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SU)OKARY

The mathematical modeling techniques used to predict

atmospheric dispersion of heavier-than-air gases discussed in

Volume I of this report are briefly summarized; these

techniques are incorporated in an interactive computer model

DEGADIS.

The necessary input information to simulate a heavier-than-

air gas release is summarized. Example simulations of a steady

state and transient release are included. Guidelines for

installation of DEGADIS are included, and a listing of DEGADIS

is included along with a partial list of program variables.

lI,
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1. DEGADIS MODEL SUMMARY

The DEGADIS model methods, equations, and supporting data

are described in detail in Volume I of this report. This

section is intended to summarize the critical components of the

model formulation and the associated limitations, and to

indicate cautions and diagnostic guidelines which should be

followed in its use. The suggested limitations and guidelines

are based on the experience gained during the development of

the model and its verification by comparison with a wide range

of heavier-than-air gas dispersion tests. These limitations

and precautions will almost certainly be refined through

further application of the model.

I.I. Summary Description

The DEGADIS model combines the principal features of the

Shell HEGADAS model (Colenbrander, 1980, and Colenbrander and

Puttock, 1983) and a box model proposed by van Ulden (1983).

DEGADIS incorporates some features not contained in either of

the original models and substitutes methods which we believe

are more appropriate for treatment of other features. The

general application of the model involves formation of a
"secondary" gas source, the subsequent entrainment of gas from

that secondary source by the wind field, and downwind
.4 dispersion of the gas plume or cloud. Figure I.1 illustrates

the general methodology; the description of the formation and

development of the secondary source utilizes the box model, and

the entrainment from the secondary source and subsequent

downwind dispersion utilizes the similarity representations of

the cloud concentration and vertical velocity profiles of the

HEGADAS model. Heavier-than-air gas releases which cannnot be

represented as steady, continuous releases are modeled as a

series of pseudo-steady releases.

Application of the model to releases of a heavier-than-air

gas in zero wind involves only the box model. The box model
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treatment of gravity spreading and associ.ated air entrainment

is based on paramecerization of the laboratory still-air

experiments described in Volume II of this report. For

releases in wind, the box model also describes the source

development but provides for entrainment of the gas-air source

cloud by the action of the wind. The rate of release relative

to the wind velocity determines the important characteristics

of the cloud dispersion process. For high rates of release

(instantaneous being the most rapid) in low wind, the buoyancy-

dominated flow processes described by the box model predominate

V and may essentially determine downwind distances for dilution

of the gas cloud to the 1-10% gas concentration levels which

characterize the lower flammability limit for light

hydrocarbons. Conversely, for low rates of release in high

winds, the rate of entrainment due to gravity spreading is not

very important, and the downwind dispersion process is

controlled primarily by the vertical dispersion produced by the

action of the wind field shear in the cloud. The treatment of

the large range of "intermediate" conditions (i.e. where

gravity spreading and air entrainment by the secondary source

importantly influence the source cloud concentration and

dimensions, and consequently the "initial condition" for

downwind dispersion calculation) distinguishes the DEGADIS

model.

DEGADIS incorporates heat transfer and water transfer when

applicable from the underlying surface to the cloud. Inclusion

of these procedures in the model is optional. Effects of heat

transfer on both the mean cloud buoyancy and the vertical

turbulent mixing (air entrainment) are included while direct

effect of water transfer is included only in the mean cloud

buoyancy.

DEGADIS is written in Digital Equipment Corporation's

VAX/VMS* Fortran (a superset of ANSI Fortran 77); it is

*VAX and VMS are registered trademarks of Digital Equipment

Corporation.

y N. L
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composed of five programs which communicate using ASCII files

(see Section II). A listing of the code is included as
Appendix C, and a partial list of program variables is given in

Appendix E. Considerations for installation of DEGADIS are

discussed in Appendices A and B. DEGADIS self-diagnostics are

listed in Appendix D along with suggested actions.

1.2. Model Limitations and Cautions

DEGADIS model application should be limited to the

description of atmospheric dispersion of heavier-than-air gas

releases at ground level onto flat, unobstructed terrain or

water. Application to releases from sources above ground level

(e.g. overflow from dikes) would be expected to give

conservative predictions of the downwind hazard zones, but this

has not been verified.

The dispersion of a heavier-than-air gas by the action of

the wind assumes the maintenance of a wind velocity profile in

the gas cloud or plume whose characteristics are determined by

the approach wind flow (upwind of the release). The treatment

of vertical momentum transfer invokes the assumption of a

logarithmic vertical velocity profile, which is in turn curve-

fitted to a power law vertical velocity profile. DEGADIS also

vuses similarity forms for the vertical profile of gas

concentration in the cloud, and the vertical profile is

dependent on the power law exponent a used in the

representation of the velocity profile. The vertical velocity

profile, which is directly related to the air entrainment

velocity into the cloud, is dependent on the factors which

determine the structure of the atmospheric boundary surface

layer, wind speed, surface roughness, and atmospheric

stability. Consequently, the representations of the vertical

velocity and concentration profiles in DEGADIS are subject to

similar limitations as in other descriptions of the surface

layer. Table 1.1 indicates typical recommended surface

roughness values. Table 1.2 indicates logarithmic wind

A-'
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velocity profile corrections for different atmospheric

stabilities, along with typical values of the wind profile

power law exponent a determined in DEGADIS.

TABLE 1.1

TYPICAL VALUES OF SURFACE ROUGHNESS

Terrain ZRf

Mud flats, ice 10 5

Calm, open sea l0 "

Off-sea wind in coastal areas 10

Cut grass (- 3 cm) 0.007

Long grass C- 60 cm), crops 0.04

Demonstration of the model has been primarily directed to

the prediction of hazard extent defined by gas concentrations

in the hydrocarbon flammable limit range (-I to 20%). Even

though the relation between peak gas concentration and time-

averaged gas concentration is uncertain, there is some basis

for using 2.0 as an estimate of the peak-to-time-averaged-

concentration ratio for determining a flammable gas

concentration zone. If this assumption is made, the predicted

distance to LFL/2 would be the maximum distance at which a

flammable gas concentration would be predicted. Based on the

simulations of field experiments presented in Volume 1, the

ratio of observed distance to calculated distance for a given

time-averaged concentration level (OBS/PRE) ranged from 0.82 to

1.03 for the 2.5% level nine out of ten times (i.e. 90%
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confidence interval); for the 5% level, (OBS/PRE) ranged from

0.73 to 0.96 for a 90% confidence interval. If for a given

release scenario the calculated distance to the 2.5% average

concentration level was 120 m, the distance to the 2.5% average

concentration for nine out of ten realizations of. the same

release would be expected to range between 98 m and 124 m,

which would also represent the range of the downwind extent of

the flammable gas concentration zone for LNG if the peak-to-

average ratio of 2.0 is assumed.

.4
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II. DEQADIS Model Inputs

As implemented under VAX/VMS, DEGADIS uses three areas of

input information:
(*) VAX/VMS command procedure for execution

(*) simulation definition

(*) numerical parameters

The VAX/VMS comand procedure used to execute DEGADIS can be

generated in DEGADISIN. As well, DEGADISIN is the interactive

input module which provides the simulation definition. An

example input session is included in Section IV.2. The

numerical parameters (convergence criteria, initial increments,

etc.) are supplied to DEGADIS through a series of input files.

Although these numerical parameters are easily changed, the

user should need to change these only rarely with the exception
of the time sort parameters which are explained in Section

11.3.

II.1. VAX/VMS Command Procedure

The VAX/VMS command procedure generated by DEGADISIN

controls the execution of images for the simulation. Image

execution follows one of two paths, either for a transient

release or for a steady state release. DEGADISIN will

automatically generate the appropriate command procedure; but

first, DEGADISIN requests a simulation name be specified. The

simulation name must be a valid VAX/VMS file name without a

file extension and is designated RUNNAME. DEGADIS will use

this file name with standard extensions for input, interprocess

communication, and output. Figures II. and 11.2 show example

VAX/VMS command procedures for the run name BURR09S for steady

state and BURR09 transient releases, respectively. The

directory which contains the executable images of DEGADIS has

been assigned the system logical name SYS$DEGADIS (see Appendix

A). The COPY/LOG command simply copies a file from the first

argument to the second argument, and the RUN command executes
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the specified image. Of course, these steps may also be

carried out by issuing the comands at a terminal.

S COPY! LOG SYS$DEGADIS:EXAMPLE. £1.1 EURRO9S .ERl
$COPY/LOG SYSSDEGADIS:.EXAMPLE. ER2 BURRO9S .E£12
$RUN SYS$DEGADIS :DEGADIS1
BURR09S
$RUN SYS$DEGADIS:SDEGADIS2

A. BURR09S
$ COPY/LOG BtTRO09S. SCL+BURRO9S .513-
BURR09S.LIS

Figure 11.1. Example DEGADIS command procedure on
VAX/VHS for a steady state simulation
named BURR09S.

$COPY/LOG SYS$DEGADIS:EXAMPLE. ERl BURRO9.E1.l
$COPY/LOG SYS$DEGADIS:EXAMPLE. ER2 BURR09.E£R2
$COPY/LOG SYS$DEGADIS:EXAMPLE.E£13 BURRO9 .ER13
$RUN SYS$DEGADIS:DEGADIS1
BURRO9
$RUIN SYS$DEGADIS:DEGADIS2

w.. BURR09
$RUJN SYS$DEGADIS:DEGADIS3
BUR.R09
SCOPY/LOG BURRO9. SCL+BURRO9 .SR3 -

BURRO9. LIS

Figure 11.2. Example DEGADIS comand procedure on
VAX1'VMS for a transient simulation
named BTJRRO9.
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11.2. Simulation Definition

DEGADISIN is an interactive method of simulation definition

where the user specifies information about the ambient wind

field, the properties of the released gas, and some details of

the release.

The ambient wind field is characterized by a known velocity

u0 at a given height z0 , a surface roughness zR, and the

Pasquill stability class. The Pasquill stability class is used

to estimate values of the lateral similarity parameter

coefficients 6 and P (Pasquill, 1974), values of the along-wind

similarity coefficients (Beals, 1971), and the Monin-Obukhov

length A used by Businger et al. (1971) in their logarithmic

velocity profile function # (Section I). The Monin-Obukhov

length is then used to calculate the friction velocity u,.

Once these parameters have been estimated using the Pasquill

stability class, the user has the option of interactively

changing any of these to better describe the simulation. In

addition to these specifications, the ambient temperature,

pressure, and humidity must be specified.

The properties of air and the released gas are used to

evaluate the mixture density as a function of temperature and
composition. The desired released gas properties include the

molecular weight MWc, the storage temperature (normal boiling

point for cryogenic gases) TO, the vapor phase density at the

storage temperature and ambient pressure p0 , and two constants

q. and p1 which describe the heat capacity according to the
equation

Cp(T) M Wc 3.33 x 10' + q T - (11-1)
c T T 0O

where C (T) is the mean heat capacity (J/kg K) at temperature

T. Note that a constant heat capacity with respect to

IMP&N~1
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temperature can be obtained by setting p, - 1.0 and choosing

the appropriate value for ql. Representative gas properties

for liquefied natural gas (LNG) as methane and liquefied

petroleum gas (LPG) as propane are included in DEGADISIN. Also

included are the lower and upper flammability limits (LFL and

UFL, respectively) for LNG and LPG.

The user may also choose to calculate the mixture density

as a function of composition using some other method. This

mixture density is entered in the program as if the release

were isothermal; for each composition, the program requests the

contaminant mole fraction, the contaminant concentration, and

the mixture dnsi.-y. For ease of input, these values may be

entered from a file mad available to DEGADISIN.

In specifying the details of the release, the user must

choose to simulate the release as transient or steady state.

For both release types, the area source is assumed circular.

The source radius and emission rate must be specified for a

steady state release only once, while these mst be specified

as a function of time for transient releases (either

interactively or by file). For transient releases, the user

must specify the initial amount of gas present over the source

in order to simulate an instantaneous release (e.g. the Thorney

Island Trials).

Figure II.3 summarizes the simulation information gathered

by DEGADISIN contained in the RUNNAME file with extension INP.

The structure of RUNNAHE.INP is illustrated in Figure 111.2.

At this point, RUNNANE.INP may be edited to correct any

misinformation entered during the input session. Note that

care must be exercised when editing RUNNAHE.INP due to the fact

that information contained in the file can be different

depending on the answered questions (e.g. steady state versus

transient simulation).

1Na
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III. Model Implementation and Outputs

The model described in Section I has been implemented in

VAX/VMS Fortran (a superset of Fortran 77) in the code DEGADIS.

DEGADIS is comprised of five separate programs as follows:

(*) DEGADISIN is the interactive input module which

defines the simulation.

(*) DEGADISI determines a and describes the gas source

for transient and steady state releases.

(*) DEGADIS2 describes the pseudo-steady state downwind

dispersion of the released gas.

(*) DEGADIS3 sorts the results of DEGADIS2 for a

transient release.

(*) SDEGADIS2 describes the steady state downwind

dispersion of the released gas.

As indicated in Figures 11.1 and 11.2, a steady state release

is simulated by executing DEGADISIN, DEGADISl, and SDEGADIS2,

while a transient release is simulated by executing DEGADISIN,

DEGADISI, DEGADIS2, and DEGADIS3.

111.1 Input Module--DEGADISIN

DEGADISIN (see Section II) is the interactive input module

which defines the simulation; DEGADISIN is composed of two

subroutines (Figure 111.1):

4I (*) DEGADISIN contains the program overhead and generates

the command file RUNNAME.COM which can be

used to control simulation execution (C-29).

N N P. N
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(*) IOT contains the interactive question and answer

sequence which defines the simulation; IOT

also creates the file RUNNAHE.INP (C-55).

An example of a DEGADISIN query sequence is included in Section

IV.2. As this information is gathered, it is written to the

file RUNNAE.INP (see Figure 111.2). Once DEGADISIN is

completed, RUNNAME.INP may be edited to correct minor input

mistakes. If major revisions are necessary, the recommended

practice is to execute DEGADISIN again.

Once the information required by DEGADISIN has been entered

properly, DEGADIS may be executed using the command procedure

generated by DEGADISIN under the file name RUNNAME.COM. If

DEGADIS is not to be run using this command file, the user must

• enter the simulation name (RUNNAME) after each of the programs

are begun. As well, the user must provide copies of the

numerical parameter files.

DEGADISIN IOT

C-29 C-55

Figure 111.1. DEGADISIN flow chart.

.1N
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TITLE(l)
TITLE(2)
TITLE(3)
TITLE(4)
UO, ZO, ZR
ISTAB
DELTA, BETA, ML
SIGx COEFF, SIKxPOW, SIGXMIN-DIST
TAHB, PAMB, HUMID
ISOFL, TSURF
IHTFL, HTCO
IWTFL, WTCO
GAS NAME
GAS MW, GAS TEMP, GASRHO-
GAS CPK, GAS_CPP
GAS UFL, GASLFL, GAS_ZSP
NP

If (ISOFLO) then DEN((J,l),J-l,5)
(for DEN((J,2),J-l,5)
external density
calculations)
NP of these

DEN(J,NP) ,J-l,5)
CCLOW
GMASSO
NT

ET(ll), ET(2,1), RlT(2,1)
ET(I,2), ET(2,2), RlT(2,2)

NT of these

ET(1,NT), ET(2,NT), RlT(2,NT)
CHECK1, CHECK2, AGAIN, CHECK3, CHECK4,
CHECK5
TINP

for steady state ESS, SLEN, SWID
only

Figure 111.2. Structure for free-formatted RUNNAME.INP
file.

111.2 Source Module--DEGADISl

DEGADISI estimates values for the friction velocity and

ambient wind profile power a and characterizes the primary gas

source for the remainder of the model; DEGADISI is composed of

the following subroutines (Figure 111.3):

vi
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DEAIS1 1
C-11 C-53

AFGEN ESTRT1

C-2 C-35 RTMI

C-92

GAMMA ALPH

C-44 c-3_ _

PSIF

C-71.
RIPHIF SZF

C-81 C-149

1 RKGST I SaC 1

C-84 C-11

SURFACE NOBL
C-147 C-67

TPROP CRFG

C-1 5 2  C-6

TRAP HEAD

C-174 C-48

TRANS 1

C-166

Figure 111.3. DEGADIS1 flow chart.
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(*) AFGEN is a utility which linearly interpolates

between a pair of points based on a list of

supplied values (C-2).

() ALP estimates the ambient wind profile power a

by minimizing the integral of the difference

between an ambient logarithmic velocity

profile and the assumed power law velocity

profile (C-3).

(*) CRFG creates a table of calculated values which

will describe the secondary gas source for

the downwind dispersion calculations (C-6).

(*) DEGADISI contains the program overhead and

sequentially calls the routines required to

estimate the ambient wind profile power a

and to characterize the primary gas source

(C-ll).

(*) ESTIT1 recovers the numerical parameters contained

in the file RUNNAME.ER

(C-35).

( G) GAMO(A is a utility function that calculates the

gamms function of the argument (i.e. r(x))

(C-44).

(*) HEAD writes a formatted output heading to the

file RUNNAME.SCL (C-48).

( 1) 10 recovers the simulation definition contained

in RUNNME.IN? (C-53).
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(*) NOBL estimates gas source behavior when no gas

blanket is present (C-67).

(*) PSIF calculates the p function in the logarithmic

velocity profile (C-71).

(*) 3IPHIF is a series of utilities which calculates

the Richardson number and the value of O(Ri)

(C-8l).

(*) RKGST is a utility routine which performs

numerical integration of a specified system

of equations using a modified fourth order

Runge-Kutta method (C-84).

(*) ITMI is a utility routine which solves the trial

and error set up by ALPH (C-92).

(*) SRCl contains the ordinary differential equations

which describe the gas blanket formed as a

result of the primary gas source (C-Ill).

(*) SURFACE is a utility routine which estimates heat

and water transfer rates across the bottom

surface of the gas layer (C-147).

(*) SZF estimates the value of S if the primary

source can just form a gas blanket over the

source (C-149).

(*) TPROP is a series of utility routines which

estimate the thermodynamic properties of a

given gas mixture (C-152).

-%A
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()TRANSI writes the information to continue the next

simulation step to the file RUNNAME.T12

(C-166).

()TRAP is a utility included for program

diagnostics (C-174).

As input, DKGADISl requires two files:

()RUNRANE.ER1 contains various numerical parameters.

For most simulations, a copy of the

SYS$DEGADIS:EZA14PLE.ERl file will be

adequate. See Figure 11.1 or 11.2. A copy

of SYS$DEGADIS:EXAKPLE.ERIl is included in

Figure 111. 4.

As output, DEGADIS1 generates the following files:

(*RUNNAME.SCD contains the calculated values which

describe the secondary gas source. It is

generated by SRCl and ROIL and is then read

by CRIG; it is a temporary file.

()RUNNANE.SCL is the listed output which describes

the input information for the simulation and

the calculated secondary gas source. It is

written by HEAD and CR.FG.

()RUNNAME.TR2 contains the information to continue

the next simulation step.

Y~- *V
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!This is an example of how to set lip and use the run Parameter
input files. Comment lines start with an exclamation mark(!)
in the first column. The onlg restrictions for data input are
as follows:

1) The data must be entered in the same order
all of the time.

2) Onlv the number must be between columns 10 and 20.
I 3) Alwaws include the decimal Point in the number

Column lavout:
!23456789012345679901234567890

!- -- - I I.2. .

STPIN 0.01 MAIN - RKOST - INITIAL STEP SIZE
ERBND 0.0025 MAIN - RKGST - ERROR BOUND
STPMX 5.12 MAIN - RKOST - MAXIMUM STEP SIZE
WTRG 1. MAIN - RKOST - WEIGHT FOR RG
WTTN 1. MAIN - RKGST - WEIGHT FOR Total Mass
WTYA 1. MAIN - RKOST - WEIGHT FOR va
WTYC 1. MAIN - RKGST - WEIGHT FOR vc
WTE 1. MAIN - RKGST - WEIGHT FOR Energv Balance
WTmB 1. MAIN - RKOST - WEIGHT FOR Momentum Balance
WTuI 1. MAIN - RKOST - WEIGHT FOR UeffHef?
XLI 0.05 ALPH - LOWER LIMIT OF SEARCH FOR ALPHA
XRI 0.40 ALPH - UPPER LIMIT OF SEARCH FOR ALPHA
EPS 0.001 ALPH - ERROR BOUND USED BY 'RTMI'
ZLOW 0.01 ALPHI - maximum BOTTOM HEIGHT FOR FIT OF ALPHA

STPINZ -0.02 ALPHI - INITIAL RKGST STEP <0.

ERBNDZ 0.005 ALPHI - ERROR BOUND FOR RKGST

STPMXZ -0.04 ALPHI - MAXIMUM STEP FOR RKGST <0.

Note that comment lines can be mixed with the numbers.

SRCOER 0.007 SRC1O - OUTPUT Error criteria
SRCSS 5.2 SRC10 - min time for Steadw; STPMX
SRCcut .0001 SRC1O - min height for blanket
htcut .10 SRC1 - min height for blanket heat transfer
ERNOBL 1.0005 NOBL - CONVERGENCE CRITERIA ratio
NOBLPT 100. NOBL - NUMBER OF POINTS

USED ON THE LAST PORTION OF THE SOURCE

Figure 111.4. SYS$DEGADIS:EXAMPLE.ERl listing.

11 W
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crfser 0.008 error criteria in building GEN3 vectors

epsilon 0.59 epsilon USED IN AIR ENTRAINMENT SPECIFICATION

/SPRD-.COH

ce1.15 constant in sravitvs slumping eauation
delrhomin 0.025 stop cloud spruad if dolrho<dolrhomjn

/SZFC/

szstp0 0.01 SZF - Initial stop size
szerr 0.001 SZF - Error criteria
szstpax 5.0 SZF - Maximus stop size C=3 a
szsz0 0.01 WZ - Initial Value of dellaw*Ueff*Hoff

/ALPHcos/

ialpf1 1. ALPHI - calculation flag; 0) alphawalpea; 1)1/(l+z); 2)1
a1pco 0.2 ALPNI - Value for alpha if IALFt. 0

/PHIcom/

iphif 1 3. PHIF - calc flag
dellaw 2.15 Raito of Hi/Heft

/VUcoa/

vua 1.3 Constant Av in source model
vub 1.2 Constant 9v in source model
vax 20.0 Constant Ev in source model
vud .64 Constant Dv in source model
vudelta 0.2160 Constant DELTAv in source model

End-of-File

Figure 111.4. (continued)
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111.3 Pseudo-Steady State Module--DEGADIS2

DEGADIS2 performs the downwind dispersion portion of the

calculation for each of several observers released successively

over the transient source described by DEGADISI. DEGADIS2 is

composed of the following subroutines (Figure 111.5):

(*) AFGEN is a utility which linearly interpolates

between a pair of points based on a list of

supplied values (C-2).

(*) DEGADIS2 contains the program overhead and

sequentially calls the routines to recover

the information generated in DEGADISl,

recover the numerical parameter file

RUNNAME.ER2, and perform the simulation

(C-19).

(*) ESTRT2 recovers the numerical parameters contained

in the file RUNNAME.ER2, particularly the

number of observers NOBS (C-39).

(*) OB contains the ordinary differential equations

which average the gas source for each

observer (C-69).

(*) PSS contains the ordinary differential equations

which describe the portion of the downwind

dispersion calculation when b > 0 (C-72).

(*) PSSOUT governs the output of calculated points to

the file RUNNAME.PSD when PSS is active

(C-75).

x.

sa
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DEGAIS2STRT 2

C-19 C-140

AFGEN ESTRT2

C-2 C-39

RIPHIF SSSUP
C-81 C-132]

RKGST

C-84 TU'PF

* C-178

SURFACE

C-147 O

C-69

TPROP

C-152 
SUPSS PSOU

C-72 C-75

TRAP

'NC-174 SSG SSGOUT

C-122 C-124

TS

C-177

UIT TRANS2
C-182 C-169

Figure 111.5. DEGADIS2 flow chart.
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(*) RIPHIF is a series of utilities which calculates

the Richardson number and the value of O(Ri)

(C-8l).

K(*) RGST is a utility routine which performs

numerical integration of a specified system

of equations using a modified fourth order

Runge-Kutta method (C-84).

(*) SSG contains the ordinary differential equations

which describe the portion of the downwind

dispersion calculation when

b - 0 (C-122).

(*) SSGOUT governs the output of calculated points to

the file RUNNAME.PSD when SSG is active

(C-LZ4).

(*) SSSUP is a supervisor routine which controls the
averaging of the source for each observer,

the portion of the downwind dispersion

calculation when b > 0, and the portion of

the downwind dispersion calculation when

b - 0 (C-132).

(*) STRT2 recovers the information generated in

DEGADISI contained in the file

RUNNAME.TR2 (C-140).

(*) SURFACE is a utility routine which estimates heat

and water transfer rates across the bottom

surface of the gas layer (C-147).

1 ' " '''" '"' ''' '' '''N, ''
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(*) TPROP is a series of utility routines which

estimate the thermodynamic properties of a

given gas mixture (C-152).

(*) TRANS2 writes the information necessary for

DEGADIS3 to the file (RUNNAME.TR3)

(C-169).

(*) TRAP is a utility included for program

diagnostics (C-174).

(*) TS calculates the time when a given observer

will be at a given downwind iistance

(C-177).

(*) TUPF contains the two routines which determine

the intersection of the upwind/downwind edge

of the secondary gas source with a given

observer (C-178).

(*) UIT is a series of routines to calculate

observer position and velocity as a function

of time (C-182).

As input, DEGADIS2 requires two files:

(*) RUNNAME.ER2 contains various numerical parameters,

particularly the number of observers NOBS.

For most simulations, a copy of the

SYS$DEGADIS:EXAMPLE.ER2 file will be

adequate. See Figure 11.1 or 11.2. A copy

of SYS$DEGADIS:EXAMPLE.ER2 is included in

Figure 111.6

1V
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(*) RUNNAME.TR2 contains the basic simulation definition

as well as calculated secondary source parameters.

DEGADIS2 generates the following output files:

(*) &UNNAME.PSD contains the calculated downwind

dispersion parameters for each observer.

DEGADIS3 sorts this information to determine

the downwind concentration profiles as a

function of time.

(*) RUNNAME.TR3 contains the simulation definition and

the number of each record type written to

RUNNAME. PSD.

1114.. Time Sort Module--DEGADIS3

-? DEGADIS3 sorts the downwind dispersion calculation for each

of several observers for concentration information at several

given times; the along-wind dispersion correction is then

applied as desired. DEGADIS3 uses the following subroutines

(Figure 111.7):

(*) DEGADIS3 contains the program overhead and

sequentially calls the routines to recover

the information generated in DEGADIS2.

recover the numerical parameter file

RUNNAME.ER3, sort and apply the along-wind

dispersion correction to the results of

DEGADIS2, and output the results (C-24).

'?

a.'." " " ' vl m ,p e J''.', .'et, e",
-

r ,P ,e r - , r .. , .
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This is an exaaple for an 'ER2' run Parameter file.

The same rules aeplv as for the 'ERI' files.

!23456789012345678901234567890

These values are in common area /ERROR/

* SYOER 0.03 SSSUP - RKGST - INITIAL SY
ERRO 0.005 SSSUP - RKGST(OBS) - ERROR BOUND
SZOER 0.01 SSSUP - RKGST(OBS) - INITIAL SZ
WTAIO 1.0 SSSUP - RKGST(OBS) - WEIGHT FOR AI
WTOO 1.0 SSSUP - RKGST(OBS) - WEIGHT FOR 0
WTSZO 1.0 SSSUP - RKGST(OBS) - WEIGHT FOR SZ
ERRP 0.003 SSSUP - RKGST(PSS) - ERROR BOUND

SSMXP 10. SSSUP - RKGST(PSS) - MAXIMUM STEP
, WTSZP 1.0 SSSUP - RKGST(PSS) - WEIGHT FOR SZ
* WTSYP 1.0 SSSUP - RKGST(PSS) - WEIGHT FOR SY
" WTBEP 1.0 SSSUP - RKGST(PSS) - WEIGHT FOR BEFF
" WTDH 1.0 SSSUP - RKGST(PSS) - WEIGHT FOR DH
" ERRG 0.003 SSSUP - RKGST(SSG) - ERROR BOUND
" SMXG 10. SSSUP - RKGST(SSG) - MAXIMUM STEP SIZE

ERTDNF 0,0005 TDNF - CONVERGENCE CRITERIA
ERTUPF 0.0005 TUPF - CONVERGENCE CRITERIA

" WTRUH 1.0 SSSUP - RKGST(SSG) - WEIOHT FOR RUN
w WTDHG 1.0 SSSUP - RKGST(SSG) - WEIGHT FOR DH

These values are in common area /STP/

STPO 0.05 SSSUP - RKST(OPS) - INITIAL STEP
STPP 0.05 SSSUP - RKGST(PSS) - INITIAL STEP

* ODLP 0.06 SSSUP - RKGST(PSS) - RELATIVE OUTPUT DELTA
w ODLLP 80. SSSUP-RKGST(PSS)-MAXIMUM DISTANCE BETWEEN OUTPUTS(m)
* STPG 0.05 SSSUP - RKGST(SSG) - INITIAL STEP
* ODLG 0.045 SSSUP - RKGST(SSG) - RELATIVE OUTPUT DELTA
- ODLLG 80. SSSUP-RKGST(SSG)-MAXIMUM DISTANCE BETWEEN nUTPUTS(v

The last variable NODS is in /CNOBS/

Note: it is read in as a real value even though it is integer type
in the Program.

NOBS 30.

' End-of-File

*used by steady state simulation

,Figure 11.6. SYS$DEGADIS:EXAMPLE.ER2 listing
' . iue116 itn

°,* d..
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DEGADIS3 I''STRT3

C-241 C-145

TPROP ESTRT3

C-152 C-43

TRAP SORTS

C-174 C-104

T

C-177 GETTIM

C-46

SORTS1

C-107

SRTOUT

C-119

TRANS 3
C-173

Figure 111.7. DEGADIS3 flow chart.
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(*) ESTRT3 recovers the numerical parameters contained

in the file UNNAME.ER3, particularly the

time sort parameters (C-43).

(*) GETTIM sets the default time sort parameters as

needed (C-46).

(*) SORTS recovers the information in RUNNAME.PSD and

arranges the information according to the

time sort parameters in the file RUNNAME.ER3

(C-104).

(*) SORTS1 applies the along-wind dispersion correction

to the time-sorted information (C-107).

(*) SRTOUT generates the formatted output file

RUNNAME.SR3 (C-119).

. (*) STRT3 recovers the information generated in

DEGADIS2 contained in the file RUNNAME.TR3

(C-145).

(*) TPROP is a series of utility routines which

4 estimate the thermodynamic properties of a

given gas mixture (C-152).

(*) TRANS3 writes RUNNM.TR4 which contains the

necessary information to recover the other

% output files for this simulation

(C-173).

(*) TRAP is a utility included for program

diagnostics (C-174).
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(*) TS calculates the time when a given observer

will be at a given downwind distance

(C-177).

As input, DEGADIS3 requires three files:

(*) RUNNAME.ER3 contains various numerical parameters

including the time sort parameters and the

flag which dictates whether the along-wind

dispersion correction is applied. A copy of

SYS$DEGADIS:EXAMPLE.ER3 file uses the

default time sort parameters and includes

the along-wind dispersion correction which

should apply for most simulations. See

Figure 11.2. A copy of

SYSSDEGADIS:EXAMPLE.ER3 is included in

Figure 111.8.

(*) RUNNAME.PSD contains the calculated downwind

dispersion parameters for each observer.

DEGADIS3 sorts this information to determine

the downwind concentration profiles as a

function of time.

(*) RUNNAME.TR3 contains the number of each record type

written to RUNNAME.PSD as well as the

simulation definition.

,.4

~L *
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! This is an example for an *ER3' run Paraaeter file.
.*! The same rules applw as for the 'ER1' files.

!23456789012345678901234567890

These values are in common area /ERROR/

ERTI 20. FIRST SORT TIME
ERDT S. SORT TIME DELTA
ERNTIM 20. NUMBER OF TIMES FOR THE SORT

Note: ERNTIM is entered as a real variable even though
it is an integer tvpe variable in the Program.

The value of CHECKS determines whether the above sort Parameters
are used. CHECKS is initialized through the Passed transfer
files to .FALSE. CHECKS is set to .TRUfE. if a real value of i.

* is eassed in this file.

CHECKS 0. USE THE DEFAULT TIME PARAMETERS
!CHECK5 1. USE THE TIME PARAMETERS GIVEN ABOVE

siax. tlam 1. correction for x-direction dispersion is to be made
!sigx.flag 0. no correction for x-direction dispersionN 1

* End-of-File

Figure 111.8. SYS$DEGADIS:EXAMPLE.ER3 listing.



C-38

As output, DEGADIS3 generates two new files:

(*) RUNNAME.SR3 is the formatted output list of the

time-sorted concentration parameters.

Concentration contours are generated for the

specified upper and lover flammability at

the specified height entered in DEGADISIN.

An example is included in Section IV.

(*) RUNNAME.TR4 contains the necessary information to

recover the other output files to facilitate

further processing.

111.5 Steady-State Module--SDEGADIS2

SDEGADIS2 is a simplification of DEGADIS2 which uses many

of the same subroutines. SDEGADIS2 performs the downwind

dispersion portion of the calculation for a steady state source

described by DEGADISI. SDEGADIS2 is composed of the following

4. subroutines (Figure 111.9):

(*) AFGEN is a utility which linearly interpolates

between a pair of points based on a list of

supplied values (C-2).

(*) ESTRT2SS recovers a subset of the numerical

parameters contained in the file RUNNAME.ER2

(C-41).

(*) FSS is the same subroutine used in DEGADIS2; it

contains the ordinary differential equations

which describe the downwind dispersion

calculation when b > 0 (C-72).

-AA



39

C-96 C-143

AFGEN ESTRT2SS

C-2 C-41

RIPHIF - PSS C-78TS

C-811 C-72 C7

! I RKGST SSG SSGOUTSS 1

,, C- 84 , C-122 C-127j

IC-1471

TPROP .
C-152

TRAP ]

C-174

SSOUT
C-130

Figure 111.9. SDEGADIS2 flow chart.
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(*) PSSOUTSS governs the output of calculated points to

the file RUNNAME.SR3 when PSS is active

(C-78).

(*) RIPHIF is a series of utilities which calculates

the Richardson number and the value of O(Ri)

(C-81).

(*) RKGST is a utility routine which performs

numerical integration of a specified system

of equations using a modified fourth order

Runge-Kutta method (C-84).

(*) SDEGADIS2 contains the program overhead and

sequentially calls the routines to recover

the information generated in DEGADISI,

recover the numerical parameters file

RUNNAME.ER2, and perform the steady state

simulation (C-96).

(*) SSG is the same subroutine used in DEGADIS2; it

contains the ordinary differential equations

which describe the downwind dispersion

calculation when b - 0 (C-122).

(*) SSGOUT governs the output of calculated points to

the file RUNNAME.SR3 when SSG is active

(C-124).

(*) SSOUT writes RUNNAME.SR3 and calculates the

concentration contours (C-130).

t &', , 'J .'?. . >,:'t.'., ;' .., .'1 . ' , -'. ,* , ''.. ,. ": ,, '''. . ., .,.." '-
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C*) STRT2SS recovers & subset of the information

generated in DEGADIS1 contained in the file

RUNNAZE.TR2 (C-143).

(*) SURFACE is a utility routine which estimates heat

and water transfer rates across the bottom

surface of the gas layer (C-147).

(*) TPROP is a series of utility routines which

estimate the thermodynamic properties of a

given gas mixture (C-152).

(*) TRAP is a utility included for program

diagnostics (C-174).

As input, SDEGADIS2 require two files:

N(*) BUN ME.ER2 contains various numerical parameters;

the steady state simulation requires only

part of these. For most simulations, a copy

of the SYS$DEGADIS:EXAMPLE.ER2 file

vill be adequate. See Figure II.1. A

copy of SYS$DEGADIS:EXAMPL.ER2 is

included in Figure 111.6.

(*) RUNNAHE.TR2 contains the basic simulation definition

as well as calculated secondary source

parameters; the steady state simulation

requires only part of these.

As output, SDEGADIS2 generates the following files:



42

(*) RUNNAHE.SR3 is the formatted output list of the

downwind concentration parameters.

Concentration contours are generated for the

specified upper and lower flammability at

the specified height entered in DEGADISIN.

(*) RUNNAME.TR3 contains the necessary information to

recover the other output files to facilitate

further processing.

-.- wp
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IV. EXAMPLE SIMULATIONS

In 1980, the U.S. Department of Energy sponsored at China

4 Lake, California, a series of nine LNG releases referred to as

the BURRO series of experiments (Koopuman et al., 1982). The

input conditions (Table IV.1) for the numerical examples in

this sections are those of BURMO 9 vhich vas modeled both as a

steady state and transient (time-limited) release. As

suggested by the Shell Maplin Sands LNG releases (Blackmore et

al., 1982), the liquid source diameter was determined using a

boiling rate of 0.085 kg/m 2 s for LNG on water.

TABLE IV1.
SUMMARY OF BURRO9 TEST CONDITIONS

USED IN EXAMPLE SIMULATIONS

Source Rate: 130.0 kg/s

Source Radius: 22.06 m

Wind Speed: 6.5 m/s at 8.0 m

Atmospheric Stability: C (Pasquill)

Monin-Obukhov Length: -140. m

Surface Roughness: 2.05 x 10 . 4 m

Air Temperature: 35.4° C

Atmospheric Humidity: 12.5%

Surface Temperature: 310 K
4' %

4b
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IV.A. Example Input Sessions

The input procedures for simulation of the transient

release (RUNNAME-BURR09) and the steady state release

(RUNNAME-BURR09S) are very similar. Therefore, only the

specification of the source rate and extent have been included
for the transient release. In the point-by-point

discussion of the input procedure, note the following:

(*) A line terminator (normally a carriage return) must

end every line entered by the user.

(*) The file name specification RUNNAME must satisfy

system restrictions.

(*) ~When DEGADISIN requests the user to choose an option,

all acceptable responses are a single character

(capital or lower case). The default responses are

denoted by a capital letter inside angle brackets

(e.g. <N>). When applicable, a menu of responses is

included inside parentheses.
(*) For numerical responses, a comma, space, tab, or line

terminator (carriage return) may separate the numbers.

(*) When a file is used as input (i.e. for the density or

transient source input), DEGADISIN reads the same

information from the file which would be entered at

the terminal in the same order and in the same format.

got
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NOTES ON STEADY STATE SIMULATION OF BURRO9

(@ Begin the input procedure by execution of DEGADISIN.

The file name specification must follow system
restrictions. The DEGADIS model uses this file name along
with various file extensions for input and output.

The Title Block is used to carry any desired comments such
as information on the specification of certain parameters.

OThe wind field parameters include the wind velocity (m/s)
at a specified height (m) and the surface roughness (m).

( The Pasquill stability class is used to generate estimates
of other atmospheric parameters which follow.

)The current settings of pertinent atmospheric parameters
are displayed in this list. If any of these are to be
changed, the first letter of the parameter to be changed
is entered. Note that the default--indicated by <N>--is
No for no changes.

The Monin-Obukhov length (Length in the list) is to be
changed, so L is entered in response to the prompt.

(. ) The list is redisplayed to verify the change and to
request any further changes. The (default) response of No
causes the program to go to the next question.

O_ The ambient temperature and pressure are entered.

DEGADISIN calculates the ambient air density for the given

input parameters.
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i Irun de-disin

DEnse GAs DISPersion Model input module,

Q Enter the simulation name : [DIR]3IRWNAE burro9s
INPJT MODULE - DESADIS MODEL

S Enter Title Block - up to 4 lines of 80 characters
To stop, tu.e 1//1

Steadu state simulation of BLRO
//(3ENTER WIND PARAMETER - UO ma/sv ZO (a), aid ZR(m)

UO - Wind velocitv at reference height ZO
ZR - Surface Roughmess

6.1yi.,2.05e-4

(~~) Enter the Pasouill stabilitv class: (AvBCiDYEYF) /Z> c

( The values for the ataospheric Parameters are set as follovs$
DELTA: 0.2000
BETA: 0.000
Monin-Obdulhv length: -9.3344 a
Sigu X Coefficient: 0.0200
Sigma X Power: 1.220o
Sig" X Rini" Distance: 130.0000 a
Do wou wish to change af of thee?
(Not DltaetaLengthCoefficientyPoer,iinin) J> L
Note: For infinity, ML = 0.0
Enter the desired Monin-rObukhov length: (a) -140.

( The values for the atospheric Parameters are set as follows:
DELTA: 0.2000
BETA: 0.00
Monin-Mujhov lenth* -140.0000 a
Sige X Coefficient: 0.0200
Sisea X Power: 1.2200
Sigma X Minim Distance: 130.0000 m
Do vou wish to change af of these?
(, DeltaBetaLengthCoefficint, Powerqinium) :N>

O Enter the ambient temerature(C) and Pressure(atm): 35.4,0.94

The ambient humiditv can be entered as Relative or Absolute.
Enter either R or A ,1 or a>:
Enter the relative humidit (Z): 12.3

G Ambient Air densitu is 1.0731 ks/af3
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O If the release is isothermal, respond "Y". A positive
. response causes DEGADISIN to ask for a list of

concentration, density, and mole fraction points for the
gas mixture. The default response is negative.

If the release is simulated as adiabatic, the default
negative response is chosen. For inclusion of heat
transfer effects, the surface temperature and the method
of calculating the heat transfer coefficient must be
specified.

(13) Water transfer to the source blanket (if present) can be
included in the calculation.

Enter the three-letter designation of the diffusing gas.
The properties of LNG as methane and LPG as propane are
included.

( A list of the properties for the specified gas (if
available) is given. If any of the parameters are to be
changed, the first letter of the parameter to be changed
in the list is given to the prompt. Here, the level at
which the flammability contours are calculated is changed
from 0.5 m to 1.0 m.

(@) The gas property list is displayed again. The default
response is no change.

(li) The lowest concentration of interest is the concentration
at which the calculations are stopped.

.'

S..,'
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! S this anIsothermal spill? ,,v of M>,

Is heat transfer to be included in the calculations <v or N> i
Enter the surface temperature C=] K : 310.
Do vou want to use the built in correlation, the WI. correlation, or
enter a Particular value?
(CorrLLNLcorr, Value) <D>

(QJ Is water transfer to be included in the source <v or >

Q Enter the code name of the diffusing species: Ing

( I he characteristics for the us are set as follows:
Molecular weit: 16.04
Storage temperature CKJV 111.70
Densitw at storage temperature, PANS Ek/mnl3: 1.6845
Kean Heat capacitv constant 5.60000E-08
Mean Heat capacitv Power 5.0000
Upper Flamnabilitu Limit [mole frac] 0.15000
Lower Flassabilit Limit Cmole frac] 5.00000E-02
Heisght of Flanubilitv Limit Wa] 0.50000
Do vou wish to change an of these? (No,MleTeiDen,eatPowerOJper,Lowr,Z) e.> z
Enter the desired Height for the flammable limit calculations: 1.0

O The characteristics for the gs are set as follows:
Nolecular weight: 16.04
Storage temerature [X]: 111.70
Densitv at storage tewerature, PAMB Ckg/mW3]: 1.6845
Mean Heat capacitu constant 5.60000E-O8
Mean Heat capacitv Power 5.0000
U per Fla mabilitv Limit Exmle frac] 0.15000
Lower Flaiabilitv Limit Cmole frac3 5.00000E-02
Heisht of Flammabilitu Limit EmW 1.0000

7 o vou wish to change arn of these? (NoMoleTemrDiin,Heat,PowerUepr,Lower,Z) AN>
Enter the LOWEST CONCENTRATION OF INTEREST (k./a/* ) : 3.e-3

J",
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( ) A initial mass of gas can be specified over the source.
This can be used to model aboveground release such as the
Thorney Island Trials and should be zero for steady state
releases.

'1I If a steady state release is to be simulated, type "Y" to
the prompt. For a steady simulation, the steady state
mass evolution rate (kg/s) and primary source extent (m)
are required.

O A note about the numerical parameter files is included.
These files contain various constant values used in the
programs to which the user has access without recompiling
the programs. Access is granted as a convenience.

( D EGADISIN will generate a command procedure suitable for
running the model under VMS.

)If so desired, DEGADISIN will initiate the command
procedure under VMS. If not, the program returns to the
operating system.

,

4-a
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Siec:fication of source rate and extent.

Enter the initial &ass of rn gs over the source. (kg)
(Positive or zero)* O.

Is this a Steady state simulation? <v or M> v

Enter the desired evolution rate C-] kg/sec : 130.
Enter the desired source radius [-] a : 2.06

In addition to the intormation just obtained, DE6ADIS
reiuire a series of numerical Parameter files which use
the sae nam as (DIRMR NIE given above.

For convenienre, examle rarameter files are included for
each step. Thew are:

EXAMPLE.ER1 and
EXAMU EER

Note that each of these files can be edited during the course of the
simulation if a rarmter roves to be out of specification.

D Do wo want a coeand file to be generated to execute the Procedre? <Y or n>
The comand file will be generated under the file nm:

burro9s.cos

© Do vou wish to initiate this Procedure? <v or M>
$

.4

4~h% %
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NOTES ON TRANSIENT SIMULATION OF BURRO 9

Beginning with the specification of the source rate and extent
the responses to all of the previous questions except the
simulation name (RUNNAME) are the same for the steady state
case and are not repeated.

@ An initial mass of gas can be specified over the source.
This can be used to model aboveground releases such as the
Thorney Island Trials.

®The default response is for a transient release.

The transient source description consists of ordered
triples of time, evolution rate, and source radius.

( An input file can be used to enter the data triples to
avoid typing errors or to use as output from another model
such as a liquid spreading model. The file format is the
same as the terminal entry format.

(.) The first item is the number of triples used in the
description followed by the triples with the last two
values showing no gas present.

DEGADISIN will generate a command procedure suitable for
running the model under VMS.

pIf so desired, DEGADISIN wil initiate the procedure under
VMS. If not, the program returns to the operating system.

1 6
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Specification of source rate and extent.

© Enter the initial mass of pure gas over the source. (ks)
(Positive or zero): 0.

( Is this a Steady state simulation? <V or N

Source Description

(The sae form used by the density descriPtian
is used by the source description as follous

first Point - time EiR1 at initial (nnmzero) values

nxt to last Point - tmezTEID ERl O.
last Point ti END+ EIRl4.

) Note: V*e final tin is the last tin entered whereEmnd R1 are non-zero
Do jou have an input file for the Source Description? Cy or NJ

S ENTER THE NUDER OF TRIFLES (naxz 30) FOR THE SGUCE WESIPTION: 4

Enter TIME (sec), EVOUTION RATE (k./mfi3), and M RADIUS (a)
0.,130,P22.06
S0. ,130.f22.06
81.,010.
82.,0.,0.

In addition to the information just obtained, DESMIS
rmuirs a series of numerical Parameter files which use
the sae nam as CDIR3RW INME given above.

For convenience, exaple Parameter files are included for
each step. They are;

EXAI9LE.ER1 P
CXAIULE.ER2, and
EXAPLE.ER3

4ote that each of these files can be editted during the course of the
simulation if a Parameter Proves to be out of specification.

3o jou want a command file to be generated to execute the Procedure? Y or ni
The commnd file will be enerated under the file name:

burro9.com

( Be You wish to initiate this Procedure? <v or N)intit
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The generated MNP files for BURRO9S and BURR09 are shown

in Figures IV.A1 and IV.2. If necessary, the user may edit the

INP file before beginning the simulation. The generated

command procedures are shown in Figures II.1 and 11.2.

