 0000
. 7453
. 7433
. 7453
. 7453

7453

. 7453

7453
7453

. QOO0

8245
7453
7107
7453
3651
3674
7426

. 7426
. 7426
. 0000
21
. 0000
14.
14,
. 0Q00
21.
25
. 7453
14,
12.
. 7403
It
11,
13.
14,
13,

0000

1881
1881

Q00
0000

1881
1224

3158
31358
7059
0372
7059

Q. 0010 %) NOW EXIST IN THE

WAVE

START

82,
28,
28.
28.

23

3

3
1

95

5.
107,
108,

0.
113,

2.
112

a2.
105,
118.

116

116,
114,
28,
40.
. B4
110.
112,
69
2.
7.
B2.
liz2.
119.
B2
116
1iaé
116
119,
116,

40

TIME
&9
70
70
a3
a8
b4
99

.15
1.
B84
1.
?1.
92,

15
o4
i1
11
3
03
03
11
79
Co
81
93
11
&9
21
21
@3
73
20
70
a4

(=1}
73
76
Q0
Qo
&7
73
03
&7
39
39
74
59
74

LENGTH

335,
a377.
2900.

100.
2700.

524.
1700.
1650
4300.
2700,
2030,

&00.

&00.

&00.
1100.

319,

&00,

224,

930

318.

&00.
2600,
1050

124,

428.

=203,

333.
2400.
2600.
3200.

230.

350.
2000.
1700.

263,
1630,

790.

132,

223,

297.

211.

30.
&1,
100.

fedhii JeJi: NeNoRaR ool ReRoli RoleRooRel il e NoNeNoloNolefoRolegesJoloNeRoRoRoleNeloRe oo el |
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WAVE 1

AIRWAY CONC % LOCATION STARTY

FT TIME
2 1. 6267 325. ¢ 05. 724
3 19. 9726 2977.0 11. 74
5 19. 5726 2900. 0 11. 94
& 19, 9726 10C. O 11.77
7 19. 5726 2700.0 7.13
8 21. 0000 324. 0 3.99
% 21. 06000 17000 3. .99
10 21. 0000 1450.0 1.15
11 21. 0000 4300.0 115
12 1.6287 2700.0 &7. 89
13 1. 6247 2030.0 74.36
14 1. 6267 &00. 0 74 36
i5 1. 6267 &00. 0 74618
16 1. 6267 £00, 0 78. 289
17 1.6267 1100.0 78. 28
i8 1.3441 317.0 B82. ?4
12 1. 3441 &00. 0 B4 61
20 21. 0000 524.0 0. 00
21 0. 1790 950. 0 87. 11
22 1. 62867 318. 0 74618
23 0. 4073 600. 0 25 35
24 1. 624647 2600.0 &%, 24
25 0.365%1 1050.0 1035. 791
25 Q. 3874 124. 0 118 51
27 0. 6722 8q0. 0 100. 18
28 0. 6922 1217.0 100,18
29 0. 6922 333. 0 ?7.75
35 19. 5726 2400.0 11. 94
36 19, 5726 2&00.0 24 08
37 19. 9726 3200.0 24. 08
jei=] 12. 6482 230. 0 93. 78
39 12. 6482 2292.0 w2. 84
40 1%, 3726 2000.0 53. 00
41 19,5726 1700.0 75. 29
42 19 5726 04, 4 73.25
43 1. 462467 14650.0 &5 94
a4 12 4482 750. 0 83 84
45 10, BOG? 300. 0 62. 17
45 1. 6267 925. 0 &%, 24
a7 10. 9730 297.0 104. 44
48 9. 1487 3263. 3 &4, 33
a0 121043 30.0 116. 17
43 ?.24%0 2031.0 92. 32
51 12 1063 100. 0 11617
WAVE 4

AIRWAY CONC % LOCATION STARTY

FT TIME
18 1. 7453 3i7. 0 107. 11
i9 1.7433 &c0. 0 108. 79
21 0. 7581 550. 0 1ttt 57
38 i4. 1881 230.0 110, &6
39 14. 18681 350. 5 11273
44 14, 16881 750. 0 112.732
45 iz2. 1226 132.0 119,09
48 4. 0370 1B11. 4 89.12
49 13. 8488 1880. 2 107. &6

1 WAVES OF AIRWAY 48 ARE

ARRIVAL,

TIME

&7
31.
&5:
11,
11,
23.
.13
.97
E-33
. 3&
.75
.18
. 28
.36
.94
. &1
.71

89
a7
94
94
77
88

15
50

.11
.05
.35
.87
. 00
.71
.51
.18
.08
. Q0
.78
. 84
.42
.29
.63
.00

20

17
.33
.36
. &b
. Q0
. &7

&5
47

ARRIVAL

TIME

108.
110
112
112
Q
119
9

o]
aQ

79
8%
46
73
o0
o5
o]
Q0
00

CONC

i.
21,
21.
21
21

R e e e e b

=0~ 0

21.
21,
21.
13.
13

21.
21.
21.

13
11

11.

13.

o
2

13

LONC

0

10.
14.

%

7453
0000
0000
0000

. 0000

%

8245

7378
Q572

WavE 2

LOCATION STARY

FY TIME
3=25. 0 ez2.
2%77.0 28.
2900. 0 28.
100. 0 28.
2700. ¢ 23.
2700. 0 B4
2030. 0 71
&006. O 1.
&00. 0 92,
&00. 0 25
1100. 0 e
31%. 0 <0
&00. 0 92
550. 0 ®7
318. 0 92
&600. 0 109
2600. 0 82
428. & 116,
203. 8 116,
333. 0 114,
2400. O 28.
2600. 0 40.
3200. 0 40,
230. 0 70.
=2283. 9 72.
2000. ¢ 67,
170Q. C 22,
3465. B 2.
1450. O a8z.
750.0 72.
300. 0 78.
5239, 0 82
297. 0 11e.
2774. 2 7a
30. 0 i14.
2031. ¢ 102
10G6. 0 1146

WAVE O

LOCATION START

FT

550 0

11%94. 6
&1.8

TIiME

113,

99.
119,

BEING BUFFERPUNTIL PRINTING SPACE 18

&4
23
49
70
53

ARRIVAL
TIME
&7 84.
70 48.
70 82.
53 28
a8 28.
L-L) L.
11 114,
11 92
93 k4]
03 107
03 kad
36 ?2
.03 74
.05 T8
23 143
87 111
& 1t2
3 Q.
3 0.
30 1tk
70 40.
84 &9
84 70
S3 72.
&0 Q.
7& 2.
Q0 11le6.
00 Q.
49 110
60 78
72 gt
o? B89.
3?7 119
36 C.
74 118,
84 1ié.
74 117
ARRIVAL
TIME

81 1135 20

&3 aQ.
59 a.
AVALABLE

00
lee]

CONC

14,
14

14
i2

CONC

10

WAVE 3

%

. 7247
. 7247

. 5345

L7107

1461
1461

1461
08468

. 0036

. 7059

W

%

730

LOCATION START

FT

317.
&00.

