AD-A171 524  DEVELOPNENT OF AN RTHOSP“ERIC DISPERSION MODEL F
HEAVIER-THAN-AIR GAS M __(U) ARKANSAS UNIV FRVETTEVILLE
DEPT OF CHEMICAL ENGINEERING J R HAVENS ET RL

UNCLASSIFIED USCG-D-24-85 DTCG23-88-C-20829 F/G 20 4

---- :




TR AT Iut
FLENCVRRF

- ._l Ry e

W et e g¥h yby

i

EEEE
==
B

B

E
Uddddddd o

(13

ll=

L2 flis s

gﬁ

COPY RESOLUTION TEST CHART

MICRO
OF STANDARDS-1963-A

NATIONAL BUREAU

3. ¥
AV A0 AV Ay a8
N X MIAKVF w'u. -
M‘; "S: :,»o::h s ,l:.‘.:' ",:: '\0. ‘l '..-
v !‘i’ !‘2‘0 i |’_‘4 ':\_‘ :i: (X : Iy \ “‘i‘ ‘ ‘ ‘l" y ! 4 ‘:‘." '.' ", .|~\r‘ ERCIRER
LA . ’4 " g.q ‘-. .‘.‘ ‘.: " l ‘ ‘ i .‘. “ .‘ ". ~. .:.: :.'~ " || . .. '.‘le'
. = 4 B

3 ,2 l‘ w l“o"bl' 'ﬁ OO0 ’i‘l

A '.‘ .“""‘ X l"‘ N "‘o‘.m'n"'




o .
Q.
Co

<>
Ly

=/
(Y
[ )
—
—

AS RS RS

e e T e S o B T = e RS R R0 "
R A e e B e

AD-A171 524

Report No. <CG-D-24-85

DEVELOPMENT OF AN

ATMOSPHERIC DISPERSION MODEL
FOR HEAVIER-THAN-AIR GAS MIXTURES

Volume lii:
DEGADIS User’'s Manual

DTIC

ELECTE
(‘ JERRY A. HAVENS s‘gtp 0 2 1886

THOMAS O. SPICER D

This report is available 1o the U.S. public thr the National
Technical information Service, Springfleld, Virg 22181.

FINAL REPORT
MAY 1985

Prepared for:

U.S. Department of Transportation’
United States Coast Guard

Office of Research and Development
Washington, D.C. 20693

DISTRIBUTION STATEMENT X

Approved for public releasej
Distribution Unlimited &

» "t N IR VL RPN S AL Gl B L R TR I I

R PR PR S, [ S e T A AL T S

r‘-(;-'_.:‘,u}'. R L S A A A L AP
al

.
X . A
PRSP VOSSP Y AL PR VL P S R O *

o
.
— e




AN 2 O TTR NN TR -t R P I TR

NOTICE

This document is disseminated under the sponsorship of the Department
of Transportation in the interest of information exchangs. The United
States Government assumes no liability for its contents or use thereof.

. The contents of this renort do not necessarilv reflect the official view
or policy of the Coast Guard; and they do not constitute a standard,
specification, or regulation.

This report, or portions thereof may not be used for advertising or
sales promotion purposes. Citation of trade names and manufacturers
does not constitute endorsement or approval of such products.




T R S

Techaical Repert Documentation Page

. Repert Ne. 2. Gevernment Agcession Ne.
CG-D-24~85

i ARD-A 2

DEVELOPMENT OF AN ATMOSPHERIC DISPERSION MODEL
FOR HEAVIER-THAN-AIR GAS MIXTURES

3. Recipiont's Coreleg Ne.

mn Dete
May 1985

6. Pocigrming Orgenisetien Code

8. Poarisrming Orgenizetion Repert Ne.

)
1
. Author' s}
Jerry A. Havens and Thomas Q. Spicer

Final Report

?. Poriorming Organization Neme end Address

Chemical Engineering Department
University of Arkansas
Fayetteville AR 72701

10. Work Unit No. (TRALS)

[17. Gontreer o Grant Ne.

0T-CG-23-80-C-20029

[T3. Type of Report ond Poried Coversd

12. Spensering Agency Neme end Adéress
U.S. Coast Guard
Commandant (G-FCP-22F/TP64)
2100 Second Street, SW
Washington DC 20593

Final Report
Sept. 1980-May 1985

4. Spensering Agency Code

15. Supolomentary Neres .
Final Report is in three volumes:

Volumes I, Development of an Atmospheric
Oispersion Model for Heavier-than-Air Gas Mixtures, and Volume II, Laboratory
Calm Air Heavy Gas Dispersion Experiments, are bound separately.

4. Abetrest

/

heavier-than-air gases discussed in Volume

DEGADIS is summarized.
release are included.
are included.

e

~7The mathematical modeling techniques used to predict atmospheric dispersion of

{ of -thisrepertrare briefly summarized;
these technigues are incorporated in an interactive computer model OEGADIS.

Details of €h&DEGADIS implementation are briefly discussed.

The necessary input information to simulate a heavier-than-air gas release with
Example simulations of a steady state and transient
A list of DEGADIS self-diagnostics with suggested actions

A listing of DEGADIS is included along with a partial lisy of program variables.
Guidelines for installation of DEGADIS are presented. :

[ 17, Koy Werds

Heavy Gas Dispersion
Turbulent Mixing
Atmospheric Dispersion
Buoyancy-Driven Flows
Stratified Flows

Gravity-Spreadin
Flows

Density Currents

Dispersion Model

Risk Assessment

18. Diawibution Srerement

19. Swaunty Clessil. (of e repert) D. Sewwrity Classifl, (of mis pegel

fl’. Me. o! Poager

278

32, Pnee

Form DOT ¥ 1700.7 (-T2
1ii

IO k « y ¢ TR
CARRN UMD o L DR W '.‘_’.\

Repreduction of completed page sutherised

SN IAN IR SIA TS AR S ARt




METRIC CONVERSION FACTORS

Syabsl

Yo find

Mohiply by

Approsimate Cenversions liom Metsis Measutes
Whea You Heew

Symbol

Mhm

Approsimata Conveisicns to Meliic Massuies

h

TquT

|

Symbel

Whea Yoo flaew Mekiply by Vo Fiad

Symbel

IHW

LENGTH

1

1521

$8a0ed

[ 3 o |

|@m

[ | 1]
i

'l'!'l'!'i‘l"'l'I'J'l'l"’!‘

Contimpters
Ccontimplors
Mloneters

LENGTM
‘28

(X

..
AREA

{iti

s2%1

AREA

J

|||JIII|

Squave inches

[ X]
26

Squae Contmsiess
-

oquars Selees
oguere hilemeters

hectares (10.000

W82

|II|IIIII Iﬂllllll
'!'['l'i'l'rl'

|

Tuv 11

SQUINe contimelens

Squere hlonasers

i,
il

square inches
oquere laey

square yorde
oquace melos

INIIH

|

MASS (weight)

|

MASS (weight)

l!lllllllL:l‘llll

'I'l'l"'l'l'l'

§

2= g'izlﬂ,s s
13 § “
o diid

4

Y

pans
Ailoyrems
tannes

...
(2]
VotumE

L)
shast tene
12000 0}

|

rprw

Ll

J

Illll!!n

"l‘l'l"'l‘l')'

TTT -1

Illllll

TR L
HTTH
25%e32

Foluanbait
sompnisture

/8 lhea

oid 32)

Colaiva
Sonpes siure

’
L
i

'!'['l"'l']'l‘

TEMPERATURE {onact)

i

|
nnlml ot

tomperatng

Calsine

/9 lohes

Gaheonhen

1y

880 Cunedri ums Irul M@ dyioi ol Iabiss, 0w MBS Whec, Publ. 206,

Un® of Do ot Mussses. Mice 82.28. 3D Laveiuy e, C13.10 208,

hun 8 290 0entiyt Fus uhae &




B L X L
o2 e e b et an

PR i

TABLE OF CONTENTS

:t‘? ]
b Rage
ef':o'
B List of Tables vii
'i'i: List of Figures , ix
i
42@ List of Symbols xi
. g*l
)
:g:::a Summary 1
ko I. DEGADIS Model Summary 3
. { 1. Summary Description 3
‘c > 2. Model Limitations and Cautions 6
e :
‘;& II. DEGADIS Model Inputs 11
' 1. VAX/VMS Command Procedure 11
AL 2. Simulation Definition 13
gk
i III. DEGADIS Model Implementation and Outputs 19
::Q:’. 1. Input Module--DEGADISIN 19
el 2. Source Module--DEGADIS1 21
v 3. Pseudo-Steady State Module--DEGADIS2 28
= 4. Observer Time-Sort Module--DEGADIS3 32
's;";:.t 5. Steady State Module--SDEGADIS2 38
g
{Ztt; IV. Example Simulations 43
! 1. Example Input Session 44
.S 2. Simulation Output 53
N .
;ﬁ . References . 57
&
.‘i““‘ s Appendix A: DEGADIS Model Installation on VAX/VMS A-1
* . B: Considerations for Insctallation Other
ey than VAX/VMS B-1
. C: Code Listing c-1
i;':-':' D: Error Messages D-1
‘:::;l E: Partial Listing of Program Variables E-1
:l:.:(
‘:’f‘n
T
e
%
"..l:
t:o v
]

1 Ve, 't ¥,V

»
L DAL A . ¢ A LN W L N A T R O TR T )
RS '?\.“' LR W s AN . ‘..“"'s:l’n,"AJ““‘:.":‘l'a’l\',l‘; l.\‘.'i.r W h‘:tl‘, '\.l b 'n’\‘n.l‘t"‘n’“n ] ‘."'4 WAL 'i.,‘\ 5 'oh‘,. v, ;:‘.'b M) }"'



%
e

L3
IO
! :f{:":‘ ‘;,.f"

¥

"
¥

LAY

3% A8 A% Ly
?'-"‘ " Bt ')l,.‘“..‘n’w.l,“';'.@

LIST OF TABLES

I.1. Typical Values of Surface Roughness

I1.2. Representative Monin-Obukhov Lengths and
Power Law Exponents for Different
Atmospheric Stabilities

IV.1. Summary of BURRO9 Test Conditions Used
in Example Simulation

vii

e 8%,

.

43

T

AN Ut N L ) S P Uy W I ) O BN O
R I O e T O T D e R e

LN

OO0
8y ..‘:'So',.i !‘o‘




II.1.

II.2.

II.3.

III.1.
III.2.
III.3.
III.4.
III.S.
III.6.
III1.7.
I11.8.
II1I1.9.

Iv.1.

Iv.2.

Iv.3.

LIST OF FIGURES

Schematic Diagram of DEGADIS Model

Example DEGADIS Command Procedure on VAX/VMS
for a Steady State Simulation Named BURRO9S

Example DEGADIS Command Procedure on VAX/VMS
for a Transient Sigulation Named BURRO9Y

Summary of Simulation Definition Input
Informz “ion for DEGADIS

DEGADISIN Flow Chart

Structure of Free-Formatted RUNNAME.INP File
DEGADIS1 Flow Chart

SYSSDEGADIS: EXAMPLE.ER1 Listing
DEGADIS2 Flow Chart
SYSSDEGADIS : EXAMPLE.ER2 Listing
DEGADIS3 Flow Chart
SYS$DEGADIS : EXAMPLE .ER3 Listing
SDEGADIS2 Flow Chart

BURRO9S.INP Listing

BURRO9Y.INP Listing
DEGADIS-Predicted Centerline Maximum

Concentration vs. Maximum Reported
Concentration- - BURROY

12

12

15
20
21
22
26
29
33
34
37
39
54

55

56

OO KO e e A AT A -
DRROR ’“h‘q‘t'",J!‘,»'k'v’:'i‘:f"z? ’h' Ae o«' o ey " A i‘ﬁ”‘ s" Nt "' OO WYL .'M??[&&MM}{&M




bt L - ~r - TN TN TN EN YT N T W VWY

;ﬁﬁ
e
Sy
o
0%
!
!q%
. LIST OF SYMBOLS
o
by
?Fk v b half width of horizontally homogeneous central section
:;;!: of gas plume (m)
o,
' Cpc heat capacity of contaminant (J/kg K)
ﬂﬁg <. centerline, ground level concentration (kg/m3)
l"J‘
:%a E plume strength (kg/s)
;Q’l.l
f’“ E(t) source rate (kg/s)
B ’
;c:, H height or depth of density intrusion or cloud (m)
7“‘! ,
Eg' H, ambient absolute humidity (kg water/kg bone dry air)
AR\
B h enthalpy of source blanket (J/kg)
ﬁﬂ' h, overall heat transfer coefficient (J/m2 s K)
)
{s, k von Karman’s constant, 0.35
N
Tl L source length (m)
hay M, initial cloud mass (kg)
‘ 3
:' P atmospheric pressure (atm)
A
i

empirical constant in heat capacity equation
gas soﬁrca cloud radius (m)

value of R when (» R2 Q,) is a maximum (m)

o) BW ~ H-Q

X maximum radius of the cloud (m)
[ I max

!
w

: primary source radius (m)

1058 P

$ -

o Szo Sz at the downwind edge of the source (x L/2) (m)
Ly S 2
»

zhr zOm value of Szo when (r R” Q) i{s a maximum (m)

oAl 2 e 7Y '-""-"\

i R AN \s,m. "\ A 1.- RN, ;6.‘.'5 M - XK Y LTS T, TR Ly n.t’na.o',!?a.i‘-..f".o.'.o N



T :;:perature associated with source blanket enthalpy

To contaminant storage temperature (K)

Ts surface temperature (K)

t time (s)

u ambient average velocity (m/s)

ug horizontal or frontal entrainment velocity (m/s)

u, friction velocity (m/s)

Vh heat transfer velocity (0.0125 m/s) (m/s)

v, mass fraction of air

v, mass fraction of contaminant

v, vertical entrainment velocity associated with HL (m/s)

i,y,z Cartesian coordinates (m)
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My SUMMARY

L 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

e techniques are incorporated in an interactive computer model
Y 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
::f installation of DEGADIS are included, and a listing of DEGADIS
. is included along with a partial list of program variables.
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I. DEGADIS MODEL SUMMARY

ol

:: The DEGADIS model methods, equations, and supporting data
}'¢, are described in detail in Volume I of this report. This

ﬁgﬁ 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

P i

"
.
§
e 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
DV
EAC

and precautions will almost certainly be refined through
further application of the model.

Ll

~

g

k#f\ I.1. Summary Description

,t%; The DEGADIS model combines the principal features of the

2 %% Shell HEGADAS model (Colenbrander, 1980, and Colenbrander and

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

;? N DEGADIS incorporates some features not contained in either of

N the original models and substitutes methods which we believe

CY% are more appropriace for treatment of other features. The

T general application of the model involves formation of a

;{4 "secondary” gas source, the subsequent entrainment of gas from

al: that secondary source by the wind field, and downwind

’x" dispersion of the gas plume or cloud. Figure I.1l illustrates

ﬁff the general methodology; the description of the formation and
development of the secondary source utilizes the box model, and

bﬁ the entrainment from the secondary source and subsequent

‘;§ downwind dispersion utilizes the similarity representations of

i

the cloud concentration and vertical velocity profiles of the

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

’l
ﬁi represented as steady, continuous releases are modeled as a
. »
N series of pseudo-steady releases.
(>
2y Application of the model to releases of a heavier-than-air

gas in zero wind involves only the box model. The box model

v
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treatment of gravity spreading and associated air entrainment
is based on parameterization 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 antion 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
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
gravicy spreading and air entrainment by the secondary source
importantly influence the source cloud concencration 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 c¢loud
buoyaney.

DEGADIS is written in Digital Equipment Corporation’'s
VAX/VMS* Fortran (a superset of ANSI Fortran 77); it {s

*VYAX and VMS are registered trademarks of Digital Equipment

Corporation.
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composed of five programs which communicate using ASCII files

ii (see Section II). A listing of the code is included as
2? Appendix C, and a partial list of program variables is given in
’33 Appendix E. Considerations for installation of DEGADIS are
- discussed in Appendices A and B. DEGADIS self-diagnostics are
%4 listed in Appendix D along with suggested actions.
JQ&
'gg 1.2. Model Limitations and Cautions

DEGADIS model application should be limited to the
:’ description of atmospheric dispersion of heavier-than-air gas
SQ releases at ground level onto flat, unobstructed terrain or
?i water. Application to releases from sources above ground level
i (e.g. overflow from dikes) would be expected to give
:{i conservative predictions of the downwind hazard zones, but this
N has not been verified.
:é: The dispersion of a heavier-than-air gas by the action of
= the wind assumes the maintenance of a wind velocity profile in
,ZQ 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
i logarithmic vertical velocity profile, which is in turn curve-
S ficted to a power law vertical velocity profile. DEGADIS also
,% uses similarity forms for the vertical profile of gas
i;; 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
%ﬁ profile, which is directly related to the air entrainment
32; velocity into the cloud, is dependent on the factors which
i determine the structure of the atmospheric boundary surface
;ﬁ' layer, wind speed, surface roughness, and atmospheric
s;' stability. Consequently, the representations of the vertical
gk velocity and concentration profiles in DEGADIS are subject to
O similar limications as in other descriptions of the surface
g; layer. Table 1.l indicates typical recommended surface
- roughness values. Table I.2 indicates logarithmic wind
g
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l’r:

. velocity profile corrections for different atmospheric
N

3 stabilicies, along with typical values of the wind profile
." power law exponent a determined in DEGADIS.

g

'

. TABLE I.1

o -

}A TYPICAL VALUES OF SURFACE ROUGHNESS

&y

v Terrain zR.M

-} -5

o Mud flats, ice 10

b .

& Calm, open sea 10°

 ’,
W

ﬁi Off-sea wind in coastal areas 10

;? Cut grass (-~ 3 cm) 0.007

39 Long grass (-~ 60 cm), crops 0.04

M)

2

N

:u, Demonstration of the model has been primarily directed to
i the prediction of hazard extent defined by gas concentrations
'f in the hydrocarbon flammable limit range (~1 to 20%). Even
?s though the relation between peak gas concentration and time-
gk; averaged gas concentration is uncertain, there is some basis
o ‘ for using 2.0 as an estimate of the peak-to-time-averaged-

g? concentration ratio for determining a flammable gas

Sé concentration zone. If this assumption is made, the predicted
#' distance to LFL/2 would be the maximum distance at which a

ol flammable gas concentration would be predicted. Based on the
e simulations of field experiments presented in Volume I, the
’E ratio of observed distance to calculated distance for a given
ii time-averaged concentration level (OBS/PRE) ranged from 0.82 to
< 1.03 for cthe 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

XA 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

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

: which would also represent the range of the downwind extent of
Wty the flammable gas concentration zone for LNG if the peak-to-

average ratio of 2.0 i{s assumed.

~ -
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II1. DEGADIS Model Inputs
SSw’ As implemented under VAX/VMS, DEGADIS uses three areas of
i,f input information:

(*) VAX/VMS command procedure for execution
(*) simulation definition

§§§ (*) numerical parameters
éﬁﬁ The VAX/VMS command procedure used to execute DEGADIS can be
Qi& generated in DEGADISIN. As well, DEGADISIN is the interactive
' input module which provides the simulation definition. An
&5&; example input session is included in Section IV.2. The
gkhg numerical parameters (convergence criteria, initial increments,
;gﬁf etc.) are supplied to DEGADIS through a series of input files.
;g?' Although these numerical parameters are easily changed, the
;g; user should need to change these only rarely with the exception
g_: of the time sort parameters which are explained in Section
LA I1I1.3.
B
e II.1. VAX/VMS Command Procedure
%ﬂ?' T#e VAX/VMS command procedure generated by DEGADISIN
}4&; controls the execution of images for the simulation. Image
~l€f execution follows one of two paths, either for a transient
e release or for a steady state release. DEGADISIN will
isé automatically generate the appropriate command procedure; but
gg“ first, DEGADISIN requests a simulation name be specified. The
3%&! simulation name must be a valid VAX/VMS file name without a
cha file extension and is designated RUNNAME. DEGADIS will use
:? ‘ this file name with standard extensions for input, interprocess
f%’ communication, and output. Figures II.1 and 1I.2 show example
i{ﬁ VAX/VMS command procedures for the run name BURRO9S for steady
5}; state and BURRO9 transient releases, respectively. The
gﬁﬁf directory which contains the executable images of DEGADIS has
%ﬂﬁw been assigned the system logical name SYS$DEGADIS (see Appendix
3ﬂ§; A). The COPY/LOG command simply copies a file from the first
= argument to the second argument, and the RUN command executes
i
R
:.: KN

\
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i the specified image. Of course, these steps may also be
i‘iif;;: carried out by lssuing the commands at a terminal.
YO
Rl
b
"?‘Y
.--'
3 ol
g
7_:,;; $COPY/LOG  SYSSDEGADIS:EXAMPLE.ER1 BURRO9S.ER1
b $COPY/LOG  SYSSDEGADIS:EXAMPLE.ER2 BURRO9S.ER2
$RUN  SYS$DEGADIS:DEGADIS1

Ly BURRO9YS
13 $RUN SYSSDEGADIS:SDEGADIS2
Ly BURRO9S
>y $COPY/LOG  BURRO9S.SCL+BURR09S.SR3-
P BURRO9S . LIS
[ N

4 Figure I1I.1. Example DEGADIS command procedure on
N VAX/VMS for a steady state simulation
Ao named BURROIS.

"l

ik

f:

WUt

R

i, $COPY/LOG ~ SYSSDEGADIS:EXAMPLE.ER1  BURRO9.ER1
f:ﬁ: $COPY/LOG  SYS$DEGADIS:EXAMPLE.ER2 BURRO9Y.ER2

’o,:'_ $COPY/LOG  SYSSDEGADIS:EXAMPLE.ER3  BURRO9.ER3

R $RUN  SYS$DEGADIS:DEGADIS1

. BURRO9

o SRUN  SYSSDEGADIS:DEGADIS2

5 BURRO9

#:. SRUN  SYSSDEGADIS:DEGADIS3

‘ BURROY
Rl $COPY/LOG  BURRO9Y.SCL+BURRO9.SR3-
‘._;,.' ' BURRO9.LIS
i
,

:::c" Figure 11.2. Example DEGADIS command procedure on
(R VAX/VMS for a transient simulation

) named BURROY.
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I1.2. Simulation Definition

:é? DEGADISIN is an interactive method of simulation definition

Qf where the user specifies information about the ambient wind

Q; field, the properties of the released gas, and some details of
| ) the release.

35 The ambient wind field is characterized by a known velocity
§§ i u, at a given height zy, a surface roughness zp: and the

ﬂg Pasquill stability class. The Pasquill stability class is used
\ to estimate values of the lateral similarity parameter

$$< coefficients § and 8 (Pasquill, 1974), values of the along-wind

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

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

25 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

2?‘ stability class, the user has the option of interactively

k! changing any of these to better describe the simulation. 1In

'j; addition to these specifications, the ambient temperacture,

?2 pressure, and humidity must be specified.

QI . The properties of air and the released gas are used to

v evaluate the mixture density as a function of temperature and

- composition. The desired released gas properties include the

ga molecular weight ch, the storage temperature (normal boiling

f point for cryogenic gases) To, the vapor phase density at the

'ii storage temperature and ambient pressure Py and two constants

g 9 and Py which describe the heat capacity according to the

if; equation

b - -

ki . o1 Tzl

o~ C(T) =MW 3.3 x 10 + q,| ————o (II-1)
fz Pe ¢ Lop. T,

L%

i - <

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

gr T. Notecthat a constant heat capacity with respect to

-

TR ATDALA ARA N AAAAT A AN, SR ) W, Y, by Ly (ARG, KA )
,-"’f‘.'{‘v ’7i“?‘.':‘7"" v ks »"’lge..l‘..“ \'-"':‘1',\’:‘1’-?4' I\-‘im"»‘l't‘!‘!. 1) VA }L"h‘.l”hn‘,l ....Jc..' T .:‘I.p bﬂ e J’"i“'l-l ':".'l k) t“-‘rﬁ
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temperature can be obtained by setting Py - 1.0 and choosing
the appropriate value for 9 - 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 che
contaminant mole fraction, the contaminant concentration, and
the mixture densicy. For ease of input, these values may be
entered from a file made 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 must 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 I1.J summarizes the simulation information gathered
by DEGADISIN contained in the RUNNAME file with extension INP.
The structure of RUNNAME.INP is illustrated in Figure III.2.

At this point, RUNNAME.INP may be edited to correct any
misinformation entered during the input session. Note that
care must be exercised when editing RUNNAME.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).

3y
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DEGADISIN

Vapisbls  Srwbol Uaits Commeats
TITLE: Text title block é lines of

90 spaces
w0 u/e leferemse velocity
o . L . Aaference baight
n 5 ) loughnees lesugth
DELTA § -l" lactszal similarity cosfficieme
IETA ] W/A Lacsral ‘similarity powsr
o Y - Monis-Obukhev length
sIGX_Coxrr simdlaricy

cosfficienc
SICX_POW B/A Alcag-wind similsrity

pover
SIGX_MIR_DIST L] taimen distamce to apply

along~vind disparsiocn

correction
A T 4 Ambient tamperstutrs
PAMB P acm Ambient pressurs

l A l
I..htsn hmidity Knowe Absoluts Buxidity Knowe
4
Vi 0 b3
AELETMID 4 smbisat ralative ssidity
A/ S Uni _Commsuts
ERID l. kg wvacer/kg Ambiemt abeoluts
dry air bumidity
)

\ Isothermal Release

Nonisotbermal Ralesse |1S0TL=0

Not including bheat transfer

Iacluding Heat Transfer
|C|

Figure II.3. Summary of simulation definition input
information for DEGADIS.
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Surface temperature

Geat tramsfer coufficieat

DEGADIS correlatiom

—Jaxiable _ Svebol Ugits  _  Cowpeges
o B, J/a’k  Best tramefer coeffictent

Not va sfe cs

Including wacer cranafer
over the sour
TWIT»)

Coustant Value
A
Vi
wreo | 4 u‘_/.z. aca Mese trmmsfer coafficieac
for wacer
L
a5 w
3 k/ — %
GAS ' '.e kg/mol Contaminamc wnlecular weight
GAS_Thwer To ) 4 Contaninant etoregs Cempera~
ture
GAS_XIDE °0 I:.I-J Saturated vspor demsity of
coataminant st To
GAS_Crx L3 J/\mnl K Constamt for

coutaminant heat cspacity

Figure II.3.

(continued)
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Y

A/ e $ ] Comments
GAS_Cr? 1} a/a Power for contaminsnt hest
capacicy
GAS_UTL sole Uppsr flasmabilicy limit
fraction
- GAS_LFL mls Lowsr flammebility limtt
fraction
GAS_2%P [ ] Baight for coatowrs
1SOTL$0 1SOFL=0
Isothermal
or Extevnal
Adiabatic Mixisg
Calculation
Y
A/ le S 1  Uait: Comments
b g Wmber of demsity poincs
DEN(1,I) Y. aole Concaminant mole fraction
frac

DEN(2,I) e kg/w Concaninapc concencration
oEN(3,1) p  kg/w’  Mixture demsity

T

| Veriable Syebol Uaite Commagts
QUsso H‘ kg Initial mass of gae over the
Primary source
Traasienc Release Standy Scacts Release
P ———————————
CHEECXA= , FALSE. CHECEKA= . TRUE .
[ Variable  Svebol Ustes Cosmencs
s 4 kg/s Steady state relesse rats
nss R ] Scaady stata priEary soures
L4 radiue
Commants
Number of sgurce points
PT(1,1) t s Time for ET(2,1) end RIT(2,I)
T(2,I) £(e) kg/s Primary source ralesse rate
R1T(2,I) lp s Primary source radius
=D
lete
R . ,
:: Figure II.3. (continued)
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) III. Model Implementation and Outputs
L™
e The model described in Section I has been implemented in
&
;5§ VAX/VMS Fortran (a supersat of Fortran 77) in the code DEGADIS.
f{ DEGADIS is comprised of five separate programs as follows:
i
ﬁk (*) DEGADISIN is the interactive input module which
:% defines the simulation.
"
K
(*) DEGADIS1 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
3
L) dispersion of the released gas.
it
R
'h‘ As indicated in Figures II.l and II.2, a steady state release
F{ is simulated by executing DEGADISIN, DEGADIS1l, and SDEGADIS2,
215 while a transient release is simulated by executing DEGADISIN,
(3
W DEGADIS1, DEGADIS2, and DEGADIS3.
1A
O
oo
l*; III.1 Input Module--DEGADISIN
of
‘1: DEGADISIN (see Section II) is the interactive input module
-
‘3j which defines the simulation; DEGADISIN is composed of two
ﬁn' subroutines (Figure III.1l):
ég (*) DEGADISIN contains the program overhead and generates
Sﬁ' the command file RUNNAME.COM which can be
- used to control simulation execution (C-29).
2
{d
e
’:)
ol
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1L,. (*) IOT contains the interactive question and answer

;]& sequence which defines the simulation; IOT
jﬁ also creates the file RUNNAME.INP (C-55).

" An example of a DEGADISIN query sequence is included in Section

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

gk\ file RUNNAME.INP (see Figure III.2). Once DEGADISIN is

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

mistakes. If major revisions are necessary, the recommended

?,, practice is to execute DEGADISIN again.

};*5 Once the information required by DEGADISIN has been entared

ﬁhb properly, DEGADIS may be executed using the command procedure

L generated by DEGADISIN under the file name RUNNAME.COM. 1If

i'i: 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.
DO

LLnr

%

. DEGADISIN 10T
s c-29 c-55

< Figure III.l. DEGADISIN flow chart.
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X
it
2
N
f TITLE(1)
s TITLE(2)
o TITLE(3)
. TITLE(4)
il U0, 20, R
> ISTAB
. DELTA, BETA, ML
;1,: SIGX_COEFF, SIGX_POW, SIGX_MIN_DIST
A TAMB, PAMB, HUMID
W ISOFL, TSURF
o IHTFL, HTCO
H IWTFL, WICO
GAS_NAME
e . GAS_MW, GAS_TEMP, GAS_RHOE
a: GAS_CPK, GAS_CPP
& GAS_UFL, GAS_LFL, GAS_ZSP
h ( NP
K If (ISOFL~0) then| DEN((J,1l),J=1,5)
: (for DEN((J,2),J=1,5)
Lo external densicy ) .
o calculations)
. NP of these .
W | DEN(J,NP) ,J=1,5)
e CCLOW
GMASSO
o NT
't ET(1,1), ET(2,1), R1T(2,1)
¥) ET(1,2), ET(2,2), R1T(2,2)
) NT of these .
(‘U:
i‘Q‘
o ET(1,NT), ET(2,NT), R1T(2,NT)
S CHECK1, CHECK2, AGAIN, CHECK3, CHECK4,
W CHECKS
e TINP
':. for steady state ESS, SLEN, SWID
i only
%‘ Figure III.2. Structure for free-formatted RUNNAME.INP
:‘o file.
Q
i
)
o) I11.2 Source Module--DEGADIS1
:‘;.1 DEGADIS]1 estimates values for the friction velocity and
[
::.‘ ambient wind profile power a and characterizes the primary gas
¢
:::: source for the remainder of the model; DEGADIS1 is composed of
0
“a the following subroutines (Figure III.3):
AT
W
"
8,0
e
,'i:
i‘.’
‘:.
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: ] DEGADIS1 10
c-11 Cc-53
AFGEN ESTRT1
- c-35
<2 RTMI
; c-92
E GAMMA ALPH
: C-44 c=3
PSIF
| c-71
\ RIPHIF S2F
X c-81 C-149
RKGST SRC1
c-84 c-111
2
) SURFACE NOBL
c-147 C-67
\ TPROP CRFG
; c-152 C-6
TRAP HEAD
c-174 c-48
TRANS 1
c-166

Figure III.3. DEGADIS1l flow chart.
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(%) AFGEN

(*) ALPH

(*) CRFG

(*) DEGADIS1

(*) ESTRT1

(*) GAMMA

(*) HEAD

(*) IO
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is a utility wvhich linearly interpolates
between & pair of points based on a list of
supplied values (C-2).

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).

creates a table of calculated values which
will describe the secondary gas source for
the downwind dispersion calculations (C-6).

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-11).

recovers the numerical parameters contained
in the file RUNNAME.ER1
(C-35).

1s a utility function that calculates the
gamma function of the argument (i.e. I'(x))
(C-44).

vrites a formatted output heading to the
file RUNNAME.SCL (C-48).

recovers the simulation definition contained
in RUNNAME.INP (C-53).
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estimates gas source behavior when no gas

blanket i3 present (C-67).

calculates the g function in the logarithmic
velocity profile (C-71).

is a series of utilities which calculates
the Richardson number and the value of $(Ri)
(C-81).

is a utility routine which performs
numerical integration of a specified system
of equations using a modified fourth order
Runge-Kutta method (C-84).

is a utility routine which solves the trial
and error set up by ALPH (C-92).

contains the ordinary differential equations
which describe the gas blanket formed as a

result of the primary gas source (C-111).

is a utility routine which estimates heat
and wvater transfer rates across the bottom

surface of the gas layer (C-147).

estimates the value of Sz if the primary
source can just form a gas blanket over the
source (C-149).

is & series of utility routines which
estimate the thermodynamic properties of a
given gas mixture (C-152).
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(*) TRANS1l writes the information to continue the next
e simulation step to the file RUNNAME.TR2
RN
(o] (C-166).
"4“::.
I»l‘i‘a'
(%) TRAP is a utility included for program

e diagnostics (C-174).
“'692*1
Nk
V,V‘ N
.::;3_; As input, DECADIS1 requires two files:
:“.;n; (*) RUNNAME.ERl contains various numerical parameters.
NG
:;::. For most simulations, a copy of the
Ao
;'S:Q:‘ SYSSDEGADIS : EXAMPLE.ER1 file will be

"
k"-f!' adequate. See Figure II.l or II.2. A copy
;.':,'. of SYSSDEGADIS:EXAMPLE.ERL is included in
-g,‘;. Figure III.4.
.:I."
ey As ocutput, DEGADIS1l generates the following files:
:::' (*) RUNNAME.SCD contains the calculated values which
)
:::::‘ describe the secondary gas source. It is
ity generated by SRCl and NOBL and is then read
;j'“ by CRFG; it is a temporary file.
DAL

'Q‘
X
':c‘:;: (*) RUNNAME.SCL {s the listed output which describes
ft':f’g‘ the input information for the simulation and
; the calculated secondary gas source. It is
, \':- vritten by HEAD and CRFG.
;& (*) RUNNAME.TR2 contains the information to continue
B the next simulation step.
3
)
Yl
l. g
L
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B
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1This is an exasple of hou t0 set ur and use the run Parameter
t input files. Comaent lines start with an exclasation aark(!)
! in the first coluan. The only restrictions for data ineut are
! as follows:
1) The data nust be entered in the same order
all of the time.
2) Only the nuaber must be betueen coluans 10 snd 290,
J) Aluays include the decimal eoint in the nuamber

! Coluan lawout: .
123454678901234546789012345467890 ;

! 1 2 3 |
! I I

STPIN 0.01 MAIN - RKGST ~ INITIAL STEP SIZE

ERBND 0.002S5 MAIN - RKGST - ERROR BOUND

STPMX 5,12 MAIN - RKGST ~ MAXIMUM STEP SIZE

WTRG 1. MAIN - RKGST - WEIGHT FOR RG

WTTH 1. MAIN - RKGST - WEIGHT FOR Total Mass

WTYA 1. MAIN -~ RKGST - WEIGHT FCR ws

WTYC 1. MAIN ~ RKGST ~ WEIGHT FOR s¢

WTEB 1. MAIN - RKGST - WEIGHT FOR Energy Bslance

WTaB 1. MARIN - RKGST - WEIGHT FOR Momentum 23lsnce
WTuh 1. MAIN ~ RKGST - WEIGHT FOR UeffXHer?

XLI 0.05 ALPH - LOWER LIMIT OF SEARCH FOR ALPHA

XR! 0.40 ALPH - UPPER LIMIT OF SEARCHM FOR ALFHA

EPS 90.001 ALPH - ERROR BOUND USED BY °RTMI®

ZL0W 0.01 ALPHI - aaximum BOTTOM HEIGHT FOR FIT OF ALFHA
]

STPINZ -0.02 ALPHI - INITIAL RKGST STEP <0.

i
ERBNDZ 0.003 ALPHI
]

ERROR BOUND FOR RKGST

STPMX2Z -0.04 ALPHI
!

! Note that commsent lines can be mixed with the numbers.
t

SRCOER 0.007 SRC10 - OQUTPUT Error criteria

MAXIMUM STEP FOR RKGST 0.

SRCSS 5.2 SRC10 - ain time for Steadw; STPMX

SRCcut .0001 SRC10 - min height for blanket

htecut .10 SRC1 - ain height for blanket heat transfer
ERNGCBL 1.0005 NOBL - CONVERGENCE CRITERIA ratio

NQBLPT 100. NGBL - NUMBER OF POINTS

! USED ON THE LAST PORTION OF THE SOURCE

Figure III.4. SYSSDEGADIS:EXAMPLE.ERl listing.
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gl
e
’y“ﬁ crfger 0.008 error criteria in building GENI vectors
'sf_:'o !
‘yﬁf ersilon 0.59 ersilon USED IN AIR ENTRAINMENT SPECIFICATION
ERIRF" !
- ! /SPRD.CON/
! ]
oA ;
4$% ce 1.13 constant in gravity slusering eauation
f?ﬁ delrhomin 0.023 stop cloud srread if delrho<delrhoain
!
i
Key ! /STFC/
M !
'Qgt s2stp0 0.01 SIF - Initial ster size
;?&' szerr 0.001 SZF - Eprror criteria
fif‘ szstamx S.0 SZF - Maxioum ster size (=] a
-—— s2520 0.01 SZF - Initial V3lue of dellauxUeffsHef?
@ !
[.i. ]
P ! /ALPHcon/
wHRE !
:_u.: ialefl 1. ALPHI - calculation flagi 0) aleha=alecai 1)1/(142)5 2)1
A alpco 0.2 ALPHI - Value for aleha if IALFFL = 0
!
iy '
B ‘l :
e ! /PHIcos/
g |
0 irnitl 3. PHIF - calc flas
U dellay 2,18 Raito of Hl/Hef?
. !
Aot !
‘::f‘:' |
«gb: ! /VUcoa/
"é‘.‘l t
fﬁn: vua 1.3 Constant Av in source model
] vub 1.2 Constant Bv in source model
' vuc 20,0 Constant Ev in source sodel
ey vud ‘b4 Constant Dv in source model
}ig, vudelta 0.20 Constant DELTAv in source model
oy !
A ! End-of-File
48
o
iy
W Figure III.4. (continued)
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ay III.3 Pseudo-Steady State Module--DEGADIS2
\
" DEGADIS2 performs the downwind dispersion portion of the
»
:p calculation for each of several observers released successively
B over the transient source described by DEGADISL. DEGADIS?2 is

composed of the following subroutines (Figure III.S5):

z% (*) AFGEN is a utility which linearly interpolates
@2 between a pair of points based on a list of
. supplied values (C-2).
a4
g (*) DEGADIS2 contains the program overhead and
&S sequentially calls the routines to recover
4 the information generated in DEGADIS1,
‘z recover the numerical parameter file
,ﬁ RUNNAME.ER2, and perform the simulation
b (c-19).
£V
j& (*) ESTRT2 recovers the numerical parameters contained F
g in the file RUNNAME.ER2, particularly the
f; number of observers NOBS (C-39).
IS
{¥ (*) OB contains the ordinary differential equations
?E vhich average the gas source for each
fA observer (C-69).
s
Qq ‘ (*) PsSs contains the ordinary differential equacions
gt vhich 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 vhen PSS is active
. (C-75).

YRS '3 " \'l.' :
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DEGADIS2
Cc-19

29

STRT2

AFGEN

C-140

RIPHIF
Cc-81

ESTRT2

C-39

SSSUP

RRGST
C-84

SURFACE

C-147

TPROP

C-152

TRAP

C-174

TS

Cc-177

UIT

C-182

C-132

TUPF
C-178

OB
C-69

PSS
c-72

PSS0OUT
C-75

SSG
C-122

TRANS2

Figure III.S.
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DEGADIS2 flow chart.
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)
oy (*) RIPHIF is a seriss of utilities which calculates
]
Ek the Richardson number and the value of ¢(Ri)
‘% (C-81).
) ]
« (%*) RKGST is a utility routine which performs
2
,::: ) numerical integration of a specified system
s:’ of equations using a modified fourth order
K
byt Runge-Kutta method (C-84).
0
W (*) SSG contains the ordinary differential equations
' which describe the portion of the downwind
L]
4 dispersion calculation when
{‘ b =0 (C-122).
¥
¢
4
.,_j (*) SSGOUT governs the output of calculated points to
3 the file RUNNAME.PSD when SSG is active
(C-124).
A
- (%) SSSUP is a supervisor routine which controls the
o, averaging of the source for each observer,
o the portion of the downwind dispersion
:; calculation when b > 0, and the portion of
;:: the downwind dispersion calculation when :
o
20 b =0 (C-132). '
e ‘ |
o (%*) STRT2 recovers the information generated in
‘9]
o DEGADIS1 contained in the file
o RUNNAME.TR2 (C-140).
g
o3 (*) SURFACE is a utility routine which estimates heat
K and water transfer rates across the bottom
. surface of the gas layer (C-147).
F
‘.
i
)l‘
"
o
.
¥



(*) TPROP

(*) TRANS2

(*) TRAP

(*) TS

(*) TUPF

(*) UIT

i1

is a series of utility routines which
estimate the thermodynamic properties of a
given gas mixture (C-152).

writes the information necessary for
DEGADIS3 to the file (RUNNAME.TR3)
(C-169).

is a utility included for program
diagnostics (C-174).

calculates the time when a given observer
vill be at a given downwind distance
(C-177).

contains the two routines which determine
the intersection of the upwind/downwind edge
of the secondary gas source with a given
observer (C-178).

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
SYSSDEGADIS:EXAMPLE.ER2 file will be
adequate. See Figure II.1l or II.2. A copy
of SYS$DEGADIS:EXAMPLE.ER2 is included in
Figure III.6

RN |



o
o
‘ .
‘ 32
R
i (*) RUNNAME.TR2 contains the basic simulation definition
;g: as well as calculated secondary source parameters.
g0
S - DEGADIS2 generates the following output files:
U (*) RUNNAME.PSD contains the calculated downwind
EX
65? dispersion parameters for each observer.
'.':.'
R DEGADIS3 sorts this information to determine
s the downwind concentration profiles as a
K
2 function of time.
e
gl
R
£ (*) RUNNAME.TR3 contains the simulation definition and
%f the number of each record type written to
{5' RUNNAME . PSD.
)
}.
o X
::‘l
IIT.4. Time Sort Module--DEGADIS3

o3 DEGADIS3 sorts the downwind dispersion calculation for each
A"
¢ﬁ$. 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
-

-y (Figure III.7):

o
W
’5‘ (*) DEGADIS3 contains the program overhead and

- sequentially calis the routines to recover
. the information generated in DEGADIS2,
 ;§ recover the numerical parameter file
i RUNNAME.ER3, sort and apply the along-wind
dispersion correction to the results of

o DEGADIS2, and output the results (C-24).
‘. U
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23
u?f% ! This is an examele for an *ER2' run rarameter file.
é?% ! The same rules aeely as for the °ERL‘ files.,
Rk ;
?ﬁx' 123456789012345678901234567890
Al ' 1 2 3
]
ﬁpr ! These values are in common area /ERROR/
". ! !
'%ﬁ:- * SYQOER 0.03 SSSUP - RKGST - INITIAL SY
'\& ERRO 0.005 SSSUP - RKGST(DBS) ~ ERROR BOUND
) SZOER 0.01 SSSUP - RKGST(0BS) - INITIAL SZ
WTAIO 1.0 S8SUP - RKGST(OBS) - WEIGHT FOR &I
AWV WTQ00 1.0 SSSUP - RKGST(0BS) ~ WEIGHT FOR Q
fﬂk; WTSZ0 1.0 SSSUP - RKGST(0OBS) - WEIGHT FOR S2
sgi * ERRP 0.003 SSSUP - RKGST(PSS) =~ ERROR BOUND
‘h q * SMXP 10. SSSUP - RKGST(PSS) ~ MAXIMUM STER
A = WISZP 1.0 SSSUP - RKGST(PSS) ~ WEIGHT FOR SZ
F, % * WTSYP 1.0 SSSUP - RKGST(PSS) ~ WEIGHT FOR SY
A = WTBEP 1.0 SSSUP - RKGST(PSS) ~ WEIGHT FOR BEFF
‘oM * WTDH 1.0 SSSUP - RKGST(PSS) - WEIGHT FOR DH
i\d3 = ERRG 0.003 SSSUP - RKGST/SSG) - ERROR BOUNL
vrg x* SMXG 10. SSSUP - RKGST(SSG) - MAXIMUM STES SIZE
j‘L‘ ERTDNF 0,0005 TDNF - CONVERGENCE CRITERIA
ERTUPF 0,0005 TUPF - CONVERGENCE CRITERIA
. * WTRUH 1.0 SSSUP - RKGST(S8G) - WEIGHT FOR RUH
. : » WIDHG 1.0 SSSUP - RKGST(SSG) - WEIGHT FOR DM
h ' !
',:f ! These values are in cosmson ares /STP/
el !
G STPO 0.05 SSSUP - RKGST(OBS) - INITIAL STEP
,{,' * STPP 0.05 SSSUP - RKGST(PSS) - INITIAL STEP
h, » * QODLP 0.06 SSSUP - RKGST(PSS) - RELATIVE QUTFUT DELTA
e = QODLLP 80. SSSUP-RKGST(PSS)-MAXIMUM DISTANCE BETWEEN QUTFUTS(m)
,;56 * STPG 0.0S SSSUP - RKGST(SSG) - INITIAL STEP
.{? * (DLG 0.045 SSSUP - RKGST(SSG) - RELATIVE QUTPUT DELTA
N = QDLLG 80, SSSUP-RKGST(SSG)-MAXIMUM DISTANCE RETWEEN QUTPUTS(m!
F I
!ﬁ,: ! The last variable NOBS is in /CNOBS/
o !
'I?R ! Note! it is read in 33 a3 real value even thoush 1t is integer tupe
0 ! in the program.
s !
! NGRS 30,
b !
#Ji !
s !
:pﬁ ! End-of-File
3
S

*used by steady state simulation

Figure II1.6. SYSSDEGADIS:EXAMPLE.ER2 listing
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DEGADIS3
C-24

TPROP
C-152

TRAP

C—l74'

TS
Cc-177

Figure III.7.