IV.2. Example Simulation Output

After proper completion of the model, BURR09.LIS and

BURRO9S.LIS contain the output listing for the transient and

steady state releases, respectively. Figure IVA shows the

.4 predicted maximum ground level centerline concentration for

BURR09 as well as the maximum reported concentration as a

function of downwind distance.

",A

ii
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Stead state simulation of URRO 9

6.5M00000 8.000000 2.0500000E-04
3

0.2000000 0,000000 -140.0000
2.0000000E-02 1.20000 130.0000
308.5500 0.9400000 3.1530441E-03
0 310.0000
1 O. 0000000E00
0 0.OOOOOOOE+00

16.04000 111.7000 1.684480
5.6000001E-08 5.0000
0,1500000 5-.OOOOOO1E-02 1.000000
4.999999E-03
0. 0000000E+O

4
O.OOOOOOOE+00 130.0000 22.06000
6023.000 130.0000 22.06000
6024,000 O.O000000Ef00 0o0000000E+00
60Z'.000 O.O000000Et00 O.OO00000ETO0

FFFFTF

16-MY-1995 04:43:28,9
130,0000 39.10033 39,10033

Figure IV.l. BURRO9S.INP listing.

4 .
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Transient sisulatian of BURM

"56.30M00 8.000000 2.0500000E-04
3

0.2000000 0.9000000 -140.0000
2.OOOOOOOE-02 1.22000 130.0000
308.550 0.9400000 5.1330441E-03
0 310.0000
1 0.0000000E400

* 0 0.O000000E+00

16.04000 111.7000 it~446
3.60A.0001E-08 5.000000
0.130000 3.0000001E-02 1.000000
4,9""!9E-03
0 *OOOOOOOE400

4
0.0000000E+00 130,0o00 22.06Mo
80.00000 130-0000 22,06000
81.00000 0.OOOOOOOE+00 0*0000000E+00
82.0000 0.0O0000OE+'00 0.OQOOOOEOO

16-MIM1S 04:37:58.67

Figure IV.2. BURRO9.INP listing.

Si5
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APPENDIX A

DEGADIS MODEL INSTALLATION ON VAX/VMS

DEGADIS was developed under VAX/VMS V3.5 and VAX-I1 Fortran

V3.5 although there should be no installation difficulty for

VAX/VMS V3.2 or later.

The directory which contains the Fortran source code for

DEGADIS must be equivalenced with the logical name

SYS$DEGADIS:. If the full directory specification is

DQAO:[HACS.DEGADIS], issue the VAX/VMS command:

$ ASSIGN DQAO:[HACS.DEGADIS] SYS$DEGADIS:

with either the /PROCESS, /GROUP, or /SYSTEM qualifier (/SYSTEM

is recommended). Once this assignment is made, the files must

be compiled and linked to form DEGADISIN, DEGADISI, DEGADIS2,

DEGADIS3, and SDEGADIS2. The process which compiles and links

DEGADIS must have READ, WJRITE, and EXECUTE access privileges to

SYS$DEGADIS while only READ and EXECUTE access privileges are

needed to execute the existing models.

-64 •1 '. . . , ,-'" -s,,, I, ".,.N -A .M', .. . %
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APPENDIX B

CONSIDERATIONS FOR INSTALLATION OTHER

THAN VAX/VHS

There are two types of problems which may occur when

attempting to install DEGADIS on a different computer or

operating system. The first source of difficulty is the use of

non-standard ANSI Fortran 77 language elements. The second

source of difficulty is the use of external VAX/VMS routines in

DEGADIS.

The following list is a collection of the VAX-li Fortran

extensions which have been used in DEGADIS:

(*) In-line comments--An exclamation mark (!) is used to

include comments at the end of a valid statement.

(*) Special characters--The underscore (_) is used in

variable names.

(*) DO loops--DO loops are used with the structure:

DO v - el,e2[,e3]

END DO

where v is a variable name and el, e2, and e3 are

numeric expressions. The numeric expressions have the

standard Fortran 77 meaning.

(*) INCLUDE statements--INCLUDE statements simply allow

other source files to be inserted in the routine being

compiled at this point in the source. The system
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table '($SSDEF)' is used to check the status of

returning system routines.

(*) OPEN keyword NAME--The OPEN keyword NAME specifies the

file name to be opened.

(*) Format descriptors--The Q descriptor obtains the

integer number of characters remaining in the input

record during a READ operation. The dollar sign ($)
descriptor suppresses the carriage return at the end

of a line on output.
.Continuation lines--Continuation lines have been

expressed by using either a non-blank character in

column 6 or by beginning the line with a tab and a

number in the next column.

(*) Concatenation of character strings--Character strings

P are concatenated using two slashes (//).

"J., The following VAX/VMS subroutines have been used in

DEGADIS:

(*) SECNDS

TIME - SECNDS(TIMEO)

SECNDS returns to TIME the difference between the

number of seconds after midnight on the system clock

and the value of TIMEO.
(*) LIB$DATETIME

ISTAT - LIB$DATETIME (STRING)

LIB$DATETIME returns a 24-character ASCII string with

the system date and time. ISTAT is an integer

variable which accepts the return status.

(*) LIB$DO_COMMAND

ISTAT - LIB$DOCOMMAND (STRING)

LIB$DO_COMMAND issues the command STRING (a character

I, string) to VAX/VMS. If the command is issued, the

calling process is terminated, and ISTAT will contain

a failure code.
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CODE LISTING

AFGEM.FOR C-2 RIK6ST.FGR C-84
ALPH.FOR C-3 RTMIX.FOR C-92
CRFG.FOR C-6 SDEBADIS2.FOR C-96
DEGADISI.DEC C-li SORTS.FGR C-104
BEGADrIS.FOR C-12 SaRrs1.FaR C-107
DEGADIS2,DEC C-19 SRCl.FOR C-111
DEGADIS2.FGR C-20 SRTOUT.FOR C-119
BEGADIS3.EC C-24 SSG.FOR C-122
DEGADISJ.FOR C-25 SSGOUT.FOR C-124
DEGADISIN.DEC C-29 SSGOUTSS.FOR C-127
DE6ADISIN.FOR C-30 SSOUT.FOR C-130
ESTRT1.FGR C-35 SSSUP.FOR C-132
ESTRT2.FDR C-39 STRT2&.FOR C-140
ESTRT21SS.FOR C-41 STRT'2SS.FOR C-143
ESTRT3.FOR C-43 STRT3.FOR C-145
GAIVIAoFOR C-44 SURFACEFOR C-147

*"~*GETTIJI.FOR C-46 SZF.FOR C-149
HEADoFOR C-48 rPROP.FOR C-152
MOFOR C-53 TRANS1.FGR C-166
ZOT.FOR C-55 rRANS2.FOR C-169
NOOL.FOR C-67 rRANS2SS.FOR C-171
OB.FOR C-69 TRANS3oFOR C-173
PSIF.FOR C-71 TRAP.FOR C-174
PSS.FOR C-72 TS.FaR C-177
PSSOUT.FOR- C-75 rUPF.FOR C-178
PSSOUTSS.FOR C-78 UIT.FaR C-182
RIPHIF.FOR C-81
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C

C

FUNCTION AFGEN( TAB, XYSPEC)

Implicit Real*S ( A-Hp O-Z )p Intager*4 CI-N

C
include 'svsSdegadis:DEGADISl .dec'
comson/nmnd/Poundn p.,und

C
character*4 Pound
character*(E SPEC
DIMENSION TAB(1)

C
IF(X .GE. TAB(l)) GO TO 95
WRITE(lunlogq1100) mrspec
AFSEN zTAB(2)
RETURN

C
95 continue

ix I
100 Ix six + 2

C
IY IX+ 1
IF( TAB(IX).EG.POUNDN .AND. TAB(IY).E0.POUNDN 00G TO 500
IF(X BGE. TAB(IX)) GO TO 100

C
IXP aIX-2
IYP z IXP + 1

C
SL a (TAB(IY) - TAB(IYPW)(TAB(IX) - TAB(IXP))

* AFGEN = SW$X - TAB(IXP)) + TA9Q(YP)
RETURN

C
500 CONTINUE

* IX aIX-2
IY =IY-2
IXP 2 IX-2
IYP =IY-2

C
SL a (TAB(IY) - TAP(IYP))/(TA9(IX) - TAB(IXP))
AFGEN = SLU(X - TAB(IXP)) + TAD(IYP)

C
1100 FORMAT(2XP,"AFGEN? UNDERFLOW; argument: 'v1Pg13.5v3XA20)

RETURN
END

1-- swsldodisAFGEN.FOR

06 Z
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C
C SUBROUTINES TO CALCULATE THE VALUE OF ALPHA
C

SUBROUTINE ALPH

IspIicit Real*8 ( A-My 0-Z )v Inteser*4 ( I-N)

99~. C
include 'sisdgadis:DEGADIS1.dec'

J.~9.C

COMMON
S/ERRORISTPINERBNDSTPXIdTGITtUT;,iatwcpteboitmbpwtuh, XLIY
S XRI ,EPS7ZLOWPSTPINZERBNDZSTPIXZSRCERsesspsrcut,
$ htcutERNOBLNOBLptoertmergepsilon
S/PARM/UOZOZRMLUSTARKGRHOGERHOADELTAPBETA43AMMAF.CcLOW
$/ALP/ALF'HAv:lphal

C
REALS8 MLYK

C
EXTERNAL ALPHI

'.9.'C

PSI 2 PSIF(ZOPNL)
USTAR z UO*K/(dLOG((ZO+ZR)/ZR) -PSI)

C

ifuO .*a. 0.) then
alpha a 0.
ustar z 0.

9 return
endif

C
it(ialpfl.oo. 0) then

alpha x alpeo
return
andif

C
C* RMTI USED TO DETERMINE THE ROOT OF THE REQUIRED INTEGRAL EQUATION
C

lEND 40
SIER 0

C
CALL RTII(XFPALPHIXLIXRIPEPSIENDYIER)
IF( IER MNE. 0 ) CALL trap(19PIER)

ALPHA zX

RETURN
END

C

1 -- sws~dogaJis:ALP4.FOR

N

~ 7 .9. ~ .99 '9. \h . ' 2 * > - qq
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C FUNCTION TO EVALUATE THE WEIGHTED EUCLIDEAN NORM OF THE

*C ERROR ASSOCIATED WITH THE POWER LAW FIT OF THE WIND PROFILE.
* C

FUNCTION ALPHI(X)

Implicit RealES ( A-H, O-Z )y Integer*4 (I-N

C
include 'svsSd9adis:DEGADIS1.dec'

C
COMMON
S/ERROR/STPINERBNDSTPNXWTRGWTtaWTapwtvicwtebowtabowtuhXLI,
I XRrEPSPZLOWSTPINZERBNDZPSTPtIXZSRCOERpsrcsssrccuts
S htcutERNOBLNOBLptpcrfgervepsilon
S/PARM/UOPZOZRDILUSTARKGRHOERNOAeDELTADETAPGAMMAFCcLOW
S/ALP/ALPHA, aiphal

C
REAL*8 MLYK

C
DIMENSION Y(1)vDERY(l)vPRMT(3)PAUX(8)
EXTERNAL ARGARGOUT

C
ALPHA =X

C
PRMT(1) = ZO
PRMT(2) z dmaxl(ZLOWtzr) to take care of large zr

-r. PRMT(3) z STPINZ
PRiIT(4) z ERBDZ
PRMT(5) a STPMXZ

C
YQl) = 0.0D00

'p C
DERY(1) a 1.ODOO

C
* NDIM a I

rHLF = 0
C

CALL RKGST(PRMTYDERYNDINIHLFARGARGOUTAUX)
C

IF(IHLF .GE. 10) CALL trapQ(1HLF)
ALPHI Y(1
RETURN
END

c
c

C
C FUNCTION TO EVALUATE THE ARGUMENT OF THE INTEGRAL EXPRESSION
C

SUBROUTINE ARG(ZYPDPPRlT)

2 -- svs~d#9adis:ALPH.F0R
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Impiicit Ream ( A-Ho O-Z )y Intager*4 (I-N

C
include 'svs$dsuadis:DEGADISl .dec'

C
COMMON
$/PARM/UOZOiZRPML,USTARiKGRHERHADELTABETAGAMtHAFCCLOW
S/ALP/ALPHAtalphal
$/aiphcoa/ islpt1,aIpco

C
REALSS MLYK

C
DIM ENS ION Y(l)PD(l)PPRMT(1)

C
CUS* WEIGHT FUNCTION USED
C

Wd s l.DOO/(l.DOO + Z)

C
C*U WIND VELOCITY @ Z -- BEST FIT
C

UBST z USTAR/K*(dLOG((Z+ZR)/ZR) -PSIF(ZPML))

CU*WN EOIYIZ- OE AdAPOIITO
CU*WN EOIY@Z- OE A PRXMTO

UAPaU Z/O LH
C APaU ZZ)* LH

D()=C US AP LGZZ)5UL
D()aETURN-ULP LO(/0) UL
ETN
EN

C
SURUIEAGU
SURE T N E A G

END

3 -- sws~deadis:ALPH.FOR
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C
)C SUBROUTINE TO CREATE RADG.GSTRosredenvsrcucvsrcwaosrcenth DATA LISTS

C
C PARAMIETERS - TABLE -WORKSPACE VECTOR
C NTAB -DIMENSION OF TABLE DIVIDED BY iout..sre
C RER - RELATIVE ERROR BOUND OF CREATED
C DATA PAIRS BY LINEAR INTERPOLATION
C
C VALUES OF TIMEr RADO, height# OSTRY SZOP vey wav rhot Rip
c wcywarenthalpvvtoap
c ARE READ INTO
C TABLE(l) TO TABLE(13) RESPECTIVELY.
C

C
SUBROUTINE CRFG(TABLEYOTABvP r)

Implicit Real*S ( A*-Hv O-z )v Intoser*4 CI-N

p C
DIMENSION TABLEC 1)

C
include 'svs~degadis:DEGADIS1 .dec'
Parameter (zero= 1.9-20)

c
COMMON
$/SEN3/ radg(2,maxI),estr(2,maxlbvsrcdn(2,maxl),srcc(2,pmaxl),
$ srcwa(2ymaxl)vsrcenth(2pnsxl)
$/coaata/ istabptambpambohusidrisoflotsurftihtflyhtcopiwtflpitco
$/PARIISC/ RMSZMPtEflAXRMAX, TSCl ,ALEPHTEND
$/PtILAG/ CHECXI PCHECK2,AGAlNtCHECK3pCHECK4,CHECKS
$/NE?4D/ POUNDN, POUND

C

characterl4 Pound
C

LOGICAL CHECKI ,CHECK2,AGAIN'C4ECK3,CS4ECK4,CHECK5
C

DATA NI111
c

data iti/l/ tint - element no 1 in record
data ir// Radg - e~lement no 2 in record
data ies/4/ a star - element no 4 in record
data idn/S/ rho - looont no 8 in record
data iwc/1O/ !wc element no 10 in record
data iwa/1l/ va -element no 11 in record
data ien/12/ enthali'v - element no 12 in record

C
C
C OUTPUT CREATED VECTORS TO A PRINT FILE
C

1 -- swsfd#9adis:CRFe.FOR
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C
READ(99S) (TABLE(J)pJalviot.sve)

bIRITE(891111)
WRXTE(8i1105)
itisaotle 1) then
IdRITE(8,1102)
WRITE(BP1103)
WRITE(81140) (TABLE(J),Jul,6),tablu(8),tabl.(9)
also
WRITE(8, 1100)
WRTE(P1104)
IRZTE(SP1140) (TABLE(J),J21,6),table(B),table(13),table(9)
andi f
ispacs, a 1

C
1100 FORIAT(/,5Xt'Tje'r5Xt2X,'Gas Radius't2,x,4XY'Hei~ht'v4Xp

$4x,'Qstar',5M,2x,'SZ(xxL/2.)',2::,1X,'Nole frac C'P':,
$3x,'Densityg',4x~lx,'Temperature',2x,3xg'Rich No.'p3x)

1102 FORMAT(/,5Xg'Tine',5XP1,.'Gas Radius',2xv4Xp'Heisht'v4Xv
$4x,'Ostar',5xe2x,'SZ(xL/2.)'2-.:,1X,'Mole frac C'P,2xo
S3x,'Densjtii'v4xv3xv'Rich iNo.',3x)

1103 FORIIAT(IH ,5X,'sec'n6X,6X,'m',7X,6X,'m',7X,

1104 FORIIAT(H ,5X,'sec',6X,6X,'m',7X,6X,'m',7X,
52XP,kg/g*2/s',3X,6X, ''7X,14x,3x, 'ks/m**3' 4x,6,x,'K',7x,14x,/)

1105 FORJIAT(I 1H 23X. '*flU*' 21X, 'CALCULATED SOURCE PARAMETERS'P',1XY

C
.' .,RADG(1,1) a0.

RADG(2tt) aTARLE(2)
QSTR(1.1) a 0.
QSTR(2v1) z TABLE(4)
srcden(1,1) =0.
srcdan(2p1) atable(S)
sreuc(111) a 0.
srcwc(2r1) z table(10)
srcsaa(lyl) 2 0.
srcwa(2ol) a table(II)
sreenth(It1) a 0.
srcenth(2t1) a table(12)

C
READ(99*) (TABLE(J)?J1,piout-sre)
L a2

C
C**U L IS THE NUMBIER OF RECORDS WHICH HAVE BEEN READ
C

100 CONTINUE
DO 120 I=2,rNTA8

C
C2U* MOVE LAST RECORD READ INTO THE LAST ACTIVE POSITION OF TABLE

2 -- s~i~atadisCRFG.F0R
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C
Do 130 J x 1,iout..sre
KK a iout-.sre * (I-1) + J

130 TABLEMK) aTABLEMJ
KK a iout.sre

C
C*US READ THE NEXT RECORD. INCREMtENT L.

L a L+ 1
READ(99$,END=900) (TABLE(J)yJzltiout-.src)

C
C

DO 140 Kkk = 21l
C

KT a iout.srct(Kkk-1) + iti
KRG a iout..src*(Kkk-1) + irg
KQSTR a iout-.src(Kkk-1) + ius
KCA a iout..src*(Kkk-1) + idn
Kwac a iout..src(Kkk-1) + Wue
Xiii iout..qrc1(Xkk-1) + iwa
Ken =iout-.src(Kkk-1) + ien

C
tieslot a radg(1,ni)
ratio a (table(kt) -timeslot) /(table(iti) -timeslot)

c
AI4SRG x (TABLE(irg) -RADG(2IYNI)) * ratio + RADG(2YNI)
ANSO x (TABLE~ios) - STR(2yNI)) t ratio + GSTR(2FNI)
AI4SCA a(TABLE(idn) -srcdvn(2,NX)) S ratio + sreden(2YNI)
ANSwC u (TABLE(iwc) -srcwc(2,NI)) * ratio + srcwc(2PNI)
ANSwa a (TABLE(iwa) - srewa(2?Nr)) * ratio + srcwa(2pNI)
ANSen = (TABLE~ion) - srcenth(2,mI)) * ratio + srcenth(z,HI)

C
ERRS = ABS(ANSRG - TABLE(KRO))TABLE(KRO)
EROSTR z ABS(ANSO - TABLE(KOSTR) )/(TABLE(KQSTR)+zmro)
CR0 = dIAXI(ERR69EROSTR)

ERCA a ABS(ANSCA - TABLE(KCA))/TABLE(KCA)
CR0 x dtAXI(EROPERCA)

ERwC = ABS(AHSwC - TABLE(KwC))/(TABLE(KwC)+ zmro)
ER0 x dfAXl(EROERwC)
ERwa 2ABS(ANSwa - TABLE(Kwa))/(TABLE(Kwa)+ zero)
ERO s dNAXI(EROPERwa)
ERen c ABS(ANSen - TABLE(K~n)8/(TABLECKen)+ zero)
CR0 dNAX1(EROPERen)

C
IF(ERO .GT. RER) 00 TO 150

140 CONTINUE
120 CONTINUE

C
WRITE(lunloM, 1110)

3 -- svs$dgadis:CRFS.FOR
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C
C*f RECORD NEXT DATA PAIR, SINCE ERROR EXCEEDED# RECORD THE LAST
C*UE DATA PAIR WHICH SATISFIED THlE ERROR CRITERIA WHICH IS STORED
C*U? IN TABLE(KK-(iut-.sre-1)) TO TABLE(K)
C

150 NINaIr+ i
IV(NI .GT* NAXL)CALL trap(S)

C
KT aKX -iout..sr + iti
KMG a KX - iout-.src + irg
KOSTR a KK - iout-.src + ias
KCA a KK - iout..sre + idn
KbIC a KK - iout-.sre + iwac
Kwa a KK - iout..sre + ima
Ken a KX - iout..src + ion

C
RADG(1,NI) - TABLE(KT)
RADO(22NI) a TABLE(KRG)
QSTR(1tNI) x TABLE(KT)
QSTR(2vNI) a TABLE(KQSTR)
sreden(IYNI) 2 TABLE(KT)
srcden(2pNI) a TABLE(KCA)
srcwc(?1,N) z TABLE(KT)
srcue(2,NI) x TABLE(KWC)
srcwa(lNI) a TABLE(KT)
srcwa(,PNI) x TABLE(KWA)
sreenth(lyNI) a TABLE(KT)
srcenth(2,NI) a TABLE(KEN)

C
CUS WRITE THE POINTS JUST RECORDED TO UNIT=8
C

it(isatl.ea. 1) then
WRITE(8,1140) (TABLE(J)tJuktpkt+5),table(kt+7),table(kt+8)

WRITE(SP1140) (TABLE(J),Jzktfkt+S),table(kt+7),
1 tabl@(kt+12) ttable(kt+S)
andif
ispact 2 ispac + I
it(ispace.ea, 3) then

ispact x
u ri to (SP1111)
endif

C
6O TO 100

C
900 CONTINUE EOF encountered

C
NI *NI +1I
IF(NI+1 .GT. 1 AXL) CALL trap(3)

RAD(19NI) x TABLE(iti)

4 -- sysSdosadis:CRFG.F0R
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RADG(2?NI) =TABLE(irg)

QSTR~lNI) TABLE(iti)
GSTR(2yNI) z TABLE(ios)
sredeqn(loNI) aTABLE(iti)
srcdmn(2pNI) a TADLE(idn)
srewc(1,NI) z TABL.E(iti)
srciac(2vNI) a TABLE(iwc)
srcwa(1,NI n TABLE(iti)
srcua(2pNI) z TABLE~iwa)
sremnth(1,NI) z TABLE(iti)
srcenth(2#Nl) = TABLE(ien)

C
ifisofl.eeo 1) then

else

endi f
ispace X ispace + 1
if(ispace~ue. 3) then

ispace - 0
write(S, 1111)
endif

C
NI X NI + 1
Do 910 1 -102
RADG(IPNI z POUNDN
QSTR(ZvNI a POUNDN
srvden(IND41 a POUNDN
srewac(IPNI) aPOUNON
stcwa(IONI) = POUNDN
srcenth(IPNI) z POUNDN

?10 CONTINUE
C

RETURN
C
1110 FORMAT(' ?CRF67 TABLE exceeded without Point selection

S'- execution continuing')
1111 FORI9ATCZH )

c1140 FORMAT(1H v<iout-.sc>(1P013.6vjX))
1140 FORMAT(IM F9(1PG13.6ylX))

END

5 -- sisSdeudisfCRFG,FOR
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C
C
C DIM'ENSIONS/DECLARATIONS for DEGADISI
C

include 'sisdegdis:DEGADISIN.dec'

c inaxi is the length of the /GEN3/ output vectors

Il araneter C lunlog. 6P
1 sartpia 1.77 245 3851t sart(pi)
2 S8xls 600P

3 maxl&2= 2*Iaaxl P
4 iout.src= 13)

C
04,,

1 -- svsSdegadisgDEGADIS1.DEC
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PROGRAM DEGADISI
C

C
C Program description:
C
C DEGADIS1 estimates the ambient wind Profile Power alpha and
C characterizes the Primary gas source.
C
C
C Program usage:
C
C Consult Volume III of the Final Report to U. S. Coast Guard
C contract DT-CG-23-80-C-20029 entitled 'Development of an
C Atmospheric Dispersion Model for Heavier-than-Air Gas Mix tures'.
C
C J. A. Havens
C T. 0. Spicer
C
C University of Arkansas
C 2:7 Engineering Building
C DePartment of Chemical Engineering
C ':'etteville, fiR 72701
C
C April 19S!
C
C
C This project was sponsored bu the U. S. Coast Guard and the Gas
C Research Institute under contract DT-CG-23-80-C-20029.
C
C

Disclzimer:
C
C This :omputer code material was Prepared by the University of
C Arkansas as an account of work sponsored by the U. S. Coast Guard
C and the Gas Research Institute. Neither the University of Arkansas,
C nor anv Person acting on its behalf:
C
C a. Makes any warranty or representation, express or implied,
C with respect to the accuracy, completeness, or usefulness
C of the information contained in this computer code material,
C or that the use of any apparatus, method, numerical model,
C or Process disclosed in this computer code material may not
C infringe Privately owned rights; or
C
C b. Assumes any liabilitv with respect to the use of, or for
C damages resulting from the use of, any information,
C3PParatus, method, or Process disclosed in this computer

:ode material.

A-- ssdeadis:DEGADIS1.FOR

NA.%N



C-13

C

C.

C

C DIMENSIONS/DECLARATIONS

Implicit Real$8 ( A-My O-Z )i Integer*4 (I-N

include 'sws~dviadis:DEGADIS1 .dec'

C

Paraeter C ntabO=910i

$ ntabantabO/iout-.sre)
C

include '($sidef)'
C
C BLOCK COMMON
C

COMIMON
;/W3EN3/ radg(2,lia:l)astr(,pmaxl),srcden(2tuaxl),sreuc(2,imaxl),
f secwa(2ymaxl)twsrcenth(2,.exl)
$/TITL/ TITLE

* 5/CENI/ ET('1yisen)?RlT(2ri9*n)
$/GEN2/ DEN(Spimen)
$/ITI/ TlYrIIIPPrSRCo TOBSYTSRT
$/ERROR/STPINERBNiDSTPNXUTR3,UTtsUTywtvc wtebiwtabpwtuhXLI,
I XRIEPSZL.OVSTPINZERBNDZSTPNXZSRCOERisrcssisrecut,
S htcutERNOBLNOBLpttcrfguwyepsilon
I/F'ARM/ UOZOPZRMLUSTARKPGRHOERHOADELTAPBETAOAINAFrCcLOW
$/SZFC/ szstpOvszerr, szstpmxyszszO
I/coma.Irop/ gas-..wgas-tempgas..rhoergas.cpkUs-.cpp,
S aUs..fI ,us..ligas....spUas..naae
I/comatm/ istabptambopambthusidtisoflptsurfrihtflphtcpiwtfliwtco
$/PARMSC/ RllSZMiEMAX, RMAX, TOC1IALEPHP TEND
S/co..ss/ essslentswidpoutccyoutszpoutbtoutlsw.clswalpsenlsrhl
1/PF4LAO/ CHEC Kl ,CHECK2,4AANCHECK3,CHECK49CHECK3
1/'ducom/ vu.avub~vuctvudyvudeltaov'?la

1/com..ENTHAL/ H-.msrte9H..ai rrte9H-.watrte
V NEND/ POUNDW~OUND
S"ALP.' ALPHAPclphzl

1.s/-d-con/ -e' delrhomin
VCM-.SURFi' HTCUTS

- i ;dis:EGAD1S1.FOR
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C
';ha racte r*8O TITLE (4)

character*4 Pound
character*^44 TSRC, TINP, TOBSYTSRT
cha racter*3 gas-n.rame

C
real*4 ttl
REALS8 ML)K
LOGICAL CHiECKi CHECK2, AGAlNCJiECX3rCNECX4y CHECKS
logical vuflag

C
REALS8 LYLO
DIMENSION PRtT(25)vY(7)vDERY(7)YAUX(8y7)
EXTERNAL SRCl ,SRC1O
character*40 oPnrlP
character OPNRUP( 40)
character*4 INPPERIPSCDvTR.6'scl

dim~ension table(ntab0)

eouivalence(oPnrtj(1) ,oPnruPl)

C

C DATA
C

DATA POUNDN/-l.E-20/POUND/'// VI
DATA USTAR/0 */ ,GARRAF/O .1

DATA 0/9.81/PK/O.35/
DATA 0AMNAF/0./
DATA PRMTIT/25*0./
DATA Y/7*O * 1,DERY/7*0.*/
DATA TIMEO/O./ pNDIM/0/
DATA E1AX/0./YTSC1/O./
DATA ET/igen*0.,igen*0./,RIT/igenSO.,igen*0./
data DEN/ien*.igen*O.,zgen*Oiuen*0. ,ign*O./

DATA INP/'.inp'/YERI/'.erl'/
DATA cSCD/'.scd'/FTR24/'.tr2'/
data scl/'.scl'/

0

C
C MAIN
C
COS GET THE EXECUTION TIMlE
C

tl z secnds(0.)
istat z libldate-.TIHE(TSRC)

3- svsldegadisDEGADIS1.FOR
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if(istat one, ssS..normal) stop'libdate-.tiae failure'
C
C*** GET THE FILE NAMIE FOR FILE CONTROL
C

C WRITE(lunlogp1130)
c1130 FORMAT(XEnter the file name being used for this run:' 'rS)

read(SY1000) nchartopnrup unit 5 gets command file too
1000 format(o'40a1)

-' opnrupt x opnrup'l(lnchar) // erl(1:4)

CALL ESTRTI(OPNRUPI)
HTCUTS =HTCUT

C
opnrupl opnrupl(lnchar) // inp(1:4)
CALL IO(tendr~mass0,OPNRUP1)

% CALL ALPH
*55. C

31phal = alpha+1.
WRITE(lunlogvllOS) ALPHA

* - 1105 FORMAT(5X'THE VJALUE OF ALPHA IS 'PF6.4)
C
C

GAMPIAF = GAMMA(1./ALPHAl)
TSC1 = TEND

C
5... c

ct* set the densitv and enthalpv functions in TPROP
C

call setenthal (h-..asrteph-.airrteph-.watrte)
call setcden(1.DO0,0.D00Fh-2.asrte)

C
C..

C
C SOURCE INTEGRATION (CA = RHOE)

4ornrupl opnrupl(lonchar) // scd(1:4)

OPEN(UNIT=~,NAflEOPNRUP1, rec1=202,TYPE='SCRATCH',
S carriagecontroaluJ.st'
$ recordtwpen'variable')

C
pod 9mass z Iaass0

C
C...
C
C START THE GAS BLANKET?
c

L = SORTPI*AFGEN(RlTTI EO, 'RlT-MN')
L OSTRE z AFGEN(ETyTIMEO, 'ET-MN')/L/L

4- sidegadis:DEGADIS1.FOR
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astar =0.

ifCuO .nh. 0.)
1 astar x rhoe*ktustaralpha1Sci.11au/(de11av-1.*)/Phihat( rhoeL)

write{lunlogY3010) tiaeOp1,szyestariestre
IF(QSTRE.1t.GSTaR .and. gmass0.ee.0.) then

tscl 2 0.
SOTO 105
endif

C
100 CONTINUE

checK3 = .false,
C
C*U* INITIAL CONDITIONS

it(tie0.ne. 0.) then
LO = SQRTPr:AFGEE(Rltr~TfEOF 'RXT-NN')
OSTRE = AFGEN(ETrTIMEO, 'ET-MN' )/L0/LO

C
cistar =0.
if(uO.rie. 0.)
1 astar = rhoe$kustartalphaldella/(dellau-1. )/Phihat(rhoeLO)

C

endif
C
C*** SET UP INTEGRATION PARAMIETERS
C
CU$* VARIABLE SUBSCRIPT

C*** RG Y(1)
CU* mass Y(2)
C*** massc Y(3)
C*** massa Y4
CU* Entha1pv Y(S)
ctU* Moe (6
C*** TIME x
C

PRMT(1) = TIMEO
PRKr(2) = 6.023E2.3
PRMT(3) = STPIN
PRMT(4) = ERBND
PR11T(5) z :3TPMX

C PRMT(6) * E1IAX -- OUTPUT
c

do iii = 6f23
prat~iii) x 0.
endda

C
'1)= AFGEN(R1TTIME0p'R1T-MN')

S- swsidegadis:DEGADIS1.FOR
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Y(2) = dmaxlC gaasso (pj$Y(1)**E211.l*srccut~rhoe))
vuflag = .false.
htod z 9mass/rho@/2./pi/Y(l)U*3
prmt(22) z htod * 2.*Y(1) !initial height of the tail
Pr~mt(24) = prat(2*6)
prmt(23) = 0. Iinitial height of the head
Prat(25) = Prmt(23)
if(htod .9t. 0.1) vuflag = true.
Y(3) = Y(2)
Y(4) z0.0
Y(5) = Y(3) S h..aasrte
VW6 = 0.0

C
DERY(l) = WTRG
DERY(2) z idTts
DERY(3) z WTvc
DERY(4) = WTva
DERYCS) = WTeb
derv(6) = wtab

C
HumII = 6

C* PERFORMI INTEGRATION
C

WRITE(lunlogv1145)
1145 FORMATC(X.'Sesinnins Integration Step -Gas blanket')

C
CALL RKGST(PRlITYDERYNDINIHLFPSRC~ISRCIOPAUX)

C
IP(IHLF SGT. 10) CALL trap(lYIHLF)
IF(CHECK3) then

TEND =TSC1

G0 TO 110
end if

* a,

C

C RESTART THE GAS BLANKET?

TIIIEO x TSC1
L = SQRTPI$AFGEN(RlTTIIEO,'RlT-N')
OSTRE z AFGEN(ETYTIMEO,'ET-IN')/L/L

c
astar z 0.
004.One. 0.)
1 astar z rhoe$ustar~alphalSdellaw/(dellav-1.)/Phihat(rhoe'L)

write(lunlogY3010) time0plpszpostar'gstre
3010 foraat(//F' time0? ',1pi13.3,t40v'1: ',PIP13.3i

IF(OSTRE SGt. QSTaR) GO TO 100

6 -- svsldesadis:DEGADIS1.FOR
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C..
C
C SOURCE INTEGRATION N O GAS BLANKET
C

105 continue
WRITE(lunlog, 1146)

1146 FORMAT(SXY'Source calculation - No Gas blanket')
C

CALL NOBL(timeout)
C

if(check3) then restart blanket calculation
tiujo = timeout,
goto 100

end it
C
C

110 RMAX z1.01*RMAX !GUARANTEE A GOOD VALUE
alepti 0.
if(uO .ne. 0.)
1 ALEPH = UO/BAMlAF(SZM/ZO)*SALPHA

2/(SORTPI/2.*RM +RMAX:2*ALPHA/ALPHAI)

C

rewind (unit=9)
apnrupl aopnrupl(l:nchar) /.' scl(104)
open(unit=8vnaae=opnrupi, tvpe= new'r
I carriagfcontrolz'fortran't recordtvpe'lvariable')

C

call head(goass0)
call crfg(tableintabierfger)
call head(goass0)

CLOSEf'UNIT=9)
close(unit=S)

C
opnrupl = apnrupl(l:nchar) //tr2(1:4)
CALL TRANS(OPNRUP1)

C
C*** CALCULATE EXECUTION TIME

ttl = tl
tlxSocnds(tTl)/60.

WRITE( lunlogP2000) TSRC
WRITE(Iunlogo2010) TI

2000 FORMAT(1XP'BEGAN AT 'PA24)
2010 FORMAT(3Xv' **** ELAPSED TIMlE ** '?1p913.3p' min '

C
STOP
CD

svs~dugadis:DEGADIS1.FOR
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C ....................

C
C
C DIMENSIONS/DECLARATIONS for DEGADIS2
C

include 'swsSd@Aadis:DEGADISl .dec/list'
C
C MAXHOB IS THE MAXIMUM NUMBER OF OBSERVJERS ALLOWED.

* C
Parameter( aaxnob a 50p

1RT2a 1.41 421 3562p 1 sart(2.O)
sopio2u 1.25 331 4137) Isewrt(pi/ld.)

C
#40,

I -svsdadis:DEGADrS2.DEC
IN
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PROGRAM DEGADIS2
C

C
C Prosram description*
C
C DEGADIS2 Performs the dounwind dispersion Portion of the calculation
C for each of several observers released successively over the transient
C gas source described bw DEt3ADISl.
C
C
C Program usagme*
C
C Consult Volume iII of the Final Report to U. S. Coast Guard
C contract DT-CS-23-80-C-20029 entitled 'Development of an
C Atmospheric Dispersion M~odel for Heavier-than-Air Gas Mix:tures.
C
C J. A. Havens
C T. 0. Spicer
C
C Universitw of Arkansas
C 227 Engineering Building
C Department of Chemical Engineering
C Favetto~villev AR "14701
C
C April 1985
C

C This Project was sponsored bw the U. S. Coast Guard and the Gas
C Research Institiite tinder coantract DT-CO-23-80-C-20029.
C
C
C Disclaimer:
C
C This computer code material was Prepared bw the Universitw of
C Arkansas as an account of work sponsored bv the U. S. Coast Guard
C and the Gas Research Institute. Neither the Universitv of Arkansas,
C nor anw Person acting on its behalf:
C
C a. Makes anw warrantv or representation, express or implied,
C with respect to the accuracup completeness, or usefulness
C of the information contained in this computer code material,
C or that the use of anv apparatus, methodv numerical sodel,
C or Process disclosed in this computer code material saw not
C infringe Privatelw owned rights; or
C
C b. Assumes any liabilitv with respect to the use ofq or for
C damages resulting from the uie aft ai informationr
C apparatus, method, or Process disclosed in this computer

1 -- svs~dogadis:DEGADIS2.FOR
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C code material.
CA c

C
C
C
C
C

C DIIIENSIONS/DECLARATIONS
C
C

Implicit Resl2S ( A-H? O-Z )v Integor*4 (I-N

include 'ss~dgdisD*EGADIS2.duc/list'
include 'CSssdef)'

C
CONIION

'K, SEN3/ radg(2,aaxl),ostr(2,aaxl),srdn(2,omaxl),srcwc(!,.oxl)t
S srcwa(21naxl)psrcmnth(42,aaxl)
S/SSCON/ iREC(maxnob,2) ,TO(aaxnob) ,XV(maxnob)
$/TITL/ TITLE
$/GENI ET(2,vi~en)vR1T(2?iAgn)
$/a WV/ DEN(S1tgon)
I/PARl/ UOZOZRrlILUSTARKGRHOERHOADELTABETAGAMMtAFCcLOU
S/casir4rop/ gus-.awa, as-.temp, gas.rhoet Wds-.cpk ,gas-.cp,
S gas..utl gas-.llpgas-zspogas-.name
511TI TI FTINPrTSRCPTODS#TSRT
5/ERROR/SYOER, ERRO, SZOERtWITA IO, ITOOO WTSZO ERRP, SMXP,
S WTSZPIJTSYPUTPUPTDHERROS1IXGERTDNFERTUPF, ITRUHIdTDHG
S/camatm/ istabptaabpambphumidtisoflptsurftihttlphtco~iwtflpwtco
S/PARIISC/ RN, SZJ ,ENAXRNAX, TSC1 ,ALEPH~ TEND
S/STP/ STPOPSTPPODLPOLLPSTPGODLGODLLG
S/PtILAG/ CHECKI ,CHECX2,AGAINCHECK3,CHECX4.CHECXZ
S/com..sjgx/ sigx-.cosffosigx..powpszgx.atn-.distpsig..flag
S/NEND/ POUNDN ,OUND
$/ALP/ ALPHAalphal
S/phicoa/ iphiflpdollav
I/sprd-.con/ cop doirhomin
S/COII..SURF/ HTCUT
S/STopIT! TSTOP
S/CNOS/ mos

C
characterSS0 TITLE(4

C
choractor*4 Pound
chsractor*24 TINPoTSRCF TOBSPTSRT

2 s-£isldogadls :DEGADIS2.*FOR
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character*3 gas-.name

rea*4 ttl
REAL*8 KvilL9L
LOGICAL CJ4ECK1 ,C)EC2,AGAINtCHECK3,CHECK4, CHECK5

C
characterS4 TR2tER!,IPcWDPTR3
charactor OPNRUP(C40)
charaetor*40 OPNRUP1
touivalence (opnrup( ) vopnru,1)

C
C DATA
C

DATA TSTOP/O./
DATA POUND/W/ '/POUNDt4/-1.E-20/

C
DATA TIMEO/O./vNDIM/O/
DATA RADG/madl2$0./,QSTR/axl2O*./srcdon/maxl2'*O./
DATA NREC/maxnob*OtmaxnobgO/, TO,ma:nobO./,XV/maxnob*0./

C
DATA TR2/'.TR2'/vER Z/'.ER2'/
DATA PSD/'.PSD'/tTR3/'.TRZ'/

C

C
C MAIN
C

TIa SECNDS(O.)
istat = libidate-.TIME(TODS)
ifistat .not ssS..narmal) stop'libdate-.tiae failure'

C
Cm* GET THE FILE NAME FOR FILE CONTROL
C
c WRITE(5i 1130)
c1130 FORMAT(' Enter the file name being used for this run: 'P$)

rvad(5Y1130) ncharpopnrup
1130 format(o'40a1)
C

opnrupl 2 OPNRUP1.1:nchar) // er2(1*4)
CALL ESTRT2(OPNRUPI)

C
C*u: GET THE COMMON VARIABLES CARRIED FROM DEGADIS1
C

opnrupl x OPNRUFZUl:nchar) // tr2(1:4)
CALL S rRT2OGPHRUP1 ,I-aaSrte)

C

C

3 -- sws$deoadis:DEGADIS2.FOR
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C PSEUDO STEADY STATE CALCULATIONS
C INTEGRATION IN SUBROUTINE SUPERVISOR
C

opnrijpl x OPNRUP1U:nchar) // Psd(1:4)
OPEN(UNITz9iTYPE'NEJ' NANE=OPNRUPI,

S carriagocontrola'list',
S recordtvjpuu'variable')

C
CALL SSSUP(H-.assrte)

C

C
CLOSE(UNrT=?)

C
C

call s~tden(l.yO.pH_2.asrte) adiabatic mix:ing w/ Pure stuff

C
opnrupl a OPNRUP1(l:nchar) //tr3(1*#4)

CALL TRANS(OPNRUPI)
C

ttl ti
TI SECNDS(tT1)

AT1 T1/60.
WRITE(lunlogP4000) TOS
&RITE(lunlogY4010) TI

4000 FORMfAT(3WREGAN AT 'P440)
'I4010 F0RHAT(3Xi'*U* ELAPSED TIME $:'FlPG13.3o' min')

C
STOP
END
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C declarations for DEGADIS3

include 'sws~dvsadis:DESADIr2.d~c/list'

Parameter ( maxnta4Op
$ maxtnobzmaxntemaxnab)

c

I -- svs$d*dsDEGADIS3.DEC
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PROGRA I DEGADIS3
C

C
C Program description:
C
C DEGADIS3 sorts the dowjnwind dispersion calculation made for each of
C the several observers in DESADIS2. The output concentrations at
C several given times saw then be corrected for along-wind dispersion
C as desired.
C
C
C Program usage:
C
C Consult Volue III of the Final Report to U. S. Coast Guard
C contract DT-CO-23-8O-C-20029 -entitled 'Devulopment of an
C Atmospheric Dispersion Model for Heavier-than-Air Gas Mixtures'.
C
C J. A. Havens
C T. 0. Spicer
C
C University of Arkansas
C 2~27 Engineering Building
C Department of Chemical Enineering
C Faijettevillet AR 72701
C
C April 1985
C
C
C This Project was sponsored bw the U. S. Coast Guard and the Gas
C Research Institute under contract OT-CO-23-80O-C-160O29.
C
C
C Disclaimer:
C
C This computer code material was Prepared bu the University of
C Arkansas as an account of work sponsored by the U. S. Coast Guard
C and the Gas Research Institute. Neither the Universitv of Arkansast
C nor anv Person acting on its behalf:
C
C a. Makes anu warrantu or representationy exp~ress or impliedq
C with respect to thse accuracy completeness, or usefulness
C of the information contained in this computer code material,
C or that the use of anv apparatust method, numerical model,
C or Process disclosed in this computer code material maw not

dC infringe Privatelu owned rights; or
C
C b. Assumes any liability with respect to the use oft or for
C damages resulting from the usc -jf, any informationt

1I- sws~dogadis:DEGADIS3.FOR
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C ai'paratusp methody or Proces.disclosed in this computer
C code, material.
C
C

C

CAC
Implicit Real*8 (A-My O-Z )v Integer*4 (I-N

include 'sws~d@1adis:DEGADIs3.dec/list'
include '(Sssdef)'

C
C*** MINIMUM DIMENSION ON TABLE IS 6 *MAXNOB + 1
C

Parameter (ntab~z1O*maxnob+1)
C

COMMON
S/SORT/ TCA(aaxnobymaxnt) ,TCASTR(ma24nobtmaxnt),t
S Tiuc(maxnomax:nt) ,Trho(maxnobpaaxnt),
$ Tgamaa(aaxnobpeaxnt) ,Tteap(maxnobpma:nt),
S TSY(maxnobtaaxnt) , SZ(aaxnobiaxnt) 'T3(aa;,nobtmaxnt),
$ TDISTO(maxnabomaxnt) ,TDIST(maxnobpsaxnt) ,KSUB(ax:nt)

I> S/SSCON/ NREC(maxnob,2) ,TO(maxnab) ,XV(max nob)
S/SORTIN/ TIM(maxnt)PNTIMPISTRT
1/GEN2/ DEN(5,isen)
$/PARM/ UOZO ZR, MLPUSTARiKGRHOE, RHOA, DELTA, BETA, GAMMAF CALOW
S/com..gprop/ Eas-2..as-..eap, as-.rhoetgais..cpk gs-p
$ gs.uf 1 ,as-lf 1 gUs-.zspUas.name
S/1Th/ T1,TINPPTSRCPTOBSPTSRT
S/comatm/ istabvtasbgpambvhumidoisoflitsurftihtflphtcopiwtfltwtco
S/PARMSC/ RMSZMiEMAXRMAXTSC1 FALEPHPTEND
S/PHLAG/ CNECK1 oCHECX2sAGAINCHECK3,CHECK4,CHECK3

$/ERROR/ ERTi ERDTERNTIM
S/NEND/ POUNON ,POUND
S/ALP! ALPHAvalphal
S/CNOBS/ NODSIi C
LOGICAL CHECKlCHECK2,PAGAINCHECK3,CHECK4,CHECKS
REAL*S MLYK
DIMENSION TABLE (ntabO)

c
characterS24 tsreptinpvtobsptsrt

C
character*3 gs-name
charactor*4 TR3,PSD9Er3tSR3, Tr4

2 -sisdgadisDEGADIS3.FOR
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charactor*40 opnrup I
character opnrup (40)

C
EQUIVALENCE (OPNRUP(l)popnrupl)

C
C DATA
C

DATA PDUNDN/-1.E-20/?P0UND/'// I/
DATA TCA/maxtnobE0 , TCASTR/maxtnob*0 .1,TSY4/maxtnob*0 .1
data TSZ/maxtnob*0 ,KSUB/maxnt*0/
DATA TB/saxtnob*0./,TDISTO/maxtnob*0./. TDIST/saxtnob*0./

C
DATA TR3/'.TR3'/YPSD/'.PSD'/
DATA Er3/'.Er3'/,SR3/'.SR3'/PTr4/'.Tr4'/

Cm* UNITS
CmU 8 OUTPUT TO A PRINT FILE
CE* 9 1/O WtTH DISK(
C

T1 a SECNDO..)
istat z libidate..time(tsrt)
if(istat .no. ss$-.normal) stop'lib~date-.time failure'

C
C
C** GET THE FILE NAMIE FOR FILE CONTROL
C
C WRITE(5PI130)
c1130 FORMAT(' Enter the file name used for this run: It$)

read(S,1130) ncharpopnrup
1130 foraat(e,40a1)

C
Cfl GET THE VERSION NUMBER
C
c 100 WRITE(5,1140)
c1140 FORMAT(' Enter the version number (between 00 and 99) for',
c 5' this sort: It$)
c CALL STLIN(DUNNtY)
c NCAR a LEN(DUMM1Y)
c IF(NCAR *EQ. 0) 30 TO 110
C
c IF(IVERrF(DUMflYPSTRING) .NE. 0) GO TO 110
c IF(NCAR-2) 130Y140P12O
C
c 110 IJRITE(391150)
c1150 FGRMATC ?DEGADIS3? - Invalid character for version number')
c 00 TO 100

V, 4 .,C
c 120 WRITE(S,1160)
c1160 FORMAT(' ?DEGADIS3? - Too many characters in the version number?)
c GO TO 100

3 -- svs~demadis:DEGADIS3.FOR
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C
c 130 DOT(1) = '060
c DOT(2) a DUMNY(l)
c G0OTO 150
C
c 140 DOT(l) x DIJINY(1)
c DOT(2) = UMMIY(2)
C
c 150 CONTINUE

c CALL CONCAT(Er3vDOTpEr3)
c CALL CONCAT(Sr3pDOTvSr3)
c CALL CONCAT(Tr4pDOTvTr4)
C
CmU NOld REPLACE THE FILE NAMIE IN OPNRUP
C
c CALL SCOPY(BFILEYOPNRUP)
C
C*** THATS IT
C

opnrupl = apnrupl(lo:nchar) IItr3(1:4)
CALL STRT3(OPNRUPl)

C
opnvijpl z opnrupl(lnchar) //er3(1:*4)
CALL ESTRT3(OPNRUPl)

C
opnrupl = opnrupl(lnchar) 1/ sd(I:4)
OPEN(UHIT-9NAtE=OPNRUPTrPE='OLD')

C

C
C TIME SORT SUPERVISOR -- CALCULATE DOWNWIND DISPERSION CORRECTION
C

CALL SORTS(TABLE)
C

CLOSE(UNIT=9)

C

C

opnrupl a opnrupl(lnchar) If R3(1:4)

CALL SRTOUT(OPNRUIJP)

opnrupl opnrup1(l1nchar) /1tr4(14#4)
CALL TRANS(OPNRUPI)

C
STOP
END
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C declarations for DEGADISIH
, ': C

"-" C

Psramter( isen, 30, ! dimension of /sanl/ and /9@n2/
1 pis 3.14 159 2654)

C

'44

9
Ni

1%00

.