350,

&00.

230.
1137,

730.

300,

2282.

2031.

AVE &

TIME

Ea
101,

103.

112,

53
5.

5.

102.

a1

103,

LOCATION START

FT

?1L. 8

TIME

104,

ARRIVAL
TIME
&7 101.
3& 103
B7 105
11 113,
o) 75
7 o
97 102,
29 104
og O.
42 1lé
ARRIVAL
TIME
a6 Q.

35
46

81

.97
. G0

29
456

74

o0



SUNCTION

JUNCTION
1
4
7

10
13
1&
19
22
25
28
31

CURRENT

FUME

1.

1.
21.
21.
21.
21.
. 74353
. 7453

TOTAL EXPOSURE

0.
374207.
404034

11804
3260,
2174,
2613,

o]
230508.
144686,
113067,

[o]¢]
o9
bé&
78
23
04
[+]4]
00
75
52
57

COOOOQ R

AT 120 MIN., AFTER THE START OF CONTAMINATION CRITICAL
FUME CONCENTRATIUNS (FUMES >

CONCENTRATION

7453
7453
0000
0000
0000
2000

7433
7453
7453
2102
Q000
8245
7107
34651
3674
7426
7424

. 0000
. 0000
. 0000
. 1881
. 1881
. 1226
. 3158
. 0572
. 70599

AT

120 MIN. AFTER THE START OF CONTAMINATION THE

FOLLOWING JUNCTIONS

TIME OF FIRST CONTAMINATION
82.
84
28.
28,
23

3.
1.
22.
995,
107.
108,
1135,

1
113.
112,
105.
118.
114,
116,
40,
&7,
22
110,
112,
119.
116.
119,
116,

&9
&4
70
53
88
9
11
53
03
i1
7?
20
15
81
11
?1
81
S0
3
e84
76
Qo
&b
73
035
39
59
74

TOTAL EXPOSURE

% NOW EXIST IN THE

TO

THE CONTAMINANT MEASURED IN FPM#HOURE WAS IMN THE FOLLOWING JUNCTIONS

NJUNCTION
2
S
8

11
14
17
20
23
26
29
32

TOTAL EXPDSURE

15394.
374809.
12944,
10074,
413949
857.
2312.
0.
182699
111018,
82314,

34
72
99
94
a1
74
83
00
94
19
a1

JUNCTION
3
&
4

12
15
18
21
24
27
30

TOTAL EXPOSURE
14827
3?1044
12415,
2588,
2771.
1.

Q.
331717,
149778,
70983,

77
44
at
04
73
10
00
38
38
38

105
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FRDM TO

=
VOB BNNCEHIPN

AT 180 MIN. AFTER THE START OF CUNTAMINATION CRITICAL
NOW EXIST IN THE

FUME CONCENTRATIONS (FUMES o>

AIRWAY
LENGTH FT

3 325

1 23577
2 2900
4 100

S 2700
& S24
& 1700
7 1630
31 4300
] 2700
19 20350
? &00
10 400
11 400
11 1100
12 319
13 400
14 524
13 290
15 318
15 &00
16 2600
16 1030
17 228
17 800
18 1217
20 333
24 2400
25 2600
27 3200
28 230
31 2292
26 2000
30 1700
29 1050
27 1650
29 730
30 300
30 325
31 297
i8 4100

1 30
e 2031

1 oo

0. 0010 %)
FOLLOWING AIRWAYS

NUMBER

ALPABAN = BNV RELENNNNRVOGAN R0 NRNRNMNR === 100N 0N

CONC %

. 7433
21.
21
21.
21
21.

.21,
21.
21.

. 7433

000C
0000
[elelele]
0000
0000
0000
0000
0000

1. 7453

L - WM ==K R R
ORI e G s e o e e

OO DU R D e e e e

. 7453
. 7453

7433
7453
7453
7453

. 0000

9543
7453
&345
7453
0163
3424
742646
7426
7426

. 0000
. 0000
. 0000
. 1881
. 1881
. D000
. 0000
. 06000
. 7453
. 1891
. 1797
. 7453
. 795t
. 7951
. 1812
L1512
L1812

WAVE

START

a2.
28.
28.
28.
23.
a
3.
1.
1.
84.
?1.
?1.
7.
3
93
107.
108.
Q.
177.
?2.
174,
82.
177.
174.
114,
114,
114.
28.
40,
40,
110.
112
&9,
g2,
g2.
a=.
112,
143,
82,
1464,
1446,
173.
160.
173.

TIME
&%
70
70
53
a8
9%
99
1%
18
&4
11
11
53
oz
03
it
79
00
93
93
23
&9
09
35
53
93
50
70
84
g4
b6
73
76
00
00
69
73
76
&9
12
12
&3
30
63

LENGTH

325,
2377,
2900,

100.
2700.

S24.
1700.
1630.
4300.
2700.
2030,

&0Q0.

£00.

&00.
1100.

319,

&00.

24

390.

318,

&00.
2600.

770.

228.

800.
1217

333.
2400,
2600.
3200.

230.
2292,
2000.
1700.

1050

14630.
750.
300.
923
297.

1987.

30.

2031.

100.

COoOO0OWOORO00ONODC000D0VOVHAVLOLIOVANOCCOO0RO0O0OVOTIQCOOM
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AIRWAY

BN TN

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
a5
36
a7z
28
a9
40
a1
a2
43
a4
a5
48
a7
ag
50
49
51

AIRWAY

18
19
25
ag
a9
44
47
48
50
49
51

WAVE 1

CONC % LOCATION START

FT TIME

1. 4247 3250 &£5. 94
1958736 2877.C 11. %4
19. 9726 2900.0 11. 94
19. 3726 100. 0 11. 77
19,5726 2700.0 7.13
21. 0000 524. 0 3. 99
21.0000 1700.0 3. 99
21. 0000 1450.0 1,15
21. 0000 4500.0 1.15
1. 6267 2700.0 &7. 89
1. 6267 2080 .0 74. 34
1. &28&7 &£00. 0 74. 36
1. &267 £0Q. 0 74. 18
1. 6267 400, 0 78. 28
1.&2487 1100, 0 78. 28
1. 3441 31%. 0 82. 94
1. 3441 400. 0 84. &1
21. 0000 524. 0 0. a0
1. 8544 550. 0 159, 38
1. 62467 318. 0 76. 18
2. 6343 600, 0 176.23
I &247 24600.0C &3. 74
1.8252 1050.0 14%. 00
3. 2266 228. 0 139. 92
Q. 6722 800, O 100, 16
Q. 6922 1217.0 100. 18
G. 6922 333.0 97.75
19,5726 2400.0 11. 94
19. 9726 R600. 0 24. 08
19. 57264 3200.0 24.08
12. 6482 230. 0 33. 76
12. 6482 2292.0 55. 64
19. 5726 2000.0 33. 00
19. 3726 1700. 0 73,25
19. 3726 1030.0 75.25
1. 4247 14500 &5. 94
1246482 750. 0 $5. 84
15. 1797 300.0 143. 94
1. 6267 525 .0 ' 6894
10. 9730 297.0 10444
10. 9730 4100.0 104 44
14. 1843 30.0 137. 74
15. 0127 2031.0 132. 57
14, 1843 100.0 137. 74
WAVE 4