STRT3
C-145

ESTRT3
C-43

SORTS
C-104

GETTIM
C-46

SORTS1
C-107

SRTOUT
C-119

TRANS 3
c-173

DEGADIS3 flow chart.
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35

(*) ESTRT3 recovers the numerical parameters contained
in the file RUNNAME.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.ER3J
(C-104).

(*) SORTS1l 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

estimate the thermodynamic properties of a
given gas mixture (C-152).

coC
? : (*) TRANS3 writes RUNNAME.TR4 which contains the
.
‘¢: necessary information to recover the other
! 3‘ output files for this simulation
e~y (C-173).
L} IQ’
\’ﬂ
:35 (*) TRAP is a utility included for program
Y
K% ) diagnostics (C-174).
r‘:. -
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(*) TS calculates the time wvhen a given observer
Eﬁ will be at a given downwind distance
S (C-177).
3£
e As input, DEGADIS3 requires three files:
oy
?:, — (*) RUNNAME.ER] contains various numerical parameters
O including the time sort parameters and the
\ flag which dictates whether the along-wind
Sg dispersion correction is applied. A copy of
:ai SYS$DEGADIS:EXAMPLE.ER3 file uses the
;a: default time sort parameters and includes
{' the along-wind dispersion correction which
:§ should apply for most simulations. See
t& Figure II.2. A copy of
o SYS$DEGADIS:EXAMPLE.ER3 is included in
' Figure III.8.
oy
o
:“ (*) RUNNAME.PSD contains the caleculated 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
K : written to RUNNAME.PSD as well as the

o simulacion definition.
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Y
nl:,l;;
oy
u:.
::::s
el
m \ :
g;ﬁ& ! This is an example for an °ER3* run »arameter file.
%f i ! The same rules arerly as for the °*ER1’® files.
oy |
e .
e 123454789012345678901234567890 |
! 1 2 3
- Rt ! i
:’, ! These values are in common area /ERROR/
J '
"‘_5 ERT1 20. FIRST SORT TINE
o ERDT s SORT TIME DELTA
;‘k ERNTIM 20, NUMBER OF TIMES FOR THE SORT
)
& :
¥ ! Note! ERNTIM is entered 3s 3 real variable even though
;@ﬁ{ } it is an inteder tuyee v3riable in the »rodraa.
239 !
SN . .
WheY ! The value of CHECKS determines whether the sbove sart »srameters
e ! are used. CHECKS is initialized through the ma3ssed transfer
i ! files to .FALSE, CHECKS is set to .TRUE, if 3 real value of I,
,.g?_ ! is pa3ssed in this file.
N |
B m' .
e CHECKS 0. USE THE DEFAULT TIME PARAMETERS
AR | CHECKS 1. USE THE TIME PARAMETERS GIVEN ABOVE
N .n(' |
-4 !
é;”' sigx.flag 1. correction for x-direction dispersion is to be aade
Q:i{ lgigx_flasg Q. no correction for x-direction disrersion
s )
e ;
o ]
! End-of-fFile

Figure III.8. SYS$SDEGADIS:EXAMPLE.ER3 listing.
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c-38

MR T R ]

As output, DEGADIS] generates two new files:

(%) RUNNAME.SR3 is the formatted output list of the
time-sorted concentration parameters.

" Concentration contours are generated for the

i . specified upper and lower flammability at

it - the specified height entered in DEGADISIN.

iy An example is included in Section IV.

& (*) RUNNAME.TR4 contains the necessary information to
) recover the other output files to facilitate

¢ further processing.

III.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 DEGADIS1. SDEGADIS2 is composed of the following
subroutines (Figure III.9):

(%*) AFGEN is a utilicty which linearly interpolates
W between a pair of points based on a list of

i supplied values (C-2).

(*) ESTRT2SS recovers a subset of the numerical
parameters contained in the file RUNNAME.ER2
D (C-41).

(%) PSS i{s the same subroutine used in DEGADIS2; it
contains the ordinary differential equations
which describe the downwind dispersion

D calculation when b > 0 (C-72).
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SDEGADIS2
C-96

39

STRT2SS
C-143

AFGEN

ESTRT2SS
C-41

RIPHIF
Cc-81

PSS
Cc-72

PSSOUTSS
Cc-78

RKGST
Cc-84

SSG
c-122

SSGOUTSS
C=127

SURFACE
C-147

TPROP
C-152

TRAP
C-174

ssouT
C-130

Figure III.9.

SDEGADIS2 flow chart.
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(*) PSSOUTSS

(*) RIPHIF

(*) RKGST

(*) SDEGADIS2

(*) SSG

(*) SsGoUT

(*) ssouT

40

governs the output of calculated points to
the file RUNNAME.SR3 when PSS is active
(C-78).

is a series of ucilities which calculates
the Richardson number and the value of ¢(Ri)
(c-81).

is a utilicy routine which performs
numerical integration of a specified system
of equations using a modified fourth order
Runge-Kutta method (C-84).

contains the program overhead and
sequentially calls the routines to recover
the information generated in DEGADIS1,
recover the numerical parameters file
RUNNAME.ER2, and perform the steady state
simulation (C-96).

is the same subroutine used in DEGADIS2; it
contains the ordinary differential equations
vhich describe the downwind dispersion
calculation when b = 0 (C-122).

governs the output of calculated points to
the f£file RUNNAME.SR3 when SSG is active
(C-124).

writes RUNNAME.SR3 and calculates the

concentration contours (C-130).
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o

‘, (*) STRT2SS recovers a subset of the information

E;:‘t generated in DEGADIS]1 contained in the file
;ﬁk; RUNNAME. TR2 (C-143).

00

(*) SURFACE {s a utility routine which estimates heat

il and vater transfer rates across the bottom
1o
;15 surface of the gas layer (C-147).

el

(*) TPROP i{s a series of utility routines which

',:S':; estimate the thermodynamic properties of a
‘;:' ‘:' given gas mixture (C-152).
":) :r
;’i‘l';
i - (*) TRAP i{s a utility included for program
P diagnostics (C-174).
Y

0

X As input, SDEGADIS2 require two files:
Yoy
,4‘! (*) RUNNAME.ER2 contains various numerical parameters;
..5 the steady state simulation requires only
:. part of these. For most simulations, a copy

of the SYSSDEGADIS:EXAMPLE.ER2 file
will be adequate. See Figure II.1. A
copy of SYSSDEGADIS:EXAMPL.ER2 is

\ included in Figure III.6.

e’
o=
o

.~
d

(*) RUNNAME.TR2 contains the basic simulation definition

J as well as calculated secondary source
ié"l parameters; the steady state simulation
;:.‘:‘fgt requires only part of these.

% As output, SDEGADIS2 generates the following files:
,
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: (*) RUNNAME.SR3 is the formatted output list of the

o dovnwind concentration parameters.

S Concentration contours are generated for the

b specified upper and lower flammability at
the specified height entered in DEGADISIN.

.<‘<
- -
P

(*) RUNNAME.TR3 contains the necessary information to
recover the other output files to facilitate

o

-
.-

further processing.
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IV. EXAMPLE SIMULATIONS

In 1980, the U.S. Department of Energy sponsored at China
Lake, California, a series of nine LNG releases referred to as
the BURRO series of experiments (Koopman et al., 1982). The
input conditions (Table IV.1l) for the numerical examples in
this sections are those of BURRO 9 which was 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/mz s for LNG on water.

TABLE IV.1
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 Temperatures: 35.4° ¢
Atmospheric Humiditcy: 12.5%

Surface Temperature: 310 K
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e’
:'i': IV.1. Example Input Sessions

:hQ' The input procedures for simulation of the transient

o . release (RUNNAME=BURRO9) and the steady state release

N (RUNNAME=BURRO9S) are very similar. Therefore, only the

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

RS 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 restrictioms.

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

all acceptable responses are a single character

‘;j_ (capital or lower case). The defaulr responses are
.£¢£ denoted by a capital letter inside angle brackets
;H' (e.g. <>). When applicable, a menu of responses is
:&Q included inside parentheses.
a (*) For numerical responses, a comma, space, tab, or line
isz terminator (carriage return) may separate the numbers.
. (*) When a file is used as input (i.e. for the density or
gg; transient source input), DEGADISIN reads the same
iﬁg information from the file which would be entered at
:sg the terminal in the same order and in the same format.
a9

v
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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.

The 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.

The ambient temperature and pressure are entered.

DEGADISIN calculates the ambient air density for the given
input parameters.
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§ run dedadisin

DEnse GAs DISeersion Model ineut sodule.

Enter the sisulation nase : [DIRIRUNNAME burrods
INPUT MODILE — DEBADIS MODEL

Begeeeibireebirrasteiteeeririetise]
Enter Title Block — ur t0 4 lines of 80 characters
To stopy tuse *//°

Steady state siaulation of BURRO %

1/
ENTER WIND PARAMETERS — U0 (ass)s 20 (3)» and IR(a)
U0 — Wind velocity at reference height 20
IR — Surface Roudhness

605’30'2.05’"

Enter the Pasauill stability class! (A1BCiDsEsF) D> ¢

The values for the atsoseheric maraseters are set as follous:

DELTAS +2000
BETAL 0.9000
Konin-0bukhov lenath: -9.33M a
Sidna X Coefficient! 0.0200
Sides X Power: 1,2200

Sigma X Minisum Distance! 130.0000 o

Do you wish to chanse any of these?
{NosDeltarBetarLengthsCoefficient Poversifiniaun) N> L
Note!: Faor infinitw ML = 0,0

Enter the desired Monin-Obukhov lendth: (a) -140.

The values for the ataospheric earameters are set as follows!

DELTA: 0.2000
BETA! 0.9000
Monin-Obukhav length: -140,0000 »
Sigea X Coefficient! 0.0200
Sitaa X Power: 1,2200

Sigea X Minimum Distance! 130.,0000 »
Do you wish to change any of these?
{NosDeltasBetarLengthsCoefficient Pouerrfinisus) <N

Enter the ambient temseerature(C) and rressure(ata)! 35.4:0.94
The asbient husidity can be entered 3s Relative or Absolute.
Enter either R or A R or 3}

Enter the relative humidity (%) 12,5

Asblent Air density is 1,0731 kd/a823
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If the release is isothermal, respond "Y". A positive
response causes DEGADISIN to ask for a list of
concentration, density, and mole fractionm 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.

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

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. 1If 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.

The lowest concentration of interest is the concentration
at which the calculations are stopped.
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L
oy
3 @D s this an sothersal smll? <y or W

A
N @ Is heat transfer to be included in the calculations <y or N> ¢
at Enter the surface tesserature (=1 X ! 310.

N Do vou want to use the built in correlations the LLML correlations or
g: enter a rarticular value?

8 (CorrrsllMicorriValue) <O

S, %

:. @ Is uater transfer to be included in the source <4 or ¥

. Enter the code name of the diffusing species: lng

L)

4 @ The characteristics for the das are set as follows:

Molecular weight: 14,04

Q@ Storage tearerature (K1$ 111,70

A Density at storade temeeratures FAMB [kg/m$331:  1,4843

g Mean Heat caracity constant 3+60000E-08
e Mean Heat caracity rower 9.0000

> Uprer Flammability Limit [scle frac) 0.15000
j_’a Lower Flaamability Liait [sole fracl 5.00000E-02
- Height of Flzsmability Liait [al 0,50000

g - Jo sou wish to chande any of these? (Nor¥olerTearsDensHeat:Powerrlprersiouers) <N> z

Enter the desired Heisht for the flamsable lisit calculations: 1.0

The characteristics for the das are set as follows:

)

‘ Molecular weisht! 16.04
128 Stgrade tesrerature (K1! 111.70
b Density at storase tesseratures PAMB (ke/ag231:  1,6845
) Mean Heat capacits constant 5.60000E-08
‘: Mean Heat caracity rower 5.0000
k> Usser Flassability Lisit [mole fracl 0,135000
iy Lower Flamsability Lisit Caole fracl 5. 00000E~02
0 Heisht of Flameability Lisit (al 1.0000
A @ Do vou wich to change any of these? (Nor¥olerTearsDensHeatsPowerrispersLoversZ) N>
N Enter the LOWEST CONCENTRATION OF INTEREST (ka/a$33) : S.e-3
‘h-
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_ﬂj
A initial mass of gas can be specified over the source.
\n; This can be used to model aboveground release such as the
Gy Thorney Island Trials and should be zero for steady state
. releases.

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.

-
&
ala

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
v the programs. Access is granted as a convenience.

®

-
Al

o

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

2

"
“wi

® G

If so desired, DEGADISIN will initiate the command
procedure under VMS. 1If not, the program returns to the
operating system.

. 5] g
o b

! -",f Pl of

- >
LY %’\(':.‘." -

L RALY

{

P -
A3
A n A

LA ST, e
AN .

{-J- .

)

:aﬁﬁﬁ}ffhh;awzuﬂ :J

f"-ff{ff
A OAY
4L

LAY
.-‘r"’ *»"'



3

b3 0
AR AN

50

)

s,
}_‘ Seec:fication of source rate and extent.

.‘lq

‘C
2& Enter the initial aass of sure 93s over the source. (kg)
45 (Positive or zero)! 9.

ad

x . @ Is this a Steady state simulation? <y or 0 ¥
o . Enter the desired evolution rate (=] kw/sec : 130,

b Enter the desired source radius [=] s | 22,06
-:i:l In addition to the information Just obtaineds DEGADIS
R0 requires 3 series of nuserical raraseter files which use
,':o:;" the sase nase 3s [DIRIRUNMAME given above.
D X)
4
O For conveniences exasrle rarameter files are included for
2 each stery They are!

ey EXAMPLE.ER1 and

7 EXANPLE, ER2

R e Note that each of these files can oe edited during the course of the
:} sisulation if a raraseter rroves to be out of srecification.
& (]

@ Do you want 3 cowsand file to be denerated to execute the srocedure? <Y or n»

,;,:«; The comsand file will be senerated under the file naase!
f::' burro?s.cos

¥
) (]
5% @ Do vou wish to initiate this erocedure? <y or N>

o '
!;i
s
4,

.,
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NOTES ON TRANSIENT SIMULATION OF BURRO 9

uf{ Beginning with the specification of the source rate and extent
Yol the responses to all of the previous questions except the

N

e simulation name (RUNNAME) are the same for the steady state

case and are not repeacted.

R An initial mass of gas can be specified over the source.
Qﬂ This can be used to modesl aboveground releases such as the
) Thorney Island Trials.

w; 4
T

The default response is for a transient release.

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

® OO

o
-N'
Qf' An input file can be used to enter the data triples to
{2 avoid typing errors or to use as output from another model
oo such as a liquid spreading model. The file format is the
e same as the terminal entry format.
po
O The first item is the number of triples used in the
b

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.

If so desired, DEGADISIN wil initiate the procedure under
d VMS. If not, the program returns to the operating system.
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Seecification of source rate and extent.

Enter the initial sass of rure gas over the source, (kg)
(Positive or zers): 0,

&)

Is this 3 Steady state sisulation? <y or

®

Source Descrirtion

The sase fora used by the density descristion
is used by the source descrirtion as follows

®

first roint -— tisez0 E)R1 3t initial (nonzero) values

.

naxt to last soint — timesTEND EsR1=0.
last eoint tinse=TEND+ EsR1=0.

Note! the Pinal tise is the last Lise entered where E and Rl are non-zero
Do wou have an ineut file for the Source Descrirtion? [y or N]

O 6

ENTER THE NUMBER OF TRIPLES (a3x= 30) FOR THE SOURCE DESCRIPTION: 4

Enter TIME (sec)s EVOLUTION RATE (ke/skX3)y and POOL RADIUS (m)
00'1300!?2006
30.!130.122.06
810100100
82,70420.

In sddition to the inforsation Just obtained» DEBADIS
reauires 3 series of nuaerical parameter files which use
the sase nase as (DIRIRUNNAME diven above.

For conveniencer exaarle rarsaeter files are included for
each ster. They arel
EXAMPLE .ER1»
EXWLE.EM» m
EXAMPLE ,ERT
Note that each of these files can be editted during the course of the
siaulation if a rirameter proves to be out of seecification.

Jo vou want a cosmand file to be denerated to execute the srocedure? <Y or n
The cosmand file will be generated under the file nase:!
burro?.com

Do you wish tg initiate this procedure? <y or N>
$
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45\ N

" The generated INP files for BURRO9S and BURRO9 are shown
?z". in Figures IV.1 and IV.2. If necessary, the user may edit the
i., Q INP file before begimming the simulation. The generated

;'::;‘ command procedurss are shown in Figures II.1l and II.2.

:E IV.2. Example Simulation Output

'i. After proper completion of the model, BURRO9.LIS and
\': BURR09S.LIS contain the output listing for the transient and
}\‘ steady state releases, respectively. Figure IV.3 shows the
::\ predicted maximum ground level centerline concentration for
!.'p' BURRO9 as well as the maximum reported concentration as a
?;5 function of downwind distance.

Y

B

'|“":




¥ o

"
e D

r'e
d

Lt

o OARY
h‘.‘ah‘."‘i A RN 1 .

P

54

Steads state simulation of 3URRG ¢

4,500000 8.000000 2,0500000E-04
3
0,2000000 0. 2000000 -140,0000
2,0000000E-02  1.220000 130,0000
308,3300 0.9400000 $+1530441E-03
¢ 310.0000
1 0.0000000£+00
0 0.0000000E+00
Ing
16.04000 111,7000 1,484480
5,6000001E-08  5.000000
0,1500000 5.0000001E-02  1,000000
4,9999999E-03
.0000000E4+00
3
0,0000000£400  130.0000 22,06000
6023000 130,0000 22,06000
4024,000 0.0000000E+00  0,0000000E+00
4025.000 0.0000000E+00  0,0000000E+00

FFFFTF
14-HAY-1985 04:43:28,92
130,0000 39,10033 39.10033

Figure IV.1l. BURRO9S.INP listing.

...........
--------

r e
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Transient simulation of SURRD ¢

6,300000 8.000000 2,0500000E~04
3
002900000 009000000 ‘14000000
2.0000000E-02  1,220000 130.0000
308.3500 0. 9400000 5, 1530441E-03
0 310.0000
1 0.0000000E400
0 0.0000000£400
Ins
16.04000 111.7000 1.684480
3,6000001E-08  5.000000
0.1300000 3.0000001E~02  1.000000
4,9999999€-93
9.0000000£400
4
0.00000006+00  130.0000 22,06000
80.00000 30,0000 22,06000
81,00000 0.0000000E+00 0.0000000E+00
82,00000 0.0000000E+00 0. 0000000E+00
FFFFFF
16-HAY-1985 04:37:58.67

Figure IV.2. BURRO9.INP listing.

Ty
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ly APPENDIX A

o DEGADIS MODEL INSTALLATION ON VAX/VMS

DEGADIS was developed under VAX/UMS V3.5 and VAX-1l Fortran

fﬁ V3.5 although there should be no installaction difficulty for
%* VAX/VMS V3.2 or later.
%z The directory which contains the Fortran source code for
; DEGADIS must be equivalenced with the logical name
&) SYS$DEGADIS:. 1If the full directory specification is
vl DQAO: [HACS .DEGADIS], issue the VAX/VMS command:
": $ ASSIGN DQAO:[HACS.DEGADIS] SYS$DEGADIS:
pLY
' with either the /PROCESS, /GROUP, or /SYSTEM qualifier (/SYSTEM
R is recommended). Once this assignment is made, the files must
iﬁ be compiled and linked to form DEGADISIN, DEGADIS1, DEGADISZ2,
": DEGADIS3, and SDEGADIS2. The process which compiles and links
L DEGADIS must have READ, WRITE, and EXECUTE access privileges to
: SYSSDEGADIS while only READ and EXECUTE access privileges are
' %
» needed to execute the existing models.
:'
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o APPENDIX B
‘:'ﬂ?in
ant CONSIDERATIONS FOR INSTALLATION OTHER
LA
pEM THAN VAX/VMS
3"{

o
o
e There are two types of problems which may occur when
A
§h Y attempting to install DEGADIS on a different computer or
:&g, operating system. The first source of difficulty is the use of
2&2 non-standard ANSI Fortran 77 language elements. The second
h A
233 source of difficulty is the use of extermal VAX/VMS routines in
o DEGADIS.

o

:& The following list is a collection of the VAX-1l Fortran
L0
BAT extensions which have been used in DEGADIS:
Gried (*) In-line comments--An exclamation mark (!) is used to
éﬁ; include comments at the end of a valid statement.
¢
.v‘ Y (*) Special characters--The underscore (_) is used in
ol variable names.
721 (*) DO loops--DO loops are used with the structure:
LW
;:,:'». DO v = el,e2(,e3]

W
Y "‘:
"3%“'
R
Yy :
s END DO
"'z where v is a variable name and el, e2, and el are
5
‘é x numeric expressions. The numeric expressions have the
i standard Fortran 77 meaning.
f§*§ (*) INCLUDE statements--INCLUDE statements simply allow
:?E; other source files to be inserted in the routine being
v
3‘i7 compiled at this point in the source. The system
;rﬁ
1
y" .'\
AN
4'0‘,:,1

e}
e
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o
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(*

(*)

(*)

(*)

B=2

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 om 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

are concatenated using two slashes (//).

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.

LIBSDATE_TIME

ISTAT = LIBSDATE_TIME (STRING)

LIBSDATE_TIME 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$DO_COMMAND (STRING)

LIB$DO_COMMAND issues the command STRING (a character
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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o APPENDIX C
}b ”:
" CODE LISTING
Sy
g
3‘:'
.
P
- AFGEN.FOR c-2 RKGST.FOR c-84
ot ALPH.FOR c=3 RTMI.FOR c-92
Wt CRFG.FOR C-6 SDEGADIS2.FOR C-96
W DEGADIS1.DEC C-11 SORTS.FOR c-104
heay DEGADIS1.FOR C=-12 SORTS1.FOR c-107
ok DEGADIS2,DEC C-19 SRC1,FOR c-111
L2 DEGADIS2.FOR C-20 SRTOUT.FOR c-119
e DEGADIS3.DEC C-24 35G.FOR. c-122
23 DEGADIS3.FOR C-25 SSGOUT.FOR c-124
-0 DEGADISIN.DEC C-29 SSGOUTSS.FOR C=127
N ' DEGADISIN.FOR C-30 SSOUT.FOR c-130
R ESTRT1.FOR Cc-35 SSSUP.FOR Cc-132
. ESTRT2,FOR Cc-39 STRT2.FOR c-140
A ESTRT2S5.FOR C-41 STRT2SS.FOR  C-143
11 ESTRT3.FOR  C-43 STRT3.FOR C-145
e GAMMA . FOR C-44 SURFACE.FOR C-147
B GETTIM.FOR  C-46 SZF.FOR c-149
HEAD,FOR C-48 TPROP . FOR c-152
W, I10.FOR C-53 TRANS1.FOR  C-166
thay I0T.FOR c-55 TRANS2.FOR  C-169
e NOBL.FOR C-67 TRANS2SS.FOR C-171
.:;&n ‘ 0B.FOR C-69 TRANS3.FOR  C-173
o PSIF.FOR c-71 TRAP . FOR c-174
e PSS.FOR c-72 TS.FOR c-177
PSSOUT.FOR c-75 TUPF ,FOR c-178
PSSOUTSS.FOR C-78 UIT.FOR c-182

]
AR
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RIPHIF .FOR c-81
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c-2

c..'.’."..000.Q."QO.'000'0.0'00'.00.0..00000000.0.‘000.'00000

c
c THIS FUNCTION LINEARLY INTERPOLATES FROM THE GIVEN
c PAIR OF DATA POINTS,
c
FUNCTION AFGEN(TABsXsSPEL)
Inrlicit Re3lXx8 ( A-Hs 0-Z )» Integerxd ( I-N)
!
c |
include ‘suys$dedadis:DEGADIS1.dec’ i
comaon/nend/raundns suund
c
characterxd4 esound
charscters(x) SPEC
DIMENSION TAB(1)
c
IF(X .GE. TAR(1)) GO TO 95
WRITE(lunlog»1100) :rspec
AFGEN = TABR(2)
RETURN
c
9% continue
ix =1
100 Ix = ix + 2
c
IY=IX+1
IF{ TAB(IX).ER.POUNDN .AND. TAR(IY).EQ.POUNDN ) GO TO S00
IF(X .GE. TAB(IX)) GO TO 100
c
IXP = IX-2
IYP = IXP + 1
[
SL = (TAB(IY) - TAB(IYP))/(TAR(IX) ~- TAR(IXP))
AFGEN = SLx(X - TAB(IXP)) + TAB(IYP)
RETURN
c
500 CONTINUE
IX = I%X-2
IY = 1Y=-2
IXP = IX-2
IYP = 1Y-2
c
£ SL = (TAB(IY) -~ TAR(CIYP))/(TAB(IX) - TAB(IXP))
P AFGEN = SLR(X - TAB(IXP)) + TABCIYP)
. c
. 1100 FORMAT(2X»/?AFGEN? UNDERFLOW: ardument: ‘»1pd913.5:5X»A20)
RETURN
END
444
1 -- systdegadis!AFGEN,FOR
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COOOOOOOOOOOOOOOOOOODO000'00000000000000000000000'00"00'0000000
c
c SUBROUTINES TO CALCULATE THE VALUE OF ALPHA
c

SUBROUTINE ALPH
Iarlicit Real28 ( A=Hy 0-Z )» Intederxd ( I-N)
c
include ‘sys$dedadisiDEGADIS1.dec’
c
COMMON
$/ERROR/STPINSERBND» STPMXsWTRGsWTtarWTuarwtycrutebsutabrwtuhs XL,
$ XRIJEPS:ZLONs»STPINZSERBNDZ,STPMXZsSRCOERsSrusSrISTCCULY
$ htoutsERNOBL sNOBLetscrfgeryersilon
$/PARM/UO9 20y ZRy ML »USTAR»K»GsRHOE s RHOAs DELTA»BETA» GAMMAF s CcLOW
$/ALP/ALPHAY31PhaL
$/3lshcon/ ialeflralrco
c
REALX8 ML,K
c
EXTERNAL ALPHI
c
PSI = PSIF(Z0sML)
USTAR = UORK/(dLOG{(Z0+ZR)/ZR) -~ PSI)
c
it(u0 .ea. 0.) then
aleha = 0.
ustar = 0,
return
endif
c
if{ials?l.ea., 9) then
aleha = 3leco
return
endif
c

Cxxx RMTI USED TO DETERMINE THE ROOT OF THE REQUIRED INTEGRAL EQUATION
c

IEND = 40

IER = 0

CALL RTMI(XsFyALPHI»XLIs»XRI»EPS» IENDs[ER)
IF( IER .NE. O ) CALL tranr(19sIER)
ALPHA = X

RETURN
END

¢

¢

CODOOCD'OQOQ"OOO0.0000‘000000.'00.'000'000000000'0'00"'000000"0‘0

1 -- syssdedadis:ALPH.FOR
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c-4
(
c FUNCTION TD EVALUATE THE WEIGHTED EUCLIDEAN NORM OF THE
c ERROR ASSOCIATED WITH THE POQUWER LAW FIT OF THE WIND PROFILE.
c
FUNCTION ALPHI(X)
Isrlicit Realx8 ( A-Hy 0-Z )s Integer®d ( I-N )
c |
include ‘sys$desadisiDEGADIS1.dec’
c
COMMON
$/ERROR/STPINsERBND s STPMX WTRG»WTta s WTuarwtycrwtebswtabswtuns XLIy
3 XRI,EPS,»ZLOW;STPINZ,ERBNDZ,STPMXZ,SRCOER sresSs3PCCUL)
$ htcut»ERNOBL,NOBLAt)crfderyersilon
$/PARM/U0»Z0» ZR» ML sUSTAR K+ Gy RHOE s RHOAs DELTA» BETA» GAMMAF »CcoLOW
$/ALP/ALPHAralrhal
C
REALX8 ML,K
c
DIMENSION Y(1)sDERY(1)PRMT(S)»AUX(8)
EXTERNAL ARGsARGOUT
c
ALPHA = X
c
PRMT(1) = Z0
PRMT(2) = daaxli(ZLOWyzr) ! to take care of larde =r
PRMT(3) = STPINZ
PRMT(4) = ERBNDZ
PRMT(S) = STPMXZ
c
Y(1) = 0.0D00
c
DERY(1) = 1.0D00
(o
NDIM = 1
INF =0
[
CALL RKGST(PRMT»YsDERY»NDIMs» IHLF»ARGARGOUT ,AUX)
c
IF(IHLF .GE. 10) CALL trar(18yIHLF)
ALPHI = Y(1)
RETURN
END
¢
c
COOOOOOOOOOODO0000'00'.0.00.000‘l.QO“'OOOO.DOOOlOO‘C00000000000000‘0
c
€ FUNCTION TO EVALUATE THE ARGUMENT OF THE INTEGRAL EXPRESSION
c
SUBROUTINE ARG(Z»Y»DsPRMT)
. 2 == sys$degadisiALPH.FOR
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Iaplicit Rea2l%8 ( A-H» 0-Z )y Intedersd ( I-N )

c
include ‘sus$dedadis:DEGADIS].dec’
C
COMMON
$/PARM/UO» 20 ZRy ML »USTARy K+ G RHOE s RHOA s DELTA+ BETA » GAMMAF s CcLOW
$/ALP/ALPHAralrshal
$/3lshcom/ ialeflraleco
c
REALXS ML:K
c
DIMENSION Y(1)sD(1)sPRMT(1)
c
Crxx WEIGHT FUNCTION USED
c
W=1,000/(1,000 + 2)
it(ialsfl.eq. 2) uw= 1,000
c
Cxxx WIND VELOCITY @ Z -- BEST FIT
c
UBST = USTAR/KX(JLOG((Z+ZR)/ZR) - PSIF(ZsML))
c
Cxxx WIND VELGCITY @ Z -- POWER LAW APPROXIMATION
c
UALP = U0 X (Z/Z0) X% ALPHA
€
D(1) = ¥ & (UBST - UALP) % dLOG(Z/Z0) %X UALP
RETURN
END
¢
c
SUBROUTINE ARGOUT
RETURN
END
t ]

3 -- sws$dedadis ALFH.FOR
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c'....".‘.'.'0.000'.'000'00'0000.000’.0"0'.’00’0.0000'0000.'0

SUBROUTINE TO CREATE RADGs»Q@STRssrcdenssrcwcrsrcwarsrcenth DATA LISTS

PARAMETERS ~- TABLE - WORKSPACE VECTOR
NTAB - DIMENSION QF TABLE DIVIDED BY iout.src
RER - RELATIVE ERROR BOUND OF CREATED
DATA PAIRS BY LINEAR INTERPOLATION

VALUES OF TIMEs» RADGy heidhts QSTRs SZ0» wcr» uwar tho» Ris
werwasenthalryy tear |

ARE READ INTO i
TABLE(1) TO TABLE(13) RESPECTIVELY.

(AR RN A AN RN R RN N N RN RN NN R R EN RN RN RN NN XX I NN NN N W NN A A I Y

OO0 00000000000

SUBROUTINE CRFG(TABLE,NTABsrer)

Iaplicit Real%8 ( A-H» 0-Z )y Intesers4 ( I-N )

DIMENSION TABLE(1)

include ‘syssdedadis:DEGADBIS1.dec’
rarameter (zero= 1,e-20)

COMMON

$/GEN3/ radd(2rmaxl)rastr(2ssaxl)ssrcden(2rmaxl)rsreuc(draaxl)s

$ srewa(2smaxl)ssrcenth(2raaxl)

$/comata/ istabstambrrambshumidsisoflrtsurtrihtflsntcoriutflrutco
$/PARMSC/ RM»SZMs+EMAXsRMAX,» TSC1,ALEPH, TEND

$/PHLAG/ CHECX1sCHECX2sAGAINy CHECX3»CHECK4s CHECKS

$/NEND/ POUNDN»POUND

charactert4 sound
LOGICAL CHECK1,CHECX2sAGAINs CHECK3»CHECKA»CHECKS
DATA N1/1/

data iti/1l/
data ire/2/
data ias/4/
data idn/8/
data iwc/10/
dats iwasil/
data ien/12/

tiae - element no 1 in record

Radg - olament no 2 in record
Qstar - elesent no 4 in record

rho - element no 8 in record

we - elesent no 10 in record

w3 - elesent no 11 in record
enthalpy ~ elesent no 12 in record

e VS tms e cmm

QUTPUT CREATED VECTORS TO A PRINT FILE

OoO0O0On

1 -- swsddesadis:CRFG,.FOR
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oy
,3’-:
%ﬁ\ C=7
B
‘r" ! c
4‘1 READ(9s%) (TABLE(J)sJalriout.src)
) c
0 WRITE(851111)
0 WRITE(8)110%)
B if(isofl.ea, 1) then
‘ WRITE(851102)
. WRITE(8,1103)
:& WRITE(8s1140) (TABLE(J)»J=1,48)rtable(8)stable(?)
Ay else
ol WRITE(81100)
e WRITE(81104)
o WRITE(8+1140) (TABLE(J)»J=1,4)rtable(B) table(13) table(?)
- endif
Ay ispace = 1
o c
er 1100 FORMAT(/s3X»’'Time’s5Xs2xs'Gas Radius’s2:xs4Xs Height’r4X,
ARG 843 ‘Qstar’ »Sxs ¢y ST (x=L/2,) 129 1Xs ' Mole Prac C’y»2:y
ot $3xs ‘Density’ »4xy 1y ' Tomperature’ » ¢y Ixs ‘Rich No.’s3x)
i ‘. 1102 FORMAT(/+5Xs'Time’rSXr2:ts ‘Gas Radius’s2xr3X» ‘Height’s4X,
A $4xs ‘Qstar’ »3xs2xy 'SZ(x=L/2,) ' 12y 1Xs ‘Mole frac C’r23x
240 $3%r‘Density’ s 4% Iy ‘Rich No.’s3x)
ool 1103 FORMAT(1H »5Xs‘sec’16Xs6Xs ‘m’917%16X2 '8 17Xs
95y $2Xs ‘ka/REX2/S  13X16Xr ‘D 17X 114859349 'R/DEXT 1330913540 /)
Ak 1104 FORMAT(1H »SXs sec’s6Xr6Xr ‘n’17Xs6Xs 'n’ 17Xs
$2Xr ‘ke/mE%2/8 1 IXsb8Xs ‘0 17X 1439 329 "k /REXT 143089 'K 2700 L0300 /)
' 1105 FORMAT(1H »23X) '$2%3X’ 21X, ‘CALCULATED SOURCE PARAMETERS’s21X,
oo 3/ 323337)
2 c
L RADG(1s1) = 0,
XL RADG(2s1) = TABLE(2)
. asSTR(1,1) = 0,
e GSTR(2,1) = TABLE(4)
-’f srcden(1s1) = 0,
P sreden(2s1) = table(8)
He srewe(lrl) = 0,
Loy srowc(2s1) = tsble(10)
] srcwa(lsl) = 0,
ey, srewa(2s1) = table(ll)
\ srcenth(1s1) = 0,
;;I srcenth(2s1) = table(12)
- c
e READ(9,%) (TABLE(J)sJ=1riout_sre)
;e L=2
v c
,'ﬁt Cxxx L IS THE NUMBER OF RECORDS WHICH HAVE BEEN READ
/i, c
E‘ 100  CONTINUE
wa c DO 120 I=2,NTAB
sgte Cxxx MOVE LAST RECORD READ INTO THE LAST ACTIVE FOSITIOM OF TARLE
y 2 -- syssdesadisiCRFG.FOR
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DO 130 J = lriout.sre

KK = igut_src % (I-1) + J
130 TABLE(KK) = TABLE(J)

KK = iout.srec £ [

c
Caxx READ THE NEXT RECORD., INCREMENT L.
¢
LaL +1
READ(9»%,END=900) (TABLE(J)sJ=1siout_src)

[ ¥ o]

DO 140 Kkk = 251

KT
KRG
KQ@STR
KCA
Kwe
Kuws
Ken

iout_src¥(Kkk~1)
iout_srck(Kkk-1)
iout_srck(Kkk-1)
iout_srcx(Kkk-1)
iout_srcx(Kkk-1)
iout_srek(Kkk-1)
iout_srck{Kkk-1}

iti
irg
ias
idn
iwe
iwa
ien

+

timeslot = radd(1l,ni)
ratio = (table(kt) - timeslot) / (table(iti) - timeslot)

ANSRG = (TABLE(irg) -~ RADBG(2sNI)) X ratio + RADG(2:NI)

ANS@ = (TABLE(ias) = ASTR(2s/NI)) X ratio + QSTR{(2:NI)

ANSCA = (TABLE(idn) - srcden{2sNI)) X ratio + srcden(2,NI)
ANSWC = (TABLE(iuwc) - srcwc(2yNI)) X ratiac + srcwc(2sNI)
ANSwa = (TABLE(1wa) - srcuwa(2)NI)) X ratio + srcwa(2)NI)
ANSen = (TABLE(ien) - srcenth(2s;NI)}) % ratioc + srcenth(2,NI)

ERRG = ABS(ANSRG - TABLE(KRG))/TABLE(KRG)
ERASTR = ABS(ANSQ - TABLE(KQSTR))/(TABLE(KQSTR)+zero)
ERO = dMAX1(ERRGsERQSTR)

ERCA = ABS(ANSCA ~ TABLE(KCA)}/TABLE(KCA)
ERO = dMAX1(EROsERCA)

ERWC = ABS(ANSWC ~ TABLE(KWC))/(TABLE(KwC)+ zero)
ERO = dMAX1(ERO:ERWC)
ERwa = ABS(ANSwa - TABLE(Kwa))/(TABLE(Kw3)+ zero!
ERO = dMAX1{EROrERwa)
ERen = ABS(ANSen - TABLE(Ken))/(TABLE(Ken)+ zero)
ERO = dMAX1(EROsERen)

IF(ERO .GT. RER) GO TO 150
140  CONTINUE
120 CONTINUE

L o o o |
(g

WRITE(lunlo%»1110)

3 -- sys$desadis!CRFG.FOR

E g - ar e~ J

pol N o



Ao b Lobdi Ra 4o YO \ o g e g & ~
ALk L2 Y . 4 T Y T T Y P T Y T T W P T WY v =y W = w

c
Cxxx RECORD NEXT DATA PAIR., SINCE ERROR EXCEEDEDy RECORD THE LAST
C2xx DATA PAIR WHICH SATISFIED THE ERROR CRITERIA WHICH IS STORED
Cxxx IN TABLE(KK-(iout_src-1)) TO TABLE(KK)
c
150 NI =2 NI ¢+1
IF(NI .GT. MAXL)CALL trae(5)

KT
KRG
KGsTR

KK
KX
KK

iti
ird -
ias .
idn
iuc
iva
ien

iout_sre
iout_src
iout.sre
KCA KK - iout.src
KuC KK - iout.src
Kua = KK - iout.sre
Ken = KK - iout.sre

T R

RADG(1,NI)
RADG(2,NI)
QSTR{1,N1)
@STR(2,NI)
srcden(1sNI)
srcden(2sNI)
sreuc(1,NI)
srenc(2sND)
srcwa(1sNI) TABLE(KT)
srowa(2yND) TABLE (KWA)
srcenth(1,NI) = TABLE(KT)
srcenth(2sNI) = TABLE(KEN)

TABLE(KT)
TABLE(KRG)
TABLE(KT)
TABLE(KASTR)
TABLE(KT)
TABLE(KCA)
TABLE(KT)
TABLE (KWC)

c
Cx33 WRITE THE POINTS JUST RECORDED TO UNIT=8
c
if(isafl.ea. 1) then
WRITE(8,1140) (TABLE(J)sJakt kt+S)stable(ktt+7?)rtabla(ktiB)
else
WRITE(8,1140) (TABLE(J)»J=kt rkt+S)stablelktt+?)
1 table(kt+12)stable(kt+8)
endif
ispace = ispace + 1
if(ispace.ea, 3) then
ispace = 0
write(8s1111)
endif

GO TO 100
900 CONTINUE ! EOF encountered

NI =NI +1
IF(NI+1 .GT. MAXL) CALL tram(5)

RADG(1,NI) = TABLE(iti)

4 -- syssdesadis:CRFG.FOR




RADG(2,NI) TABLE(irg)
@STR(1sNI) = TABLE(iti)
ASTR(2sNI) = TABLE(ias)
srcden(1sNI) = TABLE(iti)
srcden{2)NI) = TABLE(idn)
srowec(1sNI) = TABLE(iti)
srcwc(2sNl) = TABLE(iwc)
srowal(lsNI) = TABLE(iti)
srcuwa(2sNI) = TABLE(iuwa)
srcenth(1sNI) = TABLE(iti)
srcenth(2sNI) = TABLE(ien)

if(isofl.ea., 1) then
WRITE(8»1140) (TABLE(J)»J=1:6),tabla(8)stable(?)
else
WRITE(8s1140) (TABLE(J)sJ=2118)stable(8)stable(13)stable(?)
endif
ismpace = israce + 1
if(ispace.ea, 3) then
ispace = 0
write(8s1111)
endif

NI =NI +1

DO 910 I =1,2
RADGCI»NI) = POUNDN
QSTR(IINI) = PQUNDN
srcden{IsNI) = POUNDN
srewc(I/NI) = POUNDN
srewa(IsNI) = POUNDN

srcenth(IsNI) = POUNDN
910 CONTINUE
c
RETURN
c

1110 FORMAT(’ ?CRFG? TABLE exceeded without point selection
$’'~ execution continuing’)
1111 FORMAT(1H )
c1140 FORMAT(1H s<iout_src>(1FG13.4y1X))
1140 FORMAT(1H »9(1PG13.691X))
END
14

S -- suys$degadis!CRFG,.FOR

OGO
"l\‘n"‘n"‘t‘«'ﬂ!‘n"‘w B0




:‘0 " " oy g o o " . - ErTTrETET W e —

250!

“h"!
el
10 -11

1y

?},7—"5 c.o.ootooooto0000.000000000.0500000,.0'0000000'00rovvoooco.

c
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K ,\g C  DIMENSIONS/DECLARATIONS for DEGADISI
i c
:;gk include ‘sys$degadis:DEGADISIN.dec’

R ¢

¢ maxl is the lendth of the /GEN3/ outerut vectors
S c
) raraneter ( lunlog= &

KO0 1 sartei=z 1,77 245 3851, I sart(pi)
k) 2 maxls 4600,

! 3 aax12= 2¥maxl,

4 iout_src=z 1)

1."‘& c
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FROGRAM DEGADIS1
c
(0220200030000 0000000 0000000300000 0000000000000 0000 0008 8080000000080 0 00882 ¢3 e
(2300030820002 0 2200000t r sttt ettt ettt ot stsstotsoststdoidtodtsesst]
(D edeootibiestbeto oot et dbiostotiirettetttobototesttstsostebiosrsottistds]

Prograa descrirtion:

DEGADIS! estimates the asabient wind profile rower alrha and
characterizes the rrimary das source.

Frodram usade:

Consuylt Yolume III of the Final Reeort to U. S, Coast Guard
contract DT-CG-23-80-C-20029 ontitled "Develorment of an
Ntaoseheric Disrersion Model for Heavier-than-Air Gas Mixtures®.

J+ A, Havens
T. 0. Seicer

University of Arkansas

227 Endineering Building
Desartaent of Chemical Endineering
Fsvettevilles AR 72701

April 19ST

This prodect was seonsared by the U. S. Coast Guard and the Gas
Research Institute undar contract DT-CG-23-80-C-20029.

Disclzimer:

This computer code material was sresared by the University of
Arkansss as an account of work seaonsored by the U. S. Coast Guard
and the Gas Research Institute. Neither the University of Arkansas:
nor 3any rerson acting on its behalf:

3. Makes any warranty or rerresentation» exrress or iarlied,
with respect to the accuracys completeness: ar usefulness
of the information contained in this coapruter code aaterialy
or that the use of any sepparatuss aethods numerical sodel,
or process disclosed in this computer code material may not
infrinde srivately cuned rightsi or

b, Assumes any lisbilits with reserect to the use ofs or for
damades resulting from the use ofy any inforaction,
3praratusy methods or »rocess disclosed in this computer
code material.