4.
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C
C PROGRAM DEGADISIN
C
C Program description:
C
C DEGADISIN acts as an interactive input module to the Programs
C which make up the DEOADIS model. The user is guided through a
C series of auestions which supply the model with the necessary
C input information.
C
C
C Program usage:

'S. C
C Consult Volume Il ot the Final Report to U. S. Coast Guard
C contract DT-CG-23-80-C-20029 entitled 'Development of an
C Atmospheric Dispersion Model for Heavier-than-Air Gas Mixtures'.
C
C J. A. Havens
C T. 0. Spicer
C
C University of Arkansas
C 227 Engineering Building
C Department of Chemical Engineering

~.C Favett3ville, AR 72701
C
C April 1985
C

C This project was sponsored by the U. S. Coast Guard and the Gas
C Research Institute under ,contract OT-C-23-80-C-20029.
C
C
C Disclaimer:

"UC

C This computer code material was prepared by the University of
C Arkansas as an account of work sponsored by the U. S. Coast Guard
C and the Gas Research Institute. Neither the University of Arkansas,
C nor any person acting on its behalf:

SC
C a. Mlakes any warranty or representation, express or implied,
C with respect to the acurjcy, completeness, or usefulness
C of the information contained in this computer code material,
C or that the use of any apparatus, method, numerical model,
C or process disclosed in this computer code material may not
C infringe privately owned rightsf or
C
C b. Assumes any liability with respect to the use oft or for
C damages resulting rrom the use of, 4ny information,
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C-31.

C apparatus, method# or Process disclosed in this computer
C cads noarial,
C
C

CA
C=81

C
C IIILIPTFRDGDSRUIE
C

c not*: this series of programs relies on the sy~stem wide
c logical symbol SYSSDEGADIS which denotes the source
C and executable code for these images.
C

RORMDEGADISIN

Implicit RealU8 ( A-mv O-z )y rntaftr*4 1 -N

C
include 'SYSSDEGADIS4*d@9adisin.dec'

c
COMMON

I/TITL./ TITLE
S/6E01/ ET(2,i9en),R1T(2Yi9en)
S/0 W2/ DEN(5vigen)
I/Th/ T1,TINPPTSRCoTO3SPTSRT
S/PARKV UO.ZOZRIIL.USTARKGRHOERNOADELTABETAGAHAFCcLOW
0/com.4Prop/ au gas..ste.wgas..rhoae, c gs-cpp,
$ $as..uf 1 ,as..lf 1 Las..zspigas..na
S/com..ss/ essuslenuswidpoutcioutsz~outbrautI
$/PHLAG/ CHECKI ,04ECK2,IAG;AII4,aECK3CHECK4CHECKS
S/cm.sisx/ sigx-.coeffsigx-.poosigx-ain-.distfsigx-.flag
S/NEND/ POUNDNVPGUND

C
charactarS8O TITLE(4)

C
* charactor$3 gas-temp

charactar*4 P'ound
character24 TSRCPTINPYTOBSPTSRT

C
REAL9 IILvK
LOGICAL CHECKi ,CHECK,AGAINCHECK3,CHECK4,CHECKS

c
c chackl
c check2ut cloud type release with no liouid source; SRCl DEGADIS1
c again local communications in SSSIJP SSSUP
c chock3 local comuncations betwemn SRCI and NOBL DEGADIS1
c chock4st steady state simulation DEGADISIN
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c chock5t operator sets sort Parameters ESTRT3
C

data O4ECXl/.talse./,tHECX2/.false./,AGAIN/.false./
data 04EC1C3/ *false./ ,CHE X4/.false./,O$EO(5/. false./

C
charaeter*l00 OPHRtJP
character OPMRUI (100)
auivalence (opnrupl(1) popfrup)
characterS4 INPqerl~er2yer3#comrsclvsr3tlis
character*4 dumw
charactor13 Plus
characterV can
DATA POUND/'// '/POUNDI/-.E-260/

C
DATA ET/igeon*0.,igmngO./,RIT/lgen*O.,igers*0./
data DEN/igen*0.eisenSOoviaen*0.,isensu.,isenEO./
DATAIN/.N/er/.r/,r/.r/,3/.r'
data scl/'.scl'/,sr3/'.sr3'/rlis/',ljs'/
data coa/lcom'/
data Plus/' +. '/con/' '

C*U* GET THE FILE NMtE TO BE USED BY ALL. OF THE ROUTINES
C

IdAITE( 6,00)
IdRITE(6,810)
READ(5,820) NCHA,opnrup,
ornrup x opnrvjp(1:ncftar) // inp(1:4)

4 C
CU NOW GET THE REST OF THE DESIRED INFORMATION
C

CALL. IOT(OPNRUP)
URITE(6tlO00)
if(check4) then
writg(6?1001) 'continuous

else
if(uO .a 00) the",

else
WRITE(69 1002) Itransient

endif
endif
writo(6, 1010)

C
CM FORMATS
C

800 FORMAT(//,WXDEnse GAs DISPersion Model input modules')
910 FORMAT(/P' Enter the simulation nase'p

S' : CDIR3RUNNAME 'PS)
920 FORIIAT(QtA40)

1000 FORMAT(' '9/9

p S' In addition to the information just obtainedt'?
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1' DESADIS'P/P' reauires a series of numerical Parameter'?
$I files which use',/p' the'?
S1 samw name as CDIR3RUNWANE given above. 'P//t

5' For canvenienei example Parameter files are included for't/t
$' each stop* Theye areV)

1001 FORfTCIOWiEXAIIPLE.ERI &nd't/pZOXu 'EXAffPLE.ER2')
1002 foraat(10X,'EXANPLE.ER1,',/,1OX,'EXANPLLER2,I and',/p

SlOX, EXAIMPEER3')
100? formatQl0xv'EAhPLEER1')
1010 format(' Note that each of',

$' these files can be edited during the course of the',/p
V~ simulation if a Parameter Proves to be out of specification.',/)

C
c

write(6PI200)
1200 format(' Do Yota want a command tile to be senerated to execute't

$' the Procedure? <Y' or n> 'P$)
REad(51210) dummy

1210 format(a4
if(dummmeopa'n' *or# dummy.eat'N') goto 3000
opnruw a opnr'p(lnchar) // cam(14)
write(6P1220) opnr.w

1220 format( The command file will be generated under the file',
5' nam@VP/tl~xua4O)

S carrissecontrolu'list',recordtype'lvariable')
c

opnrup a opnrup(ll:nchar) // orl(1:4)
c

writs(SP1250) (opnrup1(i)riz1qnchar44)
1250 format( S copy/log SYSSDEGAD!S:.xaspl.er 'P40al)

IF(uO .eee 0.) then
write(8 1280)
write(891290) (opnrupl(Di,i1nchar)
Mato 1340
ondif

opnrup = @,nrup(1:flchar) // er2(1:4)
c

write(81260) (oPnruPl(i),isInctar44)
1260 format('$ copy/lot SYSSDESAD!SexamePl#.*r2 'P40a1)

opnrup a opnrup(1:nchar) // 9r3(1*4)
c

if(.not.checW4 then 1 transient
c

,grite(OP1270) (oPnruPl(Di),iltnchar+4)
1270 format('S copw/log SYSSDEGADZS*#@xam~1e.@r3 ',40a1)
C

writeCS, 1290)
1280 format('$ run SYSSDEOADISODEGADISI')

write(8i12?0) (o~nruPI(i)tizl~nchar)
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1290 forsat(40a1)
wrttv(SP 1300)

1300 foret('$ run SYSSOEIADISDEBADIS2')
Iarits(89129@) (oenrupt(ij-1nciar)
write(Bu 1320)

1320 forest('$ run SYSSIUDISIDEGADIS3')
wrzts(SP1290) CoPnrupl1i)#i1,nchar)

opnrup =aenrup(LOnchar) 1/ scl(184)
1 Plus(103) "1 opnrup(1nchar) // sr3(:4 I con(l:2)

write(U,1370) (oPnrup1Ci)9in1Y2nnchar+13)
1370 forest('$ copy/log ',lOOal)

opnrup aopnrup(1:nchar) // lis(1A4)
urite(S,1390 (oenruPl~i j nchar+4)

13"0 foreat(' ',40a1)
else

write(SP 1280)
write(SP 1290) (oenruel(i p1Pnchar)

writs(S, 1330)
1330 forsat(S run SYSSEGADIS:SEGADIS2')

write(OP1290) (oenrupli) ,is1ynchar)

oenrur oenrup(l'nchar) // scl(1:4) /
1 Plus(1:3) // opnrup(1:nchsr) // sr3(1:4) /1con(1:2)

write(8v1370) (oPnruPl1j),j:1,2&,char413)
oenrup a opnrup(1nchar) // lis(104)
write(8#1390) (oPnruPlQi)qi=lFnchar+4)

endif
C
1340 close(unit=S)

write(6, 1350)
1350 format(/,' Do You wish to initiate this Procedure? 'v

V' <ii or N> 'FS)
REadC5,1210) dusaw
if (dumew.eao'' .or, dua.ea.'Y') goto 2000
Sato 3000

2000 oenrup W 3 // o~nruP(1:*nchar) 1
i stat - 1ibtdo-comand( en rue)
write(6P2100)

2100 format(/,' ?DEBADISIN? command file failed to start*')
C
3000 continue

CALL EXIT
END

V t**
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C
C ROUTINE TO GET RUN PARAMETERS FROM A FILE

V C
SUBROUTINE ESTRT1(OPNRUP)

Implicit R@#l*8 ( A-Hp O-Z )p Intuiert4 (I-N

C
include 'sas~degadis:DEGADIS1 .dec'

C
Paramter( iinndw """j
I iendlu imnd+lp
1 iiiends 2,
1 iiiendlz iiiend+lp
1 iiendw 2p
1 iimndlz iimnd+1,
1 jenda 4p
1 jendla .iendtl,
1 *ends 5p

1 minndla mandtl)

C BLOCK CMO
V C

COMMON
5/ERROR/STPIHERBNDSTPXUTRGUTtadTwapwtiicywtebtwtmbpwtuhXLi
S XRIEPSZLOIISTPtNZERBNDZuSTPMXZSRC DER Psressrsrecutp
$ htcutERNO3LNOBLPtjcfftrppsilon
S/vucom/ vuapvubtvujcpvudovudoltapvutlag
S/szfe/ szstpOoserri szstpmx, szszO
$/alphcom/ i4 lpfly,,lpco
$/Phicom/ iphiflpdellav
I/sprd-.con/ cap dolrhomin

C
EQUIVALENCE

S(1RLBUF(1)rSTPIN)v !MAIN - RKOST - INITIAL STEP SIZE
$(RLBUF(2)tERRND)p !MAIN - RKOST - ERROR BOUND
$(RLBUF(3)PSTPNX)p !MAIN - RKOST - MAXIMUM STEP SIZE
$(RLBUF(4)PWTRG)t !MAIN - RKOST - WEIGHT FOR RO
$(RLBUF(3)PIdTta)p !MAIN - R1KGST - WEIGHT FOR Total mass
$(RLBtiF(6)PWTva)v !MAIN - RK993T - WEIGHT FOR Ya
$(RLBUF(7)PWTuc)v !MAIN - RKOST - WEIGHT FOR Yc
S(RLBUF(B)PWTeb)p !MAIN - RKOST - WEIGHT FOR Enerw Balance
$(RIJUF(9)pWTmb)p !MAIN - RKOST - WEIGHT FOR Momentum Balance
S(RLBtJF(1O)PWTuh)t 'MAIN - R1(OST - WEIGHT FOR Uefftlleff
S(RLBIJF(11)PXLI)p !ALPH - LOWER LIMIT OF SEARCH FOR ALPHA
S(RtJUF(12)PXRI)t !ALPH - UPPER LIMIT OF SEARCH FOR ALPHA
S(RLJUF(13)vEPS) !ALPH - ERROR BOUND USED BY IRTMI1
euuivalence

$(RLBUF(14)vZLOW)p 1ALPHI - BOTTOM HEIGHT FOR FIT OF ALPHA
$(RLBUF(15)FSTPINZ)o 'AIPHI - INITIAL R1(OST STEP <0,
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S(RIJIJF(16)PERBt4DZ)p !ALPI4I - ERROR BOUND FOR RKOST
S(RLBUF(17)vSTPMXZ)v 1ALPHI - MAXIMUJM STEP FOR RKOST
0(RLBIJ(lS)PSRCOER)r !SRClO - OUTPUT error criteria
S(RLEIJ(19)vSRCSS)9 !SRC1O - min time for Stead14STPMX
9(RLDUFC2O)rSRCcut), !SRC10 - sin height for blanket
$CRLBUF(21)Phtcut,)r !SRC1 - min height for blanket heat transfer
S(RIJBjFQind)vERNOBL)r !NODL - CONVERGENCE CRITERIA
S(RLBU~i(1)Pcrfg~r), !CVG6 - Error criteria for building tables
S(RLBU~i~iiiend)ePrsilon)!SRC1 - Coefficient in Air entrainment

esuivalenev
$(rlbtita(1)ycs), !SRC1 - Coefficient gravjtvi slumping Eg
S(RLBtJFa~jjend)rdslrhoain) ! stop spread for delrho<delrhamin

C

eftivalence
6(rlbujf1(l)9,szstp0)? SZF - Initial step size
$(rlb~jfl(2)Pszerr), 9 7F - Error criteria
S(Plbufl(3)pszstpmx)v SZF - Maxim=s stop size
$(rlbujfl(4)pszsz0) ISZF - Initial value of rho*dollaw*tUHeff

C
c

esuivalmncs,
$(rlbuf4(1)vvua), ! Constant Av in SRC1
$(rlbuf4(2)pvub)p ! Constant By in SRC1
S(rlbuf4(3),vuc)p ! Constant Ev in SRCI
1(rlbu4(4hrVUd)r 1 Constant DV In SRC1
S(rlbtaf4(5)pvudelta) IConstant DELTAv, in SRC1

c
character40 OPNRUP
character DWIMY(1:132)
DIMENSION RIJUF(iend)p rlbufi(Aiiend)9 rlbufa(iiend)
dimension rlbt W (end)
dimension rlbuf4(mend)

c

logical vuflag

OPEN(UNIT=!,NAIIE=OPNRUPPTYPEs'OLD' ,erru2000)
C
CUm READ A LINE AND DETERMINE ITS PURPOSE
C

h~) 1I
100 CONTINUE

* READ(991000PEND=350) NCHARPDUINY
IF(DUNNY(l) .Ego 1!1) 6O TO 100
DECODE(2Ot1010vDWINYPERRw4Oo) RLBUF( I)
I aI+lI
if(i .a0. iendi) goto, 110
0O TO 100

110 CONTINUE
READ(9, 1000PEND=350) NCI4ARYDUMMY
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IF(DUMMY(1) -Ego '!1) 60 TO 110
DECODE(20v 101ODU'ItYERRw400) Ftnobl
NOBIPT a INT(PTNOBL)

Im
120 CONTINUE

READ(?, 1000,END*33O) NC HARPDUNY
IF(DWINY(1) .ED* 1!1) 60 TO 120
DECODE(20,1010pDUfIIYERRz W ) RLBUFi(I)

if(i sea. iimendi) Soto 140
GO TO 120

C
CM READ A LINE AND DETERMINE ITS PURPOSE for /sprd..con/
C

140 1 a 1
150 CONTINUE

READ(9910009END30) NCi4ARYDtJMY
IF(DUMMY(1) EQ. 1! 1) 60 TO 150
DECODE(2091010,DIJNMYPERR=400) RLBUFs(I)

ift(1 .09, ijmndi) iato 190
00 TO 150

C
Cm* READ A LINE AND DETERMINE ITS PURPOSE to fill szfc
C

200I CONTINUE
READ(9910009END*350) NCHARPDUMMY
IF(DUMMY(1) .EQ. 111) SO TO 200
DECODE(20,1010pDUIWYtERR2400) RLBUF1(I)

if(i .mt. Jedl) Iota 230
WO TO 200

c

C$= READ A LINE AND DETERMINE ITS PURPOSE to till /alphcom/
C

2130 1 a I
240 CONTINUE

READ(9p1000iEND=330) NcHARPDUIINY
IF(DUi9IY(1) .EQ9 1!) 60 TO 240
DECOD(2010l09DUMIIYERR400) Ralpf 1

islpf1 a int(ralpfl)

250 CONTINUE
READ(?P1000,END0350) NCHARPDtJI'IY
IF(DUMNY(1) .Ego '!1) 00 TO 250
DECODE(20,1010vDUMMYpERR400) slpeo

Cm= READ A LINE AND DETERMINE ITS PURPOSE to fill /lphicoa/
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C
260 1 a 1
270 CONTINUE

REA(9,1000vENDz350) HO4ARPDUWNY
IM(UNMY() .ED, 1'!') GO TO 270
OECODE(20,lI00DUM*YPERR*400) Rpliif 1

iMf1 a int(rpthifl)

275 CONTINUE
REAM(9Y10QPEN11350) NCHARYDUMMY
IF(DUYMl .EQ. '!') GO TO 275
DECOD(20v1010vDUNI'YERR400) dllaw

CU* READ A LINE AND DETERMINE ITS PURPOSE to fill /vucom!

290 1 2 1
2M CONTINUE

READ(991000PEND=350) NCHARPDUIMMY
IF(DIJNMt(1) .ED, 1!') 60 TO 290
DECODE(20iP1010vDUMYvERRw400) RLBUF4(I)

if(i .ea. mendi) Soto 300
GO TO 290

C
CM EXIT THE PROCEEDINGS
C
300 CONTINUE

CLOSE( UNITu9)
RETURN

c

350 call tra,(20)
C

5,400 CONTINUE
CALL trap(21)

C
1000 FORIIAT(OP132Al)
1010 FORMAM(1X610.4)
C
2000 call trap(M2

END

4 -- s~,doadis:ESTRTI.FOR
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C
C ROUTINE'TO GET RUN PARAMETERS FROM A FILE
C

9 SUBROUTINE ESTRT2 (OPNAUP)

Implicit Rvsl*8 ( A-It, o-Z )y IntagerS4 CI-N

C
include 'siiSdsSadisDEGADIS2.dec/list'

C
Parameter ( imnda= 18v
1 iendai= ienda+1Y
It jendb- 7,
3 iondbla iendb+l)

common
S/ERROR/SYOERY ERR OPSZOERTAIavTDOOOPWTSZOERRPiMXPP
S WTSZPWTSYPPWTBEPITD~vERRI3,SMXGERTDNFERTUPFWTRUHIJTDHG
$/STP/STPOSTPP.ODLPtODLL.PSTPG.ODLGODLLG
I/CNOBS/NOBS

.4", C
EQUIVALENCE
S(RLBUF(1)PSYOER)p !SSSUP - RKGST - INITIAL SY
l(RLBUF(2)PERRO)p 1SSSUP - RKGST(OBS) - ERROR BOUND
S(RLBUF(3)YSZOER3, !SSSU? - RKGST(OBS) - INITIAL SZ
$(RLBUF(4)vVTAIO)P !SSSUP - RKGST(OBS) - WEIGHT FOR AI
S(RLBUF(5),IJTOOO)t !SSSUP - RKGST(OBS) - WEIGHT FOR 9
S(RLBUF(6)PIdTSZO)p !SSSUP - RKOST(ODS) - WEIGHT FOR SZ
$(RLBUF(7)9ERRP)r !SSSUP - RKGST(PSS) - ERROR BOUND
S(RLUF(8)PSMXP)r !SSSUP - RKGST(PSS) - MAXIMUM STEP
S(RLBUF(?)PWTSZP)p !SSSUP - RKGST(PSS) - WEIGHT FOR SZ
S(RLBUF(10),IdTSYPJp 'SSSUP - RKGST(PSS) - WEIGHT FOR SY
$(RLBUF(11)PWTBEP)p !SSSUP - RKGST(PSS) - WEIGHT FOR DEFF
S(RLBUF(12)PWTDN)p !SSSUP - RKGST(PSS) - WEIGHT FOR DR
$(RLBUF(13)PERRG)p !SSSUP - RKGST(tSG) - ERROR BOUND
S(RLBUF(14)ySMXG)r !SSSUP - RKSaST(SSG) - MAXIMUM STEP SIZE
$(RLBUF(15) vERTDNF) r ! TDNF - CONVERGENCE CRITERIA
S(RLBUF(16)PERTUPF)p !TUPF - CONVERGENCE CRITERIA
$(RLBUF(17)vWTruh)P !SSSUP - RKGST(SSG) - WEIGHT FOR RUH
S(RLBUF~irnda),WTdhg)!SSSUP - RKGST(SSG) - WEIGHT FOR DH

C
EQUI VALENCE
$(RLBUFI1JSTPO)p !SSSIJP - RKGST(OBS) - INITIAL STEP
S(RLBUF1(2)?STPP)p !SSSUP - RKOST(PSS) - INITIAL STEP
S(RLBUF1(3)PODLP)r !SSSUP - RKGST(PSS) - RELATIVE OUTPUT DELTA
$(RLBUF1(4)r0DLLP)r !SSSUP - RKGST(PSS) - MAXIMUM DISTANCE TO OUT
S(RLBUF1(3)vSTPG)v !SSSUP - RKGST(SSG) - INITIAL STEPI$(RLBUF1(6)PODLG)t !SSSUIP - RKGST(SSG) - RELATIVE OUTPUT DELTA
$(RLPUFI(iendb)fODLLG)!SSSUP- RKGST(SSG) - MAXIMUM DISTANCE TO OUT

C

-- sws~degadxs :ESTRT2 .FQR
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charactor*40 OPNRUP
character duanv(1:132)
DIMENSION RLBUF(imnda) 'RLBUFI(imndb)

C
OPEN (UNIT=9, NAMEuOPMWtPTYPE='OLD')

C
CSU* FIRSTP FILL RLBUF
C
Cr23 READ A LINE AND DETERMINE ITS PURPOSE
C

100 CONTINUE
READ(V, 1000pEND=300) NCHARLIUMHY
IF(DUMMY(1) .EQ. '!') GO TO 100
DECODE(2"0,1010,DIJMNYERR=400) RLBUF(I)

17(I .EQ& iendal) G0 TO 200
0O TO 100

C
CMS NObi, FILL RLBUF1
C
200 1 a1
210 CONTINUE

READ(?, 1000PE4Di300) NCHARYDUMMY
IF(DUMMY(1) .EQ. '!') 0O TO 210
DEC0DEc20,L0lOD(WMftrERR-40O) RLBUF1I )

IF(I .EQ# imndbl) GO TO 260
0O TO 210

C
C*3* NOWJ PICX UP NOBS
C

260 CONTINUE
READ(?, 1000PEND1=300) NHNARFDUMMY

a 1IF(VUMMY(1) .EQ. !I') (w TO 260
DECODE(20i 1010vDUMMYvERRm400) RBUF
NOBS aINT(RBUF)

C
C$U* EXIT THE PROCEEDINGS
C

CLOSE(UNIT=9)
RETURN

C
.300 call trap(20)
400 CALL trap(21)

1000 FORMAT(09132A1)
1010 FORMAM~OXG1O.4)

EN D

2 -- ssd@9adis:ESTRT2.FOR
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C
C ROUTINE TO SET RUN PARAMETERS FROM A FILE

CSU ROUTINE ESTRT2SS(OP4RUP)

Implicit R~a1*8 ( A-H. 0-7 )r Intoger*4 (I-N

include 'svs~deujdis#DEGadis'.dec/1istI

parameter( iondas 1SP
1 iendalz iondIa+1,
2 iondbas7 P
3 iondblainbl

C
COMMION
S/ERROR/SYOERERRPSMXPUTSZPIITSYPPtdThEPITDHERRGSMXG,
S WTRUHPUTDHG
$/STP/STPP.ODLPODLLP, STPO.ODLOODLLG

C
c

charactorS40 OPNRUP
character DUNMY (1:132)
DIMENSION RLBUF(ienda) ,RLBUFI(iendb)

C
aPEN(UNIT=9,NAIIEOPNRUP, TYPE=' OLD')

C
CU* FIRSTY FILL RLBtJF
C
C*3* READ A LINE AND DETERMINE ITS PURPOSE
C

I1
100 CONTINUE

READ(91000PENDA35O) NCHARPDUNMY
IF(DUMMY(l) -EQ. '!') 00 TO 100
DECODE(20r1010,DUMMY9ERRz400) RLBUF(I)
I a I +1I
IF(I.EO. iondal) G0T0200
GO TO 100

C
CU2* NOW, FILL RLBUF1
C Zo

210 READ(991000PEND=350) NCHARPDUMMY
IF(DUMMY(1) -EQ. '!) 6O TO 210
DECODE(20, 1010,DUMMYERR=400) RLBUFI(I)

if(i.oo. ±undbl) goto 300
0O TO 210

C

1I- svs~dgdis:ESTRT2SS.FOR
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C*23 EXIT THE PROCEEDINGS
C

300 CONTINUE
svOor a ribuf(l) !SSSWJ - RKOST - INITIAL SY
err, a rlbut(7) '5581? - RKOST(PSS) - ERROR BOUND
saxp a ribuf(8) !SSSIJP - RKGST(PSS) - MAXIIIU STEP
utszp a rlbuf(9) !SSSUP - RK6ST(PSS) - WEIGHT FOR SZ
vtswp a rlbut(10) !SSSUP - RKGST(PSS) - WEIGHT FOR SY
utbop a rlbut(11) !SSJ - RKGST(PSS) - WEIGHT FOR BEFF
wtDH - rlbut(l2) !8SIJ - RI(GST(PSS) - WEIGHT FOR BEFF
oreg a rlbuf(13) 'SSSUP - RKOST(SSO) - ERROR BOUND
saxd a rlbuf(14) !SSSU - RKGST(SSG) - MAXIIU STEP SIZE
wtRtJN a rlbul(17) 'SSSIJP - RKOST(PSS) - WEIGHT FOR BEFF
ewtDHG a rlbut(1S) !SSSUP - RKGST(PSS) - WEIGHT FOR BEFF

9, C
stpp a rlbufl(2) !SSSUP - RKGST(PSS) - INITIAL STEP
od1p - rlbufl(3) !SSSUP - RKGST(PSS) - RELATIVE OUTPUT DELTA
od11p a rlbutl(4) 'SSSUP - RKOST(PSS) - MAXIMUMI DISTANCE TO OUT
stpo - rlbufl(5) !SSSUP - RKOST(986) - INITIAL STEP
odli m rlbufl(6) !SSSUP - RKGST(SSO) - RELATIVE OUTPUT DELTA
odllm a rlbufl(7) !SSSUP - RKGST(SSG) - MAXIMUM DISTANCE TO OUT

C
CLOSE(UNIT=9)
RETURN

C
350 call trap(20) P romaturt EOF

400 CALL trap(21)
C
1000 FORMAT(OP132Al)
1010 FORflAT(1OXPG1O.4)

C
END
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C ROTNTOETRNPRETRFRMAIL
C

SUBROUTINE ESTRT3( OPNRUP)

Imlicit RsalU8 ( A-N, O-Z )p Intemer*4 ( I-N
C

S/PHLAG/CHECX1 ,OtECX2~AGAINCIECK3 pCHECK4 CHECK5
*/com.sigx/ siux...caet? sigx-jow, siix-.ain..dist, siix-lag
S/ERROR/ERTlYERDTPERNTIN

C
EQUIVALENCE
$(RIJUF(1)PERT1)i 'FIRST SORT TIME - USER OPTION
l(RLBUF(2)PEROT)p !SORT TIME DELTA - USER OPTION
S(RLBUF(3)PERN4TIM) !NUMBER OF SORT TIMES - USER OPTION

C
LOGICAL CHECKI ,CNECK2,A6AINP CHECX3# CNECX4, CHECKS
character DUMMY( 1:132)
charactor*40 opnrup
DIMENSION RLBUF(3)PRBJF(6)

C
OPEN(UNITa9,NAME=OPNRUP, TYPE'OGLD')

C
C*%* READ A LINE AND DETERMINE ITS PURPOSE

I T
100 CONTINUE

READ(?, 1000PEND=30O) NCHARD DUMMY
IF(DUMMYC1) .EQ. 'l') 6O TO 100
DECODE(20p1010vDUMMYERRz400) RBUF(I)
I zI+ I
GO TO 100

C
CM EXIT THE PROCEEDINGS AND DETERMINE CHECKS

300 CONTINUE
C

DO 310 1I 193
310 RLBUF(I) zRBtJF(I)

CHECKS z .FALSE. !IN ORDER FOR FLAG TO WORK
IF(RBUF(4) .Eo 1.) CHECKS a TRUE,

C
siL4..tlag 2 rbuf(5)
CLOSE (UNiTx?)
RETURN

C
400 CALL trap(21)

1000 FORMAT(O132A1)
1010 FORMAT(10XG10.4)

I - sysdd.E i:ETT3FOR
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C
C
C
C SUBROUTINE GAHM
C

c This routine was originally supplied by Digital Esuipmeent
c Corporation as part of the Scientific Subroutine Package
c available far RT-11 as part of the Fortran Enhancement
c Package. It was upgraded for use in this package.
c

C PURPOSE
C COMPUTES THE GAMMA FUNCTION FOR A GIVEN ARGUMENT
C
C USAGE
C OF - GAMJIA(XX)
C
C DESCRIPTION OF PARAMETERS
C XX( -THE ARGUMENT FOR THE GAMMA FUNCTION,
C
C =E-RESULTANT ERROR CODE WHERE
C IER=O NO FRROR
C IER1 XX IS WITHIN oO00001 OF BEING A NEGATIVE INTEGERt
C IERw2 XX OT 34.5# OVFMPOW
C IF IER .NEo 0 PROGRAM TAKES A DIP IN THE POOL!
C
C REMARKS
C NONE
C
C SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
C NONE
C
C METHOD
C THE RECURSION RELATION AND POLYNOMIAL APPROXIMATION
C BY C.NASTINSJR.p 'APPROXIMATIONS FOR DIGITAL COMPUTERS'S
C PRINCETON UNIVERSITY PRESSP Iq5M
C
C MODIFIED TO FUNCTION FORM FROM ORIGINAL SUBROUTINE FORM
C
C

FUNCTION GAMMA(XX)

Implicit Rsal$8 ( A-HP O-Z )p IntseI$ I-N)

rF(XX-34,3)6P6,4
4 IERm2

GAMMAnI .E38

I -- wsdemadis:GAMMA.FOR
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6O TO 1000
6 XXX

ERRl ,OE-6
IERwO
GAMM0A1.0
IF(X-2*0)50r50,15

10 IF(X-2.0)1109110913
1s X-10

OTO10
50 !F(X-1*0)60i120,110

C SEE IF X IS HEAR NEGATIVE INTEGER OR ZERO
C

60 IF(X-ERR)62p62PSO
62 Y=FLOAT(INT(X))-X

IF(AW(Y)-ERR)130v130,64
64 IF(1*0-Y-ERR)130v130v70

C
C X NOT NEAR A NEGATIVE INTEGER OR ZERO
C

70 IM(-1,0)S0PS0,110
80 GA~IGANMtA/X

XX+1 .0
60 TO 70

110 YUX-l.O
GY=i .+Y*(-0.5771017+Y)(+0.9858540+Y*(-0.8764218+Y*

*(+0.@8=12+Y:(-0.568472?9+Y*(+0.25482105+Y*(-0.05149930) ))))))

120 RETURN
130 IERNl
1000 CONTINUE

IF(IER.Egol) WRITM(StllO)
IF(IER.EO.2) !'RITE(SvlllO)

1100 FORNAT(5X,'?GAMNA'!-ARGUMENT LESS THAN 0#000001')
1110 FORNAT(5XP'?GAMNA?-ARGUMENT GREATFR THAN 34.5--OVERFLOJ')

CALL EXIT
END

2 -susSdamdis:ANA.FOR
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C
C SUBROUTINE TO ESTABLISH THE TINE SORT PARAMETERS
C

SUBROUTINE GrTTUN

Implicit RemlS ( A-H, O-Z ), Inteer4 ( I-N

include 'swsSdeeadis:DEADIS3.dec/list'
C

Comm

$/SSCON/ NREC(maxnobv2),TO(saxnob),XV(maxnab)
S/SORTIN/ TIM(msjxnt) ,HTINI STRT
$/PARMSC/ RNvSZNENAXPRNAXTSCIALEPHTEND
S/PHILAG/ CHEC ICHECK2sAGAINCHECK3CCHEC4,CHECK3
S/ERRORI ERTIDERDTiPERNTIH
S/AI.P/ ALPHAalphal
$/CNOBS/ NOes

C
LOGICAL CHECK1,CHECK2,CHECX3,CHECX4,CHECK ,AGAIN

C
DATA T1/0/,DT/0./,TF/O./

C
CM IF CHECK3 IS SET, GET THE TIME SORT PARAMETERS FROM /ERROR/
C

IF(.NOT.CECX3) 60 TO 90
C

TI a ERTI
DT a ERDT
NTIN a INT(ERNTIN)
GO TO 95

C
C

Cr* This subroutine sets the default time sort windows.
C
CW The first sort time is set for Potential low wind speed casest
C*= while the last sort time is set for Potential high wind spued
CUS cases. The first sort time is taken to be when the first
C* observer Posses through x=RMAX. The last sort time is taken
C M to be when the last obsoever Passes through x-6SRMAX.
CS The default value for the number of sort times is set to 10.
C23 Obviously, these values generate some sort times which will be
CUX* uselessD hopefully, these values will show the user where to
CU look an the next go around.
C

90 CONTINUE
C

TI a TO(l) + (2.8RMAX)U(1./ALPHAD)/ALEPH
TF a TO(NOBS) + (6. *RNMAX)*(1./ALPHAI)/ALEPH
NTIN a 10

I - svsldogadis:GETTIM.FOR
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DT (TF-T1) /FLOAT(NKTIN-1)
DT a FLOAT(INT(DT+.5))

C
IF(DT B8E. 5o) 90 TO 95
OT a 5,
NTIMl a INT(CTF - T1)/DT) + 1

95 CONTINUE
C

Ti s FLOAT(XNT(Tl)) 1NAICE Ti AN INTESER VALUE

DO0100 1 a1PHTIM
TIMMI a DTSFLOAT(I-1) +* Ti

100 CONTINUE
C

RETURN
END

2-sysSdosadisETTIN.FOR
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SUOROUMIE HEAD(geasso)

Implicit RealU8 ( A-my o-Z )p rntogor*4 (I-M

C
include 'svsSd~madis:DEGADIS1 .dec'
include '(Ssda)'

c

S/8063/ RADG(2,maxl),QSTR2,mxl),srcdmn(2,.axl) isrcwc(2,maxl)'
S srawa(2..xl)tsrvmnthC2ueaxl)
S/TTL TITLE
S/AM/I ET(2, idhn) ,R1T(2, jggl)
S/062/ DE(5yig,)
s/rTI/ T1PTINPPTSRCsTOBSPTSRT
$/ERRMR STPIMtERBNDSTPX&flRGTtaUTwaa,.tctwtobvwtabowtuhXLI
S XRIEPSPZLOUSTPINZE.RB4OZSTPIHXZSRCOER,srcsstsrecut
S htcutERNOBLNOptcr'guirpsilon
$/PARR/ UOPZOPZRNLUSTARKGRHERI0ADELTADETAGANAFCcLOW
S/cau..iprop/ gas..Aupgas-tospigas..rhao,Uscpkpgis.cp,,
$ ias..uftgas..lt ,as.zspiiasJnam
S/couata/ istabitambvpaabthuaidpisatlytsurf, ihtflihtcoyiwtflI wtco
S/com..ssl *sslu,,saaidpoutecioutszyoutbroutliswcl ,swal,.;nlosrhl
S/,hlai/ checki ,check2, againvehock3 ,chock4,check5
$/NEND/ POtJNDNPPOUND
$/ALP/ M.P~HApalphal
$/alpheom/ iaipflo, lpo
S/phicomW iphifl ,dullawu
$/sprd±.con/ cap deirhomin

charactorU80 TITLEM4

charactorl4 pound
character24 TIHPPTSRCPTO3STSRT
charactorS3 gas-nase
charactertl stabil(6)
characterVN id

C

logical chocklrcheck2,aiaintchock3,check4,check5

REAUSS KPNL

data stabil/'A'B'D''C'p'D'E','F'/
data lparm/0/

C
±fiarm sees 1) fao I"0
WRITEMS,1100)

1100 FORMATC1NOp'*M*011! U2U * U '99X,'U 0 A - D E 0 A D I S '

S2Xp'N 0 D E L 't2XP'O U T P U T '12Xr'- - 'p2X,'V E Rt s r a N p~
$2Xv'1.2'X' M :SUs:*'

C

1 -svsiduadis:HEAD.FCR
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C
IRITE(8i1111)

C

WIRTE(8u112) t

C:

WITE(81112) TINP
WRITE(9P1114) TSRC
IF(t~oBS(1:2).E, ' and. *not.chocM4 WRITE(SP1116) TOPS
rF(tODS(1:2).NE.' ' and* chock4) WRITE(SPI117) TODS
IFtSRT(1:2) MNE. ' ) WRITE(81118) TSRT

1112 FORIIAT(1H Y'Data input on',22Xpa24)
.4 1114 FORHJI1 P'Saurce Program run on'p14Xpa24)

1116 FORNAT(H P'Pseudo Steady-Stat., Program run on ',a24)
1117 FORIIAT(H Y'Steadw-State Program run on't7xra2)
1118 FORM'AM(H P'Time sort Program run on',1lXP824)

WIRTE(OP~1111)
C

writo(Oi1119)
1119 format(//p

31h vl0Xv'22 'OTEt11,'',/

21h rl~xr'*',t121y'Vf/,

21h vl0x,'Vt20,'>',t25p'All Calculations are, i.'v
3'ited to circular lisuid sources.'it121t,'',/r
21h F10xv'$',t121,'Vv/,
l1h rl~xv22C'U23')P//)
WRXTEMP,1110)
IRITE(8u 1111)

C
1110 FORfAT(HOPI0XtTITLE BLOCK')
1111 FORIIAr(1H
C

10 100 1 x 1P4
wRrTE(S,112.0) TITLE(I)

100 CONTINUE
C
1120 FORMAT(1H 9480)
C

WRITE(Svllll)
WRITE(SP1130) UO
WRXTE(91140) ZO
WRITE(81l50) ZR
writo(S,1153) stabil(istab)
WRITE(SP1160) ,tL

2 - sys$dogadisogEAD.FOR
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NRTE(8'1170) DELTA
WRITE(8e1180) ETA
WRXTE(891190) ALPHA
IRTE(8u 1192) USTAR
IRITE(SP1194) taab
itisofl.@990 eand. ihtfl.ne.0) write(8,1195) tsurf
WIRTE(8v 1196) pamb
WRITE(8,1198) humid
vap-orp a 6*0298e-38 oxp(3407.* (1./273.15- 1./tab)) !atm
relhumid a 100.8 hiid/0.d22viorp / (Pamb- vaporp))
write(SP 1199) reihumid

C
1130 FORNAT(1H Mv~'Vind velocitu at reference height 'u2OXrF6.2P2XP

Va/s,)
1140 FORNAT(1H ,SX'Rel'erence height ',37XF6.2y2Xo'm')
1150 FORMAT(1O5X'Surface roughness length '925X#1PGIO.Zr2Xr'rn')
1155 FORfAT(HO,5X'Pasuill Stabilitu class '925X,4xpal)
1160 FORl9AT(1HO,5Xu'onin-Ouh~ov, length 'P29XP1Pf310,3,2X,'x')
1170 FORMAT(1H ,5X,'taussian distribution constants ',4X,'Delta'p

$1OX#F9.3r2Xv 'D')
1180 FORtIAT(H P5Xy32X94XY'Beta',1IXrF9.3)
1190 FORMAT(1HOP5Xt'Idind velocitw Power law constant'YOXu'Alpha'?

SIOXYF9.3)
1192 FORNAYCIN ,5X'Friction velocitwe',1SX,4X,5X,1OXF9.5i2Xe'm/s')
1194 FORIIAT(HOP5XAmbimnt Temperature ',373XYF6.2y2X#'K')
1195 FORJIAT(HO,5X,'Surface Temperature 'i35XyF6.2y2Xt'K')

* 1196 FORMAT(1H ,5X,'Ambient Pressure '937XsF6#3r2Xr'at8')
1198 FORNATCH ,SX,'Ambient Absolute Humiditv',25Xy1PG31032XP

Skm/ki RDA')
1199 FORiIAT(1H PSXAmbient Relative Humidituy'25X,4XF6.2,'2X,'Z')

C
&IRITE(8v 1111)

C
if(isofl .@a. 0) gato 135
IdRITE(St 1200)
WRITE(89 1205)
ii 2-1
Do 130 I a 1,igen
IF(DEN(1I).gt. 1.) goTO 148
ii a ill
ifii.ee. 3) then

write(SP1211)

130 WRXTE(SP1210) DEM(1l)DEN(2vI)9den(39i)
goto 148

135 write(SP1207)
write(St 1209)
ii 2 -1
DO 138 1 a 1,lgen
IF(DEN(1ip).mt. 1.) toTO 148

3 -svs~degadisMADJ.OR
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ii ifi+
* if(ii.e 3) then

write(Si 1211)

138 IRITE(991212) DENCII),DEN(2,I),den(3,i),den(4,j),den(5,i)
148 continue

C
1200 FORMAM(1 PSXP,Input: vdXv3xv'Hol@ fraction't4xv

1 'CONCENTATION OF C't6x,'OA DENSITY')
1205 FORIIAT(1H 914Xt20x,2(l3X,'ks/mWl3))
1207 FORIAT(1H MSX'Adiabatic Mixing',P3x#'Nole traction't3x,

1 'CONCENTATION OF C'96X,'GAS DEJ4SITY'rSxy
1 6x, 'Enthailpi' 6xplx,'Teei'erature')

* 1208 FORIIAT(H ,14X,20x,2(13X,'ks/aMf'),7xSx,'JAg',8x,9x,'K')
1210 FORNAT(1H r14XP3(12XPF8.5))
1211 forsat(lH )
1212 FORMAT(1H ,14X,3(12XFS.5),6x,3x,1pg13.5,7xplpgl3.5)
C

IRITE(8#1111)
WRITE(8u1220) smassO
WRITE(8.1230)

C
D0 150 ISlIOEN
IF(R1T(1I).EQ.POUNDN -AND. R1T(2vI).EO.POUNDN) 0O TO 160

150 WRITE(OP1240) ET(1,I)tET(2,Z) R1T(2?r)
160 CONTINUE

C
j1220 FORMAT(1H P'Saurce input data Points'v//v

1 lh Pl15uInitial mass in cloud** 'lPgl93.5,//,
1 1hi v24xv8X#'TIME'P10Xy'SOJRCE S'P
2 'TREN6Th'v6Xt'SOJRCE RADIUS')

1230 FORMAT(H v34X,'s'v17Xv'kg/s',1SXv'n')
* 1240 FORMAT(1H ?24XY3(4X#1PW312.3t4X))

1241 format(lhOvSxp'Calculation Procedure for ALPHA: prI2)
1242 format(lhOSxP'Entrainsent Prescription for PHI: 'oM2
1244 format(1h0rSxv'Laver thickness ratio used for average depth: '

1 lp*l3.5)
1250 format(lhOPSWAir entrainment coefficient used: 'tfS.3)
1251 format(LbOySxt'140N Isothermail calculation')
1252 forsat(1h0#3x#'Gnavitw slumping velocitw coefficient used: '015.3)
153 format~lb0,5xr'Heat transfer calculated with fixed coefficient: It

1 113.5v' J/s832/s/K')
1254 foreat(hOPSxt'Heat transfer not included')
1255 format(lhO,5xt'Heat transfer calculated with correlation: '912)
1256 format( 1h0,5xIsothermal calculation')
1257 foreat(Ih0,5x~'~ater transfer calculated with fixed coefficient: It

1 lp913-Sol /mfl2/s/atn')
1258 format(lhOSxv'Water transfer not included')
125 format(lhOPSx,'ater transfer calculated with correlation')
C
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WIRTE(Sullll)
writa(SP1241) iaipti
write(Su1242) iphifl
write(SY1244) dellai
writa(8,1250) epsilon
write(SP1252) Ca
it(isol.. 0) writo(S#1251)
ifisoflone, 0) write(SPIM5)
if~ihtflolt. 0) write(SPI253) htco
zf(ihtfl.ee. 0) iarite(SP254)
if(ihttlogt. 0) write(SP12M )'ihtfl
if~iwtfl.lt. 0) write(8v1237) wtco

if(iwttl.ee. 0) write(S,1239)

'iRITE(8# 1111)
iparm al
return

c
190 continue

if( .not.check4) return
RAD aSORT(SLEHSmdID/pi)
IRITE8S1300) ESSYRAD
WRITE(Si1320) SLENFSWID
astar a ess/outlES2
WRITE(8u1340) OUTUcOUTSZbostar
write(SP1350) swclpswalosenlosrhl
WRITE(OP1360) OtJTLYOUTB

C
C
C
1300 FORHAT(lHOt'Source strength Ck9/s3 'Y1BXv1P613.,,3T60v

S'Esuivalmnt Primary source radius Cal : 'r1PGZ3.3)
1320 FORNATUlH P'Esuivalent Primary source lmngth Cal 'Y4Xv

SlP913.5PT60,'Esuivalent Primary source waidth Cal : 'P1X,1PG13.5)
1340 FMRIAT(/,' Secondary source concentration Ckg/sS*33 : 'y

S1PO313.,T60P'Sacndari source SZ Cml : '?13XvIPG13.3r//v
1 ' Contaminant flux rate'* '1PuP13.5p/)

1350 format(/v' Secondary source mass fractions... contaminant: '

I lpsl3.6P2xP' air: 'P1pg1335/v' 'PlOxt' Enthalpv: 'v
1 lPOM3.UPx, Density: ',1pg13.5

1360 FORMAT(1M P'Secondarw source length Cal : '913XvlPG13.5qT60v
S'Secondary sovir:e, half-width Cal ',5X,1P113)

C

RETUN
END
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C

SUBROUTINE IO(tvndtginassOPNRJP)

Implicit Resl*8 ( A-Hp O-Z )p Intoer$4 (I-N
c

include 'suvs~d~dis:DE63ADIS1.d~c'
C
C BLOCK COMMON
C

COMMON
S/TITL/TITLE
*/I3EN11 ET(2Pi9@n) ,RlT(2,igmn)
I/OEN2/ DEN(5vigen)
$/ITI! T1,YTINPPTSRCPTOBSPTSRT
$/PARM/ UO, ZOZRYfLiUSTARiKGRHOEi RHOADELTABETAPGMfMAFCcLOU
I/coLmrap/ gai..awpdas..temppgas-.rhoau s-.cpk ,gas-cpp,
S Usuf 1 ,ELllvUs..zsPq9sname
S/couata/ istabttambupaabuhusidpisofltsurfrihtflhtcoviutfltwtco
S/coLsus/ ess~isutsidpautacioutszpouthvoutI

4 $/phlag/chocklpcheck2,againrchock3,check4,check5

I/NENDPOUNDN, OUND
C
C

characterlSO TITLE(4)
charactor$4 Pound
char3ctor*24 TSRCYTINPYTODSPTSRT
character*3 gas-.name

C
REALtS MLPK
logical checki ,check2,pagaintcheck3,check4,check5

C
character*4O OPNRUP

C
0PEN(UNITx9y NAMExOPNRUP, TYPE='OLD')

C
DO 90 121P4
READC9P2000) TITLEMI

490 CONTINUE
2000 FORMAT(A80)

C
* READ(?,S) UOPZOvzr

read(9p*) istab
READ(9,*) DELTABETAvml
reed(9v*) sjgx..coottpsigx.powpsigx-ain-dist
read(9?2) taabopambphumid
ruwd(9f*) isoflttsurf
read(?PI) ihtflvhtco

I - shvs$degadis:O.FOR
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read(9f*) iwtflpwtco
V ruad(91202O) asname

I. 2020 FORMAT(AJ)
* read(9F*) ga-iEarns tmwnasrn ho

rtad(9v*) Ulasckgas-.cp,
read(?Pt) as-uf 1 us-I.floas.zsp

C
it(isof1 #@a* 0) then

rho@ z gas.rho* S pamb
rhaa a Pab*C1.+huimjd)/(.002S3+ 0.00456*huaid)/taab
Sot~o 105
endi f

READ(?#-$) HP
00 100 I1,FNP

100 READ(99*) DEN~liI) ,DEN(2i1) ,den(3i1) ,den(4,i),don(3ti)
RHExDEN(3pNP)

RHOA = DEN(3p1)
don(1,np+1) a2.