CONC % LDCATION START

FT TIME
1. 7453 319. ¢ 107. 11
1.7433 &00. 0 108. 79
2.9982 1050, 0 172. 27
14 188% 230. 0 110 446
14 1881 2392.0 112. 73
1418681 750. 0 112.73
13. 6957 297. 0 129 37
12. 4957 2970.0 129. 37
15. 1459 30.0 142. &6
15. 1512 2031.0 160. 30
15. 1459 106. 0 162 64

ARRIVAL

TIME

&7
31
&5,
11
11
2a.
7.

a
as.
74.
97.
76.
78.
20,
8z
B4,
84,
1.
160.
a7,
177.
95.
148.
161,
105.
118
100.
24.
53,
53.
55,
103.
75.
99.
127.
93.
b2,
144
72.
107.
174.
139
145
138

a9
a7
94
4
77
88
13
99
61
36
75
18
28
36
94
81
71
15
77
11
93
as
9%
75
91
51
18
o8
oo
78
84
42
2s
&3
21
90
17
12
36
b6
38
24
90
03

ARRIVAL

TIME

108.
11Q.
17&.
112
1860,
iie.
132,

Q.
1464,
173
162,

79
a9
23
73
30
035
57
[e]e)
15
63
&

WAVE 2
CONC % LOCATION START
FT TIME
17453 328 o 82,
21. 0000 2377.0 28
21. 0000 2900. 0 28,
21. 0000 100.0 28.
21, 0000 2700.0 23.
1.7453 2700.0 a4.
1. 7453 2050. 0 1.
1. 7453 &00. 0 1.
1. 7453 &00. 0 92
1.7453 6&Q0. 0 ?5.
1.743%3 1100. 0 3.
1. 6247 319. 0 0.
1. 62467 &00G. 0 92.
i.8593 550. 0 1&7.
1.7453 318.0 92,
1.7453 2400. 0 a2,
1. 9088 1030. 0 153,
5. 4320 228.0 149,
Q. 7424 800. 0 114,
0. 7424 1217.0 116,
0. 7426 a33. 0 114
21. 0000 2400. 0 28.
21. 0000 2600, 0 40,
21. 9000 3200. 0 40,
13. 5704 230. 0 70.
13. 9706 2292. 0 72,
21. 0000 2000. 0 &9,
21. 0000 1700. 0 Qa.
21. 0000 1050. 0 92.
1. 7453 1&430.0 82
13. 5706 750. 0 72
1.7453 525 0 82.
113158 297.0 116,
11.3138 3731.3 116,
15. 0127 30.0 145,
15. 0635 2031. 0 143.
15. 0127 100. 0 145,
WAVE &
CONC % LDOCATION START
FT TIME
3. 0103 770. 4 177.
12. 7951 297.0 144,
12 7951 1987 3 146.
15 1512 30.0 173.
18, 1812 100.0 173,

ARRIVAL
TIME
&9 B84.
70 48.
70 az2.
23 a28.
a8e ag.
&8 1.
i1 1t4.
11 2.
3 3.
03 107
03 7.
3& 2.
03 g4,
42 148,
2?3 103
&9 112,
72 1957
83 172
3 122.
93 135
50 114
70 40,
84 &9,
84 70.
53 72.
&0 {20
76 72.
00 114,
00 143.
&9 110
&0 78.
&9 89
379 119
a9 o]
0 147
54 156.
?C¢ 144,
ARRIVAL
TIME
o7 (4]
12 149,
12 0.
&3 175
&3 173,

&b

&7
70
33

11
50
93
03
11
&9
a3
13

81

11
68
27
2]
az
93
a4
7&
53
&0
17
00
as
96
&b
92

12
59

.00

40
a7
20

.00

33
(]
12

73

W

CONC %

14,
14,

14,

11
11,
15
15,
15,

. 7247
. 7247

. 5548

. R1s2
. 3424

1461
1461

1441

3330
3330
0855
1459
0855

AVE 3

LOCATION START

FT

319.
&00.

550.

1030,
228,

230.
22%92.

750.

297.
3448.
30.
2031,
100,

a

CCO RO

TIME

99.
101.

177.

161,
174,

93.
95.

95.

121.
121.
136,
149.
156,

107

33

33

3

ARRIVAL

TIME
&% 101,
35 102
3 179
73 14D
38 177,
20 F5.
97 143,
27  102.
21 124
21 0.
87 188.
33 162
a7 157

SB4984A
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AT 180 MIN. AFTER THE START OF CONTAMINATION CRITICAL
FUME CONCENTRATIONS {(FUMES > ©. 001 % NOW EXIST IN THE
FOLLOWING JUNCTIONS

JUNCTION CURRENT FUME CONCENTRATION TIME OF FIRST CONTAMINATION
2 1. 7453 a82. &%
3 1.7453 84. &4
4 21. 0000 28.70
2 21. 0000 28. 53
& 21. 0000 23. 88
7 21. 0000 3. 99
g 1.7433 91. 11
2 1.7433 92. 93
10 1. 7453 5. 03
11 1.7453 107. 11
12 1. 7453 108. 79
13 2. 2136 179. 32
i4 21. 0000 1.15
13 2. 5542 177.93
i6 2. 6545 176. 23
i7 3. 0103 177.0%
18 5. 5424 174, 35
19 0.742& . 114, 50
20 0. 7426 114, 93
24 2i. 0000 40. 84
25 21. 0000 &% 76
26 21. 0000 2. 60
27 14, 1881 110. 66
28 14, 1881 112.73
29 15,1797 143. 96
30 12. 7951 136, 12
31 15. 1512 160, 30
32 i59. 1512 173. &3
AT 180 MIN. AFTER THE START OF CONTAMIMATION THE TOTAL EXPOSURE TO
THE CONTAMINANT MEASURED IN PPM#*HOURS WAS IN THE FOLLOWING JUNCTIONS
JUNCTION TOTAL EXPOSURE NSUNCTION TOTAL EXPOBURE JUNCTION TAQTAL EXPOSURE