OO0 00O0DDO0O0O00OO0000000aO0000O00O00000O0O000000
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c
c
c DIMENSIONS/DECLARATIONS
c
Implicit Realx8 ( A-Hy 0-Z )s Intederxd ( I-N)
include ‘syssdezadis:DEGADRIS1.dec’
¢
c nt3d is the dimension of table divided by iout.src
¢
raraneter ( ntabd=210y
$ ntabantsb0/igut_src)
¢
include ‘{$ssdef)’
C
c BLOCK COMMON
c

COMMON

3/GEN3/ radg(2rma:l)sastr(2raaxl)rsreden{2rmaxl)ysrewc(rmaxl)s

$ srcwa(2raaxl)ssrcenth{2s83x1)

$/TITL/ TITLE

$/CGEN1/ ET(2,iden)»R1T(2sigen)

$/GEN2/ DEN(Ssiden)

$/ITI/ T1,TINP»TSRC)»TOBSs TSRT
$/ERROR/STPINsERBND» STPHX s WTRGs WT LR WTuaruwtucrwtebrutabrwtuhs XLIy
$ XRI EPS,ZLOWsSTPINZ,ERBNDZ,STPMXZ,SRCOERssrCSSSICCUL)

$ htcut »ERNOBLNOBLAtscrfderyeprsilon

$/PARM/ U0»Z0»ZRsMLIUSTAR K+ GyRHOE »RHOAs DELTA»BETAs GAMMAF yColOW
$/SZFC/ zzstelsszerrrszstermyscsz)

s/com_drrap/ Sas_duwrdas_tenrydas_rhoerdss.Ccrkrd3s.crry

$ das_uflrgas_Illrdas_csPrrd3s_naae

s/comata/ istabrtaabrsanbrhumidrisaflrtsurfrihtflrhteoriutflswtco
$/PARMSC/ RMjsSZMsEMAXsRMAXs TSC1ALEPH TEND

$/com.ss/ essrslensswidroutecsoutszroutbroutlssuclrsualssenlssrhl
$/PHLAG/ CHECK1,CHECK2yAGAIN,CHECKI,CHECK4» CHECKS

$/vicon/ vugsvupsvucsvudsvudeltarvutflsg

g/comosid/ sigu_coeffrsidx_rowrsigi _min.distrsidyn_flag

t/com ENTMAL/ H_nssrtesH_airrtesH_watrte

t/MEND/ POUNDN,FOUND

t£/ALF/ ALPHAsclrhzl

t/al=hcom/ ialerflsalrco

t/shicom/ iphiflrdellay

¢t za~d_con/ cer delrhomin

s/COM.SURE.” HTCUTS

~
-

2 -- 333%dedsdis i DEGADISL.FOR
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C

14

<iharacters80 TITLE(4)

characterk4 round
sharacterx24 TSRC,TINPsTOBSsTSRT
characterxd gas._name

realxd ttl

REALX8 ML,K

LOGICAL CHECK1,CHECK2sAGAINsCHECX3syCHECK4 s CHECKS
logical vuflad

REALX8 L»L2

DIMENSION PRMT(2S5)sY(7)sDERY(7)5AUX(8:7)
EXTERNAL SRC1,SRC10

characterx40 oenrupl

character OPNRUP(40)

characterx4 INPYER1,SCDsTR2sscCl

dimension table(ntab0)
eauivalence(opnrues(l)soprnrurl)

LR B RS I IR SR I A S IR B AR SN BE BN A BN BN R KR 2R RN 2R 0 N N BN BN 2% LN J

DATA

OO O0On

DATA FOUNDN/-1.E-20/+POUND/‘/7 '/

DATA USTAR/Q./GAMMAF/0./

DATA G/9.81/:K/0.35/

DATA GAMMAF/0./

DATA PRMT/2S520./

DATA Y/7%0./sDERY/7%0,/

DATA TIME0/0./sNDIM/O/

DATA EMAX/0./+TSC1/0./

DATA ET/igen%x0.sigenk0,/R1T/idenk0,ridenk0,/
dat3 DEN/igen%0.sigenX0,siden20rsidenk0.ridenx0,/

n

DATA INP/’.,inp’/+ER1/’ verl’/
DATA SCD/’.scd’/»TR2/' s 402°/
data scl/’.sel’/

c

c'00000000000000'.'0000000"00..0000.00.'0000’0‘0'00000.00

(]

£ MAIN

[

Cxxx GET THE EXECUTION TIME
c

t1 = secnds(0,)
istat = libsdate.TIME(TSRC)

| 3 -- sys$dedadis!DEGADIS1.FOR
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Cc-15

ift{istat .ne. ss$.normal) stop’libddate_time failuyre’
c
Cxxx GET THE FILE NAME FOR FILE CONTROL
c
¢ WRITE(lunlody1130)
1130 FORMAT(SXs ’Entar the file name bDeing used for this run! "»$)

read(5,1000) ncharsornrup ! unit § dets coamand file too
1000 foraat(as40al)
c
cpnruprl = genrupl(linchar) // erl{1:4)
c
CALL ESTRT1(OPNRUP1)
HTCUTS = HTCUT
c
ornrurl = oenrupli(linchar) // ine(1:4)
CALL IO(tendsdmass0sOPNRUPL)
CALL ALPH
C

3lphal = 3zlerhatl.
WRITE(lunlods1105) ALPHA
1105 FORMAT(SX, "THE YALUE OF ALPHA IS ‘+F6.4)

c
c
GAMMAF = GAMMA(1./ALPHAL)
TSC1 = TEND
[od
c
cXXX set the density 3nd enthaley functions in TPROP
¢

call setenthal(h_sasrtesh_airrtesh_watrte)
c3ll setden(1.D000s0.D00sh_nasrte)

c
C0.00.00.0.00"0".‘."..0....0'00.0...00..0.."......"0.00
c
c SOURCE INTEGRATION (CA = RHOE)
c

ornryrl = opnrupl(linchar) // scd(1:4)
¢

OPEN(UNIT=9 s NAME=0PNRUP1s recl1=202,TYPE='SCRATCH’ »

$ carriagecontrol=‘list’,

$ recordtupe=‘variable’)
c

4mass = dmassl
c
CO'0l0"00vO'00000000000000000.000000000'0000'0000000'0'000’
c
c START THE GAS BLANKET?
c

L = SARTPIXAFGEN(RITsTIMED, 'RIT~MN")

QSTRE = AFGEN(ET,TIMEO,'ET-MN’)/L/L
¢
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c
gstar = Q.
ift{(u0 .ne, 0.)
1 astar = rhoeXktystarkalehalXdellayw/(dellay-1.)/phihat{rhoesl)
e
- c
write(lunlog»3010) timedslsszrastarrastre
IF(QSTRE.1t.@STaR .and. gmassl.ea.0.) then
tsct = 0.
GOTO 103
endif
c

100 CONTINUE
checkd = .f3lse.
c
Cxxx INITIAL CONDITIONS
~
if(timeo.ne. 0.) then
= SARTPIXAFGENCRITTIMEOQ) 'RI1T-MN’)
QSTRE AFGEN(ET,TIMEO, ‘ET-MN’)/LO/L0O

c

astar =0.

it(yO.rie. 0.)

1 astar = rhoeXkfustarXalphalfdellau/(dellay-1.)/rhihat(rhoesL0)
c

endif

C
Cxxx SET UP INTEGRATION PARAMETERS
C
Cxzx YARIABLE SUBSCRIPT
CXXL ~—~vvmmmm cmmoceea-
Cxxx RG Y(1)
Cxxx nmass Y(2)
Cxxx massc (3
Cxxx nmassa Y(4)
Cxxx Enthaley Y(S)
c¥¥X nwmoe $(4)
Crxx TIME X
c

FRMT(1) = TIMEOQ

PRMT(2) = §.023E23

FRNT(Z) = STPIN

PRMT(4) = ERBND

PRMT/(S) = STPMX
c PRMT(5) = EMAX -- QUTPUT
c

do 1ii = 6,22

rat(iii) = 0.

enddo
c

Y11) = AFGEN(R1T,TIMEOQ» ‘R1T-MN’)

q
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c=-17

Y(2) = dmaxl( dm3sss (PiXY(1)X£2%1.1Xsrccut¥rhoe))

vurlag = .f3lse.
htod = gmass/rhoe/2./»i/Y(1)%%x3

prat(22) = htod ¥ 2.,XY(1) ! ipitial height of the tail
rrat(24) = 2rat(22)
arat(23) = 0, ! initial height of the head

2rat(25) = erat(23)
if(htod .d4t. 0.1) vuflag = ,true,

Y(3) = Y(2)
Y(4) = 0.0
Y(S) = Y(3) X h.aasrte
9(6) = 000
c
DERY(1) = WTRG
DERY(2) = WTtm
DERY(3) = WTgc
DERY(4) = WTya
DERY(S) = WTeb
derg(4) = witmbd
c
MDIM =

™~
‘e

Cxxx PERFORM INTEGRATION
c
WRITEC(lunlogr1145)
1135 FORMAT(SXs ' 'Beginning Integration Ster - Gas blanket’)
c
CALL RKGST(PRMT,YsDERYsNDIM»IHLF»SRC1,SRC10sAUX)

c
IF(IHLF .GT. 10) CALL trar(1,IHLF)
IF(CHECK3) then
TEND = TSC1
GO TO 110
end if
c
CO'O00-'000000000"000000000000.00000000000"000.00'00000000
c
c RESTART THE GAS BLANKET?
C
TIMEO = TSC1
= SARTPIXAFGEN(R1T»TIMEQs ‘RIT-MN")
QSTRE = AFGEN(ET,TIMEOs‘ET-MN‘)/L/L
c
agtar = 0.
it(u0.ne, 0.)
1 astar = rhoefkfustarkalrhalXdellay/(dellay~1.)/mhihat(rhoesl)
c

write(lunlodr»3010) timedsrlsrszrastarrastire
3010 format(//+’ timeO?! ‘r1pPg13.59t405'1: ‘»12413.5,
$/y' s20) ’91pe912.51/9’ astar: ‘11mp913.5:t40, ’astre! ‘s1pr413.5)
IF(QSTRE .Gt. QSTaR) GO TO 100
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cobi0000D000'00000000"0.0000000000..00.006.00000000.0000000'
) c
{ c SOURCE INTEGRATION — NO GAS BLANKET
c
105 continue
u . WRITE(lunlods1146)
1144 FORMAT(SXs’Source calculation - No Gas blanket’)
c
CALL NOBL(timeout)
c
if(check3) then ! restart blanket calculation
timed = timeout
doto 100
end if
C
c
110 RMAX = 1,01%XRMAX ! GUARANTEE A GOOD VALUE !
alerh = 0, ‘
it(e0 .ne. 0.)
1 ALEPH = UO/GAMMAFX(SZM/Z0)XXALFHA
2 /(SQRTPI1/2.XRM +RMAX)SX(ALPHA/ALPHAL)
3
4 c
c
rewind (unit=9)
opPnrurl = genrupl(iinchar) /. scl(1:4)
cren(unit=8snane=oernrupls tyre=‘new’,
{ $ carriadecontrol=/fortran’, recordtyres’‘variable’)
c
call head{(amasso)
ca3ll crfd(tablesntabrerfder)
call head(gmass0)
c
CLOSE(UNIT=9)
close(unit=3)
c
ornrupl = genrupi(linchar) // tr2(1:8)
CALL TRANS(OPNRUP1)
c

Cxxx CALCULATE EXECUTION TIME
ttl = t1
tl = Secnds(tT1)/40,
WRITE(lunlogr2000) TSRC
WRITE(lunlog»2010) T1

2000 FORMAT(1Xy 'BEGAN AT ‘sA24)

2010 FORMAT(SXy’ XxX%xx ELAPSED TIME %2X%XX ‘»1p413,.5y’ min *)

c
STOP
CHD

#3453
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c...........'o.".ﬁ.'O..'000.0000'0000‘0000000‘900.00000000

c
c
c DIMENSIONS/DECLARATIONS for DEGADIS2
c
include ‘sys$dedadis:DEGADBIS1.dec/list”’
c
C MAXNOB IS THE MAXIMUM NUMBER OF OBSERVERS ALLOWED.
c
paraneter( asxnob = 50y
1 RT2= 1.41 421 335462, ! sart(2,0)
2 sarion2= 1,23 331 4137) | sart(ri/2.)
c
344
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) PROGRAM DEGADIS2
L) c
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X c
c Prograa descrirtion:
b c
1ol c DEGADIS2 rerforas the downwind disrersion rortion of the calculation
L c for each of several observers relessed successively over the transient
Jak c das source described by DEGADISI.
O C
c
A, c Prodras usadge:
£, h.; c
. c Consult Volume III of the Final Rerort to U. S. Coast Guard
R c contract DT-CG-23-80--20029 entitled °Develorment of 3n
;:J c Atmaspheric Dispersion Model for Heavier-than-Air Gas Mixtures®,
4 c
(: C Js As Havens
Kt c T. 0., Seicer
L
W c
“g& c University of Arkansas
[0 c 227 Engineerind Building
i c Derartaent of Chemical Endineering
. c Favettovilley AR 72701
_\'-\ c
Ay c April 1985
‘5'_ c
Y 'i: c
Lo c This sroJect was sponsored by the U. S. Coast Guard and the Gas
" c Research Institute under c¢ontract 0T-CG-23-80-C-20029.
o c
1&” c
oy c Disclaimer?
ot [
)
U c This cosputer code material was rreerared by the University of
- c Arkansas a3s an account of work sronsored by the Y. S. Coast Guard
;ﬁg c and the Gas Research Institute., Neither the University of Arksnsas,
a&& c nor any rerson acting aon its behalf!
PP c
3}3 c 3, Makes any warranty or reeresentations exrress or implied
.40 c with respect to the accuracyr completenesss or usefulness
P c of the inforsation contained in this computer code material,
:QI c or that the use of any arraratuss methodr numerical wodel,
" : c or erocess disclosed in this comeuter code material may not
:f% c infringe eprivately owned rightsi or
js, c
fﬁé c b, Assumes any liabilits with reseect to the use of» or for
- c damages resulting froa the use ofs anu inforastions
3’% c arraratuss method» or process disclosed in this coaputer
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c
c
c

code aaterial.

DIMENSIONS/DECLARATIONS

OO0 N0 OO0

Iorlicit Realt8 ( A=H» 0-Z )s» Intederxd ( I-N )

include ‘sys$dedadisiDEGADIS2.dec/list’
include ‘($sgdef)’

COMMON

$ srcwa(2rmaxl)rsrcenth(2raaxl)

$/SSCON/ NREC(aaxnobs2)sTO(aaxnob)sXV(aaxnob)
$/TITL/ TITLE

$/GEN1/ ET(2riden)»R1T(2riden)

$/GEN2/ DEN(Ssigen)

$ das. uflrdas_1flrsas_zsprdas_name
$/IT1/ T1»TINP»TSRC,TORSsTSRT

$/PARMSC/ RM»SZMsEMAXsRMAXs TSC1sALEPH TEND
$/8TP/ STPGs»STPP»ODLP»ODLLP»STPGsODLGsODLLG
$/PHLAG/ CHECK1,CHECK2)AGAINs CHECK3I»CHECKSsCHECKS

$/NEND/ POUNDN»POUND
$/ALP/ ALPHAsalrhal
$/rhicon/ ishiflrdellay
$/sprd_con/ cer delrhomin
$/COM_SURF/ HTCUT
$/STOPIT/ TSTOP

$/CNOBS/ NOBS

characters80 TITLE(4)

characterxd agund
characters24 TINP.TERC)TORS) TSRT

2 -~ sys$desadis!DEGADIS2.FOR
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$/GEN3/ radg(2;aaxl)rastr(2rnaxl)ssrcden(2raaxl)rsrcuc(rmaxl)y

$/PARM/ U0yZ0yZRyMLsUSTAR»K»G»RHOE »RHOA» DEL TA» BETA» GAMMAF s CoLOW
$/con_irrop/ dus_Burdas_teamrgas_rhoergis_crkrdas crry

$/ERROR/SYOER s ERRO» SZOER»WTAID» WTROOWTSZ0s ERRF » SMXPy
$ WISZP,WTSYP,WTBEP MTDHyERRG»SMXG» ERTDNF s ERTUPF » WTRUH » WTDHG
$/constn/ istabrtasbrrasbrhumidrisoflstsurfsihtflrihteoriutflrutco

$/con.sisy/ sigx_coeffrsigx_rouwrsidx_min_distrsigx_rlas
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charactertl das.nane

c
realxd ttl
REALX8 KsML»L
LOGICAL CHECK1sCHECK2s AGAINs CHECK3I s CHECK4y CHECKS
c
charactorf4 TR2,ER2,PSDyTRI
charscter OPNRUP(40)
charactert40 OPNRUP1
eauivalence (ornrus(i)sapnrupl)
c
COOOO000000000000'00'00000000000OO"OO'O00.00000‘0000'0000'
c
c DATA
c
DATA TSTOP/0./
DATA POUND/’// '/sPOUNDN/-1.E-20/
c
DATA TIMEO0/0./»NDIM/O/
DATA RADG/max12%0./,QSTR/nax12%0./rsrcden/nax12%0,/
DATA NREC/maxnobX0Q,maxnobx0/sT0,/ma:nob%0./s» XV/maxnabx0,/
c
DATA TR2/°.TR2’/+ER2/’.ER2"/
DATA PSD/‘.PSD‘/sTR3/’.TRI’/
c
c...l0000000000.00'0000.00.0..0000'0'00000'00.00000000&000
C -
c MAIN
c
T1 = SECNDS(0.)
istat = libsdate_.TIME(TOBS)
if(istat .ne. sss_normal) stor‘libsdate_time f3ilure’
c
C2xx GET THE FILE NAME FOR FILE CONTROL
c

¢ WRITE(S,1130)
1130 FORMAT(’ Enter the file name beind used for this runi: ‘»$)
read(Ss1130) ncharrarnrupe
1130 format(ar40al)

C
ornrupl = OPNRUP1(1inchar) // er2(1:4)
CALL ESTRT2(OPNRUPL)
c
Cxx2 GET THE COMMON VARIABLES CARRIED FROM DEGADIS1
c -
ornrupl 3 OPNRUP1(1!nchar) // tr2(114)
CALL STRT2(OPNRUP1,H_m3srte)
c
c
Cooooooooo0000000000000000000'000'00000000000000000000..000t
c
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c=-23

c PSEUDQ STEADY STATE CALCULATIONS
c INTEGRATION IN SUBROUTINE SUPERVISOR
c

ornrurl = OPNRUP1(1inchar) // psd(1:4)

OPEN(UNIT=9, TYPE=’NEUW’ yNAKE=0PNRUP1,

$ carriagecontrol=‘list’s

$ recordtyse=’variazble’)
c

CALL SSSUP(H_aasrte)
c
c..o..'...'..0000'00.000000000000000.000000'000000000'.000000'09000
c

CLOSE(UNIT=9)
c
(S

call setden(1l.,0.rH._masrte) | adisbatic mixind w/ ePure stuf?
c ‘
c

opnrurl = OPNRUP1(1inchar) // tr3(1:4)

CALL TRANS(OPNRUP1)
c

tt1 = ¢t1

Tt = SECNDS(tT1)

Tt = T1/40.

WRITE(1lunlog»4000) TOBS
NRITE(lunlogs4010) T1
4000 FORMAT(3X,»’BEGAN AT '1A40)
4010 FORMAT(IX, ‘X2% ELAPSED TIME xxXx ‘»12613.3s’ ain’)
c

sTOP
END

14
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c'.'...0'.0.00..I.O....0.000‘.'"'...0'0‘00"'0.'0000..0'00
'
c

declarations for DEGADIS3

include ‘sys$dedadis:DEGADIS2.dec/list’
¢
aaxnt=40y
s3xtnob=asxntinainob)

paraneter (
$

13
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PROGRAM DEGADIS3
c
[P be bt bt bo bttt dtisritotodebiorteestott it iosietsitieetovioetetetsts
(222022 r ottt ot bbbt dototttobobbbrbbbotoptesisdoidiobiresiioteotitootdessiy
[0t odobobtitbetad bt tostorrssitideistebtsottisetitocteetitibidtirtiis ettt

Program descristion!

DEGADIS3 sorts the downwind dispersion calculation made for each of
the several observers in DEGADIS2. The outruyt concentrations at
seversl diven times m3y then be corrected for alond-wind disrersion
as desired.

Progras usage! i

Consult Volume III of the Final Rerort to U. S, Coast Guard
contract DT-CG-23-80-C-20029 entitled *Develoement of an
Ataosrheric Disrersion Model for Heavier-than-Air Gas Mixtures®.

J+ As Havens
T. 0. Sricer

University of Arkansas

227 Endineering Building
Derariaent of Chemical Endineering
Fasettevilles AR 72701

April 19835

This eroJect was seonsored by the U, S. Coast Guard and the Gas
Rasearch Institute under contract DT-CG-23-80-C-20029.

Disclainer!

This computer code saterial was sresared by the University of
Arkansas 3s an account of work sponsored by the U. S. Coast Guard
and the Gas Research Institute. Neither the University of Arkansass
nor any serson actind on its behalf:

3. Makes any warranty or rerregentations exeress or imrlied
uwith resrect to tile accuracyy comerletenesss or usefulness
of the inforsation contained in this computer code materials
or that the use of any aermaratuss method» numerical mcdel
or »rocess disclosed in this computer code saterial maw not
infringe rrivately owned rights; or

b. Assumes any liability with respect to the use ofs or for
damages resulting from the usc ufy any i1nforastion

OO0 00000000000CO00O00000O00O000000CO0O00000
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/

’

arraratus,» methods or Process‘gisclosed in this coaputer
code aaterial.

OO0

oot oottt r e b ot ditect ettt oddtboat st sessittebisiosdsrotesrtrttssriistts]
M2t tedebodeter st tboctdorerbertateetdorritoss st eedssssiacsttottottodsstisey
(220 s bes0ddr 0222 b id sttt et d b oo bo oo edo v etbtsset it b ot bibsers st
c

c
c
c
Iarlicit Realx8 ( A-H» 0-Z )y Intederxd ( I-N )}

include ‘sys$dedadisiDEGADISI.duc/list’
include ‘($ssdef)’

Cxxx MINIMUM DIMENSION ON TABLE IS & % MAXNOB + 1
raraneter (ntab0=10Xaaxnob+1)

COMMON

$/SORT/ TCA(maxnobsmaxnt)s TCASTR(maxnobsmaxni)s

$ Tyc(aaxnobsaaint) s Trho(aaxnobraaxnt ),

$ Tdaama(maxnchraaxnt) s Ttems (aaxnobrma:nt),

$ TSY(agxnobraaxnt) sy TSZ(maxnobraa:int ) TB(as:inobraasnt) s
s TDISTO(maxnobraaxnt) s TDIST(aaxnobsmasnt) 1KSUB(aa:nt)
$/SSCON/ NREC(aaxnobr2)sTO(maxnab) »XV(maxnod)

$/SORTIN/ TIM(maxnt) yNTIMyISTRT

$/GEN2/ DEN(Ssigen)

$/PARM/ UO0sZ0sZRsMLUSTARsKsGrRHOE» RHOA» DEL TAs BETA» GAMMAF » CALOW
$/con.drraop/ dus_nwrdas_learsdas_rhoergas_crkrdas_crey

$ das_ufl,das_lflrdas_zsrrdas_nane

$/1T1/ T1sTINPyTSRC,TOBS,TSRT

$/comata/ istabrtasbrrambrhumidrisoflstsurfryihtflrhteoriwtflruwteo
$/PARMSC/ RM»SZMrEMAXsRMAX» TSC1sALEPH, TEND

$/PHLAG/ CHECK1,CHECK2sAGAINsCHECK3,CHECK4,CHECKS

$/com_sidx/ sigx_coeffrsidu_rowssigu_min_distrsigi_rlag
$/ERROR/ ERT1,ERDT,ERNTIM

$/NEND/ PQUNDNsPOUND

$/ALP/ ALPHA»3lshal

$/CNOBS/ NOBS

LOGICAL CHECK1,CHECK2sAGAINsCHECK3)CHECK4»CHECKS
REAL28 ML,K
DIMENSION TABLE(ntabo0)

characterx24 tsrcstinpytobsstsrt

charactersd das_nane
charactersd TRI,PSDIEFIISRIyTr4
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charactersdd ornruyrl
character ornrur(40)
c
EQUIVALENCE (OPNRUP(1)sopnrupl)

c.."'.............'l00.60000.0000.D.O.QOOO.'.O0.00".O'..

c
C DATA
c
DATA POUNDN/-1,E-20/sPOUND/‘// */
DATA TCA/maxtnobX0./s TCASTR/aaxtnobx0./»TSY/n3:xtnob%0./
data TSZ/maxtnobx0./KSUB/maxntx0/
DATA TB/maxtnobx0./yTBISTO/aaxtnobx0./sTDIST/maxtnob%0./
c
DATA TR3/‘.TR3‘/PSD/’.PSD’/
DATA Er3//.Er3’/»SRI/’.SR3’/sTrdas’.Tr4’/
c
Cxxx UNITS

Cxxx 8 -~ QUTPUT TO A PRINT FILE
Cs3x 7 -~ I/0 WITH DISK

c
T1 = SECNDE(0.)
istat = libsdste_time(tsrt)
if{istat .ne, ss$_normal) stor’libsdate.tine failure’
c
c
Cxxx GET THE FILE NAME FOR FILE CONTROL
C

¢ WRITE(S,1130)
c1130 FORMAT(’ Enter the file name used for this run! ’»$)
read(3,1130) ncharrornrur

1130 forsat(ar40al)
c
C22x GET THE VERSION NUMBER
c
c 100 WRITE(Ss1140)
¢1140 FORMAT(’ Enter the version number (between 00 and 99) for’»
$‘ this sort: ‘»$)

CALL GTLIN(DUMMY)

NCAR = LEN(DUMMY)

IF(NCAR .EG. Q) GO TO 110

[F(IVERIF(DUMMY,STRING) .NE. 0) GO TO 110
IF (NCAR-2) 130,140,120

110 WRITE(S,1150)
1150 FORMAT(‘ ?DEGADIS3? - Invalid character for version number’)

GO TO 100

120 WRITE(S,1140)
1140 FORMAT(‘ 7DEGADIS3? - Too many characters in the version number’)

GO TO 100

NnNOONOKDNOOODONDNNDN
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c-28
c
c 130 DOT(1)> = ‘060
c DOT(2) = DUMMY(1)
c GO TO 150
c
c 140 DOT(1) = DUMMY(1)
c BOT(2) = DUMMY(2)
c
c 150 CONTINUE
c CALL CONCAT(Er3,DOT,Er3)
c CALL CONCAT(Sr3sDOT»Se3)
¢ CALL CONCAT(Tr4,D0TsTr4)
c
CXxx NOW, REPLACE THE FILE NAME IN OPNRUF
c
c CALL SCOPY(BFILE,OPNRUP)
c
Cxxx THATS IT
c

oernruerl = apnruerl{iinchar) // tr3(1:4)
CALL STRTI(OPNRUP1)

c
oenrurl = opnrurl(liinchar) // erld(1:4)
CALL ESTRTI(OPNRUF1)
c
oenrupl = opnrusl(linchar) // psd{1:4)
OPEN(UNIT=9) NAME=OPNRUPts TYPE='0LD’)
c
000.'00000000'00'0'000000000000000000009'000'0000000000000000DO0000000
c
c TIME SORT SUPERVISOR -- CALCULATE DOWNWIND DISPERSION CORRECTION
c
CALL SORTS(TABLE)
[
CLOSE (UNIT=9)
c .
CODOQOOOOQ'000000000000000000000'00000000000000000‘00000000000000000
c
c OUTPUT SORTED PARAMETERS
C
cenrurl = ornrurl(liinchar) // SR3I(1:4)
CALL SRTOUT(OPNRUPY)
c
ornrusl = oenruri(linchar) // trd4(1:4)
CALL TRANS(OPNRUP1)
c
STOP
END
$24¢
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c
declarations for DEGADISIN

c

c

c

. paraseter( igen= 30» | disension of /denl/ and /denl/
1 iz 3,14 139 2454)
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1A c
ey, C  PROGRAM DEGADISIN
) c
R c Prosram descristion:
At c
:::~ c DEGABISIN acts as an interactive inerut module to the rrodrams
R c which make ur the DEGADIS nodel. The user is suided throush 3
3; ) c series of auestions which suerely the model with the necessary
hsﬁﬁ c inrut inforsation.
L1 P c
- c
N H s
:*ﬁ' g Prodgras usage
2“4; c Consult Volume III of the Final Reeart to U. S. Coast Guard
béyc c contract DT-CG-23-80-C-20029 entitled °Daveloraent of an
é? ! c Atmosetieric Disrersion Model for Heavier—than-Air Gas Mixtures®.
L2 c
v ) c J+ A. Havens
_’jg c T. 0. Seicer
e c
1)
.:gd c University of Arkansas
" c 227 Ensineering Byilding
c Derartaent of Chemical Engineering
A c Favettaviller AR 72701
o c
A c Arril 1985
R c
‘f.:\ c
w c This proJect was sronsored by the U. S, Coast Guard and the Gas
A c Research Institute under contract 0T-CG-23-80-C-20029.
g c ~
ot c
‘~ﬁ~ c Disclaimer!
Ao
A c
' c This computer code material was rresared by the University of
% c Arkansas as an account of work seronsored by the U. S. Coast Guard
N c and the Gas Research Institute. MNeither the University of Arkansas,
\i- c nor any rerson acting on its behalf:
o c
?}*v c 3, Makes anw warranty or reeresentation» exsress or imrlied
=y c with resrect to the accuricyr comrleteness, or usefulness
35? c of the inforsation contained in this cosputer code smaterials
¢4. c or that the use of any arraratuss aethods numerical model,
:§ c or rrocess disclosed in this cosruter code material mav not
:4%; c infringe rrivately ocwned rishtsi or
1y c
sy
AN c b, Assumes any liability with resepect to the use of» or for
c damases resulting Prom the use ofy uny informations

Keig
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c arraratuss methods ar errocess disclosed in this computer
Y c code asterial.
o [
1 c
.ﬁ?' (Mo tetetonerrrotrottorstiobteertoorrestsrersbrdbtoressbrrrtotosborresstisoresd

”"‘: 0022 b b otete st iotesrtoto et ot tbbrecttat reccttocecctettiot et et ototes ]
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k"é [
a c
1:, c
- c INITIAL INPUT FOR DEGADIS ROUTINES
e ¢

' c note: this series of rrograas relies on the sustes wide
A ¢ logical swabol SYSSDEGADIS which denotes the source
;.' e and executable code for these imases.
:
‘ PROGRAM DEGADISIN
%.; Iaplicit Real¥8 ( A-Hs 0-Z )» Intesersd ( I-N )
& c
.-.)- include ‘SYSSDEGADIS:desadisin.dec’
3 ¢

' COMMON
e $/TITL/ TITLE
W $/6EN1/ ET(2sisgen) sR1T(2siden)
gg. $/GEN2/ DEN(Syigen)
u.:’ $/1T1/ T1,TINP»TSRC,TOBSs TSRT
::l $/PARM/ U0»Z0yZRs ML »USTAR»K»G»RHOE s RHOA s DEL TAs BETAs GAMMAF s ColOW
f:b $/con_upropr/ sas.surSas.tenrygas_rhoes33s.crkrg38.CPPy

. $ sas_uflrdas.lflrdas_zsrrdas_nane
,:‘ $/con_ss/ esssslenssuidroutecyoutszroutbroutl
s $/PHLAG/ CHECK1sCHECK2sABAINy CHECX3 s CHECK4» CHECKS
-: $/com.sisx/ sigx_coeffrsisx.soursigx. ain_dist,sigx.flag
i,‘ $/NEND/ POUNDN,POUND

b c

character®80 TITLE(4)

. c
1: ' characters3 gas_tens
Y characterss »ound
- characters24 TSRC)TINP,TOBS, TSRT

a| c
3] REALSS MLsK
o LOGICAL CHECX1,CHECX2,ABGAINs CHECK3»CHECK4»CHECKS
‘ "., c
ws ¢ checkl
oS ¢ checklst cloud tyre release with no liauid sources SRC1 DEGADRIS1
L c asain local cosmynications in SSSUP sssup
N ¢ checkl local communications between SRC1 and NOBL DEGADIS1
s ¢ check4st steady state simulation DEGADISIN
a',.
o .
o 2 -- sys$desadis:DEGADISIN, FOR
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¢ checkS=t orerator sets sort saraseters ESTRT3
c

data CHECK1/.false./sCHECK2/.false./ AGAIN/.false./

data CHECK3/.false./»CHECX4/.f3lse./sCHECKS/.Palse./

character100 OPNRUP

character OPNRUP1(100)

eauivalence (ornruri(l)sornrup)

charactert4 INPrerlser2serdscomssclrsrIvlis
charactert4 dumay

charactertl rlus

characters2 con

DATA POUND/’// '/ POUNDN/~1.E=20/

DATA ET/iden%0.siden®0./»R1T/igen’0.ritens0./
data DEN/igen®0.rigen%0.rigent0.rigenxi.rigenz0,/
DATA INP// . INP’/serl/’ serl’/ser2/’ v@r2’/r0r3/’ 003’/
data scl/’.scl’/rsr3/'.803'/91is/’ . 1is’/
data com/’.com’/
data plus/’ ¢ ‘/econ/’ =’/
¢
Cxxx GET THE FILE NAME TO BE USED BY ALL OF THE ROUTINES
c
WRITE(4,800)
WRITE(45810)
READ(S,820) NCHAR:oenrus
arnrur = opnrup(linchar) // ine(1:4)

c
gttx NOW GET THE REST OF THE DESIRED INFORMATION
CALL IOT(OPNRUP)
WRITE(6+1000)
if(check4) then
write(4,1001) ! continuoys
else
if(u0 .ea, 0.) then
writel{$s1009)
else
WRITE(46,1002) ! transient
endif
endif
write(4,1010)
c

Cxxx FORMATS
c

800 FORMAT(//»16X)»’DEnse GAs DISpersion Model insut module.’)
810 FORMAT(/»’ Enter the simulation nase’
$’ : CDIRJRUNNAME ’»$)
820 FORMAT(QrA40)
1000 FORMAT(’ ’»/y
$’ In sddition to the inforaation Just obtained:’s

3 -~ sustdesadis!DEGADISIN.FOR
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$’ DEGADIS’»/»’ reauires 2 series of numerical rarameter’»
$‘ files which use’»/»’ the's ]
$’ sase nase as [DIRIRUNNAME diven above. '»//y - |
s For conveniencer exaarle rarameter files are included for’s/s
$/ each ster. They are!’)
1001 FORMAT(10X» 'EXAMPLE.ER1 and’s/+10Xs ‘EXAMPLE.ER2’)
1002 foraat (10X, ‘EXAMPLE.ER1»/»/»10Xs ‘EXAMPLE.ER2s and’s/»
$10Xs ‘EXAMPLE .ERZ’)
1009 forsat(l10xy 'EXAMPLE.ER1’)
1010 foraat(’ Note that each of’»
$’ these files can be edited durindg the course of the’s/»
$’ sisulation if 3 raraneter rroves to be out of srecification.’s/)
c
e
write(5,1200)
1200 foraat(’ Do wou want 2 command file to be generated to execute’s
$’ the rrocedure? <Y or n> “»$)
RE3d(5»1210) dusay
1210 format(a4)
if(dusmy.ea.’n’ .or. dumay.ea,’N’) dotoc 3000
asnrur = gparup(linchar) // com(1:4)
write(8,1220) ornrur
1220 forsat(’ The comsand file will be generated under the file’s
$’ name!’s/110x%ry2340)

e
aren{unit=8snamnes=ornrumr tyrez’ney’ ,
$ carriadecontrol=’list’srecordtyre=’variable’)
c
ornrur = oenrur(linchar) // eri(134)
c

write(8,1250) (oenrurl(i)si=lsnchar+4)
1250 forsat(’$ cory/lag SYSSDEGADIS:exanrle.erl ‘s40al)
IF(u0 e, 0.) then
write(8,1280)
write(8,1290) (ornrumi(i)sislsnchar)
goto 1340
endif
ernrur = apnrur(linchar) // er2(1:4)
1 c
) write(8,1260) (opnrurli(i)si=irnchartd)
12580 foraat(’s cory/log SYSSDEGADIS:exszarle.er2 ‘r40a31)
ornrur = osnrus(linchar) // erl(1:4)

c
if(.not.check4) then ! transient
c
write(8,1270) (oenrurl(i)sislsnchartd)
1270 foraat(’s cory/los SYSSDEGADIS:exanrle.erl “,40al)
t
write(8,1280)
1280 faorsat(’'s run SYSSDEBGADIS:DEGADIS!’)

write(8,1290) (ornruri(i)rizlsnchar)

4 -- systdesadis:DEGADISIN.FOR

-

o = t e e - AL T N Y T . - . at
.J,:s,:.,._,,.. \J,a__..\ b -.‘:,.} adv -.‘_;
v . . o

Aodod ere



N T W TN W W WY W T S T W TN W ST W W W TR W T e

1290 forsat(40al1)
uwrita(8,1300)

1300 foraat(’s run SYSSDEGADIS:DEGADIS2’)
write(8:,1290) (omnrupt(i)si=tlsnchar)
write(8,1320)

1320 foraat(’s run SYSSDEGADIS:DEGADISI’)

write(8:s1290) (omnrurl(i)ri=isnchar)

ornrup = ornrur(linchar) // scl(lis; //
1 »lus(1:3) // oenrus(linchar) // sr3(1:4) // con(1:2)
write(8s1370) (ornrurl(i)si=1l,2%nchar+ll)
1370 forsat(’s corw/las ’,10031)

opnrur = opnrur(linchar) // lis(1:4)
write(8,1390) (ornrurl(i)sis=lsnchartd)
1390 foraat(’ ’,403l1)
else
write(8»1280)
write(S8,1290) (ornrusri(i)yi=lsnchar)

write(8,1330)
1330 format(’s run SYSSDEGADIS:SDEGADRIS2')
write(8,1290) (omnrupi(i)yiztsnchar)

ornrur = oenrur(linchar) // scl(1:4) //

1 »lus(1:3) 7/ omnrue(iinchar) 7/ sr3(134) // con(1:2)
write(8,1370) (oenrurli(i)ri=1s2%nchar+ll)
ornrup = gpnrupr(linchar) // lis(1i4)
write(8,1390) (ornrurl{i)si=irnchartd)

endif

[
1340 close(unit=8)

write(48,1350)

1330 format(/,’ Do wou wish to initiate this »rocedure? ',
$/’ <y or N> ’»9)

RE2d(3551210) dusay

if(dusmy.e0.’y’ .or, dusav.ea.’Y’) doto 2000

goto 3000

2000 oenrue = ‘R’ // ornrusl{linchar) /7 * '
istat = libsdo.cosmand(omnryp)
write(4,2100)
2100 forsat(/»‘ TDEGADISIN? comaand file failed to start.’)
c
3000 continue
CALL EXIT
END
1494
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c."..000000.‘0000000000000000000000.000000000000000000000000

c
c
c

o0On

ROUTINE TO GET RUN PARAMETERS FROM A FILE
SUBROUTINE ESTRT1(OPNRUP)

Iarlicit Resls8 ( A-Hy 0-Z )y Integertd ( I-N)

include ‘svs$dedadis!DEGADIS1.dec’

raraneter( iends 22,

1 iendl= iend#l,

1 iiiend= 2y

1 iiiendl= iiiend$l,
1 iiends 2,

1 iiendl= iiend+1,
1 Jend= 4y

1 Jendl= Jend+l,

1 aend= 3,

1 sendls nendtl)
BLOCK COMMON

COMMON

$/7ERROR/STPINyERBND s STPMX s WTRGy¥TLtasWTuarutycrutebrsutabrwtuhs XLy
$ XRIEPS»ZLOWsSTPINZ,ERBNDZ, STPMXZsSRCOER rsPrCSSISTrCCULY

$ htcut)ERNOBLNOBLrtscrfderrersilon

$/vucon/ vuasvubsvucrvudrvudeltarvuflag

$/s2fc/ szstrOrszerrrszstraxyszsz0

$/3lshcon/ isleflraleco

$/rhicon/ irhiflrdellay

$/serrd_con/ cer delrhoain

EQUIVALENCE
$(RLBUF(1)sSTPIN)» IMAIN - RKGST
${(RLBUF(2)sERRND) » IMAIN - RKGST - ERROR BQUND
$(RLBUF (3)sSTPMX) » IMAIN - RKGST - MAXIMUM STEP SIZE
$(RLBUF(4),H4TRG)» IMAIN - RKGST - WEIGHT FOR RG
$(RLBUF(S5)»WTta)» IMAIN - RKGST - WEIGHT FOR Total mass
${(RLBUF(4)NTya)s IMAIN - RKGBST ~ WEIGHT FOR Ys
$(RLBUF(7)WTuc)s IMAIN -~ RKGST - WEIGHT FOR Yc

$(RLBUF(8) »NTeb) s IMAIN - RKGST - WEIGHT FOR Enerdy Balance
$(RLBUF (%) 4Tab)s IMAIN - RKGST - WEIGHT FOR Moaentua Balance
$(RLBUF(10)8Tuh) ¢ IMAIN - RKGST - WEIGHT FOR UeffXlleff
$(RLBUF(11)sXLI)) 'ALPH - LOWER LIMIT OF SEARCH FOR ALPHA
$(RLBUF(12)XRT) 'ALPH - UPPER LIMIT OF SEARCH FOR ALFNA
$(RLBUF(13)+EPS) {ALPH - ERROR BOUND USED BY °*RTMI®
eauivslence

$(RLBUF(14),ZL0W)» 1ALPHI - BOTTOM HEIGHT FOR FIT OF ALPHA
$(RLBUF(15)»STPINZ)y 'ALPHI - INITIAL RKGBST STEP <0,

INITIAL STEF SIZE

1 -~ sys$degadisiESTRT1,.FOR
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$(RLBUF(14) +ERBNDZ)s» !ALPHI ~ ERROR BOUND FOR RKGST
$(RLBUF(17),STPMXZ)» 'ALPHI ~ MAXIMUM STEP FOR RKGST
$(RLBUF(18),SRCOER)» !SRC10 ~ QUTPUT error criteria
S(RLBUF(19)»SRCSS)s ISRCI0 -~ min time for Steadwi4XSTPMX
$(RLBUF(20)SRCcut)s» !SRC10 ~ ain heisht for blanket
S(RLBUF(21)shtcut)y ISRC1 - min height for blanket heat transfer
$(RLBUF(iend) sERNOBL)» !NOBL - CONVERGENCE CRITERIA
$(RLBUFi(1)scrfeer)y ICRFG - Error criteria for buildins tables
$(RLBUFi(iiiend)rersilon) tSRC1 ~ Coefficient in Air entrainsent

]

c
eauivalence
$(ribufa(i)sce)y ISRC1 - Coefficient dravity slumming EQ
$(RLBUFa(iiend) rdelrhomin) ! stor sepread faor delrho<delrhomin
e
squivalence
$(ribufi(1)rszster0)r ! SZF ~ Initial ster size
$(ribufl(2)sszerr)y ! S7F - Error criteria
$(rlbufl(3)sszstaax)s ! SIF ~ Maxisum stes size
$(rlbufi(4),s2520) ! SZF - Initial value of rhaXdellavtUHer?
c
c
eauivalence
${ribuf4(1)rvua)s ! Constant Av in SRC1
$(rlbyfa(2)yvud), ! Constant Bv in SRC1
${rlbyf4(3)svuc) ! Constant Ev in SRC1
${rlbuyta{d)rvud)y ) Constant Dv in SRC1
$(rlbuf4(S)rvudelta) ! Constant DELTAv in SRC1
¢
characters40 OPNRUP
character DUMMY(1:132)
DIMENSION RLBUF(iend)s rlbufi(iiiend)r rlbufa(iiend)
dimension rlbufl{Jend)
disension rlbuf4(send)
¢
losical vuflas
c
OPEN(UNIT=9+» NAME=OPNRUP» TYPE2/0OLD’ yer r=2000)
‘ c
ixﬁ C3xz READ A LINE AND DETERMINE ITS PURPOSE
I.P. c
& I=1
~ 100 CONTINUE
L READ(951000,END=350) NCHAR» DUMMY
IF(DUMMY(1) .EQ. ’1’) GO TO 100
DECODE(20, 1010+ DUMMY»ERR=400) RLBUF(I)
I=1+1
ift(i .ea. iendl) goto 110
G0 TO 100
110 CONTINUE
READ(9+10009sEND=3S0) NCHAR» DUMMY
2 == sustdegadisiESTRTL.FOR

v, ‘s
IERMLE

I TR

Ry e g
L o / Pa A 1

ATy



»
|

c=-37

IF(DUMNY(1) .EQ. ‘!‘) GO TO 110
DECODE (20, 1010y DUMMY»ERR=400) rtnobl
NOBLPT = INT(PTNOBL)

I=1
120 CONTINUE
READ(951000,END=350) NCHAR s DUMMY
IF(DUMMY(1) .FEQ. “!’) GO TO 120
DECODE (20910109 DUMMY»ERR=400) RLBUFi(I)
I=1+1
if(i .ea. iiiendl) doto 140
G0 TO 120
c
Cxxx READ A LINE AND DETERMINE ITS PURPOSE far /serd.con/
c
140 I = }
150 CONTINUE
READ(9y1000,END=350) NCHARDUMMY
IF(DUMMY(1) .EG. ‘!’) 60 TO 150
DECODE (2091010, DUMMY »ERR=400) RLBUFa(I)
I=1+1
if(i .ea. iiendl) doto 190
GO TO 150
c
CXx% READ A LINE AND DETERMINE ITS PURPOSE to fill szfc
c
190 [ = 1
200 CONTIMUE
READ(9s 10009END=330) NCHAR,DUMMY
IF(DUMNY(L) .ER. “!‘) GO TO 200
DECODE (20,1010 DUMNY s ERR=400) RLBUF1(I)
Is1+1
if(i .ea. Jendl) soto 230
GO TO 200
c
Cxxz READ A LINE AND DETERNINE ITS PURPOSE to fill /almhcom/
c
230 I = 1
240 CONTINUE
READ(951000,END=3IS0) NCHAR» DUMNY
IF(DUMMY(1) LEQ, ‘!’) GO TO 240
DECODE (2091010, DUMMY »ERR=400) Ralsfl

talpfl = int(ralsfl)

250 CONTINUE
READ(9»1000sEND=330) NCHAR»DUMMY
IF (DUMMY(1) .EQ. ‘!'’) GO TQ 250
DECODE (20910109 DUMMY »ERR=400) 3lsco
[
Csx2 READ A LINE AND DETERMINE ITS PURPOSE to fill /shicoa/

3 -- sustsdegadis ESTRT1.FOR
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c
260 [ = 1
270 CONTINUE
READ(?»1000+END=330) NCHAR»DUMMY
IF(DUMMY(1) .EQ. ‘!‘) GO TO 270
DECODE (2051010, DUMMY,ERR=400) Rehifl

irhifl = int(rshifl)

275 CONTINUE
READ(9»1000,END=330) NCHAR»DUMNY
IF(DUMMY(1) .EQ. ’!’) GO TO 27%
DECODE (209 1010y DUMMY » ERR=400) dellay
c
Cxxx READ A LINE AND DETERMINE ITS PURPOSE to fill /vucom/
¢
28011
290 CONTINUE
READ(9y1000,END=350) NCHAR» DUMMY
IF(DUMNY(1) .EQ, ’!’) GO TO 290
DECODE (20510105 DUMMY »ERR=400) RLBUFA(I)
I=1+1
if(i .ea. sendl) goto 300
60 T0 290

c
Cxex EXIT THE PROCEEDINGS
c
300 CONTINUE
CLOSE(UNIT=9)
RETURN
c
350 call tram(20)
' c
: 400 CONTINUE
CALL tram(2}1)
c
1000 FORMAT(Q,13241)
1010 FORMAT(10X+G10.4)
c
2000 call tram(22)
END
84
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c
c ROUTINE TO GET RUN PARAMETERS FROM A FILE
c
SUBROUTINE ESTRT2(OPNRUP)
Inrlicit Real%8 ( A-Hy 0-Z )s Intederzd ( I-N)
vy
\ c
'é include ’‘syssdedadis:DEGADIS2.dec/list’
; c
4: parameter ( ienda= 18
1 iend3l= ienda+l,
2 iendb= 7,
3 iendbl= iendb+t)
¢
coRmaon
$/ERROR/SYOERERRO»SZOER»WTAID»WTQOO s WTSZ09s ERRP s SHXP »
$ WTSZP WTSYP»WTBEPsWTDHsERRG)SMXGrERTDNF s ERTUPF s WTRUH s WTDHG
$/STP/STFQ,STPP,ODLP»ODLLP»STPG,0ODLG+ODLLG
$/CNQBS./NOBS
c
EQUIVALENCE
$(RLBUF(1)»SYOER)» 1SSSUP ~ RKGST - INITIAL SY
$(RLBUF (2) »ERRD) » 1SSSUP ~ RKGST(OBS) - ERROR BOUND
$(RLBUF (3} ySZOER) s (SSSUP -~ RKGST(GBS) - INITIAL SZ
$(RLBUF{4)HNTALID) ISSSUP ~ RKGST(OBS) - WEIGHT FOR AI
$(RLBUF(5),WTQ00) y 1SSSUP ~ RKGST(OBS) ~ WEIGHT FOR @
$(RLBUF(4),WTSZ0), 1SSSUP ~ RKGST(OBS) - WEIGHT FOR SZ
$(RLBUF(7)yERRP)» 1SSSUP ~ RKGST(PSS) - ERROR BOUND
$(RLBUF(8)sSMXP) ¢ 1SSSUP ~ RKGST(PSS) - MAXIMUM STEP
$(RLBUF(9)sWTSZP), 1SSSUP ~ RKGST(PSS) - WEIGHT FOR SZ
$(RLBUF(10)+WTSYP)s» !SSSUP ~ RKGST(PSS) - WEIGHT FOR SY
$(RLBUF(11) WTBEP),» 1SSSUP ~ RKGST(PSS) - WEIGHT FOR BEFF
$(RLBUF(12)4TDH), 1S8SUP ~ RKGST(PSS) - WEIGHT FOR DH
$(RLBUF(13)+ERRG) ISSSUP ~ RKGST(SSG) - ERROR BOUND
$(RLBUF(14),5MXG)» 1SSSUP ~ RKBST(SSG) - MAXIMUM STEP SIZE
$(RLBUF(15)sERTDNF)s !TDNF - CONVERGENCE CRITERIA
$(RLBUF(18)ERTUPF)» !TUPF - CONVERGENCE CRITERIA
$(RLBUF(17)s8Truh)s 1SSSUP ~ RKGST(SSG) - WEIGHT FOR RUH
$(RLBUF (ienda) r4Tdha) !SSSUP ~ RKGST(SSG) - WEIGHT FOR DH
d c
[+ EQUIVALENCE
k. $(RLBUF1(1)»STPB)» 1SSSUP ~ RKGST(OBS) - INITIAL STEP
EE $(RLBUF1(2)+STPP) 1SSSUP -~ RKGST(PSS) - INITIAL STEP
N $(RLBUF1(¢(3),0DLF) ISSSUP ~ RKGST(PSS) - RELATIVE OUTPUT DELTA
:} $(RLBUF1(4),0DLLP)s 1SSSUP -~ RKGST(PSS) - MAXIMUM DISTANCE TQ OUT
F{ $(RLBUF1(5)»STPG) 1SSSUP ~ RKGST(SSG) - INITIAL STEP
i $(RLBUF1(4)+0DLG) » ISSSUP -~ RKGST(SSG) - RELATIVE QUTPUT DELTA
$(RLRUF1(iendb)+0DLLG) ! SSSUP~ RKGST(SSG) - MAXIMUM DISTANCE TO OUT
c

1 == sy3%dedadisiESTRT2.FOR
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characters40 OPNRUP
character dummy(1:132)
DIMENSION RLBUF(ienda) RLBUF1(iendb)

c
OPEN(UNIT=9yNAME=OPNRUP» TYPE="0LD")
c
Cxxx FIRST» FILL RLBUF
c

CXxx READ A LINE AND DETERMINE ITS PURPOSE
c
I=1
100 CONTINUE
READ(751000sEND=300) NCHAR)DUMMY
IF(DUMMY(1) .EQ. ’!’) GO TO 100
DECODE (2051010, DUMMY» ERR=400) RLBUF(I)
I=1+1
IF(I .E@, iendal) GO TO 200
GO TG 100
c
Cxxx NOW, FILL RLBUFY
c
W0 I=1
210 CONTINUE
READ(9»1000yEND=300) NCHAR, DUMMY
IF(DUMMY(1) .EQ. “!’) GO TO 210

DECGDE(20+1010+DUMMY s ERR=400) RLBUFI(I)

I=1+1
IF(I .EQ. iendbi) GO TO 260
G0 T0 210

C .