C
103 READ(99,3 CcLOW

c
rted(9pS) gmass0
READ(9y*) NP
DO 110 ralNP

110 READ(99*) ET(171)vET(2pI)rR1T(2pI)
TEND a ET(IiPW-2)
I aNP+ 1
ET(I,1) sPO1JNDN

CtET(.,Yr) a POUNDN
RIT(lyZ) -vPOUNDN
R1T(2vI) a POUNDN

C
00 120 I=1,NP

120 RlT(1,I) sET(lyI)
C

road(99*) chsckltehwck2,againvchgck3,chock4,chock5
c

tabsa
tsrt 2
READ(992010) TIMP

2010 forat(aM4
* C

it(check4) rtad(9,S) esstslmnvsawid
C

CLOSE (UNITz?)
RETURN
END
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SUBROUTIML IOT( OPNRUP)

Implicit Real*8 C A-NY O-Z )v Integer*4 (I-N

C
include 'svs~dagadis:DEGADISIN.dvc'

C
COMMION
I/TITL/ TITLE
1/6EN1/ ET(2vikn)vRlT(dq'i9mn)
S/f3EN22/ DEI(Svign)
$11TI/ Ti, TINPP TSRCPD BSi TSRT
$/PARK/ UO, ZO, ZRYLUSTARKGRHOERHOADELTAY BETAGAlINAFCcLOW
S/eom-9prop/ g3s-..W~gaS-teiP, gas..rhoergas..cpk ,gs...cpp
I gs-.utl ,Us.lflUszspgas-name
S/com..ss/ essDslenosbaidloutccyoutszloutbvoutl
S/PI4LAG/ CNECK1,C34ECX,AGAIN, CHECK3,CNECK49CNECKS

SINEND/ POUt4DN9POUND
5. C

characterS8O TITLE(4)
.5. charactertZ gasnase

charactor*4 Pound
character24 TSRC, TINP, TaBS, TSRT

C
REA4L*8 KLI(
LOGICAL CHECKi CiECK2 ,AGAIN, CHECK3 CIIECK4 ,CHECK5

C
character*(*) OPNRUP
charactsr*40 STRING
character*4 dummv

C
WRITE(691100)
WRITE(6P 1110)

C
'5. CZ** OPEN THE INPUT FILE

C
OPEN(UNIT=8,NAIE=OPNRUP, TYPEs 'NEW',
S carriagecontrl='list'trecordtyp.='variable')

C
C*** NOWd GET THE TITLE BLOCK

A C
WRITE(6t11210)
WRITE(691130)

.5..00 100 rz1,4
READ(3P1134) TITLE(I)

5.. dummv z title(i)
IF(dumaw(1:4) .EQ. POUNDu1:4)) GO TO 110
WRITE(891135) TITLE(I)

100 CONTINUE
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6O TO 130
C

110 CONTINUE !FILL OUT THE BLOCK

DO 120 1 a 1194
TITLE(I a '
IMITE(S,1133) TITLE(I

120 CONTINUE
130 CONTINUE

C
cSU Atmospheric Parameters:
C

WRITE (6v1140)
UIRTE(SIL142)
READ(5p*) UOZO~PZR
WRITE(SP1020) UOPZO#ZR

C
c*SU stabilitv
C

WRITE(69 1150)
READ(51310) NC)IARYSTRING
istab a 4 !default is D stabilitw

p..IF(STRING.e'A' #art strinsoe'a') istabzl

IF(STRING~ea.'C' .or. strinsceeo'b') istab=3
IF(STRIMG#&a.'C' .or# stringpe.'') istab=3

IF(STRING.so.'E' .or. string.e@*'@') istabw5
IF(STRING#*9.'F' .or. stringsea.'?') istab=6
goto( 161v162Y163v164v165' 166) istab

161 delta .0.5 'A
beta *0.?
al a -11.43 S zrS*0.103
sigx-.caeff z 0.02

h sigx-..ow z 1.22
sigs-min-dist z 130.
gota 170

162 delta =0.33 3
beta z0.9
*I = -25.98 S zr*$0.171
siix-.covff a 0.02

sixpo 1.22
sigx-ain-.dist 2 130.
goto 170

163 delta 30.20 !C
beta 0.9

C,.ml a-1213.4 * :r**0.304
sig;..coetf z 0.02

sic 'o 1.22
sigx-..in..dist z 130,
ioto 170

:664 delta a 0.13 D
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beta a 0. 9
*1l 0.0 ! used for intinitu
sigx.coetf x 0.04
sigx..pw a 1.14
sigx..ain..djst a 100.
Soto 170

163 delta xO01
beta a 0.9
al x 123.4 zrfl0*304
sigx..cuff 80.17

sigx.pow a0.97
simx..ain.dist z 30.
gota 170

166 delta =0.064 IF

beta *0#9

&I 25.9 S zrflO.171
sislx-.coeff u 0.17
sigx-jo. a 0.97
sigx..ein..dist a 50,

c
170 IRITE(8#1040) istab

C
172 IrTE(6, 1160) deltavbetatml ,sijx-coft~ixpowsix.in-.dist

read(3P1310) ncharistring
if(string.eu.'d' .or. stringcee.'D') then

write(6, 1600)
read(3v*) delta
goto 172

elso if(stringtee.'b' tore stringoea,'8) then
waritv(6,1620)
read(5,8) beta
goto 172

else if(strin.e.'l' or!. strinm.oa.'L') then
writs(6P1660)
read(Sp*) al
goto 172

else if(string.vo. 'co tore strimgeeo.'C') then
write(6, 1670)
remd(3pS) simx..coeff
Iota 172

else if(strinfi.ee.'ft' oar, string.em.'P') then
writo(6, 1680)
read(SS) six.poii
goto 172

else if(string.eo. 'a' *or* strinsoea.'H') then
writ@(6,1690)

* read(39S) siix.aln-.dist
Iota 172

else if(nchar-ou.0 or#. strinm.ea.'n' or!. string.ea.'N') then
WRITE(91020) DELTA#BETAPOl
WRITE(9, 1020) sigx-coffpsix-Powsgx-in-dist
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else
goto 172,
endif

C

cm* ambient Pressure# twaeraturesp and hqjmiditwa
C

writo(691300)
road(3vE) tambtpamb
taab atamb +273.13 1 K
vapor, a 6.02?Se-32 exp(3407.* (1./273.15- 1./taub)) Iatm
sat a O.62vaporp / (Pamb- vaporp)
write(6v 1580)
iead( 51310) ncharpstrins
if~stringsto.'a' Par. string.oo#'A') then

writo(6V1583)
read(5,S) humid
reihumid a LO04Shusid/sat
writo(621586) rylhumid
Sato 200
mndi f

write(6, 1587)
ruad(5,S) relhumid
humid zrelhusid/100. * sat

200 rhoa a ab*(1 .+husid)/( .00283+.OO4S6Shumid)/tab
write(6PL388) rhoa
write(8,1025) tambypambvdwmid

C

isofl x0
ihtf 1 a 0
iitco a 0.
iwtf 1 a 0
utco 2 0,

C

writo(692000)
4 ruad(5P1310) ncharystring

irstringtea*'Y' *or. string.eoe'g') then
isofi a 1
tsurf x tamb
got* 250

A endif
C

write( 6,2020)
read(5,310) ncharpstring
ifstring~ees'Y' .or. string~ea."i') then

writ@C6t 2030)
read(3p*) tsurf

220 writ#(6Y2040)
ruad(391310) neharpstring

if(strinigete#.' .or. strinsoee.'v') then
ihtf 1 a -1 Iconstant value
writo(6?2030)
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reed(5p*) htco
else if(stringoeu.'C' #are stringoee.'c' oars nchoroesoO) then

ihttl a 1I local correlation
also it(strjngcee.'L' .or* stringooo,'l') then

ihttl a 2 !LLML correlation
htco a 0,01253 E=am/s
writo(6#2043) htco
read(SP1310) ncharystring
if(string.eso'Y' #or. stringoea*'v')

1 readC(v*) htco
else
iota 220
endif

alse
goto 250
endif

c
writ ( 6 2100 )
read(SP1310) ncharrstring
if(stringcee.'Y' sort stringoe'v') then

iw~tfl =1I
write(6Y2045)
read(SP1310) ncharpstring

it(stringtoo.'V' oars strinUtee.'v') then
iwtfl a -1
write(6P2120)
read(5,) wtco
endi 1

mndif
c
250 continue

write(8,1060) isoflItsurt
write(SP1060) ihtflthtco
wwite(811060) iwtflrwtco

C
C
cU gas characteristics
C

wrlte(6, 1510)
rusd(3?1415) gas..naee
write(8,1413) gos-nse,

ga-a 16.04
gas-.temp a 111.7
las..rhoe a 1.7.mPaeb !correct to Pomb

ga-p 2730.
% .ias-cpp a 1.00

gsui.UI 0.15
Jas..lfla 0005
gas.zspw 0#5

n~an.e9.'LMG' -or, ssname.ent'lng') then
gas-am z 16.04
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us.tow a 111.7
gasrha 1 ,,792*pamb !correct to~ Pamb

gscpp a 5.00
gs.utla 0.15
gasilfi. 0005
gas-zspa 0.5
endif

if(94S..nheee.'LP9' .or,, gasnam.wae.l,') then
ss- a 44,09

gas-.tow - 231.
gas-rho@ a 2,400Spanb !correct to ab
as.cpk a 15.4
gas-" a2.25

usutlm 0.10
gas...fla 06,2
gas..zsp 0.5
endif

270 write(6P 1520) gaswI stew asrho@ I ascpk jgscppv
1 us.utl ,us..f 1 gas..sp

read(591310) ncharystring
if(string~o**'m' .or. string#e..'N') then

writo( 6,1550)
read(5,*) gas..mw
sato 270

els0 iffstrinfi-oo,'t' -or, string~e.T') then

read(39S) gas temP
goto 270

else if(strinisoo.'d' .or. string-se.'D') then
write (6.153)
readCSPS) gsrho#
goto 270

else if(strint-es,'h' -or. string.eo.'H') then
writo(6. 1570)
road(5S)V gas-cpk
gota 270

else if(stringSee. 'P" -art string.oa#'P') then
mrito(6PIS71)
read(5,*) gas-.cPP
gota 270

else if(string.gooe, #or*01 striflgpeG.'U') then
writv(6, 1572)
read(SPS) mas-uf
Iota 270

else it(string~ee.'l' -or. string.eo'L') then
writf(6,1573)
read(5#,) gas-Il
goto 270

else if(string.ea.'z' *or. stringteo.'Z') then
writv(6rl574)
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read(5gS) gas.zsp
goto 270

also iflnctiar.ee. 0 .or* string.ou.'n' #or* strini&e'N') then
MRITE(Sv 1020) as-Swr gas-awrgsrhoe
write(8,1020) Sas..ciktgas..cpp
WRITE(8e 1020) gas..ufligas.lf 1 ,uszsp

also
ioto 270
endi f

C
c densitua curve if isothermal
c

Mtisofl .*a. 0) soto 460
IdRITE(6u 1161)
WRITE(691162)
WRITECSt1163)
WRITE(6?1164) rhoa
URrTE(6, 1165)

goto 320
C

280 w~rite(6p,190)
C
3260 LUNIN a 5

hIRITE(6, 1300)
READ(S1310) NCHARYSTRING
rF(STRrH.EQ.'w' or~. strins.ee.'Y') 00 TO 360
00 TO 400

360 WRITE(6v 1320)
READ(51310) MNARPSTRING
OPE(UMITlOiNANEnSTRXNGTYPE'OGLD' err-2SO)
WHNIMN 10

400 CONTINUE
IF(UNIN .ED. 5) WRITE(6,1170) ien
READ(LUNINE NP
WRITE(S,1040) NP
IF(UNIN .ED* 5) WRITE(6v180)

C
DO 440 IwlP
den(4pi) a 0. 0.0 bii default for isotherm
den(5pi) z tab Itamb for isotherm
READ(LUNINS) DEN(1,I)?DEN(2qI)PDEM(3qI)
if(i ve1.1 .and,
1 (den(3pl)/rho.t.1.005 or1. rhoa/don(391).gt.1.005)) then

don(3p1) z rhoa
write(6yl340) rhoa
endif

if(i.ee.n,) THENI IF( den(2p1)/gas-.rhoe .9t. 1.005
1 .orp gs-.rhae/don(2ti) sgt. 1.005
1 .orp den(3,i)/gsrhoe Ai. 1,005
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1 ors gs-.rhoe/den(3ti) Agt. 1.005) then
den(2ri) a gas-rho*
den(3ti) a as-rho*
iwrits(6PI341) gas-rho@
mndi f
endit

440 CGHTINUE
IF(LZI .ED, 10) CLOSE(INTz10)

C
c
460 URITE(6P1280)

READ(5,) CCLOW
if~cclow Is.. 0.) cciowuO.005 don't let 0. got through
IRITE(SPI010) CcLOI

C

cS*S source description
C

writ#(6v1440)
read(39*) gmassO
write(8P1O20) imessO

C
check4 a false.

read(3P1410) dumy
Wtduae.eas'w' .or. duaew.e'Y') Sao 480

write(6, 1420)

iead(3v*) s

wteu60) u e

C

tend, m6* ! C3s m

et(112) a 0.n
et(2) zess
rlt(291)u rIss
9t(1i3) a tend 41
et(2i3) z 0.s
rtt(2#3)m 0.s
et(1,4) a tend + 2.

et(294) z 0.
rlt(2#4)x 0.
slen s sart(pitrlssWl)
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siuid a slen
check4 a * two steadii state run
sota 760

520 continue
C

WRITE(6v 1190)
WRITE(6u1200)
WRITE(6, 1210)
WRITMP61220)
WRITE(6t 1165)
!dRITE(6, 1230)
WRITE(6v 1240)
lRITE(6,1250)
Iota 600

C
560 iwnite(6t129O)
C
600 LUIN a5

WRXTE(6u 1330)
READ(591310) NCHARPSTRIN6
rF(STRING.ea.'Y' *or. string.ee.'') gota 640
goto 680

640 IRITE(6y1320)
READ(51310) HCHARPSTRING
OPE(UNITa10,NA9MESTRIN0,TYPEa'OLD' ,erraS6O)
LUNIN a 10

680 CONTINUE
IF(LumIN .ED. 5) WRITE(6P1260) igen
READ(LUNIMPS) NP
IF(LUNIN .Eo 5) WRITE(6u 1270)

C
DO 720 I=lNP

720 CONTINUE
IF(LUNIN .ED. 10) CLOSE(UNITm1O)

C
760 continue

WRITE(SP1040) NP

00 80TES03 ETvrPE(2rHP(21

C
if(@t(2y1).#9.0# *and& geass~oneo.) chock2a.true. ' SE tvipe spill
writ*(Sp*) check1tchock2,egainecheck3,check4,check5

C
istat = lib~date-tist(tjnp)
!4RITE(8, 1050) TINP

if~chack4) write(SP1020) esstslanoswid !steadw state

C
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CLOSE(UNIT28)
C
C
1010 format~lxl'g4.7)
1020 format(3C1xtlP1l4.7))
1025 foreatC5(lxrlPgl4#7))
1030 forsat(lx,2(1Pg14.7,lx),lpsl4.7)
1040 foreat(lxpi4)
1050 format(a24)
1060 forsat(lx~i49lx,lPV14.7)

1100 FORMAT(3X#'1NPUT MODULE - DEGADIS MODEL')
1110 FORAT(/3X,'UR3"WMI2*z*U*2 m *UU=E3)
1120 FORMAT(SXt'Enter Title Block - up to 4 lines of 80'9

$I characters')
1130 FORMAT(SXP'To stop, tyipe V/1e1)
1134 FORMAT(A80)
1135 FORMAT(A90)
1140 FORMAT(5Xy'ENTER WIND PARAMWETERS - UO (a/si, ZO (a), ',

S'and ZR(m)')
1142 format(3xj,'U0 - Mind velocity at reference height ZO'v

S/PSXP'ZR - Surface Roughness')
1150 FORMAT(/9SXP'Enter the Paseuill stabilityi class: (AtBtCp'p

1160 foreat(/?' The values for the atmospheric Paraeters',
$' are set as follows:',
$/P' BETA: 'tF12.4p

S/P' Monin-Obukhov length: ',F12..4,' @'t
9/r, Sigma X Coefficient: ',F12.4v
1I, sigma X Power: ',F12.4v
I/P' Sigma X Minimum Distance: ',F12.4#' n'r
9/9' Do You wish to change any of these?',
S/,' (NoDgltaDetarLengthrCoeffjcient,PowerHiniaua) <N> IS)

1161 FORMAT(/MPX'The density is determined as a function of con',
S'centration')

1162 FORMAT(5Xv'bv a listing of ordered Pairs supplied by the user')
1163 FORMAT(5Xr'Use the following form:')
1164 FORMAT(/3X5X'first point',6Xt' - Pure air Y=0.0,Ccw0.,'v

I 'RHOG=RHOA 'PIpgl3.5)
1165 FORMAT(3(15X?'.'P/))
1166 FORMAT(5Xv3XP'last Point'y7xp'- Pure gas vz.9cxH~'

1 1 RHOGrRHOE' )
1170 FORMAT(/YSX,'ENTER THlE NUMIBER OF DATA TRIPLES (max'i2')'?

1' FOR THE DENSITY FUNCTION: IF$)
1180 FORMAT(/,5X#'Enter Mole frac, Cc (kg/ms*3)t then RHOG IF

1 '(ks/a*13) by~ triples')
c
C
1190 FORMAT(/P5X,1OX, 'Source Description')
1200 F0RMATC1X?/v5X#'The some form used by the density description')
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1210 FORMAT(5X,'is used by the source description as follows')
1220 FORMAT(/,5XP5X,'first Point',6X,'- timeO ER1 at initial ",

S'(nonzero) values')
1230 FORMAT(3X-ri(P'nxt to last Point - timenTEND E,R1O.')
1240 FORMAT(MXe5X,'last Point',6X,'timeuTEND+ E,Rl.O.')
1230 FORMAT(/,5Xr'Note" the final time is the lost time entered ',

$'where E and RI are non-zero')
1260 FORMIAT(/,3X9'EXTER THE NIMER OF TRIPLES (maxs 'i2p') FOR 's

$'THE SOURCE DESCRIPTION: ',S)

1270 FORMAT(/,SX,'Enter TIME (sec)p EVOLUTION RATE (kg/m l3), '
$'and POOL RADIUS (m)')

1280 FORIAT(SX,'Enter the LOWEST CONCENTRATION OF INTEREST (kg/',
$'tZ ) : 'PS)

91?0 format(/,' This file was not found.')
1300 FORMAT'/,' Do ou have an input file for the Density "

$'function? Cw or N3 'PS)
1310 FORMAT(GPA20)
1320 FORMAT(' Enter the file name: CDIRJFILEJNE.EXT ',$)
1330 FORMAT(' Do you have an input file for the Source I,

S'Description? Cy or N3 ',S)
1340 format(/,' Air density corrected to ',1P113.5' ks/mIF',/)
1341 foreat(/,' Contaminant densitw corrected to ',Il113.5' kg/msl3',/)

c
c

1400 format(//,' Is this a Steady state simulation? <w or N> ',$)
1410 format(a4)
1415 format(a3)
1420 foreat(/,' Enter the desired evolution rate Ez] ks/sec : ',9)
1430 format(' Enter the desired source radius Cv3 a : 'I$)
1440 format(/,' Specification of source rate and extent.',

S///,' Enter the initial mass of Pure gas',
$' over the source. (k9)'P/,' (Positive or zero): 'PS)

C

c

1500 format(/,' Enter the ambient teartrature(C) and Pressure',
1 '(atm) ',$)

1510 format(/,' Enter the code name of the diffusing species: '9$)
1520 format(/,' The characteristics for the gas are set as follous',/p

$' Molecular weight: ',f7.2,/,
I' Storame temperature CK3: '1lP113.5,/,
$' Density at storage temperature, PAMB Cks/mU3]: 'PIP13.3,/,
V Mean Heat capacity constant 'IrlP13.5,/,

V l an Heat capacity Power ',PIg13.5,/,
V' Uper Flammability Limit Csole frac3 ",1P913.5,/,
' Lower Flammability Limit roole frac] ',IP.13.5y/,
' Height of Flammability Limit Ea] ',IPg13.Si/,

' Do You wish to chanie any of these? '
~ $' (NoMoleTenmpDen,Heat,PowerUppoerLower,Z)',

$' <N> 'PS)
1530 format(' Enter the desired Storage Temperature: ',S)
1535 format(' Enter the desired Density at Storage ,

11 -- $ sSdegadis:rOT.FOR
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1 'Temperature and''" ambient Pressure: ',)
1550 format(' Enter the desired Molecular Weight: '9$)
1570 format(' Enter the desired Mean Heat Capacity constant: ',$)
1571 format(' Enter the desired Mean Heat Capacit Power: ',$)
1572 format(' Enter the desired Upper Flammability Limit: ',$)
1573 format(' Enter the desired Lower Flammability Limit: ',$)
1574 format(' Enter the desired Height for the flammable limit calcula',

1 'tions: ,I$)
1580 format(/,' The ambient humidity can be entered as Relative ',

1 'or Absolute.',/," Enter either R or A <fR or a>: ',$)
1585 format(' Enter the absolute humidity (kg water/k BDA): ',$)
1586 format(' This is a relative humidity of ',1PS13.5,' Z')
1587 format(' Enter the relative humidity (%): ',S)
1588 fornat(/,' Ambient Air density is ',1IP13.5,' kg/m**3')

C

1600 format(" Enter the desired DELTA: ',$)
1620 format(" Enter the desired BETA: ',$)
1660 format(' Note: For infinitv, ML a 0*0",/,

I ' Enter the desired onin-Obukhov length: (m) '$)
1670 format(' Enter the desired Sigma X Coefficient: ',$)
1630 format(' Enter the desired Sigma X Power: ',$)
1690 format(' Enter the desired Sigma X Minimum distance: (i) ',$)

C
2000 format(/,' Is this an Isothermal spill? <w or N> ',$)
2020 formatC/,' Zz heat transfer to be included in the'"

1 ' calculations <w or N> ',S)
2030 format(' Enter the surface temperature Cz3 K : ',$)
2040 format(' Do you want to use the built in correlation,',

1 the LLNL correlation, or',/,' enter',
1 ' a Particular value?',/p
1 ' (CorrLLNLcorrValue) <C> ',$)

2043 format(/,' The form of the correlation is#',/,
1 6x,'Q = (Vh $ rho * cp) * area * (tsurf-tem)',//,
1 ' with Vh = ',1Pg13.5,' m/s.',//,
I ' Do you wish to change the value of Vh? (y or N): 'P$)

2045 format(' Do you want to use the built in correlation or enter',
1 I a Particular value?',/,' <C or v "$)

2050 format(' Enter the HT coefficient value [C] J/mfl2/s/K : ',$)
2100 format(/,' Is water transfer to be included in the',

1 I source <w or N> ',$)
2120 format(' Enter the WT coefficient value C=J kmol/m*V2/s/atm : ',S)

C~c
RETURN
END

12~- svsldegadis:IOT.FOR
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C
C SUBROUTINE FOR SOURCE EVALUATION wHEN No GAS BLANKET
C IS PRESENT.

S C
SUBROUTINE t4OBL (timeout)

Implicit RoalU8 ( A-Hr O-Z )p Intogor*4 (I-N)

C
include 'sws~dadisWDEGADISl .doc'

C
COMMON
S/GENI/ ET(2yifln)vR1r(2yig.n)
$/ERROR/ STPINERBNDPSTPlXITRGWTtaIdTwiatutwcitebpwtabowtuhXLI,
$ XRIEPSPZLOWPSTPINZ,ERBNDZSTPMtXZSRCOERpsrcssfsrccut,
S htcutERNOBLNOBLpttcrfgeriepsilon
S/PARMi' UOvZOZRuNLUSTARKQ.RHOERHOADELTABETA.GANNAFCcLOW
S/cosata/ istabitasbipaabphueidtisoflptsurfpihtthtcopiwtflpwtc
$/PARIISC/ RNSZNPEMlAX.RI'AXTSCtALEPHPTEND
$/com..ss/ esspslontsiaidpoutccyoutszyoutbpoutltsweltswalpsenlysrhl
I/phlag/ checkltcheck2,againtcheck3,check4,chock5
$.'ALP/ ALPHA~alpha1

C
REAL*8 ?IL#K

LOGICAL REV
-' logical checki ,check2,againtchgck3,check4,chock5

DATA REV/.TRUE./
REAL8S L

C
data h/0.0/pRi/0./
data delt-m.in/0.3/

DELTAT z (TEND - TSC1)/FLOAT(NOBLPT)
if(deltat .It. dolt-main) then

noblpt a int((tnd-tscl)/delt-ain) +1
doltat a (tend-tsc1)float(noblpt)
endif

C
TO sTSCI
IF(DELTAT .LT. 2.) GO TO 100

C
WRITE( lunlog, 1100)
IRITE~lunlogr*) DELTAT

1100 FORMAT(SXP'TINE INCREMENT USED ON LAST PORTION OF SOURCE CALC')
C

100 CONTINUE
C
C ESTABLISH LOOP TO FINISH SOURCE

I -- svs~degadis:NGBL.FOR
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C
4Do 110 1 1PNOBLPT

C
TINE a TO + FLOAT(I)$DELTAT
IF(I .Eg, NODLPT) TIME z TEND
L a SGRTPIAFGEN(RTPTI1EP'RlT-BL')
#rate a AFGEN(ETPTIMEY'ET-BL')
flux a EraTi/L/L

c
*tra rhoe S ktustar*alpha1*dellaw'(dtllayi-l.)/,hihat(rhoiL)

if(abs(flux/estar) .9t. irnobi) thin
ch*eek3 a *true,
timeout z time
return
end if

C
call szf(flwiLys:,cclayuclavprholaw)
cc a cclaw*dollav

c
call adiabat(0,wcywavcpwatccprhotwventhalpwrtuep)

* C
IF(Erate .LT. E1MAX) 60 TO 220
EMAX z Erato
RN AFOEH(R1TPTIMtEv'R1T-BL')

'120 CONT~nUE
RLIST =AFGEN(RlTPTIi1EY'R1T-8L')
RIIAX adhAXI(RJIAXPRLIST)

WRITE(9,2000) TINERLISTih'fluxSZpicivaprhoRitwctwavnthalzmwltemp
C

if(i.ea.5 .and. chock4) Soto 500 !steady

110 CONTINUE
RETURN

c

500 continue steadyi state completion
outce acc
swcl awc

senl o nthalftv
srhl arho
outsz *sz
cutl asortpi S ruist
outb aout 1/2.
return

END
#444

2 -- swsdgadis:NOBL .FOR
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C
C SUBROUTINES OB AND OBOUT ARE USED IN THE OBSERVER INTEGRATIONS
C OVER THE SOURCE.

C C
SUBROUTINE OB(tiaeYPDPPRMT)

Imwl±cit RualS8 ( A-H, O-Z* )t IntogerS4 ( I-N
C

include 'svs~deuadis :DEGADIS2.dec'

COMMON
$/GEN3/ radg(2,Imaxl).ostr(2,msaxl),srcden(2,ymaxl),srcwc(2,emaxl),
$ srcwa(2,.Faxl)rsrcenth(2ysaxl)
$/PARJ9/U0,ZOZRsMLYUSTARK, GRNOERHOADELTABETAGAMAFtCcLOd

$/PARMSC/ RMPSZMEMAXRMtAXP TSC1 ,ALEPH, TEND
I/ALP/ALPHA, alphal
S/phicom/ iphiflydellaw

REAL*8 KqML
logical flag

C
DIMENSION Y(1)YD(1)vPRMTQl)
INTEGER NHIDTHMrateCrate, BDArateHrate
DATA HIIDTH/l/,Mrate/2/,Crate/3/,DD4rate/4/,Hrate/5/

C
C** PASS TO IN PRMT(6)
C

flag isoflc@G. 1 .or. ihtfl.ea. 0
p C

TOI PRIIT(6)
;:up = rmt(7)
XI = XIT(TIMiEYTOI)
RD = AFGEN(RADOPTIMEY'RADG')
RLEN = PRMT(13)

C
SIPR = 0.
IF((ABS(XI)-RG)/R6 .GE, 0.01) WRITE(lunlogt1000) XIPRG
IF(ABS(XI) .LT. RO) BIPR asartCRGSRO - XI*XI)

C
UIi = UIT(rIMEPTOI)

a a AVGEN(0STRTME,'OSTR')
we * AFGEN(srcwcytimet'srcwc')
wa 2 AFGEN(srcwartimeq'srcwa')
enth = AFGEN(srcmnthttjae, 'srcenth')

* c
wcla~d s Y(Crate)/Y(Mrate)
walaw = Y(BDArate)/Y(Mrate)
it(.not.flag) enthlav Y(Hrate)/Y(Mrate)

1 -svs$degadis:OB.FCR
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C
call tprop(lwclayivualaygrenthlawcpuapwmsttepprholawgep)

=ea welaw~rholay
'S.' C

prot(s) -cclay
* ~prot(9) a uclau

Peut(1O)z waluii
Prmt(11)w enthulay
Prot(12)z rholayi

cc a celaut5dllav
rho x doliaye*(rholaii-rhoa) + rhoa

C

szob = 0.01
ars = Q*(xi-,cup)/cc/(u0*zO/alpha1)

I szob = rwgS$C1./.Iphal) 9 zO
C

HEFF -s GAMlAF/ALPHA1S SZOD
RISTR=RIF(RHOPHEFF)
PHI xPMIF(RISTRoO.)

wlyzdellau KSUSTARE ALPHAt/PHI
C

D(HWIDTH)= U! BIPR / RLEN
D(crate) a D(HwrDTH)*RLEN * 0
D(frate) z = w + rhoa-tuelaw) S D(HUID7W)SRLEN
D(BDArato)= (2W~wa/we + rhaa*iselav/C1.4humid)) S D(HWIDTh)*RLEN
it(flag) return
D(Hrate) a Q * enth/vc * D(HIJXDTH)*RLEN

C
1000 FORMAT(' ?031 - Value of XI 'llG13*4t'; Value of RU '

S 1613.4)
RETURN
END

c

SUBROUTINE OBOUT( Xv Yy DERYP IHLFy NDUIP PRMT)
C

Imlicit R@&iSS ( A-Hy O-Z )v Intesew*4 (I-N)

DIMENSION X(I)p Y(1)v DERYCI)v PRMT(1)
C

* PRlIT(14) z Print(S) c elay
PRMT(15) z Prmt(9) Iwelay
PRMT(16) a Prmt(10) !walay
PRtIT(17) a pinst(l1) a nthiai
PRlIT(1S) 2 pret(12) !rhalay
RETURN
END

2 -- s'sldogadisOB.FOR
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FUNCTION PSI

-" AS PER COLENBRANDER-
- C

C$"U THIS FUNCTION HAS BIEEN DERIVED FROM BUSINGERPJ.A.
C*** 40RKSHOP ON ?IICRON'ETEOROLOI3YP CHAPTER 21 HAUGENPD.A. (ED.)

* C* AMERICAN NETOROLOGICAL SOCIETY.
C

FU'NCTION PSIF(ZPML)

Implicit Rosl18 ( A-Hp O-Z )v Inteser*4 (I-N

include 'sws~d@9adis:DEGADIS1 .doc'
C

REALSS MlL
C

IF( MlL ) 10P20P30
C

10 A -a (1.-1S.*Z.tIL)**.25
PSIF = 2.dLOG((1.+A)/2.) + dLOG((l.+ASA)/2.)- 2.*daTAN(A) +
1 P1/2.
RETURN

C
20 PSIF =0.

RETURN
C
30 PSIF a -4.7*Z/HL

RETURN
END

I vldgdi*,I.O
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C ............. . . . . .. .. .. . . ****9 * * * *****

C
C SUBROUTINES FOR PSEUDO-STEADY STATE INTEGRATION.
C

SUBROUTINE PSS(DISTPYPDERYPPRMT)

Implicit Ru.188 ( A-H, O-Z )p Intomor*4 ( I-N)

* C
include 'svs~desadis#DE6ADIS2.dec/1istI

Parameter (:erosl.11-10p rcrit*2.D-3)

COMMtON
SIPARM/ UOZOPZRIILUSTARKGRHOERHADELTABETAGA'UAFCcLOW
S/comatn/ istab,tambvpaabuhusidtisot1 ,tsurf, ihtfthtcoriiatf1,utco
$/ALF/ ALPHA, aiphal

$/sprd-..on/ coy deirhomin
C

-: REAL*8 KvML
C

DATA rho',h!1/vSY/2/pBEFF/3/ ,dJ/4/
INTEGER rhouhpSYDEFFvdh

C
* C*** F'RNT I/0 SETUP

CUR 1 VALUE IN/OUT

CUR* 6 E IN
CIS* ' Cc OUT
C*U* 9 B OUT
C:* 9 CON DERY(BEFF) IN
C*U* 10 CON DERY(SZ) IN
C*** 1i NREC(Ipl) OUT -- STARTS OUTPUT COUNTER
CUR* 12 DIST OUT
COS 13
CS** 14 wc out
CS** 15 rho out
cf** 16 tamp out - it recorded
c*U* 17 gamma out - if recorded
CIS* 18

c1*1 20
C#9 21 I:

4.t** 22 -
C

Erato PRMTC6)
B z Y(BEFF) - SQrtPI/2.SY(SY)

C

I- sves~d@9adis:PSS.FOR
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c using the last value for Sz
C

.4 sz0 prot(22)
=z szo

C
CMU MATERIAL BALANCE
C

iii 0
100 Cc aErate*ALPHA1/2./UOW(ZO/SZ)*ALPHA/SZ/Y(DEFF)

call adi.;batC0,wcvwatwiaccrhopwmvgnthttemp)
cclai - cc/dallay
call adiabat(Ogcrwatgclswgvaceclayerholawvwmlpenthotmlae) !for wen
call addheut(cclav~(dh) rholawaptemlayjpcp)
Prod =doaxl( Y(rhouh)/rholay/Prmt(lS)p zero)

az x Prod *U1/l~il zO
dif abs(s= - szO)/(abs(sz)+abs(sz0)+:ero)
if(dif .9t. renit) then

szo as
iiixiii+1
if(iui I~t. 20) call trap(32)

* foto 100
endif

Prmt(20) rrholay
Prmt(211 = s
NEFF = GA1QAF/ALPHA1SZ

c

rit = 0.

teep 2 temlay
if(±sofl.eo0o or. ihttl.n*.0) then

rho a dallaYS(rholaw.-rhas) + rhoa es*timate
tamp a (ua/rho)(rholaitelayi/wel) 'estimate

rit z rift(teappheff)
endif

RISTR - RIF'RHOPHEFF)
PHI :s ̂4IF(RISTRi nit)

C
CIISt CALCULATE DERIVATIVES
Ca

DERY(BEFF) = 0.
delrho x rho-rhoa
iF1delpho OGT. deirhomin) DERY(BEFF) sPR'T(9)sart(delrho/rhoa)

I *(SZ/ZO)**(.3 - ALPHA)
C

DERY(SY) z 4.*9ETA/P1/Y(SY)*Y(BEF)*12
i (DELTA*SGPIO2/Y(BE-FF)) *2 (1./BETA)

huigh z heffldellaw
C3ll surfaeu(temlaijpheighvrholayitumlicpvwatrterorte)
if(temp.ge. t-;urf .4ur. teulav.ga. taab) orte z 0.
rhouhb z rholayi* Prat(l3) * (s:/:0)*1al~haI * Y(beff)

2- svs~dsdis:PSS.FOR
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d-rhouhb 2 prst(19)*v(b@tf)/Phi
dERY(dh) a Certo*Ybeff)/dellaw - Y(dh)*d-.rhouhb)/rhouhb
dERY(rhouh)2 (d..rhouhb-Y(houh)DERY(buff))/Y(beff)

C
CM RETURNED VALUES
C

PRMT(7) a Cc
PRNT(S) a B
prort(14)z ve
prot(15)s rho
ptst(16)2 tear
--rmt,(17)m (rholav-rhoa)/cclav gama

RETURN
END

##41
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C
C SUBROUTINE PSSOUT

SUBROUTINE PSSOUT(XPYPDFIHLFPNDINPRHT)

12Plicit Rsal*S ( A-Ht O-Z )? Intaor*4 (I-N)

C
include 'sws~dadis:DEGADIS2.d~c'

Parameter (npssa9v :ero=ule-10)

COMMtON
*/PARN/U0,Z0,ZRtl1LPUSTARKtGRHOERHOADELTABETAGA4NAFCcLOW
S/comata/ istabe tambtpambthusidpisaf1,tsurfpihtflhtcitf1,patco
S /STP/STPOPSTPP ,ODIP ODLLP, STPG ,ODLO, ODLLO
1/(PHLAG/CHECKl ,CHECK2 'AGAIN CHECK3uCNECC4uCHECK5
$/STOPIT/TSTOP

C
REAL*8 KPtlL

NJLoaICAL CHECKl sC14ECK2 PAGArtCHECK3,CHECK4, CHECKS
DIMENSION Y(1),D(1),PRMT(1),DKSP(npss),OUT(npss),CURNT(npss)

C*** OUTPUT PARAMIETERS

C:

I.'** PRMT(7) c
cS:: Y(1) sz
C*** Y(2) SY
C*uS PRNT(8) B
C*** PRNT(13) TO(I)

c2U* prmt(14) rho

..*** prot(16) temp
c**l prut(17) gamma

ERM x20.
TSL.2 TS(PRT13YX)
Prmt(262) x Prot(21)
IF(PRNT(11) .NE. 0.) GO TO 90

C
C*u* STARTUP FOR THE OUTPUT ROUTINE
C

RXI -100./OSTPP
RI: 0.
CURNT(1) 2 X
cfjrWt() a prmt(14) VC
CURNT(wl) v PRMT(7) 'cc

I -- sws~de~aciis:PSSOUT.FOR
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ctjrnt(4) 2 Pret(15) 'rho

curnt(S) sprmt(17) g amma
c'jrnt(S) a prmt(16) 'temp

CURNTM7 s prmt(21) !sz
CURNT(9 z Y(2) 1 s
CURNTM a PRMT(B) !b
IF(prot(S) .LE. 0.) CALL trap(16)

90 CONTINUE
C
CMU STOP IN4TEGRATION WHEN4 THE HALF WIDTH 9 < 06
C

IF( PRMT(9) .LE. 0.) 00 TO 1000
C
CUS STOP INTEGRATION AND GET A NEWd OBSERVER WHEN Cc<CcLOW
C

IF(PRHT(7).GT.CcLOV .OR. rSL*Lr.TSTOP) GO TO 95
if(prmt(ll) .1t. 5.) then !guarantee 5 records

era a odlp force, output
goto 95
endif

TSTOP - TSL
AGAIN = .TRUE.
0O TO 1000

95 CONTINUE
C
C** SET THE CURRENT AND PREVIOUS RECORD

DO 100 Illnpss
100 RKSP(II) aCURNT(I)

C
CURNT(l) z X
curnt(2) a prot(14) ve
CURNTM3 & PRIIT(7M cc
curnt(4) a prot(15) 'rho

curnt(5) a prmt(17) !gamma
curnt(64) a prat(16) !tamp
CURNTM7 z prot(21) sz
CURNT(S) z Y(2) !sw

*CURNT(9) x PRMT(8) !b
C

Rr RI +1.
2 2 Iskip DISTPYC; I and 2

110 11 1 + II 
FRI x ABS( (CURNT(I)-BKSP(Z))/(CURNT(II)+:ero))
ER2 x ADS( (CURNT(II)OUT(II))/(CURNT(II)+:ero)
ERM - dMAX1(ER1,ER2yERM)

>. F(II .EQ. 3) 11 z II + 1I skip RH0;4
IF(II .EQ. 7) nI s iI + 1 skip SY1S
IF(II .EQ, 5) 11 z 11 + 1 'skip TEMP16
IFriI .LT. npss) 6O TO 110

2 - vssdogadis*:PSSOUT .FOR
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C::: RECORD POINT IF ODLP IS EXCEEDED OR 80 METERS SINCE LAST RECORD
C*$S RECORD FIRST POINT
C

DX a CURNT(1) - OUT(l)
IF( RINE.1. .AND. ERM.LT.ODLP .AND. DX*LE.ODLLP) RETURN

C
C::: IF THE NEXT INTEGRATION AFTER A POINT IS RECORDED VIOLATES THE
C3= ERROR BOUND, THE CURRENT POINT MUST BE RECORDED. OTHERISEP THE
C U LAST POINT TO SATISFY THE ERROR LIMITS IS RECORDED.
C

DO 120 II-l,nps
IF(RI .EQ. RII+1.) BKSP(II) a CURNT(II)

120 OUT(II) = BKSP(II)

RI a RII
PRMT(11) = PRMT(11) + 1.

C
WRITE(9,:) (OUT(II),IIul,npss)
RETURN

C
1000 CONTINUE
C
C*** STOP INTEGRATION

PRNT(12) = X
C

IF(CURNT(l) .EO. OUT(l)) 0 TO 130
C

PRNT(11) x PRMT(11) + 1.
RITE(9,$) (CURNT(II),II1Inpss)

C
130 CONTINUE

PRMT(5) = 1.
RETURN
END

I,

p

to#

- -- z~siedosadis*PSSOUT.FOR
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C SUBROUTINE PSSOUT

SUBROUTINE PSSOUT(XqYPDERY'XHfLFPNDINiPRNT)

Implicit RealS9 ( A-Ho &-Z )t Intsger*4 ( I-N)

C
include 'svssdogadis:DE63ADIS2 .de/list'

C

Parameter (npss=9p zerowl-e-1O)
C

COMMON
$/-PARI /UOZOZRIILUSTARKGRHOERHOADELTABETAGMNAFCtOW
*/STP/STPPPODLPODLLP, STPGPODLGODLL3
S/PHLAG/C4ECK1 PCNECK2,AGAIN'CHECK3,CHECIX4,CHECK5
S/corn fl/ cflanpclflpcuf 1
$/ALP/ALPHAv elphal

C
logical cf~ag
LOG3ICAL CHECK~ICHECK,AGAINCHECK39CHECK4,CHECK5

C

REAL*8 IILYK

DIMENSION Y(I)tDERY(1)PPRMT(l)
dimension BKSP(npss) ,OUT(npss) ,CURNT(npss)

C
CU:* OUTPUT PARAMETERS
C
CUS FROM PSS OUTPUT TO MODEL

C** x DIST
C**U PRMT(7) Cc
C..:: '(() SZ
C*** Y(2) SY
c*u* PRKT8S B
C

ERM a 0.
prot(22) = rst(21)

IF(PRMT(11) .NE, .) d TO 90
p. C

C**t STARTUP FOR THE OUTPUT ROUTINE
C

RIX -100./STPP
RI 0.
CURNT(1) s1
CURNT(2) zPRMT(14) w c
SURNT'!) z prot(7) 'cc

CURNT(4) z prot(13) !rho

4. I iss14@oadis:PSSOUTSS.FOR
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CURNT(5) a PRMTCI7) Saema
curnt(6) a Prat(16) !tamp
curnt(7) a prot(S) !b
curnt(S) a Prmt(21) !sz
curnt(9) 2y (2) sv

C
?0 CONTINUE

C
C*U STOP INTEGRATION WHNEN THE HALF WIDTH B < 0.
C

IF( PRNT(S) .LE. 0.) 00 TO 1000
C
0'*S STOP INTEGRATION when Cc<CcLOW
C

IF(PR1MT(7).GT.CcLOW) 0O TO 95
if(iprmt(11) Ilt. 50) then !fore output

arm z odI,
90to 95
endif

AGAIN = .TRUE.
SO TO 1000

95 CONTINUE
C
CMS SET THE CURRENT AND PREVIOUS RECORD
C

DO l00 rIitlnpss
*100 BKSP(II) = CURNT(II)

C
CURNT(1) =X
CURNT(2) - PRMT(14) !~
CURNT(3) z prmt(7) !cc
CURNT(4) 2 Prot(15) rh
CURNT(3) z PRMT(17) g ama
curnt(S) a prot(16) 'temp

curnt(7) z prot(S) !b
curnt(S) = prmt(21) !sz
curnt(?) x Y(2) s i

C
RI = RI + 1.
11 z 1

110 11 11I + 1
ER1 ABS( (CURNT(Il)-BKSP(II))/(CURNT(II)+:ero)
ER ADS( (CURNT(II)-OUT(II))/(CURNT(II)+zero)
EF:M xdMAX1(R1ER2iERN)
IF(Zl .EQ. 3) 11 x 6 skip dmnsitwriamnaptemp
IF(II .LT. npss-1) 0O TO 110 'skip sw

C
C2S* RECORD POINT IF ODIP IS EXCEEDED OR 80 METERS SINCE LAST RECORD
C*UZ RECORD FIRST POINT
C

DX CURNT(l) - OUT(1)

-- sws~dosadis:'PSSOUTSS.FOR
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IF( RI.NE.1. .AND. ERM.LT.ODLP .AND. DX.LE.ODLLP) RETU1RN
C
C U IF THE NEXT INTEGRATION AFTER A POINT IS RECORDED VIOLATES THE
C*2* ERROR BOUND, THE CURRENT POINT MUST BE RECORDED. OTHERWISEP THE
C** LAST POINT TO SATISFY THE ERROR LINITS IS RECORDED.
C

DO 120 IIxl,npss
IF(RI .ED. RII+1.) BKSP(II) = CURNT(II)

120 OUT(II) a BKSP(II)
C

RI = RII
PRMT(11) * PRMT(11) + 1.