3 0. 00 2 32847, 38 3 32280 B1

4 584307. 63 5 5B48B0%. &% & &01066. 44

7 4614034 69 8 30398. 04 I 29848. 35

1o 29237.82 11 27527 98 i2 27041. 08

13 20541. 75 14 625969, 31 i5 160888 08

1& 15428, 33 17 19783, 96 18 29832. 22

i? 1003%. 38 20 ?737. 21 21 0. 00

22 Q.00 23 0. 00 24 %41717. 38

235 440508. 72 24 342633, 74 27 291639, 19

28 2B4747. 78 29 238544, 30 30 196371. 08B

3t 2622146 09 32 228541. 02



FROM TO

-
VMU DI E AN

AT 240 MIN. AFTER THE START OF CUNTAMINATION CRITICAL

FUME CONCENTRATIONS (FUMES >

ALRWAY
LENGTH FT

3 325
1 2577
2 2900
4 100
S 2700
& 524
] 1700
7 1630
31 4500
e 2700
19 2050
9 4600
10 &£00
11 600
i1 1100
12 319
13 600
14 524
13 S50
13 318
15 &00
16 2600
16 1050
17 228
17 80O
18 1217
20 333
24 2400
25 2600
27 3200
28 230
<3 | 2292
24 2000
30 1700
22 1050
27 1&30
27 750
30 300
30 525
31 297
i8 4100
i a0
32 2631
1 100

FOLLOWING AIRWAYS

NUMBER

UbOAORN SN NNEENNENURNU BRI B DBRRUOYNR - = s e RN R

CONC %

1,
21.
21,
21
21.
21,
21.
21.
21

1.

7453
C00Q
0000
0000
0000
0000
0000
[slelvlo}
0000
7453

1.7453

L

DOOEW AR e

R e e RN NN
CACACARI P += (N da = bt = pofa = = =

. 7453
. 7453

7453
7453
7453
7453
0000
8587
7453
9263
7453
4142

L3972

7426

. 7424
_ 74246
- 0000
. 0000
. 0000
. 1881
. 1881
. Q000
. Q000
. 0000
. 7453
. 1881
1797
. 7453
. 7951
. 7951
1512
L1312
1812

0. 0010 %) NOW EXIST IN THE

WAVE

START

aa.
28
28.
28
23.
a.
a
1.
1
B84,
1.
.
Q2.
?3.
25.
107.
108.
. Q0
224.
2.
222,
82,
218.
216,
114
116,
114,
28,
40.
40.
110.
i112.
&9.
2.
2.
82,
112
143.
a2.
144,
144,
173.
1460,
173

TIME
&9
7C
70
53
ae
k4
59
19
15
44
11
13
23
03
03
11
79

42
93
72
49
73
Q2
93
93
50
70
a4
84
&8
73
74
Q0
Q0
&9
73
28
69
12
12
&3
30
&3

LENGTH

325.
2577.
2900.

100.
2700.

524.
1700.
1480.
4300.
2700,
20350,

&00,

&00.

&00.
1100

319.

600,

324.

5350.

318.

600,
2600,

1030,
228.
a00.
1217.

333,
2400.
=&00.
3200.

230.
2292,
2000.

1700.
1050.
1650.

750.

300.

923,

297.
4100

30.
2031.
100.

[oReRefeNeoofaoRouleReoNeleRaleN=R-NoNeoleNoN-NNaloNoRoRol-RoRoNoNoNeReRaNoNeoleNoNeRel iyl
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AIRWAY

ATRWAY

18
19
25
38
39
44
a7
ag
50
a5
51

WAVE 1

CONC % LOCATION BTART

FT TIME

1.&62467 325. 0 4324
19. 5726 23577.0 11. 94
19, 5726 2900.0 11. 94
19. 3726 100. 0 11.77
19. 5726 2700.0 7.13
21. 0000 524. 0 3.99
21.0000 1700.0 3.99
21. 0000 1450.0 1.13
21.0000 4500.0 1. 15
1. 6267 2700.0 &7. 8%
1. 6267 20%0.0 74. 3&
1. &267 &00. 0 74. 3&
1. 6267 &00. O 74. 18
1. 6267 &00. 0 78.28
1. 46267 1100.0 78. 28
1. 3441 31%. 0 82. 94
1. 3441 600, O 84. 61
21. 0000 524.0 0. 00
2. 6425 550. 0 199, 51
1. 6267 318. 0 7&. 18
2. 9963 6£00.0 222. 72
1. 6267 2&00.0 &5. 94
3.0863 1050.0 189 02
&, 3506 228. 0 199. 26
Q. 4722 800, O 100. 18
Q. 6922 1217. 0 1Q0. 18
0. 6922 333. ¢ .75
19. 5726 2400.0 11. 24
19. 5726 2600.0 24, 08
19. 5726 3200.0 24. 08
12. 4482 230. 0 S3.78
126482 22920 55. B4
ie 5726 2000.0 53. 00
1% 5724 1700. 0 75. 325
19 5736 1050.0 75. 25
1. 6267 1650.0 65. 94
12. 6482 7%0. 0 55. B4
15,1797 300. 0 143. 26
1. 4267 S2%5.0 &2. 74
10. 9730 297. 0 10444
10.9730 4100.0 10444
14. 1843 30.0 137. 74
15.0127 2031.0 132. 57
14, 1843 100. ¢ 137.74
WAVE 4

CONC % LOCATION START

FT TIME

1.7453 312. 0 107. 11
1.7453 &600. 0 108. 7%
3.4142 1050.0 218. 73
14, 1881 230. 0 110, &6
14,1881 2292, 0 112. 73
14,1881 790.0 112.73
12. 6937 297. 0 129. 37
12. 4937 4100.0 129. 37
15. 1459 30.0 162 46
15. 1512 2031.0 1460. 30
151459 100. 0 142, &6

ARRIVAL

TIME

&7
31.
&3,
11,
11,
23
7.
3
45,
74.
7.
76,
78.
70
a2
a4,
84,
1.
200,
87.
224
95.
192.
202.
103,
118.
100,
24.
33.
23.
95,
103.
75.
99.
127.
3.
62.
144,
72.
107.
174.
13%.
145,
138,

8%
a7
94
74
77
L]
13
99
b1
36
75
1B
28
35
4
61
71
13
70
11
42
35
99
00
91
31
18
o8
00
78
24
42
25
63
21
F0
17
12
38
b6
35
24
30
05

ARRIVAL

TIME

108.
110,
222.
112,
160.
117,
133,
15%.
164,
173,
162.

79
87
72
73
30
(1]
37
26
15
63
&

CONC

e L T e

coorwur

21.
21.
21.
13.
13.
21.
21.
21.

13.