Cxxx NOW» PICX UP NOBS

c

260 CONTINUE
READ(991000+END=300) NCHAR, DUMMY
IF(DUMMY(1) .EQ. “!’) G0 TO 280
DECODE(20,1010yDUMMYsERR=400) RBUF
NOBS = INT(RBUF)

c
Cxxx EXIT THE PROCEEDINGS
c
CLOSE(UNIT=9)
RETURN

C
300 call trar(20)
400 CALL tram(21)

c
1000 FORMAT(Qy132A1)
1010 FORMAT(10Xs510.4)

END
$444

Y == 3v3%dedadis:ESTRT2,FOR
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c
c ROUTINE TO GET RUN PARAMETERS FROM A FILE
c

SUBROUTINE ESTRT2SS(OPNRUP)
Iarlicit Realg8 ( A-Hy» 0-7 ), Intederssd ( I-N } j
}
c |
include ‘sus$dedadis!DEGadisd.dec/list’ i
e
paraneter( ienda= 18»
1 iendai= ienda+l,
2 iendb= 7,
3 iendbl= iendb+l)
c
COMMON
$/ERROR/SYOERERRP » SMXP 1 WTSZP, WTSYP» WTREP s WTDH,ERRG SMXGy
$ WTRUH»NTDHG
$/STP/STPP+ODLP,»ODLLP»STPG»ODLGsODLLG
c
characters40 OPNRUP
character DUMMY(1:132)
DIMENSION RLBUF(ienda) »RLRUF1(iendb)
c
OPEN(UNIT=9»NAME=0PNRUP» TYPE='0LD’)
c
Caxx FIRST» FILL RLBUF
c
Cx2x READ A LINE AND DETERMINE ITS PURPOSE
c
I=1
100 CONTINUE
READ(9y1000sEND=3T0) NCHAR» DUMMY
IF(DUMMY(1) .EQ. “!’) GO TQ 100
DECODE (2051010 DUMMY »ERR=2400) RLBUF(I)
I=I¢+1
IF(I.EQ. iendal) GOT0200
GO TO 100
c
C5Xx NOW» FILL RLBUF1
c
200 1 =1
210 READ(9+1000,END=3T0) NCHAR,DUMKY
IF(DUMMY(1) .EQ. ‘!‘) GO TQ 210
DECODE (20510105 DUMMYsERR=400) RLBUFI(I)
I=1+1
if(i.ea. iendbl) goto 300
G0 TO 210
c
1 -~ sys$desadis ESTRT2SS.FOR
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Cxxx EXIT THE PROCEEDINGS

c
300 CONTINUE
syOer = rlbuf(l)
erre = rlbuf(7)
saxe = rlbuyr(8)
wtsze = prlbyf(9)
wtsyr = rlbuf(10)
wtber = rlbuf(ll)
wtDH = rlbuf(12)
errs = rlbyf(1d)
saxd = rlbuf(14)
wtRUN = rlbyf(17)
wtDHG = rlbuf(18)
c
step = rlbufl(2)
odle = rlbufi(3)
adllr = rlbuyfl(4)
stpd = rlbuft(S)
odls = rlbufl(s)
odllg = rldufi(?)
(M
CLOSE(UNIT=29)
RETURN
c
350 call tras(20) !
e
400 CALL trae(21)
c

1000 FORMAT(Q»13241)
1010 FORMAT(10X,610.4)
c
END

1494

ISSSUP - RKGST - INITIAL SY
ISSSUP - RKGST(PSS) - ERROR BOUND

ISSSUP - RKGST(PSS)
ISSSUP - RKGST(PSS)
1SSSUP - RKGST(PSS)
1SSSUP - RKGST(PSS)
1SSSUP - RKGST(PSS)
!8SSUP - RKGST(SSG)
ISSSUP - RKGST(SSG)
!188SHP ~ RKGST(PSS)
YSSSUP - RKGST(PSS)

!SSSUP - RKGST(PSS)
1SSSUP ~ RKGST(PSS)
ISSSUP - RKBST(PSS)
/SSSUP - RKGST(SSG)
ISSSUP - RKGST(SSG)
ISSSUP - RKGST(SS6)

sresature EOF

J == systdewadis ESTRT2SS.FOR

MAXIMUMN STEP
WEIGHT FOR SZ
WEIGHT FOR SY
WEIGHT FOR BEFF
WEIGHT FOR BEFF
ERROR BOUND
MAXIMUM STEP SIZE

- WEIGHT FOR BEFF
- WEIGHT FOR BEFF

INITIAL STEP

RELATIVE QUTPUT DELTA
MAXIMUM DISTANCE TC OUT
INITIAL STEP

RELATIVE OUTPUT DELTA

- MAXIMUM DISTANCE TO OUT
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€
c ROUTINE TO GET RUN PARAMETERS FROM A FILE
c .
SUBROUTINE ESTRTI(OPNRUP)
Inrlicit Real¥8 ( A-Hs 0-Z )r Inteder2d4 ( I-N)
c .

COMMON
$/PHLAG/CHECK2 » CHECK2» ABAIN» CHECX3 » CHECX 4 CHECKS
$/com.Sigx/ sigx._coeffrsigx_rowrsigx_min.distssigx_flag
$/ERROR/ERT1sERDTERNTIM

c

EQUIVALENCE
$(RLBUF(1)+ERT1)» IFIRST SORT TIME - USER OPTION
$(RLBUF (2)+ERDT), tSORT TIME DELTA ~ USER OPTION
$(RLBUF (3) yERNTIM) INUMBER OF SORT TIMES - USER OPTION

c

LOGICAL CHECK1,CHECK2:AGAIN»CHECX3sCHECX4sCHECKS

character DUMMY(1:132)

characterx40 osnrur

DIMENSION RLBUF(J)»RBUF(S)

c

OPEN(UNIT=9»NAME=OPNRUP TYPE='0LD’)

€
CxxXx READ A LINE AND DETERMINE ITS PURPOSE

I=1
100 CONTINUE
READ(9s1000,END=300) NCHAR» DUMMY
IF(DUMMY(1) .EQ. ‘!’) GO TO 100
DECODE (2051010, DUMMY »ERR=400) RBUF(I)
I=I+1
G0 TO 100
c
Cxxx EXIT THE PROCEEDINGS AND DETERMINE CHECKS
300 CONTINUE
c
DO 310 I = 1,3
310 RLBUF(I) = RBUF(I)
CHECKS = ,FALSE. ! IN ORDER FOR FLAG TO WORK
IF(RBUF(4) .EQ. 1.) CHECKS = .TRUE,

C

sigx_flag = rbuf(S)

CLOSE(UNIT=9)

RETURN i
c |

400 CALL trar(21)

1000 FORMAT(Gs132A1) |

1010 FORMAT(10X»G10,4)
END

334

1 == systdesadisiESTRT3I.FOR

Bl U 00 ) O .y
KR i"ta“fa"’«“ﬁ"!:' .a"’qq'.\'ieo 0"/’“:" n'l.:".a

[LIREL ML g



g A - VOO e T T TR T ITTwWY w

bl WY

OO OPPPR00 000000000000 0000000000000 00000 0080000000000 0000000 0
SUBROUTINE GAMMA

0002000000000 0000000000 0000000000 0000000000000 0000000000000

This routine was originally supelied by Disital Eauirsent
Corporation as rart of the Scientific Subroutine Packase
dvesilable for RT=11 as rart of the Fortran Enhancesent
Package. It was ursdraded for use in this mackage.

P00 0000000000000 000000000000000 0000000000000 000000000000 00000

PURPUSE
COMPUTES THE GAMMA FUNCTION FOR A GIVEN ARGUMENT

USAGE
GF = GAMMA(XX)

DESCRIPTION OF PARAMETERS
XX -THE ARGUMENT FOR THE GAMMA FUNCTIOM

IER-RESULTANT ERROR CODE WHERE
IER=0 NO ERROR
IER=1 XX IS WITHIN .000001 OF BEING A NEGATIVE INTEGER
IER=2 XX GT 34.3, QVERFLOW
IF IER .NE. 0 PROGRAM TAKES A DIP IN THE POOL!

REMARKS
NONE

SUBROUTINES AND FUNCTION SUBPROGRAMS REQUIRED
NONE

METHOD
THE RECURSION RELATION AND POLYNCMIAL APPROXIMATION
BY C.HASTINGSsJR.» ‘APPROXIMATIONS FOR DIGITAL CONPUTERS'
PRINCETON UNIVERSITY PRESS, 1958

MODIFIED TO FUNCTION FORM FROM ORIGINAL SUBROUTINE FORM

PEORBINICOEPOINIOIPPENVNRIIONIDNIRNRINRIPPRRNOCIOPRIONRLIELRLONNORPOIROIOOIIIONINOIORIORDOIIIDEYS

QOO OOOOOO0O00000000000O0O0OONN NNNNDOOOOOOOO0O

FUNCTION GAMMA(XX)
Iarlicit Realx8 ( A~Hy 0-Z )y Inteder:d ( I-N )
IF(XX=34,5)62614

4 I1ER=2 ‘

&

1 == sys$desadisiGAMNA.FOR
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60 TO 1000
s & Xaxx
2, ERR=1,0E~6
IER=0
) GAMMA=1,0
Rt IF(X~2.0)50+,30,13
10 IF(X~2,0)1109110515
E.:' ‘ 13 X=X-1.0
o GAMMASGANNARX
vort I 60 T0 10
o 50 IF(X~1.0)600120+110
! ¢
l'g‘| c
c SEE IF X IS NEAR NEGATIVE INTEGER OR ZERO
[SVA] c
Myl
4oy 60 IF(X-ERR)62562,80
,«,,‘ 62 Y=FLOAT(INT(X))-X
ko0, IF (ABS(Y)-ERR) 1307130144
! 44 IF(1,0-Y-ERR)1305130,70
:A C
Y c X NOT NEAR A NEGATIVE INTEGER OR ZERGC
e c
-' 70 IF(X~1,0)80+80,110
e 80 GAMMASGANMA/X
B X2X$1,0
- 60 TO 70
. 110 Y=X-1,0
(34 GY=1,0+YR(~0,5771017+Y%(+0,9858540+YX(~0,87642184Y%
B $(+0.83282124Y%(~0.56847294YX(+0,2548205+Y%(-0,05149930)))))))
408 GANMASGAMMASEY
kol 120 RETURN
130 IER=1
. 1000 CONTINUE
- IF(IER.EQ.1) WRITE(Sr1100)
P IF(IER.EQ.2) YRITE(S»1110)
' 1100 FORMAT(SX» ‘ 7GAMMA?--ARGUMENT LESS THAN 0,000001°)
K 1110 FORMAT(SX ‘ PGAMMA?--ARGUMENT GREATER THAN 34.5--QVERFLOW’)
e CALL EXIT
. END
"
2: 3 19
Y
;l}_!l
R
"
|:::o
l.:.l
ey "
L
1?‘3'
X
)
::"é 2 -~ sys$desadis:GAMMA,.FOR
*,
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¢
c SUBROUTINE TO ESTABLISH THE TIME SORT PARAMETERS

c
SUBROUTINE GETTIM

Isrlicit Resl:8 ( A-Hy 0-Z )» Inteders4 ( I-N)

c
include ’‘sys$degadis:DEGADIS3.dec/1ist’
c
COMMON
$/3SCON/ NREC(maxnobs2) » TO(naxnob) » XV{aaxnob)
$/SORTIN/ TIM(maxnt) sNTINs ISTRT
$/PARMSC/ RM»SZMsEMAX »RMAXs TSCLALEPHs TEND
$/PHLAG/ CHECK1,CHECK2,AGAINyCHECK3»CHECK4»CHECKS
$/ERROR/ ERTLsERDTERNTIM
$/AlLP/ ALPHAsalrhal
$/CNOBS/ NOBS
c
LOBICAL CHECK1,CHECX2,CHECKX3»CHECK4sCHECKS»AGAIN
c
DATA T1/0./sDT/0./sTF/0./
¢

Csxx IF CHECKS IS SET, GET THE TIME SORT PARAMETERS FROM /ERROR/
IF(.NOT.CHECKS) GO TO 90

c
T1 = ERT1
DT = ERDT
NTIM = INT(ERNTIM)
GO T0 95
c
¢

Cxsx This subroutine sets the default time sort windous.
c
C33x The first sort tise is set for rotential low wind sreed cases,
C332 while the last sort tise is set for rotential hish wind speed
Cxsx cases, The first sort tise is taken to be when the first
C232  observer sssses throush xsRMAX. The last sort time is taken
C23x  to be when the last observer rasses throush x=SIRMAX.
C322 The default value for the nuaber of sort times is set to 10.
Cxsx Obviocuslyy these values denerate some sort times which will be
C252 useless’) horefullyy these values will shaw the user where to
C222 look on the next g6 around.
c
90 CONTINUE

c

T1 = T0C1) + (2.,SRMAX)®X(1,/ALPHAL)/ALEPH

TF = TO(NOBS) + (&8.ZRMAX)22(1./ALPHAL)/ALEPH

NTIN = 10

1 -- susSdesadis!GETTIMN.FOR
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N DT = (TF-T1)/FLOAT(NTIN-1)
) DT = FLOAT(INT(DT+.5))

IF(DT .GE. S.) 6O TO 9%
o DT = S,
NTIN = INT((TF - T1)/DT) ¢ 1
) c
ki 95 CONTINUE
gl c
e T1 = FLOAT(INT(T1)) IMAKE T1 AN INTEBER VALUE

DO 100 I = 1,NTIN
TIM(I) = DTSFLOAT(I-1) + T1
o 100 CONTINUE

!“ c

" RETURN

# END

. 34

2 b
-

K 2 -- swystdesadis!GETTIN.FOR
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SUBROUTINE NEAD(2mass0)

Imrlicit Real®8 ( A-Hy 0-Z )s Integerss ( I-N)

include ’‘sys$desadis!DEGADISI.dec’
include ‘($ssdef)’

COMMON

$/GEN3/ RADG(2rmax1)GSTR(2saaxl)rsrcden(2;aaxl) ssrewc(2saaxnl)y

$ srcwa(2sa8xl)ssrecenth(2sa8xl)

$/TITL/ TITLE

$/GEN1/ ET(2rigen) R1T(2riden)

$/GEN2/ DEN(Ssigen)

$/1T1/ T1sTINP»TSRCsTOBSs TSRT

$/ERROR/ STPINsERBNDsSTPMXWTRG NTLasWTuarwtycrutebrutabrutuhsXLIy
$ XRIEPS»ZLOWsSTPINZFRBNDZ,STPMXZsSRCOERssressssrecuty

$ htcut,ERNOBL yNOBLrt,crfderrersilon

$/PARM/ U0»Z0sZR+ML»USTAR»K»GsRHOERHOA» DELTA» BETA s GAMMAF + CcL.OW
$/con.dpror/ das_ausdas.teamrdas_rhoerdas._crkrdas.crrs

$ das_uflrdas_1fl,das_zsprd3s_nane

$/comata/ istabrtambreambrhusideisoflrtsurfrihtflrhteoriutflrwteo
$/com.ss/ esssslenrsuidroutecsoutszsoutbsoutlrsuclrsvalssenlssrhl
$/»hlas/ checklscheck2;asainscheckIscheck4rcheckS

$/NEND/ POUNDN»POUND

$/ALP/ ALPHAsalprhal

$/alphcon/ ialeflralmco

$/ehicon/ irhiflsdellay

$/sprd_con/ cer» delrhomin

characters80 TITLE(4)

characters4 round

characters24 TINP,TSRC»TOBS,TSRT
charactertd das_nase

characters! stabil(s)
characters2d id

logical checklscheck2sagainscheckIscheck4scheckS
REALZ8 K,ML

data stabil/’A’y’B’s’'C’'y’D*y’E’9’F’/
data irarn/0/

if(irara .00, 1) goto 190
WRITE(8,1100)

1100 FORMAT(1HO» ‘IZXXXXXXXTEXXRXARRXXv9Xy’U O A _ D E
$2Xr' MO DEL 9200 UTPUT "12Xr'= = 92X’V
$2X9 1.2/ 98Xy ‘ TXXREXARXAEXLRXXXEXK ' )

c

1 -- sys$desadis HEAD.FOR
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‘ c
o WRITE(8s1111)
il.p‘! c
‘.::"’ WRITE(851102) tsrc
W 1102 FORMAT(1H »’ EESESTTTLLLXLRL’ 9 23Xs
o $/ SETTELTITARLLRL’ » 1X7 2241 1X)
$/ SETTTTTITARLLNR » 23X ' EETTTXXTLLLLLLL )
% c
Y WRITE(8y1111)
i c
oy WRITE(8,1112) TINP
R WRITE(8s1114) TSRC
IF(tOBS(1:2) . NE.’ ‘ .and. .not.check4) WRITE(8,1115) TOBS

o IF(tOBS(1:2).NE.’ ’ .and. checkd) WRITE(8,1117) TOBS
Mg IF(LSRT(1:2) .NE. ‘ ‘) WRITE(8s1118) TSRT
wee 1112 FORMAT(IH »‘Data inmut on’s22Xsa24)
WY 1114 FORMAT(1H »‘Source »rogras run on’»14X»324)
:i\ 1116 FORMAT(1H »’Pseudo Steady-State progras run on ‘s324)
e 1117 FORMAT(1H »’Steady-State mrogram run on’'s7:r324)
i‘,.’f 1118 FORMAT(1H »'Time sort prodram run on’r11Xs324)
. WRITE(8,1111)
aud c
sg write(8,1119)
Kt 1119 forast(//s
W 11h 110%222( XXEXX )9 /s

. 21h s10%r ‘3981285 °%%1/s
i 31h 510%s "X’ 8205 'NOTES*»£121 '%X* 1/
Hhg 210 1109 ‘%% 1209 ‘ ===== 18121, 1/»
P 21h »10x5°%* 1 £1215 ‘2% s/
:.%‘, 210 210x2 ‘2792200 '>/ 98251 ‘All Calculations are lin’,
Rt 3’ited to circular liauid sources.’ t121,'%’,/,

' 21h 210%s ‘X9 t121,°%" 9/
;::;;s 110 110%0 220/ 3XXXR )9/ /)
j&.s":: WRITE(8,1110)
, WRITE(8s1111)
LEWAL c
T?’& 1110 FORMAT(1H0»10Xs‘TITLE BLOCK’)

1111 FORMAT(1H )

. c
b4 30100 I = 1,4
W WRITE(8,1120) TITLE(D)
o 100 CONTINUE
i c
ir 1120 FORMAT(1H 1A80)
LY c
¢ 3 WRITE(8»1111)
L MRITE(851130) UO

o WRITE(8y1140) 20
s WRITE(8,1150) ZR
o write(8s1155) stabil(istab)
e WRITE(8,1150) ML
A
s 2 -~ sussdegadis HEAD.FOR
‘i
A

',
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WRITE(8,1170) DELTA

WRITE(8,1180) BETA

WRITE(8,1190) ALPHA

WRITE(821192) USTAR

WRITE(S8,1194) taab

irt(isofl.e0.0 .and. ihtfl.ne.0) write(8,1193) tsur?
WRITE(8s1194) mambd

WRITE(8,1198) huaid

varore = §,0298e-3% exr(5407.% (1.,/273.15- 1./tamd)) ! ata
relhumid = 100.X humid/(0.422%varare / (PaabD~ varore))
write(8:,1199) relhusid

1130 FORMAT(1H »SX»’¥Hind velocity at reference height ‘»20XsF8.2,2X,
$'n/s’)

1140 FORMAT(1H »SXs ‘Reference heisht ‘sI7X1F8.292X»’'m’)

1150 FORMAT(1HO»SX»’Surface roushness lendth ‘»25Xs1PG10.3+2Xs’m’)

1153 FORMAT(1HO»SX»‘Pasauill Stability class »23Xr4:00al)

11460 FORMAT(1H0+SX,'Monin=-0bukhov lensth ‘»29Xs1PG10,3:2%X»’'n’)

1170 FORMAT(1H »5X»‘Gaussian distribution constants ‘»4X,‘Delta’,
$10XsF9.5,2%Xs'n’)

1180 FORMAT(1H »SX232Xs4Xs 'Beta’»11XsF9.3)

1190 FORMAT(1HOsSXs'Wind velocity rower law constant’s4Xs‘Alrha’s
$10X»F9.3)

1192 FORMAT(1H »3Xs ‘Friction velocity’ s 15Xs4X»SX»10XsF?.592Xs ‘'n/s’)

1194 FORMAT(1HO»SXs ‘Anbient Temserature ‘sI3XrF8.2:2X9»’K’)

1195 FORMAT(1H0»SXs‘'Surface Temperature ’»3SX»F6.2+2Xs'K’)

1194 FORMAT(1H +SXs’Ambient Pressure '+37%XsF6.3:2Xs’atn’)

1198 FORMAT(IM »SX»’Ambient Absolute Humidits’»25X,1PG10.3,2X,
$’ke/ke BDA’)

1199 FORMAT(1H »SXs‘Anbient Relative Humiditu’s»25Xs4Xr)F8.,2:2X»’2")

c

WRITE(8s1111)

if(isofl .ea. 0) soto 135
WRITE(8,»1200)
WRITE(8+120%5)
ii = -
DO 130 I = 1yiden
IF(DEN(1,I).2t. 1.) 20T0 148
ii = jidl
if{ii.ea. 3) then
write(8s1211)
ii = 0
endif
130 WRITE(891210) DENC(1,I)DEN(2sI)sden(Ivi)
goto 148
133 write(8,1207)
urite(8,1208)
if{f = -4
DO 138 I = 1siden
IF(DE"(I'I).’t. 10) !OTO 148

3 - swvssdesadisiNEAD.FOR
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o
ii = ii+1
y if(ii.ea, 3) then
£ write(8,1211)
ii = 0
endi?
¢ - 138 WRITE(8s1212) DEN(1,I)sDEN(2sI)sden(3Iri)sden(dsi)sden(Sri)
. 148 continue
;? c
:.: . 1200 FORMAT(IH »3X» ‘' Input? 796Xs3%r ‘Mole fraction’sdxr
pt 1 'CONCENTRATION OF C’»4Xs’6GAS DENSITY')
R 1205 FORMAT(1H »14Xs20%>2(13Xs ‘'ke/n223'))
o 1207 FORMAT(1H »5Xs‘Adiabatic Mixing:’s3xs’Mole fraction’s3x,
1 'CONCENTRATION OF C’»6X»’GAS DENSITY’ »Sx»
Y 1 &x1 ‘Enthalesy’ »8Xr4%» ' Tesrerature’)
o 1208 FORMAT(IN s14Xs20%s2¢13Xs 'K2/88X3’ ) 7%s8%r’ J/ke’ 18Xy Pxy'K’)
] 1210 FORMAT(1H +14X»3(12%X,FB8.3))
& 1211 format(1iH )
W 1212 FORMAT(IH s 14Xs3(12XsFBeS) 185 3xr1Pd913.5+75>17413.5)
c
i. WRITE(8,1111)
A WRITE(8,1220) smassO
o WRITE(8,1230)
) c
DO 150 I=1,IGEN
* IF(RIT(1,1).EQ.POUNDN .AND. R1T(2,1).EQ.POUNDN) GO TO 140
150 NRITE(8,1240) ET(1,I)+ET(251)sRIT(2,1)
140 CONTINUE
‘ c
1 1220 FORMAT(1H »‘Source inmut data moints’s+//»
i 1 1h +15x:/Initial mass in cloud? ‘»1ea13.5://
1 1h 224x%s8X, 'TIME’ »10X» "SOURCE S’
. 2 *TRENGTH’ »4X» ' SOURCE RADIUS‘)
- 1230 FORMAT(1H +34X»°s’517Xs‘ka/s’»18Xs‘n’)
h: 1240 FORMAT(1H +24X:3(AXs1PB12.5,4X))
W 1241 forsat(1h0sSxs‘Calculation mrocedure for ALPHAS /»12)
N 1242 foraat(1h0s3xs’Entrainsent srescristion for PHI! ‘/,12)
bt 1244 foraat(ih0»3xs’Laver thickness ratio used for averase derth: ',
- 1 1r413.93)
: 1250 format(1h0sSxs’Air entrainment coefficient used: ’»?5.3)
KL 1251 forast(1h0,Sxs‘NON Isotheras3l calculation’)
o 1252 foraat(1h0sSxs‘Gravity slumming velocity coefficient used: '»75.3)
ﬁﬁ - 1253 forest(1h0s3xs'Heat transfer calculated with fied coefficient:
- 1 1r913.5s¢ J/n882/3/K")
4. 1234 foraat(1h0sSxs ‘Hest transfer not included’)
;S 1258 format(1h0s»Sx» ‘Heat transfer calculated with correlation: ‘»12)
', 1236 foraat(1h0s3xs‘Isothermsl calculation’)
¢: 1237 foraat(1h0sSxr’'Water transfer calculated with fixed coefficient: ‘,
;q 1 1r€13.5,’ /nx22/%/3ta’)
i 1258 format(1h0:Sxs‘Water transfer not included’)
=, 1259 format(1h0sSxs’Nater transfer calculated with correlation’)
. ‘
" 4 — syssdesadis HEAD.FOR
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WRITE(8,1111)

write(B8,1241) ialefl

write(8s,1242) irhifl

write(8r1244) dellay

write(8,1250) emrsilon
write(9,12352) ce

if(isofl.sa. 0) write(8,1291)
if(isofl.ne. 0) write(8,1234)
ift(ihtrl.1t, 0) write(39,1253) htco
it(ihtfl.ea, 0) write(8,;12%4)
ifCintfl.at. 0) write(8,1293) ihtfl
ifCiuwtrl,.1t, 0) write(8:,12%7) uwtco
ift(iwtfl.ea, 0) write(8,1293)
it(iwtfl.gt. 0) write(8,1239)
HRITE(8,1111)

irara =1

return

continue

ifC.not.check4) return

RAD = SORT(SLENLSWID/»i)
WRITE(8,1300) ESS,RAD
WRITE(8,1320) SLEN,SWID

astar = ess/outlrx2

WRITE(8,1340) QUTCesQUTSZrastar
write(8,1350) suclrswalrsenlssrhl
WRITE(S8,1340) QUTL,OUTB

1300 FORMAT(1HO» 'Source strensth [kd/s] ! ‘»18Xs1P613.3,T60r

$’Eauivalent Prisary source radius (sl : ‘+1PGL3. )

1320 FORMAT(IN s ‘Eauivalent Primary source lendth [al ¢ ‘48X,

$1PG13.5,T40s 'Eauivalent Prissry source width [al ¢ ‘+1Xs1PG13.3)

1340 FORNAT(/»’ Secondary source concentration (ks/axx3] ! »

$1PG13.5»T40r ' Secondary source SZ C(al * '»13Xs1PG13.5¢//»

1 ' Contaminant flux rate! ‘»1»413.5y/)
1350 format(/s’ Secondary source sass fractions... contaminant: ‘»

1 12413.692%2’ 3ird ’‘»12413.59/9’ ‘»10%s’ Enthalry: 'y

1 17213.5:5%»’ Densitu: ’'112913.5)
1360 FORMAT(1H »‘'Secondary source lensth (al ¢

‘913X»1PG13.35T50y

$/Secondary source half-width (el ! ‘»SXy1PG13.3)

RETURN
END
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»
A
“ . COI00000"0..0000000.00'0'000600’000-000000000000000000.000
E\ c INPUT SUBROUTINE FOR DEGADIS MODEL
N ¢
A
g*& SUBROUTINE I0(tendsgmassOrOPNRUP)
i Isplicit Reals8 ( A-Hy 0-Z )y Inteserss ( I-N )
"\ N e
:ﬁ : include ‘sys$desadis:DEGADISI.dec’
o ¢
:f'ﬂ c BLOCX COMMON :
s c |
|
COMMON
ey $/TITL/TITLE
: i3 $/GEN1/ ET(2siden) »R1T(2siden)
oy $/GEN2/ DEN(Ssiden)
iy $/ITI/ T1:TINP»TSRC,»TOBS» TSRT
W $/PARM/ U0+Z0»ZRs ML »USTARKsG»RHOE s RHOA» DELTA» BETAs GANMAF »CcLOW
{~§ $/con.Sprop/ d3s_aurd3s_tewrrgas_rhoesS3s_crks43s5_CPPy
e $ das_uflrdas_1flrdas_zsPrdas._nane
:;ﬁ, $/comata/ istabstambrraabshumidrisoflstsurfsihtflshteoriutflsutco
o $/cona.ss/ essrslenssuidroutecroutszroutbroutl
"o $/»hl3g/checklscheck2sagainycheck3scheck4rcheckS
e ) $/com.sidx/ sidx.coeffrsidx_powrsidx_ain_distrsigx_flas
" $/NEND/PCUNDN)» POUND
. c
éﬁ c
3 characters80 TITLE(4)
‘\w characters4 sound
i*u characters24 TSRC,TINP»TOBSyTSRT
v charactertl das.name
' | c
e REALYS ML /K
-‘i logical checklscheck2)adgainscheckIrcheck4scheckS
. c
.l\y characterx40 OPNRUP
L2 c
- OPENC(UNIT=9s NAME=OPNRUP» TYPE=/0QLD’)
A3y c
A
@ﬂb 00 90 I=1,4
Y0 READ(9,2000) TITLE(I)
B3¢ 20 CONTINUE
SLx 2000 FORMAT(A80)
e c
s READ(9s%) U0»Z0szr
7. read(9:%) istab
P READ(9»%x) DELTAsBETAsml
‘f;j resd(?sX) sigx_coeffrsidx_roursigx.min_dist
o read(%»X) taabseanbrhumid
& read(9:%x) isoflstsurf
g read(9:%x) ihtflshtco
o
“'t: 1 -~ sys$desadisiI0.FOR
.‘\b‘
2
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’!.o‘.'
rea3d(9:s%) iwtflsutco
s re3d(9:2020) das.name
k. ‘2§ 2020 FORMAT(AJ)
A read(?:X) sas_mwrdas.tesrrgas_rhoe
-‘t. read(9r2) das_crkrgas.cee
ey read(9r»X) das_uflrsas.lflrgas_zsr
c
§§ﬁ if(isofl .ea. 0) then
4.§ rhoe = das_rhoe X m3ab
'ﬁ;o rhoa = pambX(1.+hunid)/(.00283+ 0.00454xhumid)/tamd
e goto 105
'y endif
READ(?rX) NP
,‘Q" DO 100 I=1,NP
. ’e 100 READ(9s%X) DEN(1,I)+DEN(2:I)yden(3+I)sden(4si)rden(Ss»i)
Ay RHOE = DEN(3sNP)
A\ RHOA = DEN(3»1)
0 den(1rnp+l) = 2,
i ¢
v 105 READ(9sX) CclOW
e c
po read(9»>%) dmassO
:" READ(9s%) NP
a:::. DO 110 Is1,NP
e 110 READ(9s%) ET(15I)sET(25I)sRIT(251)
- TEND = ET(1sNP-2)
5 I=N+1
:' ET{1+1) = POUNDN
15 ET(25I) = POUNDN
P+ RIT(1sI) = POUNDN
i R1T(2,1) = POUNDN
. c
> DO 120 I=1,NP
20 120 RIT¢1,1) = ETC1,D)
R >
\ r‘ read(9s%) checklscheck2rasainscheckIrcheckdrchecks
A c
tobs = *
tset = © /

READ(9,2010) TINP
2010 format(a24)

c
if{checkd4) read(9:2) essrslenrswid
¢
CLOSE(UNIT=9)
RETURN
END
1549
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SUBROUTIN: IOT(OPNRUP)

Iarlicit Real%8 ( A-Hy» 0=Z )y Intederxd ( I-N)

include ‘sys$degadis:DEGABISIN.dec’

COMMON

$/TITL/ TITLE

$/GEN1/ ET(2siden) sR1T(2siden)

$/GEN2/ DEN(Ssiden)

$/ITI/ T1»TINP»TSRC,TOBS» TSRT

$/PARM/ U0QsZ0sZRsMLUSTAR»K»G»RHOE »RHOA s DEL TA» BETAY GAMMAF s Col.OW
$/com.dnrop/ d3s_auwrdas_tenPrsdas_rhoesdas.crksdas_cre

$ das_uflrdas_1flsd3s_zsrPrdas_nase

$/com.s8/ essrslenssuidsoutccroutszroutbroutl

$/FHLAG/ CHECK1,CHECK2sAGAINy CHECK3yCHECK4s CHECKS
$/com.sids/ sidx_coeffrsigx_powssigx.ain_distrsiax_flag
$/NEND/ POUNDNsPQUND

characters80 TITLE(4)
charactersl das.naae

characterxd pound
characterx24 TSRC, TINPsTOBS, TSRT

REALXS HMLsK
LOGICAL CHECX1,CHECK2,AGAINy CHECX3sCHECK4sCHECKS

characterk(X) OPNRUP
characterxd40 STRING
characterxd dusay

WRITE(4,1100)
WRITE(&s1110)

Cxxx OPEN THE INPUT FILE

c

c

OFEN(UNIT=8y NAME=OPNRUP» TYPE='NEW "y
$ carrigdecontrol=‘list’srecordture=’variable’)

Cxxx NOW GET THE TITLE BLOCK

c

(y]

WRITE(851120)
WRITE(4,1130)

00 100 I=1,4

READ(S»1124) TITLE(D)

duamy = title(i)

IF(dumaw(1:4) ,EQ., POUND(1:4)) GO TO 110
WRITE(8,113%) TITLE(I)

100 CONTINUE

1 -- svs$degadis:IOT,.FOR
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G0 TQ 130
c
110 CONTINUE { FILL OUT THE BLOCK
II1=1
DO 120 I = IIy4
TITLE(I) = ¢’
WRITE(8,1133%) TITLE(I)
120 CONTINUE
130 CONTINUE
c
cXXX Atmcsrheric raraaeters:
c
WRITE(5,1140)
WRITE(S,1142)
READ(S» %) U0»20+ZR
WRITE(8,1020) UOsZ0sZR
c
cXX stability
c
WRITE(451130)
READ(S5»1310) NCHARsSTRING
istab = 4 ! default is D stadility

IF(STRING.2a. ‘A’
IF(STRING.ea.’B"’
IF(STRING.ea.'C’
IF(STRING.eq. D’
IF(STRING.ea. E’
IF(STRING.ea.'F’

'O
X 10}
+OT
X 1:0
.or.
QT

string.eq,‘a’)
string.ea.’d’)
strind.ea.’c’)
strind,ea.’d’)
string.ea.’e’)
strins.oo.'f')

istab=l
istabs2
istab=3
istab=4
istab=3
istab=é

RS o S A R AR el

d0to(1619162,1637184916551488) istad
161 delta = 0.3 ' A
beta = 0.9
sl = -11.43 X zr¥%0,103
sigx_coeff = 0,02
sidx_pow = 1,22
sigx_min_dist = 130.
doto 170
162 delta = 0.33 !B
beta = 0.9
pl = -25,98 % =rxx0.171
cidu_coeff = 0,02
cigx_row = 1,22
sigx_ain_dist = 130,
doto 170
143 delta = 0,20 i1 C
beta = 0.9
ml 3 -123.4 X 2r220,.304
cidgi_coeff = 0,02
sidiu_pPow = 1,22
sigx_min_dist = 130,
doto 170
184 delta = 0,13 'D

[ 8]
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HG
| beta = 0.9
iggi- sl = 0,0 ! used for infinity
oy sigx_coef? = 0,04
W sidx.pow = 1.14
tid sigx_ain.dist = 100,
e . soto 170
163 delta = 0.1 L 3
555 beta = 0.9
aﬂk al = 123.4 ¢ zrx$0.304
ey sigx_coeff = 0.17
oo sigx.row = 0,97
o sisx_sin.dist = 50,
goto 170
NEd 166 delta = 0,064 ' F
5‘¢, beta = 0.9
Qe al = 25.98 & zrx$0,171
05 sidx.coef? = 0,17
0l sidx_row = 0.97
g sidx.min.dist = 50.
g c
;::‘ 170 WRITE(8s1040) istab
Y c
:'.::, 172 WRITE(61160) deltarbetasalssisx_coef?ssisx_sowrsigx_ain_dist
4\ read(5,1310) ncharsstring
g if(strind.ea.’d’ .or. string.ea.’D’) then
. write(6,1600)
e read(3rx) delta
Y2l doto 172
X ¢ else if(strind.ea.’d’ .or. string.ea.’B’) then
5y write(4,1620)
e read(5s%) beta
w’ doto 172
1] alse if(strind.ea.’l’ .or., string.ea.’L’) then
g write(8r1660)
.-,. read(Ss2x) al
,ﬁ goto 172 ‘
St else if(string.ea.’c’ .of. string.ea.’C’) then |
. write(6,1670) i
‘.ﬁ read(3rX) sidx_coer?
e dgoto 172
: ?% else if(strind.ea.’r’ .or, string.ea.’P’) then
P write(8s1480)
"™ read(S»x) sisx.rou
2‘_4‘. doto 172
[N else if(strind.ea.’a’ .or. string.ea.’'M’) then
e write(6s1690)
9\: read(S»%) sigx_min_dist
:.:Q‘Q ’oto 172
e else if(nchar.ea.0 .or. strind.ea.’n’ .or. stringd.ea.’'N’) then
: WRITE(8,1020) DELTAsBETAsml
5q« WRITE(8+1020) sisx.coeffrsigx_mowrsisx.ain_dist
gt
;?&2 I -- sustdesadisiIOT.FOR
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. else
:‘,;;«;: doto 172
i*.:t endif
NG
!'(I' c
.ﬂé CEXX aabient rressures temperaturess and husidity
!t"_ c
write(5+1500)
Wy read(3s%) tasbsramb
M
2 tanb = tamb + 273.15 ! K
%n{ varore 3 4§,0298e~32 exr(3407.2 (1,/273.15- 1./tamb)) ! ata
:kq sat = 0.422%varare / (Pamb- varore)
e write(4,1580)
read(3,1310) ncharrstring

Qf” if{strind.ea.’a’ .or., string.ea.’A’) then
Ry write(6,1385)
,;' read(S)%) humid
KB, relhumid = 100.thumid/sat
(A
ki“ write(4,1584) relhuaid
P soto 200
P endif
¢§4 write(4,13587)
5 read(3s%) relhumid
' huaid = relhumid/100. % sat
3 g 200 rhoa = ranbx(1,+humid)/(.00283+.00454xhuaid) /tasd
o write(4,1588) rhoa

‘ write(8,1023) tamdrranbrtwumid
e ¢
m:‘ isofl = 0
un ihtfl = 0
! hteo = 0,
v iwtfl = 0

" wtco = 0,
l"' c
;:;‘ write(572000)
g read(5s1310) ncharrstring
e if(stringd.ea.’Y’ ,or. string.ea.’s’) then
U isofl = 1

3 tsur? = tamb

Eag doto 250
1398
\ endif
i ¢
h‘ »
O write(4,2020)
;ﬁf read(S,1310) ncharsstring
%wi iffstrind.ea.’'Y’ .or, string.ea.’y’) then
i write(4,2030)
ss& read(S:%) tsurf
W 220 write(5,2040)
4‘% read(5s1310) ncharrstrins
'oeh if(strind.ea.’V’ .or., string.ea.’'v’) then
: ihtfl = -1 ! constant value
SQ: write(4,2050)
j¥5 4 -- susSdegadis:IOT.FOR
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cXXX das characteristics

n

-

J

250
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read(S5»X) htco
else if(string.ea.’C’ .or. string.ea.’c’ .or. nchar.ea.0) then

ihtrl = 1 ! local corralation
else if(strind.ea.’L’ .or. string.ea.’l’) then
ihtrl = 2 ! LLNL correlation

htco = 0,0125 ! [=2Ia/s
write(8,2043) hteo

read(%,1310) ncharsstring
if(string.ea.’Y’ .or. string.eq.’y’)

1 read(3s%) htco

else

gots 220

endif
else |
goto 250 |
endif
write(5,2100)

read(S5,1310) ncharsstring
if(strind.ea.’Y’ .or, strind.ea.’y’) then
iwtfl = 1
write(§+204%5)
read(3s1310) ncharrstring
if(strind.ea.’V’ .or. string.ea.’v’) then
iwtfl = -1
write(4,2120)
re3d(3,2) wtco
endif
endif

continue

write(8+1060) isoflstsurf
write(8,1040) ihtflshtco
“rite(8s1060) iwtflswtco

write($,1519)

resd(3,1415) gas_name

write(8-1415) das_nase

cas.aw = 15,04

das_temr = 111,7

23s_rhoe = 1,792%paad ! correct to rasbd

gas.crk = 2730, .

fas.crr = 1,00

sas_ufl= 0.13

Jas_1fl= 0,05

dss.2sp* 0,5

if(das_.nane.ea.’'LNG’ .Or. sas.nane.ea,’lng’) then
sas.a8 = 15,04
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:‘e‘:
e
gas.tenr = 111.7
A das.rhoe s 1.792%raab ! correct to ramd
g'f gas.crk = S.60-8
heig gas.crr = 5,00
B~ sas_ufl= 0.15
) sas.171= 0,05
gfas_zsr= 0,3
X endif
o if(sas_nase.ea.’'LPG’ .or. das_name.ea.’lpg’) then
tﬁb das.temr = 231,
o gas_rhoe = 2,400%randb ! correct to rasbd
’ gas.crk = 15.4
oy das.crr = 2,25
o sas_ufl= 0,10 =
h das_1f1= 0,02
;56 53;;§sr= 0.5
b)) en
fkﬁ 270 write(4r1520) das_swrgas_tearsdas_rhoersas_crkidas_cery
& 1 das.uflrsgas_1flrdas_zsr
o read(5+1310) ncharsstring
D it(strind.ea.’n’ .or. string.ea.’d’) then
K write(4s1550)
B : read(Ss2) das_aw
o doto 270
. 2lse if(strind.e0.’t’ .or. strind.ea.’T’) then
;& urite(4,1530)
@ read(3»2) das_temr
é% goto 270
ié& else if(strind.ea,’d’ .or. strind.ea.’D’) then
o write(s,»1333)
. read(3:X) gas_rhoe
v doto 270
! o else if(string.ea,’h’ .or. strind.ea.’H’) then
] write(s,1570)
N read(S,X) das_crk
iy goto 270
e else if(string.ea.’'®’ .or. stringd.ea.’'P’) then
3 write(5,1571)
ﬁ. read(3:X) sas_cer
K ' goto 270
Az else if(strind.ea.’u’ .or. strind.ea.’U’) then
L write(6s1572)
. read(3rX) gas_ufl
o doto 270
L0y else if(strind.ea.’l’ .or. string.ea.’L’) then
h write(ss1573)
o read(Ss%) sas.1fl
o8 foto 270
o else if(strind.ea.’z’ .or. strind.ea.’Z’) then
';;';'F. urite(§s1574)
()
:‘,: 5 4 == syssdesadis:IOT.FOR
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c

read(5:,2) gas_zsr
doto 270
else if(nchar.ea. 0 .or. strind.ea.’n’ .or., string.ea.’N’) then
WRITE(8,1020) sas_auwy gas_tasrrdas.rhoe
write(8:1020) das_crkrdas_crP
WRITE(851020) das.ufl sas_lflrgas.zspP

else
dgoto 270
endif

c density curve if isotherasal

c

320

350

400

if{isafl .ea. Q) dota 4460
WRITE(S,1141)
WRITE(4+1152)
WRITE(451183)
WRITE(6,1144) rhoa
WRITE(4,1143)
WRITE(8s1146)

goto 320

write(s,1290)