C
call ssout(out)
RETURN

, C

1000 CONTINUE
C
C*** STOP INTEGRATION
C

PRMT(12-) = X

C

IF(CURNT(1) .EQ. OUT(1)) 60 TO 130
C

PRMT(11) 2 PRMT(1l) + 1.
call ssout(out)

130 CONTINUE
PRNT(5) = 1.

C
RETURN
END

*8**

.-

3 -- sjs$$deadi s :pSSOUTSS *FOR
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C

C

FUNCTION RXF(RHOGPHEFF)

Implicit Rua1ZS ( A-fl, O-Z )v Intogor*4 CI-N)

COMM1ON

$/PARN/UOZOZRMLUSTARKORHOERHOADELTABETAGAMMAFCCLOU
C

REAL*S MLxK
C

RIF a 0S(RHOG-RHOA)/RHOA*HEFP/USTAR/USTAR
C

RETURN
END

C

C
C RICHARDSON NUMBER (R~t)
C

FUNCTION RIFt(tomppHEFF)

Implicit Real*8 ( A-NY O-Z )v Intogor24 CI-N

9 C

COMMON
/IPARM/ UOPZOZRMLUSTARKGRHOERHOADELTABETAPGAMMAFCcLOW

S/comata/ istabptambipaabphusid, isofl1 tsurf, ihtf1 ,htco, iwtfltwtco
$/alp/ alphavalphal

C
REALSS MLYK

C
wind = uO*(heff/zO)**alpha
RIFt = dmaxl (6(tsurf-tesp)/temp$HEFF/USTAR/windO.DO)

C
RETURN
END

C

C
C PHI FUNCTION

* FUNCTION PHIF(RI, wit)

Implicit RuaI*S ( A-fl, O-Z )y IntegerI4 (I-N

common /phicom/ iphiflidellav

1 -- sys~dogadis:RIPHIF.FOR
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c
Phi?= 0.

* I~to( 10, 10009d2OOP3000,9000) ,i~hifl

10 ota 9000
10IF(RI) 100,200,300

100 PI4IF a 0.74M,1 + 0.635A3S(RI)fl.6)
'4 RETURN

C

20RETURN 07

300 PHIF = 0.74 + 0.&15E(RI)*UO.7 + l.2E-7ZRIR
RETURN

1000 IF(RI) 1100,120091300

1100 PHIF z 0.88M(. + 0.65*ABS(RI)**.6)
RETURN

P..,.-,C

1200 PHIF 2 0.88
RETURN

I. C
1300 PHIF = 0.88 + 9.99-2*(RI)**1.04 + 1.4E-25*RlZ*5.7

RETURN
c

2000 carri a .258 ritU*.666666 + 1.

riw = ri/carrn
IF(RI) 2100Y220092300

2100 PHIF a 0.88/(1. + 0.65*ABS(RIw)**.6)/corr
- RETURN

2200 PHIF z 0.88/cart
* RETURN

c
2300 PHIF a (0.88 + ?.9#-&n(Rliw)*1.04 + 1.4E-25*Rlw*SS.7)/corn

RETURN

'- .'3000 corrn a MISS ritt*.666666 + 1.

corr sart(corrl)
~ . nw u ri/corel

IF(RI) 3100,3200,3300hi C3100 PHIF z 0.88/corr
2 -sisdegadis:RIPMIF.FOR
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RETURN
.4 C

3200 PHIF z 0.SS/corr
RETURN

C
3300 PHIF 2 (0.88 + 9.9*-2(Rlw.)*1.04 + 1.4E-25*R~w*S5.7)/corr

RETURN
C
c
9000 call tra.(29)

return
END

C
C

C
C

function Phihat(rhopf etch)

Implicit Real*S ( A-No O-Z )t IntegerS4 (I-N

N c

*c comn
$/Parm/ uOvz0,zrvalrustarykygtrhogprhoardeltaybetargammaficclow
51.1p1 alpharalphal

real*S kral

data Phic/3.1/

if(rho .19. rhoa) then
Phihat - 0.88
return
endif

c
Po a ./aiphal
P1z1.04/aiphal

Ci z 92( rho- rhoa)/rhoa*/ustarEVgmaf/alphal
*Ci =Ci* (ksustaralphalS*2 /uO/zO/ Phicdl.ag/(dullav-1.)) 2Powl

C = 0.099*Ci*1.04
C

*hihat x dlog( (.88+ CiPfetch*p1)/.88)/CiP/fetch

4. C

return
end

3- svsldegadis:RIPHIF.FOR
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C
C
C SUBROUTINE RKGST
C

• C

c This routine was originallu supplied by Digital Enuipeent
c Corporation as Part of the Scientific Subroutine P3ckase
c available for RT-11 as Part of the Fortran Enhancesent
C Package. It was upgraded for use 3s the integration

* c routine in this Package.
C

C

C PURPOSE
C TO SOLVE A SYSTEM OF FIRST ORDER ORDINARY DIFFERENTIAL
C EQUATIONS WITH GIVEN INITIAL VALUES.

C USAGE
C CALL RKGST (PRMTYDERYNDIMIHLFFCTOUTPiAUX)
C PARAMETERS FCT AND OUTP REQUIRE AN EXTERNAL STATEMENT.
C

* C DESCRIPTION OF PARAMETERS

C
C PRMT AN INPUT AND OUTPUT VECTOR WITH DIMNSION GREATER
C OR EQUAL TO Sr UHICH SPECIFIES THE PARAMETERS OF
C THE INTERVAL AND OF ACCURACY AND WHICH SERVES FOR
C COMMUNICATION BETWEEN SUBROUTINES OUTP AND FCT
C (FURNISHED BY THE USER) AND SUBROUTINE RKGST.
C EXCEPT PRMT(5) THE COMPONENTS ARE NOT DESTROYED
C BY SUBROUTINE RKOST AND THEY ARE:
C PRMT(1) L014ER BOUND OF THE INTERVAl. (INPUT)?
C PRMT(2) UPPER BOUND OF THE INTERVAL (INPUT)i
C PRMT(3) INITIAL INCREMENT OF THE INDEPENDENT VARIABLE
C (INPUT),
C PRHT(4) UPPER ERROR BOUND INPUT). IF RELATIVE ERROR IS
CGREATER THAN PRMT(4), INCREMENT GETS HALVED.
C IF RELATIVE ERROR LESS THAN PRMT(4)EXPAND,
C INCREMENT GETS DOUBLED.
C THE USER MAY CHANGE PRMT(4) BY MEANS OF HIS

" C OUTPUT SUBROUTINE.
C PRMT() MAXIMUM STEP SIZE ORDER OF MAGNITUDE (INPUT).

C SUBROUTINE RKGST INITIALIZES
C PRMT(!)=0. IF THE USER WANTS TO TERMINATE
C SUBROUTINE RKOST AT ANY OUTPUT POINT, HE HAS TO
C CHANGE PRMT(5) TO NON-ZERO BY MEANS OF SUBROUTINE
C OUTP. FURTHER COMPONENTS OF VECTOR PRMT ARE

FEASIBLE IF ITS DIMENSION IS DEFINED GREATER
C THAN 5. HOWEVER SUBROUTINE RKOST DOES NOT REQUIRE
C AND CHANGE THEM. NEVERTHELESS THEY MAY BE USEFUL
C FOR HANDING RESULT VALUES TO THE MAIN PROGRAM

1 -- svsSdeadis:RKGST.FOR
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C (CALLING RKGST) WHICH ARE OBTAINED BY SPECIAL
C MANIPULATIONS WITH OUTPUT DATA IN SUBROUTINE OUTP.
C Y INPUT VECTOR CF INITIAL VALUES. (DESTROYED)
C LATER, Y IS THE RESULTING VECTOR OF DEPENDENT
C VARIABLES COMPUTED AT INTERMEDIATE POINTS X.
C DERY INPUT VECTOR OF ERROR WEIGHTS. (DESTROYED)
C ERROR WEIGHTS ARE CENTERED AT ONE, IF ONE PARA-
C METER NEEDS A TIGHTER ERROR CRITERIAPTHE WEIGHT IS
C GREATER THAN ONE. IF A PARAMETER NEED NOT BE DETER-
C MINED SO PRECISELYTHE WEIGHT SHOULD BE LESS
C THAN ONE.IN OTHER WORDS,
C ERROR CRITERIA(I) s PRMT(4) / WEIGHT(I)
C WHERE I IS THE SUBSCRIPT OF A DEPENDENT VARIABLE.
C LATER, DERY IS THE VECTOR OF DERIVATIVESP WHICH
C BELONG TO FUNCTION VALUES Y AT A POINT X.
C NOIM AN INPUT VALUEP WHICH SPECIFIES THE NUMBER OF
C EQUATIONS IN THE SYSTEM.
C IHLF AN OUTPUT VALUE? WHICH SPECIFIES THE NUMBER OF
C BISECTIONS OF THE INITIAL INCREMENT. IF IHLF BE-
C COMES GREATER THAN 10, SUBROUTINE RKOST RETURNS THE
C ERROR 14ESSAOE IHLF=tl INTO MAIN PROGRAM. ERROR
C MESSAGE IHLF-12 OR IHLF-13 APPEARS IN CASE
C PRMT(3)=O OR IN CASE SIGN(PRT(3)).NE.SIGN(PRMT(2)-
C PRtT(1)) RESPECTIVELY.
C FCT THE NAME OF AN EXTERNAL SUBROUTINE USED. THIS
C SUBROUTINE COMPUTES THE RIGHT HAND SIDES DERY OF
C THE SYSTEM TO GIVEN VALUES X AND Y. ITS PARAMETER
C LIST MUST BE XPYPDERYPRMT. SUBROUTINE FCT SHOULD
C NOT DESTROY X AND Y.
C OUTP THE NAME OF AN EXTERNAL OUTPUT SUBROUTINE USED.
C ITS PARAMETER LIST MUST BE XYDERYIHLFNDIrMPRMT.
C HONE OF THESE PARAMETERS (EXCEPT, IF NECESSARYP
C PRMT(4),PRMT(3),...) SHOULD BE CHANCED BY
C SUBROUTINE OUTP. IF PRMT(5) IS CHANGED TO ON-ZERO,
C SUBROUTINE RKOST IS TERMINATED.
C AUX AN AUXILIARY STORAGE ARRAY WITH 8 ROWS AND NDIM
C COLUMNS.
C
C REMARKS
C
C THE PROCEDURE TERMINATES AND RETURNS TO CALLING PROGRAMP IF
C (1) MORE TH6N 10 BISECTIONS OF THE INITIAL INCREMENT ARE
1 : NECESSARY TO GET SATISFACTORY ACCURACY (ERROR MESSAGE
C IHLFxll),
C 'N2) INITIAL INCREMENT IS EQUAL TO 0 OR HAS WRONG SIGN
C (ERROR MESSAGES IHLF*12 OR !HLF=13)t
C (3) THE WHOLE INTEGRATION INTERVAL IS WORKED THROUGH,
C (4) SUBRCUTINE OUTP HAS CHANGED PRMT(5) TO NON-ZERO.
C
C SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
C 'HE EXTERNAL SUBROUTINES FCT(X,YrDERYPRMT) AND

--- $'sgssdeadis:RhGST.FOR
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C OUTP(X,Y,DERY,IHLFNDIMPRNT) MUST BE FURNISHED BY THE USER.
c

C METHOD
C EVALUATION IS DONE BY MEANS OF FOURTH ORDER RUNGE-KUTTA
C FORMULAE IN THE MODIFICATION DUE TO SILL. ACCURACY IS
C TESTED COMPARING THE RESULTS OF THE PROCEDURE WITH SINGLE
C AND DOUBLE INCREMENT.
C SUBROUTINE RKGST AUTOMATICALLY ADJUSTS THE INCREMENT DURING
C THE WHOLE COMPUTATION BY HALVING OR DOUBLING. IF MORE THAN
C 10 BISECTIONS OF THE INCREMENT ARE NECESSARY TO GET
C SATISFACTORY ACCURACY, THE SUBROUTINE RETURNS WITH
C ERROR MESSAGE IHLF=11 INTO MAIN PROGRAM.
C TO GET FULL FLEXIBILITY IN OUTPUT, AN OUTPUT SUBROUTINE
C MUST BE FURNISHED BY THE USER.
C FOR REFERENCE, SEE
C RALSTON/WILF, MATHEMATICAL METHODS FOR DIGITAL COMPUTERSt
,3 WILEY, NEW YORK/LONDON, 1960, PP.110-120.
C
C SOME NOTES ON THE PROGRAM/RALSTON AND WILF
C
C AUX

C

12 AUX(1,I) -- CURRENT VALUE OF Y
C AUX(2,I) -- CURRENT VALUE OF Y'
C AUX(3,I) -- LAST GOOD VALUES OF 0
C AUX(4,I) -- Y AFTFR ONE RK STEP H
C AUX(5,I) -'Y AFTER ONE OR TWO RK STEPS OF H/2.
C AUX(6,I) -- CURRENT VALUES OF 9
C AUX(7,I) -- ' AFTER ONE OR TWO RK STEPS OF H/2.

C AUX(BI) -- 2/15 * WEIGHTS
C
C CA(4),B(4),C(4)

C

c Y Y + A *(K -9B )SC ± i-I i i ii
C

0 :Q + 3*(A S(K - B G )-C KC 1 i-i ± i 1±i i i

a C
1: FOR VALUES OF I BETWEEN 1 AND 4, AND FOR VALUES OF K AS FOLLOWS
c
C K H $ F(X ,Y)
C 1 0 0
C
C K =H F(X +H/2,Y )
C 2 0 1
C

K H * F(X +H/2?Y )
C 3 0 2

a'.:i_ 3 -- ',sSdogadis:RKST.FOR
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C
NC K H F(X 14,Y)

C 4 0 3
C
C RELATIVE ERROR
C
C
C AS PER RICHARDSON QUOTED IN RALSTON/WILF (P117)p
C
C ABS ERROR z EIGHT/l5SABS(r2 - Y1)
C
C THENY RELATIVE ERROR
C
C REL ERROR = IJEIGHT2/15*ABS(Y2 - Y1)/SUM
C
C where SUM sABS(Y2 + Y1)
C
C The solution tries to use SWUmabs(2+il) first. It this is :erop
C then SUwt.2n9AFS(Y1) is used since wi and 41 oust be opozite in
C sign with eoual magnitude. If this
C auantits is zero as welly the values v2 and wl both must be zeroi
C therefore, the difference is also Z-fro which satisfies the
C error criteria.
C

C

SUBIROUT INE RKGST(PRMTvYiDERYvNDINIHLFFCTOUTPAUX)

Implicit RealuS ( A-H, O-Z )p Intodr*r4 ( I-N

C
C

PARAMETER (EXPANDnO. 05)
DATA ERRSET/1./ !duan value

C
DIMENSION Y(1),DERY(1),AUX(BNDIN),A(4),B(4)C(4)PRIT(1)

C
DO 10 I=1pNDIII

10 AUX(3,I)z.1fl3333332DERY(I)
* X=PRMT~ 1)

XEMDzPRMT (2)
H=PRMT(3)
IHLFMX n INT(dLOG(ABS(PRMT(5)/PRMT(3)))/.6931472 + .5)
PRMT(3)mO.
"ZALL FCT(XPYPDERYPPRMT)

C
CU* ERROR TEST

iC

:F(H*(XEND-X))380Y370f20
C
C*I.W PREPARATIONS FOR RUNGE-KUTTA METHOD

4 -- swsllegadisRKOST.FOR
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:0 A(1)265
A(2)= .2?28932
A(3)=1 .707107
A(4)=. 1666667
B (!)=2.
9(2)=L.
8(3)sj.

9(4)=2.

C(2)=.29"28932
3~l) 1. 707107

C
C*** PPEPARATTONS OF FIRST RUNGE-ICUTTA STEP
C

DO0 30 ImlyNDIt
AUX(,il)-!Y(I)
AUX(2pI)=DERY(I)
AJX (3,1) :0.

3-0 AUX(69I)0O.
IRECZ0

.1' HZi+H
* IMLF=-1

ISrEP=O
rSND=0

C
C** START OF A RUNGE-KUTTA STEP
C** STEP z2 *SPECIFIED STEP
c

40 IF((X+H-XEND)*H)70,60,50
50 H=XEND-X
60 IENDIl

C*S* RECORDING OF INITIAL VALUES OF THIS STEP
4c

70 CALL FCT(XPYPDERYPPRIT)

CAL.L OUTP(XYvDERYtIRECsNDlMvPRMT)
IF'PRI1T(5))400P8O,4O0

8O ITEST=0
?0 ISTEP2ISTEP+l

C
C**1 START OF INNERMOST RUNGE-KUTTA LOOP

JXl
100 AJ*A(J)

BJ= ( J)
CJ=C CJ)
DO0 110 IslyNDIM
RxHDERY( I)

R~xAJ*(RlDJAUX(6pI))

3 -- swstdogdisRKSTOR
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R&2=R2+R2+R2
110 AuxC6,i)zux(6rr)+R2-CJ*R1

IF(J-4)120,1509l50
1260 JzJ+l

IF(J-3) 130,140,130
130 XzXfH/2,
140 CALL FCT(X#YtDERYPPRIT)

GOTO 100
C
CSX: END OF INNERMOST RUNGE-KUTTA LOOP

C*S* TEST OF ACCURACY

150 IF(ITEST)160P160,200

N C:U* IH CASE ITEST=0 THERE IS NO POSSIBILITY FOR TESTING OF ACCURACY
C*z* lF(ITESTv0) RK STEP JUST PERFORMED WJAS FOR TWICE THE SPECIFIED STEP
C

160 0O 170 Ix1,NDIM
1710 AUX(4tI)=Y(I)

ITEST=1
ISTEP=ISTEP+ISTEP-2

180 THLFzIHLF+l
X=X-H
HzH/2.
DO 190 I=1,NDIM

DY (I) OAX ('1 1)
190 AUERY'I)AUX(3pI)

COTO 90
C
C2R3 IN CASE ITESTxl TESTING OF ACCURACY IS POSSIBLE ONLY IF EACH
C*** IIAL.F OF THE INTERVAL IS DOME(I.E.PIFF ISTEP IS EVEN)

200 IMOD=ISTEP/2
IF( ISTEP-IflOD-IMOD)210v230p210

210 CALL FCT(XYPDERYPPRMT)
DO 220 Iw1vNDIM
AUX(3pI)*Y(I)

22.0 AUX(79I)*DERY(I)I GSOTO) 90
C*X* ORIGINAL VERSIONI absolute error

C COMPUTATION OF TEST VALUE DELT
C 230 DELTz0. !Good so far
C DO 240 IalNDIM
C 240 DELT:DELT+AUX(SPI)*ABS(AUX(4,I)-Y(I))
c IF(DELT-PRMT(4))2S0,2S0v230
C

-svsSdvgadis:RKGST.FOR
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c::z RELATIVE ERROR
C

230 BELT = 0.
DO 240 IulNDIN
ARG x ABS(AUX(4PI) + Y(I))
IF(ARO .EGo 0.) arg - .25$ABS(AUX(4rI))
IF(ARG -ED* 0.) AltO a £RRSET !if here,.ux(4ti)v)n0#0 rerwO.
RER aAUX(8tI)*ABS(AUX(irI) - Y(r))/AR3

240 BELT UdMAXI(DELTPRER)
IF(DELT-PRIT(4)) 280P2304250

C
C*2* ERROR IS TOO GREAT
C

250 lF(IHLF-1O)26Qi360v360
260 DO 270 Im1,NDIM
270 AUX(4,i)xAux(3vI)

c ?RITE(5u200) BELT
C 1200 FORMIAT(' ?RKGST' - ERROR TOO GREAT'vG13.5)

ISTEP=ISTEP+ISTEP-4

GOTO 130

C*** RESULT V~ALUES ARE GOOD
C

280 CALL FCT(XyYtDERYPPRMT)
DO 290 I=1,NDIH
AUX(lyI)uY(I)
AUX(,tI)mDERY(I)
flux(3vI)wAUX (6,1)
Y(I)wAUX(5#I)

Z90 BERY(t)zAUX(791)
CALL FCT(X-HPYPDERYPRMT)
CALL OUTP(X-HPYPDERYPIHLF~DNPRlT)

N IF(PRNT(5))400,3009400
300 DO 310 I1,pNDIM

Y(I )AUXQ(1,)
'10 DERY(I)RAUX(2,i)

.. A) RECzIHLF

IF(IEND)3209320,390

C**INCREMENT GETS DOUBLED TO KEEP up WITH ERROR HALVING
C

320 IHLFsIHLF-1
ISTEPwISTEP/2
H2H+H

C*S2 ALLOW THE PROGRAMl TO EXPAND BEYOND ORIGINAL STEP SIZE SPECIFICATION
CSXR UP TO THE MAXIMUMI

IF- IHLF+IHLFIX)40, 330,330

7 -- sys~deiadis:RKGST.FOR
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330 IMOD=ISTEP/2
IF( ISTEP-IMOD-IMOD)40p340p40

C

C** EXPAND H DUE TO LOW ERROR VALUE
C*Sn ONLY IF TWO CONSECUTIVE STEPS WITHOUT MENTION OF ERROR HAVE
Cl** COMPLETED. FACTOR USED FOR EXPANSION (EXPAND) WAS SHOWN TO WORK
C2** REASONABLY WELL FOR A PERIODIC FUNCTION. VALUES AS HIOH AS
C*S* EXPANDz.5 WILL PRODUCE GOOD RESULTS FOR NONOTONIC FUNCTIONS.
C

340 IF(DELT-EXPAND*PRMT(4)) 350Y350,40
350 IHLFsIHLF-1

ISTEP=ISTEP/2
H=H+H
GOTO 40

C
C*** RETURNS TO CALLING PROGRAM
C
360 lHLF=l1

CALL FCT(XPYPDERYPPRMT)
GOTO 390

370 IHLF=12
GOTO 390

80 :HLF*13
390 CALL FCT(XPYPDERYtPRMT)

CALL OUTP(XPYPDERYP IHLFNDIMPPRMT)
.100 RETURN

END

w-- s$deiadi s:RKGST.FOR
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C

C

C SUBROUTINE RTNI
C

c This routine was originally, supplied by Digital Eauipsent
c Corporation a Part of the Scientific Subroutine Package
c available for RT-11 as Part of the Fortran Enhancement
c Packages It was adopted fAir use in this Package.
c

C PURPOSE
C TO SOLVE GENERAL NONLINEAR EQUATIONS OF THE FORM FCT(X)=O
C BY MEANS OF MUELLER-S ITERATION METHOD.
C
C USAGE
C CALL RTMI (XYFPFCTPXLI,xRIEPSPIENDYIER)
C PARAMETER FCT REQUIRES AN EXTERNAL STATEMENT.

& C
C DESCRIPTION OF PARAMETERS
C X - RESULTANT ROOT OF EQUATION FCT(X)=O.
C F - RESULTANT FUNCTION VALUE AT ROOT X.
C PCT - NAME OF THE EXTERNAL FUNHCTION SUBPROGRAM USED.
C XLI - INPUT VALUE WHICH SPECIFIES THE INITIAL LEFT BOUND
C OF THE ROOT X.
C XRI - INPUT VALUE WHICH SPECIFIES THE INITIAL RIGHT BOUND
C OF THE ROOT X.
C EPS - INPUT VALUE WHICH SPECIFIES THE UPPER BOUND OF THE
C ERROR OF RESULT X.
C LEND - MAXIMUM NUMBER OF ITERATION STEPS SPECIFIED.
C IER - RESULTANT ERROR PARAMETER CODED AS FOLLOWS
C IER=O - NO ERROR9
C IERx1 - NO CONVERGENCE AFTER lEND ITERATION STEPS
C FOLLOWED BY IEND SUCCESSIVE STEPS OF
C BrSECTIONP
C IER=2 - BASIC ASSUMPTION FCT(XLI)SFCT(XRI) LESS
C THAN OR EQUAL TO ZERO IS NOT? SATISFIED.
C
C REMARKS
C THE PROCEDURE ASSUMES THAT FUNCTION VALUES AT INITIAL
C BOUNDS XLI AND XRI I1AVE NOT THE SAME SiGN. IF THIS BASIC
C ASSUMPTION Is NOT SATISFIED BY INPUT VALUES XLI AND XRIP THE
C PROCEDURE IS BYPASSED AND GIVES THE ERROR MESSAGE IER=2.
C
C SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
C THE EXTERNAL FUNCTION SUBPROGRAM FCT(X) MUST BE FURNISHED
C BY THE USER.
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C METHOD
C SOLUTION OF EQUATION FCT(X)=O IS DONE BY MEANS OF MUELLER-S
c ITERATION METHOD OF SUCCESSIVE BISECTIONS AND INVERSE
C PARABOLIC INTERPOLATION, WHICH STARTS AT THE INITIAL BOUNDS
C XLI AND XRI. CONVERGENCE IS QUADRATIC IF THE DERIVATIVE OF
C FCT(X) AT ROOT X IS NOT EQUAL TO ZERO. ONE ITERATION STEP
C REQUIRES TWO EVALUATIONS OF FCT(X). FOR TEST ON SATISFACTORY
C ACCURACY SEE FORMULAE (3,4) OF MATHEMATICAL DESCRIPTION.
C FOR REFERENCEY SEE G, K. KRISTIASEN, ZERO OF ARBITRARY
C FUNCTIONP BITP VOL. 3 (1963)p PP.205-206.
C

C
SUBROUTINE RTMI(XpFFCTXLXIXRIEPSIENDIER)

I2plicit Real*8 ( A-H, O-Z )p Intoer$4 ( I-N )

C
C

C PREPARE ITERATION
* IER=O

XL=XLI
XR=XRI

TOL=X
F=FCT(TOL)
IF(F)Il6,1

I FL=F
X=XR
TOL=X
F=FCT(TOL)

2 FR=F
£F(dSIGN(l.DOFL)+dSIGN(1.DOFR))25325

C BASIC ASSUMPTION FLSFR LESS THAN 0 IS SATISFIED.
C GENERATE TOLERANCE FOR FUNCTION VALUES.

TOLF=100.*EPS
C

C START ITERATION LOOP
4 l=r+l

C
C START BISECTION LOOP

:O 13 K=1iIEND
X=.*(XL+XR)
TOL=X

'v FzFCT(TOL)
lF',F)3Fl ,5

5 IF'dSIGN'I.DOF)+dSIGN(1.DOFR))?,6,7

2 -- swfd5efads:RTMI.FOR
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C INTERCHANGE X AND XR IN ORDER TO SET THE SAME SIGN IN F AND FR
6 TOLzXL
XL=XR
XRmTOL
'OL2FL
FL=FR
FR-TOL

* 7 TOL=F-FL
AF*TOL
A=A+A
lF(A-MR(FR-FL))8r9,9

-0 IF(I-IEND)170,

C
C TEST ON SATISFACTORY ACCURACY IN BISECTION LOOP

TOL-EPS
ARABS(XR)
IF(A-1.)llollplO

10 TOL-TOLSA
11 IF(DABS(XR-XL)-TOL)12y12y13
1' IF(DABS(FR-FL)-TOLF)14t14t13
13 CONTINUE

C END OF BISECTION LOOP
C
C NO CONVERGENCE AFTER rEND ITERATION STEPS FOLLOWIED BY LEND
C SUCCESSIVE STEPS OF BISECTION OR STEADILY INCREASING FUNCTION

C VAUES T RGHT OUNS. ERORRETURN.
IER=1

*14 IF(dABS(FR)-dA9S(FL)1l6v16v15
15 XxXL

F:FL
16 PETURN

C
C COt'PUTATION OF ITERATED X-VALUE BY INVERSE PARABOLIC INTERPOLATION

*17 AuFR-F
DXs(X-XL)*FL*(1 .fFE(A-TOL)/(AZ(FR-FL) ))/TOL

X=XL-DX
* TOLzX

F:FCT(TOL)
IF(F)lgvl6918

C
C TEST ON SATISFACTORY ACCURACY IN ITERATION LOOP

A13 TOL-EPS
A=ABS(X)
IF(A-1.)20P20u19

10 TOLzrOLSA
20 IT (dABS(DX)-TOL) 21,P21,22"

3 -- sii~d@adlsRTMI .FOR
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:1 IF(dABS(F)-TOLF)l6vl6p22
* C

C PREPARATION OF NEXT BISECTION LOOP
22 IF(DSI6N(l.DOF)+dSIGN(1.DOPFL))2l4,23,244
23 XR=X

FR=F
6O TO 4

24 XL:X
FL=F
XR=XM
FRzFM
00 rO 4
EN~D OF ITERATION LOOP

ERROR RETURN IN CASE OF WRONG INPUT DATA
'5 IER=2

g RETURN
END

#44

4 -sws~dgadis:RTMI.FOR
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PROGRAM SDEGADIS2

CU 1

C
C Program description:
C
C SDEGADIS2 is a simplification of DEGADIS2 which performs the downwind
C dispersion Portion of the calculation for a -teadw state source
C described by DEGADIS1.
C
C
C Program usage:
C
C Consult Volue III of the Final Report to U. S. Coast Guard
C contract DT-CG-23-80-C-20029 entitled 'Development of an
C Atmospheric Dispersion Model for Heavier-than-Air Gas Mixtureso.
C
C J, A. Havens
C T. 0. Spicer

C Universitu of Arkansas
C 2Z7 Engineering Building
C Department of Chemical Engineering
C Favcttcville, AR 72701
C
C April 1985

C
- This Project was sponsored by the U. S. Coast Guard and the Gas
C Rese.;,,:h Institute under contract DT-C0-23-80-C-20029.
C

C, Disclaimer:
C
C This computer code material was prepared by the University of
C Arkansas as an account of work sponsored by the U. S. Coast Guard
C and the Gas Research Institute. Neither the University of Arkansas,
C nor any Person acting on its behalf:

a. Makes any warranty or representation, express or implied,
C with respect to the accuracy, completeness, or usefulness
C of the information contained in this computer code material,
C or that the -ise of any apparatus, method, numerical model,
C or process disclosed in this computer code material may not
C infrin:e privately ownud rights; or

C b. Assumes any liability with respect to the use of, or for
C damages resulting 'rcm the use of, .,ny information,

"arzt,js, method, or Process disclosed in this computer

S.. - swsSdegadis:SDEGADrI2. FOR
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C code material.

C

mplici4 . Re31*8 CA-My, O-Z )p Integer*4 (I-N)

irncluds-'ss~'~egadis:1fEGADIV.dec'
in~clude '(tssdef)'

ZXTEFNAL P53,pFSSOUT, SSG? SSGOUT

-C
* COMMON

V~TITL/ TITLE

1/PARII/ U0,ZOZRPflLUSTARKGRHOERHOADELTABETAGAMMtAFCCLOJ
)/coa...pro,/V la-~,5StBYZ-hegsckgscp
$ las-.uf 1 ,as-I.flius..:spas-.name
511TV TIYTINPPTSRCiTOBS
S/comatm/ istabitaabipaabghumidtisoflotsurftihtflthtcopiwtfltwtco
S/ERROR' SYOERERRPSlXPPIdTSZPIdTSYPYWThF.PYldTDHERROSNXG,
$ WTRUHPWTDH6
f/crP/ STPPODLPqODLLPSTP6,ODLGODLLG
I/com..ss/ ESSPSLENSWIDOUTCcOUTSZOUTEOUTLyswclyswalisenlpsrhl
I/PHLAG/ CHECKi YCHECK2'gAGAINPCHECK3,CHECK4,CHECK5
I/coe..f1/ cflagpclfl~cufl
SINEWD POUNDN ,POUND
$/ALP/ ALPHAralphal
1/phicam/ iphiflidellav
I/sprd-.cenI cep deirhomin
I/COM-SURF/ HTCUT

- DIMENSIONS/DECLARATIONS

i1SC31 Cflag

real*4 ttl
REALS8 ".9MLYL
LOGICAL CHECKI ,CHECK~,AOAl~iCHECK3pCHECK4,CHECK5

c

-:'ij~terV.4 tinpvtsrcitabs
chb-racter580 title(4)

- ssdeaadis :SDEGADIS&1.FOR
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character*4 Pound
cha ract r*3 gas-.name

characterS4 TR2?ER,Sr3tSSDPTR3
4 C

character*4O opnrup1
character ownrup(4O)
EQUIVALENCE (OPNRUP(1)PoPnrupl)

dimension Prst(22)pw(4)pderv(4)qaux(8p4)
C

C
C DATA
C

DATA POUND/W/ '/vPOUNfDN/-1.E-20/

DATA TIIEO/O./vNDIM/O/
C

DATA TR2/'.TR2'/YER2/'.ER.2'/
DATA Sr3/'.Sr3'/
DATA SSD/'.SSD'l/PTR3/'.TR3'/

4 C

C
C MAIN
C

TI a SECNDS(O.)
istat z libSdatv-tiae(TOBS)
ifistat .no, ssS.noreal) stop'libsdate. time failure'

C
C*S SET THE FILE NAME FOR FILE CONTROL
C

ruad(5YI135) ncharpopnrup
1135 format(e,40a1)

.4 C
opnrup1 x opnrupl(1:nchar) // ER2(1:4)
CALL EgTRT2ss(OPNRUJPI)

C
C*U* GET THE COMMON VARIABLES CARRIED FROM DEGADIS1
C

opnrurl opnrupl(lnchar) // tr2l(i:4)
CALL STRT2'OPNRUP1N...a.jsrtv)

* C
o~nru~1 x opnrupl(1:nchar) // sr3(1:4)

K.. tPE(UTTBPTYPE'N''NAME=0PHRUP1,
!CARRIAGECOHTROLz'FORTRAN')

cflag z isofl-eo. I.or. ihtfl.ea. 0
C

3 -- ;sltedis:SDEGADIS2.FOR
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WRITEI3SP1119)
if(cflag) then

URITECS' 1118)
else

WRITE(SP1117)
entlif

WRITE(Bv1119)
C
C

1113 FORfIAT(1H40i1X.'Distance' ,2x,3x, 'Mole' ,3xv
1 'Conentration'p,x,r'Bensitwi',2x,3x,'Gaaaa',4x,
1 'Tump~rature',3x,'Half',4xp4xt'Sz',Sx,4x,'Sy',Sx,
1 lx,'Uidth ta',3x,'Width',/,1x,11x,1le'Fractian',2x,

1 lx l,11 llxl1Z,x' Width ,3x,l1xi~x,
I 2(1P99.3v'mo&'eZ'v1x)P/Plh

1 99x?4xi'at :u 'POPf62,' a,')
1116 FORMAT(lHO,1X,'Distance'2.*i3,''ole',3x,

1 'Concentration'ilx,'Densitw'u2xi
1 'Temperature' 3;. 'Half' ,4xu4x, 'Sz' ,Sx,4x, 'Sn' 5x,
1 1x)'Width to',3x,'Wicjth',/p,lxxlx'Fraction'2:,
1 1l.1;:txy1llPXx'WilJth'r3xrllxp9xp

1 S~x,4,'at :'iOpf6.2r' Vn)
1117 FORMAT(1H v4Xi'(m)'f4x?11xp

I 2(1X'Ik/a*3)',1x),l2,4x,'(K)',

1113 FORMAT(1H r4X'(a)'y4xtllxp

11119 FORMAT(1M

c

C
*C STEADY STATE CALCULATIONS

C
C

-,pnrupt1 opnruim(lnchar) //ssd(1:4)
c OPEN(UNIT29, YPEu'NEd' ,NA19E:OPNRUPI)
C
C

AGAIN z .FALSE.
C

L * OUTL
0 z OUTB

2Z xQUTSZ

4 -- sidsadisSDEGADIS2.FOR
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Erato a ESS
OSTRO - Erato/2./L/B
Cc a OUTCc
we a shed

waa sual
mnth asoni
rho =srhl

c

C31l sotden(wcywarenth)

call adisbat(2,twcptwagas-.lfiyvavclfltrpwptptt)
call adjabat(2,twcitwjapgas-.ultvaicuflvrrwptttt)
endif

ratiolu uOzO/alphal/ -Oflalphal * cc /b/astrO/l
ratio = ratiol* s&zO*alphal * (B + sertpi/2.*s~oer)
if(ratio.le. 1.) then

elesvOor a (l#/(ratiolszO**alphal) - b)S2&./sartpi

szO a (1./((B+ sertpj/12.*swOr)ratiol))2*(1,/alphal)
endif
if(cc.9t. rhos) then

write(lunlogP1126) cc~rhoe
1126 format(/,' 'p10('SU')p/r' cc: ',1pg13.3,' is greater',

I ' than rho@'* 'p1p913.3t/p'',O*2')/
cc srhae
endif

cclau z cc/dullav
call adiabat(Opwclavgpualawpwclawjtialaupeclavrrholavwv~nthlaviot)

C
C*2* let everyone know
C

WRIn,(lunlog,1170) LYD
WRITE(lunlogIlSO) OSTROPSZO
write(lunloS91185) wclawvwalawrrholawpcclawevt
writs(lunlogrtlS6) wcyuw.,rhopccotemp

1170 FORMAT(' LENGTH: '1PIP13.5,' BEFF: 'PIPG13.5)

1180 FORMATC' rAKEUP FLUX: 'r1pGl3,' SZO: ',1P013.3)
1185 format(' wclay: p1p912.5t, walay: ',PgP12.5,

1 'rholaw': ',1,g12.3r' Cclay: ',PIgl2.5,/,
1 'tomla'j: 9~1P913.3)

I rho: ',lP9l2.5,' Cc: ',pg12.3,' tomp: '1s25

CU2 PREPARE FOR STEADY STATE INTEGRATION.

PRMT() x /2

PRPIT(2) 2 6.023E13

5 -- sw.sdgadis:SDEGADIS2.FOR



PRIT (3) = STPP.
PRMT(4) aERRP
PRNT(5) a SMXP
PRIIT(S) aErato
PRlIT(7) = Cc !OUTPUT
PRMT(S) x B !OUTPUT

C
C*S* PRMT(9) I PRKT(10) ARE CONSTANTS FOR D(SY) I D(SZ)
C

PRMT(9) x C#*art(GZO/ALPHAlsGAMMAV) *GAMl'AF/UO
PRMTQl0)x ZO**ALPlA*K2USTARALPHAI S ALPHAl/UO

C PRMT(11)z NREC
C PRMT(1&2)=
C PRI'T(13)=

prat( 19)x rhoa*k~ustar$.lphal
P'rotC20)z rholaw

;,i't(22)z szO0
C

'(C ) = rholaw*prt(1)*(SZO/zO)*alphal rholavluefftheff
Y(2) = SYOER
Y(3) = B + sortpi/2.*sw0qr
Y((4) a 0. !added heat

C
DERYtI) = IdTSZP

*DERY(2) = WTSYP
DERYM3) WTBEP

* dervi(4) x wtdh
c

NOIm z 4
C

WRITE( lunlogP1130)
1130 FORMIAT(' Entering Integration Step -- B >0. '

C
C* PERFORM INTEGRATION
C

CALL RKBST(PRNTPYDERYPNDINPIHLFPPSSiPSSOUTPAUX)
C

IF(IHLF .GE. 10) CALL trae(9pIHLF)
C

NREC = rNT(PRMT(11))
WRITE( lunlog, 1100)NREC

1100 FORMAT(3XP'NUMBER OF RECORDS IN PS5 = '110)
C

IF(AGAIN) 00 TO 120
C
C3** GAUSIAN COMPLETION OF THE INTEGRATION
C

C:PSSOUT FORCES THE ABOVE INTEGRATION TO FINISH WHEN 9<0 FOR THE
CU:* FIRST TIME. THE STEP BEFORE THIS OCCURS IS RECORDED ON UNIT 7.

6 -- svis~deudisSDEADIS2.FOR
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C*** THE STEP WHEN 8 GOES NEGATIVE IS CURRENTLY IN Y.
C
C~U THE CALCULATION METHOD CHANGES THE CURRENT VALUE OF SY TO A VALUE
C*** CALCULATED AS IF BEFF=SY RETAINING THE LAST VALUE OF Cc IN THE
C:Sfl MATERIAL BALANCE.
C

host z Y(4)
rholay Prmt(2O)
Cc aPRNT(7)
rhouh Y(1)
SZ x rhauh/rholaw/prot(8O) )**(l./alphal) S z0
SYT a EratexALPHAl *(Z0'/SZ)**ALPHA/U0/SZ/Cc/SQIRTPI

C
XT = PRlIT(12)
XV'= (SYT/RT2,DELTA)U*(1./BETA) - XT

C
CZ** SE7T UP INTEGRATION FOR THE GAUSSIAN DISPERSION PHASE.
C

do i12
pret(i) = 0.
enddo

c

PRIIT(1) a XT
PRMT(2) a 6#023E23
PRMT(3) zSTPO
PRMlTC4) x ERRG
PRMT(S) z SMXO
PRMT(S) 2 Erato
PRMT(7) a Cc '-OUTPUT

PRJIT(8) a XV
C PRt1T(?) z IBLANKI
C PRMT(10). 'BLANK0
C PREIT(11)z IBLANKI

C RMT12=w DIST AT COMPLETION -- OUTPUT
C

prmt(18) = u0$z0O/alphal
prot(19) arhoa~k~ustartulphal
Prot(20) zrholay
Prot(21) a sz

ro =2)zs
C

Yl = rhouh
t2 = heat

C
DERYCl) a wtruh
diery(2) x wtdhg

NDI a2

'U-. C
WRITE~iunlog, 1140

1140 FORMAT(' Entering Gaussian Stage of Integration '

-- sysldegadis:SDEGADIS2.FOR
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C
C*S* PERFORM INTEGRATION

CALL RI(GST(PRMTYDERYNDI~uIHLFSSGSSGOUTAUX)
C

IF(IHLF .GE. 10) CALL trap(iOII4LF)
C

NREC a INT(PRNT(11))
C

120 CONTINUE
C
C
C .. ................. * * S * S* *S*S

C
c CLOSE(UNIT=9)

CLOSE(LJNIT=8)
C

opnrupl opnrwil(i:nchar) /1tr3(1:4)
CALL TRANS (OPHRUP1)

C
ttl tl
Ti= SECNDS(tT)/60.
WRITE(lunlomP4000) TODS
WRITE(lunlogP4010) TI

4000 FORMAT(//f'SDEGADIS2 -->'P//,3XP'BE6AN AT 'PA4O)
41010 FORM'AT(3Xt,'* ELAPSED TIME ZU'71PG13*3,' aln')

C
STOP
END

3- swsidegadisSDEGADIS2.FOR
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C
C TIME SORT SUPERVISOR
C

SUBROUTINE SORTS(TABLE)

Implicit RoalUS ( A-Nv O-Z )p Intoget*4 (I-N

* include 'swssdeudis:DEGADIS3sdvc/list'
C

* COMMON
1/SORr/ rcaxnobpgaxnt) ,TCeSTR(aaxnobvmaxntJ,
I Tvc(aaxnobrmaxnt)vTrho(a"xnobpaxnt)?

s raaa~xnob,.axnt) ,Ttuew<maxnobreaxnt)v
$ TSY(maxnobvmaxnt) .TSZ(maxnab'eaxnt) ,TB(aaxnobpamxnt),
ITDISTO(saxnobiimaxnt) ,TDIST(saxnob,.axnt) ,KSUU(maxnt)

I/SSCON/ NREC(maxnobr2) ,T0(Raxnob) ,XV(aa::nob)
I/SORTIN/ TIM'(maxnt) ,NTIN, ISTRT
I!PARMt/ U0,ZO ,ZRYMLUSTAR? K .GiRHOERHOA, DELTAPBETAPGAlMAFCcLOW
SICNOBS/, NOBS

C
A DIInoSION TABLE(l)

C
REALTS MLYK

CALL GETTIM
C
C
C3*R TABLE(I) VALUES
C*** I PARAMIETER
C*" -- --

C**: 1 11 DIST I TO 10 CURRENT READ
c.*** 2 12 Ye
CU** 3 13 Cc 11 TO 20 PREVIOUS READ
cUX 4 14 rho
c*** 5 15 gamma
c*** 6 16 tomp
C*** 7 17 8Z
CUR* 8 i8 SY
C*R* 9 19 B
CUR* 10 20 TS
C
C** 21 DISTO
C**x 22 INTERPOLATION FRACTION
C

DO 100 1I 1PNODS
C

IT a0

30 105 JZul,0

1- swstdegadis:SORTS.FOR,

g%



C- 105

105 TABLE(J 0.
C

II NREC(I,1)

if( ii goe. 0) Sato 130

C

cm read(9* fir taerd ov9

table(10) ats( tO(I) tabI.(1)
table(21) xtable(l)

C
ct2* loop through and read each record @von if not Pertinent

DO 110 J a2,11
C

DO K1 a 1,10
KJ( z K1 + 10
TABLEMK) = TABLEMK)
anddo

C
READ(9t*) (TABLE(Kl)pKl,9)
TABLE(10) a TS( TO(1) TADLE(1

C
iti int( (tablo(10)-tit(l)) / (i(2-i())+ 0.79999
iti a min( ntiat iti)
itf z int( (tablt(20)-tia(l)) / (tim(2)-tim(l)) + 0.9999999 )+ 1

do it x itff, jli 1 1 do all Points in range

C
C*1* RECORD AN INTERPOLATED TIME SORTED POINT.
C

KSUP(rT) KSUB(IT) + 1
C

TABLE(22) * TIMIT) - TABLE(20))/(TABLE(10) - TABLE(20))
C

TDISTO(IPIT) = TABLE(21)
TDIST(IIT) a TABLE(1) + (TABLEM1 - TABLE(11)) S TABLE(22)
Twc(IPIT) 2TABLE(12) + (TABLE(2l) - TABLE(12) * TABLE(22)
TCc(IPIT) a TABLE(13) + (TABL.E(3 - TABLE(13)) * TABLEC22)
Trho(IIT) a TABLE(14) + (TABLE(4 - TABLE(M4) * TABLE(22
Tgamma(IrIT) * TABLEMi) + (TABLE(S - TABLE(1S)) * TABLE(22)
Ttemp(IIT) a TABLE(16) + (TABLE(6 - TABLE(16)) S TABLE(22)
TSZ(ItIT) a TABLE(17) + (TABLEM7 - TABLE(17)) * TABLE(22)

*TSY(IIT) c TADLE(18) + (TADLE(S - TABLE(1S)) * TABLE(22)
TB(IPIT) = TABLE(19) + (TABLEM9 - TABLE(19)) * TABLE(22)

C
enddo

110 CONTINUE
* C

4.2 --.......49 V 'SGRTS.-O-
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C
130 11 2 NREC(I12)

IF(II .EG. 0) 00 TO 100

DO 200 J21pII
C

DO K1 a1,10
KK z K1 + 10

* TABLEMK) z TABLE(K)
* endda

* C
READ(9,*) (TABLE(K)YK12197)

C
TABLEM a RT221DELTA*(TABLE(1) + MVI))2BETA

* TABLE(9a 0.
TABLECIO) a TSTO(I)TABLEZ)

C
itl a int( (table(10)-tia(W) (tia(2)-tim(1) + 0.9999999

il= min( ntior iti)
itf a int( (tablo(20)-tim(1)) /(tis(2)-tia(l)) + 0.9999999 ) + 1

do it a itt, itlo I do all Points in range
C
C*** RECORD A TIME SORTED VALUE
c

KSUB(IT) x KSU3(IT) + I
TABLE(M..) = (TIMIIT) - TABLE(20))/(TABLE(10) - TABLE(20))

C
TDISTO(IPIT) xTABLE(21)
TDIST(IvIT) =TABLE(1) + (TABLE(1 - TABLE(11)) S TABLE(22)
Tvc(rpIT) aTABLE(12) + (TABLE(2 - TABLE(12)) *TABLE(22)
TCc(IPIT) aTABLE(1) + (TABLEM3 - TABLE(13)) * TABLE(22)
Trtio(iIT a TABLE(1) + (TABLE(1 - TAILE(14)) 8TABLE(22)
Tgamsa(IPIT) xTABLE(15) + (TABLE(S) - TABLE(15)) * TABLE(22)
Tt~mP(IIT) aTABLE(16) + (TABLEW6 - TADLE(16)) * TABLE(=2)
TSZ(IPIT) aTABLE(17) + (TABLE(7 - TABLE(17)) *t TABLE(22)
TSY(IP1T a TABLE(18) + (TABLE(8 - TABLE(1S)) S TABL.E(22)
rB(I,.rT) a TABLE(19 + (TABLE(9 - TABLE(19)) S TABLE(22)

C
enddo

200 CONTINUE

100 CONTINUE

CALL SORTS1(TABLE)

RETURN
END

ssldeadisSRTS.FOR
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C

SUBROUTINE SORTS1(TABLE)

Implicit Real*9 ( A-Hr O-Z )r Inteer*4 (I-N

C

include 'sws~d.Sadis:DEGADIS3.dec/list'
C

COMMON
$/SORT/TCc(aaxnobvmaxnt) *TCcSTR(aaxnobueaxnt),
$ Tvc(maxnobpaaxnt) ,Trho(saxnobtsaxnt)'
5 Tgamea(maxnobvmaxnt) ,Ttmep(maxnobymaxnt),

* s TSY(mano~ant) ,TSZ(2axnobrmaxnt) ,TD(maxnobrmaxnt)?
$ TDIS TO(aaxnob ,maxnt)PTDIST (maxnobtmaxnt,)PKSUB(aaxnt)
S/SSCON/NREC(ma.,:nob,2) TO(maxnob) ,XV(maxnob)
S/SORTIN/TIM(maxnt) ,NTIN, ISTRT
S/comata/ istabptambppaabvhusidtisoflttsurf, ihtflphtcopiwtflpwtco
$/PARMSC/-RMSZNENAXsRMAXTSC1 ,ALEPHITEND

'4 S/CNORS/*4OBS

C

REALS iILK
.J.. C

C*U* DETERMINE IF ANY TIME VECTORS HAVE NO ENTRIES
C

DO 192 I=1NTIM
192 IF(KSUB(I).GT. 2) GO TO 194 'lor". Points is of little value

call trap(23)
194 ISTRT = I

* DO 196 IsISTRTYNTIM
196 IF(KSUB(I).LE. 2) GO TO 198

GO TO 19?
198 NTIM z I - 1
199 CDmNTTNUE

C
C** REVERSE TIME SORTED VECTORS
C

DO 200 K(1 = ISTRTPNTIN
C

11 x KSUB(K1)
Se 0O 170 J z 1PNOBS

-4 C
IF(TDIST(JKl).NE.O. .OR. TB(JPK1).NE.O.) GO TO 180

170 CONTINUE
180 ITIT I+ J -I

C
DO 190 J x 1P11

t -- swsidegadis:SORTS1 .FOR
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C
TABLE(II + + I - J) x TCc(JtK1)
TABLE(II + NODS + I - J) a Tiuc(J#K1)
TABLE(II + 2*M03S + 1 - J) z Trho(JpKl)
TADLEMI + 3SNODS + 1 - J) a Tguaa(JK1)
TABLE(II + 4NODS + 1 - J) =Ttep(JPKI)
TABLE(II + MODS03 + 1 - J) v TSY(J#Kl)
TABL.E(II + 6*1403 + 1 - J) 2 TSZ(JpKl)
TABLE(II + MODS03 + I - J) a TB(JPKI)

*TABLE(II + M*ODS + 1 - J) a TDIST0(J9K1)
TABLE(II + MOBS03 + I - J) m TDIST(JPK1)

C
1?0 CONTINUE

C
DO 210 j a 1,11

C
TCcf.JPK1) aTABLE(J)

*Twc(JPKI) aTABL.E( + NODS)
Trho(JpKl) =TABLE(J + 2*1403S)

T~axa(JrK1) a TABLE(J + MOBS03)
rtemp'(JPK1) x TABL.E(J + 4*14035)

TSY(JvKl) a TABLE(J + 5:3NOPS)
TSCJPKV z TABLE(J + 6*14035)
TB(JtKl) aTABLE.J + MOB0S)

TDISTO(JvKl) z TABLE(J + 8*14095)
TDIST(jvKl) =TABLE(J + 9*14035)

C
210 CONTINUE
200 CONTINUE

c

i(sigx-flag.es. 0.) then !no correction
C

write(lunlogot) I No X-direction dispersion correction'
DO 220 KI a ISTRTPNTIM
II :KSUJB(K1)
DO 220 1 = 1,11
TCcSTR(IPK1) = TCc(ivkl)

.=!o CONTINUE
r'eturnl
endifI

C
Cu:* SENERATE TCcSTR -- CENTER LINE CONCENTRATION CORRECTED FOR
C**$ DowmwIND DISPERSION,
C

DO -^30 K1 x ISTRTYNTIN

11 KSUB(K)
DO 240 1 a IPllI C calculation for XP a TDr$TCIPKI)

--gssd#9dis:SORTS1.FOR
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C
TCcSTR(IPK1) a 0.