1.
11.
15
i3
is

CONC

12.
12
13

13

WAVE
% LOCATION
FT

. 7453 323 o
. 0000 2877.0
.0000  2900.0
. 0000 100. 0
. 0000  2700.0
7483  2700.0
. 7453 2050, 0
7453 &00. 0
7453 &00. 0
7453 &00. 0
7453  1100.0
. 6267 2319. 0
6R67 600. 0
. 8440 530. 0
7453 318. 0
7453  2400.0
0901  1050.0
a972 228.0
7426 800. 0
. 7426  1217.0
. 7426 333. 0
0000 2400, 0
0000  2600.0
0000  3200. 0
5706 230. 0
5704 2292.0
0000  2000.0
0000  1700.0
0000  10%0.0
L7453 1650.0
5706 750. 0
. 7453 525. 0
3158 297.0
3158  4100.0
0127 30.0
0BS5S  2031.0
0127 100. 0
WAVE

% LOCATION

FT

7931 297. 0
7951 4100. 0
1812 30.0
1312 100. 0

2

START
TIME

24
1.
91.
2.
25
%
20.
2.

207.
2.

a82.
193.
216.
116,
1164,
114,

40.
A0,
70

72.
&9
a2

2.
az.
72.

82.
114,
116
148
143,
145,

3

START
TIME

144,
1384,
173

173.

&4
23
[%4

33

i1
50
93
Q3
11
&5
o3
13

oS
a7z

11
a1
75
&fr
_27
73
B4
76
23
&0
17
00
39
94
&b
72

12
o9
29
40
87
20

33
oz
12

ARRIVAL
TIME
&9 84.
70 43,
70 a2,
3 28.
.88 28.
64 1.
11 114,
11 72,
2?3 73,
03 107.
03 9%.
36 o2,
03 24,
&7 209
93 103
&9 112,
84 197
oz 2is.
?3 1z2.
93 135
0 1lie
. 70 40.
a4 49,
84 70.
33 7a.
&0 120
78 92
00 116
00 143.
&9 110,
&0 78.
&% a9.
3% 11%.
3% 184
0 147,
34 154,
90 146,
ARRIVAL

TIME
12 149
12 216
&3 173,
&3 173,

73

CONC

14
14

14

11
11
15
18,
15.

LOCATION START

WAVE 3
%

FT
7247 319,
. 7247 500.
. 8587 550.
.3922 10%0
1561 230
1461 2292
1461 730,
3330 297.
3330 4100
0855 30
1489  2031.
0855 100.

OO0 Q

Q

TIME

g%
101,

224,

202.

?3.
L&)

9.

121,
121,
154,
149,
156.

ARRIVAL

TIME
6% 101 36
36 103. 45
42 225.81
00 20597
70 5. 97
27 143. 9%
97 102.29
21 124.42
21 191,11
B7 158.37
33 142 646
87 157 17



JUNCTION

SUNCTION
1
4
7

]
13
16
19
22
25
28
31

CURRENT

FUME

i.

i.
21.
21.
21.
a1,
. 7433

= e s s e U R R
(LR AR N N e ]

TOTAL EXPOSURE

o,
794207,
826034,

44710,
43735
45155
17445,

o
&50308.
428448
413727

o0
&3
&3
87
12
73
73
00
75
43
88

COrWNNAN S ==

AT

FUME CONCENTRATIONS (FUMES >

CONCENTRATION

7453
7453
0000
0000
0000
0cao

7453
7483
7453
7453
3924
0oCo
8587
9943
4142
3972
7426
7426

. Qo000
. Q000
. 0000
. iB81
. 1887
L1797
. 7951
. 1512
. 1512

TIME OF FIRST CONTAMIMATION
82,
84.
28
28.
23

3
21,
22,
5.

107.
108

2295,

1

224,

222,

218,

214,
114,
116,
40,
&9
g2.
110.
112,
143,
14&.
140.
173,

&9
&4
70
°3
88
7
11
93
03
11
79
81
13
42
72
7%
02
20
I3
84
75
00
b&
73
s
12
30
&3

240 MIN. AFTER THE START OF CONTAMINATION CRITICAL
0.001) % NOW EXIST IN THE
FOLLOWING JUNCTIONS

AT 240 MIN. AFTER THE START OF CONTAMINATION THE TOTAL EXPOSURE TO
THE CONTAMINANMT MEASURED IN PPM¥HOURS WAS IN THE FOLLOWING JUNCTIONS

SJUNCTION
2
3
]

11
14
17
20
23
26
29
32

TOTAL EXPUSULRE

30300,
774809,
47831,
44981,
835767
48553,
17163,
Q
972653
4103461
380072

42
&9
Q8
o3
29
21
o9
o0
74
78
84

JUNCT ION
: 3
&
9
12
15
18
21
24
27
30

TOTAL EXPOSURE
49733.
B11066.
47321.
44493,
as288.
87308,
o.
791717,
433540
324322,

as
238
40
12
78
37
[8,¢]
31
o7
2%

111
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FROM TO

-
VU OWHPAPINDITUR B

WWWWL MK URNMUMNAYN - I e e e e e et b bt
NMENOONYONCLrPUDINBALSALOOANNDPT LU =~OC

AT 300 MIN. AFTER THE START OF CONTAMINATION
FUME CONCENTRATIONS (FUMES

AIRWAY
LENGTH FT

3 325
1 2877
2 2900
4 100
5 2700
b o524
& 1700
7 1650
31 4500
e 2700
1? 2050
? &00
10 400
11 &00
11 1100
12 319
13 600
14 24
13 520
15 318
135 &00
14 2600
146 1050
17 =228
17 800
le 1217
20 333
24 2400
25 2400
27 3200
28 230
31 2292
246 2000
30 1700
29 1030
27 14620
29 790
30 300
30 9239
31 a97
18 4100
1 30
32 2031
1 100

FOLLOWING AIRWAYS

NUMBER

UdPBAANS G2UNNNAENNNBANNR AN N, ERNNNUNNR = ~NNUMNN

CONC %

NMRNNRMD YR
Ry g gL g g

n

OOOL LI N = Mmoo e

. 7483
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. Q000
. Q000

7453

. 7453

7453
7453
7453
7453
7453
7453
0000
a7y
7453
9963
7453
4142
3?72
7426
7424
7426

. QOO0
. Q000
. QO0Q0
. 1881
. 181
. 0000
. 0000
. 000G
. 7453
. 1881
3797
. 7453
. 7951
. 7951
L1812
-2 ¥
. 1312

CRITICAL
0. 0010 %) NOW EXIST IN THE

WAVE

START

az2.
28
28.
28,
23.

3

3.

i.

1
84
1
?1.
92.
@5,
5.
107.
108.
. 00
224,
92.
222,
82,
218.
214,
116,
116
114,
.70
. B4
. B4
-1}
.73
.76
. 0o
.00
. &9
.73
. Ré
.69
.12
.12
.63
. 30
. &3

TIME
a7
70
70
53
a8
9
k4l
15
i35
&4
11
11
73
Q3
03
11
79

42
23
72
a?
75
o2
?3
?3
50

LENGTH

3235.
2577
2300

100.
2700

524,

1700
1&50

4500,
2700.
2030.
&00.
&0Q.
&00.
1100,
319.
&00.