LUNIN = §

WRITE(5,1300)

READ(Ss1310) NCHARsSTRING

IF(STRING.EQ.‘y’ .or. string.ea.’Y’) GO TO 3460
G0 TO 400

WRITE(4r1320)

READ(S,1310) NCHAR»STRING
OPEN(UNIT=10sNAME=STRING, TYPE=/OLD’ rerr=280)
LUNIN = 10

CONTINUE

IF(LUNIN .EQ. S) WRITE(4,1170) igen
READ(LUNINs %) NP

WRITE(S,1040) NP

IF(LUNIN .EQ. S) WRITE(4,1180)

DO 440 I=1,NP
den(4»i) = 0, t 0,0 by default for isothera
den(3si) = tamb | tamdb for isothers
READ(LUNINs2) DEN(1sI)»DEN(2s1)+sDEN(3»I)
ift(i .ea.l .and.
1 (den(3s1)/rhoa.4t,1.005 .or. rhoa/den(3»1).4t.1.003)) then
den(3s1) = rhoa
write(6,1340) rhoa

endif
ift(i.ea.nr) THEN

IF¢ den{2si)/gas_rhoe .5t, 1,003
1 'O, das.rhoe/den(2,i) .gt. 1,005
1 N-1.0 den(3ri)/43s_rhoe .9t. 1.005

7 -~ sys¥desadis:IOT.FOR
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1 N1 das_rhoe/den(3si) .dt. 1.003) then
den{2si) = das_rhoe
den(3»i) = gas.rhoe
write(sr,1341) das_rhoe
endif
endif
WRITE(8s102%) DEN(1,I)sDENC2sI)sDEN(3IsI)sDen(4s) rden(Ssi)
440 CONTINUE
IF(LUNIN .EQ, 10) CLOSE(UNIT=10)
c
c
450 WRITE(621280)
READ(Ss2) CclOW
ift({cclow .le. 0.) cclows0,.005 ! don‘t let 0. set throush
WRITE(8,1010) CclOW

12 source descristion

nnnan

write(69,1440)
read(S+%) smass)
write(8,1020) Imassod

checkd = ,f3lse.
writ@(4,1400)
redd(3s1410) dumsey
itidusav.ea,’y’ .or., dusmy.ea.’Y’) soto 480
goto 520

480 continue
write(4,1420)
read(Ss2) ess
write(4,1430)
read(S»2) riss
ne = 4§

tend = 4023, ! (=] sec

at(1,1) = 0.
et(2,1) = ess
rit(2s1)= riss
et(152) = tend
et{2:;2) = ess
rit(2+2)= riss
et(1,3) = tend + 1.,
et(2,3) = Q,
rlt(2!3)' 00
et(1s4) = tend + 2,
at(2y,4) = 0,
Pltf:")’ 0.

slen = sart(pifrisssxl)
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A
'A suid = gslen
R check4 = ,true, ! steady state run
v:':::o' dato 760 1
i‘q‘;: ¢ ;
! 520 continue
’tt‘fl c
i NRITE(4,1190)
s WRITE(4,1200)
; WRITE(4,1210)
) : WRITE(4,1220)
’_,,:. WRITE(S51145)
Tyt WRITE(4,1230)
WRITE(491240)
Q) WRITE(S01250)
t\. doto 600
c
%‘ iy 0560 write($,1290)
!
i‘-‘"; 500 LUNIN = S
e WRITE(6,1330)
N, READ(3521310) NCHAR»STRING
B> IF(STRING.ea.’Y’ .or. strind.ea.’y’) goto 440
\::b? doto 80
ey 540 WRITE($s1320)
Ao READ(S»1310) NCHAR»STRING
.. OPENC(UNIT=10sNAME=STRINGs TYPEs/OLD’ rerr=540)
-JeN _ LUNIN = 10
.”: $80 CONTINUE
K IF(LUNIN .EQ. S) WRITE(4,1260) igen
:, READ(LUNINs%) NP
" IF(LUNIN .EQ. S) WRITE(4,1270)
e c
i DO 720 I=t»NP
:::. READ(LUNINsX) ET(1»I)9ET(291)RIT(2,])
3 . 720 CONTINUE
2 IFC(LUNIN .EQ. 10) CLOSE(UNIT=10)
! c
- 740 continue
! < WRITE(8,1040) NP
B DO 800 I=1,NP
;"§‘n 800 WRITE(8,1030) ET(1sI)+ET(2:1)sRIT(2s1)
[ P C
:.‘ if(et(2s1),0a,0, .and. snassO.ne.0.) checklz,true., ! HSE ture s»ill
A write(8,2) checklscheck2sasainscheckIscheck4rchecks
‘sl
3 ¢
-".:-{ istat = libsdate_time(tine)
2:5 WRITE(8,1050) TINP
3e e
“., if(checkd) write(8,1020) essrslenrsuid ! steady state
. ¢
c
3
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CLOSE(UNIT=8)

1010 formsat(1xr1ir€14,?7)
1020 foraat(3(ixslreld,?7))
1025 foreaat(S5{1xs1pre14,7))
1030 format(1x,2(1rgi4.7r1x)r1r214,7)
1040 forast(1xrid)
1050 foraat(ald)
1060 format({ixridsix>1»914,7)
e
1100 FORMAT(SX,’INPUT MODULE -—— DEGADIS MODEL’)
1110 FORMAT(/sSXs’ IEXELXXXXLLLXALXLXLAILATRTRLLALLLR )
1120 FORMAT(SX»’Enter Title Block ~~ ur to 4 lines of 807
$’ characters’)
1130 FORMAT(SXs 'To stops tupe °*//°')
1134 FORMAT(A80)
1135 FORMAT(AB0)
1140 FORMAT(SXs 'ENTER WIND PARAMETERS -— UQO (m/s)y Z0 (m)r '»
$‘’and ZR(m)’)
1142 format(Sx» ‘U0 ~~ Wind velocity at reference heisht 20,
$/95%Xs’ZR —— Surface Roushness’)
1150 FORMAT(/»SX»’Enter the Pasauill stabilitw class: (AsBsCs’»
$'DrEsF) <B> “»8)
1160 format(/»’ The values for the atsosrheric rarassters’:
$’ are set as follows:’y

$/9’ DELTA: ‘9F12.4y
$/y’ BETA: "yF12.4»
$/y’ Monin=-Obukhov lensth? ‘9F12:.4y' @'y
$/¢’ Sigma X Coefficient: 91F12.4y
$/+’ Sigma X Power! sF12:49

$/y’ Sigma X Minimum Distance! ‘»F12.4y»' a'»
$/y’ Do wou wish to change any of these?’:
$/»’ (NorDeltarBetasLengthsCoefficient,PowersMiniaum) <N> '»$)
1141 FORMAT(/+SX»'The density is detersined as a function of con’,
$‘centration’)
1152 FORMAT(SX»‘bw 3 listing of ordered r3irs suprrlied by the user’)
1153 FORMAT(SX»'Use the following foral’)
11564 FORMAT(/15XsSXs ' Pirst roint’ 18Xy’ == sure air u=0.0,Cc=0.s'
1 ‘RHOG=RHOA ‘11r413.3)
1155 FORMAT(I(1S5X»’ . 9/))
1156 FORMAT(SXsSXs’last maint’s»7%» ' == suyre gas u=1,0,Co=RHOE, "
1 ‘RHOG=RHOE ’ )
1170 FORMAT(/»3X» 'ENTER THE NUMBER OF DATA TRIPLES (max=’»i2y’)’,
$’ FOR THE DENSITY FUNCTION: ’»%)
1180 FORMAT(/+»5Xs» 'Enter Mole fracy Cc (ka/n%23): then RHOG '»
i ‘(kg/n%33) by trirles’)
c
c
1190 FORMAT(/sSX»10Xs ‘Source Descristion’)
1200 FORMAT(1X¢/15Xs’The sane fora used by the density descrirtion’)

10 -- sys$desadis:IOT,.FOR
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1210 FORMAT(SX»‘'is used by the source descrirtion as follous’)

1220 FORMAT(/93X93Xs»’Pirst moint’séXs’~= tine=0 EsR1 3t initial '»
$‘{nonzero) values’)

1230 FORMAT(SX»3Xs‘nxt to last mroint -- timesTEND E,R130.’)

1230 FORMAT(SX»5Xs’last moint’ 16X, ‘tine=TEND+ EsR1=0.°)

1250 FORMAT(/»5Xs'Note: the final tise is the last tise entered '»
$‘where £ and R1 are non-zero’)

1240 FORMAT(/»3Xs ‘ENTER THE NUMBER OF TRIPLES (max= ‘+i2»’) FOR ’»
$'THE SOURCE DESCRIPTION: ‘!$)

1270 FORMAT(/+3Xs’Enter TINE (sec)» EVOLUTION RATE (ke/a%X3)s »
$‘and POOL RADIUS (#)’)

1280 FORMAT(SXs ‘Enter the LOWEST CONCENTRATION OF INTEREST (ke/'»
$'2XX3) P ‘08)

1299 format(/s’ This file uas not found,’)

1300 FORMAT!/»’ Do wou have an inrut file for the Density ‘»
$’'function? [y or NI ‘»$)

1310 FORMAT(QsA20)

1320 FORMAT(’ Enter the file name! C(DIRIFILE_NAME.EXT ‘»$)

1330 FORMAT(’ Do wou have an insut file for the Source '»
$'Descrirtion? Cy or NI ’»$)

1340 foraat(/+»’ Air density corrected to ’11»€13.5’ ke/ng%3’,/)

1341 foreat(/s’ Contaminant density corrected to ’+1p913.5’ ke/08%23'y/)

1400 format(//+’ Is this 3 Steady state siaulation? <y or N> "»$)
1410 format(a4)
1415 foraat(ad)
1420 forsat(/y’ Enter the desired evolution rate C2) ks/sec : ‘»$)
1430 format(’ Enter the desired source radius (=] a ! "»$)
1440 foraat(/s’ Seecification of source rate and extent.’s

$8///v' Enter the initial mass of eure das’,

$’ over the source., (k€)’s/»’ (Positive or zerg): '»$)

¢
c
1500 format(/s’ Enter the ambient tesrerature(C) and rressure’»
1 ‘(atm)d ’98) '
1310 format(/s’ Enter the code name of the diffusing serecies: ‘»$)
1520 format(/+»’ The characteristics far the sas are set as follows:’r/»
$’ Molecular weight: “907.29/»
$’ Storage tearerature (X1? “91p913.50/1
$’ Density at storage tesereraturer PAMB (ke/n8%31! ‘»1p€13.5+/
$’ Mean Heat caracity constant ‘91p413.51/»
$’' Mean Heat caracity rover “v1p913.3+/
$’ Usper Flameability Lisit Caole fracl ‘11p423.5¢/»
$‘ Lower Flasmability Limit [mole fracl ‘11p913.5+/
$’ Height of Flasmability Limit [al ‘112413.59/»

$’ Do wou wish to change any of these? '

$'(NorMoles Tenss DensHeat PoversUsserslowersZ)’s

$° <N> )
1530 format(’ Enter the desired Storase Tesrerature: '»$)
1535 format’!’ Enter the desired Density at Storase '»

P
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1 ‘Temperature and’s’ sabient pressure: 's9)
1550 format({’ Enter the desired Molecular Weight: ’»$)
1570 foraat(’ Enter the desired Mean Heat Caracity constant: 's$)
1571 foraat(’ Enter the desired Mean Heat Caracity mower! ‘s$)
1572 foraat(’ Enter the desired Uprer Flammability Limit: ‘»9$)
1573 foraat(’ Enter the desired Lower Flamsability Limit?: ‘»$)
1574 foraat(’ Enter the desired Height for the flassable limit calcula’:s

1 ‘tions: ’19)
1380 format(/»’ The asbient humidity can be entered as Relative ‘»
1 ‘gr Absalute.’s/r»’ Enter either R or A <R or 3>? "s8)

1583 foraat(’ Enter the absclute husidity (kg water/ks BDA)! '»$)
1586 format(’ This is a3 relative humidity of ’»1»4913.5r’ 2’)

1387 format(’ Enter the relative humidity (Z): »9%)

1588 format(/»’ Ambient Air density is ‘»12¢13.5,’ kg/a%23’)

[r]

1500 format(’ Enter the desired DELTA: ‘»$)
1520 forast(’ Enter the desired BETA: /%)
1550 format(’ Note! For infinitus ML = 0.0'y/»
] ‘ Enter the desired Monin-Obukhov lensth: (m) ’»$)
1670 format(’ Enter the desired Sidma X Coefficient! "»$)
1580 format(’ Enter the desired Sigma X Power! '+$)
1699 format(’ Enter the desired Sidma X Minimum distance! (m) ‘»$)

2000 format(/s’ Is this an Isothermal spill? <y or N> “+8%)
2020 faraat{/s’ Is heat transfer to be included in the’,

1 ’ calculations <y or N> ‘%)
2030 format(’ Enter the surface temrerature [=z] K ! ’»$)
2040 format(’ Do vou want to use the built in correlation,’:

1 ’ the LLNL correlationr or‘s/y’ enter’s

b ‘ 3 rarticular value?’»/

1 ’ (CarrrLLNLcOrriValue) <C> ’»8)
2043 format(/s»’ The form of the correlation is:’»/»

1 8:0’Q = (Vh X rho X cp) X area X (tsurf-temws)’y//s

1 * with Yh = ‘y19413.50’ a/s.’v//»

1 ’ Do vou wish to change the value of Vh? (y or N)! “»$)
2043 format(’ Do wou want to use the built in correlation or enter’,

1 ‘ a3 rarticular value?’s/s’ <C or v> ’»8$)

2050 format(’ Enter the HT coefficient value (=] J/mk32/s/K ! '»$)
2100 fgraat(/y»’ Is water transfer to be included in the’,

1 ’ source <3 or N> “»$)
2120 foraat(’ Enter the WT coefficient value (=] kmol/a%x22/s/3ta ! '1$)
c
c
RETURN
END
1343
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SUBROUTINE FOR SOURCE EVALUATION WHEN NO GAS BLANKET
IS PRESENT,

OO0

SUBROUTINE NOBL(timeout)

Iarlicit Realx8 ( A-Hs 0-Z )» Intedersd ( I-N )

include ‘sys$dedadis:DEGADIS1.dec’

COMMON

$/GEN1/ ET(2siden) »R1T(2siden)

$/ERROR/ STPINsERBNDsSTPMXsWTRGrWTtmrWTuarwtucrwtebrwiabsuwtuhsXLIy
$ XRI,EPSs»ZLOWsSTPINZERBNDZ,STPMXZsSRCOERssrCSSsSTCCULS

$ htcut ERNOBLsNOBLetscrfdersersilon

$/PARM/ U0»Z0sZRsMLsUSTARsK+G»RHOE»RHOAs DELTAYBETA»GAMMAF s CclON
$/comata/ istabrtambrraabrhumidsisoflrtsurfsihtflshtcoriwtflyuteo
$/PARMSC/ RM»SZM»EMAXsRMAXs TSC1sALEPHs TEND

$/com_ss/ esssslensswidroutcosoutszroutbroutlsswelssualrsenlysrhl
3/phlas/ checklscheck2sragainscheckIschecksdscheckS

$’ALP/ ALPHA)alrhal

$/rhicon/ irhiflsdellaw

REALXS ML»KX

LOGICAL REV

lodical checklscheck2sragainscheckIrcheck4scheck
DATA REV/.TRUE./

REALSS L

data h/OOI”RiIOOI
dsta delt_ain/0.3/

(o)

DELTAT = (TEND - TSC1)/FLOAT(NOBLPT)
if(deltat .1t. delt_min) then
noblpt = int((tend-tscl)/delt_ain) +1
deltat =2 (tend-tscl)/float(noblet)
endif

O

TO = TSC1
IF(DELTAT .LT. 2.) GO TO 100

WRITE(lunlog,1100)
WRITE!lunlogrX) DELTAT
1100 FORMAT(5X,'TIME INCREMENT USED ON LAST PORTION OF SOURCE CALC’)
c
100 CONTINUE
c
c ESTABLISH LOOP TO FINISH SOURCE

1 ~- sys$dedadisNOBL.FOR
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. c ‘
= c DO 110 I = 1sNOBLPT
2% TIME = TO + FLOAT(I)SDELTAT
A IF(I .EQ. NOBLPT) TIME = TEND
2 L = SGRTPIXAFGEN(RIT,TIME, ‘R1T-BL‘)
¥ erate = AFGEN(ET,TIME, ‘ET-BL’)
« flux = EraTe/L/L
:t: c
?§ astar = rhoe ¥ klustarfalrhaisdellau/(dellas-1.)/phihat(rhoesl)
iﬁ if(abs(flux/astar) .¢t. ernobl) then
2& check3 s ,true.
- tiseout = time
. return
ﬁ- end if
) c
call saf(flwirlrszyeclavruciayrrholay)
, cc = cclavidellay
a e
{w c3ll adiabat(0rwcruadrucryascerrhorumrenthalrystesr)
. c
3 IF(Erate .LT. EMAX) GO TO 220
- EMAX = Erate
?ﬁ RM = AFGEN(RIT,TIME,‘RIT-BL")
N &M = SZ
. 220 CONTINUE
iy RLIST = AFGEN(R1T,TIME,'R1T-BL")
,; RMAX = dMAX1(RMAX,RLIST)
b c
Z{ WRITE(9:,2000) TIMESRLISTshyPluxsSZrucryarrhorRisucruarenthalery:tons
% c
if(i.ea.§ .3nd. check4) soto 3500 ! steady
c
2. 110 CONTINUE
« RETURN
P .
! c
- 500 continue ! steady state coarletion
o outce = cc
i swel = we
‘! swal = ua
P senl = enthalmy
e srhl = rho
5 outsz = sz
w outl = sartei ¥ rlist
I outd = outl/2,
n return
h% 2000 format(1m918.9r1xr1pr418.9r<ioutsre=-2>(1xr1P413.6))
l' END
' 444
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SUBROUTINES OB AND OBOUT ARE USED IN THE OBSERVER INTEGRATIONS
OVER THE SOURCE.,

SUBROUTINE OB(timesYsDsPRMT)
Iarlicit RealX8 ( A-Hs 0-Z )s Intederxd ( I-N )
include ‘sys$dedadis:DEGADIS2.dec’

COMMON
3/GEN3/ radg(2seaxl)rastr(2rmaxl)ssrcden(2rymaxl)ssrcuc(2rmaxl)y
$ srcwa(2raaxl)ssreenth(2saaxl)
$/PARM/U0» 205 ZRs ML » USTAR» K» Gy RHOE » RHOAy DEL TA» BETA s GAMMAF + CoL.OW
$/comdta/ istsbrtambreaabrhumidrisoflytsurtrihtflshtecoriwtfluteo
$/PARMSC.” RM»SZMsEMAXIRMAX» TSC1sALEPH) TEND
$/ALP/ALFHAs3lPN3Y
$/chicon/ irhiflsdellay

REALXS KrML
logicsl flaa

DIMENSION Y(1)sD(1)sPRMT(1)
INTEGER HWIDTHsMratesCratesBDAraterHrate
DATA HWIDTH/1/sM4rate/2/+Crates3/sBDArates4/sHrate/S/

FASS TO IN PRMT(4)
tlad = isofl.ea, 1 .or., ihtfl.ea. 0

T01l = PRMT(4)

2up = prat(7)

X1 = XIT(TIME,TOL)

RG = AFGEN(RADG,TIME, ‘RADG’)
RLEN = PRMT(1T)

RIPR = 0.,
IF((ABS(XI)-RG)/RG .GE, 0.01) WRITE(lunlogs1000) XI:RG
IF(ABS(XI) .LT, RG) BIPR = sart(RGXRG - XIZXI)

Ul = UIT(TIME,TOL)

Q = AFGEN(QSTR» TIME, ‘QSTR’)

we AFGEN(srcwestiner ‘STCNEC ')

w3 = AFGEN(srcwartimes’'srcwa’)
enth = AFGEN(srcanthstines ’'srcenth’)

wclay = Y(Crate)/Y(Mrate)
walasy = Y(BDArate)/Y(Mrate)
ift.nat.flad) enthlay = Y(Hrate)/Y{(Mrate)

sys$degadisOB.FOR
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P call teror(lruclavrvalagrenthlawrycruaruas temrr rholawscre)
b cclay = welavkrholay
,
WY c
i Prat(8) = cclay
«:g'_ prat(9) = wclay
prat(10)= walay
o prat(ll)= enthlay
A ‘ prat(12)= rholay
234 c
20 cc = celavkdellay
s rho = dellawx(rholay~rhod) + rhos
c
e szob = 0.01
" ard = QR(xi-xur)/cc/(u0%z0/31shal)
e iPCei.gts xup Jand. arg.9t.0.)
$ﬂl 1 320b = are%%(1./3lshal) % 20

.l

0w HEFF = GAMMAF/ALPHA1X SZO0B
% RISTR=RIF (RHOsHEFF)

PHI = PHIF(RISTR,0.)

% welay = dellay ¥ KIUSTARE ALPHAL/PHI
0. c
{C; DC(HWIDTH)= UI % BIPR / RLEN
» D(Crata) = D(HWIDTH)ZRLEN % Q
- DiMrate) = (8/wc + rhoasuelay) ¥ D(HWIDTH)XRLEN
3 D(BDArate)= (I%va/ue + rhoatuelaw/(1.+humid)) X D(HWIDTH)XRLEN
:$ iti{flad) return
K, D(Hrate) = @ % enth/wc ¥ DCHWIDTH)SRLEN
[}
c

ot 1000 FORMAT(’ 70B? == Value of XI ’s1#G13.4s} Value of RG ’»
% $ 1»G13.4)

., RETURN
k) '*
-2 END
Y, c
: \ c

A SUBROUTINE OBOUT( Xs Y» DERYs IHLF» NDIM» PRMT)
N c
q%' Iaplicit Real28 ( A-Hsy 0-Z )y Integers4 ( [-N)
¥
e DIMENSION X(1)» Y(1)s DERYC1)» PRMT(1)
: c
: n-“

L PRMT(14) = srat(8) ! cclay
T PRMT(1S) = srat(?) | welay

o PRMT(14) = prat(10) ! walay
P PRMT(17) = prat(ll) ! enthlay
ﬁr PRMT(18) = srat(12) ! rholayw

s RETURN
Ko END
A s34
B

¥
K 2 -= systdesadis:OB.FOR
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. ‘. :oIO0DOQ"O000.'0000DO0.000....'.'OOQO0'0.000.0000000.0.000.00
R e FUNCTION PSI ;
2 c
e CXIX AS PER COLENBRANDER — |
TSR c ;
”_ CYEX THIS FUNCTION HAS BEEN DERIVED FROM BUSINGER:J.A.
L CXtx NORKSHOP ON MICROMETEOROLOGY, CHAPTER 25 HAUGENsD.A. (ED.)
W C3tx  AMERICAN METEOROLOBICAL SOCIETY.
K c
Wy FUNCTION PSIF(Z,#L)
:‘fs':'.
Implicit Realx8 { A-Hy 0-Z )» Integersd ( I-N )

B A,

Ny c
. o include ‘sys$dedadisiDEGADIS1.dec’
Ot ¢

Y REALXS ML
&7 c
o IFC ML ) 10520,30
:'I' C
qs. 10 A = (1,-15.82Z/ML)%%,25
f.s PSIF = 2,.%dLOG((1.+A)/2.) + dLOG((1.+A%A)/2.) - 2.¥daTAN(A) +
Ity Ll

§33 $ PL/2,

RETURN

.- ; c
> 20 PSIF = 0.
. > RETURN
'\'(‘.' C
oF 30 PSIF = -4.792/ML

) RETURN
s END
Sy 441
s
-:'.

’.r\'.
Lo

B
B3
v

l"
954
18
e
WY
o

.
1 -P"
; ;; 1 -- systdesadis:PSIF.FOR
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e c
;.i'nis:‘ C  SUBROUTINES FOR PSEUDO-STEADY STATE INTEGRATION.
'Q! [
3?§£ SUBROUTINE PSS(DISTsYsDERY,PRNT)
¥ "
o Inrlicit Real$8 ( A-H» 0-2 )y Intesersd ( I-N)
;:' 2 include ‘sys$desadis:DEGADIS2.dec/list’
1,5 c ,
k: ) raraseter (2ero=l,D-10s rerits2,D=-3)
iy c :
. COMMON
=:§& $/PARM/ UO»Z0»sZR»ML,USTARsK s Gy RHOE » RHOAy DELTA s BETA» GAMMAF » CoLOW
a N $/coa3ta’/ istabrtambrraabrhumidsisoflstsurfrihtflshteoriutflsutco
it $/ALP/ ALPHAralrhal
'\ t/shicom’/ ishiflsdellay
Pl $/sprd_con/ ces delrhomin
i‘ ¥¢ C
ﬁ": REALZS KyML
> c
" DIMENSION Y(1)sDERY(1)sPRMT(1)
e . DATA rhauh/1/98Y/2/sBEFF/3/1dh/4/
bl INTEGER rhouhsSY»BEFF sdh
¢
fq¢§1 CXYX PRMT 10 SETUP
,':; ' Cxsx VALUE IN/OUT
WA 00 ¢ + SN ————
qug Carx 4 £ N
"y crex 7 Ce ouT
J crxx 8 B ouT
Y cexx 9 CON DERY(BEFF) 1IN
Wb Cxtx 10 CON DERY(SZ) IN
W Crxx 11 NREC(I»1} QUT -- STARTS QUTPUT COUNTER
ey Crrz 12 DIST ouT
Wiy oxxx 13
- ceXX 14 4c aut
N srxx 1S tho out
giap o 16 tenr out - if recorded
? ,; orxr 17 danad out - if recorded
i cexx 18
ity cxxx 19
e ctex 29
o cexx 2t sz
.;*Q Stxx 22 sz
R :
y Erate = PRMT(4)
o B = Y(BEFF) - SOrtPL/2,8Y(SY)

!t -~ swstdesadiz:PSS.FOR
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c using the last value for Sz

c
520 = srat(22)
sz = 820

c

Cxxx MATERIAL BALANCE

c
iii = 0

100 Cc = ErateXALPHA1/2./U0%(Z0/SZ)XSALPHA/SZ/Y (BEFF)
call adi.sbat(0sucrwarycryarcerrhorunsenthrtenr)
cclay = cc/dellay
call adiabat(Orucrwdryclavrvarcclavsrholavrunlrenthstenlay) ! for wa
call addheat(cclavru(dh)rsrholavrtemlavsce)
srod = daaxi{ Y(rhouh)/rholay/srat(18), cZero)

s = ( praod )SX(1./3lmrhal) X 20
dif = 3bs{sz - sz0)/(abs(sz)+abs(s=z0)+zero)
it{dif .4t. rerit) then
520 = sz
iii=iii+l
if(iii .gt. 20) call trams(32)
goto 100
endif
srat(20) = rholay
rrat(21) = 32
HEFF = GAMMAF/ALPHAL1XSZ

rit = 0.
tear = temlay
ittisofl.ea.0 .or. ihtfl.ne.0) then
rho = dellavg(rholaw-rhoa) + rhoa | estinste
tesr = (wa/rho)X(rholayitenlau/usl) ! estinate
rit = rift(temrshef?)
endif
RISTR = RIF{RHQ,HEFF)
PHI = PHIF(RISTRyrit)
C
Cxxx CALCULATE DERIVATIVES

"

-

DERY(BEFF) = 9,

delrtio = rho-rhoa

iF:delrho .GT. delrhomsin) DERY(BEFF) = PRNT(9)xsart(delrho/rhoa)
$ 2(S2/20)8%(.5 - ALPHA)

DERY(SY) = 4,%BETA/PI/Y(SY)RY(BEFF)%%2 X
¢ (DELTAXSQPI02/Y(BEFF)) %2 (1,/BETA)

)

(¢}

heigh = heffXdellay

call surface(temlawrheishsrholavrwmlscrrvatrtesarte)
if(tempr.d0, tiur? Jur. tenlay.de. taad) arte = 0.
rhount = rholayx srat(18) X (s=/=0)%%alrhal X Y(beff)

2 -- susidegadis:P3S.FOR
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- d.rhouhb = Prat(19)%y(beff)/mhi
. dERY(dh) = (artexY(beff)/dellaw - Y(dh)id_rhouhb)/rhouhb
dERY(rhouh) 3 {(d_rhouhb=Y{rhouh)XDERY(Deff))/Y(bef?)

o
K
»ﬂ.ﬂ C
"~.* C3x% RETURNED VALUES
c
3
PRMT(?) = C¢
PRMT(S) = B
LRt rrat(l4)= ge
0 prat(15)= rho
t&\ rrat(18)= temp
hg: rrat(17)= {rholay-rhoa)/cclay ! gansma

RETURN
R, END

Aeh
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o, .
L
° ~
W c
By C SUBRQUTINE PSSOUT
) q. c .
s::. SUBROUTINE PSSOUT(XsYsDs IHLF»NDIM»PRNT)
}“'L
Iarlicit RealX8 ( A-Hs 0-Z )» Integersd ( I-N )

W
s{, ¢
:!Q » include ‘sys$dedadis:DEGABIS2.dec’
R)
-'!?c parameter (nrss=9) Zero=1,e-10)

c
- COMMON
;' o $/PARM/U0»Z0yZR ML »USTAR »Ks Gy RHOE s RHOA » DEL TAs BETA» GAMMAF » CoLOW
Y $/comata/ istabstanbrrambrhumidsisofl,tsurfsihtflsnteoriut?lruteo
. $/STP/STPQ,STPP,ODLP»ODLLP»STPG»0DLG, ODLLG
:: ::, $/PHLAG/CHECK 1 »CHECK2sAGAIN »CHECKI » CHECK 4 s CHECKS
{’} $/STOPIT/TETOP
XV c
:,.3 REALXS K,ML
D ﬁ"' LOGICAL CHECKIsCHECK2yAGAINyCHECKI»CHECK4» CHECKS
*-.j DIMENSION Y{1)sD(1)sPRMT(1)yBKSP(ness),QUT(nrss) sCURNT (nrss)
¥, €
A CXXx QUTPUT PARAMETERS
o c
n.j.-,. Cxxx FROM PSS QUTPUT TO MODEL
\}:{: Cx*! -------
\i crxx X DIST
o Crsx  PRMT(7) Ce
s Cxxx Y(1) sz
o Cxex Y(2) sY
a0y CXXX  PRMT(8) B
:;1, Cxxx  PRMT(13) TO(I)
) N ckXX  ermt(14) ¥c
"%, cxXX prat(ls) rho
o cESX  srmt(16) tear
oo ckXXx arat(l1?) <3883
i ¢
Ly, ERM = 0,
:"é TSL = TS(PRMT(13),X)
o Prat(22) = prat(21)
S IF(PRMT(11) .NE., 0.) GO TO 90
:\ g C
p =Ty
.}. '. Cxxx STARTUP FOR THE OUTPUT ROUTINE
[Oy0.8 c
; "é RIT = -100,/STPP

RI = 0.

e CURNT(1) = X
: curnt(l) = prmt(ld) ! ye
R CURNT(I) = PRMT(7) { cc
e
}_5 1 -- sy3SdedadisiFSSOUT.FOR
N
\':::

o
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curnt(d) = prat(ld) ! rho
curnt(S) = »rat(17) ! sa083
curnt{d) = srat(14) ! tenr
CURNT(7) = »rat(21) ! sz
CURNT(8) = Y(2) ! gy
CURNT(9?) = PRMT(8) b
IF(prat(8) .LE. 0.) CALL traes(14)
90 CONTINUE
¢
Cxxx STOP INTEGRATION WHEN THE HALF WIDTH B < 0.
c
IF( PRMT(8) .LE. 0.) GO TO 1000
c
Cxxx STOP INTEGRATION AND GET A NEW OBSERVER WHEN Cc<CclOuW
c
IF(PRMT(7).6T.CclOW .OR, TSL.LT.TSTOP) GO TO 93
if(prat(ll) ,1t., S.) then ! guarantee 5 records
era = odly ! force outrut
doto 95
endif
TSTNP = TSL
AGAIN = ,TRUE,
GO TO 1000
95 CONTINUE
c
Cxxx SET THE CURRENT AND PREVIOUS RECORD
c
DO 100 II=1,ness
100 BKSP(II) = CURNT(II)
c

CURNT(1) = X

curnt(2) = rrat(l4) ! ge
CURNT(3) = PRMT(7?) ! cc
curnt(4) = arat(1d) ! rho
curnt (S} = prat(1?) ! damma
curnt(s) = rrat(14) ! temr
CURNT(7} = prat(21) ! gz
CURNT(8) = Y(2) ! gy
CURNT(9) = PRMT(8) 'b

RI
II =2

116 IT1 = IT + 1
ER1 = ABS( (CURNT(II)=-BKSP(II))/(CURNT(II)+zero) )
ER2 = ABS( (CURNT(II)--QUT(II))/(CURNT(II)+zero) )
ERM = dMAX1(ER1,ER2,ERM)

RI + 1.
2 ! ¢ki» DIST»YCi 1 and 2

IF(IT EQ. 2) II = II ¢+ 1 ! skip RHO34
IFC(II JEQ. 7) II s II ¢ 1 I skirs SY$8
IF(II .EQ. 5) II = II ¢ 1 ! skir TEMPIS

IF(II .LT. n»ss) GO TO 110

-~
-

2 -= 3ystdedadis:PSSOUT.FOR
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’ Cxxx RECORD POINT IF ODLP IS EXCEEDED OR 80 METERS SINCE LAST RECORD

o C3$8 SECORD FIRST POINT
: c
< DX = CURNT(1) - OUT(1)
A IF( RI.NE.1. .AND. ERM.LT.ODLP .AND. DX.LE.ODLLP) RETURN
C3x3 IF THE NEXT INTEGRATION AFTER A POINT IS RECORDED VIOLATES THE a
" CLEx ERROR BOUNDs THE CURRENT POINT MUST BE RECORDED. OTHERWISE, THE !
R Cxxx LAST POINT T0 SATISFY THE ERROR LIMITS IS RECORDED.
LI c
o DO 120 II=tsness
o IF(RI .EQ., RII+1.) BKSP(II) = CURNT(ID)
! 120 QUT(II) = BKSP(II)
(Y ¢ |
4y RI = RII |
b PRMT(11) = PRNT(11) + 1.
: ¢
) WRITE(9s%) (OUT(II)»II=1snmss)
: RETURN
¢ C
]
' 1000 CONTINUE
) c
- Crxt STOP INTEGRATION
& c
‘ PRMT(12) = X
c
IF(CURNT(1) .EQ. QUT(1)) GO TO 130
c
b PRMT(11) = PRMT(11) + 1.
g’ WRITE(9s%) (CURNT(II)»II=1,nmss)
. c
130 CONTINUE
X PRMT(S) = 1,
RETURN
g END
Y 1444
l'
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C=78
c-'ov"..'0’0000'0000.0’0000.'.0.0.0'000.'.00..'0..0."0'00.000
C SUBRQUTINE PSSOUT
~

SUBROUTINE PSSOUT(XsYsDERY» IHLF»NDIMsPRMT)

Inplicit Real¥8 ( A-H» 0-Z ), Integerx4 ( I-N )
C

include ‘sys$desadis!DEGADIS2.dec/list’
c

raraneter (ness=9y zero=l.e-10)
c

COMMON

/PARM/U0»Z0sZR ML sUSTAR K »GsRHOE s RHOA» DELTA» BETA»GAMMAF s CoLOW

$/STP/STPP»QDLPODLLP s STPG»QDLGODLLG :

$/PHLAG/CHECK1 » CHECK2 s AGAIN » CHECKX3 » CHECK 4, CHECKS i

s/com_fl/ c?lagrclflrcufl ?

$/ALP/ALPHAY 312hal
c

logical cflag

LOGICAL CHECK1,CHECK2,AGAINyCHECK3s»CHECK4 s CHECKS
c

REALX8 MLsK
c

DIMENSION Y(1)sDERY(1),PRMT(1)

disension BKSP(nmss)0UT(nrss) sCURNT (nrgs)
c
Cxxx QUTPUT PARAMETERS
c
Csxx FROM PSS QUTPUT TO MODEL
CXEX —=m=mmme
Cxxx X DIST
Cxxx PRMT(7) Cc
Crxx (1) sZ
Cxxx Y(2) sY
Ctxx PRMT(8) B
c

ER" = 0.

srat(22) = »rat(21)
c

IF(PRMT(11) .NE., 0.) GO TO 90
c
Cxxx STARTUP FOR THE QUTPUT ROUTINE
c

RII = -100./STPP

RI = 0,

CURNT(1) = X

CURNT(2) = PRMT(14) ! ye

ZURNT(Z) = prat(7) ! ce

CURNT(4) = rrat(1S) ! rho

1 -- susidegaadis PSSOUTSS.FOR




J.q‘ ST S T R R T W W T R T O T W Gy P U O O TN TN TR VN O e U U W W
R T
:,!:1:! 1
|
R |
:5::;
;o": C=-79
N
iy
i.sf::t
’ CURNT(S) = PRMT(17) ! qamms
P curnt(4§) = prat(148) ! tesr
‘g curnt(7) = arat(8) ! b
A curnt(8) = srat(21) ! sz
o curnt(9) = Y(2) ! sy
N c
90 CONTINUE

Q‘ c
‘a ) Cxxx STOP INTEGRATION WHEN THE HALF WIDTH B < 0.
A c
k'\l IF( PRNT(8) .LE. 0.) GO TO 1000
.!'Q, c

Cxxx STOP INTEGRATION when Cc<CclOW
- c
-'- IF(PRMT(7).GT.CclOW) GO TO 9S
el if(rrat(1l) .1t. 3¢) then ! farce outrut
':"' era = Ole
:.::; goto 95
i. \ endif
] AGAIN = ,TRUE.
o GO TO 1000
gl 95 CONTINUE
.-'j:. c
" 5.‘ Cxxx SET THE CURRENT AND PREVIOUS RECORD

c

D0 100 II=lsnerss

S 100 BKSP(II) = CURNT(II)
v c
Pl CURNT(1) = X
CURNT(2) = PRMT(14) ! we
fhid CURNT(2) = prat(?) ! cc
L CURNT(4) = prat(13) ! rho
o CURNT(S) = PRNT(17) ! damma
P curnt(s) = prat(14) | toms
A curnt(?) = prat(8) 'b
o curnt(8) = prat(21) ! sz
L) curnt(?) = Y(2) ! sy
. c
o RI = RI + 1,
fige I1=1
a 11011 =11 +1
:: . ER1 = ABS( (CURNT(II)-BKSP(II))/(CURNT(II)+zero) )
Y ERZ = ABS( (CURNT(II)-QUT(IIX))/(CURNT(II)+zerc) )
o EFM = dMAX1(ER1sER2,ERM)
\ IF(17 EQ, 3) I = 4 ! skip densityrdannastenr
108 IF(II .LT. ness-1) GO TO 110 ! skir sy
s c
;_‘; Cxx2 RECORD FOINT IF ODLP IS EXCEEDED OR 80 METERS SINCE LAST RECORD
R Cxxx RECORD FIRST POINT
. c
BN DX = CURNT(1) - QUT(1)
ASS
o 2 == sussdedadis:PSSOUTSS.FOR
) ;x
B
o
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IFC RI.NE.1. .AND. ERM.LT.ODLP .AND. DX.LE.ODLLP) RETURN
c

J‘f‘ N
~!¢{ CXxx IF THE NEXT INTEGRATION AFTER A POINT IS RECORDED VIOLATES THE
o Cxsx ERROR BOUNDs» THE CURRENT POINT MUST BE RECORDED. OTHERWISE, THE
Pt C2xx LAST POINT TO SATISFY THE ERROR LINITS IS RECORDED.
AN c
St DO 120 II=1snmss
- IF(RI .ED, RII+1.) BKSP(II) = CURNT(II)
Ay 120 QUT(II) = BKSP(II)
4.&#.! c
o RI = RII
o PRMT(11) = PRNMT(11) + 1.
xJ C |
v call ssout(out)
e
S
o 1000 CONTINUE
E2sd c
BN C3xx STOP INTEGRATION
* c
N FRMT(12) = X
-.;-. [
42;2 IF(RI .E@, 0.) CALL trae(16)
G [
bl IF(CURNT(1) ,EQ. OUT(1)) GO TO 130
c
M PRMT(11) = PRMT(11) + 1.
i call ssout(out)
e
EN] < c
o 130 CONTINUE
RO, PRMT(S) = 1.
o c
RO RETURM
i END
R 444
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4
K0
v . COO000.'.‘0.0000000000000..000.'00000.00000"0000000000000000
24 c
a; c RICHARDSON NUMBER (RIX)
[ c
:' FUNCTION RIF(RMOG,HEFF)
. Iaplicit Realx8 ( A-Hs 0-Z )» Intedersd ( I-N )
/ c
3 COMMON
‘ $ /PARM/UO»Z0s ZRyML sUSTAR K »Go» RHOE » RHOA» DELTA BETA» GAMMAF » CcLOW
c
REALX8 ML,K
; c
: RIF = GX(RHOG-RHOA)/RHOAXHEFF/USTAR/USTAR
- c
2 RETURN
END
{ c
v COOOOOOOOQO000000000000000000000000'000000'00'000000.000'0’00
[, c
N c RICHARDSON NUMBER (RIt)
‘_‘ c
: FUNCTION RIFt(temssHEFF)
o Inplicit Real¥8 ( A-Hs 0-Z )y Intederxd4 ( I-N )
. c
. COMMON
o $ /PARM/ UQsZ0sZRs¥LUSTAR»K»G3+»RHOE »RHOA»DELTAY BETA» GAMMAF »CcLOW
$/comatn/ istabrtamsbrmamdrshunidriseflstsurtsinhtflhteoriutflrwtco
$/ale/ alrharalrhal
\* c
' REALXS ML,K
- c
;» wind = u0k(hef?/z0)¥xalsha
, RIFt = dma:1(GX(tsurf-tear)/temrtHEFF/USTAR/Winds»Q.D0)
- c
; RETURN
. END
N c
: COOOOO'OOOO'00000‘0000000000.0000000000006000000000000000000000000000
:‘ c
c PHI FUNCTION
. c
K. FUNCTION PHIF(RIsrit)
K- Inslicit Real8 ( A-H» 0-Z ); Intedersd ( I-N )
)‘ c
b common /#hicoa/ ishiflrdellay
t 1 -~ sys$dedadisiRIPHIF.FOR
A

-.
™
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»hifs 0,
20t0(1091000720005300029000) s ishifl
doto 9000
c
10 IF(RI) 10052005300
c
100 PHIF = 0.74/(1. + 0.65PABS(RI)%XX.6)
RETURN
c
200 PHIF = 0.74
RETURN
c
300 PHIF = 0.74 + 0.25K(RI)X%0,7 + 1,2E-73RISRISRI
RETURN
c
c
1000 IF(RI) 1100512001300
c
1100 PHIF = 0.88/(1. + 0.465%ABS(RI)%%.6) ;
RETURN !
c |
1200 PHIF = 0.88 '
RETURN
c
1300 PHIF = 0,88 + 9.9e-2K(RI)X%1,04 + 1,4E-2SKRIXRS.7
RETURN

o 60 0

2000 corrl = 0,25K ritXX.866664 4 1.
corr = gart(corrl)
riw 3 ri/corr!
IF(RI) 210052200,2300

c

2100 PHIF = 0,88/(1. + 0.558ABS(RIw)%X.4)/corr
RETURN *

c

2200 PHIF = 0.88/corr
RETURN

c

2300 PHIF = (0.88 + 9.9e=2%X(RIw)X21.04 + 1,4E-2SARIwXXS.7)/corr
RETURN

¢

[od

3300 corrl = 0.,25% rit¥X.866466 + 1.
corr = sart(corrl)
riw = ri/corrl
IF{RI) 3100+3200y3300

c
3100 PHIF = 0.88/corr

2 = 3ystdegadisiRIPHIF.FOR
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i RETURN
(4 c
S 3200 PHIF = 0.88/corr
d RETURN
L c
b 3300 PHIF = (0,88 + 9.9e-2%(RIw)%%1,04 + 1.4E-252RIwx2S,7)/corr
RETURN
iy c
» c
- 9000 call trams(29)
return
END
c
Y c
. c.ooo000oo00000000000000000000000000000009000000000000000000
N c
- c
i' function phihat(rhosfetch)
Iaplicit Real%8 ( A-H» 0-Z )» Inteder®d ( I-N )
K <&
5 c
) cosmon
< $/7arn/ u0r»z0rzrralsustarrksds rhoes rhoardeltarbetardammarrcclow
. $/3lp/ 3lrhasalehal
$/rhicom/ iphiflsdellay
> c
[~ realxs ksal
; ¢
- data rhic/3.1/
c
if(rho .le, rhoa) then
R’ shihat = 0.88
y return
endif
. c
h] Pow = 1./alehal
1 = 1,04/31shal
i Ci = gx(rho-rhoa)/rhoakz0/ustarss2xdammar/alrhal
. Ci =Cix (kyustarXaleshalXe? /u0/20/ phickdellau/(dellay-1.)) £% Pow
b Cies = 0.099%Cixx1.04
c
i rhihat = dlog((.88+ CirSfetchaxel)/.88)/Cis/fetch
N shihat = 1./shihat
. c
return
end
. 1444
4
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This routine uas originally surrlied by Disital Eauirsent
Corproration 3s mart of the Scientific Subroutine Piackade
av3ilable for RT-11 as rart of the Fortran Enhanceaent
Package. It was urdraded for use 3s the integration
routine in this rackade.
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PURFQSE ’
TO SOLVE A SYSTEM OF FIRST ORDER ORDINARY DIFFERENTIAL
EQUATIONS WITH GIVEN INITIAL VALUES.

USAGE
CALL RKGST (PRMT»Y»DERYsNDIMsIHLF,FCT»QUTPsAUX)
PARAMETERS FCT AND QUTP REQUIRE AN EXTERNAL STATEMENT.