C
TABLEMJ a 0.

c DIST x TDIST(JPKl) + RHAX
DIST = TDIST(JPKI) - TdistO(JpK1)
delta a ARS(tdist(irkl) - tdjst(ipkl))

C
if(dist..lt. siax..ain..dist) then

if(i.ee. .j) then !i.e. delta =0.
table(j) = (tdist(j+1,kl)- tdjst(j-lpkl))/2.
if(j.#a.1)table(j)z (tdist(2,'kl)- tdist(ltkl))/2.

table(j) z TCc(.jvkl) /' table(j) RT2!SGRTPI
endif

Nato 260
endif

C

ARS (delta/SX)*V,/2.

IFARG *E0. 0.) TABLE(J) = TCc(JpKl)/SX
IF(ARG .HE. O. .AND. ARG -LE. 30.)

TABLE(J z TCc(JtKl)/SX/EXP(ARG)

20 CONTINUE
C

III zKSUB(K1)
TCccTRCIPK1 z TABLE(1)$ (TrST(2yKl)- TDIST~lpKl))/2.
TCcSTR(II(1) = TABLE(iui)t (TDIST(iiitKI)- TD1ST(iii-1pK1))

iii = ksub(ki) - I ~ST(,1
C

DO 280 1 z '-,?I11

'4,TCcSTR(IpKl) =TABLE(J)* (TDXST(J+lpKl)- TDIST(J-IpKl))/2,.
1 + TCcSTR(IrKl)

C
280 CONTINUE

c
TCcS.TR(IpKl) TCcSTR(IPK1 )/RT.26/SGRTPI

A. C
c*** correct wc rhop and tear values

U. C

cc a Tccstr(ipkl)
if(isofl.ea. 1 .or. ihtfl.ea. 0) then

ele C311 adiabat(0,wcpwapvcwapccprhowmtenthttemp)

- 63 -- susidegadis:SORTS1.FOR
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@nth a Tgama(iiKl)
call adjibat(-1Iwcwau,3,i,,gcc,!hoU3,QfthptEBP)

mndif
Tvic(ipKl) a =

Trho(i,Kl)z rho

I C
240 CONTIN4UE

C
2130 CONTINUE

RETURN
END

I- swssdeadis:SORTS1.FOR
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C SOURCE EQUATIONS -- Gas Blanket Present

SUBROUTINE SRC1 Ctia@,YPDPPRMT)

Implicit Real*8 ( A-Hr 0-z )F Integer*4 CI-N

include 'svsSde~adis: DEGADISi .dec'

I delto2= delt.'2.y
2 -arow l.e-20 ,
3 ~ rcrit= 0.002)

COMMON
I/GEN11I ET(,!igmn) ,R1T(1dyigen)
I/ERROR/STPINERBNDSTP1XTRGUTtaIdTapat.cytebvjtmbpwtUHtXLI
I XRI ,EPSZLOWPSTPINZERBNDZ.STPMXZSRCOERpsrcssrsrccuts
S htcutERNOBLNOBLpt~crfgeriepsilon
S/ PARM/ UOZOZRFlILPUSTARKG'RHOERHOADELTA.BETArGAMMAFCCLOW
V5comata/ istabytambipaabthuaidtisoflptsurf,±htflthtcopiwtt1,wtco
I/PHLAG/ CHECKi sCHECK2,AGAINtCHIECK3,CHECK4.CHIECK5
V/'ucom/ vuayvub~vuevv'jdyvudelta, vufla9
$/coa..enthal/ h...asrteph.ai rrterh-.watrte
$/ALP' ALPHA, alphal

$S/sprd-.con/ c9, deirhomin

LOGICAL CHECKi ,CHECK2,tAGAINrCflECX3.CHECK4yCXECK3

REAL*S MLtK
REAL18 Lymasrteveole
INTEGER Rpmassyiaassc,.ssuarebalymbal
DIMENSION Y(7)FD(7)FPRMT(23)
DATA R/1/'mass/2'.assc/3/,massa/4/,ebal/5/,mbal/6/

.f( Prat(20).lt. O.DO) vuflag a .false.

if Y(mass) .1e. 0.110) then
* uc x dma;:1(prat(15)v1.d-10)
* if(wc.gt. 1.) wcl,!.d-I0

w= 1. - WC
entha1pv = wclh-.aasrts air contributes nothing

* else
wc = Y(iaassc)/Y(mass)
wa =Y(massa)/Y(mass)
enthalpv = Y(ebal)/Y(mass)

erndif

1 - 3sdeugudis:SRC1,FOR
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call tprop(lwcywa,.nthalpvvcyvaymoleytimpprhovcp)

RADP AFSEN(P1TFTfllEY'RlTSRC')
hei Y(mass)/Pi/Y(r)/Y r)/rho

deroarho-rhoa 'OD

IJprime a gdolrho/rhaa Thui

C*U* CALCULATE DCR)Pairrtetvel

D(R) 0.

Ri Z 0.
B(Obal) Z0.

!F(Gpriae.GT. 0.) then
slump 2 Cesert(Oprime)

if(vuflau) thin momentum balance
iii a 0 initialize loop counter

-' vol a Prat(14) !old velocitv value
* . ielain = 0.

v.elmaxz dmax1( slump, 0.1DOY vei)

100 hh x vilvel/Ce/Ce/g/ (delrho/rhoa)
P= Y(r)-vuavubhh

value x Y(r)*V22/rhW,2

if(prat(M5.Ai. Prot(24)) thin !hh *99. ht

ht = 2.(valuhei - vua*hht(vailui-l.)) -hh

,'-elc = Y'mbal)/(0.4*pirho*("2./3.*ht + hh)*rh**3/Y(r)
1 + 2./3.EPi~'iua*rho~hhS MOW)U - rh~rh*rh/Y(r))
2 + vuei*iiY(r)*hoi**2*rhoa)

14... Osbal) = Piigdlho*Y(r)tht**2
1 - vua~vud*pirhoa*Y(r)thhtvel**2

else

~, ,ht z .-alue*hoi - vua*hh*(volue-1.)
veic a Y(mbai)/(2l./3.2pirho*ht~rhS*3/Y(r)

1 + 2./(3.*pi~vua*rho~hh$ MOWr)* - rh*rhlvh/Y(r))
2 + vu**riY(r)*hei W&*rhoa)

D(abal) zPi~tdil rha*( rh*ht*U2, + vua*vub*hh*hhhh)
1 - vua*vud*Pi*rhoa$Y(r)*hh~vel**2

endif

dif =abs(vol-velc) Iconvergence check
sumn a abs~val) + abs(velc) + zero

iftdif/saja I@, rcrit) thin

*2 -- sfr.'egdis:9RC1.FOR



C-113

vel =(vel+velc)/26.
prmt(13) TVal

if(vol ,gt. 0.) then
Ri z Sprint / vel**2

airrtem 2.*Pit epsilon/Ri Srhoa*Y(r)*hei* vol
D(r) = Vol
Prut(20) a slump

.1 ondif

dif = vel-veic

if(velc.lt-volain) vo1min: dminl(velcy 0.DO)
i7(vclc.t.velmax) voloaxavulc

if(dif .St. 0.) then
vomxaVol

vel x 05D0R(volmax-velnin) + velmin
else

*elmin a velc
vel a l.DO-O#5D0)*(VelM&X-Velmin) + velain

endif

iii z iii+I
* ~if(iii .St. 40) stop'SRCI velocitv loot'

Soto 100
endif

else

ve1= slump m ravitv slumiming
hh = hui
ht hei
Ri x Srint / vol**2
airrtem 2.SpiS epsIlon/Ri Srho&*Y(r)*heit vol
D(r) z vol

endif
mndir

IF(delrho.Lt.delrhomin ,and. .not.(chock2 .or. uOo.O.))
1 D(R) x 0, ! not for HSE tus or no wind cases

area u pi * MOW)Z* - radp*$2)
IFfY(R).LT. RADP) THEN

AREA x 0
Y(R) x RADP
IF'time.st. delto2) then ! dolt; num Prob

D(R) z d.m34(0.DOP
I U AFGEN(RITTIIE+delto2, 'RlTSRD')-

2 - svs~d@9zdis:SRC1 .FOR
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2 AFGEI4(R1TP (TIME-delto2)y'RlTSRe'))/ dolt))

D(R) =dax:l(O.DOF
1 ((AFGE14(RlT~delto2, 'RITSRD' )-

2 AFGEt4(R1Tv O.P'RITSRe'))/ delto2))i endif
ENDIF

c calculate totrteout

masrte =AF M CETYTIflEY'srclV)
L =SQRTPI * YCR)

cc =wctrho
C

atrtPxz 0.
4 if(uO .ne. 0.)

I astrox = ec*KSUSTAR*ALPHA1Sdellaw/(dellaw-1.*)/Phihat( rhoL)

c

astrll a strax 9 LSL
totrtsout = astril/we

C

c surface effects

watrte a 0.

surf ace-ae 0.
call surface(tespohei, rhopuolepcp',watrtepsurface-a)
surface.a z area S surface-a.
iffsurtace-...lt. 0.) surface-a x 0. !don't let the cloud cool
Patrte a area * watrte

c
500 totrtein z airrte + masrto + uatrte

C
IF(totrtain.lt.totrteout .and. .not.chieck2
1 ) then ! chock2 is True for HSE typo spills

D(R) =0.
totrtein = airrte + masrte + watrte

ondifSc CALCULATE D(mass),D(massc),D(massa),D(anwithing left)

D(aass) a totrtein - totrteaut
D(massc) = aiirto - *e;trl
D~nassa) = aIrrt*/(1.+humid) - wa/wcostril
OWl a 0.
if(ihtfl.ne. 0) ! eauivalent to adiabatic mix:ing from TPROP for ihtf 1=0
1 DNebal) z h...Asrtomasrte + h-.airrte~airrte
1 + h-.watrtetwatrte - enthalpv*totrteout + surf ace..o

4 -- susidesadis:SRMlFOR
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C

fiheff z strmx*/cc
sz a0.
if(uO *ne. 0.) sz uhtfal~ha1/uO/:O )**(1.Ialphal) 9zO

C
c

C
PRMT(6) O STRMX
prat(7) s
-rmt(8) =hei

Prt? rho
pgrgt(10)z RI

Prmt(C12)z va
prmt(13) D(r)
prmt(16) w
F-mt (1 7) =a

prmt(IS) =enthalpv
prmt(l?) =tamp

P ' t (1.) Saute
prat(2.2) =ht
r rt t(23) hh
RETURN
END

C

C SUBROUTINE FOR OUTPUT FROM SOURCE in the Presence of a Blanket
C

SUBROUTINE SRCIO(TIMEYiDERY, IHLFNDIMYPRMT)

Implicit Real*8 ( A-Hr O-Z )v Inteor*4 ( I-N

C
include 'sysSda~adisDEGADIS1.dec'

C
N COMMON

S/ERROR/STPINPERBtDSTPMxWRGTtWTatcwtebwtabiwtuhXLI,
S XRIEPS.ZLOVSTPINZsERBHDZSTPMXZSRCOERsT'Css'rccuti
I htcutERNODLHOBLptpcrfgeriepsilon
1/PARM/ U0,ZOPuZRNLUSTARKGRHOER4OADELTAP BETAGAMMAFCCLOW
S/PARMSC' RMPSZ!1,EMAXPRf1AXYTSCl ,ALEPNITEN,
S/con..ss/ *sslentswidpautceroaatszyoutb~outl,54cltswalvsenlpshl
$/PHLAG/ CHECKX ,CHECK2,AGAINCHECK3pC4ECK4,CHIECKS
S/ALP! ALPH4alphal

C
LOGICAL CHECKi ,CHECK2,AGAlNCHECK3,CHECK49CHECK5

C
DIM EMSION Y(6) DERY(6)vPR T(2'5)

5 -- s-*sSdeg;disSRC1.FQR
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DIMIENSION CURNT(iout-.src) 'SKSP( iout.src) ,OUTP(jout-.sre)

DATA I,'0/PIIIi//
DATA .ENAX/0./ptlast/0./

REALW8 IILYK
INTEGER R, sass, massc~sassarebal
DATA R/ 1/, ass/2!/ , assc/3/ , assa/4/ giba1/5/

* data nrecl/0/
C

I I+1I
III = III +1

C
* ast~r a prot(6)
4e~~ s: Prt(7)

hei Prmt(8)
rho = rat(9)
Ri * rmt(10)

vc rmt(ll)

vel PratC13)
?-rmt(14) = vel
if~vel .9t. Prat(20)) Prst(2O) a-i'rot(20)
Prat.C13) m rmt(16) !WC
WC = rot(16)
cc u c * r~ho
ua = riut(17)
enthalpg a Prmt(18)
temr a Prmt(19)
prmt(24) a Prat(22) !ht
Prmt(25) 2 Prat(23) !hh

IF~ei a.0.0) 60 TO1000
C

USAV x PI*Y(R)*Y(R)*estr
IF(QSAV .LT. EMAX) 0O TO 110
EMAX a OSAY
RM Y(R)

.9,....SZN SZ

110 CONTINUE

RIIAX z dMAX1(RMAXPY(R))

IF(hei .Lt. srecut) 00 TO 1000
if(cc It.. celow .and, uO .ea* 0.) goto 1000 !no wind
iftime.9t.tand+1. *and, uO.e.0. @and# vul*eu.0*)1oto 1000!no wind LNG

C
IF(I .NE. 1) 00 TO 115
CJRNT(I) vTIME
CURNT(2) a Y(R)
CURNT(3) a hei

,0>6 -- slvsdeids:SRCl.FOR
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CURNTM4 a astr
CURNT(S) =sz
CURNTW6 a =
CURNT(? x wa
CURNT(S) =rho
CURNTM w ri
CURNT(10)x we
CURNT(1)a wa
CURNT(12)u anthalpii
CURNT(13)u tow,
III a 1
'60 rG 125

115 IF(r .EQ. 0) RETURN

Do 116 Illiout-sre
!1t BKSP(I) aCURNT(II)

C'JRNT(l) a TIME
CURNT(2) = YCR)
CURNT(3 = hei
CURNT(4 c str
CURNT(3) vsz
CURNT(6) =w
CURNTM a v
CURNT(8) arho
CURNT(9 = ri
CURNT(1)z wc
CURNT(11)= wa
CURNT(12)m enthalpvi
C'JRNT(13)z tamp

C
ERM z 0.
erass - 0.
m0 1i0 ri=2iout-~sre
div *curnt(ii)
ifdiv .@@. 0.) div zsrcoer
CR1 z ADS( (CURNT(II)-9KSP(II))/djv)
CR2 a ADS( (CURNT(II)-OUTP(II))/div
Mr(I.ne.3 .and. ii.ne.? .and. ii.ne.12 and. fi.ne.7 .and. ii.ne.11)
I eress adMAX1(ERlfER2pERlss) ! ex heipQSTRyRitmnthpwava for SS

120 SRN a dMAXl(ERlYER2rERM)
c

if(checM4 then !stoads state
if( .not. (vul.#as Otoandotia..it.sress)) goto 124

122 check3 z true.
oute we * rho
swcl zwe
swal a wa
srhl a rho
soni a enthalpv
Outi sartpj * Y(r)

7 -- swsstdgadis:SRCl.FOR
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astar =prat(21)/Pi/Y(r)g*V

if(uO.ne. 0.) sz a (alphal/ujO/zO*Qstaroautl/Outcc)**(1./alPhal) :ZO
outsz a Sz
outb aoutl/2.
goto 1000

124 ifleross g~t. srcoor) goto 125

if(c tim-tit ,gt. sress) goto 122
return

endif

C

12-5 CONTINUE
tiast 2tine

IF(irI.Ea-l) 9KSP(II) =CURNT(II)

130 OUTP(II) = BKSP(II)

NRECI NREC1 + 1

RETURN

1000 CONTINUE

IF(TINE -BE. TEND) CNECK3 a TRUE~.
NREC1 a NREcl + 1
WRITE(lunlosy1100)
WRITE~lunlosp*) HvirTIME
rTScZ z TIME
if(hei .Is. 0.) then

vs(r) =doinl(roaxp.(p))

odif
WRITE(9942000)
1 TIEY(R)hiostrvsztvc,gayrhOiripcwaethalpvt@3p

RITE(lunlogP1110) NRECI

PRMT(5) a 1.
C

RETURN
1100 FORMAT(5XP"JALUE OF Hai AT SOURCE TERMINATION -- ~TIME')
1110 FORMAT(5XNUMBER OF LINES -- > '918)
2000 format(1P916.9,1xpg16.9,(jout-src-2>,(1x,1pS13.6))

END

3 -- svs$deadis:SRCI.FOR
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SUBROUTINE SRTOUT(COPNRUP)

Implicit RoaI$8 ( A-ti, O-Z )P Integer*4 CI-M

iniclude 'svs~degaaJis:DE6ADIS3.dec/list'
C

COEMON /SORT/TCc (aaxnob'maxnt) ,TCcSTR( maxnobymaxnt),
STwc(iaauioaexit) YTrho(aaxnobvmaxnt) v
STgaea(maxnobpaaxnt) ,Ttesp(maxnomaxnt),

N $ TSY(maxnobimax.nt)tTSZ(axnobpaaxnt) ,TB(aaxnobpsaxnt)'
S TDIST0(a)nobta:nt) 'TDIST(maxnobimaxnt) KSUB(aaxnt)
1/SORTIN/TTM~a::nt) ,NTIN, ISTRT
t/Com..9PrQP/ UaS-2.W~gas..teaprgas-.rhoegs-cpkUs.cpp

I/comata! istabttambpambphuaidoisoflptsurfpihtflphtcoriwtflutco
3/ca....gvt/ s±l.ceffigx..P1)wtsigx-ein..distrs±'x-lag

C
logical cflalpcflag1

C
charactor*3 gas-.name
character*40 aPNRUP

~9 ~ C
QPEN.1UNIT=8, TYPE='NEW' iNAME=OPNRUPCARRIAI3ECONTROL='FORTRAN')

C
WJRITE(S, 1100)
if(sigx-flag.ea. 0.) then

ele write(SP1102)

write(S, 1104)
write(B, 1105) sjgx..coeffosigx-powvsigx-.in-.dist

ondif

cflag z isofl.ea. 1.or. ihtfl.ea. 0
cflnl1 isofl'Qea1
if'cflag) then

call adiabat(2,1wctagas-1.flivapcc-.lfltgruptytt)
call adiabat(2wcvatgas-.uflpvapcc-.uflpryuwtttt)
endit

C
DO n10 I=ISTRTNTIM

.j~. C

WRITE(8,1119)
lRrTE(SP1119)
bRITE(S,1110) TIMMCI

i1~,t.:1)then
4 IJWRrTE(8o1116) (10OOgas.ltl)(00.us-ufl)sas-.sp

else
IRITE(SP1115) (100.*gs-.lfl),(100.gas-utl),gas-.:sp

I -swsldugadis:SRTOUT.FOR
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endif
WRITE(3.,1119)
ip 0
IIa KSUBDU)

DO 120 Jx1,II

cc ateestriri)
, ,rho x Trho(jvi)

li = Tivc(Jti)
temp = TtempCJti)

b =tb(ioi)

=2 ts:(Jpi)
=w tsv(jpi)

bltl 0.
bufi 0.

it(.not.cflag) then
call adiabat(-2,tac~waigas-.lfltwatcc.lflrwgammaytt)

* endi 1

arm = (ias..zs/sz)S*alphal
Mrarg .9e. 80.) goto 600

cc

if(ccz Ilt. cc..lfl) then
if(cfla.41) then

WRITE(SPl120) TDIST(JI),vcCcrrhoiteinpvBSZSY
else

WRITE(SPI110) ThIST(JpI)vweCc,,hopgammateamBSZSY
endif

goto 600
endif

arm -(dlog(cc-.lf 1/cc) + (gas.sp/sz)*lalphal)
blf1 sc 't(arg)tsw + b

if(cc: Ilt. cc..ufl) then
if(cflagl) then

WRITE(8,ll1O) TDtST(JI),,jcCcyrhattempBSZSYvbl?1
else

IRITE(SP1120) T1DIST(JPI),ic,Ccrhopgiaeatesp,3,SZSYpblfI
endif

goto 600

arma -(dlo9(cc..ufI/cc) + (gas-.zs/sz)U*alphal)
butl *sart(ars)s + b

if'cf1ag1P then
VM~IE18P,12O TDZST(JPI)vvcCcprhottem,',BSZSYtbl?1,bufl

2- s vsdM.dis:SRTIJT.FOR
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else
WRITE(8P11210) TDIST(J,1) ,,cCcrhotassatempBSZSToblfltbufI

endif

600 continue
jp x ip + 1
if(.4p ea. 3) then

endif
120 CONTINUE
110 CONTINUE

C
CL.OSE(UNIT=S)

C.

C
1100 FORMAT(1HOSXY'Sorted values for each specified time.')
11021 format(lHOP5xq'X-Direction correction was NOT applied.')
1104 foreat(lHOP5xt'X-Direction correction w~as applied.')
1105 format(1h r5xP5xr'Coeffici,.Ant: rp13P/

1 1h P5xPSxP'Power:'1~35/
I 1h Y5xy5xP'Miniau& Distance: 'Y1Pg13.5' a')

1110 FORMAT(1HO,5Xv'Tiae after beginning of spill 'PG14.7p' sec')
1115 FORMAT(1H0,1X,'Bistance''2.,3x,'Nole',3xy

1 'Concentration',lxi''Densitvg',2x,3x,'Oamaa',3xP
1 'Teaperature' ,3x, 'Jfulf' ,4x,4x, 'Sz' ,5x,4x, 'Sb' ,5x,
1 h;,'Width to',3x,'4idth',/,1x,11xx,Fraction'',:"
1 11::,llx,11x,11xt3x,'tdidth',3x,1lx,9x,
1 2Q(19.3P'moleZ'P1y)P/91h r

- I 99xy4xp'at zz 'F0pf6.2,' a')
1116 FORMATClH0,1XP'Distance'p'2Ix3x,'Mole',3xy

1 'Concentration',1::,?'Densitwl' Xt
I 'Tesperature',3g:,'Half',4x,4x,'Sz',5x4x'Sw',5x,
1 1,'Width to',3z,'idth',/,lx,11x,1x'Fraction',2xf

1 1tYll:.,11x,3x,'Width',3x,11x,9xy

118FORMAT(H i4XP'(m)'?4x?11x,

S(SXt,(M)'))

1119 FORMAM(H)
1120 FORIIAT(H ,3(lXPG?6.3,1X),2x,0pf7.4,2x,1X,1P010.3p1Xi

RETURN
END

Mt

Z -svs~deadis:SRTOUT.FOR
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C
C

SUBROUTINE SSG(DrSTtYFDPPRNlT)

Implicit Rval*8 ( A-No O-Z )i Intoor*4 (I-N)

C
DIMENSION Y(1)vD(1)vPRM1T(1)

include 'sws~dogadis:DEBADIs2*doc'
C

Parameter (Zerazl.0-109 rcrit=2.5D-3)

COMMON
S/PARM/UOZOZRNLUSTARKGRHOERHOADELTABETAOAMMAFCcLOW
S/coasa istabptambipsabphusidrisoflptsurfpjhtflphtcoritfl.etco
S/ALP/ ALPHApalphal

REALS KvML

INTEGER rhouhtdh
DATA rhouh/l/tdh/2/

C
CS PRflTU) Z/O
C**2Z I VALUE IN/OUT

C*2* 6 E IN
CU* 7 Cc OUT
C*u* 8 XV(D) IN
c**u 9 TOMI IN
C3** 10
C**: 11 NRECUIv2) OUT -- STARTS OUTPUT UNIT=9
c*us 12 orST OUT
c**: 13 sz
c** 14 vc out
csU* 15 rho out
csu* 16 temp out
CUx 1? gama out
CU2 Is
C*** 19
c*** 20 rholav
c*U* 21 sz
C

XVI 2 PRMT(S)
'C..SY uRT23DELTAS(DIST + XV1U*BETA
-~ Erato z PRNT(6)

C

sz prat(22)

1 -swsldogadis:SSG.FGR
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sZx szo
C
CU** MATERIAL BALANCE

C-iii =0
100 Cc aErate:ALPNA1*(Z0/SZ)*ALPHA/UO/SZ/SQRTPI/SY

C
call adiabat(0,wcpuapvcvapccprhoywmtenthttemp)
cclaw a cc/dellau
call adaa(tcwpcapaclarhlvwltttelw
call addheat~cclauY(dh),rhola,,temlavcp)
Prod =daxl( Y(rhouh)/rholaw/Prmt(18)v zero)
sz = P rod ) *(1./alphal) * z0
dif abs(sz sz0)/(abs(sz)+abs(szO)+:ero)
if(dif.4t. rcrit) then

iii Z iii+1
if~iii.9t. 20) call trap(33)

4ioto 100
endif

Prmt(20) = rholaii
Prmt(21) = S
HEFF = GAIINAFSSZ/ALPHAl
rit= 0.

tLemP= temlau
if(isofl.ea.0 ,or. ihtfl.ne.0) then

rho = dollaw*(rholaw-rhoa) + rhoa estimate
tamp 2 (w&/rho)*(rholaw~temlav/wml) estimate
nit = nift(teapplieff)
endif

RISTR = RIF(RHOPHEFF)
PHI xPNIF(RISTRprit)

C
d(rhouh) u Prat(l9)/Phi
heigh x hofftdollay
call surface( LelahihrholavpwlocpywatrteGrte)
if(temp.ge. tsurf .or. temla'j.se. tamb) art* a 0
d(dh) = art@/dlla-Y(dh)*D(rhouh) )/Y(rhouh)

C
PRMT (7) =Cc

PRIIT(12) DIST
prrnt(14) wc
Prmt(15) =rho
p-rrt(16) =teamp
protC17) =(rholaya-phoa)/cclaue

/ RETURN
END

-- gstdogadis:SSO.FOR

ila
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C
SUBROUTINE SSGOU[TcXf YDyIHLFN.DI*IPRMT)

C

Implicit Real*S ( A-My O-Z )v Integerg4 CI-H

include 'svsSd~gadis:DEGADrS2.dec'
C

Parameter (nss~z7v :ero=1.e-1O)

DIMENSION Y(l),D(1),PRNT'1),BKSP(nssg),OUT(nssg),CURHT(nssg)
C

COMMON
I/PARM/ UO , ZO , RML, USTARK4SRHOEYRHOAvDELTAPBETAPGAMMAF ,CcLOW
I/coatal istab'tambpambphumidrisoflttsurftihtflthtcoriwtfltwtco
$S/STP' STPOSTPPODLPODLLPSTPGODLGODLLG
I /STOPIT, TSTOP

C

C**PARAMETER OUTPUT

cu FROM SSG OUTPUT TO MODEL
------- -------

CE:: XDIST
C*** PRMT(7) Cc
Ctss Y(1) SZ
ctZZ prot(14) V
ct*f prot(l5) rho
C*E* prat(lb) temp
c*** protC17) 9aaea
C

ERM -0.
T01 = PRIIT(9)
TSL z TS(TOlPX)
PrmtC22) v Prot(21) sz

C
IF(PRMT(ll) NME. 0.) GO TO 90

C
C*** STARTUP FOR OUTPUT ROUTINE

RII u-100./STPG
RI 0.
CURNT(1) a X
ctarntC2) a prmt(l4) V C
CURNT(Z) s PRMT(7) !cc
clirnt(4) s prat(1S) rho
clirnt(3) z Prat(l7) gaea
curnt(6) a prot(16) temp
CURNT("') a prmt(21) s

I - sws$dgadisS^SGOUT.FOR
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C
90 CONTINUE

C
C*** RECORD THE CURRENT AND PREVIOUS RECORDS

C

DO 100 II1,nssa
100 bksp(II) = cuzrnt(II)

c

CURNT(l) a X
curnt(2) = prot(14) v

CURNTC3) a PRflT(7) cc
curnt(4) z prat(13) rho
curnt(3) a rat(17) gama
curnt(6) z rmt(16) !temp
C'JRNTM7 z Prat(21) !s:

C
c** stop integration when cc<cclow and time is satisfied
C

IF(PRMT(7).LT.CcLOW .AND. TEL.GE.TSTOP) 0O TO 1000
C
C*** CHECK FOR OUTPUT
C

DO 110 II=39nssg
ER1 ABS( (CURNT(Ul)-BKSPI))/(CJRNT(II)+zero)
ER2 = ABS( (CURNT(II)-OUT(II))/(CURNT(lI)+:-ero)

-~ 110 ERM = dMAX1(ERlpER2yERM)
C
C*** OUTPUT RECORD IF ODLG IS EXCEEDED OR 100 METERS SINCE LAST OUTPUT
C

DX = CURNT(l) - OUT(l)
IF( RI.NE.l. .AND. ERN.LT.ODLG *AND. DX.LE.ODLLG) RETURN

C-SRECORD THE LAST POINT TO BE UNDER THE ERROR CRITERIA. IN CASE
CU THE FIRST POINT AFTER A RECORD EXCEEDS THE ERROR BOUND, RECORD
CUE* THAT POINT AS WELL.
C

DO 120 11=1pnssg
IF(RI .EG* RII+1.) BKSP(II) =CURNT(II)

120 OUT(II) =BKSP(II)
C

RI z Rh
PRMT(11) 2PRMT(11) + 1.

F.. C
WRITE(??*) (OUT(11),II1pnssg)
RETURN

C
1000 CONTINUE

CUS STOP INTEGRATION

- -sws$dugadis:SSGOUT.FOR
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c
PRIIT(12) a X
TSTOP a TSL
PRM'T(11) x PRNT(I1) + 1.
uRITE(?t$) (CURNT(XI),U.1,pnss9)

C
PRttT(5) 21.

C
RETURN
END

3 - s~sidegadis:SSBOUT .FaR
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C SURUTN SSGOUT#(XY&,DThLFNDINPRfIIT)0

C

Implicit RvalU C A-Hp O-Z )p Intoer*4 ( I-N)

Parameter (nssgu9, zeraul#*-lO)

DIMENSION Y(i),D(1)PRMT(I),DKSP(rnssg)OUT(nssg)PCURNT(nssa)

include 'svsSd*9adis:DEGADIS2.dc/list'

Com

5/PARiq/UOZOPZRM. USTARKSRHOERNOADELTAPBETAGAMIAFCcLOW
S/STP/STPPP ODLIP ODLLP ,STPG eODLGODLLG
f/ALP/ALPHAv&lPha1

C
C

REALSO MLPK
C

'1 -mPARAMETER OUTPUT

CUS FROM SSG OUTPUT TO MODEL

CI* x DIST
C*IR PRMT(7) Cc
Cis* YQl) SZ
C*** PRIIT(S) XV

ERN - 0.
Prot(2) Prot(21)

C
IF(PRMT(ll) .NE. 0.) GO TO 90

C
C*U* STARTUP FOR OUTPUT ROUTINE
C

RU * -100./STPG
RI =0.
CURNT(I) z X
CURNT(2) z PRMT(14) 1 '
CURNT(3) a rmt(7) cc
CURNT(4) z PRMT(15) !rho
curnt(3) x Prmt(17) g amea
curnt(d) x prot(16) !temp
curnt(7) a 0.0 !b
curnt.(S) x Prmt(21) !S=
curnt(9) a rt2*deltoR*(xIPrmt(S))R*bet& ! sy

C
90 CONTINUE

C

1 -- ssd@9dis:SSGOUTSS,FOR
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-** RECORD THE CURRENT-AND PREVIOUS RECORDS

RI a RI + 1.
C

DO 100 I111,nssA
100 DKSP(II) -CURNT(II)

CURNTQ) a X
CURNT(2) - PRMT(14) we~
CURNT(3) a prot(7) Icc
CURNT(4) a PRIIT(15) !rho
curnt(S) a prot(17) i Moo"g
curnt(6) 2 prot(16) ! towp
curnt(?) a 0.0 ! b
curnt(S) a prot(21) ! sz
curnt(?) a rt2*deltaS(x+rrmt(8))*Sbuta s

C
C$U$ STOP INTEGRATION WHEN Cc < CcL.OU
C

IF(PRMT(7).LT.CcLOW) 0O TO 1000
C
C*22 CHECK FOR OUTPUT
C

D~O 110 II=2,nssg
if(i±i*@o#7) goto 110
ERI a ABS( (CURNT(II)-BKSP(II))/(CURNT(II)+:ero))
ER2 aABS( (CURNT(II)-GUT(It))/(CURNT(fl)+zeto)

110 ERM a dMAXI(ER1,ER2ERM)
C
CS:: OUTPUT RECORD IF 0016 IS EXCEEDED OR 100 METERS SINCE LAST OUTPUT
C

DX 2 CURNT(1) - OJT(1)
IF( RI.NE.l. AND*0 ERJI.LT.ODL9 AN10o DX.LE.ODLLG) RETURN

C
C*S RECORD THE LAST POINT TO BE UNDER THE ERROR CRITERIA. IN CASE
CMn THE FIRST POINT AFTER A RECORD EXCEEDS THE ERROR DOUNDP RECORD
C* THAT POINT AS WELL,
C

DO 120 I1alpnss
IF(RI .EQ. RIM$.) DKSP(II) *CURNT(II)

1120 OUT(tI) 9 KSP(II)
C

RI x RhI
PRHTQl1) aPRMT(11) + 1.

call ssout(out)
RETURN

1000 CONTINUE
C
C"M STOP INTEGRATION
C

2 -- 3sisdomadis:SSGOUTSS.FOR
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PRtIT(12) c X
PRJIT(11) wPRMT(11) + 1.

C
call ssout(eurnt)

C
PRMT(S) =1.

RETURN
END

Z3- swsideadis :SSGOuTSS .FOR
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subroutine szout (out)
c

Implicit ReaiSS ( A-NY, 0-Z )p Intemer*4 C I-ti

dimesioln out(9)

common
S/com..irop/ sa~wi as-tie,, us.hoe, ias.cpk gas..cpp,
I £as-.uf 1 gas.lfl iias.Zsp'ias.naa
S/co..fl/ ellagiclflocutl

character*3 gas..name
c

data ip/0/
c

logical cflag
C
C

dist = out(l)
wa out(2)
-. cxout(3)

rho z out(4)
.zaama aout(S)
tesp out~d)
b =Out.(7)

S: Out(e)
=L Out(9)

C
if( ,not.ctlag) then

call adiabat(-2,wcywaias..flilapclfltrpwpgamaatt)
call adiabat(-2,vwcjavzas-utwiapcufl, tt,amavtt)
endi f

C
4 arg x (gas-.zsp/s)**alphal

Ma~rl .Se, S0.) Iota 600

cez: cc/oxp(arg)
if(ccz .1t. cifi) then

it(ef lag) then
IRITE(SP1120) D1STvvcYCcprhort~mp#BvSZSY

else
WRITE(SP1125) DISTpiveCcirhopgma~a~tegpBSZSY

andif
goto 600
endif

art -('1log(clfl/ce) + (gs-..sp/s:)S*alphal)
blfl 'sot(arg)Ssv + b

iV=c .1t. cufi) then

I - s's~dgadis:SSDUT.FOR
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if(cflag) then
WRITE(St1120) DISTyvvCcyrhattempBSZSYtblfl

else
WRITE(SYll25) DXSTpicCcorhogamartempBSZSYpblfl

goto 600 endif

endif
arg -Cdlog(ctafl/c) + (gas..zsp/sz)Sualphal)
buti sart(3rg).di + b

if'(eflag) then
WRITE(SP1120) DIST,,gcCcyrhotteapBSZSYpblflubufl

else
tRITE(SP1125) DISTpwcvCcvrhopgamaytempBSZSYiblflpbufl

endif
c

600 continue
ip z ip + I
if(ip .&a. 3) then

ia 0
write(8, 1119)
endif

C
C
1119 FORMAT(1H
1120 FORHAT(1H v,1Q(XPPG9.3rlX))
1125 FORNAT(1H ,S(1XIPGV.3u1Xhp~xQPF7.4v2-.,lXtlPG10.3tlX,

1 6(1Xp1P69.3v1X))
C

return
end

- zstdogadis:SSOUT.FOR
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C
C PSEUDO-STEADY STATE SUPERVISOR

SUBROUTINE SSSUP( Larts)
C

Isplicit Rvul*8 ( A-H, O-Z )p IntuggiS4 1 -N

include ',iwsgd.Udis:DEOADS2.d/nlistI

COMMON
$/GEN3/ radg(2,maxl),costr(2,.axl),srcden(2,saxl),srewc(2,mvaxl),
I srcwa(2vsaxl I srcmnth(2vmaxI)
S/1SSCON/ NREC(maxnab,2)PTO(a"xnob),XV(aaxnob)
3/GENII1 ETC 1,i1#n) 'R1T(2ri2@n)
5/imn2 don(Sp ien)
I/com-Apfop/ Uass..asUteaFUs.rhoepdas.cpk, gas..cpp,
S gas..ufltgas-.lflpgas.zpUs.gw
I/PARM/ UOPZOZRMLUSTARK6,RHOERHOADELTADETASAMAFCCLOU
3/ERRR/SYQEP .ERRO, SZOFRUTArO.MdTGIOO.ITSZOERRPPtXPP
$ UTSZPWTSYPPWT3EPWTDHERRGpSMXGERTD#4FERTUPFWTRJHPWTDH6
9/comata/ istabptaab'paab'husid, isoflptsurf, ihtflthtco, iittlywteo
S/PARtISC/ RNSZMEMAX.RMAXPTSC1 ,ALEPHTEND
S/STP/ STPOPSTPPODLPODLLPSTPSODLGODLLO
* /PHLAG/ CHECKi .CHECX2 ,AGAfl4CHECK3. CHEC1C4vCHECK5
S/ALP/ ALPHA. uIphaI

I/sprd-.con/ coy doirtiomin
S/STOPIT/' TSTOP
S!CNOBS/ NO0DS

REAL$$ KPMLtL
L.OGICAL CHECKI .CHECK2,'AGAXNCHECK3,CNECK4,CHECKS
legical Pujptpdn

charactor$3 gas-.nano

EXTERNAL PSS, PSSOUT. SSGpSSGOUT ,03.O3OUT
C

DIMENSION PRMT(22)vY(5)pDERY(5)pAUX(8v5)
C

DATA RTOT/O./
C

R z AFGEN(RADG.O,'RAD6')
T01 a TOOD(RPO.O)
XEND s AFOEN(RADGTEND'RADG')

TFaTOOB(-XE.NDPTEND)
C

"TOP s (TOF-TO1)/FLOAT(NOVS+1)

I - svsldoga'1is:SSSUP*FOR
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T01 T01 + DTOB

DO 120 I a 1,NOBS

C30 RESET AGAIN

AGAIN x .FALSE.
C

TO(I) x DTO~float(I-1) + T01
Pup a *true*
Pdn 2 true,

C
m.* IF(XEND -ST. XIT(TENDvTO(I))) -IS

C** TRUE WNEN THE SOURCE WILL TERMINATE BEFORE THE OBSERVER
C*U* CAN4 REACH THE DOWNWIND EDGE.
C

IF(XEND SGT. XIT(TENDPTO(I))) then
Pd a .filse.
TDOWN x TEND
end if

c
CU0 IF(XIT(0.OTO(I)) .9t, -R) - IS
C*S* TRUE WHEN THE SOURCE WILL begin after THE OBSERVER
C* has Passed THE DOWNWIND EDGE 9 t=0.0
C

R aAFGEN(RADGO.Ov'RADG')
IF(tO(i).le&0, .and. XIT(0.OtTO(I)).9t.-R) then

Pup - fals#6
TfiP 2 0.0
endif

C

if(PuP) TUP a TUPF(TO(I))
if(pdn) TOWN 2 TDNF(TO(I))

C
XDOWN z XIT(TDOWNvTO(I))
XUP a XIT(TUPrTO(I))
WRITE(lunlog,1ll60 TUPPXUPtTDOWNtXDOWN

C~s* SET UP INTEGRATION PARAMETERS FOR EACH OBSERVER.

do ijkxlr&22
Prmt(ijk) =0.
encjdo
do jjkmlv5
u(i.Lk) z0.
derv(lijk)n 0.
do ijklulYS
aux ijklrijk) =0.
erddo

2- s-isde&dis:SSSUP.FOR
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C
PRI T() a TUP
PRfIT(2) a TDOUN
PRMT(3) a STPO
PRMT(4) a ERRO
PRMT(5) - dHAX1(1.D09(TDOVH-TUP)/50.DO)
PRMT(6 a TOMI
pratC7) a xu,
PRMT(13)w XBOWN - XUP

C
Y(1) a 0.
Y(2) a szftr 1 'Irate

c Y(3) a SZOER
V)a szoer Crate

v(4) x 0.
j(5) a szO@rIH-aasrte Hrate

DERY(1) a WTAIO
DERY(2) z WTO
DERY(3) z WTSZO
DERY(4) a 1
DERY(5) a 1.