524

550.
3is.
&00.
2600.
1090.
228.

800

1217

333
2400.
2600.
3200.

230.
2292,

2000

170G

1050

1650,
750,
300.
525.
297.

4100.

clo

2031.
i00.

[sNelelsReRoloNolwloloReReoRoRoNofoRoNe oRoRoNolloNoRoNoRalelofoRolinfoNoRe oRal+NeRNoNeNoRalh,|
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ATRUWAY

AIRWAY

i8
19
25
a8
a9
44
47
48
50
49
51

conNC %

1.
12,
19,
19,
19,
21.
21.
21.
21.
. 6287
. 6267

DOQE W= NH R e e

&2467
5726
5726
2726
2726
G000
0000
0000
0000

6267
6267
6247
4267
3441
3441
0000
6425
6267
9943
6267
0843
3506

. 4922
. 6922
. 6722
. 9728

3726

. 9726
. 6482
. 6482
. 5726
. 5726
. 3726
. &287
. 6482
L1797
. 6267
. 9730
. 730
. 1843
. 0127
. 1B43

CONC %

1.

1.

3.
14,
14.
14,
12
12,
135,
15.
15.

7453
7453
4142
ig81
iggl
1881
&957
&957
1459
15912
1459

WAVE 1

LOCATIDON START

FT

325.
2577.
2700,

100,
2700.

324,

1700.
1450.
4500.
2700.
2050,

600,

£00.

&00.
1100.

319.

&600.

5R24.

S50.

318,

&00.
2600.
1650,

228,

800,
1217

333.
2400.
2600.
3200,

230.
2292.
2000.
1700.
1050.
1630,

730,

300.

323

297.
4100,

30.
2031.
100.

LOCATION START

FT

31%.
&£00.
1050.
230.
—272.
730.
297.
4100.
30.
2031.
100.

D000 O00OUOCONOCROCO0OOD0OC0000DD00000CNO0000C0

QOOOQOCOOO0

TIME

&3,
11,
i1,
11.
7.

3.

a.

1.

1.
67.
74.
74.
76,
78.
78.
82.
84.
0.
179.
76.
222,
&3.
189.
199,
100.
100.
7.
11.
24,
24.
93,
93,
53.
75.
73
&3,
93,
143.
&5,
104,
104,
137.
132,
137.

94
o4
?4
77
13
9
9
15
15
a9
36
36
18
28
28
94
61
Q0
21
18
72
94
a2
26
18
18
79
24
og
o8
78
84
00
25
29
4
84
24
749
45
44
74
37
74

WAVE &

TIME

107.
108.
218.
110,
112.
112.
122.
129.
1&2.
1460,
142,

11
72
75
-1
73
73
a7
37
-1
30
&b

ARRIVAL

TIME

&7.
3t
&3,
11.
11,
23.
7.
3.
43,
74,
7.
74,
78,
20.
82.
84.
B86.
1.
200,
87.
224.
5.
172,
202.
105,
118.
100.
24,
83
53.
9%,
103.
75.
29,
127,
73.
62.
144,
72.
107.
174,
139.
1435,
138.

8%
47
P4
74
77
BB
13
99
61
a6
73
iB
28
36
24
61
71
18
20
11
4z
35
59
0o
?1
51
18
og
00
78
B4
42
25
63
21
F0
17
12
3&
aé&
335
24
Q0
0%

ARRIVAL

TIME

108.
110.
222.
1iz2.
160.
119.
132.
199,
144,
173.
162,

79
a9
72
73
ac
o5
7
26
is
63
b

WaVE 2
CONC % 1L OCATION START
FT TIME
1. 7453 32%.0 a2
21. 0000 2%77. 0 28,
21. 0000 2900. 0 20.
21. 0000 100. 0 28,
21. 0000 2700. 0 23,
1. 7453 2700. 0 84.
1. 7453 2050, 0 1.
1. 7453 600, 0 1.
1. 7433 600. 0 2.
1.7453 &600. 0 5.
1. 7433 1100. 0 3.
1. 62467 31%. 0 20.
t. 6267 &00. 0 22,
2. 8440 530.0 207,
1.7453 218.0 2.
1. 7453 2600.0 82.
3. 0901 1050. 0 193,
&. 3972 228. 0 216,
0. 74246 800. 0 116,
0. 7424 1217.0 1186,
0. 7426 333. 0 114
21. 0000 2400, 0 28.
21. 0000 2600. 0 40.
21. 0000 3200. 0 40.
13. 3706 230.0 70.
13. 5704 2292. 0 72.
21. 0000 2000. 06 43.
21. 0000 1700. 0 qa.
21. 0000 1090. 0 92.
1. 7433 16%0. 0 8z2.
13. 3704 750.0 72.
1.7453 523. 0 a2.
11,3158 297. 0 116,
11. 3158 4100. 0 114,
15. 0127 30.0 1435.
150855 2031. 0 143,
15. 0127 100. 0 145,
WAVE %
CONC % LOCATIDON START
FT TIME
12, 7991 297.0 146,
12, 7991 4100. 0 144,
13,1312 30. 0 173.
13 1312 100. 0 173.

ARRIVAL
TIME
&9 a4.
70 48,
70 8z,
o3 28.
88 28.
b4 g1
11 114,
11 T2,
3 3.
03 107.
03 g9.
36 g2.
03 4.
&7 209
93 103,
&9 112,
84 197.
Q2 218
93 122,
?3 135
50 116
70 40,
24 &9.
24 70.
53 72.
&0  120.
76 g2,
00 116,
00 143,
&9 110
&0 78.
&% B7.
39 119
39 1Be.
F0 147,
24 134,
70 144,
ARRIVAL
TIME
12 149.
12 Z1é.
&3 173

&3

&4
23
&%
70
23

11
50
3
03
11
&%
o3
13

Q5
87

11
B1
7%
&b
27
?3
B4
76
83
&0
17
o0
a9
6
=]
22

i2
9
29
40
87
20

33
oz
12

173. 93

CONC

14,
14

14,

11.
11.
15.
135.
15.

LOCATION START

WAVE 3
%
FT
72487 Mms.
7247 &00.
. 8587 550.
. 3922 105Q.
1461 200,
1461 2292
1461 730
3330 297.
333C 4100
0833 30.
1459  2031.
0855 100.

o]

o]

CQOoOCQ

TIME

99.
101.

224,

202,

3.
3.

5.

i21.
121,
156.
149,
15&.