DESCRIPTION OF PARAMETERS

PRMT AN INPUT AND OUTPUT VECTOR WITH DIMENSION GREATER
OR EQUAL TQ 3s NMICH SPECIFIES THE PARAMETERS OF
THE INTERVAL AND OF ACCURACY AND WHICH SERVES FOR
COMMUNICATION BETWEEN SUBROUTINES OUTP AND FCT
(FURNISHED BY THE USER) AND SUBROUTINE RKGST.
EXCEPT PRMT(S) THE COMPONENTS ARE NOT DESTROYED
BY SUBROUTINE RKGST AND THEY ARE:

PRMT(1) LOWER BOUND OF THE INTERVAL (INPUT):

PRMT(2) UPPER BOUND OF THE INTERVAL (INPUT),

PRMT(3) INITIAL INCREMENT OF THE INDEPENDENT VARIABLE
(INPUT),

PRMT(4) UPPER ERROR BOUND (INPUT). IF RELATIVE ERROR IS
GREATER THAN PRMT(4), INCREMENT GETS HALYED.
IF RELATIVE ERRCR LESS THAN PRMT(4)XEXPAND»
INCREMENT GETS DGUBLED.
THE USER MAY CHANGE FRMT(4) BY MEANS OF HIS
OUTPUT SUBROUTINE.

PRMT{Z) MAXInUM STEP SIZE ORDER OF MAGNITUDE (INPUT).
SUBROUTIME RKGST INITIALIZES
PRMT(S)=0, IF THE USER WANTS TO TERMINATE
SUBEROUTINE RKGST AT ANY OUTPUT POINT,» HE MAS TO
CHANGE FRMT(S) TO NON-ZERO BY MEANS OF SUBROUTINE
OUTP. FURTHER COMPONENTS OF VECTOR PRMT ARE
FEASIBLE IF ITS DIMENSIOM IS DEFINED GREATER
THAN S. HOWEVER SUBROUTINE RKGST DOES NOT REQUIRE
AND CHANGE THEM. NEVERTHELESS THEY MAY BE USEFUL
FOR HANDING RESULT VALUES TO THE MAIN PROGRAM

OGOGOOOO0O0000000GBO00000O00000000O0000000000NN 0O NODNOnDEOOONn

[
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(CALLING RKGST) WHICH ARE OBTAINED BY SPECIAL
MANIPULATIONS WITH QUTPUT DATA IN SUBROUTINE OUTP.
Y INPUT VECTOR CF INITIAL VALUES. (DESTROYED)
LATERs Y IS THE RESULTING VECTOR OF DEPENDENT
VARIABLES COHPUTED AT INTERMEDIATE POINTS X.
DERY INPUT VECTOR OF ERROR WEIGHTS. (DESTROYED)
ERROR WEIGHTS ARE CENTERED AT ONE. IF ONE PARA-
METER NEEDS A TIGHTER ERROR CRITERIA»THE WEIGHT IS
GREATER THAN ONE. IF A PARAMETER NEED NOT BE DETER-
MINED SO PRECISELY»THE WEIGHT SHOULD BE LESS
THAN ONE.IN OTHER WORDS,

ERROR CRITERIA(I) = PRMT(4) / WEIGHT(I)
WHERE I IS THE SUBSCRIPT OF A DEPENDENT VARIABLE.
LATER, DERY IS THE VECTOR OF DERIVATIVES, WHICH
BELLCNG TO FUNCTION VALUES Y AT A POINT X,
NDIM AN INPUT VALUE, WHICH SPECIFIES THE NUMBER OF
EQUATIONS IN THE SYSTENM.
IHLF AN QUTPUT VALUE,» WHICH SPECIFIES THE NUMBER OF
BISECTIONS OF THE INITIAL INCREMENT. IF IHLF BE-
COMES GREATER THAN 10y SUBROUTINE RKGST RETURNS THE
ERRCR MESSAGE IMLF=t1 INTO HAIN PROGRAM. ERROR
MESSAGE IHLF=12 OR IHLF=13 APPEARS IN CASE
PRMT(2)=0 OR IN CASE SIGN(PRMT(J)).NE,SIGN(PRMT(2)-
PRMT(1)) RESPECTIVELY.
FCT THE NAME OF AN EXTERNAL SUBROUTINE USED. THIS
SUBROUTINE COMPUTES THE RIGHT HAND SIDES DERY OF
THE SYSTEM TO GIVEN VALUES X AND Y. ITS PARAMETER
LIST MUST BE X»Y,»DERY,PRMT. SUBROUTINE FCT SHOULD
NOT DESTROY X AND Y.
aute THE NAME OF AN EXTERNAL OUTPUT SUBROUTINE USED.
ITS PARAMETER LIST MUST BE X,»Y,DERYsIHLF,NDIM)PRNT.
MOME OF THESE PARAMETERS (EXCEPT» IF NECESSARY»
PRMT(3)sPRMT(3)»...) SHOULD BE CHANGED BY
SUBROUTINE OQUTP. IF PRMT(S) IS CHANGED TO NON-ZERO»

o2 -
B3 Gl

»
‘

g~ LN

OO0 OO0O000O00000000000000CO00000000000O0000000000000

LY SUBROUTINE RKGST IS TERMINATED.

W AUX AN AUXILIARY STORAGE ARRAY WITH 8 ROWS AND NDIM

e COLUNNS.

= REMARKS

1Y

:24 THE PROCEDURE TERMINATES AND RETURNS TO CALLING PROGRAM» IF

X (1) MORE THAN 10 BISECTIONS OF THE INITIAL INCREMENT ARE

e NECESSARY TQ GET SATISFACTORY ACCURACY (ERROR MESSAGE
A IHLF=11)»
:Tﬁ 12) INITIAL INCREMENT IS EQUAL TO 0 OR HAS WRONG SIGN
o (ERROR MFESSAGES IHLF=12 OR IHLF=13),
\ ) (3) THE WHOLE INTEGRATION INTERVAL 1S WORKED THROUGH»
% (4) ZUBRCUTINE OUTP HAS CHANGED PRMT(S) TO NON-ZERO.

A

; SUBROUTINES AND FUNCTION SUBRPROGRAMS REQUIRED

.?; THE EXTERNAL SUBROUTINES FCT(X,YsDERY,PRMT) AND

I

g 2 -~ 3v3%dedadisiRKGST.FOR
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QUTP(XsYsDERYsIHLFsNDIM»PRMT) MUST BE FURNISHED BY THE USER.

HETHOD

EVALUATION IS DONE BY MEANS OF FOURTH ORDER RUNGE-KUTTA
FORMULAE IN THE MODIFICATION OUE TO GILL. ACCURACY IS
TESTED COMPARING THE RESULTS OF THE PROCEDURE WITH SINGLE
AND DOUBLE INCREMENT.

SUBROUTINE RKGST AUTOMATICALLY ADJUSTS THE INCREMENT DURING
THE WHOLE COMPUTATION BY HALVING OR DOUBLING. IF MORE THAN
10 BISECTIONS OF THE INCREMENT ARE NECESSARY TO GET
SATISFACTORY ACCURACY, THE SUBROUTINE RETURNS WITH

ERROR MESSAGE IMLF=11 INTO MAIN PROSRAM.

TO GET FULL FLEXIBILITY IN QUTPUT, AN OUTPUT SUBROUTINE

MUST BE FURNISHED BY THE USER.

FOR REFERENCE, SEE

RALSTON/WILF» MATHEMATICAL METHODS FOR DIGITAL COMPUTERS,
YILEY» NEW YORK/LONDOM» 1950, PP.110-120.

OO0 OO0

SOME NOTES ON THE PROGRAM/RALSTON AND WILF

AUX

AUX(1sI) == CURRENT VALUE OF Y

AUX(2,I} == CURRENT VALUE OF Y’

AUX(3»I) -~ LAST GOOD VALUES OF Q

AUX(4»I) == Y AFTFR ONE RK STEP H

AUX(S»I} -= Y AFTER ONE OR TWO RK STEPS OF H/2.
AUX(8+1) -- CURRENT VALUES OF @

AUX(791) ~- Y’ AFTER ONE OR TWO RK STEPS OF H/2.
AUX(8s1) == 2/13 % WEIGHTS

N(3)9B(4)»C(Q)

Y =Y +A XK -Br@ )
i i-1 i i i i-1

0 =a + 32(A XK -R3@ ) -C K
1 i-t S § i i-t i i

FOR VALUES OF I BETWEEN ! AND 4» AND FOR VALUES OF K AS FOLLOWS

K =H 8 F(X sY)
1 00

K =2 HXF(X $H/29Y )
2 0 t

OLOOOOOCOMNMOOGOCGOOOOO0O00O00OOLaCGOE00

K 2 H X FiX tH/2,Y )
3 0 2

3 -~ 34s$degadis:RKGST.FOR
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K 2 HXFX $HY )
4 0 3

RELATIVE ERROR

AS PER RICHARDSON QUOTED IN RALSTON/WILF (P117)s

ABS ERROR = NEIGHT/133ABS(Y2 - Y1)

THEN, RELATIVE ERROR

REL ERROR = WEIGHTX2/152ABS(Y2 - Y1)/SUM

where SUM = ABS(Y2 + Y1)

The solution tries to use SUMsabs(y2+uwl) first., If this is zeros
then SUM=,25XAPS(Y1) is used since ¥l and 42 aust be orosite in
sidn with eausl sasnitude. If this

quantity is zero as wells the values 42 and 4l baoth sust be zeroi
therefores the difference is also =ero which satisfies the

error criteria.

PP PP P PP P POPOLPPOOPRRRNB RPN NN PPN N PPN PRNOIRNRNTERIIOIOERRRONOINOEREEDIYSY

QOO0 N OO0 0000

SUBROUTINE RKGST(PRMT»Ys»DERYsNDIM» IHLF:FCTsOUTPsAUX)

Iarlicit Resl28 ( A-H» 0-7 )» Intedurz4 ( I-N )}

o N o}

PARAMETER (EXPAMD=0.0%T)
DATA ERRSET/L./ ! dusmy value

DIMENSION Y(1)»DERY(1)sAUX(BsNDIM)»A(4)+B(4)»C(4),PRMT(1)

DG 10 I=1,NDIM
10 AUX(SsD)=,1IIIIIITLDERY(D)
X=PRMT(1)
YEND=PRMT(2)
=PRMT(3)
IMLFHX = INT(LOG(ABS(PRMT(S)/PRMT(3)))/.6931472 + .5)
PRMT(S)=0.,
SALL FCT(XsY»DERY)PRHT)
c
Cxrx ERROR TEST
’ IF (HR(XEND-X) 1380737020
c
CXxx FREPARATIONS FOR RUNGE-KUTTA METHOD

4 -- 3zysidedadisiRKGST.FOR
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20 A(1)=.3
A(2)=,2928932
A(3)=1,707107
Al3)=,15884647
B(1)=2,
B()=t,
B(3)=1,
3(4)=2,
Cl1)=.3
€(2)=,2928932
€(3)=21,707107
giNn=,3

c

CXxx FREFARATIONS OF FIRST RUNGE-XUTTA STEP
C

DO 20 I=1,NDIM
AUX(11X=Y(])
AUX(2,I)=DERY(I)
AUX(3,1)=0,
AUX(591)=0,
[REC=0

H=H+H

INLF3-1

ISTEF=0

[END=0

[{7]
©

c
Cxxx START OF A RUNGE-KUTTA STEP
Cxxx STEP = 2 2 SPECIFIED STEP
£
30 IF/((X+H-XEND)%H)70,60,50
S0 H=XEND-X
50 IEND=1
L
Cxxx RECORDING OF INITIAL VALUES OF THIS STEP
c
70 CALL FCT(X»YsDERY,PRMT)
CALL OUTP(X,Y,DERY,IREC,NDIMsPRNT)
IF(PRMT(5))400,80,400
80 ITEST=0
20 ISTEP=ISTEP+1
c
Cxxx START OF INMERMOST RUNGE~KUTTA LOOP
ﬁ
J=1
100 AJd=A(J)
BJ=B(J)
CJ=Ccd)
D0 110 I=1,NDINM
R1=HXDERY(I)
RI=AJX(R1-BJRAUX(&9 1))

S -- 3ystdegadis!RKGST.FOR
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. Y(I)=Y(I)+R2
K R2=R2+R2+R2
Haj 110 AUX(Ss 1)=AUX (49 1) $R2-CJIR]

0 IF(J-4)120+1501150
B 120 J=J#t

Ot S IF(J-3)1305140,130

‘ 130 X=X$H/2.

i*% 140 CALL FCT(X,YsDERY,PRNT)

PG GOTO 100

*a‘ CYxx END OF INMERMOST RUNGE-KUTTA LOOP

Y

Cxss TEST OF ACCURACY
e 150 IFCITEST)15051609200
- c
3M: CXsx IN CASE ITEST=0 THERE IS NO POSSIBILITY FOR TESTING OF ACCURACY
“ Cs3x IF(ITEST=0) RX STEP JUST PERFORMED WAS FOR TWICE THE SPECIFIED STEP
g c
‘ 160 DO 170 I=1,NDIM
170 AUX(4s1)=Y(I)
ITEST=1
ISTEP=ISTEP+ISTEP-2
i 180 THLF=IHLF+1
X=X-H
H=H/2,
o DO 190 I=1,NDIM
i Y(I)2AUX(1,1)
S DERY!{ 1)=AUX(2, 1)
196 AUX(651)=AUX(3s 1)
| GOTO 90
v C i
. Cxxx IN CASE ITEST=1 TESTING OF ACCURACY IS POSSIBLE ONLY IF EACH |
R CEs3 HALF OF THE INTERVAL IS DONE(I.E.,IFF ISTEP IS EVEN)
N g
o 200 IMOD=ISTEP/2
nt IF ( ISTEP-1MOD-IM0D) 210,230,210
; 210 CALL FCT(X»Y,DERYsPRMT)
DO 220 I=1,NDIM
AUX(Sy D)=Y(I)
220 AUX(?»1)=DERY(D)
5070 90

XXX ORIGINAL VERSION? absolute error

COMPUTATION OF TEST VALUE DELT

230 DELT=0. !Good so far
DO 240 I=1,NDIM

240 DELT=DELT+AUX(8»I)RABS(AUX(4sI)-Y(I))
IF(DELT-PRMT(4))280s 280,250

OOGOOOO0OO0
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Cxxx RELATIVE ERROR
c

230 DELT = 0,
DO 240 I=1,NDIM
ARG = ABS(AUX(4,I) + Y(I))
IF (ARG +£3, 0.) 3re = .ZS‘ABS(AUX(MI))
IF(ARG .EQ. 0.) ARG = ERRSET !if hereraux{4,i)=y(i)=0,0} rer=(,
RER = AUX(SsI)ZABS(AUX(4sI) ~ Y(I))/ARG
240 DELT = dMAX1(DELTSRER)
IF(DELT-PRMT(4)) 280,280,250
c
Cxx2 ERROR IS TOO GREAT
c
250 IF(IHLF-10)250,340,340
240 DO 270 I=1,NDIM
270 AUX(4> 1) =AUX(S, I}
[ YRITE(S,1200) DELT
C 1200 FORMAT(’ 7RKBST? -- ERROR TOO GREAT’»G613.3)
ISTEP=1STEP+ISTEP-4
X=X-H
IEND=0
GOTO 130
c
Cxxx RESULT 'YALUES ARE GOOD
c
280 CALL FCT(XsYsDERYPRMT)
DO 290 I=1,NDIM
AUX(1sI)=Y(I)
AUX(2rI)=DERY(I)
AUX(I2I)=AUX(&s])
Y(I)=AUN(S» 1)
290 DERY(I}=AUX(7+1)
CALL FCT(X-HsYs»DERYPRNT)
CALL QUTP(X-=Hs Y»DERY» IHLF »NDIM,PRMT)
IF(PRMT(3))400,3005400
360 DO 310 I=1,NDIM
Y(I:2AUX(1,1)
315 DERY(I)=AUX(2sI)
IREC=IHLF
IF(IEND) 32093209390
C
C¥Ex INCREMENT GETS DOUBLED TO KEEP UP WITH ERROR HALVING
c
320 IMLF=IHLF-1
ISTEP=ISTEP/2
H=M+H

X3X ALLOW THE PROGRAM TO EXPAND BEYOND ORIGINAL STEP SIZE SPECIFICATION
X2X UP TO THE MAXIMUM

OO ON

IF { THLF+IHLFMX) 40,330,330

7 == sys$desadisIRKGST.FOR
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330 IMOD=ISTEP/2
' IF(ISTEP-IMOD-IMOD)40,340,40
c
Cxxx EXPAND H DUE TO LOW ERROR VALUE
Cxxx ONLY IF TWQ CONSECUTIVE STEPS WITHOUT MENTION OF ERROR HAVE
Cxxx COMPLETED. FACTOR USED FOR EXPANSION (EXPAND) WAS SHOWN TO WORK
Cxxx REASONABLY WELL FOR A PERINDIC FUNCTION. VALUES AS HIGH AS
Cx2x EXPAND=.5 WILL PRODUCE GQOD RESULTS FOR MONOTONIC FUNCTIONS.
c
J40 IF(DELT-EXPANDIFPRMT(4)) 350,350s40
350 INLF=IHLF-1
ISTEP=ISTEP/2
H=H+H
G070 40
¢ )
Cxxx RETURNS TO CALLING PROGRAM
c
Js0 IMLF=1i
CALL FCT(X»Y»DERY:PRMT)
GOTQ 390
370 IHLFs12
30T0 390
330 IMLF=13
390 CALL FCT(X»Y,DERY,»PRMT)
CALL OUTP(XsY»DERY s [HLF yNDIM,PRMT)
400 RETURN
END
3¢

3 - ssssdeéadis:RKGST.FOR
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;k‘ c SUBROUTINE RTMI
0 ¢
”‘: 200000000000000000000.0'00'.'00000000.000000.00000000.0000000.
\ c This routine was originally surrlied by Disital Eauirsent
o8 c Corearation a3 rart of the Sciontific Subroutine Package
g c available for RT-11 as »art of the Fortran Enhancesent
W4 c Packade. It was adopted fur use in this rackage.
" i
L) c
o c PURPOSE
o € TO SOLVE GENERAL NONLINEAR EQUATIONS OF THE FORM FCT(X)=0
':-sz c BY MEANS OF MUELLER-S ITERATION METHOD.
c
W c USAGE
¢ c CALL RTMI (XsFsFCTsXLIyXRI,EPSsIEND»IER)
0 c PARAMETER FCT REQUIRES AN EXTERNAL STATEMENT.
Ay c
; :;;‘ c DESCRIPTION OF PARAMETERS
A c X - RESULTANT ROOT OF EQUATION FCT(X)=0,
. c F - RESULTANT FUNCTION VALUE AT ROOT X.
N c FCT - NAME OF THE EXTERNAL FUNCTION SUBFROGRAM USED.
Fod c XLl - INPUT YALUE WHICH SPECIFIES THE INITIAL LEFT BOUND
N c OF THE ROOT X.
[y C XR1 - INPUT VALUE WHICH SPECIFIES THE INITIAL RIGHT BOUND
o c OF THE ROOT X.
A c EPS - INPUT VALUE WHICH SPECIFIES THE UPPER BOUND OF THE
.- c ERROR OF RESULT X,
L7 c IEND - MAXIMUM NUMBER OF ITERATION STEPS SPECIFIED.
Bl c IER - RESULTANT ERROR PARAMETER CODED AS FOLLOMS
! c IER=0 - NO ERROR,
1Y c IER=1 - NO CONVERGENCE AFTER IEND ITERATION STEPS
e c FOLLOWED BY IEND SUCCESSIVE STEPS OF
N c BISECTION,
é& [ IER=2 - BASIC ASSUMPTION FCT(XLI)XFCT(XRI) LESS
c THAN OR EGUAL TO ZERQ IS NOT SATISFIED.
ol c
A c REMARKS
iy c THE PROCEDURE ASSUMES THAT FUNCTION VALUES AT INITIAL
e c BOUNDS XLI AND XRI !IAVE NOT THE SAME SIGN. IF THIS BASIC
N c ASSUMPTION IS NOT SATISFIED BY INPUT VALUES XLI AND XRI, THE
“; c PROCEDURE 1S BYPASSED AND GIVES THE ERROR MESSAGE IER=2.
c
c SUBROUTINES AND FUNCTION SUB®ROGRAMS REQUIRED
bt £ THE EXTERNAL FUNCTION SUBPROGRAM FCT(X) MUST BE FURNISHED
c BY THE USER.
~

1 -~ 3wgtdedadis:RIMI.FOR
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. c METHOD
S c SOLUTION OF EQUATION FCT(X)=0 IS DONE BY MEANS OF MUELLER-S
o c ITERATION METHOD OF SHCCESSIVE BISECTIONS AND INVERSE
gvﬁ c PARABOLIC INTERPOLATION, WHICH STARTS AT THE INITIAL BOUNDS
iii c XLI AND XRI. CONVERGENCE IS QUADRATIC IF THE DERIVATIVE OF
t}'s 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.
;5&: c FOR REFERENCE, SEE G, K. KRISTIANSENs, ZERO OF ARBITRARY
€E§ c FUNCTION»> BIT, VOL. 3 (1963)s PP.205-206.
K C
:;\‘: g PP R PP IR DOEP OO RO PO O RO PP eI EPIPONOPLPOINRPERIIEPINOEOIEPIPIIOIOIPOIEOEOERIOIOIEODS
" SUBRQUTIME RTMI(X,»FsFCTsXL1sXRIJEPSyIENDsIER)
Jiﬂ Iarlicit Real%3 ( A-Hs» 0-Z )» Inteder®d ( I-N )
? »
.;'Q c
7»:“ c
L2 c PREPARE ITERATION
ot [ER=0
o XL=XLI
-,} XR=XR{
¢ X=XL
[\ TOL=X
F=FCT(TOL)
;5;\ IF(F)1s1691
‘$|. 1 FLsf
:|' X=XR
W TOL =X
e F=FCT(TOL)
. IFiF)2s1802
1 2 FR=F
§;ﬁ [F{3SIGN{1.DOsFL)+dSIGN(1.D0yFR))25:3+25
o c
32} C BASIC ASSUMPTION FLXFR LESS THAN 0 IS SATISFIED.
Ay c GEMERATE TOLERANCE FNOR FUNCTION VALUES.
s I 130
»‘; - TOLF=100,2EPS
i g )
gad :
j,ﬁ c START ITERATION LOOP
By 4 I=I41
T c
?4; c START BISECTION LOOP
s [0 13 X=1,IEND
oy X=,SK(XL+XR)
". TUsz
;:' 7 F=FCT(TOL)

, IF(F)Sr1615
p 5 IF(GSIGN/1.D0+F)+dSIGN(1,D0sFRY)I714+7

. , 2 -- s3esdeegdis RTMI.FOR
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INTERCHANGE XL AND XR IN ORDER TO GET THE SAME SIGN IN F AND FR
& TOL=XL

XL=XR

XR=TOL

TOL=FL

FLsFR

FR=TOL
7 TOL=F-FL
A=FETOL
A=A$A
IF{A-FRE(FR-FL))8+9+9
IF(I-TEND)17917»9
*R=X
FR=F

‘0 O

TEST ON SATISFACTORY ACCURACY IN BISECTION LOOP
TOL=EPS
A=ABS(XR)
IF(A-1.)11,11,10
10 TOL=TOL$A
11 IF(DABS(XR-XL)=TOL)12512,13
12 IF(DABS(FR-FL)~TOLF)14+14+13
13 CONTINUE

END OF BISECTION LOOP

NG CONVERGENCE AFTER IEND ITERATION STEPS FOLLOWED BY I[END

SUCCESSIVE STEPS OF BISECTION OR STEADILY INCREASING FUNCTION

VALUES AT RIGHT BOUNDS. ERROR RETURN.

IER=1 .
14 IF(dABS(FR)~dABS(FL))148+16,15 ;
18 X=xL J

F=FL |
15 RETURN ‘

COMPUTATION OF ITERATED X-VALUE BY INVERSE PARABOLIC INTERPOLATION

17 A=FR-F
DX=(X=-XL)SFLR(1, +FR(A-TOL)/(AR(FR=-FL)))/TOL ,
XM=X
FM=F
X=XL-DX
TOL=X |
F=FCT(TOL) |
IF(F)18s15518 ‘

TEST ON SATISFACTORY ACCURACY IN ITERATION LOOP
18 TCL=EPS

A=ABS(X)

IF(A=1,120,20+19
19 TOL=TOL2A
20 IF(JABS(DX)-TOL)21,21,22

-- 3438de9adis RTMI.FOR

LI N R L PR E

- L - . < L
RS R R LR LSRR Ot
A $¢\f3f5{\{1f\f\f\f'



. Wh.w"-“_~-1w”mmw
.
i

N
2 c-95
i 21 IF(4ABS(F)-TOLF) 1818522
- c |
- c PREPARATION OF NEXT BISECTION LOOP !
k. . 22 IF(DSIGNC1.DOsF)+JSIGN(1.B0sFL))24523,24
N 23 XR=X !
B FR=F
G0 TO 4
N 24 XL=X
) FL=F |
h XR=XM :
D FR=FY4
L™ G0 TO 4
e END OF ITERATION LOOP
.E {6
! 2 ERROR RETURN IN CASE OF WRONG INPUT DATA
& 25 IER=2
5 RETURN
i END
1443
»
o
[
)
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)
)
X
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PROGRAM SDEGADIS2
c
(D2 22a st eos bttt teetsrdiedtredttrerorterorioetobiototosiotototesdoseitttss]
L2232 0 2002 bt ttetottdetectetteerrteses et it tdoorrottotittortoeesdos et
D222 2200022200000 00 0000040000002 000btbtessiobttbtosecsorsetoottosbortirttssl

Prodraa descristion:

SDEGADIS2 is a simrlification of DEGADIS2 which rerforas the downwind
disrersion rortion of the calculation for 3 steady stute source
described by DEGADISI.

Prodram usade:

Consult Yolume III of the Final Rerort to U. S. Coast Guard
contract DT-CG-23-80-C-20029 entitled *Develorment of an
Ataos»heric Disrersion Model for MHeavier-than-Air Gas Mi:tures®.

J» A+, Havens
T. 0. Sepicer

University of Arkansas

227 Endineering Building
Derartment of Chemical Endineering
Fauctinvilley AR 72701

Aeril 19SS

PO OO0 00

This ProJéct was sronsared by the U. S. Coast Guard and the Gas
Rese.ich Institute under contract DT-CG-23-80-C-20029.

Disclaimer:

Thiz comeuter code material was sresared by the University of
Arkinsss 3s an account of work sponsored by the U. S. Coast Guard
3nd the Gas Research Institute. Neither the University of Arkansas,
nor any Pperson acting on its behalf!

3. Makes any uarranty or reepresentations express or iarlieds
with respect to the accurscyr coarletenesss or usefulness
of the information contained in this computer code materials
or that Liie use of any sepmaratus, metho, numerical aodel,
or rrocess disclosed in this computer code materisl may not
infrinZe privately ownud rights; or

D. Assumes any liability with ressect to the use ofy or for
dsmades resylting ’rca the use nfy uny informationy
sp=3ratuss; sethods ar eprocass Jdisclosed in this comsuter
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: c code matarisl.
A c
\ ~
> (D020 22 20t 0200000207000 PPrt drPruottrtrtttsbiotobsdoesstdoreedtpoetstdosotdtds

(P2t e2 oottt ies ettt estte ettt st tiivetsatesibtrsettitstoresitbastosiodossd
IR22 ot koo o st eobbto b oo st i esibosibiotiosatirtotittbotoreteosdietetitts)

. c

. c

. c

: c

* Implicit Realx8 ( A-H» 0-2 )» Intedersd ( I-N )
X include ‘sys$iledadisiDEGADISY.dec’

. include ‘(tssdef)’

: :

! SXTERMAL PS3,FPSSOUT»SS6sSSGOYT

9 :

COMMON

$£,TITL TITLE

¢ /CEN2/ DEN(Ssiden)

t,/PARM/ U0sZ0>ZRyMLUSTARKsGyRHOE)RHOA» DELTAs BETA» GAMMAF » Col DU

‘ 3/con.2Ppron/ 13s.auwsi3s.tenrsdas_rhozsdas_crkydas.crey

g $ das_uflydas_lflrd3s_zzPrdas.name

$£/17T1/ T1,TINP,»TSRC,TOBS

- 3/comatn/ istabrtasbrraabrhumidrisoflstsurfyihtflshtecoriwtflwtco
9 $/ERRCR./ SYOERsERRPsSMXPyWTSZPsWTSYP/WTBEP ) WTDHsERRG s SMXG

h 3 WTRUH»WTDHG

$/STP/ STPP,0DLP»ODLLP»STPGODLG»ODLLG

$/com_ss/ ESSySLENsSWID»QUTCcyOQUTSZ,0UTBQUTLsswcl sualssenlrsrhl
$/FHLAG/ CHECK1,CHECX2sAGAIN»CHECK3sCHECK4sCHECKS

, $/com_f1l/ cflagrclflscufl

p. $/HEND/ POUNDN;POUND

3/ALP/ ALPHAsalehal

t/2hicom/ iphiflrdellay

$/sprd._ccn/ cey delrhomin

$/COM_SURF/ HTCUT

DIMENSIONS/DECLARATIONS

[ DR OF ISV I o |

io31c3l c?lag

D realxd tt1
N REALXS ¥, MLsL
LOGICAL CHECK1sCHECK2sAGAIN»CHECK3»CHECK4sCHECKS

charzcterx24 tinertsrestobs
characters80 title(d)
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characters4 round
characterxl das_nase

~
characterx4 TR2,ER2,5r3,SSDYTR3
c
character240 ornruel
character ornrus(40)
EQUIVALENCE (OPNRUP(1)sornrusl)
c
dimension prat(22)sw(4)rdery(4)saux(8:4)
c
cov'.'..o"0.000000000000000000'000000000000000.'0000000'00
c
c DATA
c
DATA POUND/‘// '/ POUNDN/-1,.E-20/
c
DATA TIMEO/0./sNDIM/O/
c
DATA TR2/’.TR2‘/,ER2/’ .ER2’/
DATA S#3/’/.5r3°/
DATA SSD/‘.SSD’/sTR3/’.TR3’/
C
c
c.0D0'OQG.0000000'00.00000000.0.'000000.0000000000.0'00'00
c
c MAIN
c
Tl = SECNDS(0.)
istat = libsdate_tine(TOBS)
if(istat .ne, ss$_normal) stop’libsdate.time f3ilure’
c
Cxxx GET THE FILE NAME FOR FILE CONTROL
c

read(S,1135) ncharsornrue
1135 format(arA0al)
c
opnruel = oenrusi(linchar) // ER2(1:4)
CALL ESTRT2ss(0PNRUP1)
c
Cxxx GET THE COMMON VARIABLES CARRIED FROM DEGADIS!

c
ornryrl = oenrupl(linchar) // tr2(1:4)
CALL STRT2(OPNRUP1sH..a3srte)

C
grnruyerl = ornrupl{linchar) 7/ sr3(1:4)
UPEN(UNTT=8,TYPE='NEW’ s NAME=OPNRUP1,
¢ CARRIAGECONTROL=‘FORTRAN’)
cflag = isofl.ea. 1.0r, ihtfl.ea. O
c

3 -- 3ys$dedadis:SDEGADIS2.FOR
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HRITE:S,1119)
if(cflad) then
WRITE(Ss11148) (100.%da3s_171)+(100.%43s_ufl)sdas_J3p

. WRITE(8s111®)
else
WRITE(8,1115) (100.%2das_171)s(100.%83s_ufl)ssas_zs»
WRITE(3s1117)
endif
HRITE(871119)

c
c
c
1115 FORMAT(1HO»1Xs ‘Distance’ »2:x23xy ‘Mole’ 13
1 ‘Concentration’s1:r ‘Density’ s 2%y 3tr ‘Ganna’ 14%y
1 ‘Teaperature’ s3xr ‘HalP’ »dxy4xr ‘Sz’ 1 5x24%s 'Sy’ 1 5%
1 1y 'Width ta’s3xr'Width’s/s s 1lr1‘Fraction’ » 2%y
1 119110018500 11500 350 ‘Width’ » Jcr L1y Doy
1 2(1949.3+ 'moleZ r1X)s/21h »
1 99:x94%r '3t =2 100P8.2y’ n’)
1118 FORMAT(1H0,1Xs'Distance’ 12::0 30 ‘Mole’ »Ixy
1 ‘Concentration’s 1y ‘Density’ » 2%y
1 ‘Temperature’ s3:cr 'HalP’ 14:94%1 'S/ 13%04%s 'Sy’ 15%)
1 L: ‘Width to’s 3y ‘Hidth’s/s Lialixs1x/Fraction’ » 2
i Thip L0100 Doty "HAGEN s Iy 11209 300
1 2(1249.3s ‘molel’s1x) /110 »
1 CBirdy /3t == 90PP8,. 20’ m')
1117 FORMAT(IH »4Xs " (m) 14591130
! 201X iR/ AXXT) 1)y 120 4%0 (KD y
1 (8%, (@)’ ))
1113 FORMAT(IH +3%Xs ' (2)‘sdxs11xs
1 203Xy " (k3/mXX3) "2 1) 9l 1 (K) “
1 (3’ (m)’))
1119 FORMAT(IN )

P L 0P IPPISIPLLIPIOEIIOEPICENLOIOIINOIIOPILEOEPPNOIOOPIOIROONIOIPIDOINIRIIOIOIOIORIOIDNLLILY

STEADY STATE CALCULATIONS

OO0

arnruel = osnruri(linchar) // ssd(1:4)
CPEN(UNIT=9, TYPE=/NEW’ yNAME=QPNRUP1)

CFOn

hGAIN 3 .FM.SE.

oo

L4
= QUTB
19 = QUTSZ
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c-100

Erate = ESS

ASTRO = Erate/2./L/8
Ce = QUTCc

we = swel

wa * swal

enth = senl

rhe = srhl

call setden(ucrwarenth)

200 if(cflas) then
call adiabat(2rtucrtuargas_lflrgarclflsrrustsrtt)
call adiabat(2rtucrtuasdas_uflsuarcuflsrruststt)
endif
ratiols u0%z0/alshal/ =0XX3lshal X cc /b/astrl/l
ratio = ratiolX sz0%x3lehal x (B + sartmi/2.%syler)
if(ratio.le, 1.) then
suler = (1,/(raticlxsz0Xkalerhal) - b)X2./sarteri
else
520 = (1./((B+ sartei/2,%suler)Xratiol))2X(1,/3lrhal)
endif
if(cc.at. rhoe) then
write{(lunlog,1125) ccrrhoe
1126 format(/s’ ‘s10(’2XXX’)s/s’ ce! "91prd13.3y’ is dreater’s
1 * than rhoe! “112913.59/v’ "110(’'XXXX’)y/)
cc =rhoe
endif

cclay = co/dellay
call adiabat(Oruclawswalavruclawrvalawrcclayrrholavrwrenthlawst)
c
c
Crex let averyone knouw
C
WRITE(lunlog»1170) LB
WRITE(lunlog,1180) GSTRO,SZ0
write(lunlos»1183) wclawrwalaysrholawrcclawst
“rite(lunlogs1188) werwiarrhorcortone
1170 FORMAT(’ LENGTHS: ’»1»(13.5s’ BEFF: ‘»12613.3)
1180 FORMAT(’ TAKEUP FLUX: ‘»1pG13.5s’ SZ0! ‘»12613.3)
1185 format(’ wclay: ‘»12912.5y’ walaw! "»1r412.5
1 ’ rholaw! ‘»1p412,5y’ Cclaw! ‘91rg12.5:/s
1 ’ temlay! ‘»12413.9%)
1185 format(’ we: ‘»1pg12.3y’ wal ‘91pd413.5+/y
1 ’ pho! ‘212412.50’ Co! ‘11pd12.5)’ teme! ‘»12912,3)
c
Cxxx FREPARE FOR STEADY STATE INTEGRATION.
c
PRMT(1) = L/2,
PRMT(2) = §,023E13
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PRNMT(3) = STPP,
PRMT(4) = ERRP
FRMT(S) = SMXP
PRMT(4) = Erate
PRMT(7) = Cc ! OUTPUT
FRMT(8) = B ! QUTPUT

c

Cxxx PRMT(9) % PRMT(10) ARE CONSTANTS FOR D(SY) & D(S2)
c

PRMT(9) = Cetsart{GXZ0/ALPHA1XGAMMAF) XGAMMAF /U0
PRMT(10)= ZOXRAI.PHARKXUSTARTALPHAL % ALPHAL/UO
PRMT(11)= NREC

PRMT(12)=

PRMT(13)=

rrat(18)= u0Xz0/31rhal

rrat(19)= rhoatkiustarialehal

~rat(29)= rholay

prat(21)-: s20

rrat(22)= 520

OG o

Y1)
Y(2)
Y(3)
Y(3)

rholaukprat(18)X(SZ0/20)%23lphal ! rholaylueffshef?
SYOER

B + sartei/2.%syler

0. ! added heat

DERY(1)
DERY(2)
JERY(3)
dery(4)

WTSZP
WTSYP
WTBEP
wtdh

NDIM = 4

WRITE(lunlod»1130)
1130 FORMAT(’ Entering Intedration Ster -— B > 0., )
c
Cxxx PERFORM INTEGRATION

c

CALL RKGST(PRMT,YsDERY»NDIM» IHLF»PSS»PSSOUT»AUX)
c

IF(IHLF .GE. 10) CALL tras(%,IHLF)
c

NREC = INT(PRMT(11))
WRITE(1lunlogr1100)NREC
1100 FORMAT(3Xs 'MUMBER OF RECORDS IN PSS = 'I10)

c
IF{AGAIN) GO TO 120
c
C3xx GAUSIAN COMPLETION OF THE INTEGRATION
c

Cxxx PSSOUT FORCES THE ABOVE INTEGRATION TO FINISH WHEN B<O FOR THE
Cxxx FIRST TIME. THE STEP BEFORE THIS OCCURS IS RECORDED ON UNIT 7.

8 -~ gis8dedadis!SDEGADIS2.FOR
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Y
) C3x3 THE STEP WHEN B GOES NEGATIVE IS CURRENTLY IN Y.
K *5; C323 THE CALCULATION METHOD CHANGES THE CURRENT VALUE OF SY TO A VALUE
AR Cx3x  CALCULATED AS IF BEFF=SY RETAINING THE LAST VALUE OF Cc IN THE
o C3XX MATERIAL BALANCE.
Wy c
heat = Y(4)
At rholas = »rat(20)
Y Cc = PRMT(?)
A rhouh = Y(1)
QQH' 5Z = ( rhouh/rholay/eprat(18) )3X(1./3lrhal) % 20
A SYT = ErateSALPHA1 X(Z0/SZ)$XALPHA/U0/SZ/Cc/SARTPI
Ll ' c
s XT = PRMT(12)
Aoy XU = (SYT/RT2/DELTA)RR(1./BETA) - XT
R c
:§¥§ CXX3 SET UP INTEGRATION FOR THE GAUSSIAN DISPERSION PHASE.
R c .
{" do i=21,22
v‘f prat(i) = 0,
f_ : enddo
iy c
N PRMT(1) = XT
Y PRMT(2) = §.023E23
T PRMT(3) = STPG
-~ PRMT(4) = ERRG
o8 PRMT(S) = SMXG
h '?k PRMT(S) = Erate
e FRMT(7) = Ce f~= QUTPUT
“5:* PRNT(8) = XV
W c PRMT(9) = *BLANK®
4 c PRMT(105= *BLANK®
e C PRMT(11)= *BLANK®
Ogd c PRMT(12)= DIST AT COMPLETION -~ OUTPUT
e c
:*f; »rat(18) = u0%z0/alrhal
(2 rrat(19) = rhoaskfustarsalehal
srat(20) = rholay
by prat(2l) = sz
K erat(22) = sz
KRN,
3: ) ) ¥{1; = rhouh
:h{?, Y(2) = heat
' c
PERY(1) = wtruh
dery(2) = wtdhg
c
NDIM = 2
c
WRITE!lunlod»1140)

114C FORMAT(’ Entering Gaussian Stage of Integration )

7 -~ sys$dedadis:SDEBADIS2.FOR
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C-103
c
Cxxx PERFCRM INTEGRATION
~
CALL RKGST(PRMT»YsDERY NDIM»IHLF»SSG»SSGOUT sAUX)
c
IF(IHLF GE. 10) CALL trap(10sIHLF)
c
NREC = INT(PRMT(11))
c
120 CONTINUE
c
c
c.o'00'00.0000000000‘0000000000000000000000000000000"0000000000600
c
c CLOSE (UNIT=9)
CLOSE(UNIT=8)
c
grnrurl = genrupi(linchar) // tr3(1:4)
CALL TRANS(OPNRUP1)
c

ttl = tl
T1 = SECNDS(tT1)/40.
WRITE(lunlosy4000) TOBS
WRITE(lunlods4010) T1
4000 FORMAT(.//»’SDEGADIS2 =-=>’y9//+3Xs’BEGAN AT ‘sA40)
14010 FORMAT(IXs‘x%x ELAPSED TIME 2XX ‘,1»#G13.5y’ a2in’)
C
STOP
END

333

¥ O.N
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c..00000.'.0.......00'.'.0..00'.’0..0.'000000.'000.0000.0

TIME SORT SUPERVISOR

QOO0

SUBROUTINE SORTS(TABLE)

Iarlicit Resls8 ( A-Hy» 0-Z )» Integersqd ( I-N )

include ‘sws$desadisiDEGADISI.dec/list’

COMMON

$/S0RT/ TCc(maxnobraaxnt)s» TCcSTR(maxnabrmaxnt )y

| Tuc(maxnobraaxnt) » Trho(aa:xnobrasxnt ) s

s Teasna(naxnobsmaxnt) s Ttesr (aaxnadreaxnt)s

$ TSY(ma:xnabseaxnt) » TSZ(aaxnobrasxnt) » TB(aaxnchraaxnt) s
] TDISTO(aaxnobrea:nt) » TDIST (maxnobrsaxnt ) 1KSUB(maxnt)
$/SSCON/ NREC(aaxnobr2) s TO(maxnab) s XV(aa:inod)

$/SORTIN/ TIM(maxnt)sNTIM» ISTRT

$./PARM/ U0+Z0»ZRsML USTAR?KsGsRHOE RHOA» DELTAs BETA» GAMMAF +CoLOW
$/CNOBS/ NOBS

DIMENSION TABLE(1)
REALXS MLsK

CALL GETTIM
c
c
Cexx TABLE(I) YALUES
Cxxx I PARAMETER
Cxyx  -- —
Cxxx 11 DIST 1 TO 10 CURRENT READ
oXxR 12 Yo
D% 5 34 13 Ce 11 TO 20 PREVIQUS READ
cxXxx 14 rho
cExX 13 d3nm3
cxxx 16 tems
Cxxxz 17 Y4
Cxxx 18 SY
Cxxx 19 B
crz2 20 TS
£
Crxx 21 DISTO
Cxzx 22 INTERPOLATION FRACTION
C

= 0 W SO A 5 1)

(=]

DO 100 I = 1,NOBS
c

IT =)
c

30 105 J=1,20

1 == systdedadis ! SORTS.FOR
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105 TABLE(J) = 0.
c .
II = NREC(I»1)

i?! ii .ea. Q) doto 130
c
c33% read first record
c
read(9,2) (table(kl)skl=1,9)
table(10) = ts( t0(l), table(l) )
table(21) = table(l)
c
o¥XX looer throudh and resd each record even if not rertinent

-~
-

D0 110 J = 11

c
DO X1 = 1,10
KK = K1 + 10
TABLE(KK) = TABLE(K1)
enddo
c
READ(9+%) (TABLE(K1)sK1=1,9)
TABLE(10) = TS( TO(I)» TABLE(1) )
c
itl = int( (table(10)-tim(1)) /7 (tim(2)-tim(1)) + 0.9999999 )
itl = min( ntims itl)
it? = int( (table(20)-tim(1)) 7/ (Lia(2)-tim(1)) + 0.9999999 ) + 1
it? = max( 1, itf)
do it = itf, itls 1 ! do all »aints in rande
c
Cxxx RECORD AN INTERPOLATED TIME SORTED POINT.
c
KSUB(IT) = KSUB(IT) + 1
c
TABLE(22) = (TIM(IT) - TABLE(20))/(TABLE(10) - TABLE(20))
c
TBISTOCI»IT) = TABLE(21)
TDIST(I,»IT) = TABLE(11) + (TABLE(1) - TABLE(11)) % TABLE(22)
Tue(IsIT) = TABLE(12) + (TABLE(2) - TABLE(12)) x TABLE(22
TCc(IsIT) = TABLE(13) + (TABLE(3) - TABLE{(13)) & TABLE(22)
Trho(I,IT) = TABLE(14) + (TABLE(4) - TABLE(14)) & TABLE(22)
Taaama(1,IT) = TABLE(1S) + (TABLE(S) - TABLE(1S)) x TABLE(22)
Ttenr(I,IT) = TABLE(1&8) + (TABLE(4) - TABLE(14)) & TARLE(22)
TSZ(I»IT) = TABLE(17) + (TABLE(?7) - TABLE(17)) x TABLE(22)
TSY(I,IT) = TABLE(18) + (TABLE(8) - TABLE(18)) x TABLE(22)
TB(I,IT) = TABLE(19) 4+ (TABLE(®) -~ TABLE(19)) 2® TABLE(22)
c
enddo
110 CONTINUE
C

2 -~ s34s8dedadis:SORTS.FOR
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c
130 II = NREC(I,2)
IF(II .EQ. 0) GO TO 100
DO 200 Js=i,II
c
DO K1 = 1,10
KK = X1 + 10
TABLE(KK) = TABLE(K1)
enddo
c
READ(9»X) (TABLE(K1)s:K1=21,2)
c
TABLE{S) = RTEDELTAR(TABLE(1) + XV(I))®XBETA
TABLE(?) = 0.
TABLE(10) = TS(TO(I>»TABLE(1))
c
1tl = int( (table(10)-tim(1)) / (tim(2)-tim(1)) ¢+ 0.9999999 )
itl = min( ntimsy itl)
itf = int( (table(20)-tim(1)) / (tim(2)-tim(1)) + 0,9999999 ) + 1
it? = max( 1, it?)
do it = itfy itly 1 ! do all »aoints in range
[
Cxxx RECORD A TIME SORTED VALUE
c
KSUB(IT) = KSUB(IT) + !
TABLE(22) = (TIM(IT) - TABLE(20))/(TABLE(10) - TABLE(20))
c
TDISTO(I,IT) = TABLE(21)
TRIST(I»IT) = TABLE(11) + (TABLE(1) - TABLE(11)) x TABLE(22)
Tuc(I»IT) s TABLE(12) + (TABLE(2) - TABLE(12)) % TABLE(22)
TCe(IIT) = TABLE(13) + (TABLE(3) - TABLE(13)) % TABLE(22)
Trho(IsIT) = TABLE(14) ¢ (TABLE(4) - TABLE(14)) x TABLE(22)
Tdamma(I»IT) = TABLE(15) + (TABLE(S) - TABLE(1S5)) X TABLE(22)
Ttear(I,1IT) = TABLE(14) + (TABLE(S) - TABLE(14)) % TABLE(22)
TSZ(ILIT) = TABLE(17) + (TABLE(7) - TABLE(17)) % TABLE(22)
TSY(ISIT) = TABLE(18) + (TABLE(S) - TABLE(18)) % TABLE(22)
TBC(ILIT) = TABLE(19) + (TABLE(%) - TABLE(19)) % TABLE(22)
c
enddo
200 CONTINUE
c
100 CONTINUE
c
CALL SORTS1(TABLE)
c
RETURN
END
$4414
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3