C
NDIM a4
if(isotl.eu. 0 and* ihtflone. 0) ndia5

C
C*SU PERFORM INTEGRATION,
C

IRITE(lunlaS,11210) I
1120 FORMAT(/, Entering Observer Integration Stop for Observer *'

C
CALL RKGST(PRMTYDERYNDIMIHLF,03OOUTPAUX)

IF(INLF .GE. 10) CALL trap(SPIHLF)

write(lunlogv1125)
1125 foruat(' 'Pl~xy'Observer Integration complete...'1)

C

cclau a pret(14)
cc Vcclav*de11av
Uc13Vi p"t(15)

a a prat(16)
enthlavapeat( 17)
rholaw z prot(1S)

c3ll satdon(welauipwala'ethlau.)
if~isorl.*q. I) Soto 200
dto iiiz 1'isen
if~vmn(liii) .gt. 1.) then

3 - ssd@adisSSSUP.FOR
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ii -T iii+1
rhoinau don(3tiii-1)
teelaw dmn(Suiii-1)
iftii .9t. igen .or. iii.1e.3) call trap(2)
cc z cclavftellaw

if(cc.9t. rho*) then
write(lunlogP1126) cerrhoe

1126 format(/P' 'F1O('* M ),/y' cc: ',Psl93.3v' is greater't
1 'than rho*: 'tlttl3.5,/,' '?1O('* M ')P/)

cc srhoe
endif
rho a cI(rholaw-rhoa)/cclaw + rhos
wc = cc/rho
w2 xden(2,iii-2)/dvn(3Piii-2)
u= dmn(2Piii1)/len(3Piij-1)

slope z (wc-vI)/Cu2-ul
Yca dmaxl(1.DOP slopeS(den(1,iji-2)-don(ljji-1))+den(ljjj-1))
den(1,iii) = Yc
den(2viii) a cc
den(3,±.ii) = rho

0% if(den(3viii-2).ne. den(3tiii-1)) than
slope = (1./rho-1./den(3tiii-M)/

den(4riii) = slope*(dn(4,iii-2)-den(4,iii-1))+den(4,iii-1)
den(4viii) = dxaxI(h...aartvd~n(4viii))
den(5,izi) a slope*(dn(5iji-2)-tjen(5,ii-1))+den(5,iij-1)
den(Sviii) s dmaxI(sst@*wden(3Piii))
also

don(49iii) aden(4yiii-1)
den(5viii) aden(3viii-1)
endif

tamp, a den(Syiii)
den(lyii) = -2. 1 end-of-record

c if(cc.:.1t. rhoe) call tra.,(31)
goto '200
endi 1

enddu
C
200 L =XDOWN - XUP

P: YU1)
AREA = 081
OSTRO :Y(3)area

=z z (str081/cc S alphal/uO/zOMg(1,/alphal) t zO

;atiolm u08z0/ALPHA1/ Z0**ALPHA1 *Cc /B/ostr0/L
ratio z ratiolS szOE*alphal 8 (B + sartpi/2&.Ssy0er)
if(ratio.le. 1.) then

syi0tr u (1./ratiol*sz~falphal) - S)M2/sart'i
else

sz0 z (1.1((B+ sartpj/2-.*sw~er)*ratiol))$*(l./alphal)
endif

0~ '1 -- sis~deadis:SSSUP.FOR
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Erato z 2.9astr0*Ltb
IF(Cc .GTs RHOE) then

WRITE1.lunlogsl1B0) QISTROPSZOiCc
call trap(30)
end it

C
cgz: SHOW THE OPERATOR WHAT IS GOING ON
C

WRITE(lunlogP1160) TU1PvXUPpTDOWNpXDOWN
WRITEliinlog1170) 'ARA#L#B

*4rite(lufllogvllBS) weiavnualawrrholavrcclamptelayi
write(lunlog,1186) wcvrhoiccitemp

1160 FORMAT(/P' TUP: 'F1PG13.5y' XUP: 'ylPG13.3r' TDOWdN: 'i

1170 FORMAT(' AREA: 'v1PG13.S,' LENGTH: '1PI013.5y' 3:0 'i1P013.5)
1180 FORMIAT(' TAKEUP FLUX: 'P1PS12.5p' SZO1 ',1p01d1.5y

S ,sw0: 'lPgl92.5)

1 fomt' rhlw: '1p12.5' cla: "1nP12.5v

1 'rhol: 'PIg12.p' Cc ,1s1.,'e, 'PIlpil.5)

C
C** PREPARE FOR PSEUDO-STEADY STATE INTEGRATION.
C

do ijk=1v22
Prmt(ijk) =0.
enddo
do ijk1,5S
Y(ijk) a0.

- do ijklxlt8
aux(ijklyijik) =0.
enddo
enddo

PRMT(1) z XDOWN
PRMT(2) x 6.023E23
PRMT(3) zSTPP
PRMT(4) a ERRP
PRIIT(5) a SNXP
PRIIT(S) = Erato
PRMT(7) x Cc ! -OUTPUT
PRNT(S) w B - OUTPUT

,I'$* PRMT(9) t PRIIT(10) ARE CONSTANTS FOR D(SY) I D(SZ)

* ~PRMT(9) s Ceusort (GZO/ALPA$GAIAF)3A11'AF/UO
PRMT( 10)s Z70UALPHA*t(*USTAR2AI.PIIA1:ALPHlAl/UO
PRIIT(11)u NREC(It1)

5 -- s1wSdezdis:SSSUP.FOR
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C PRMT(12)= DIST AT COMPLETION -- OUTPUT
PRMT(13)= TO(I)

C Prot(14)u Yc ! output
c Prmt(15)z rho ! output
c prmt(16)= temp outputi not recorded if isofl1
c rrmt(17)= amma output! not recorded if isoflzl .or. ihtfl=O

Prot( 8)= uOZzO/alPhal
prot(19) = rhoakustar~alphal
Prmt(20)= rholaw
prmt(21)= szO
Prat,22)= szO

C
Y(!) = rholav*prat(18)*(SZO/:O)*alphal rho~uefflheff
Y(2) = SYOER
7Q3) = B + sartpi/2.$sOer
v(4) = 0. added heat

" C
DERY(1) = WTSZP
DERY(2) : WTSYP
DERY(3) = WTBEP
dery(4) a WTDH

MDIM = 4
C

WRITE(lunlog,1130)
1130 FORMAT(' Entering Integration Step - B > 0. ')

C
C** PERFORM INTEGRATION
C

CALL RKGST(PRMTYDERYNDIMIHLFPSSPSSOUTAUX)
C

IF(IHLF .GE. 10) CALL trap(9,IHLF)
C

NREC(I,1) = INT(PRMT(11))
WRITE(lunlogrllO0) NREC(I,1),TO(I)

1100 FORMAT(3X,'NUMBER OF RECORDS IN PSS = 'I10,' FOR TO='lpg13.5)
C

IF(AGAIN) 0 TO 119
C
C*** GAUSIAN COMPLETION OF THE INTEGRATION
C
C*S* PSSOUT FORCES THE ABOVE INTEGRATION TO FINISH WHEN B<O FOR THE
C** FIRST TIME. THE STEP BEFORE THIS OCCURS IS RECORDED ON UNIT 7.
C*** THE STEP WHEN B GOES NEGATIVE IS CURRENTLY IN Y.
C
C*** THE CALCULATION METHOD CHANGES THE CURRENT VALUE OF SY TO A VALUE
C*** CALCULATED AS IF BEFF=sortpi*SY/2. RETAINING THE LAST VALUE OF Cc IN THE
C**2 MATERIAL BALANCE.
C

heat a w(4)
riholaw = prat(20)

6 -- svsfdegadis:SSSUP.FOR
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Cc z M~T (7)
rhouh =Y(1)
sz =a rhouh/rholav/pret(1S) )fl(1./a1pha1) * =0
SYT =ErateIALPHA1*(ZO/SZ)**ALPHA/UO/SZ/CC/SQRTPI

C
XT =PRIIT(12)
XV(I) a (SYT/RT2/DELTA)*U(l./DETA) - XT

C
C*U* SET UP INTEGRATION FOR THE 6 AUS SIANI DISPERSION PHASE#
C

do ijk=1722-
Prot(ijk) -,0.
enddo
do jjkzl,5
u.(ijk) a 0
deru(i.k)x 0.
do ijkli,s
au;:(ijk1,±jk) *0.
enddo

enddo

PRMlT(l) a XT
PRMqT(2) a 6.023E.13
PRM'T(3) x STPG
PRNT(4) a ERRO
PRMT(S) =SHXG
PRIIT(6) z Erato
PRlT(7 s Cc !-OUTPUT
PRMT(S) 2 XV(I)
PRJIT(9) a TOMI

C PRNMT(10)x 'BLANK'
PRIT(11)s NREC(I#2)

C PRMT(12)z DIST AT CONPLETION -OUTPUT

C Prot(13)s lblas*8
c prot(14)s vc !output
c Frst(13)s rho 1 output
c pret(16)z towp ! output
c prst(17)u gaaaa ! output

prot( 18)2 uO*zO/.ilphat
prot( 19)s rhoa*k*ustar~saph&1
Prot(20). rholaw
pwrat(21)s sz
prot(22)2 sz

C
Y(1 a rhouh
Y(2) a host

C
DERY(1) aWTRUH
dorv(2) - IJTDHG

C
Holm
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C
tRITE(lunloAP1140)

1140 FORIIAT( Entering Gaussian Stage of Integration '

C
CM PERFORMI INTEGRATION
C

CALL RKOST(PRNTiYPDERYtNDIN.IHLFPSSGSSGGtJTAUX)
C

IF(IHLF -GE# 10) CALL trapQi0vIHLF)
C

NRECCI,2) a flT(PRMT(I1))
RTOT aRTOT + FLOAT(NREC(ri,) + NREC(I,2))
WRITE~lunlagp1110) RTOTYI

III%" FaRMAT(SXo'TQTAL NUMBER OF RECORDS u'P1PG13.4v' THROUGH'v
$' ORS1',3

C
IFIRTOT SGT. 120000.) CALL trap(Il)

C
119 CONTINUE
120 CONTINUE

C
RETURN
END

-- suisdegads:SSSUP.FOR
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C
SUBROUTINE STRT2(OPNRUPPI-2asrte)

C

Implicit Real*8 ( A-My O-Z )v Intoger$4 ( -14

include 'ssS&--gadis:DEGADIS2.d~e'
C

COHNON
I/GEH3/ radg(2,moaxl),estr(2,maxl),srcden(2,.axl),srcwe(2,aaxl),
S srcwa(2ymatl) ,srcunth(2rmaxl)
S/TITL/ TITLE
S/3EN2/ ET'2yiun) ,R1T(2yigvn)

$11711 TI PTIWPTSRCPTOBSPTSRT
I'-'ERROR/SYOERrERROPSZOERIdTAIOIJTQOOWTSZOERRPSMXP,
* IWTSZYPYWTSYPIdT3EPrUTDHERRSlX8,ERTDNF'ERTUIPFP UTRUHPWTDHG
I/PARII/ UOZOZRNLUSTARKGRHOERHOADELTABETAGAlAFCcLOI
$/com..irop/ ga2gas..tespogs-rhaergas-cpkpjas-cpp
S gas..ul't...lsfl ,ga2.zspjas-.nas.
S/comata/ istabotasmbpaebphumid, isotlptsurf pihtflrhtcatiwtflwtco
I/PARMSC/ RHiSZ,'ENAXPRMAXTSCl ,ALEPHITEND
S/PHLAO/ CH ECKi , CHECK2i4AAHiCHECK3,CHECK4,CHECK5
S/com..sjgx/ sigx..coeffsisx..powpsisx..in.distsix-jlag
$/NEND/ POUNDH PPOUND
S/ALP/ AL.PtAalphal
S/phjcom/ iphifl ,dtllaw
I/spd-.cen' cop doirhomin
I/COII.SURF/ HTCUT

C
character*80 TITLE(4)

characterV4 Pound
:ttaractor*24 TINPPTSRCj'TDPStTSRT
charactor*3 gas-name

REAL*8 KPML
LOGICAL CHECK1 PCfECK2rAGA1N'CNECX3,CNECK4,CHfECK5

charaetor$40 OPNRUJP
C

OPEN(UNITx9,NAIEsGPNRUIPTYPE*-'Q.LD)
C

DO 90 1 a I4
90 READ(?F1000) TITLE(I)

1000 FORIIAT(ASO)
C

READ(9pX) HP
DO 100 Iw1FNP

100 READ'9p*) ET(1uI)vET(2vI)FR1T(2pI)

I -- sys~doadls:STRT2.FOR
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Do 110 LnlNP
110 R1TUlvI) a ET(l#I)

I a NP+ 1
ET(luI) a POUNDN
ET(2,L1) a POUNDN
RITluPI) z POUNDN
RIT(2,i) a POUNDH

* READ(?PS) NP
DO 220 IxlNP

dmn(lrnp+1) 2 2.
C

REA4D(9p*) NP
Do 300 Zu1,Np
READ(9t*) radg(lI),radg(2,I),estr(2,I) tsrcden(2,I),srcwc(2,i),
1 srcwa(2#i)psrcenth(2ii)
astr(IPI) a radici,!)
srcden(1I) aradg(ttl)
srewc(lpi) 2radg(Iri)
src148(Ivi) z radg(lyi)
srcnth(lyi) a radg(lri)

300 continue
I xNP + 1
wradgC1,1) a PauNDN
radg(2#I) a POtJNDN
ast?(1,I) aPOUNDN
Gstr(2'I) 2 POUNON
sredmn(1ir) s POUNDN
..;rden(2?1) x POUNDN
srcwc(lpl) z PDUNDN
srcc(2,I) 2POUNRDN
s~cwa(1'I) = POUNDN
-Zrcwa(271) 2POUNDN
srcenth(lpI) - POUNDN
Trcenth(2'yI) 2 POUNDN

READ(971010) TINPPTSRC
READ(9,l10) tobsPTSftT

C

READ(9,*) UOFZOPZRIILPUSTAR
ruad(?P*) KPGPRHCEPR140AYDELTA
read(9v*) BETAPSAlhIAFPCcLOW

C
READ(994) RMPSZMPEIIAXPRMAXPTSCI
ruad(99,E ALUPTEND

C
READ(9?,) CHECKi PCHECK2,AGAlHCNECK3,CHECK4.CHECK5

c
READ(?v,) ALPHA
alphal a alpha f 1.

2 -- swsfdegadis:STRT2.FOR
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rea(9v1O20) gasnne
reed( 9, ) gas-swrgas.teup, as..rhat
red(9t*) gas-cPktas.cPP
road(9#$) gas-ut ,as-lfl i~as..zSP

rood(9pE) Istab
read(9,S) tabpaabphusid
read(9t*) isotlptsurf
ruad(9,*) ihtfthtea
rgad(99S) iutflowtca

read(9pS) sigx..cotffsigx.owtosx..in-dist

rtad(99,) iphiflodellaa

H...asrts 2 0.
if(isafl.ee. 0) ruad(9,*) H-assrto

C
READ(9vE) HTCUTP cop doirhamin

1010 fareat(2a2491)
10)20 tormat(83)

C
CLOSE(UNtT*9)

C
RETURN
END

3 -- swildejdis:STT.FOR
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C
SUBROUTINE STRT2( OPNRUPN..aasrts)

C
Implicit Rvol*8 ( A-Hp O-Z )y Intogor*4 (I-M

INCLUDE * £v5$dogadi s :DEGAD 192.*DEC/LIST'
C

C
C BLOCK COMMON
C

COMMlON
I/TITL/ TITLE
$/GEN2/ DEN(S'IGEN)
I/1Th/ T1,TINPPTSRCPTOBS
S/PAR,' UOZO'ZRILUSTARKGRHOERHOADELTABETAGANNAFiCcLOW
I/com..ss/ ESSuSLEMvSWIDOUTCcOUTSZOUT3POUTLpswclsswalsenl'srhl
I/PHLAG/ CHECK1 , OECX2, AGAIN vO4ECX3uOIECK49 CHECKS
S/cos.jvop/ gs-awus.tsew, usrhoso'us-cpk 's-p
S gas-uf 1 ,as..lf1,gas..zspigas.naa
S/coata/ istab'tambppaabphusidu ±seottsurftihtfthtco, iwtfltwtco
$/NEHD/ POUNDN 'POUND
S/ALP/ ALPHAtalphal

I/sprd-.con/ cop dii rhosin
*/COMtSURF/ HTCUT

C
charactor*S0 TITLE( 4)
charactor*24 TSRC, TINP, TOBS
characte*40 OPHRUP
character$3 gas-naso
charactorS4 Pound

PEALIS KFNL
COGICAL CHECKl oCHECK21AGAINtCHECK3pCHECK4pCHECK3

C
OPEN(UNIT-9,NAI'EOPNRUP, TYPEa'OLD')

C
DO "0 I a 1?4

90 READ(9Pl000) TITLE(I)
* 1000 FORIIAT(ASO)

C
read(??*) I)
do 100 islon.

100 road(9,8) dumeiilpduamii2vdumev3

READ(99*) NP
DO 120 1wlNP

120 READ(9t*) DEN(1I) DEN(2u1),din(3,i) 'din(4,i) ,din(5,i)
I z NP + 1
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DENQ(lI) a 2,
C

read(9,*) np
do 140 izltnp

140 read(9$-) duamlo1duar2dumv3,duaai4pdua5.dum6,dua7
C

rvad(?Y1100) tinpttsc
reud(9pl100) tabsotsrt

1100 forsat(a24ulxua24)
C

READ(9r:) UOPZ0,ZRNLPUSTAR
Ruad(9,*) KPGPRH0EYRHOAPDELTA
read(9p*) BETAPSAMiAFPCcLON

c
ruad(9,E duml~
read(9,*) dummil

C
READ(9,E) CHECK19CHECX2?AOAINCHECK3pCEC(4,CHEMx

C

READ(9y*) ALPHA
alphat a alpha + 1.

C
readM91200) sasigage
read(9p*) gas..uw~gas-.toppgas-rhae
read(99*) gscpkygas-cpp
readOS (9 g as..ufligas-lflfaszs

C

read(9pE) istab
road(9r*) tasbipambphusid
read(99*) isotlitsjrf
ruad(9PS) thtthtco
read(9t$) iwtflpwtco

C
road(9vt) dusaul

c
READ(99:) ESSPSLEMPSUID
read(PYS) OlJTCctOUTSZ.*OUT~VOtjTL
ruad(9p;) sweltswaltimnlosphl

C
readMI,) iphif1'dollaw

C
h..assrto a 0.
Mfisotl.suo 0) read(992) Hisrto

C
READ(99S) HTCUT, cot doirhaman

C
CLOSE(UNIT=9)
RETURN

1200 format(a3)
END

0.4#
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C
SLJOOVINE STIT3(DPWUP)

C

Implicit Raell ( A-$4, O-Z )v Intear84 C1-N

include 'ssd~sas:OA@IS3.dvc/list'
C
C BLOCK COMMO
C

*,'sscoN, NRC(axnaoi2) TO(aaxnab) .XV(aaxnob)
$/eV DEM(Stimen)
S/PAN'I U0,ZOZRNLUSTARK,6,RHOPRHOADELTAPKBTAGANAFCCLOW
,/co...mprop/ m;;s.aw L staep, gas- rh@ v UL-cpk, tes .cpp,9
$ %aS ut 1 ,iS..lflUs..zgprtg0..naa
111'ThI T1,rINPFTWrO.rsTt
5/coat/ jstabotaabopueb~huaidiisotlptsurfriIhttlphtcotiutflpwtco
S/PARISC/ RMSZNiEMAXuA 1SC~IALEPNoTEND
I/P14LAG/' CNECJU l NECX2 ,A6AINPCNECK(3,OCEC4 pCECK(5
S/com-.sigx/ sidx..cofftsztx-jowsjsx-ain-distisix.flag
1/tEND/ POWDMPPOD
S/ALP/ ALPIIAtalphal
S/CNODS/ NOS

C
charactor*3 gas-nas
charactor*40 OPNRUP
characterV.4 THPTSRC, O3SPTSRtT

C
REALS KPML
LOGICAL CHECM ,CHECK2sAGAINCHIECK3,CHECK4tCHECK5

C
OPEN(UNITu9,NAME'OPNRUPTYPE='0.LD)

C
READ(9vX) NODS
DO 12! IxlNOS

125 RFAD(9v*) NREC(I,1) ,NREC(I,2') 'TOCI) ,XV(I)

READ(9) Hpts
DO 140 IulNpts

dmn(1rnpts+1) z 2.
C

READ(?P2) U0tZ0PZRPMLYUSTAR
reud(9,*) KPGPRHOErRHOAtDELTA
read(9,*) DETAPSAMiIAFoCcLOW

REAN(?P1010) TINPYTSRC
rvad(9i1010) TODSPTSRT

1010 forsat(2(a24vlx))
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c
READ(9t*) RISZllENAXRMAXYTSCI
reud(9p$) ALF.P14,TEND

rtad9P 1020) gas-nam
read(?P*) *as-swias-top95srhoo
tiad(9,S) gas-e.pkigas-cpp

reed(9p'E s-uf~Ivas-If1,IaL-zsp
read(?P8) istab
reatj(9,3) tanbtp.mibilhuaid
read(9p*) isoflptsurf
read(94) ihtflyhtca
read(?P,) iwtflpwtca
read(99*) sijs...coofftsigx.poqapsigx..in.dist

1020 foreat(a3)
c

READ(99*) CHECX1PCHECK2,AGAXNCNtECK3,CHECK4,CHECK5
READ(99*) ALPHA
al.,hal a alpha + 1.

C
CLOSECUNIT*?)

RETURN
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C Surface effects
C

SUBROUTINE Surface(temppheightorhotaolepcpvwatrteparte)
C

Implicit RealiS ( A-My, o-Z )v Integer24 ( I-N)

include 'svsdeadis:DEGADtSZ .'lc'

C
COMMON
S/PARN/ UOYZ0,ZRNLUSTARKGRHOERHOADELTA3ETAGAMMtAFCcLOW
I/comatm/ istabptambrpambphumid, isoflptsuri, ihtflthtco, iwtflptatco
$/ALF/ ALPHA, alsmhal
I/phicorn/ iphifltdollav
S/CGMLSURF/ I4TCUT

C

REAL"8 MLYK
REALSS Limasrtersale

C
vapor.p(t::xx) x 6.0299@-3* exp(5407. S(1.1273.15- l./txxx))

C
C

C are=0
warte 2 0.
art*ol~a. xor 0.f~u0)rt

±t(hei~ht.le, htcut) return
* delta-t a tsurf - temw

if(delta.t Ilt. 0.) return
top-.vel a uO * (hvisht/:O0)*2e~pha,
00O z u0*(10,/zO)**a1pha
,-rod-.nat a ((rho/,mole)222 * abs(delta-.t)) 220.333333
if(ihtfl .#a. 1) then local correlation

hn z 18. 2 Prod-.nat
hi a 0
if(to,..vol *no.O.) hi z 1.22 * rhoicp * ustart2/top-vel

C hf z 1.22 * rhu*Lcp S (ustar/ulO)t2*top..vel
ho 2 dsaxl(hnpht)

also it(ihtfl .@a. 2) then !LLNL correlation
ho z ;ttco* rho* cr

else if(ihtfl .@a. 3) then IColenbrander's method
av-temps (tsurf + tamp)/2.
hn x 89.*(deltea-/av.temp$22)**.33333
hi 1.22 2 rho*cp * ustarW*/ulO
ho a doa~cd(hnvhf)

ele ho z htco ihtfla-1
endif
arte z ho t delta-.t

I s-istdeudis:SURFACE.FOR
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itarte Ilt. 0.) then
writo(698000) artephoodelta-t

8000 tormat(' SURFACE? ht < 0.0; 'v1P~l3*5v2xv'ho: 'p
1 1ps13.59/#' delta-.t:# ',PIP13#5)

call trap(4)
mndif

uatrte z 0.
itfiwttl .*a* 0) return
to a tca

it(iwttl gst. 0) then
fn a 9.99-3 * Prod-.nat
ft s 20.7 * ho /cp /mole
to a 'laxl(tntt)
mnidif

wart fo/imib 5(vapor..p(tsurf) -vapor.p(tmap))

return
end

-sws~dogadis:SURFACE.FOR
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C
C FUNCTION TO RETURN SZO CALCULATED over the source without
c a blanket Present underneath
C
c NOTE: Uses the integration Package RKOST and cannot
c be used with any other routine without a local copy
c of RKSST.
C

subroutine SZ(1~svca~ca~hly

Implicit Real*8 ( A-fH, O-Z )y Integer$4 (I-H

external s~local , zioco
C

REALSS L
C

include 'sysSdegadisDEGADISl .dec'
C
C

COMMON
S/szfc/ szstpOpszgrrgszstpmxpszs&z0

C

Prot(l) =0.
Prmt("") =L

./ Prmt(3) =szstpQ
Prmt(4) =szerr
p~rmt(5) =szstpmx

'4 c
Y'(1) = szs:0 rhotdlu0*z0/(l.*alpha)*(sz/z0)fl(1.+alpha)

C
ndis 1

C
call rkgst(pratoyidondimrihlfpszlocalpszlocotaux)

if~ihlt~go. 10) call trap(3,ihlt)
c

cclayi a Prmt(13)
wclav z prmtC14)
rholav 2 prot(13)
cc n rot(16)

C z a- prt(17)

W RETURN

'11D

1-- iws~d@9adis:SZF#FOR
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subroutine szlocal(xpwydprst)

Implicit RealtU ( A-Hi O-Z )v Integer*4 (I-M

dimension v(l),d(l)~rst(1)
c

common
$/par*/ uOpz0,zrymlyustargkgrhoeyrhotdltobtagamafcclow
S/alp/ alphapalphal
$,'Phicom/ iphifl1 dellav

C
realS mlyk

C

0 2 prmt(6)
w.c1aw x t21xY(rhouhlav)

call adiabat(lwclavpwalavpvcyvavcclavprhglavywmventhytemp)

call aibtOwwacyacrhtarnht ) ') centerline

uhaff =Y( rhouhlav) /thoa w/del lau
C

sz Cuheff/uO/zOW(alphal) )M(l./alphal) zO
heft g ameafftz/alphal
ristar x ril(rhothetf)
Phi a Phif~ristarrO.)
wal x dellaw ktustartalphal/phi
D(rhouhla..) woltrhoa + Q

C
prortCs) a cclay
Prmt(9) z=ca
Prmt(10)2 rholaw
prot(1l)z cc
pret(12) x

return
end

c

subroutine szloco(xpwp dervvihlftndimp Prot)

Implicit RvaltS ( A-fl, 0-Z )v Integor$4 ( I-N

dimetnsIon x(1),v(1) derv(l), Prmt(l)
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prot(14) z Prot(?)
prot(13) = Prat(1O)
Prot(16) a Prmt(11)
prmt(17) = Prat(12)
return
end

3--sstdegdis:SZF.FOR

r.- - .p 4 N



C-152

subroutine t~rop( ifltwctwarenthalpwwctwauwmptemp, rhorcp)
C
c subroutine to return:
c sole fractions (ii's)
c molecular weight (wen)
c temperature (temamuJK
c densitw (rhoC*3kg/mU3)
c hoat capacitw (cpC23J/kg/K)
C
c for a mixture from:
c mass fractions Wus)
c enthalpv (J/kg) for ifl.no.
C
c 3diabatic mixing of:. emitted gas 9 gas-.tamp
C entrained ambient humid air I tamb
C entrained water from surface I tsurf

C for if l.'ie. czlculate and return
C
c adiabatic lookup CALL ADIADAT
e for isofl.e. or. ihtfl.@a.O.and.ifl.ne.l
C

Implicit RealtS ( A-No O-Z )v Inteier*4 ( I-N

include 'svsSd*1adis:DEGADt1 .dec'
c

Parameter (t? racuO.619, tfracllt.-tfrac,
I rerit=O.0005P acritai.t zvrolt.a-20)

C

common
S/GENZ/ DEN(Sriisen)
I/com..gprop/ us-..wpgas-tomppgas-rhopgas.cpkpgas.cp
I gas-ufl1 gas-I.l ,as-;spvgas.name
S/cosato/ istabptasbpambvhumidtisoflptsurf, ihtflthtcriwtfl1 wtco

C
charactor*3 gas-name

cM. data for air/water svs
C

data wma/nS.?6/ Imolecular weight of air
data wow/13./ 'molecular weight of water
data rho-.water/1OOO./ !licuid water density Cs3 kg/as*3
data cp3/1.OO6,7@3/ Ihoat capacitu of air CsIJ/kg/K
data cpw/1965./ !heat capacity of water vaporCa3J/kg/K
data dhvap/2.50"&3*6/ !latent heat -if vap Cn3J/kg water
data dhfus/O.33*6/ !latent heat of fus Ca3J/kg water

c
logical rev

C
C

S .02?Se-73* exp(54O?. (1./2?3.15- 1. /tx4x))

I -- sws~dv9&dis:TPROP.FOR
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sat-.hua(p-totp-.vp) a 0.622* P-.vp/ (P..tot- P-.vp) 'k2 u/kg BDA
ropw-air(P..totthuaxx) =
I (.0283 .00456*humxx)/P-.tot/(1.+humxx) n**3/kg /K

C

WN a l./(Wc/s.Aw + wa/usa + ww/waw)
wea wa/gas..w SUC
va urn/ua Sua

if(isofl.eG. 1) then
call adiabat(lwcwa~wpvtavccprhopayenthalpytemp)
return 1 interp density frus wc
end if

C

if(itl.eo. 0)
I mnthalpyw a wcgcpc(gas..teup)*(gas-.teaP - tsab)
1 + (wte - wa*hurnid)*cpw*(tsurt - taab)

c 1 + wa*(l.+hurid)cpa*(taab - tamb) 'TRtamb
c

iffil'l.ea. I .and# ibtfloe0) than
call adiabat(lucywatvcyvapceprhorwasenthalpyttemp)
return !interp densitya fromn we
endi?

rev = ftalse.
100 continue

tami= dainl(gas-.tmrn,,tsurf)
tminO =tmin
ta: - draxl(tsurfitamb)
tma::0 teax
tamp z (tain+tax)/2.

do 300 jn1,33
guess aenthal(wrwaytemp)

dfa enthalpy - guess
Sum = (abs(enthalpy) + abs~guess))/2. + zero
iffabs(dil)/sumle.rcrit or. abs(dif).le.acrit) goto 400

C
it(dif.lt. 0.) then

if(rev) tmax z tamp
4 iff'not.rov) tain x tamp

tamp a tain + (toax-tain) 5tfrac
else

if(rev) tain u tamp
if(.not.rev) tnax x tamp

-- sysidegdi s:TPROP. FOR
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tear a tmin f (tuix-tnin) S ttnncl
endif

C
300 continue

rev 2 not* mey
if'rey) Soto 100
Write(lunlogP8050) werwaaenthalpv

8050 format(' TPROPI? me: 'P1p912.,PxP
I Ovi: ',lp912.,rxt'cnthalpv: ',1,i12.5)
*low a Iflthal(werwaptafin0)
if(entftaltiolto @low.) then !catch out of bounds numbers

tamp a taiflo
enthalpw a elot.
Sao 400
endi f

slowa 2 anthal(wcowaptmax0)
if(enthalpv.gt, @low.) then

temp a taaxo
einthalpv a @low.
Sato 400
endi f

call trap(24)
C

400 continue !densitv calculation
VP vipot..p(to3p)

sat z din1( sat..hum(prnb~vPb), humid)
rho a l./(temp*ropw..air(sambpsat)*wa*(1.+sat)
I + wettewmp/as.Vinm/vas.rhoc + (ww-wa~sat/rho..uater)

Vain a tamp + 10.
if(tan .it# toaxO) Vain x tamp - 10.
if(toin Ilt. tainO) tmin atear + .1

C
Vmax a enthal(wcpwaitmin)
cp a (enthalpvi - taax)/(tesp - tain)
mf(cp .lt. cps) cp a cps nosinal value of air

5 return

end
C

C
runction cpc( tomp)

Imaplicit Real$9 C A-H, O-Z )y IntsaerS4 ( I-N

I ' com-Sprop/ gas-2.wiaS...VePgs-Irhoeas.cpkascpp,
I as-uf 1 pus.lfl gsa;-.zsppsas-name

3 -- vs~desdis:TPROP.FOR
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C

data con/3.33*4/
C

charactor*3 gas-name
C

ePc a con
if(temp .noo Mat-tow) then

epe x con + gas-.cpkS
1 (toup**as.cp - gasAemP*gaS-ap) / (tow- gs-.tow)

ondif
cPCc ec/gas..aw
return
end

c

function mnthal(wepwaptin) !used by TPROP
4 C

Implicit Real*S ( A-Hp O-Z )v Intemor*4 ( I-N

Parameter (deltaulO.)
C

common
S/com..jprop/ ias-.awias-tam,,gas-.rhoe, ias.cpk, ias.cpp,

S/comata/ istabptambipambvhumidpisoflptsurf, ihtflyhtcopiwtflpwtca
C

character*3 gas-.nano

data cpa/1006.3/ 'heat capacity of air Cz3J/kg/K
data cpu/1865./ heat capacity of water vaparCz]J/ks/K
data dhvap/2.3023e6/ latent heat of Yap C=3J/kg water
data dhfus/0.33e6/ !latent heat of tus Ca3J/kg water

c

C

ww * .-wa-we

sat u0.622 9 vp/ (Pnmb - vp) ! kg w/kg DDA
*uta wa 2 sat

dh it dhvap
frac a0.
ifitemp It. 273.15) frac s dmin1( (273.15DO-tomp)/deltarl.DO)
dh z dhvap + dhfusfrac
if(wa .09. 0.) ico 1000
cloud-.hie a = w
if'cloud..hum.le. sat) dh a 0.0

c

1000 enthal z wc~cpc(temp)S(teew - tamb)
I - dmaxl((ww- wwstarl,0.DO)Sdh
1 + 'ua- wahumid)*cPw*(temp - tamb)
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1 + waS(1.+huinid)Ecpa*(t@@P - tamb) T Rutaab

return
end

C

subroutine adjabat~jflpwciwa~wciwarccsrhopwmpenthalpvvtee,)

c subroutine to return:
c mass fractions (Ws)
c mole fractions (Ws)
c concentration (ccC*3kg/m**)
c density (rhoCzk/m$S3)
c molecular weight (me)
c enthalpy (C=3J/kg)
c temperature (teupCv3K)

c for a mixture from OEM lookup of adiabatic sixiflI calculation
c den(lri) sole fraction (we)
c den(2#i) concentration (cc C=3 kg c/mU*3)
c den(3,i) mixture densityi (rho C=3 km mix/m*23)
C den(49i) mixture anthalpv (enthalpy C=3 J/kg)
c don(Sti) mixture temperature (temp Cv2 K)
c
c if I indicates given inforsation*
c -2)mole fraction (Yc) and assumption of constant gamma in enthalpy
c -1)concentration (cc) and assumption of constant samea in enthalpy
c 0) concentration (cc)
c 1) mass fraction c (me)
c 26) sole fraction (Yc)
c

Implicit Real$8 ( A-My O-Z )v Lntegor*4 ( I-m

include 'svsSdeuadis#:DEGAD1SXNdec'

common
3/t30N2/ DEN(5pigen)
$/p'are/ uO,:0,zr~mltustarvktgprhoegrhoapdeltatbetayiammafocclow
S/com-mprep/ gas.awtgas-temp rlas..rho.'Us-.cpk gs-.c~pw
S mas..uf 1 las. if 1 as..zsp'iasname
S/comats/ istabptaabppambohusidoisoflttsurfrihtflphtcoriwtflpwtco

C
charactor*3 gas-name
roaltS olok

c
c*** data for air/water sus
C

data uma/29.06/ !molecular weight of air
data wow/s./ 'molecular weight of water

C
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c
ififlons. 0) goto 1000
c':l a cc
iMCC Ilt. 0.) celso.

i - 2
30 if(den(lyi) .*t. 1.) then

i'xi-1
if(cc.fit. den(2ri)) ccluden(21i)
goto 50
endif

if~ccole. den(2yi)) Sate 50 'lookup in concentration
i-i 1
goto 30

50 slope a(den(39i)-den(3vi-I)) /(den(2,i)-den(2ti-1)) !interp, in conc
rho 2 (ccl - den(2pi-D))slope + den(3'i-1)

wci eel / rho

wa = (.-wc)/(1.+huaid) !no choice with given information
uld x huridwa
wen 2 ./(Uc/gas.a + wa/wea +' uw/wew)
VC 2 w/gas..aw *wc

goto 8000

1000 if(iflne. -1) gate 1500
ccl 2cc
it(ccl.lt. 0.) cc120.
gas" z onthal,'w
wc a ccl/(rhoa+ccllgame)
wa (I.-wc)/(1.+humid) !no choice with given information

=w 1 * -Wa-we
uWm 2 1./(wc/las.ew + wa/wee + ww/wmW)

wenwe/U&s.w * we
V a rn/wma * we

rho a 'ccl,'wc
return

c
C
1500 if(ifl.ne. -2) goto 1700

MIf~C.1t. 0.) VClaO.
gasea - @nth.ilpvg
VW (1.--Va-Vcl

wen a Vc*9sU.W + Vawau + VW*W"
we a gas mw/we * Vel
wa Wim8/wm * Ve
cc wctrhoa/(1. - Sammaewc)
rho cc/we
return
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1700 if(ifltneo 2) iota 2000
wel a we
if(we Ilt. 0.) then

vel z 00
us 1 ./(1+humid)

urn a 1/(ua/ua + Wimw/w)
wa *wa/wes S we
endif

if(we .it. 1.) then
Ycl X 1.
VI a 0.
endif1

1770 if'don(Iti) Ait. 1.) then
i 'T i-I
acto 1750 Iextrap'olate

if(cole. dens(1ti)) gota 1750 Ilookup in male frac
iai+1
iota 1730

M175 slope z (den(2yi)-den(2yi-1)) /(den(lpi)-den(lpi-1)) Iinter' in v
cc z(wel - don(lti-1)) *slope + den(2ii-l)

slope 2 (den(3,i)-den(3ti-1)) / (den(1,i)-den(1,i-l)) !interp, in Y
rho a Cwel - den(Iti-M))li~e + den(3ti-l)

we m cc/rho
wen a YclstaCL. + waswea + (1,Vcl-Va)SWW
wa z aafua/we

i it2
1760 if(den(lyi) .it. 1.) then

i z i-i
iota 1800 extrapolate
endi f

cue a dvn(2yi)/don(3vi)
if(wc-le. ewe) iota 1800 Ilookup in sass frae
iul+1
got* 1760

1800 wl z den(2vi-1)/den(3,i-1)
w2 den(210)/den(3vi)

slope v (dvn(41i)-dern(4Pi-1)) / Nw2 - &a) interp in w
*nth3lrw a (wc - wi) Ssiofe + den(4ti-1)

slope x(den(5,l)-dmn(Spi-1)) / (W2 - wi) i nterp in w
teem (WC - WD) Ulope + *en(Spi-1)

C

return
C

2000 if(ifl.ne. 1) gota 9000
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if(wc Ilt. 0.) then
wci 0.
wa i./(l.+humid)
endif

if(WC o~t, 1.) then
=C If

wa 0.
endif

=u a -- wa-4ml
wera l./uclUs.Au + wa/wine + ww/wmw)
VC a uI/gas..a *WCl
va= UB/U38 *Id

i X 2
2030 if~den~lpi) .St. I#) then

i a 1-1
Soto 2050 'extrapolate

mnif
if'ue.le. den(lpi)) Sato 2050 !lookup in sale free
isi+l
goto 2030

2050 slope x (den(3i)-den(3ii-l) (den(lti)-den(lyi-l)
rho z v-den(ri-l))Sslope + don(3ti-l)
slope m (dvn(2vi)-den(2yi-l)) / (den(lpi)-den(lyi-l)
cc = (c-den(lpi-l)?slope + 'Jen(2yi-l)
i =2

2060 if~den(lpi) .gt. 1.) then
i = i-i
Soto 8000 !extrapolate
mnif

=w dvn(2,i)/dwn(3Pi)
ifwcul.lo. cue) Soto 8000 !lookup in aass frae
izi+l
-Qoto 2060

c
C
3000 wi z den(2i-l)/den(3ri-l)

w2 z den(2yi)/den(3Pi)
slope a (den(4vi)-den(4vi-l)) / (W2 - w4) interp in w

enthalpui a(cu - wi) *slope + den(4ri-i)
slope a (den(Svi)-den(Syi-1)) / Wu2 - wi) interp in w

temp" ,(cu - wi) ftlop. + don(3.i-1)
c

return
c
?'000 call trap(.26)

end
C
c

.1ibroutjne setenthal (h..asrteyh-..irrteth..watrte)
C
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c subroutine to load /com-.ENTHAL/ through Passed arguments if needed
c

Implicit Reul*8 ( A-H, O-Z )s Integor*4 ( I-N)

includa ';w$dadiz:EADISZN~dev'

common
S/com-Oirop/ gas-.aurgas..temp ,as-.rhoevgas-cpkpmas.cppp
Ig as.uf 1 gas.lf1, a.4zs.mas.naa
S/coata/ istabvtaambvpaabihumid, isoflptsurf'ihtflthtcopiwtflvwtco

character*3 as-nase

cM data for air/water sws

data cpa/1.0063e3/ Ihost capacitva of air Ca3J/kg/K
data ci'w/1863#/ ! host capacitvi of water vaporCz3J/kgfK

h-..asrte z 0.
h..airrte a 0,

4 h-.watrte v0.

if'isofl~eo. 1) return

h..asrte z c~c(gas..temP)Z(gas..tmP- taab) !TRutamb

c h-.airrte = (l.+huid)*cPm*taab - tamb) 0.

if(iwatfl .*a. 0) return
h..watrte a cpqu*(tsurf - tamb)

c
return
end

c

subroutine sotdon(weywa, enthalpvp)

C subroutine to load IGEN2/ as needed

c adiabatic mixing a?: WC
c MA
c WU I specified enthalpwe

c with ambient humid air @ tamb
C

C den(loi) mole fraction NOc
C don(2pi) concentration (cc E=3 kg c/a*l3)

c den(3,i) migture densitw (rho C=3 ks aig/a*23)
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c don(4ti) mixture mnthalpy (enthalpvi CzJ J/kg)
C don(Si) dixture temPerature (tearp Cv3 K)

Implicit RvsI*8 ( A-No O-Z )p Intoe.rS4 ( I-*4

includa 'svsSdc~ad~s:DE6SADISI..i~e'

Parameter (teritsuO.002o zoronl.@-20)
Parameter (iilsx20Ot ilsziils-1, iback=25)

C

common
S/60.' DEN(Spisen)

g as..uf 1 ,as..lf 1 gas..zsppgjs.nam.
I/comats/ istabptambtu'amb~humidpisoflptsurfpihtflthtcopiwtflpwtco

C

charactorS3 gas-.~nn
.1' ~ C
A dimension curnt(5)backsp(5piback)

C
cMU data for air/uator sws
C

data wma/MW.9! molecular w.eight of air
data waw/18./ ! molecular weight of water
data cpa/1.0063@3/ ! heat capacitvi of air Ez3J/kg/K
data cpw/1865./ ! heat capacitv of water vaPorCzlJ/kg/K

C
C
L

if(isofl.92. 1) return
C

A C
k =
den(lpk) a 0.0 v
den(2pk) a 0,0 'cc
dmn(3pk) a Pasb*(l.+humid)/(,002S3+ .00456Shtjmid)/tamb ! rhos
den(4pk) a 0.0 !enthalpv of ambient air TRtamb
don(Syk) a tamb

C
C

do 300 in ilhpl,-1
:bda z (float(i)/float(iils)) / (1.+fhusid)
zw x zbdathumid
zg 2 .-:bda-zw

C
C envi:; a zgsnthalpv~ + :bdat(l.+hunid)Sci'atsmb !TRstamb

ensix zg~enthalpw
C

:bax:bda + z9'wa

10 -- sysSdvgsdis:TPROP.FOR
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call trp(2gzbdoemjxtwevwatwmitespprhorcp)
cc a zgrho

c

curnt(l) x ve
curnt(2) acc
curnt(3) arho
curnt(4) aensix
curnt(5) *w tow

if(i .@o. il) then
ind z 1
do 150 j 1,5

50 backip(Jjvind) =curnt(jj)
Iota 300
ondif

C
c ADIABAT interp'olation scheme
C

err a 0.
do 180 iind a 1vind
we zbacksp(Iriind)

cc baksp(21iind)
rho a backsp(3,lind)
enmix z backsp(49iind)
temp, z backsp(3?iind)

slp C den(2,k)- curnt(l.)) / (den(lyk)- curnt(D)
ccint ,(ve - curnt(1))3lopt + curnt(2)

err z dmaxI(@rrv2.DOS abs(ce - coint)/abs(ce + ccint) + zero))
slope - (den(3tk)- curnt(3)) / (don(1,k)- curnt()

rhoint a (we - curnt(1))tslope + curnt(3)
err z doaxl(errr2.DO* abs(rho - rhoint)/(abs(rho + rhoint) + zero))
wecal 2cc /rhoint

ml acurnt(2)/curnt(3)
w2= den(2Pk)/den(3vk)

slope x (den(4?k)- curnt(l)) / (W2 - wl)
entint x (weal - wl~slopo + curnt(4)

err = dmaxl(@rrP2.DO* abs(enmi: - entint)/abs(ensix + entint) + zero))
slop* z (don(Sik) - curnt(5)) / (W2 - wi)

temint x (wccal - wl)*slopt + curnt(S)
err a da;1(errP2.D0Z abs(temp - tosint)/abs(tem, + tomint) + Zero))

180 continue
c

if(err lot. tcrit) then
if(ind .go. iback) soto 200
mud x d + 1
do 190 jjnlt5

190 backsp(jjtind) acurnt(ii)
goto 300
end it
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c record a point in DEN
C
C

200 k a k+1
if(k.ge. igen) call tra,(28)
do 250 jjw1Y5
don(jjk) a backsz.(Jipind)

250 backsp(jj,1) acurnt(jj)
ind a 1

c
300 continue

C
k ak+l
if(k.je. ison) call trap(28)
it(wc.ca. 1.000) then

den(lyk) x .DOO V c
den(2yk) n gs-.rhoe !cc
dmn(3vk) z gas..rhoo rho*
don(49k) aenthalpi a nthalpi
den(Spk) x gUs-.tep, tamp

else
call tprop(2,wctwaventhalpjgden(lk),piapumoden(5,k),den(3,k),cp)
don(22k) z wcdon(3rk) 'cc
den(4ok) aenthalpw
endif
den(lik+l) = 2. g .t. 1. end-of-record indicator

C
return
end

C

subroutine addheat(ccidhorhortemppcp)
c

Implicit RvalS ( A-My O-Z )v Intoger*4 (I-N

include 'ssdsdsDEGADIS1 .d@c'
C

Parameter (tfrac=0.61S, tfraclal.-tfracr
I rcritm0,005, acritxl.p :eroz1.@-20O)

C
common
S/GEH2/ DEN(5, igen)
I/cos-..prop/ gas-..aus..@tepgag..rhoergas-.cpk~gas-.cpp,
I gas-.uf 1 gas..lfl1 gjs.zsptas-name
5/coata/ istabytambopabhjmidpjsoflptsurftihtflhtcritflpwtco

c
charector*3 gas-nano
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c

cS$* data for air/water sws
C

data waa/28.96/ 1 molecular weight of air
4data weu/l8./ m olecular weight of water

data hO..water/1000./ 'lisuid water densiti C=3 kg/as*3
data cpu/1.0063@3/ Ihost capacitw of air C=]J/kg/K
data cPWa1865./ heat capacitv of water vsporCz3J/k9/K
data dhvap/"&,3023e6/ 'latent heat of vap CIJ/k water
data dhfus/O.33e6/ !latent host of fus CxJ/k water

logical rev

C
vapor-j(txxx) = 6.0298@-32 exp(Z407. *(1./273.13- l./txxx))

sat..hum(P..totp..vp) z 0.622 ,..vp/ (P..tat- P..vp) Ik9 w/kg BDA
ropw-.air(P-totyhuex:)a
1 (.002893+ .00456*huaxx)/P..tot/(l.+huaxx) Imt*3/kg /K

C

cPcp

iF~jsafl.ea.1 *or. ihtfl.e.0) return adiabatic mixing is valid
rhos z don(3#1)

call adiabat(0,wcpwavycpyapccprhorw.,enthalpyvaat)
temp - at
if(dh~ea. 0.) return
enthalpv = enthalpw + dh

if~dh.1t. 0.) return Icatch colder surface temperatures

C
C

if(mnthalpg.9t. 0.) then
tamp s tamb
goto 400
endif

c

C
C
100 continue

tain z at adiabatic mixing temp
tainO =toiri
tms;; z doaxl(tsurfrtamb)

%tmaxo Lmax
% tamp z (tsin+tmax)/2.