113

&

|81

97

97
o4

42
11
37

ARRIVAL

TIME
49 101
36 103.
42 229.
00 208
0 3%,
97 143,
?7 102,
21 124
21 191,
87 158.
A3 1é2.
g7 137.

17
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AT 300 MIN. AFTER THE START 0OF CONTAMINATION CRITICAL
FUME CONCENTRATIONS (FUMES > 0.001) % NOW EXIST IN THE
FOLLOWING JUNCTIONS

JUNCTIDN CURRENT FUME CONCENTRATION TIME OF FIRST CONTAMINATION
2 1. 7453 a2, 69
3 1.7453 B4, 64
4 21. 0000 28. 70
° 21. 0000 2B. 53
& 21. 0000 23.88
7 21. 0000 399
a8 1. 7433 91.11
9 1. 7453 92.93

10 1.7453 95. 03
i1 1.7493 107. 11
12 1. 7453 108. 79
13 2. 3924 22%5. 81
14 21. 0000 1. 15
i5 2.8587 224 42
16 2. 99463 222. 72
17 3. 4142 218,75
18 &. 3972 216. 02
19 0. 7426 114, 50
20 0. 742¢ 1156. 93
24 21. 0000 40. 84
25 21. Q000 &9.76
24 21. 0000 2. 00
27 14. 1861 110. &6
28 14, 1851 112,73
29 15. 1797 143, 96
30 12. 79351 146, 12
31 15. 1512 140, 30
32 13. 1312 173. 63

AT 300 MIN. AFTER THE START OF CONTAMINATION THE TOTAL EXPOSURE TO
THE CONTAMINANT MEASURED IN PPM*HOURS WAS IN THE FOLLOWING JUNCTIONS

JUNCTION TOTAL EXPOSURE JUNCTION TOTAL EXPOSURE JUNCTION TOTAL EXPOSURE
1 0. 00 2 47733, 47 3 67186, 89
4 1004207, B4 2 1004809, 63 b 1021044, 31
7 1034034. 75 8 &5304. 12 ? &4774. 44

10 64163, 7L i1 &2434 Q7 12 &1947.17
13 &746358. 85 14 104596%. 31 15 72873. 94
16 7511%9. 23 17 B2695. 38 18 151281. 02
19 24892. 13 20 243791, 9?6 21 0. 00
22 0. 06 23 Q.00 243 F61717. 25
2% 860308, 69 2h 782633, 94 27 373420, 88
28 370%2%. 50 27 262139, 25 30 432273. 47

31 069237, &9 32 531584, &9



AT 360 MIN. AFTER THE START OF COMTAMINATION CRITICAL

FUME CONCENTRATIONS (FUMES >

ATRWAY
FROM TO LENGTH FT
2 3 325
4 i 2577
4 2 2900
3 4 100
é El 2700
7 & 524
7 & 1700
14 7 1450
14 i 4500
3 =] 2700
a 19 2050
a8 9 600
? i0 &00
i0 11 €00
10 11 1100
11 12 319
12 13 600
13 14 524
15 i3 350
? 15 <} 8- ]
146 15 &00
2 14 2600
17 16 1050
18 17 228
20 17 800
20 ig 1217
19 20 333
4 24 2400
24 23 24600
24 27 3200
27 28 230
28 a1 2292
25 26 2000
24 30 1700
R& 29 1050
2 27 1650
28 29 730
29 30 300
2 30 525
30 31 297
30 18 4100
a2 1 30
31 e =4 2031
az 1 100

FOLLOWING AIRWAYS

NUMBER

AP QAN HENNNUNSGAENNNUNNN A== UINNR- =R

CONG %

NNNNRRNR
fogri-agybag gy S g gy

- e - NN - A}
UG U R R G E Py E E

COOPUrRNMNE e

. 7453
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 7433
. 7433
. 7433
. 7433

7453
7453
7433
7453

. Q000

8387
7453
9963
7453
4142
3972
7424

. 7425
. 74246
. 0000
. 0000
. 0000
. i881
. 1881
. G000
. 0000
. 0000
. 7453
. 1881
L1797
. 7453
L7991
L7951
. 1312
1912
1312

WAVE

START

82,
28,
28,
28.
23.
3
3.
1
1
84,
F1.
F1.
g2.
93,
5.
107.
108,
. 00
224.
92.
2z22.
8z,
218.
216.
116,
116,
114,
28.
40.
40.
110.
112,
&9
92,
F2.
a2.
112
143.
82,
146,

Q. 0010 X) NOW EXIST IN THE

TIME
67
70
70
23
88
9%
9%
1%
135
64
11
11
T3
03
03
i1
7%

42
93
72
59
75
o2
T3
93
50
70
B4
84
&é&
73
74
o0
[200]
&9
73
26
69
i2

146. 12

173.
150,
173.

a3
30
&3

LENGTH

323,
2377.
2%900.

100.
2700.

524,
1700.
1650.
4500.
2700.
2050.

&00.

&00.

&00.
1100.

319.

600.

324.

390.

318.

600,
2600,
1050.

220.

800.
1217,

333.
2400.
2600.
3200.

230.
2292.
2000.
1700.
10%0.
1630.

780,

300.

925.

297,
41Q0Q.

30.
2031.
100.

00C0COQOO0O000 0000000000000 000000OORON0O00OGOOM

—4
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AIRWAY

AIRWAY

1)
19
25
38
39
44
47
48
50
49
51

WAVE 1

CONG % LOCATION STARY

FT TIME

1. 6267 325. 0 63, 74
19. 5726 25%77.0 11. 74
19. 5726 2%00.0 11. 94
18. 5726 100. 0 11.77
19. 5726 2700. 0 7.13
21. 0000 524.0 3. 99
21. 0000 1700.0 3. 99
21. 0000 1630.0 1.1%
21. 0000 43500. 0 1.15
1. 46247 2700.0 &7.89
1. 46267 2050.0 74. 36
1. 6267 600. 0 74, 36
1. 6267 400, 0 7a. 18
1. &267 400, 0 78. 28
1. 6267 11000 78. 28
1. 344) 319. 0 82. 94
1. 3441 600, 0 84, 61
21. 0000 524.0 0. 00
2. 6420 550. 0 199. 51
1. 6267 318.0 7418
2. 9963 &00. 0 22272
1. 6267 2600 .G &5 94
3.0863 1050Q.0 189, o=
&, 3506 228. 0 199. 2&
Q. 6722 800. 0 100. 18
0. &922 1217. 0 100. 18
0. 6922 333. 0 97.75
19 5726 2400.0 11. 94
195724 2400.0 24.08
19. 5724 3200.0 24.08
12 6482 230. 0 53.78
12. 6482 22%2.0 35. b4
14, 5726 2000.0 53. 00
19. 9726 1700.0 75.25
19. 5726 1050.C 73. 25
1. 6267 14650.0 &5. 74
12 6482 750.0 55. 84
15. 1797 300. 0 143. 94
1. 6267 525.Q &%, 94
10, 9730 297.0 104. 46
10. 9730 4100.0 104, 46
14, 1843 30.0 137. 74
15. 0127 2031.0 132. 57
14, 1843 100. 0 137. 74
WAVE 4