C.".".'..O’.OO0.0..00...0...00...0..000.00'000000.000.0'0.0

e c
Wy g
s SUBROUTINE SORTS1(TABLE)
b
. - Isplicit Realx8 ( A-Hs 0-Z )+ Intederz4 ( I-N)
1y
(it c
zﬁ; - include ’‘sys$desadisiDEGADISI.dec/list’
b c
".'l
e COMMON
N $/S0RT/TCe(maxnobrmaxnt )+ TCcSTR(maxnobraaxnt) s

‘ ] Tyc(maxnobreaxnt) s Trha(aaxnabraaxnt) s
oh s Tdamma(ma:nobsaaxnt)s Ttenr(aaxncbrmaxnt) s
ﬁ.“ $ TSY(ma:nobraadint)» TSZ(maxnobraaxnt) » TB(aaxnobseaxnt) s
-:“ $ TDIETO(maxnobrmaxnt) s TDIST (maxnobraaxnt) sKSUB(maxnt)
X 3/SSCON/NREC(maxnabs2) » TO(aaxnab) s XV(aaxnab)
A $/SORTIN/TIM(maxnt) yNTIM; ISTRT
L. $/comata/ istabrtasbsmaabrhusidsisoflsytsurfyihtflrhtecoriutflrutco
o $/PARMSC./RM» SZMs EMAX s RMAX s TSC1 s ALEPHs TEND
" $/ccasidn/ sigx.coeffrsigx_mowrsidx.min.distrsigx.rlag
- /CNOBS/NOBS
§ _-_: c
o DIMENSION TABLE(1)

c

48 REALXS ML,K
P C
!ﬁq Cxxx DETERMINE IF ANY TIME VECTORS HAVE NO ENTRIES
% C
", .
o DO 192 I=1,NTIM

. 192 IF(XSUB(I).BT. 2) GO TO 194 ! lor2 roints is of little value
I call trap(23)
L, 194 ISTRT = I
e DO 196 I=ISTRTsNTIN
gxf 194 IF(KSUB(I).LE., 2) GO TO 198

GO TO 199
198 NTIN = - 1
199 CONTINUE

e
-
- 2

Yy c

54 CX#x REVERSE TIME SORTED VECTORS
] ".f c

o2 N0 200 K1 = ISTRT,NTIN

e c

e II = KSUB(K1)

204 DO 170 J = 1,NGBS

A c

'3; [F(TDIST(JsK1).NE.O., .OR. TB(JsK1).NE.O.,) GO TO 180
. 170 CONTINUE

B 180 II =1II+J-1

i - C

Y D0 190 J = 1,11

o

[} |‘|

¢ { -~ sys$degadis:SORTS1,.FOR
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©

+
NOBS +

TCe(JsK1)
Tue(JsK1)
Trho(JsK1)
Tdsana(JsK1)
Ttear(JsK1)
TSY(JsK1)
TSZ(JrK1)
TB(JsK1)
TBISTO(JrK1)
TBIST(JeK1)

TABLE(II
TABLE(II
TABLE(II + 2¥NQOBS +
TABLE(II + 3J3NOBS +

+

+ -0
+

+

TABLE(II + 43NOBS +

+

+

$

+

-J
-J
N)
-4
-J
-J
- J

TABLE(II + SXINQBS +
TABLE(II + SXNOBS +
TABLE(II + 73NOBS +
TABLE(II + SENOBS +
TABLE(II + 9XNOBS +

e Fh po Pt b PA e b e Pe
1

c
190  CONTINUE

c
DO 210 & = 1,II

c

TCe{JrK1)
Tyc(JrK1)
Trho(Js»K1)
Tdanma(JrK1)
Ttema(JrK1)
TSY(J»K1)
TSZ(JsK1)
TB(JsK1)
TRISTO(JrKL)
TBIST(JsK1)

TABLE(J)

TABLE(J ¢ NOBS)
TABLE(J + 2¥NOBS)
TABLE(J + JENOBS)
TABLE(J + 4XNOBS)
TABLE(J + S3INOBS)
TABLE(J + 4¥NQBS)
TABLE(. + 7¥NQBS)
TABLE{J + BINQBS)
TABLE(J + 9ENUBS)

210 CONTINUE
200 CONTINUE

i?(sigx_fladg.ea. J.) then ! no correction

write(lunlods®) ’ No X-direction dispersion correction’
DO 220 K1 = ISTRTsNTIM

II = KSUB(K1)

D0 220 I = 1,11

TCeSTR(I»K1) = TCe(irkl)

229 CONTINUE N
return
endif

C S
Cxxs SENERATE TCcSTR -- CENTER LINE CONCENTRATION CORRECTED FOR
Cxx3 DOWNWIND DISPERSION,

c

00 230 K1 = ISTRTyNTINM
c

II = KSUBIK1)

DO 240 I = 1,11
C

calculation for XP = TDIST(I,K1)

L¥]

2 -~ sws$de€adis!SORTS1.FOR

o Yo .t\.o_*‘.!'('(",---- S R e e S S ) ‘-\"j
AR OO AT TR AR TR T SN R A
) h \A}JAH‘L}I\‘}K‘ Ly -ﬂl.‘..)-‘.-(‘.' }'. .JP‘):’ h"\}} u".'.l'_‘r .\\.F “-_A\) ‘f- Xt .‘&‘ ‘n



e
:‘lk
-
&
A c-109
40
‘1, ()
) c
»”q TCeSTR(ISK1) = O,
2 - C
;(Q - DO 250 J = 1,11
N c
bR TABLE(J) = 0.
c DIST = TDIST(JsK1) + RMAX
&y DIST = TDIST(JsK1) - TdistO(J)K1)
) delta = ABS(tdist(iskl) - tdist(iskl))
N it(dist.1t. sisx_ain_dist) then
t\ itli.ea. J) then ! i.e. delta = 0.
' table(J) = (tdist(Jtlskl)- tdist(Ji-1,k1))/2,
iqh ifl{i.ea.1)tabledd)= (tdist(2,k1)- tdist(1,k1))/2.
ffﬂ‘ if(J.ea. ii)table(i)=tdist(iirkl)- tdist(ii-1sk1)
gﬁi tabla(y) = TCel.jskl) / table(J) & RT2¥SARTPI
o andif
k&, sota 250
iv: A endif
b2~ 8X = sisx_coeff¥ DISTXEsisx_row
LN c
- ARG = (delta/SX)x22/2.
- c
’ IFARG .EQ. 0.) TABLE(J) = TCc(JsK1)/SX
N IF/ARG .NE. 9. .AND. ARG .LE, 30.)
-« ] TABLE(J) = TCc(JsK1)/SX/EXP(ARG)
o 250  CONTINUE
19 c
: II1 = KSUB(K1)
At TCcSTR(I,K1) = TABLE(1)X (TDIST(2,K1)- TDIST(1,K1))/2.
-4 TCcSTR(IsKL) = TABLE(iii)® (TDIST(iiisK1)~ TDIST(iii-1,K1))
A 1 $ TCeSTR(INK1)
5 iii = ksub(kl) - 1
_ C
o DO 280 J = 2,111
c
%,& . TCeSTR(IYK1) = TABLE(J)X (TDIST(J+1,K1)~ TDIST(J-1,K11))/2,
ey 1 + TCeSTR(INK1)
) -
) G
ﬁ;" 280  CONTINUE
i c
N TCoSTRIIVK1) = TCoSTR(I»K1)/RT2/SORTPI
S c
.:; c¥XX correct wc» rhosy and tesr v3lues
.:j cc = Teestr(iskl)
if{isofl.ea. 1 .or. ihtfl.ea, 0) then
c3ll adiabat(0sucruwarycrvarccyrhorumrenthr tear)
e else
’. L]
3
Iy J -~ 3ystdesadis!SORTS1.FOR
,l
II?|
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‘A
4 & 8

c’___....

enth = Teamma(irKl)
: c3ll adisbat(-1rweruarycssarccrrhorussenths tear)

iy endif
Ao Tye(irK1) = we
A Trho(isK1)= rho

240  CONTIMUE
R 230 CONTINUE
' 2N

e RETURN

7
Ry END
’ 443
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C~11l1

C SOURCE EQUATIONS -~ Gas Blanket rresent

SUBROUTINE SRC1(timesYsDsPRMT)

Implicit Realx8 ( A-Hy 0-2 )» Intederzd ( I-N )

include ‘sys$dedadisiDEGADIS1.dec’

earuneter( delt= 0.1»

1 delto2= delt/2.,
2 ~aro= 1.e-20y

k1 rerit= 0,002

COMMON

$/GEN1/ ET(2siden)sR1T(2yiden)
3$/ERROR/STPINERBNDySTPMXWTRGyWTtarWTuaswtscrwtebrwtnbswtUHs XLIs
$ XRIJEPS,»ZLOW,STPINZ,ERBNDZ,STPMXZ;SRCOERssrCSSISTCCUL Y

$ htcut »ERNOBL,NOBLetscrfdersersilon

3$/PARM/ U0sZ0s7RsMLIUSTARsKsGsRHOEsRHOA» DELTAY BETA» GAMMAF s CoLOW
$/comatm/ istabrtambrraadrhumidsisoflrtsurfrihtflrhteoriwtflruwteo
$/PHLAG/ CHECX1,CHECY2sAGAINsCHECK3I»CHECK4 sCHECXS

¢/vucom/ vuarvubrvuesvudyvudeliarvuflag
$/com_enthal’/ h_.masrtesh.airrterh.watrte
$/ALP/ ALPHAs3lrhal

$/phicom/ iphiflsdellay
$/sprd.con/ cesr delrhomin

LOGICAL CHECX1,CHECK2,AGAINsCHECKX3)»CHECK4»CHECKS :
lodical wuflag !

REALXS ML/K

FEALXS Lsmasrtesmole

INTEGER Rsma3sssmasscrmassarebalradbal

DIMENSION Y(7),D(7),PRMT(2S)

DATA R/1/'m3s5/2/vmassc/3/ 1massa/A/reb3l/S/1abal/é/

JfC 2emt(20),1t. Q.00 vuflag = ,false,

it(Y(n3s3) .le. 0.00) then
wC = dmaxl(prmt(15)s1,4-10)
if(uc.sto 10) HC‘-I-d"IO
w3 = 1, - we

enthalsy = wcxh.masrte ! 3ir contributes nothing
else

wc = Y(massc)/Y(mass)

43 = Y(ma3ssa)/Y{nass)

enthalry = Y(ebal)/Y(mass)
endif

1 -= :s33dedadi<iSRC1,FOR
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¢c3ll irrop(lsucrvarenthalryrycryaraclestearsrhosce)

RADP = AFGEN(R1TsTIME,‘R1TSRC’)

hei Y{nass)/Pi/Y(r)/Y(pr)/rho

hei daaxl( Y(mass)/epi/Y(r)/Y(r)/rho » 0.D0 )
delrho = rho-rhoa

dprine = dXdelrho/rhoa Xhei

[ [}

Cxxx CALCULATE D(R)sa3irrtesvel

100

D(R) = 0.

'-'9.1 = 00
zirrte = 0,
fi = 0.
Mmbal) = 0.

IF(Gprine.GT. 0,) then
slumnp = CeXsart(Gerime)

if(vuflad) then ! aomentum balance
iii =0 ! initialize loor counter
vel = prat(14) ! ald velocity vilue
velain = 0,

velmax= deaxl( slumey 0,100y vel)

hh = velivel/Ce/Ces/g/ (delrha/rhoa)
rh = Y(r)=-vuaXvubihh
value = Y(r)¥x2/rhxx2

if(prat(23) .40, »rat(24)) then ! hh .de. ht

ht = 2.Xx(v3luexhei - vuashhg(vilue-1,)) - hh
wele = Y(abal)/(0.4%pifrhoX(2,/3.2ht + hh)Xrh223/Y(r)
+ 2./73.xpitvuatrhothht (Y(r)3X2 ~ rhxrhirh/Y(r))
+ vuexpixY(r)xheixx2xrhoa)
D(mbal) = pitdxdelrhotY(r)thtex2
1 = yuakvudkeiXrhoakY (r)xhhivel2x2
else

£ e

ht = caluethei - vuaxhhx(value=-1.,)
vele = Y(mbal)/(2,/3.3riXrhosthtXrhsx3/Y(r)
+ 2./3.%pixvyakrhokbhX (Y(r)%X22 - rhXrhirh/Y(r))
+ vuekrixY(r)Xheirx2trhoa)
D(mbal) = pikdXdelrhoX(rhxhtXX2 + vuakvubkhhkhhxhh)
1 - vuafvud®rifrhoalY(r)xhhivelxx2
endif

ry

dif = abs(vel-velc) ! converdence check
cum = sbs{vel) + abs(velc) + zero

itidif/sum 1@, rerit) then

2 -~ swustcegadis  3RC1.FOR
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C-113
vel = (veltvelce)/2.
prat(13) = vel

if(sel ,dt., 0,) then
Ri = gprine / velXx2

. airrtes 2.XpiX ersilon/Ri XrhoaXY(r)Xheix vel
B(r) = vel
prat(20) = sluar
endif
else

di? = vel-vele

ift{velc.lt.velmin) velmin= dainl(velc» 0.D0)
irt{vele.at.velaax) velasx=zvelc

it(dit .3t. 0,) then
veladx = vel
vel = 0,5D0%x(velpax-velain) + velamin
else
velmin = velc
vel = (1,00-0,5D0)%(velmax-velain) + velain

endif
iii = iii¥1
irt(iii .gt. 40) stor’SRC1 velocity looer’
goto 100
endif
else

velz slump ! gravity sluarsing

hh = hei

ht = hei

Ri = drrine / vel2X2
airrtes 2.XriX epsilon/Ri XrhoaRY(r)kheik vel
B(r) = vel
endif
endif

IF{delrho.Lt.delrhoain .and. .not.(check2 .or, ul.ea.0.))
1 D(R) = 0, ! not for HSE tures or no wind cases

area = 21 X (Y(r)XX2 - radexx2)
IF(Y(R).LT. RADP) THEN
AREA = 0,
Y(R) = RADP
IFitime,3t, deltol) then ! delti nua rrob
D(R) = m3x1(0.D0y
1 {(AFGEN{(R1Ts TIME+delto2ds 'RITSRD' )~

I -- sys$dedadis!SRC1.FOR
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(]

AFGEN(R1T» (TIME-deltol)s’R1TSRe’))/ delt))

else
D(R) = dma::1(0.DO0»
1 ( (AFGEN(R1T,delto2,‘RI1TSRD)-
2 AFGEN(R1Ty 0.+’RITSRe’))/ deltol))
endif
ENDIF
¢ .
¢ calculate totrtecut
c
masrte 3 AFGEN(ETTIMEs "srcl”)
L = SGRTFI x Y(R)
c
cc = wexrho
¢
astrax = 0,
ift{ud .ne. 0,)
1 astrax = CoX¥KXUSTARXALPHAlXdellay/(dellay=1,)/rhihat(rhasl)
¢
¢
astrll = astrax & LAL
tatrteout = astrll/we
e
c surface effects
c
uwatrte = Q.
surface.a = 0.
call surface(tespsheisrhormolercerwatrtersurface.a)
surface.a = area X surface.a
i?{surface.a.lt. 0.) surface.a = 0. ! don’t let the cloud cool
uatrte = area t uatrte
¢
500 totrtein = zirrte + masrte + watrte
c
IF(totrtein.lt.totrteout .and. .not.check2
1 ' ) then ! check? is True for HSE tyre srills
D(RY = 0.
totrtein = airrte + masrte ¢+ watrte
endif
c
e CALCULATE D(mass)sD{(massc)rD(massa)sD(anything left)
c

Di(nass) = totrtein - totrteout

D(massc) = masirte - astrll

Dimassa) = airrte/(1,+humid) - wa/uckastrll

D(ebal) = 0.

iflihtfl.ne. 0) ! eauivalent to adiabatic mixing from TPROP for ihtfl=0
1 Diebal) = h_a3srtermasrte + h_airrteXgirrte

1 + howatrtetuatrte - enthalryxtotrteout + surfice.a

4 -- sysf¥degadisiSRCL1.FOR
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[

uheff = astraxil/cc
sz =2 0.
i?{u0 .ne, 0.) sz = ( uheffxalrhal/u0/z0 )XX(1./3lrhal) X 20

oan

QSTRMX
sz

PRMT(S)
rrat(?)
rrot(8) hei
erat(?) rho
reat(10)= Ri
erat(il)= 9o
eratb(i)= 93
prat(13)= D(p)
~rpt(1&) ue
Frat(l?) we
rrat(18) = enthalry
rrmt(19) tear
#rat(21) sasrte
srat(22) = ht
remt(23) = hh
RETURN

£ND

o oan

CIHPI PP PP RIP PO EEPEOLPPPREOIOPOIPOLOIPOENOPROIPRPROPNCERPRREOEDIOIRIOIEOERNIRPROEIOEROIIOIOITYS

SUBROUTINE FOR OUTPUT FROM SOURCE in the esresence of a Blanket

OO Lo

SUBROUTINE SRC10(TIME»YsDERYsIHLFsNDIMyPRMT)

Implicit Re3lx8 ¢ A-H» 0-Z )y Integerxd ( I-N )

include ‘sus$desadis!DEGADIS].dec’

COMMON

S$/ERROR/STPINsERBNDs STPMXWTRGWTtasWTuarwtucrwtebrwtabrutuhs XLIy
$ XRIJEPS»ZLOMWsSTPINZ,ERBNDZ,STPMXZ,SRCOERssrcSSsSTCCULY

$ htcut»ERNOBLNOBLet,crfderremrsilon

3/PARM/ U0»Z0y»?RsMLsUSTAR,K»GyRHOE »RHOA» DELTAS BETA»GAMMAF »CcolOW
$/PARMSC, RM»SZMyEMAXsRMAX»TSC1 1ALEPHYTEND

$/com_ss’ essrslensswidroutecroutszsoutbroutlssuclsswalrsenlrsrhl
$/PHLAG/ CHECK1,CHECK2sAGAIN,CHECX3»CHECK4,CHECKS

$/ALP/ ALPHAsalrhal

LOGICAL CHECK1yCHECX2sAGAINyCHECK3sCHECK4s CHECKS

DIMENSION Y(&)sDERY(6)»PRMT(25)

~- sus5$degadisiSRCI.FOR
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DIMENSION CURNT(iout.src)sBKSP(iout.src) »OUTP(igut.sre)

DATA 1/0/9111/0/
DATA EMAX/0./st13st/0./

r

REALXS ML,K
INTEGER Rymassrmasscraassarebal
DATA R/1/r2388/2/rmassc/3/ 1nassa/4/1ebal/S/

data nreci/d/
I=1+1
III =11l + 1

e W

I

astr = 2rat(s)

sz = prat(7)

hei = armt(8)

rho = rrat(9)

Ri = 2rmt(10)

sc = peat(1l)

23 = armb(12)

vel = erat(13)

arat(14) = vel

ifttvel .gt., prat(20)) prat(20) = -srat(20)
prat(13) = prat(ls) ! we
we = prat(14)

ce = uc ¥ rho

wa = rrat(l?)

enthalry =z »rat(18)

temr = prat(19)

prat(24) = srat(22) I ht
arat(2T) 2 prat(23) ! hh

IF(hei .Le., 0.0) GO TO 1200

@SAV = PIXY(R)XY(R)®astr
IF(QSav ,LT. EMAX) GO TO 110
EMAX = @SAV
RM = Y(R)
3IM = 82

110  CONTINUE
RMAX = dMAX1(RMAXsY(R))

c
. IF(hei .Le. srccut) GO TO 1000
o if(ce .le. cclow .and, W0 ,ea. 0.) doto 1000 ! no wind
p, if(tine.dt.tend+l. .ands u0.ea.0. .and. vel.ea.0.)doto 1000!no wind LNG
3 c
?x; IF(I .NE. 1) GO TO 115
ﬁju CURNT(1) = TIME
: CURNT(2) = Y(R)
i CURNT(2) = hei
l‘ "
N & -- syssdesadisiSRC1,FOR
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CURNT(4)
CURNT(S)
CURNT(S)
CURNT(?)
CURNT(8) = rho
CURNT(®) = ri
CURNT(10)= we
CURNT(11)= ya
CURNT(12)= enthalry
CURNT(13)= temr
11l =
G0 TQ 128

115 IF(T .EQ. 0) RETURN

= astr
>4
¥e
u3

4 6 uouu

o

10 118 II=1siout_src
11& BKSP(II) = CURNT(ID)

3

CURNT(1) = TIME
CURNT(2) = Y(R?
CURNT(3) = hei
CURNT(4) = astr
CURNT(S) = sz
CURNT{S) = uc
CURNT(?) = ua
CURNT(8) = rho

CURNT(9) = ri
CURNT(10)= wc
CURNT(11)= ua
CURNT(12)= enthalry
CURNT(13)= teme

ERM = 0.

erass = 0.

D0 129 II=2siout.src

div : curnt(ii)

it{div .ea. 0.) div = srcoer

ERL = ABS( (CURNT(II)=-BKSP(II))/div )
ER2 = ABS( (CURNT(II)-QUTP(II))/div )
it(Il.nes3 +and, ii.ne.? sand., ii.ne.12
1 erass = dMAX1(ER1,ER2;ERMss) ! ex heir»ASTR:Rirenthrwarya for SS

120 SRM = dMAX1{ER1,ER2,ERM)

if(check4) then

vand, ii.ne.? .3nd. ii.ne.l11)

! steady state

if( .not, (vel.ea, 0,.and.time.dt.srcss)) doto 124

checkd = ,true.,

outce = we X rho
swcl = we

swal = wa

srhl = rho

zenl = enthaley

outl

7 == sust$dedadisiSRCI1.FOR
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Qstar = 2rat(21)/2i/Y(r) 252
i?(yo.ne. 0.) sz = (3lrhal/u0/s0%0Qstarioutl/outcc)sx(l,./alrhal) £ 20
outsz = sz
cutdb = outl/2,
doto 1000

124 if(ernss .gt. srcoer) goto 125

i?! time-tlast .d4t. srcss) soto 122
retyrn
endif

IF(ERM .LT. SRCOER) RETURN

125 CONTINUE

tlast = time

00 130 Il=1sicut_src

IF(III.EQ.1) BKSP(II) = CURNT(ID)
130 OUTF(II) = BKSP(II)

IIr =0

MREC1 = NREC1 + 1

WRITE(9,2000) (QUTP(II)»II=triout.sre)
RETURN

1000 CONTINUE
I=s-~-1
IF(TIME .GE. TEND) CHECK3 = ,TRUE.
NREC1 = NREC1 + 1
WRITE(lunlosy1100)
WRITE(lunlogsX) HeirTINE
TSCl = TIME
ifthei .le, 0.) then
hei = 0,
yir) = dainl{raaxru(r))
endif
WRITE(92000)
1 TIMNEsY(R) rheirastrrszrycrvarrhorriswcruwarenthalrystear
YRITE(lunloss1110) NREC1
c
FRMT(S) = 1,
c
RETURN
1100 FORMAT(SXs’VYALUE OF Hei AT SOURCE TERMINATION -- @ TIME')
1110 FORMAT(SX,’NUMBER OF LINES --> ',I8)
2000 format(lprd14,%r1xr1p416.71<ioutsrc=-22>(1%r1m9413,48))
END
343

2 -- sys$dedadis!SRCI.FOR
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SUBROUTINE SRTOUT(OPNRUP)

N Iaslicit RealX8 ( A-H» 0-Z )» Inteserxd ( I-N)
include ‘sws$dedadisDEGADISI.dec/list’

COMMON /SORT/TCc(maxnobsaaxnt)» TCcSTR(ma3xnobraaxnt) s
] Tyc(aaxnabraaxnt) s Trho(maxnabraaxnt) s
$ Tdamma(maxnobraaxnt)Ttear(maxnabraaxnt)
N $ TSY(maxnobrama:nt) s TSZ (maxnobraaxnt) s TB(eaxnobrsaxnt) s
$ TDISTO(maxnobraaxnt) s TDIST (aaxnobraaxnt) s KSUBR(maxnt)
$/SORTIN/TIM(m3::nt) +NTIMs ISTRT

¥ $/com_drrop/ das.mwrdas.temr,das_rhoesdas_crkrdas_cery
!Eyf % 435 .uflsgas_1?)riis_ZsPrd3s_name
AN $/ccomate/ istabrtambrrambshuaidrisoflstsurfyihtflrhtcorivtflrutco
R $/con_sign/ sidx_coeffssisu.sowssigx_min.distrsiix.flag
Y t/3le/ 3lrharalrhal
Cx c
N logical cfladrcflagl
24t c
F=3) characterx3 Zas_name
N characterx40 OPNRUP
A C
:&' OPEN(UNIT=8,TYPE="NEW’ »NAME=0PNRUP » CARRIAGECONTROL="FORTRAN’)
. C
Koo 4RITE(81100)
Q-E} if(sigx_flag.ea, 0.) then
r{ urite(8,1102)
OO else
R write(8s1104)
‘:, write(8,11035) sid_coeffrsigx_pouwrsidx_min_dist
Lt endif
B c '
e cflag = isofl.ea. l.or. ihtfl.ea. O
K efl3al= isofl.ea.l
N if{cflas) then
call adiabat(2swcrwardas_lflryarcc_1flrrrwstsrtt)
. call adiabat(2swcrvasdas_uflrvarce uflrrsurtstt)
[ endif
NS
oo c
i:f DO 110 I=ISTRT,NTIM
AN c
L 3 WRITE(8,1119)
. WRITE(S,1119)
R WRITE(8,1110) TIM(I)
y}i if{nfl:al) then
" WRITE(8s11148) (100.%das.171)s(100.3das_ufl)rdas.zsr
b WRITE(8s1118)
L else
ﬁg* WRITE(8y1115) (100,%das_1f1)»(100,2d3s_ufl) das_cs»
oy
e v
;;;’ 1 -~ sysidedadis:SRTOUT.FOR
M)
i
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KoL
o
’ WRITE(8,1117)
‘g". endif
W ¢ HRITE(S,1119)
o ir =20
; IT = KSUB(D)
o c
50 1290 J=1,11
! c
" cc = teestrldsi)
J rho = Trhol(dsi)
2 ye = Tyc(dri)
it tenp = Tteap(Jri)
gsmnd = Tdamma(dsri)
o b = tbdri)
R, 52 = tsz(dsi)
e sy = tsu(dri)
G blrl = 0,
i = 0.
::':; . bufl 0
L it(.not.cflag) then
ok call adiabat(-2rweruasgas.lflrvarcc lflsrrwrdanmartt)
£a% c3ll sdiadat(-2sucruargas.uflrvarce_uflrrrurdanmartt)
: >, endif
e c
- ard = (33s.zsp/sz)XXalrhal
. if(arg .ge., 30.) gota 400
T c
i‘\ cex = ce/exe(ard)
g-', if(cez .1t, cc.lfl) then
£ if(cflagl) then
B WRITE(3,1120) TDIST(JsI)yyesCorrhortenarsBrSZ,SY
) else
o WRITE(S,1120) TDIST(JrI)syesCorrhordammartenssBrSZySY
KA endif
s goto 600
e endif
L arg = -(dlog(ce_1fl/ce) + (das.zs»/sz)¥%alrhal)
S blfl = sc-t(ard)fsy + b
fﬁq c
4.‘& if(ccz .1t. co.ufl) then
4:;3 if(cflagl) then
f,ﬂ WRITE(8r1120) TDIST(Js1)ryesCorrhostemnsBsSZsSYrblf1
Mt else
Y WRITE(8»1120) TDIST(JrI)swcsCorrhosdannar tearsBrSZrSYrblf]
'53;: endif
i goto 400
;‘t endif
'. 2 arg s -(dlos(cc.ufl/ce) + (gas_zsp/sz)¥%alrhal)
o bufl = sart(arg)tsy + b
. i?lcflagl} then
Al WRITE!891120) TDIST(JsI)swcsCcyrhasteamsBrSZ,SYs0171rbufl
L) ,’
; 2 -= sysbded..dis ISRTOUT.FOR
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c-121

else
WRITE(8:1120) TRIST(JsI)sucsCerrhordanmartearsBrSZsSYrblflsbufl
endif

continue

i zip +1

ift(i» .,@a. 3) then
ip =0
write(8y1119)
endif

CONTINUE

CONTINUE

CLOSE(UNIT=8)

FORMAT(1H0»SXs ‘Sorted values for each specified time.’)
foraat (1HO» S ‘X-Direction correction was NOT apelied.’)
format (1H0Sx» 'X-Direction correction was arelied.’)
foraat(1h 1S5%»Sxs’Coefficinnt? ?91P413.52/

i 1h »Sx»S:» 'Power: ‘y1pd13.5+/>

1 1h +SxsSxy 'Mininum Distance: ‘s1r213.5’ a’)
FORMAT(1HO0»SXy'Time after bedinning of seill ’»G14.7y’ sec’)
FORMAT(1H0s1Xs ‘Distance’ s 2y 3xs ‘Mole’ s 3%y

1 ‘Concentration’»1x)/Density’ 129 3%y ‘Ganna’ » 3%

1 ‘Temperature’ »3ts 'Hall’ »83948:09 'Sz’ 939440 'Sy’ 153

1 1xs'Width to/»3Jy'Width/»/s1xr11:91x’Fraction’ »2:y

i Thee1lsp 1l L1xe 35y ‘Width 130119 Py

1 2(1r99.3y ‘molel’s1x)e/921h »
1
F

99usdxs '3t 2= H0PPS.2»’ a')
ORMAT(1HOs» 1X» ‘Distance’ s 2%y Ix» ‘Mole’ s 3xy
1 ‘Concentration’r1:y’Density’ » 24
b ‘Temperature’ s 3y ‘Half’ »4xr4x9 "S2/ 1Sxr4x%s 'Sy’ 13Xy
1 s ’Width to s 3y 'Width’ s /e Lip1lr 1’ Fraction’ s 2xs
b a1l Iy ‘Width 1 Jxr 11509950y
1 Q1rd9. 2y 'wolal’ s1)s/91h »
1 9829493t 2= HO0rP4.29' ')
FORMAT(1IH +4X:"(m) s B0 11y
1 20Xk RRT) p 1) 91194%y " (K) 'y
1 S(3Xs"im)’))
FORMAT(IH 4%y ‘@) s &9 113y
! 201X ' (ka/nXXT) s 1) 94x9 ' (K)
! 5(S8Xy ' (m)’))
FORMAT(1H )
FORMAT(IH »3C1Xs1PGP:391X) 122 0007,49 2% 1X» 1PG10, 351Xy
1 §(1Xs1PGR.301X))

RETURN
END
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cOOOOO'OD0.0’."0.00..0.0.00.00'000.0'0'00'0'00.00000000.0000.

c
c
SUBROUTINE SSG(DIST,YsDsPRMT)
Imrlicit Reals8 ( A-H» 0-Z )s Intederxd ¢ I-N )
c
DIMENSION Y(1),D(1),PRNT(1)
c
include ’sus$dedadis!DEGADIS2.dec’
c
paraseter (zero=1,D-10y rerit=2,50-3)
c
COMMON
$/PARM/U0+20s ZRy ML sUSTAR»K» Gy RHOE s RHOAs DELTA» BETA s GAMMAF s CoLOW
$/conatn/ istabstambrraabrhumidsisoflstsurtrihtflsntecoriutfl uteco
$/ALP/ ALPHAsalehal
$/phicoa/ ishifl:dellay
c
REAL28 KrML
c
INTEGER rhouhrdh
DATA rhouh/1/sdb/2/
c
Cxxx PRMT(I) 1/0
cCexx I YALUE IN/OUT
Cxxz - ———— cemm——
cxex 4 E i IN
Cxxx 7 Ce ouTt
Csxx 8 XU(I) IN
Cxxx 9 TO(D) IN
citx 10 - -
Cxxx 11 NREC(I,2) QUT -- STARTS OUTPUT UNIT=9
Csxx 12 DIST ouT
cxxx 13 ¥4
cxXxx 14 9c out
cExz 19 rho out
cx2x 14 tenr out
cxzx 17 damaa out
cxxx {3
cxxx 19
cxxx 20 rholay
cxxx 21 82
c

XVl = PRMT(3)
SY = RT2XDELTAR(DIST + XV1)xXBETA
Erate = PRNT(S)

329 = »2rat(22)

1 == 3ys$desadis!SSG.FOR
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e
:
\
s
sz = s20 f
.}; ¢
e Cxxx MATERIAL BALANCE
vﬂ,-: C .
W iii = 0
s . 100 Cec = ErateXALPHA1X(Z0/SZ)X2ALPHA/UQ/SZ/SARTPI/SY
c
Ay call adiabat(0rwcruarycrsarces rhorwasenths tess)
3 cclay = co/dellay

c3ll adiabat(0rucrwaryclaysyarcelayrrholayrualsenthrteslay)
!q# c3ll addheat{cclaurY(dh)srholayrtealayvrce)
prod = dmaxl( Y(rhouh)/rholay/erat(18)s zers)
s2 = ( prad ) XX(1,/3lPhal) % =0
"%y dif = abs(sz - sz0)/(abs(sz)+abs(sz0)+zero)

, 2 ifi{dir.4t, rerit) then
o iii = iii41
N iftiii.gt, 20) call trar(33)
o $20 = sz
C goto 100
2N endif
1.’ prat(20) = rholay
$: prat(2l) = sz
N HEFF = GAMMAF2SZ/ALPHAL
.)‘ I‘lt = 0.
* c
oy temes = temlay
g iflisofl.ea.0 .,or., ihtfl.ne.0) then
e rho = dellav¥(rholay-rhoa) + rhoa ! estimate
‘23 tesr = (wn/rho)X(rholayttealay/wel) ! estimate
o rit = rift(temspsiiere)
i endif
4 c
#J RISTR = RIF(RHO,»HEFF)
! PHI = PHIF(RISTR,rit)
Vi c
W d4(rhoun) = prat(19)/ehi
¢ heish = hefftdellay
* call surface(temlayrheighsrholayrwslrcrruatrterarte)
" ; if(temp.de, tsurf .or. temlau.ge. tamd) arte = 0,
3 di{dh) = { arte/dellay-Y{(dh)xD(rhouh) )/Y(rhouh)
"~ : c
2 . PRMT(?) = Ce
ey PRMT(12) = DIST
N prat(14) = yo
i; prat(1S) = rho
¥ 4 #rat{15) = temm
ey rrat(17) = (rholaw-rhoa)/cclay
Vo RETURN
L END
L 414
W
iié
g: S -- 3w3tdegadig!SSG.FOR
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C.b....0'0000'.0..0'.0.00.'.'0.0..00..'00'.00'..00.00'.'0.0'000

C
SUBROUTINE SSGOUT(X»YsDsIHLFsNDIMsPRMT)
c
Inplicit Real®8 ( A-Hy 0-Z )y Intederxd ( I-N )
include ‘sus$dedadis:DEGADIS2.dec’
c
raraneter (nssd=7, Zero=1l.e~10)
c
DIMENSION Y(1)sD(1)sPRMT(1)BKSP{nssd)0UT(nssa) »CURNT(nssga)
C |
COMMON j
3/PARM/ UQ»20»ZRsML sUSTARsK»GyRHOE s RHOAY DELTA» BETA»GAMMAF » ColOW
$/comata’/ istabrtambreaatrhunidrisoflstsurtrihtflsntcorivtflruteo
$/STP/ STPO»STPP,ODLF»QDLLPSTPG»ODLG,ODLLG
$/STOPIT/ TSTOP
c
REALXS8 KyML
c
Cxxx FARAMETER OUTPUT
Cxxx FROM SSG QUTPUT TO MODEL
3 ¢ & SEEEESEE
Cxxx X DIST
Cxxx  PRMT(7) Ce
cxxx  Y(1) Sz
i cXXX erat(l14) ¥C
" SEXX oemt(1l3) . rho
) Cxxx prat(lé) tenr
cYIX ePrat(17) d3ama
c
s ERM = 0.
) T01 = PRMT(9)
¥ TSL = TS(TO1,X)
4 Prat(22) = prat(21) ! sz
c
Y IF/PRMT(11) .NE, 0.) GO TO 90
c
oL Cxxx STARTUP FOR CQUTPUT ROUTINE
l.".c c
5 RIT = -100./8TPG
RI =
e CURMT(1) = X
e curnt(2) = prat(14) ! ye
’i CURNT(I) = PRNT(7) I ee
f; curnt(4) = prat(ls) ! rho
- curnt(3) = prat(1?) ! damma
' curnt(4) = prat(16) ! teap
CURNT(®) = erat(21) I g2
[y
? 1 -- sws$desadisi3SGOUT.FOR
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Cc-125
c
20 CONTINUE

c

Cxxx RECORD THE CURRENT AND PREVIOUS RECORDS

c
RI =RIL + 1,

c
DO 100 II=1snsss

100 bkse(II) = curnt(II)

c
CURNT(1) = X
curnt(2) = prat(14) ! ge
CURNT(3) = PRMT(?7) ! co
curnt(4) = prat(ll) I rho
curnt(3) = rrat(17) | d3mma
curnt(é) = rrat(16) ! temp
CURNT(7) = prat(21) ! sz

c

c¥xXx stop intedration when cc<cclow and time is satisfied
c .
IF{PRMT(7),LT,.CclOW .AND. TSL.GE.TSTCP) GO TO 1000
c
Cxxx CHECK FOR OUTRUT
c
DO 119 II=3snsssg
ER1 = ABS( (CURNT(II)=BKSP(II)>)/(CURNT(II)+zero) )
ER2 = ABS({ (CURNT(II)-QUT(II))/{(CURNT(II)+zera) )
110 ERM = dMAX1(ER1,ER2,ERM)
c
Cxxx QUTFUT RECORD IF ODLG IS EXCEEDED OR 100 METERS SINCE LAST OUTPUT
c

DX = CURNT(1) - OUT(1)
IF( RI.NE.1. .AND. ERM.LT.ODLG .AND. DX.LE.ODLLG) RETURN
c
Cxxx RECORD THE LAST POINT TO BE UNDER THE ERROR CRITERIA. IN CASE
Cxxx THE FIRST POINT AFTER A RECORD EXCEEDS THE ERROR BOUND,» RECORD
CXx% THAT POINT AS WELL.
c
DO 129 II=lrnsss
[F(RI .EQ. RII+1.) BKSP(II) = CURNT(IID)
120 OQUT(II) = BKSP(II)

c
RI = RII
PRMT(11) = PRMT(11) + 1,
c
YRITE(F+4) (QUT(ID)»II=linssd)
RETURN
c

1000 CONTINUE

~

Cxxx STOF INTEGRATION

2 -~ systdedadis:SSGOUT.FOR
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0 PRMT(12) = X
ok TSTOP = TSL

it PRMT(11) = PRMT(11) + 1,

it MRITE(9,%) (CURNT(II)sII=1snsss)

PRUT(S) = 1.
o RETURN

K END
e 192

.ﬁr,
S,

w2l

N
-
£

Xy 1 -- sustdesadis:SSGOUT.FOR ' ;
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o™
‘\‘a.‘ gr!00000000?O000'00.00000000000.00000000.00!000000000000000000'
Wy SUBROUTINE SSGOUT(X»Y»D» IHLF»NDIMsPRMT)
) ! ¢
o:: ¢
'
w5 Inslicit Real$8 ( A-H» 0-Z )» Intesersd ( I-N)
Qe raraneter (nsss=9, zero=l.e-10)
B :
"’Es‘ DIMENSION Y(1)»D(1)»PRMT(1)»BKSP(nssg)s0UT(nssg) sCURNT (nssa)
e ¢
et include ‘sys$desadis:DEGADIS2.dec/list’
[
v COMMON
e $/PARM/U0»Z0s ZRs ML sUSTAR K» G RHOE s RHOA s DEL TAs BETA» GAMMAF » CoL.OW
'S $/8TP/STPP+0ODBLP»ODLLP s STPG+ODLG» ODLLG
S: $/ALP/ALPHAY alrhal
KRX c
< [
e REALES ML:K
L..t" c
3$'- 333 PARAMETER OUTPUT
8 L
7 C333  FROM SSG QUTPUT TO MODEL
Casz -
™ Cesz X DIST
] . Ci32 PRET(7) Ce
' casx (1) sz
w2 CI33  PRMT(8) XV
A c
v ERM = 0,
. rrat(22) = srat(21)
o) c
ol
4.' IF(PRMT(11) .NE. 0.) GO TO 90
L 1)
) c
ol CXax STARTUP FOR OUTPUT ROUTINE
c
- RII = -100./STPG
R RI = 0,
Mol CURNT(1) = X
A% CURNT(2) = PRMT(14) ! ye
R CURNT(3) = prat(?) ! ce
g CURNT(4) = PRMT(1S5) ! rho
ias curnt(S) = prat(1?) ! daema
N curnt(8) = prat(14) ! tewr
'*,. curnt(?) = 0.0 ! b
oy curnt(8) = prat(21) ! sz
:::., curnt(9) = rt2rdeltu(xtrrat(8))sxbets ! sy
i‘l"‘l C
- 90 CONTINUE
9 c
L6 1)
4
:," 1 == sy3SdegadisiSSGOUTSS.FOR
i
L
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Cxxx RECORD THE CURRENT. AND PREVIOUS RECORDS

Py
-

RI sRIL + 1.
e
DO 100 II=1snsss
100 BKSP(II) = CURNT(II)
CURNT(1) = X

CURNT(2) = PRMT(14) ! ye
CURNT(3) = prat(?7) I e
CURNT(4) = PRMT(1S) ! rho
curnt(S) = srat(l7) ! s3mma
curnt(4) s peat(14) ! tane
curnt(?) = 0.0 b
curnt(8) = srat(21) - 4
curnt(?) = rt2tdeltax(x+esrat(8))x2eta ! sy
c
CIxx STOF INTEGRATION WMEN Cc < CclO®
€
IF(PRMT(?7),LT,.CcLOW) GO TO 1000
c
Cixxx CHECX FOR OQUTPUT
c

00 110 II=2snssg

if(ii.ea.?) g0to 110

ER1 = ABS( (CURNT(II)~BKSP(IIX))/(CURNT(II)¢zero) )

ERZ = ABS( (CURNT(II)~-QUT(II))/(CURNT(II)¢+zera) )

110 ERM = dMAX1(ER1,ER2,ERM)

c \
Cx2x QUTPUT RECORD IF ODLG IS EXCEEDED OR 100 METERS SINCE LAST QUTPUT
c

DX = CURNT(1) - OUT(1)

IF{ RI.NE.1. ,AND. ERM.LT.ODLB .AND. DX.LE.ODLLG) RETURN
c
Cx2x RECORD THE LAST POINT TO BE UNDER THE ERROR CRITERIA. IN CASE
Cxxx THE FIRST PQINT AFTER A RECORD EXCEEDS THE ERROR BOUND, RECORD
Cxxx THAT POINT AS WELL.
c

DO 120 II=1snsss

IF(RI ,EQ. RII+1,) BKSP(II) = CURNT(II) -

120 QUT(TI) = BKSP(II)

c
RI = RII .
PRMT(11) = PRMT(11) ¢+ 1,
C
call ssout(out)
RETURN
¢
1900 CONTINUE
c
CXXXx STOP INTEGRATION
C

2 == sys$desadis:SSGOUTSS.FOR
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PRMT(12) = X
PRMT(11) = PRMT(11) + 1.

b call ssout(curnt)

5 PRMT(S) = 1.

X RETURN
K END

e e ar
Arne ="
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et

. I -~ syssdesadis SSGOUTSS.FOR
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subroutine ssout(out)

Inplicit Real®8 ( A-Hr G-Z )s» Inteder2dq ( I-N )
disension out(9)

coason
S/con_dsrop/ gas.awrdas.tearrdas_rhoersas_crkrsas_cepy

$ sas.uflrgas_1f1l,das_csprdas_nane
$/coa.fl/ cflagrclflycufl
1/31p/ 3lrharalerhal

charactertl gas_nane
data ir/0/

logical cflag

dist = out(l)
e = out(2)
ve = out(d)
rho = out(d)
Jaoma = out(l)
tear = gut(d)
b = out(?)

sz = out(8)

<% 2 out(?)

ift(,not.cflag) then
call adiabat(-2rwcrwardas.lflruarcl?lsrrwsganmartt)
call adiabat(-2sucruss-tas.uflsvarcuflsyrrursgannartt)

endif

arg = (das_zsr/sz)f¥%alphal
if{are .de, 80.) goto 400

(2]

cez = oc/exrlare)
iflcez .1t. clfl) then
if(cflag) then
WRITE(S8,1120) DISTsycrCcrrhostensrBrSZ,SY

else
YRITE(8s1125) DISTswecrlorrhorsanaasteaprrBrSZ,SY
endif
dqota 500

endif
argd = -(dlod(clfl/ce) + (gas_=s»/s2)%%3lshal)
8lfl = sart{arg)®sy ¢+ b
if/scz 1t. cufl) then

1 == ¢3358de2adi3SSOUT.FOR
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C-131

if(cflag) then
WRITE(8+1120) DISTryerCorrhortearsBrSZySYsdIf]
else
WRITE(851125) DISTrycsCorrhorgannartearsBrSZySYrblfl
endif
doto 600
endif
are = -(dlos(cufl/ce) + (sas_.zsp/sz)¥%alrhal)
bufl = sart(ard)siy + b
if(cflas) then
WRITE(8s1120) DISTrycsCerrhostenrsBrSZySYsblflsbufl

else
WRITE(8,»112%) DISTryesCorrhordannartensrsBySZ,SYrblflsbufl
endi?
c
400 continue
ir=is ¢+ 1
if(i» .ea. 3) then
ip =0
write(8,1119)
endif
¢
c