C

do 300 jlP33
guess =enthal(ucowartemp)
dif~ a enthalpw - guess
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sum 2(abs(enthalpw) + abs(guess))/2. + zero
!Fabs(dif)/suao1e-rerit .or. abs(dif).le.acrit) goto 400

5, if(dif.lt. 0.) then
if(rov) taax atamp
if(.not.rev) tain u tap
tap z tain + (tmax-tain) *tfrac

alse
if(rev) toin z temp
if(.not.rov) tax = tamp
tamp a tain + (tmax-tmin) * tfracl

endif
C

300 continue
rev = .not.rev
±f~rev) goto 100

c irite(lunlogP8050) wcfwaventhalpiioguessytemp

c I 'waf* 't1Pd1Ifi3Plxy'enthalpv: 'fl91.5pI9
c 1 g uess: 'pfl3.F, tap: 'IPl3.3)

if(temp.lt. amt) call trap(17)
@low x enthalIwcivaitainO)
4f(enthalpw.lt. elow) then catch out of bounds numbers

tamp mtainO
enthaipu 2 elow
goto 400
endif

claw = enthal(wctwartmax0)
* if(enthalp'.9t. @low) then

tamp VtaxO
enthalpi a slow
goto 400
endi f

C311 trap(17)

100 continue dmnsitv calculation
vp vapo..p(temp)

--at =dminl( sat.Jhum(pambrvp)p humid)
rho = ./(tempgropw..air(pambpsat)gwa*(l.+sat)

1+ wcttep/as-temp/as...hoo + (w-va~sat)/rho-.water)
if(tsmp.ne.amt) cp = daaxl(dh/(tmp-amt)9cpa)
if(temp.lt.amt) stop' ADDHEAT7 wrong wau.'

C

return
end
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C* .. 99 9 9 9 9 *9 9 9 9 99 9 9 99 9 @999 999 99 99

C
C FILE NAME TRANSI - FOR USE IN DEGADIS1
C

C
SUBROUTINE TRANS(FILE)

C

Implicit RoalU8 ( A-li, O-Z )y Intogor*4 (I-N

includu 'svs~duoadis:DEGADIS1 .dec'
C

C BLOCK COMMON
C

COMMON
$/GEN3/ radg(2,eaxl),estr(2tsaxl),srcden(2,maxl),srvwc(2,aaxl),
I srcwa('.,maxl) isrcvnth(2pmaxl)
S/TITLITTTLE
SIGEN11 ET(2, igen) vRiT(2, igen)
S/0EH2/ 0F34(5iigen)
I/ITI/TiTIHP, TSRCYTOBSpTSRT
S/,ERROR'STPINEREDSTPXIITRGddTtaUT DatwtwcywtebtwtabowtuhXLIP
I XRI ,EPStZLOIWiSTPINZERBNDZ, STPNIXZsSRCOE-Rpsrcsstsrccut,
$ htcutERNOBLNOBLptpcrtgori.,silon
S/PARM/UO, ZOi ZR,1'LUSTARD K'GRHOERHOIAiDELTA, BETA vGAMNfAFCCcLG
$/coa~prop/ gas-..wisas..temp, Usrhoe, s-ck Us..cpp,
S £as.uf 1 ,as...l 1 'szsp'ss.name
S/comata/ istabptababvhusid. isotlptsurfi ihtflihtcapiwtfltto
S/PARMSC/ RM,.qZNENAXPRMAXrTSC1 ,ALEPHITEND
S/com-.ss/ usspslenoswidpoutccvoutszpoutbvoutlpswiclpswalpsmnltsrh
3/PHLAG/ClECK1 PCHECKeliAGAINPCHECK3,CHECK4,CNECKS
$/com..sigx/ sigx:-coffsixposgx.ain-.distpsigx.tlsg
I/coa..unthhi/ h-2.asrtevH-3irrteI-watrte
VR/ND/ POUNDN IPOUND
$,'ALP/ ALPHA, alpha1

S/spord-.con/ cop %*Irhomin
I/COM..SURF/ HTCUTS

.9 C
charactertSO TITLE(4)

charactor*4 Pound
characet24 TSRCPTINPPTOBSPTSRT
charactor*3 gas-name

REALtS MLtK
LOGICAL CHECKI ,CHECK2,AGAINCNECK3,CHECK4,CHECKS

chai'aettrt(V file

- -iwsstdeadis:TRANS1 .FOR
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OPEN(UNIT28NAMEzFILETYP~s'NEW',
I carriteOcofltOlu' list',
I mcaerdtwpn'variable')

C

1000 FORM'AT(A80)
C

DO 100 Ia1,jgen
100 IF(ET(vIt).EO.POUNDN .AND, ET(2pI).EQ.POUNDN) GO TO 105

stop ' POUND WAS NOT DETECTED
105 HP x I - 1

WRITE(SP1040) NP
Do 110 ra1,tp

110 WRITE(8v1030) ET(12I)vET(2vI)vRIT(2PI)

DO 120 1a1,igon
120 IF(DEN(1,I) Ait. 1.) OTO 125

DO 122 Ia1,igmn
122 WRITE(8S 1060) DEH(lI),DEN(2tl) ,den(3,i),den(4,i) ,den(5,i)

stop I densitu function blo~w the loop'
125 HIP 2 1 - 1

WRITE(3rl04O) NP
00 130 I11,NP

DO 140 11,amaxl
c cc a srcwc(2yi)*srcden(2vi)
c if(cc.1t. cclow) then
C fcc 20.
c do ii+1,maxl
c fcc a aasxl(srctc(2,Pii)tsrcden(2Fii),fcc)
C anddo
c if'fccge. cc) gota 140
c lp zi
c tend x srcwc(li)
C goto 146
c ondif

140 IF(radi(1,t).EO.POUN .AND. radg(2yI).EQ.POUND4) GO TO 145
stop ' POUND WAS NOT DETECTED

145 HP a I - 1
146 WRTE(8.1040) NP

150 WRITE(g,1060) radi(li),radg(2,i),ostr(2,i),srcden(2,Ii),srcwc(2,Ii)
1 rsrcw*(2yi)rsrcenth(2,i)

1030 farmat(3(lxi1ps14.7))
1040 format(lxpi4)
10M format(2(&24r~x))
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1080 format(a3)

(dRZTE(Sg 1050).TINPYTSRC
N irito(SeiOSO) TODSPTSRT

!RITE(OP1060) UOPZ09ZRPMLYUSTAR
urito(8u 1060) KtGrRHOEPRH0APDELTA
write(8u1030) BETAPSAMRAFYCeLOW
IiRITE(Sv 1060) RMPSZMPM#AXRMAXPTSC1
write(SP1030) ALEPHiTEND
WRXTE(So2) CHECX1,CNEC1K2iAGAlNvCHECX3tCHECX4vCHECK5
WRITE(SP1O7O) ALPHA
tsrite(8,108O) gas-nase
write(8, 1030) us-..wus-.tooppgasrhoo
write(S, 1030) gas..cpkas-.cpp

* u~~~~rite(8, 1030) is.t1, 11~a..s

write(St1030) tambrpambohuaid
write(SY1020) isofltsurf
write(SP1020) ihtf1,htco
writa(841020) iwtftwtc

~.' *.~* urite(9, 1030) sigx..coet?,sigx.powrsjx-ain-.dist

if(check4) then
write(S,1030) essoslmntswaid
;irits(8, 1060) outcroutszpoutbroutl
urite(SpI 60) swel ssual ,sonl ,srhl
end if

C

if'isofl.ea. 0) write(St1030) H-sasrto

WRITE(St1030) I4TCUTSP cv, deirhomin

CLOSE(UNIT=B)
C

RETURN
END
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C~~~~~~ 0......... ............. * * & * #0 *6 to 0 * * * of# 9**40&

C
C FILE MAKIE TRAM.2 - USE wITh DEsAwnS
C

SU M UTINE TRANS (FILE)
C

Implicit RvslU8 ( A-Mv O-Z )v Integer*4 (I-N)

include 'susidemadis:DEGADIS2&dvc'

S/SSCI3N/ NREC(maxnob,2l) TO(axnab) ,XV(aaxnob)
VOW.N/ DEN(5,ign)
$/ITT/ Ti1,TINPPTSRCPTGBSPTSRT
S/PAR'/ UOZOZRIILUSTARK,6,RI4OERHOADELTABETAGANIAFCcLOU
5/com...prop/ gas~~5..awgstempygas.rhogsus-cpkig3s-cpp9
I gas..uf1,UaS-.f 1F SzpP&-a
I/comata/ istabrtambppambthumidujgotlptsurf, ihtflplitcouiutflywtco
S/PARIISC/ RN, SZNf ENAX, RNAXi TSC1 ,ALEP4,TEND
I/PHLAG/ CHECKI ,CHECK2,AGAINPC4ECX3 CNECK4, CHECK5
S/coam-sigx/ sixcofsg-otixnndstixfa
$/nend/ Poundn ppound
$/ALP/' ALPHA, a1phal
$0CMOBIS/ MOBS

character*3 gas-.nase
character28O TITLE(4
characterE24 TINP, TSRC#TOBSPTSRT
character*() file

REALSS KvML
LOG3ICAL CHECKi ,CHECK2,AGAINCHECK3,CHECK4,CHECK5

OPEH(UNITz9,NAME2FILE, TYPEx'NEW',
S c3rriagecontralm 1ist'o
f recordtype'variable')

C
WRITE(9P1040) NODS
DO US I-1FNOBS

125 WRITE(0?,101O) HREC(I,1)PNREC(Iv2)iTO(I)txv(I)

DO 140 I21vign
140 IF(DEN(1,I).gt. 1.) GOTO 145

stop I densitv function error in TRANS'
145 NP a I - 1

IRITE(9P1040) NP
DO 150 I-IYNP

150 WRITE(?P 1060) DEN(1IZ) ,DEN(2,IZ),den(3ti ) den(4,i) tden(5,i)
C

WRITE(9P1060) UOZOZRyML9USTAR

1 -- siwsdmads:TRANS2.FOR
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writo(9tl060) KYGRHOEPRHOAPDELTA
w~rito(9pl1030) 9ETAGANMAFpCcLDW

WRITE(9PI050) TINPPTSRC
write(?,1030) TOBS#TSRT

IRITE(991060) RI1PSZNiENAXPRMAXPTSCl
writo(9tl0O) ALEPHoTEND

ierito(5,1080) as-name
write(OP1O30) gas argas-towigs.rho.
writo(9pl1020) as-cpkpgas-cpp
wrte4?.1030) s.u tsflu.zs

writa(?P1030) tambppsabrhusid

writs(?V1023) ihttlfhtea

w.rits(9,030) sigx..cosfftsigx.powusigx.ain..dist

A WRITE(9,*) CHECKlCHE~X&tAGAINCHECK3,CHECX49C1ECK5

WRITE(991070) ALPHA
c
1010 format(lxti8,lxtiS,2(lxpt14.7))
10O O formjt(2(lxrlpl114.7))
1025 fowrat(1xvi4vlxvpg14.7)
1030 fcrsat(3(lxpg14.7))
1040 foreat(lxpi4)
10300 foruat(2(a24,x))
1060 forst(5(lxpp14.7))
070 format~lxrlptl4*7)

1080 forwmat(a3tlx)

CLOSE(UNIT=9)
RETURN
END

#44#

1 3, zsSd~iadls:TRAMS2 .FOR
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* * **** ******...........

CFILE N4AME TRAHS2 -- USE WITH SDEGADIS2

C

C
SUBROUTINE TRMNS(FILE)

C
C
C
C

Implicit RoaiS ( A-fl, O-Z )v IntogorS4 (I-N)

COMM'fON
I/PARM/ UOZOZRi'LUSTARKGRHOERHOADELTABETAGAMNAFCcLOW
S/con-..prop/ gaL.3w, gaS-.tiaPi s. aS-i ES.gscpkP Us..cpp
S gas-.ufl ,gas..1f 1 is-zsp'as-name
S/comata/ istabotaabtpaabthuajdrisoflttsurt, ihtflyhtco, jut? 1,teo
S/ITX/' tlTIHPPTSRCPTOBS
S/PHLAO3/CEC.1 CfECK2,AGAlNuC)ECK3iCHECX4iCHECK3
S/ALP/ALPHAi aiphal

charaeterV&4 TSRC, TINP, lOBS
char.cter*3 gs..name
characterV(S file

C
REALSS KMLt
LOGICAL C1ECKlCHECX2,AGAlNvCHECK3pCHECX4CJECK5

C
OPEN(tJNXT=9,NAlIESFILEtrYPEU'NEWE')

C
WRITE(9P1060) UOvZOPZRiJILPUSTAR
writo(9v1060) KtGPRHOEvRHO0A'DELTA
write(9Y1030) BETAPGAMN~AFPCCLOW

C

WRITE(991050) TINPvTSRC
writv(9P1050) TOS

writo(9?1080) gas.name
writel 9t1030) gas-swawustmprgas-.rhou
wdrite(9,1020) gas-cpkpgas-cp
write(9P1030) gas..utlvUsltlFgas.zs,

writs(9P1040) istab
writoe(991030) tambtpambyhusld
writes(9,2) isoflotsur?
writ@(9t1025) ihttlyhtca
writo(991025) iwtflowtco

WRITE(9pE) CHECXI ,CHECK2iAGAINPCHECK3iCHECK4,CHECK3

I - swsSdugsdis:TRANS2SSFOR
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JRITE(?P1070) ALPHA

CLOSE(UNlTu9)

1020 forsatC2(1xilp~l4.7))
1025 format~tx~i4tlxv1pi14*7)
1030 forat(3(lxtlfl4.7))
1040 format(1xvi4)
1050 forest(2a24,lx))
1060 forsat(S( lxlpgL4*7))
1070 for*&t~lxvlpsl4,7)
1080 format(a3flx)
c

RETURN
END

-- iisdefadis: RNS2SS. FOR
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C FILE NAME TRANS3 FOR USE WITH DEGADIS3
C

C
SUJBROUT INE TRANS (OPNRUP)

c

Implicit R@&llS ( A-H, O-Z )y XntogorS4 ( -14

include 'svs~duadis:DEGADI83.d~c/list'
C

COMMON /SORT/TCe (exnao axnt) ,TCCSTR C axnob , axnt),
$Thsc(aaxntaaxnt) ,Trho(maxnobieaxnt)i
STaeea(ea*.noboinalnt) ,Ttemp(maxnobeaxnt),
$TSY(maxnmoma::nt) tTSZ(maxnobimaxnt) TB(maxnobrmaxnt),

s TDXSTO(axnobvmax4nt) ,TDIST(maxnobgaaxnt) ,KSUB(maxnt)
S/SORTIN/TIM(maaxnt) ,NTIN, ISTRT
$/ITI/TlPTINP, TSRCPTOBStTSRT

C
characterV,4 tinpttsrcvtobsotsrt

character*() OPNRUP
C

TO = TIM(ISTRT)
DT = TIM(ISTRT+l) - TIM(ISTRT)

aPEN(UNIT:9NAME3OPNRUPTYPE-'NEWI'

* C
C

DO 110 1 - ISTRTPNTIN
II z I - ISTRT + I

110 KSUB(II) = KSUB(I)
NTIM zNTIM - ISTRT + I
IF(NTIM *EG# maxnt) 60 TO 120
11 a NTIN + 1
DO 115 IsII,..xnt

115 KSUDU1) = 0
C

120 CONTINUE
C

WRITE(?P*) TOPOTYNTIN
WRITF(9p*) XSUB

C
CLOSE(UNIT-9)

C
RETURN
END

#441

1 iwus$dtadis:TRANS3.FOR
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C.....* **. .*.**.999 *9 99.99999 ~999
C

C SUBROUTINE TRAP -- DIAGNOSTICS
* C

SUBROUTINE trap(N,141)
C

Isplicit Rsal*8 ( Ar-N, O-Z )v IntegorS4 (I-N)

include 'swsSdvujdis:DEGADIS1.dsc'
C

COMMION /ITI/TlpTINPPTSRCPT1035,TSRT

rea14 ttl

charactewS24 TINP, TSRC, rODSTSRT
C

charactor*24 tt
C

WRITE( lunloa, 1100)
WRITE(lunlof,1110)

C
IF(N .EQ. 1 ) WRITt(lunloi.2010) N1
IF(N EQ0. 2 ) LRITE(lunlogr2O2O)
IF(N EQ0. 3 ) WRITE(lunlog*2030) HI
IF(N *EQ. 4 ) WRITE(lsinlagr2040)
IF(N .EQ. 5 ) WRITE(iunlogP2030)
IF(N .ED. 6 ) WRITE(lunloiv2O6O)
rF(N ED0. 7 ) WRITE~lwtlogp&070)
IF(N .EQ. 8 ) !YRITE~lunloi,2080) Ni
IF(t4 EQ. 9 ) WRITE(lunlagP20?0? Ni
IF(N Ego. 10) WRITE(lunlagP2100) Ni
IF(N E20. ii) wRTE(lunlag,2ii0)
IF(H EQG. 12) WRITE(l'inloSi,2120)
IF(N .EQ. 13) WRXTE(lunloMP213O)
IF(N EQ0. 14) IRITE(l'nlau,2i40)
LF(N ED0. 15) IRZTE(lunlouu215O)
IF(N E20. 16) WRITE(lunlos#2i60)
IF(N ED,. 17) WRITE(lunlos,2170)
IF(N ED0. 18) IRITE(lunloVY2i80) Ni
IF(N EQ0. 19) WRITE(lunlog,2190) Ni
IFIN E20. 20) WRITE(lunlogv2200)
IF(N EQ0. 21) WRITE(lunlogP2210)
:FN EQ0. 22) WRITE(l'unlogp2220)
IF(N .E0. 23) URITE(lunioi,2230)
IF(N .EQ. 24) WRITE(iunlog,2240)
IF(N .ED. 25) WRITE(lunlogp2250)
IF(N Ego. 26) WRITE(1tinlug,2260)
IF(N E20. 27) WRITE(lunlog,2270)
!F(N .ED. 28) WR1TE(l'znlaqp2280)

I -- iSdediiTAP.F0R
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IF(N .EQ. 29) WRITE(lunlog,22?0)
IF(N .EQ. 30) WRZTE(lunlogt&2300)
IF N .EQ. 31) WRITE(lunlog#23lO)
IF(N -ED. 32) WRITE(lunlogp2320)
MFN .EQ. 33) WRITE(lunlosv2330)

C
1100 FORMAT(5X'The best laid Plans of *ice and son..')
1110 FORMAT(5XP'You have entered a TRAP - the land of no RETURN*')
1115 format(' Code: ',i4)
2010 FORMAT(5X. 'DE6ADISI? SOURCE INTEGRATION HAS RETURNED IHLF-' .13)
20210 FORMAT(5X,'Reserved')
2030 format(5xp'SZF? Local integration failed; IHLF',I3)
2040 foreat(5x'SURFACE? Negative ORTE for Positive DELTA..T'
2050 FORMAT(5X, 'CRFG? MORE POINTS FOR GEN3 WERE NEEDED')
2060 FORHAT(SXP'TUPF? OBSERVER CALCULATONS -- TUPF FAILED')
2070 FORIIAT(SX'TUPF? OBSERVER CALCULATIONS -- TDNF FAILED')
2080 FORflAT(SX'SSSUP? OBSERVER INTEORATION FAILED. IHLF'13)
2090 FORNAT(5X'SSSUP/SDEGADIS2' PSEUDO-STEADY INTES FAILEDP IHLF'PI3)
2100 FORMAT(5Xr'SSSUP/SDEGADIS2? GAUSSIAN INTEGRATION FAILY IHLF='t13)
2110 FORMAT C X, 'SSSUP/SDEGADIS2? TOTAL No# OF RECORDS EXCEED 120000')
2120 FORNAT(5X, Reserved')
2130 FORMAT(5X. 'Reserved')
2140 FORMAT(.SX,'Reserved')
2150 FORMAT(5X,'Reserved')
2160 FORlMAT(5X'PSSDUTA'PSSOUTSS? PISS STARTED WITH 8<0.')
2170 format(3xr'TPROP/ADDHEAT? Enthalpv out of bounds')
2180 FORIAT(5XY'ALPH7 ALPHA INTEGRATION FAILEDY IHLFs',13)
2190 FORMAT(5Xp'ALPW! RTMI HAS FAILED TO LOCATE ALPHA MER: 't14
2200 foreatC5xy'ESTRT7 Premature EOF in RUNM.AIE,ER1 or RUN-.JAE.ER2.')
2210 FORMAT(5X, 'ESTRT1/ESTRT2/ESTRT2SS/ESTRT3? DECODE failed')
2,220 format(5xr'ESTRT1? The Parameter file RUN-MAME.ER1 wasnot found.')
2230 format(5x#'SORTS1? Fewer than 3 Points sorted for anu time.')
2240 torsat(sxv,'PROP? Trial and error loop compromised')
2250 format(5xr'TPROP? Isothermal dmnsitw loop compromised')
22603 format(5xp'TPROP? Invalid entrw flag in ADIABAT'
2270 format(Sx, 'Reserved')
2230 foruat(3xv'TPROP? IGEN resuest too large in SETDEN')
2290 torxat(5xr'PHIF? f13a out of bounds')
2300 format(5xp'SSSUP/SDEGADIS2? concentration greater than RHUE')
2310 formiat(Sxp'SSSUP? concentration greater than RHOE')
2320 foreat(5xy'PSS? Sz convergence failure.')
2330 format(5xP'S3G? Sz convergence failure.')

CLOSE(UNIT=9)
C

CALL TRANS( trap.D39')
C

istat a libidate-.tim(TT)
ttl azt
ttime zsocnds(ttl)/60.

C
: sidegadis:TRAP .FOR
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140 WRITE(lunlomP3000) TT
WRITE(lunlevt,3010) Ttiae

3000 FORMAT(1XY' -ENflinm AT 'PA24)
3010 FORMAT(SX' * ELAPSED TIME *U '.pvl3.5p' MNH 1)
C

CALL EXIT
END

*4

-- svs~deadis:TRAP.FOR
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C
C FUNCTION TO CALCULATE A SPECIFIED TIMlE
C

FUNCTION TS(TO19DIST)
C

lapliet Rval*8 ( A-Hp O-Z )) IntemerS4 (I-N)

COMMION
s/PARN$SC/RIISZI1E*AXRAXTSClALEHP TEND
S/'ALP/ALPHA' alihal

.4-.,TS = T01 + (DIST+RMAX)*S(l./ALPHAl) /ALEPH

RETURN
END

#t's

1- ssdogadis:TS.FOR



C-178

C. . . . . . ......... ****9***

C OBSERVER TRIAL AND ERROR FUNCTIONS
C -- TUPF -- TDNF ---
C

Modified 4 Nov 85 to account for more general forms of the
C Gas Radius as a function of times
C

FUNCTION TUPF(TOI)
C

Implicit Rea128 ( A-My O-Z )w Intevr*4 ( I-N)

isicludo 's'ssdeuadis:DEGADIS2.k1@c'

COMMION
$IBEN3/ rada(2,sai),ostr(2,eaxl),srcden(2,.axl),srcuc(2,emaxl),
I srcwa(2ymami)tsrcenth(2y%&xi)
1/ERROR/SYOER ,ERRO, SZOERs WTAIOP WTGO , TSZOi ERRP, SlXP,
I WTSZP'UTSYPPWTBEPIUTDNERRGUSNXG'E.RTDNFERTUPFUTRUN.WTDNG
I/PARIISC/RMSZ~iENAXRHAXiTSC1 iALEPNTEND
S/,ALP/ALPHA, aiphal

C
LOGICAL REVvLASTppf lag
REV z .FALSE.
LAST= .FALO-E.
Pflag x .false.

C
stop ' use tupf.old as the source for this routine'

TM'AXO a RMAX:ZU1./ALPIAI)/ALEPN + T01
TMINO 2 TOL

130 THIN x THINO
TMkAX z TIIAXO
IF(T01 .LT. 0.) THIN x 0.
Ti z (TMAX + THIN)/2.

Do 100 1I 11100
=1 0

110 XG =-AF6EN(RADOPT,'tupf')
XO =XIT(TlTOI)
IF(XO .LT. 0.) 00 Ta 120
TI= (Tl+THIN)/2.
II II + 1

5020 format( l'Ipl., t01:'v1ps13.5P' x9*'Plp913-3i

IFCII.EO. 20) GOTO 101
aO TO 110

120 CONTINUE
DIF a X0 - XG

1 -- svs~dadis:TUPF.FOR
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IF(ABS(DIF)/ABS(sue) .LT. ERTUPF) G0 TO 1000
if(,flag) write(6P5040) tmntaxtlpxo'x9

I ,xo:,1n1g3.5?, ..g:,flpgl3.5)
IF(REV) 60 TO 140
IF(DIF .GT. 0.) TMAX z TI
IF(DIF .LT. 0.) THIN = TI
0O TO 100

C
140 IF(DIF *LT. 0.) TMAX = Ti

IF(DIF .GT. 0.) ThIN = TI
C

100 TI = TMIN + 0.1,$1(TZIAX-THIN)

101 IF(.NGT. REV) GO TO 150
IF(LAST) then
if(pfiag) write(6t4000) RMPSZHEMAXRJIAXPTSCIALEPHTEHDviPhI

4000 format(' rm:'plgl3.5y' szm:'rlpll3.5,' emax: 't1P913.3u/i
1 ' reax'pp~173v' tscl1'qlp~l3.3v' aieph:'vlp113.3r/v
2 ' tend:'1PgP13.5'' aI.,ha:'y1pgl3.5)

4010 format(' tmax: 'rIP913.5y' tmin0: ',PIP13.3)
CALL tr8p(6)

endif
TIIAXO = 1.1*TMAXO
TMINO = 0.92*ThINO
REV = .FALSE.
LAST=.TRUE.
Pflagz.true.

150 CONTINUE
t1 = TL+.01
T2 = T1--.01
X01 = AFSEN(RADGPT1,'tupf')

;:-= AFGEN(RADOT2,Y'tupf')
dif = abs(..1-92)
if~dif.it. 100. .AND. (XO.GE.XG2 .AND. XO.LE.XG1)) then

tupt x t2 JUMP FROM BLANKET TO NOBLANKET
RETURN
END IF

REV = .TRUE.
GO TO 130

C
! 000 TUPF = Ti

* IF(REV) WRITE(lunlog,1100)
1100 FORMAT(lXf'?TUPF? -- REV WAS TRUE -- 't49Xt'%')

RETURN
END

C
FUNCTION TDNF(T01)

- -swis~d@%dis :TUPF. FOR



C-180

Iaplicit ReaiSS A-Hp O-Z )r Integer*4 (I-N

include 'svs~d@9adis :DEGAD1S2 .dvc'

COMMI'ON
S1EN3/ radg(2,saxl),Gstr(2,maxl),Iredmn(2,maxl),srcwc(2,aaxl),
S srcwa(2ymaxl),srcmnth(2mmsxl)
h/ERR OW/SYOER ,ERRO, SZOERPWTAXIG ITGOOWTSZOERRPPSMXP,
S IdTSZP ,UTSYP, ~TBEP4MfHvERRGS'XGv ERTDNFvERTUPFI ITRtJoVUTDNG
,/PARMSCIRIISZJEMAXRHAXTSC1 ,ALEPHv TEND
S/ALP/ALPHA ,alphal

C
LOGICAL REVYLASTYPf lag
REY x .FALSE.
LASTx .FALSE.
pflag a .false.

C
ThING a RtAXSl(1./ALPHA1)/ALEPH + T01
TMAX0 a (2.*RNAX)52(1./ALPHA1)/ALEPH + T01

c
100 THIN = THING

TMAX x TKAXO
IF(THIN *LT. 0.) ThIN z 0.
T a (TMAX + ThIN)/2.

C
00 110u 1 = 1F100
11=-0

120 XG = AFSEN(RADGFTP'tdnf')
X0 XIT(TPT0l)

IF(XO .GT. 0.) 60 TO 130
T (THAX + T)/2.
11 11I + 1

IF(II.Eg. 20) GOTO 111
GO TO 120

130 CONTINUE

DIF sXO - (6

IF(ABS(DIF)/abs(sue) .LT. ERTDNF) GO TO 1000
if(pflag) write(6t5040) tajnttaxptpgopxg

5040 format(' toin'1l13.,' tsax'1pl3.5p' Wplps~13.3p
I I xot',1IP913.3p, xg:'1g13,3)

C
IF(REJ) 0O TO 140
IF(DIF .GT. 0.) TMAX x T
IF(DIF .LT. 0.) TKIN = T

3 -- swsdgadiS:TUPFFOR
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60 TO 110
C

140 IF(DIF .LT. 0.) TMAX a T
IF(DIF .GT. 0.) THIN a T

C
110 T zTHIN + 0.58(THAX - THIN)

c
111 IF(NOT* REV) 60 TO 150

IF(LAST) then
if(Pflag) writl(6t4000) RMvSZNENAXpRHAXTSClALEPHTENDpalPha

4000 format(' rm:'.1pll3.3,' sz%:',1ril3,5p' iinax: 'vlpgl3.5,/,
1 ' rsax:',1,pgl3.3v' tscl:',1n13*3v' aleph:',1pgl3.5,',
2' 1 end:', lpgl3.S,' al.-h3: '9 1133)
if Cpflafi) mrito(694010) taax0itain0

4010 torest(' tsaxO: ',PIP13.5t* tmin0: ',1P913.3)
CALL tra.(7)

endif
TMAX0 z 1.1*TMAXO
THING0 a O.92*TM1N0
REV - .FALSE.
LAST2.TRUE.

* Pflal a .true.

GOTO 100
C

150 CONTINUE
ti = T+.01
T2 = T-.01
X61 z AFGEN(RAD~yT1,'tdnf')

=:2 AFGEN(RADGvT2p'tdnf')
dif a abs(xgl-xg2)
ifrdif.9t. 100. .AND. (XO.LE.X6. .AND. XO.GE.XG1)) then

tdnf a t2 IJUMP FROM BLANKET TO NOBLANKET
RETURN
ENDIF

REV = .TRUE.
00 TO 100

1000 TDHF a T
IF(REJ) WRITE(1unlogpl100)

1100 FORlIAT(5Xp'?TDNF? -- REV WAS TRUE'r49Xp'%')
RETURN
END

I -- sw.sdgadis:TUPF.FOR
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C
C FUNCTIONS ASSOCIATED WITH THE OBSERVER CALCULATIONS
C

C
C FUNCTION TO RETURN OBSERVER VELOCITY AS A FUNCTION OF TINE

FUNCTION UIT(TyTOl)

C

Imlicit RealU8 ( A-No O,-Z )p IntegerS4 ( I-N

COMMON
*/PARl'SC/RMSZNENAXRMAX, TSC1 ,ALEPt4oTEND
S/At.P/ALP1iAv elphal

C

RETURN
END

C

C
C* FUCTO TO REUR POITO AS *9 FUCTO OF TIME.... AN T049 99*99 999999*9

C

C

FUNCTION XIT(TlPTOI)
C

Implicit RealU8 ( A-Hr 0-Z )p Integei24 CI-N)

COMMON
$/PARMSC/RNSZMPEAXR9AXPTSC1 PALEPHPTEND
I/ALP/ALPHA, alphal

xit 2 -ruax
aIrg ati-tOl
if(ars #1@, 0.) return
XIT a (ALEPH*(T1 - TOl))UALPHAl - RMAX

C
RETURN
END

C
c

C
C FUNC TO RETURN A VALUE OF TO BASED ON A POSITION AND TIME
C

- -swstdgadis:UIT.FOR
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FUNCTION TOOB(XiT)
C

Implicit R@&lU8 ( A-NY, O-Z 1v IntogorE4 (I-N

COMMON
$/PARNSC/RNSZNENAXRI'AXTSCI ,ALEP~i9TEND

*/ALP/ALPHAi alphal
C

ARS 0.
CHECK x ABS((ABS(X)-ABS(RJMAX)))/(ABS(X)+ABS(RNAX))
IF(CHECX SGT. 0.001) ARG (X + RHAX)fl(1./ALPHA1)/ALEPH
TOGS T -ARS
RETURN
END

2 v~vai:I.O
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APPENDIX D

ERROR MESSAGES

To assist the user in determining the source of any

problems, a diagnostic procedure has been included in DEGADIS.

The subroutine TRAP is meant to cause an orderly termination of

the program for many detected errors. It performs two basic

functions: TRAP displays an error code and a single line

diagnostic message giving the reason for premature termination,

and TRAP forces an output of the COMMON area data sots to the

file TRAP.DBG.

The first three lines sent to the execution log

(default-TERMINAL) include the TRAP introductory lines and the

error code number:

The best laid plans of mice and men

You have entered a TRAP--THE LAND OF NO RETURN

CODE: RN

where NN represents the code of the error message which follows

in the log. The error message begins with the name of the

calling routine.

The following is a list of the error codes, error messages,

and suggested actions for each problem.

DEGADISl? Source integration has returned IHLF-NN

A This error occurs during integration of the equations

describing the gas source. NN is an error code returned by the

integration package RKGST.
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When NN-11, more than 10 bisections of the initial

increment of the independent variable were necessary to take an

integration step within the specified error. Reduce the

initial step size of the independent variable (ERl file). If

this does not work, it will be necessary to either increase the

error criteria for all of the dependent variables being

integrated (EUl file) or increase the error criteria for the
variable violating the criteria by decreasing the error weight

for that variable (ERl file).
When NN-12, the initial increment of the independent

variable is 0. Correct the ERl file and execute the program

again.

When NN-13, the initial increment of the independent

variable is not the same sign as the difference between the

upper bound of the interval and the lower bound of the

interval. Correct the ERl file and execute the program again.

Reserved

A Not applicable

SZF? Local integration failed; IHLF-NN

A This error occurs during estimation of the value of Sz

over the source when no gas blanket is present. See Code: 1

for appropriate actions.
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Coe 4
SURFACE? Negative QRTE for positive DELTAT

Aion: Diagnostic message indicating an error in estimation

of the heat capacity.

CRFG? More points for GEN3 were needed

Action: The COMMON area /GEN3/ stores representative values of

the calculated source parameters. If this condition occurs,

relax the CRFG error criteria in the ER2 file. If this is a

common problem, the length of the /GEN3/ vectors can be
increased by changing the value of MAXL in DEGADIS1.DEC and

reinstalling DEGADIS.

TUPF? Observer calculations--TUPF failed

A The trial and error search associated with finding the
upwind edge of the gas source for an observer failed. Often

this problem can be avoided by adding one or two additional

observers to the present number of observers (which moves the

solution of the trial and error). Another possibility is to

increase the error criteria for this function in the ER2 file.
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Code: 7

TUPF? Observer calculations--TDNF failed

Acton- The trial and error search associated with finding the
downwind edge of the gas source for an observer failed. Often

this problem can be avoided by adding one or two additional

observers to the present number of observers (which moves the

solution of the trial and error). Another possibility is to
increase the error criteria for this function in the ER2 file.

SSSUP? Observer integration failed; IHLF-NN

A This error occurs during integration of the four

differential equations which average the source for each

observer. See Code: 1 for appropriate actions.

C

SSSUP/SDEGADIS2? Pseudo-Steady integration failed, IHLF-NN

bion. This error occurs during integration of the four
differential equations describing the portion of the downwind

calculation when b > 0. The routine calling TRAP is SSSUP if a

transient simulation is being executed; if a steady state

simulation is being executed, the calling routine is SDEGADIS2.

See Code: 1 for appropriate actions.
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Code: 10
SSSUP/SDEGADIS2? Gaussian integration failed, IHLF-NN

Ato This error occurs during integration of the

differential equations which describe the portion of the

downwind calculation when b - 0. The routine calling TRAP is

SSSUP if a transient simulation is being executed; SDEGADIS2 is

calling TRAP if a steady state simulation is being executed.

See Code: 1 for appropriate actions.

Code* 11
SSSUP/SDEGADIS2? TOTAL NO. OF RECORDS EXCEEDS 120,000

Action: This is an arbitrary stopping point for the process in

order to keep a runaway simulation from filling up disk space.

Relax the output specifications in the ER2 file in order to

generate less output.

C 12

Reserved

A Not applicable

Code: 13

Reserved

A Not applicable
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Code'* 14

Reserved

Acin Not applicable

1Code 15

Reserved

2 Not applicable

Codes 16

PSSOUT/PSSOUTSS? PSS started with b < 0

Action: This condition is checked at the beginning of the

downwind calculation in order to confirm proper handling of the

movement to the Gaussian phase of the downwind calculation.

Correct the initial conditions and execute the program again.

C 17
TPROP/ADDHEAT? Enthalpy out of bounds

Action: Diagnostic message indicating an enthalpy lower than

Vthe adiabatic mixing enthalpy was passed to ADDHEAT.

q
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Code: 18
ALPH? ALPHA integration failed; IHL-N

Ation& The integration which determines the integral least

squares fit for ALPHA has failed. See Code: 1 for appropriate

actions. Note that large values of Monin-Obukhov length (A >

0(1.0 m)) in combination with stable atmospheric conditions may

cause this integration to fail.

Code: 19
ALPH? RTMI has failed to locate ALPHA; IERR: NN

Action: The search procedure to determine the value of ALPHA

has failed. NNl is an error code returned by the routine RTMI.

When NN-1, the search for ALPHA failed after a specified

number of iterations.

When NN-2, the basic assumption that the function which

governs the search for ALPH% changes sign over the specified

interval is false.

This error is probably t:he result of an unusual velocity

specification such as small values for the Honin-Obukhov length

(A < 0(1.0 a)) or small values for the reference height (z0 <

0(10A)). Also see Code: 18.

Code: 20

ESTRT? Premature EOF in RUNNAME. ERI or RUN NAME.ER2.

Action: The portion of the program which reads ERl and ER2

files encountered an end-of-file before all of the information

had been gathered. Confirm these files and execute the program

again. If necessary, copy and edit an EXAMPLE file for your

application and execute the program again.

v
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Coe 21

ESTRT1/ESTRT2/ESTRT2SS/ESTRT3? DECODE failed

A The portion of the program which reads the EEl, ER2,

or EI.3 file failed to understand a numerical entry. The

numbers must appear in column 11-20 of the line with no

alphabetic characters in the field. This does not apply to

comment lines which contain an exclamation point (1) in the

first column of the line.

Code* 22

ESTRTI? The parameter file RUNNAME.ERI was not found

A The El file was not found for the current simulation
(RUNNAE). Copy the ERAHPLE.El file to RUNNAME.EEl and edit

it as necessary. Execute the program again.

Code: 23

SORTSI? Fewer than 3 points sorted for any time

Action* Only one or two simulation points were applicable for
the sort times specified. There are two possible causes for

this condition: First, sort times specified were either before

the simulation had developed significantly, or after the

simulation was completed. If additional information is desired

at the end of the simulation, restart the simulation and
specify a lower concentration of interest in the input step

(DEGADISIN). Second, the number of observers specified for the

problem was too low to give a good resolution of the downwind

concentration field. Increase the number of observers in the

ER2 file.
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Code: 24

TPROP? Trial and error loop compromised

A TPROP estimates the temperature of a mixture based

upon the composition and enthalpy of the mixture. Ensure the

properties for the diffusing species are entered correctly and

execute the simulation again.

Coe:25
Reserved

A Not applicable

Qode: 26

TPROP? Invalid entry flag in ADIABAT

A This is a programing diagnostic. This error should

never occur.

Ce 27

Reserved

& Not applicable

i.tOA',

Mi 44
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Code: 28

TPROP? IGEN request too large in SETDEN

1ction. The subroutine SETEN performs a series of adiabatic

mixing calculations with a specified gas mixture and ambient

air and places the results in the array DEN(5,IGEN). This

error indicates more points are needed in DEN than were

originally requested. Increase the allocation for DEN by

changing the value of IGEN in DEGADISIN.DEC and reinstalling

DEGADIS.

Code* 29

PHIF? flag out of bounds

t'o @ This is programaing diagnostic. This error should
never occur.

A

Qg e 30

SSSUP/SDEGADIS2? concentration greater than RHOE

Action If the concentration of the contaminant becomes

greater than the pure component density for an isothermal

simulation, this error will occur. However, this situation

should never occur.

Code: 31

Reserved

Actions Not applicable
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Code: 32

PSS? Sz convergence failure

&qjgl. This is a programing diagnostic. This error should

never occur.

C 33

SSG? Sz convergence failure

Ato: This is a programing diagnostic. This error should

never occur.

MNMMM

RM
Mimin
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APPENDIX E

PARTIAL LISTING OF PROGRAM VARIABLES

Variable DASA-Z SA Units Commnts

AGAIN LOGICAL Local
communications
in SSSUP

ALEPH REAL Collection of
constants to
calculate
observer
position and
velocity

ALPHA REAL a n/a Power law
velocity
profile power

ALPHA1 REAL (1.0 + a) n/a

BETA REAL p n/a Lateral
similarity
power

CCLOW REAL kg/u 3  Lowest mixture
concentration
of interest

CHECK1 LOGICAL Unused logical
flag

CHECK2 LOGICAL When true,
release type
without a
liquid source

CHECK3 LOGICAL Local
communications
flag used in
DEGADISI

!
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Variable DAgLj= IX.ks1 Units Conen

CHECK4 LO0GICAL When true,
steady state
release

CHECK5 LOGICAL When true, user
sets time sort
panamters

DETA REAL 5 uLateral
similarity
coefficient

DENq(l,1) REAL yC mole Contaminant
fraction mole fraction

DEN(2,I) REAL c c kg/rn3 Contaminant
concentration
for the given
mole fraction

3
DEN(3,I) REAL p kg/m Mixture density

for the given
mole fraction

DEN(4,I) REAL h J/kg Mixture
enthalpy for
the given mole
fraction

DEN(5,I) REAL T K Mixture
temperature for
the given mole
fraction

EM4AX REAL kg/s Maximum of
secondary
source MASS
evolution rate

ESS REAL E kg/s Steady state
release rate

ET(1, I) REAL t a Independent
variable time
for ordered
pairs ET



E-3

V ariable Daa In Zmba UnitsComet

ET(2,I) REAL E(t) kg/s Source mass
evolution rate

as a function
of time
characterized
by ordered
pairs

G REAL g m/s2  Acceleration
due to gravity

GAMOAF REAL r(l/(l.a)) n/a

GASCPK REAL q. J/kmol Constant for
contaminant
heat capacity

GASCPP REAL P1  n/a Power for
contaminant
heat capacity

GAS LFL REAL mole Lower
fraction flammability

limit of
contaminant

GAS JW REAL MC kg/kmol Contaminant
molecular
weight

GAS-NAME CNaACTEm*3 Name of
contaminant

GASRHOE REAL PO kg/m 3  Saturated vapor

density of
contaminant at

TO

GASTEMP REAL TO  K Contaminant
storage
temperature

GAS UFL REAL mole Upper
fraction flammability

limit of
contaminant

=or
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V1ail flhAS&Ju ZSmkl Units Commnts

GAS3ZSP REAL a Height for
estimating
flamability
contours

GMASSO REAL kg Initial mass of
gas over the
primary source

HTCO REAL h 0 J/m2 SK Constant
0 coefficient

When IHTTL-- I
VH a/s L~LL heat

H transfer
velocity when
IHTFL-2

HUMID REAL kg vater/ Ambient
kg dry air absoluite

humidity

IETF INTEGER Heat transfer
flag:

IHTTL--l constant coefficient
IHTFL-O no heat trans fer
IIITFL-l DEGADIS coefficient
IliTTL-2 LLNL coefficient

ISOFL INTEGER Isothermal
release when
ISOFLi-l

ISTAB INTEGER Pasquill
atmospheric
stability
indicator

(ISTAB-l for A,
(ISTABw2 for B, etc.)

IWTTL INTEGER Water transfer
flag

IIITTL--l constant coefficient
IIITFL-0 no water transfer
IWTTL-l DEGADIS coefficient

I~ IV 11 I %
1~~~ 111 i
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Variable Data Sp~o Units Commnts

K REAL k n/a von Karman's
constant 0.35

LUNLOG INTEGEU Fortran logical
unit number
which acts as a
simulation log

MAXNOB INTEGER Maximum number
of observers

ML REAL m Monin-Obukhov
length

NOBS INTEGER Number of
observers for
the pseudo-
steady state
simulation

NREC(I,l) INTEGER Number of
records
generated in
PSSOUT for
observer I

NREC(I,2) INTEGER Number of
records
generated in
SSGOUT for
observer I

PAMB REAL p atm Ambient
pressure

POUND CHARACTER*4 Character
string to
signal end of
data ('// ')

POUNDN REAL Numerical value
to signal end
of data
(-I.E-20)
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Variable DtA aI= Suko1 Unit Cmmnt

QSTR(l,I) REAL t s Independent
variable time
for ordered
pairs QSTR

QSTR(2,I) REAL Q* kg/m.2 s Atmospheric
takeup rate as
a function of
time

RADG(1, I) REAL ts Independent
variable time
for ordered
pairs RADG

RADG(2,I) REAL R a Secondary
source radius
as a function
of time

rn.RELHUMID REAL Ambient
relative
humidity

*VRHOA REAL Pa kg/in3 Ambient air
density

RMRw., a M Radius at EMAX
(when secondary
source Mass
evolution rate
is a maxi mum)

RMAX REAL R1 1 Max Naximumi
secondary
source radius

RT2 REAL n/a Constant

RiSS REAL K p Steady state
primary source
radius

3l(I)REAL t s Independent
variable time
for ordered
pairs RiT
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RlT(2,I) REAL R a Primary source
P radius as a

function of
time
characterized
by ordered
pairs

SIGXCOEFF REAL Along-wind
similarity
coefficient

SIGXHINDIST REAL a Minimum
distance to
apply along-
wind dispersion
correction

SIGXPOW REAL n/a Along-wind
similarity
power

SLEN REAL L a Steady state
*. source length

* SQPI02 REAL /. n/a Constant

SQRTPI REAL I Constant

SRCDEN(1,I) REAL t s Independent
variable time
for ordered
pairs SRCDEN

SRCDEN(2,I) REAL kg/u 3  Secondary
source density
as a function
of time

SRCENTH(l,I) REAL t s Independent
variable time
for ordered

P pairs SRCENTH
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Variabla DataMe SUol UnitCant

SRCE TH(2,I) REAL h J/kg Secondary
source enthalpy
as a function
of time

SRCWA(1,I) REAL t s Independent
variable time
for ordered
pairs SRCTA

SRCSTA(2,I) REAL V mass Secondary
fraction source air mass

fraction as a
function of
time

SRCWC(1,I) REAL t s Independent
variable time
for ordered
pairs SRCWC

SRCWC(2,I) REAL Vc mass Secondary
fraction source

contaminant
mass fraction
as a function
of time

SWID REAL m Steady state
source width

SZM REAL Szon m Value of S 0 at
EMAX (whenzO
secondary

source Mass
evolution rate
is a maximum)

TAHB REAL T K Ambient
temperature

TEND REAL s Termination
time of
secondary
source

V. .w



E-9

Variable Data ZUG Symbol Units Comments

TINP CHARACTER*24 Time DEGADISIN
was executed

TITLE(l:4) CHARACTER*80 Text title
block 4 lines
of 80 spaces

TO(I) REAL s Time of release
for observer I

TSURF REAL T K Surfaces temperature

USTAR REAL u. r/s Friction
velocity

UO REAL u0  M/s Ambient
velocity at
height z0

WTCO REAL F kmo/m2 sat= Mass transfer
coefficient
vhen IWTFL--l

ZV(I) REAL x M Virtual source
v position for

estimation of
S Ln SSG

ZO REAL z0  m Height for
velocity u0

ZR REAL zR m Roughness
length

".
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