CONC % LOCATION START

FT TIME

1. 7453 319.0 107,11
1. 7453 &00. 0 108. 79
3.4142 10350.0 218. 795
14, 1881 230.0 110. &&
14 1881 23292.0 112.73
14 1881 750. 0 112. 73
12. 6957 297. 0 129 37
12. 69597 4100.0 129. 37
15 1439 30.0 162. 66
15. 1512 2031.0 160, 30
19. 1459 100.0 162. 6&

ARRIVAL

TIME

a7.
31.
&3.
1.
1t.
23.
7.

a.
as.
74,
97.
76.
78.
?0.
8z.
84,
8s.
1.
200.
87.
294,
95,
192.
202,
105,
118,
100.
24,
53,
53.
55.
103.
75.
99,
127.
93.
62.
146,
72,
107.
174,
139,
145,
138.

a9
47
94
94
77
88
13
99
a1
36
75
18
28
36
94
&1
71
15
50
11
42
35
99
0o
?1
51
18
o8
00
78
a4
42
25
&3
21
20
17
12
36
a6
35
24
20
05

ARRIVAL

TIME

108,
110,
222,
112
140.
119,
132
199,
144,
173,
162,

7%
89
72
73
30
0S
57
26
13
&3
FE

CONC %

L.
21.
21
21.
21.

il

O e

7433
0Q00
Q000
0000
0000

. 7453
- 7453
. 7453
. 7433
. 7453

7433

. 6267
. B2&67

8440
7453

7453
0901
a2
742&
7424
7426

. Q000
. G000
. 0000
. 5706
. 5706
. 0000
. 0000
. 0000
. 7453
. 5706

. 7453
. 3158
L3138
. 0127
. Q8355
. 027

WAVE

2

LOCATION START

CONC % LOCATION START

12.
12,
135.

13

7951
7951
1512

1312

FY TIME
325.0 82.
2377.0 28.
2900. 0 28.
100. 0 28.
2700. 0 23.
2700. 0 84,
2030. 0 21
600. 0 1.
600. 0 2
600, 0 3.
1100. ¢ 3.
319. 0 20,
&00. 0 92,
530.0 207.
318. 0 2.
2600. 0 82.
1050. 0 193.
228. 0 216,
800. O 114,
1217. 0 114,
333. 0 114,
2400. 0 28
2400. 0 40.
3200. ¢ 40.
230.0 70.
2292. 0 72,
2000. 0 &9,
1700. 0 2.
1030.0 2.
1550. © 82.
750.0 72.
525. 0 e2.
297.0 116,
4100. 0 116,
30.0 143.
2031.0 143
100. 0 143,

WAVE 9

FT TIME
297. 0 146,
4100.0 146,
30.0 173,
100. 0 173.

&4
<3
&9
70
53

11
50
3
o3
11
&7
o3
13

[+ 1]
87

11
a1
73
1]
27
3
84
76
893
&G
17
Q0
3%
Pé
&b
92

12
59
29
40
87
20

a3
o2
12

ARRIVAL
TIME
-4 84.
70 48.
70 82.
53 28.
=z] =8,
&4 1.
11 114
11 2.
93 5.
03 107.
03 ?97.
36 q2.
o3 4.
&7 209,
93 103.
&9 112,
84 197.
02 218.
93 122.
93 135,
S0 116,
.70 40.
a4 &9.
84 70.
83 72
&0 120,
74 2.
o0 116,
00 143,
&9 110,
&0 78.
&9 8%3.
a9 119,
37 186,
0 147,
54 1356,
0 144,
ARRIVAL
TIME
12 149,
12 216,
&3 17%.
&3 173

3

CONGC

14
14,

14.

11.
i1.
13
15

13

LDCATION START

WAVE 3
%
FT
. 7247 317
. 7247 &00
. 8u87 3390.
. 3922 1030
14461 230.
14461 2292,
1441 750.
3330 297.
330 4100
08535 30.
1459 2031
0855 100.

o]

Q

COO0OQQ0

TIME

9?7,
101,

224,

202.

93.
95.

?5.

121,
i21.
156,
142

156,

ARRIWAL

TIME

&7 101.36
36 103 46
42 225.81
00 208 97
20 5. 97
%7 143 54
87 102.29
21 124 42
21 191. 11
87 158 37
33 1é2. 66
87 197.17



WJUNCTION

WK

JUNCTION

1

¥

7
10
i3
16
19
22
25
28
31

7U.S. GOVERNMENT PRINTING OFFICE:

CURRENT FUME
1.
1.

21
21
21
21

TOTAL EXPOSURE

o
1214207,
1244034

81416,

91582.
1085082

32318.

0.
1070%08.

712410,
716731,

END OF

oo
S0
&3
?5
o2
70
50
00
79
31
20

RUN

OO

AT
FUME CONCENTRATIONS (FUMES >
FOLLOWING JUNCYIONS

340 MIN. AFTER THE START OF CONTAMINATION CRITICAL

CONCENTRATION

74353
7453
Qo0
0000
0000
0000
7453
7453
74353
7453
7453
3924
0000
857
9963
4142
3972
7426
74246

. 0000
. 0000
. 0000
. 1881
. 1881
L1797
. 7951
. 1512
. 1912

TIME OF FIRST CONTAMINATION
82.
a4,
28.
28.
23,

3.
1.
2.
5.

107.
108.

225.

1

224,

222,

218,

216.
114,
116,
40.
69.
?2.

110.

i12

143,

145,

160.

173,

&%
&4
70
53
68
9%
11
3
03
11
79
81
135
42
72
73
o2
50
93
a4
74
[+ 3]
&6
73
6
12
30
63

% NOW EXIST IN THE

AT 360 MIN. AFTER THE START OF CONTAMINATION THE TOTAL EXPOSURE TO
THE CONTAMINANT MEASURED IN PPM#HOURS WAS IN THE FOLLOWING JUNCTIONS

JUNCTION

2

5

8
it
14
17
20
23
26
29
32

TATAL EXPOSURE

85204
121480%.
a27%7.
79887
125526%.
116837
32018
0.
FF2L3D
713956
&B3096.

1982 - 605 - 015/109

82
75
16
11
38
52
34
00
es
75
44

JUNCTION

3

&

9
12
15
ig
21
24
27
30

TOTAL EXPOSURE

84439
1231066.
82227
7%9400.
101443.
215253.
0.
1171717,
717301,
380224.

94
25
48
20
10
45
Q0
29
-3
&3

117
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