1119 FORMAT(1H )
1120 FORMAT{IH »11(1Xs1PG9.321X))
1125 FORMAT(1IH »3CIXs IPBF.391X) 22y 0PF 7+ 45 23¢9 1X71PG10. 371Xy

1 $§(1X21PG?.3s1X))
c
return
end
1134

2 == 3939degadisiSSOUT.FOR
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‘~
y COOO000.v.00'00000000000.0000'0000000'0.00.000..00'00000'000000
o c
&;q c PSEUDG-STEADY STATE SUPERVISOR
,‘a. ¥ C
o SUBROUTINE SSSUP(H_aasrte)
.v»'b‘ c
)agﬁ Inrlicit Real®8 ( A~Hy 0=Z )r Intesers4 ( I-N )
‘&15
Bl include ’3sustdesadis:DEGADIS2.dec/nolist’
t::rf?' [
e COMMON
$/GEN3/ radg(2smaxl)rastr(2reaxl)ssrcden(2raaxl)rsrcwc(2raaxl),
vty . 3 srcuwa(2raaxl)rsrcenth(2saaxl)
S /SSCON/ NREC(maxnob»2) s TO(aaxnab) s XV(maxnob)
e 1/GEN1/ ET(2,iden) sR1T(2siden)
Sy s/den2/ den(Syiden)
RN 8/com.dProm/ 43s.aur1as.tenrr$as_rhoer$238.CrK 1988 .CPP)
Cor $ 2as.uflrgas_1flrdas.23rr2a8 N30
) $/PARM/ U0»Z0»ZRyML,USTARsK»GsRHOE » RHOAs DELTA s BETAs GAMMAF » Col OM
Y 3/ERROR/SYOEP » ERRO s SZOFR s WTAIO» WTQOOs WTSZ0» ERRP » SNXP
a8 $ UTSZPsWTSYPsWTBEPsNTDHsERRGs SMXG s ERTDNF » ERTUPF » WTRUHs WTDHE
is ; $/comata/ istabrtamdr»aabshumidsisoflstsurf,ihtflsnteoriutflsuteo
B $/PARMSC/ RM»SZM»EMAX»RMAX» TSC1+ALEPH, TEND
$/STP/ STPQ,STPP,OBLP)ODLLP,STPG,ODLGs ODLLD
e $/PHLAG/ CHECK1,CHECK2»AGAINsCHECKS, CHECK4» CHECKS
'43 $/ALP/ ALPHAsalrhal
i $/ehicon/ ishiflsdellay
hp $/sprd_con/ ces delrhomin
q&g $/STOPIT/ TSTOP
$/CNOBS/ NOBS
D N
ot REALXS KsMLyL
e LOGICAL CMECK1sCHECK2»AGAINsCHECK»CHECK4+CHECKS
;ggh legic3l supspdn
itf]‘l’ c
h characterx3 das_nase
LAY c
e EXTERNAL PSS,PESOUT)SSG»SSGOUT»0Bs0BOUT
#y &
LX) c
%ﬁ? DIMENSION FRMT(22)»Y(S),DERY(S),AUX(8)S)
tehrly c
BX JATA RTOT/0./
: c
ot e
o R = AFGEN(RADGs0.0» ‘RADG’)
Ou T01 = TOOB(R/0.0)
iy . XEND = AFGEN(RADG» TENDs ‘RADG’)
iy TSF = TCOB(-YENDs TEND)
. . c
n 3738 = (TOF-TO1)/FLOAT(NOBS+1)

1 -- sysidegadig:SSSUP.FOR
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Te1 = 701 + DTOB

c
c
DO 120 I = 1,NOBS
c
. C3xx RESET AGAIN
c
AGAIN = .FALSE.,
c
T0(1) = DTOBxfloat(I-1) + TO1
ryp = ,true.
rdn = Jtrue.
c

Cxxx IF(XEND .GT. XIT(TEND»TO(I))) =~ IS

Cxxx CAN REACH THE DOWNWIND EDGE.
c
IF(XEND .GT. XIT(TENDyTO(I))) then
pdn = ,false.
TDOWN = TEND
end if
c
Cxxx IF(XIT(0.0,TO(I)) .gt. -R) — IS
Cxxx TRUE WHEN THE SOURCE WILL besin after THE OBSERVER
Cxxx has rassed THE DOWNWIND EDGE @ t30.0

c
R = AFGEN(RADG»Q.0r'RADG’)
IF(t0¢i),1@.0, .3nd. XIT(0.09TO(I)).gt.~R) then
rur 3 ,false.
TUP = 0.0
endif
c
if(msup) TUP = TUPF(TO(I))
if(sdn) TDOWN = TDNF(TO(I))
c
XDOWN = XIT(TDOQWNsTO(I))
XUP = XIT(TUP,TO(I))
WRITE(lunlods1180) TUPsXUP s TDOWNs XDOWN
C
Cxxx SET UP INTEGRATION PARAMETERS FOR EACH OBSERVER.
C

do iJk=1,22
prat(iik) =0,
enddo

do iJjk=1,3

y(i.k) = 0,
ders(iJk)= Q,

do iJjkl=1,8
aux(ijkleidk) = 0,
enddo

enddo

2 == 333%dedadisSSSUP.FOR
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[
it PRHT(1) = TUP
"y PRNT(2) = TDOWN
A PRMT(3) = STPO
v PRNT(4) = ERRO
Nt PRMT(S) = dMAX1(1.DOs (TDOWN-TUP)/S0.D0)
o PRMT(S) = TO(D)
e erat(7) = xur
N PRMT(13)= XDOWN = XUP
ol c
,:5;;‘ Y(1) = 0.
W Y(2) = sz0er ! Mrate
i c Y(3) = SZOER
- ¥(3) = szler I Crate
o ¥(d) = 0,
; : 3(5) = szOersH.nasrte ! Hrate
o c
.'; DERY(1) = WTAIO
s DERY(2) = WTQOO
i DERY(3) = WTSZ0
KT DERY(4) = 1.
W DERY(S) = 1,
et c
il NDIN = 4
ot ifisofl.ea. 0 .and. ihtfl.ne. 0) ndims$
A c
L CAsx PERFORM INTEGRATION.
) c
48 WRITE(lunlog»1120) I
3 1120 FORMAT(/s’ Entering Observer Integration Steer for Observer # '
bl $13)
; c
I.:' CALL RKGST(PRMT»Y»DERYsNDIMsIHLF,0B»OBOUT,AUX)
‘AH‘ c
;}. 7 IF(IHLF .GE. 10) CALL tras(8sINLF)
o ¢
::a:;f: write(lunlogr112%)
1125 format(’ ‘+10x)’Observer Intedration comrlete...’)
(o
[

cclay = »srat(14)
cc = cclausdellay
wclay = prat (1Y)
walay s sraat(18)
enthlayserat(17)
rhalay = rrat(18)

call setden(uclawrualavwrenthlay)
ifliso’l.ea, 1) gato 200

do iii=z 1sigen

iticen(1siii) .4t. 1.) then

I -« systdedadis:SSSUF.FOR
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ii = iii+l
rholay = den(3siii-1)
tenlay = den(Sriii-1)
itdii .gt. igen .or. iii.le.3) call trae(2)
cc = cclayidellay
if(cc.3t. rhoe) then
write(lunlog»1128) cerrhoe

1126 foraat(/s’ ‘2100'SX%2’)s/y’ cet ‘11P€13.5s’ is dreater’,
1 * than rhoe! ’11p€13.5¢/9’ 210023327 )/)
cc =rhoe
endif
rho = cc¥(rholay-rhoa)/cclay + rhoa
we = ce/rho
W2 = den(2riii-2)/den(3riii-2)

wl = den{riii=~1)/den(3Iriii-1)
slore = (nc=-wi)/(ul-ul)
Yo= daaxl1(1.D0» sloref(den(l,iii-2)-~den(lsiii-1))+den(lriii~1))
den(1l,iii) = Y¢
den(2yiii) = ce
den(3siii) = rho
ift{den{3riii=2).ne. den(3Iriii~1)) then
slore = (1./rho-1./den(3siii-1))/
1 (1./den(3riii=2)~1./den(3Iriii-1))
den(dsiii) = sloreX(den(4siii-2)-den(4siii-1))+den(4siii=1)
den{4yiii) = deaxi(h_aasrterden(4yiii))

den(Ssiii) = slarek(den(Jriii-2)-den(Sriii~1))+den(Sseiii-1)
den(Sriii) = daaxl(gas_temerden(Sriii))
else

den(4siii) = den(4riii-1)
den(Ssiil) = den(Syiii-1)
endif

temr = den(Sriii

den{1sii) = 2, ! end-of-record

c iflce.:it. rhoo) call tran(3l)
dato 200
endif
enddo
c
200 L = XDOWN - XUP
g =Y
AREA = BxL

GSTRO = Y(3)/area
329 = (astrifl/cc X alrhal/u0/20)%%x(1./alphal) % 20

~atiol= y0X20/ALPHAL/ ZOX2ALPHAL $Cc /B/astrO/L
ratic = ratiolx sz0x23lehal 2 (B ¢+ sart»i/2,.2s540er)
ifi{ratio.le. 1.) then

syl0er = (1./(raticlxsz0XXalrhal) - B)X2./sartei

else
320 = (1,/((B+ sartri/2.2sv0er)¥ratiol))22(1./312hal)
endif

4 -~ sys$dedadis:SSSUP.FOR
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Erate = 2.Xastr0xLid

IF(Cc .GT, RHOE} then
WRITE{lunlog»1180) QSTRO»SZ0sCc
call trar(30)

endif?
c
Cxxx SHOW THE OPERATOR WHAT IS GOING ON 4
c

WRITE(lunlods1160) TUP»XUP» TDOWNs XDOWN
WRITE(linlogs1170) AREASL,B -
WRITE(lunlods1180) QSTROs»SZ0ysyler
write(lunlogs1185) welavrwalawsrholawscclayrtenlay
write(lunlogr1184) ucrrhorccrtens
1150 FORMAT(/»’ TUP: ’‘+1pG13.85s’ XUP! ’‘s12G13.5»’ TDQUWN: ‘',
3 12613.3y’ XDOWN: ‘»12G613.5)
179 FORMAT(’ AREA: ‘s12G13.5s’ LENGTH: ‘»12G13.5s’ B: ‘r18G613.%)
1180 FORMAT(’ TAKEUP FLUX: ‘»12612,5y’ S20! ‘»12G12.5
$ ' sy0: “91pg12,3)
1185 format(’ weclay! ‘112912,5y’ walay! ‘»12912.5
1 ' rholaw! ‘s1pg12.59’ Celauy! ’‘s1p912.5y/s
1 ’ temlayw! ‘11pd913.35)
1136 format(’ we! ‘s1p212.5s
1 ’ rho! ‘»12912.5y’ Co! ’‘119412.5,’ tems: ‘s1rd12.5)
c
CxxXx PREPARE FOR PSEUDO-STEADY STATE INTEGRATION.
c
do i.Jjk=1,22
srat(iJjk) =0,
enddo
do iJk=1r3
H(iJk) = 00
deruy{idk)= 0,
o 1Jjkl=1,8
auxl{ijklsiJk) = 0.
anddo
enddo

PRMT(1)
PRHMT(2)
PIMT(2)
FRMT (4}
FPRMT(S)
PRMT(3)
FRMT(?)
PRMT(S)

XDOWN
§.023E23 4
STPP
ERRP
SMXP )
rate
Ce ! -= OuTPUT
B ! -= QUTPUT

XX PRMT(9) & PRMT(10) ARE CONSTANTS FOR D(SY) & D(S2)

(e XS N o]

PRMT(9) = Cexsart(G2Z0/ALPHALXGAMMAF ) XGAMMAF /U0
PRMT(10)= ZOXSALPHASKIUSTARZAIPHALSALPHAL/UO
PRMT(11)= NREC(I,1)

$ -- syssdegadis:SSSUP,.FOR
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C PRMT(12)= DIST AT COMPLETION -- QUTPUT
PRMT(13)= TO(I)
< erat(14)= ye ! outrut
c srmt (15)= rho ! gutrut
c rrat(18)= teap ! outruti not recorded if isofl=l
c rrat(17)= damma ! outruti not recorded if isofl=1 .or, ihtfl=0
rrat{18)= udxz0/3lrhal
»rat(19)= rhoatkfustarsalphal
prat(20)= rholay
srmt(21)= 520
prat(22)= 520
c
Y(l) = rholavkerat(18)%(SZ0/20)x%X3lrhal ! rhosyeffihef?
Y(2) = SYOER
Y13) = B 4 sartei/2.Xsufer
¥i4) = 0, ! added heat
c
DERY(1) = WTSZP
DERY(2) = WTSYP
DERY(3) = WTBEP
dery(4) = WTDH
~
NDIM = 4
c
WRITE(lunlods1130)
1130 FORMAT(’ Entering Intedration Stee -—— B > 0. ")
c
Cxxx PERFORM INTEGRATION
c
CALL RKGST(PRMT,YsDERY,NDIM»IHLF,PSS,»PSSOUTsAUX)
c
IF(IHLF .GE., 10) CALL trar(9sIHLF)
c

NREC(I»1) = INT(PRMT(11))
WRITE(lunlods1100) NREC(I,1),TO(ID)
1100 FORMAT(3X,’NUMBER OF RECORDS IN PSS = ‘I10»’ FOR T0='1s413.3)

c
IF(AGAIN) GO TO 119
c
Cxxx GAUSIAN COMPLETION OF THE INTEGRATION
c

Cxxx PSSOUT FORCES THE ABOVE INTEGRATION TO FINISH WHEN B<0 FOR THE
Cxxx FIRST TINE., THE STEP BEFORE THIS OCCURS IS RECORDED ON UNIT 7.
Cxxx THE STEP WHEN B GOES NEGATIVE IS CURRENTLY IN Y.

C

Ctxx THE CALCULATION METHOD CHANGES THE CURRENT VALUE OF SY TO A VALUE

Cxxx CALCULATED AS IF BEFF=sarteifSY/2., RETAINING THE LAST VALUE OF Cc IN THE

Cxxx  MATERIAL BALANCE.
C
heat = y(4)
rhclay = srmt(20)

4 -- systdedadis!SISUF,FOR
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Cc = PRET(?)
rhouh = Y(1)
s2 = ( rhouh/rholaw/»rat(18) )%x(1./3lshal) X =0
SYT = ErateXALPHA12(20/SZ) 23ALPHA/U0/SZ/Cc/SARTPL

XT = PRMT(12)

XV(1) = (SYT/RT2/DELTAIX%(1./BETA) - XT
c
Cxxx SET UP INTEGRATION FOR THE GAUSSIAN DISPERSION PHASE.
c

do iJk=1,22

srat(iJjk) =0,

enddo

do iJk=1,3

glidk) = 0,

dery{iik)= 0.

do iJkl=1,8

sun(idklsidk) = 0.

enddo

enddo

ooMT(1)
PRMT(2)
PRMT(3)
PRMT(4)
PRMT(S)
PRMT(8)
PRMT(7
PRHUT(8) = XW(I)
PRMT(9) = TO(I)

c PEMT(10)= °*BLANK®

FEMT(11)= NREC(I,2)

PRMT(12)= DIST AT COMPLETION -- QUTPUT

rrat(13)= *blank*

prat{ld4)= yc ! outrut

srat(13)= rho ! gutmut

rrat(l14)= tenp ! outeut

rrat(17)= danas ! outeut

prat(18)= y02z0/31lrhal

prat(19)= rhoatkRustarkalshal

prat(29)= rhulay

prat(21)s a2

rrat(22)s sz

XT

§.,023E23

STPG

ERRG

SMXG

Erate

Ce | -= QUTPUT

[ R I BN RN N}

NNNDnNnoOoOoO

Y{(1; = rhouh
Y(2) = heat

OERY(1) = WTRUM
ders(2) = WTDHG

NDIN = 2
? -~ sy3fdedadis:SSSUP.FOR
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s
=

c

-
- .
-
-

WRITE(lunloss1140)
1140 FORMAT(’ Enterindg Gaussian Staso of Intedgration ‘)
c
CXxx PERFORM INTEGRATION
. c

ot ol

-
-l

3

-
-

CALL RKGST(PRMT»YsDERY,NDIM» IHLF»SSGySSGOUT,AUX)

~
w

c
IF(IHLF .BE. 10) CALL tram(10sIHLF)
c
NREC(I,2) = INT(PRMT(11))
RTOT = RTOT + FLOAT(NREC(Is1) + NREC(I,2))
' WRITE(lunlog»1110) RTOT,I
s’ 1110 FORMAT(SXs'TOTAL NUMBER OF RECORDS = ‘»1»613.4s’ THROUGH',
4 $/ 088 % '»I3)
& C
N c IF{RTOT .GT. 120000.) CALL tram(1l)
‘llg
¢ 119 CONTINUE
™ 120 CONTINUE

q-.‘,
B T s
oL
3

L RETURN
X END
‘o 94

' 3 -- 3ystdegadis:SSSUP,.FOR
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c."'..".)0000...000.0"0.0.000.00000‘00..0'0'0.0'00'..0."'0

c .
SUBROUTINE STRT2(OPNRUPsH_masrte)
c

Iarlicit Realx8 ( A-Hs 0-Z )y Intedersd ( I-N)
include ’sws$d.gadisiDEGADIS2.dec’

COMMON

$/GEN3/ radg(2smaxl)rastr(2rmexl) rsreden(2rnaxl) rsrocwc(drmaxl)y
$ srcua(drmaxl)rsrcenth(2saaxl)

$/TITL/ TITLE

$/GEN1/ ET/2;iden) RIT(2riden)

$/GEN2/ LEN(Ssigen)

$/1TY/ T1»TINP»TSRC»TOBSs TSRY
$/ERROR/SYOER,ERRO»SZOER,WTAIO,WTQOQNTSZ0»ERRP s SHXP»

$ WTSZP NTSYPsWTREP WTDM,ERRG,SMXGy ERTDNF sERTUPF » WTRUH» NTDHG
$/PARM/ U09Z0sZRsMLyUSTAR»K+GsRHOE RHOAs DELTA»BETA» GAMMAF » CoLOW
$/con drror/ 43s_Aurdas. tesrrgas..rhoergas.crkr £3S.CPPy

3 das..uflrdas_lfl,das 2sprias_name

t/comata/ istabrtambreasbrhumidrisoflrtsurfrihtflshtesiut?lruteo
$/PARMSC/ RM)SZM»EMAX RMAX s TSC1sALEPH TEND

$/PHLAG/ CHECK1,CHECK2yAGAIN»CHECK3» CHECK4»CHECKS

$/com_sigx/ sigx.coeffrsigi_rowrsigx_nin.distrsigx_flag

$/NEND/ POUNDN,POUND

3/ALP/ ALPNAsalrhal

$/2hicom/ irshiflsdellay

§/serd.cen’ ces delrhomin

$,/COM_SURF/ NTCUT

charactert8) TITLE(4)
charactert4 sound

character®24 TINP,TSRC:TOBSy TSRT
charactertl das_nane

3]

REALYE K»ML
LOGICAL CHECK1,CHECK2,AGAINsCHECK3»CHECK4sCHECKS

[r]

characters40 OPNRUP
OPENCUNIT=9, NAME=OPNRUP, TYPE=/0QLD )

D0 90 I = 1,4
90 READ(9,1000) TITLE(I)
1000 FORMAT(AB0)

READ(91X) NP
DO 100 I=1:NP
10C READ(9s%) ET(1sI)9ET(2,1)»RIT(2:])

1 -- sys$dedadisiSTRT2,.FOR
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DO 110 [=1,NP

110 RI1T{1,I) = ET(1,1)
IsN +1
ET(1,I) = POUNDN
ET(2s1) = POUNDN
R1T(1s1) = POUNDN
R1T(2,1) = POUNDN

READ(9»X) NP
DO 220 I=1,NP

220 READ(P»X) DEN(1sI)»DEN(2sI)rden{3s1)rden(4si)rden(Ssi)

den(lrnmptl) = 2,

READ(9s2) NP
00 300 I=1,NP
READ(92%) rads(1:I)sradeg(2:1)rastr(2,1)rsrcden(2rI)rsrcuc(ri)y
1 srcwa(2si)rsrcenth(2s1)
astr{l,I) = rads(1,1)
srcden(1sI) = rade(1,])
srowe(lri) = raddg(1si)
srewal(lsi) = radg(lri)
srcenth(lsi) = rade(l,1)
300 continue
I=NP ¢+ 1
rads(1,I) = POUNDN
radg(2,I) = POUNDN
astr(l,I) = POUNDN
astr{2sI) = POUNDN
srcden(lsI) = POUNDN
sreden(2yI) = POUNDN
srcuc(lrI) = POUNDN
serewc(2,1) = POUNDN
srcwallrI) = POUNDN
zrcwa(2sI) = POUNDN
srcenth(lsI) = POUNDN
srcentihi(2:1) = POUNDN

READ(9,1010) TINP»TSRC
READ(9+1010) tobssTSRT

READ(?sx) U0sZ0sZRsML,USTAR
read(%sX) KsGsRHOE,RHOAsDELTA
read(9»Xx) BETAsGAMMAF sCclLOW

READ(%»X) RM»SZMsEMAXsRMAXTSC1
read(9s%) ALEPHyTEND

READ(9»%) CHECK1,CHECK2sAGAIN)CHECK3»CHECK4)CHECKS

READ(9s2) ALPHA
slehal = aleha + 1.

-~ gy3fdesadisiSTRT2,FOR
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N read(9,1020) sas.nane

iy resd(9,%) gas_aurgas.tenrssas.rhoe
, read(9,2) sas.crkigas.crr

L) read(9,8) das_ufl,das.1f1l,sas zsp

read(9»%) istad
o resd(?,2) taabsraabrhunid
.uf; read(9s%) isoflstsur?
,,5 read(9:%) ihtflshtco
b read{9+2) iutflrutco
read(9,X) sigx.coeffrsigx_rowrsigx_min_dist
e re3d(9,2) ishiflsdellay

'fﬁﬁ H_szasrte =z 0.
Jars itlisofl.ea. 0) read(9:X) H_sasrte

o READ(9sXx) HTCUT» ces delrhoain

. 1010 format(2(a24y1x))
i 1120 foraat(al)

M)
o, CLOSE(UNIT=9)
JOLY RETURN

At END
R e

1
' ¢
-‘§$ I -- sustdesadis!STRT2,FOR
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-~
Lot ot o000 00e0000000itoitstissodinietoniotinrIssioneorsrestosiostsose

AN c

5 SUBROUTINE STRT2(OPNRUPsH-masrte)
c
.ﬁ Inprlicit Reals8 ( A-Hy 0=-Z )» Intesers4 ( I-N )
.
INCLUDE ‘sys$desadis:DEGADIS2,DEC/LIST’
;i c
Cle COOOOOOIOOOOOOQOOQOQOOC0.0000000000000000000000000.0.'.000
."‘ L]
b c
0 c BLOCKX COMMON
& »
COMMON
\ $/TITL/ TITLE
g $/BEN2/ DEN(S» IGEN)
» 3/1T1/ T1,TINP»TSRC,TOBS
‘? $/PARM/ U0Qr20sZR»ML»USTAR»K»G»RHOE »RHOA» DELTA» BETA» GAMMAF »CcLOW
“ $/con.ss/ ESSsSLENsSWID,OQUTCcrQUTSZ,QUTBIOUTL sswclssualrsenlrsrhl
v $/PHLAG/ CHECKX1sCHECK2sAGAINsCHECK3 s CHECK4+CHECKS

. $/con.grropr/ sas.awrdas_teasrgas.rhoerdas_crkrdas.crey

» $ sas_uflrdas_1fl,gas_csrrgas_nane

P $/conata/ istadrtambrrasbrhumidrisoflstsurtrintflsnteosiut?flruteo
; $/NEND/ POUNDN,POUND

O $/4LP/ ALPHAsalrhal

$/shicon/ irhiflrdellay

$/sprd_con/ cer delrhomin

$/COM_SURF/ HTCUT

L)
% c
¢ characterx80 TITLE(4)
K. character:24 TSRC,TINP,TOBS
A characterz40 OPNRUP
. charactertl das_nane
;¢ charactert4 pound
C
; . REALYS KL
3 LOGICAL CHECK1,CHECK2,AGAIN»CHECK3» CHECK4»CHECKS
c
OPEN(UNIT=9,NANE=OPNRUP> TYPE=/(OLD’)
W : c
Y DO 90 I = 1,4
: 90 READ(9,1000) TITLE(I)
15 - 1000 FORMAT(AS0)
Y
¥ c
: read(9:%) n»
? doc 100 i=i,ne
" 100 read(9:%) dumawldusaylsdusauld
' c
K READ(9:%) NP
i DO 120 I=1,NP
_ 120 READ(9+X) DEM(1sI)sDEN(22I)rden(3ri)rden(4si)sden(Syi)
g I=NP ¢+ 1
: 1 -- sys$desadis:STRY2SS,FOR
3
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DEN(1.I) = 2,
el c
ﬁéﬁ read(9sX) n»
il do 140 is1snp
nuy 140 read(?,%) dumsyl:dussy2rdussyldsdusavdrdunSrdumérdus?
"i{\’ c
read(9,1100) tinertsc
{H%‘ read(?,1100) tabs»tsrt
;gﬁ; 1100 format(a24s1x1a24)
Vel c
o READ(91%) U0»Z0sZRsHLIUSTAR
e Read(9sXx) K»GrRHOE,RHOAsDELTA
read(9r%x) BETA»GAMMAF »CclOW
LAY ¢
:ﬁkj read(9r%) duasyl
:"ﬁf. read(9,X) dummsul
,':‘ ; [
Ryt READ(9»%) CHECK1»CHECK2/AGAIN» CHECKI»CHECK4 s CHECKS
, c
oy READ(9»%) ALPHA
g alshal = alsha + 1.
sa’f c
eI read(9,1200) sas_nane
BB read(91%) sas_aurdas._teserdas.rhce
re3d(9+X) sas_crkrdas_crr
_ re3d(9,%) das_ufl,sas.lf]l,d3s. 2sr
Ry c
',:a:;'.: read(9,%) istab
hond read(9s%) tambsranbrhumid
b4 read(99%) isoflstsur?

B read(9,%) ihtflshteo
: read(9rX) iutflrutco

s c
P read(9s%) dumayl
el e
f{ﬂu READ(?»%) ESSySLENsSWID
S read(?s%x) QUTCesQUTSZ,0UTB,OUTL
) read(9s%) suclrswalssenlrsrhl
o c
X
4 read(9s3) ishiflidellay
fo ) c
o}
}?5' h.aasrte = 0.
e if(isofl.ea. 0) read(9s8) H.sasrte
. N c
R READ(9sX) HTCUT» ces delrhomin
'i*Q' c
o CLOSE(UNIT=9)
Bl 1200 foraat(ad)
- END
SN 14

2 -- sys$dedadisiSTRT2SS.FOR
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c........0..'..0'.0.....00.'......0'..0'.‘...i.....‘."....‘...

c
SUBROUTINE STRT3I(OPNRUP)
c

Isrlicit Reals® ( A=Wy 0= )» Integserss ( I-N )
include ‘svsSdesad. si0ECADISI.dec/list’
c BLOCK COMMON

COMMON

$/SSCON/ NREC (saxnobs2) s TO(aaxnob) » XV(aaxnob)

$/8EN2/ DEN(Ssigen)

$/PARM/ U0120s IR ML »USTAR K » G s RMOE » RHOA » DEL TA» BETA» GAMMAF » CoLOW
$/COR_SPTOP/ £38..001 2380001 $88_ThOErS3S_CPR 1 $38 _CPPy

$ sas_uflrsas_lflrsas_zsprsas_nase

$/ITY/ T1»TINP,TSRC,TORS, TSRT

$/conata’/ istabrtasbrrsmbrhusidrisoflstsurfrihtflshteorivutflruteo
$/PARNSC/ RMsSZMsEMAX s RMAX s TSC1 s ALEPHy TEND

$/PHLAG” CHECK]»CHECK2sAGAIN»CHECKI ) CHECK4»CHECKS

/com.sigx/ sisi_coeffrsigx_rowrsigx.min distrsigx_rlas

$/NEND/ POUNDNsPOUND

$/ALP/ ALPllAsalrhal

$/CNOBS/ NOBS

charactersl gas_nase
charactersi0 OPNRUP
character¥24 TINP,;TSRC,»TOBSs TSRT

REALYE KsML
LOGICAL CHECX1,CHECX2sAGAINsCHECK3»CHECK4s CHECKS

IPEN(UNIT=9,NAME=OPNRUP, TYPE=/QLD*)
READ(9,X) NOBS

DO 122 I=1,NOBS
125 READ(9»Xx) NREC(I»1)yNREC(I»2)»TOCI)»XV(I)

(2}

READ(91X) Neots
DO 130 I=1,Nmts

140 READ(9rX) den(lsi)rden(2si)sden(3si)rden(asi) sden(Sri)
den(isnmstssl) = 2,

READ(S»x) UO»Z0»ZRsMLUSTAR
read(9sX) KsGrRHOE,RHOAsDELTA
read(9s%) BETA»GAMMAF »CclOW

READ(9,1010) TINP»TSRC
read(9,1010) TOBS,TSRT
1010 format(2(al4s1x2)

1 -- 3ys$destadis!STRT3.FOR
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READ(9:X)
read(9,X)

C-146

RM» S2M» EMAX 2 RMAX s TSC1
ALFPHs TEND

read(9,1020) sas_.nane

re3d(9:X)
re3d(9:X)
re3d(9:,X)
read(? %)
read(9,X)
read(9»Xx)
read(9sX)
read(?:Xx)
read(?»X)

foraat(al)

sas_auwseas_tenrrg3s_rhoe
43s.crkrgas_crr
qs3s_uflrdas_1flrs3s_280

istab

tanbsrambrhuaid

isoflstsur?

ihtfl,hteco

iwtflruwtco
sig_coeffrsisx_mowrsigx_sin_dist

READ(9s%) CHECK1,CHECK2sAGAINs CHECK3, CHECK4sCHECKS

READ(?s%)

ALPHA

3lehal = alpha + 1.

CLOSE(UNIT29)

RETURN
END

2 -~ 3ystdesadis!STRT3,.FOR
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0
£
‘ c Surface effects
oY c
3ﬂf SUBROUTINE Surface(tearsheightrrhoraclescesuwatrtesarte)
1 : ¢
e Isplicit Real¥8 ( A-Hsy 0=Z )» Inteders4 ( I-N )
‘05 include ‘sus$dedadisiDEGADISL.dec’
;& c
k) c
b COMMON
‘:‘3‘1 $/PARM/ U02Z0s ZRs ML »USTAR KG9 RHOE s RHOA s DEL TA» BETA » GAMMAF » CoLOW
$/coa3tn/ istabstambrrambrhumidrisoflrtsurfrihtflshtesriutflruteo
» $/ALP/ ALPHAr»alehal
;$ i/rhicon/ ishiflrdellay
L. $/COM_SURF/ HTCUT
. c !
v c
i REAL¥S MLsK
:. . REAL#S Lsessrtesncle
‘ '.I
;: wapor.p{tixx) = 6,0298e-3% axp(5407. X(1,/273.15- 1./tx2))
b ¢
k8 c
3. g c
- watrte = 0.
K\, » arte = 0.
:ﬁa if(isofl.ea.1 .or, ihtfl.ea.0) return
Y if(height.le, htcut) return
el delta.t = tsurf - teme
a if(delta_t .1t. 0.) return
tor_vel = 40 X (heisht/z0)X23lrha
4{’ ul0 = u0x(10,/20)2%alrha
" arodonat = ((rho/mole)$x2 X gbs(delta.t)) xx 0.333333
ﬁ& if(iht?l .ea, 1) then ! local correlation
:? hn = 18, X sraod_nat
k) hf L4 0 ’
1f{top_vel .ne,0,) Rt = 1,22 X rhoXcr X ustarig2/tor_vel
Xy : c ht = 1,22 % rhuser % (ustar/ul0)3%2%tor_vel
Loy ho = daaxi{hnshf)
b 2lse if(ihtfl .ea, 2) then ! LLNL correlation
oy . ho = itcoX rhok c»
L else if(ihtfl ,ea, 3) then ! Colenbrander’s sethod
i av_tenps (tsurf + tear)/2,
:\? hn = 89.%(delta_t/av_tenrx2) X%, 33333
o h? = 1,22 2 rhokcr % ustar$x2/ull
o ho = deaxi(hnsnf)
" else ‘
A ho = htco ! ihtfla-1
- endif |
e arte = ho ( delta_t
‘\'. |

¢ 1 == sustdesadis:SURFACE.FOR
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if{arte olto 0.) then
write(5,8000) arterhordelta_t
3000 format(’ SURFACE? ht < 0.0} ‘s1rg13.5:2¢»’ha¢ />
1 171413.5y/+° delta.t! ‘»1p413,5)
call tras(4)
endif
watrte = 0,
fo = wtco
1f(1utf1 4t, 0) th.ﬂ
fn = 9,%-3 ¢ »rod.nat
P = 20.7 £ ha /cr /nole
fo = deaxi(fnsf?f)
endif
watrte = fo/ramd X (varor_»(tsurf) - varor_s(teas))

return
end
344
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R

M COO0000’00000000000000.0000000000000000'00000.00.000'0'0000.00.
c
c FUNCTION TO RETURN SZ0 CALCULATED over the source without
¢ a3 blanket rresent underneath
c
c NOTE: Uses the integration sackage RKGST and cannot
¢ be used with anwy other routine without 3 local cory

gt c of RKGST,

:‘gl.: c

Qé{. v subroutine SZF!QsLsszrcclayswclaws rholay)

Ggi‘g c

X

Implicit Real¥8 ( A-Hs 0-Z )y Inteder%d ( I-N )

}ﬁg. external szlcealsszloco

St c

06

e:% ] REALSS L

e d

{‘l}; » include ‘sys$dedadis:DEGADISI.dec’

. e

wg-

SN c

KLY COMMON

s:" 8/s2fc/ szstrQrszerriszstraxsszsz0

. c

[} »

“?l dimension Y{(2)sD(2)PRMT(17)raux(8s2)

. c

r“ c

g%fg »rat(l) = 0.

o prat(2) = L

1 »rat(3) = szsts0

VY prat(4) = szerr

) srat(S) = sasteax

NG rrat{s) = Q@

e e

:25: 7(1) = 528290 ! rhoxtdelzu0xz0/(1,.+alrha)X(s2/20)%xX(1,.+alrha)

0 ¢

e ndis = 1
c

e . call rkest(rrat,yrdindimsihlfrszlocalrszlocoraux)

; ¢

ﬁ‘ A if(ihlf.de. 10) call tras(3sihlf)

NS . ¢

9.%} cclay = prat(1d)

b wclay = prat(14)

ey rholay = »rat(13)

Fad cc = prat(14)

oA sz = srat(17)

‘e glnd ¢

b RETURN

=ND

ey

-- 3ysidedadis!SZF.FOR
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NN subroutine szlocal(xsysdrerat)

Y Inslicit Real¥8 ( A-Hs 0-Z )y Intedersd ( I-N )
% dimension 9(1)sd(1)sprat(l)
4

cosaon
) $/rars/ u0r20s2rralyustarskrgdsrhoes rhoasdeltasbetarsannaf cclow
o $/3l»/ alrharalrhal

$/shicons/ irhiflsdellay

.
n

Y realss alsk
(Vo c
. \j inteder rhouhlaw/1/
b c
i‘* a = erat(é)
‘;;- wclay = Q¥x/Y(rhouhlay)
o c
A
- call adisbat(lruclavswalawrycrygscclaysrholaysumsenthrtene)
p }. cc = cclaykdellay
" j call adiabat{0ruwcswarvcryarcorrhorumenthstese) ! centerline
L Y c
et uhef? = Y(rhouhlay)/rholay/dellsy
# “4’.* c
4004 2 = ( uheff/u0/z0%(alshal) )XX(1,/3lrhal) % 20
Vgt hef?f = damsaf¥sz/zlrhal
e ristar = rif(rhoshef?)
i shi = phif(ristars0,)
. vel 3 dellay X kxustargalerhal/rhi
j&q D(rhouhlay) : wel3rhos + @
"" c
ﬁp rrat(8) = ceclay
.:‘..'- rrat(9) = welay
it prmt{10)= rholay
- rrat(lli)= cc
o =rmt(12) = 32
e, c
> return
] ;‘, and
T C
e ¢
PGS N . . .
W subroytine szloco(xsysy derysihlfrndias rrat)
il .
1:, )
i)
S Iarlicit Real$8 ( A-Hy 0-Z )» Intederd ( I-N )
7;}: dimension x(1)r9(1)y dery(1), nrat(1)
2::.. .
{5;} 2 -~ systdevadisiSZF.FOR
o
N
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c

arat(13) = srat(8)

srat(14) = prat(?)

prat(13) = rrat(10)
- prat(lé) = prat(1l)

prat(17) = srat(12)

return

end

343
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subroutine terop(iflrucrvasenthalevwrycryarumrteasrchorce)

subroutine to return:d
scle fractions (w’s)
molecular weight (um)
teaserature (tenr(=1K)
density (rhof=2lke/n3x3) d
heat caracity (crl=1l/ka/K)

for 3 aixture from? J
asss fractions (u’s)
enthalsy (J/ks) for ifl.ne.0

3diabatic saixing of? enitted sfas @ gas.temr
entrained smbient humid air @ tamb
entrained water froms surface @ tsurf
for ifl.2a.,0 cslculate and return

adiabatic loockup CALL ADIABAT
for isofl.ea.! .or. ihtfl.ea.0.and.ifl.ne.!

NNoOonNnNenoOnN»NnOHOHODADNDNHONNIN

Inplicit Real¥8 ( A-Hs 0=Z )» Intedertd ( I-N)

include 'sy38d:2adisiDEGADIS1.dec’

c
paraneter (tfrac=0.418, tfracisil.-tfracy
1 rerit=0.0003s scrit=t., zero=l.e~20)
c
cosaon
$/BEN2/ DEN(Srigen)
$/comn._drrop/ 233_AWrd9as.LtemPrd3s_rhoerdas crRrdSaS_CPrP)
$ g3s.uflsdas_1f1l,das_.:sprdas_name
$/comatm/ istadbrtasdrsrambshuaidrisoflstsurtyihtflshtecoriutflrvteo
c
characterx? das_name
CXXX data for 3ir/water sys
c

data wea/28.94/ ! molecular weight of air
data waw/18./ ! nolecular veight of water
data rho.uater/1000./ ! liguid water density (=] ka/axx3

data cr3/1.0063e3/ ! hest caracity of air (=1J/kg/K
data crw/18485./7 I heat caracity of water varor(2lJ/ka/K
data dhvar/2,35023eé/ t1atent heat uf vae (=1J/kg water
data dhfus/0.33eé/ 'l1atent heat of fus [2lJ/kg water

lodical rev

vapor » (L) 3 §,009%0-3X eue (8407, ¥(1,/273.15- 1./txux))

1 == systidedadis:TPROP.FOR
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sat_hua(sr_totso_ve) = 0,4622% p-vr/ {p_tot~- »_ve) ! ke w/kg BDA
rorw.dir(r_totshumix) =

1 (.00283+ .00456*hu3xx)/9-tot/(1 +huexx) ! akx3/kd /K
c
c
. We = 1,~wC-w3
wa = 1,/(uc/das_aw + wa/uaa + wu/uau)
¥C = wn/S3s.8W fucC
- Y3 = un/ued Xua
c
c
if(isofl.ea, 1) then
c3ll adiabat(1rucruarycryarcerrhoruarenthalerystens)
return ! inter» density frum we
endif
c
if(ifl.ea. 0)
1 enthalery = uckcrec(das.tenr)Xk(d3s_tear - taad)
1 + (uw - wakhumid)3crwX(tsur? - tamd)
c 1 + wax(l.+hunid)Xcrak(tamd - tamdb) ! TR=tasb
c
c
¢
if(ifl.ea, 1 .and, ihtfl,ea.0) then
ca3ll adiabst(lsucruardcryascerrhoruarenthaleryrstesr)
return ! interr density from wc
endif
c
c

rev = ,false.

190 centinue
tain = dainl(das_tearrtsurf)
tain0 = tain
tma:: = daaxl(tsurfrtamd)
tmand = taax
tem> = (tainttmax)/2.

do 300 J=1:33

duess = enthal(wcruastenr)

dif = enthalesy - duess

suz =2 (abs(enthaley) + abs(guess))/2, + zero
ifiabs(dif)/sum.le.rerit .or, ads(dif).le.acrit) goto 400

ift(dit.1t. 0.) then

if{rev) taax = temp

ifl{.not.rev) tain = tear

temr = tain + (tamax-tain) % tfrac
else

if(rev) tain = tear

if{.not.rev) taax = temr

2 -- systdedadis:TPROP.FOR
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temr = tain ¥ (taax-tain) 2 tfracl
endif

continue
rev 2 ,not.rev
if{rev) soto 100
write(lunlogs80350) werwarenthalry
forsat(’ TPROP? we! ‘»12412.51x)
1 ‘wal ‘112412.301%s‘enthaley ‘1190412.5)
elow = enthal (ucrusrtaingd)
ift{enthalery,.lt. elow) then ! catch out of bounds numbers
tear = taing
enthaley = elow
soto 400
endif
elow = enthal (ucrwartaaxd)
if(enthalsy.dt. elow) then
tanp = taaxd
enthalry = elow
anto 400
endif

c3ll tram(24)

continue ! density calculation

ve = varor_p(tess)

sat = dainl( sat_hua(samdsve)y humsid)

rho = 1./ (tenpRroru_air(rsabrsat)tuat(1,+sat)

1 + uwcttenr/das_tear/gas_rhoe + (Ww-walsat)/rho.uater)

tain = tear + 10,
ift{tain .4t, taax0) tmin = tesr - 10.
if(tain .1t. taind) tain = temr + .1

taax = enthal(wcrwartain)

cp = (enthalry - tpax)/(tes» - tain)
if(cr ,1t, cm23) c» = cra ! nominal value of air
return

end

Pfunction cerc(teme)

Iaplicit Realx8 ( A-Hs 0-Z )y Inteder®da ( I-N )

coamon
¢'condrros/ 13326933 . LenP 1438 rhoR)$3S_CPKrL3S.CPPy
$ sas_uflrsess_1flrca;_zsprsas_nane

3 -- gystdezadis:TPROP.FOR
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c
data con/3.33e4/
¢
charactarsd das_nane
c
cPC = oONn
if(tenr .ne. das_tesr) then
crc = con + gas_crkX
1 (temrXXgas_crr - das_tearkidas_cre)/(tenr- das_tear)
endif
CPC = CPC/S3S.A4
return
end
c
c
function enthal(ucrwarteas) ! ysed by TPROP
¢
Inplicit Realx8 ( A-Hy 0-Z )y Intederk4 ( I-N)
parameter (delta=10.)
c
coamson
$/con.drros/ das_awrdas_teaprrdas_rhoersdas.crkrdas_cery
$ das_ ufls,g35.17)485_28pr:138 .nane
$/conata/ istabstasbrrambrhunidrisoflstsurfeihtflshtcosivutflruteo
c
charactersl das_nase
¢
data cr3/1006.3/ ! heat caracity of air [slJ/ke/K
data cru/1843,./ ! hest camacity of water varor(=lJ/ka/X
data dhvar/2.5023e6/ 1l1atent heat of vas ({2]1J/ke water
data dhfus/0.3Jes/ Ilatent heat of fus [=21J/kg water
c
c
we = 1,~ya~-uc
e = §,0298e-3% exp (5407, %(1,/273.15- 1./tems))
sat = 0,522 X ve/ (maab - vr) ! kg w/ke BDA
wustar = ua X sat
¢
dh = dhvae
frac = 0,
ifitemr .1t. 273.13) frac = daini( (273.15D0-tear)/deltas1.D0)
dh = dhvar + dhfustfrac
if(ua .ea. 0.) goto 1000
cloud_hum = ww/ua
if(cloud_bhua.le. sat) dh = 0,0
¢
1000 enthal = wcikcrcitesr)X(tenr - tamb)
1 ~ dmaxt ((wu~ wustar)s0.D0)xdh
1 + (wu= wazhunid)Xcruf(tear - tamb)

4 -- sys¥dedadis:TPROP.FOR
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1 + wak(l.thusid)icras(tesr - taab) { TR=taab
return
end

subroutine adiabat(iflrucruarycrysrccyrhorumsenthalprurtesr)

subroutine to return?
nass fractions (w’s)
aole fractions (u’s)
concentration (ccl»lke/nx2d)
density (rhol=lke/nx%3)
solecular weisht (wa)
enthaley ([=1J/kg)
temrerature (tearl=1X)

for 3 mixture from DEN lookur of adisbatic aixing calculation

den(l,i) aole fraction (4c)

den(2s4) concentration (cc (=] kg c/axx%3)
den{3,1i) mixture density (rho (=] kg six/a%x23)
den(4,i) aixture enthales (enthaley [=] J/kg)
den(S,1) mi;ture toarerature (tear [=] K).

ifl indicates diven inforsation?

=2)nole fraction (Yc) and assumption of constant damma in enthaley
-1)concentration (cc) and assumstion of constant damaa in enthalry
0) concentration (cc)

1) mass fraction ¢ (uc)

2) nole fraction (Ye)

Iarlicit Realx8 ( A-Hs 0-Z )» Inteserxd ( I-N )
include 'syqtdesadis:DEGADISIN.doc’

coRaon

$/GEN2/ DEN(Syigen)

$/23rn/ u0r=0r2rsalrustarskygs rhoes rhaardeltarbetars<anaafscelovw
$/com.grror/ 23S _AKrSss_tenprs3as_rhoerd3s.crkr93s_cPry

$ das.uflrdas_1flrdas_zs»rdas_nane

$/comate’/ istabrtaabrramdrhusidsisoflstsurfrintflyhtecoriutflrvteo

characteril gas_nane
rezl®8 slrk

dats for sir/water sus

dats wea/29.95/ ! aolecular weisht of air
data wmw/18./ ! molecular weight of water
s'338dedadis i TPROP.FOR
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e
if(itl.ne. 0) goto 1000
el = o
if(ee .1t. 0.) CCI'O.
i=2
30 if(den(1,i) .gt. 1.) then
izi=-1
if(cc.qt. den(2ri)) cel=den(2yi)
. goto 30
endif
ifl{cc.le, den(2,i)) soto 30 ! lookur in concentration
i=zid+l
doto 30

50 slore = (den(Isi)-den(3ri-1)) / (den(2yi)-den(2,i-1)) ! interr in conc
rho = (ccl - den(2ri~1))3slore + den(3ri-1)
wel = eel /7 rho

we = wel

wa =2 (1,-we)/(1.+humid) ! no choice with dgiven inforsation
we = husidiua

um = 1./(uc/d9as_au + ua/ves + wu/uau)

4 = Wn/d3s.ow X we

43 = wa/wad ¥ ua

goto 8000

o
1000 if(ifl.ne, ~1) goto 13500
cel = oo
if(eel,lt, 0.) ccl=0,
dann3 = enthaley
we s cel/(rhoatccliganas)
w3 = (l.,~we)/(1,+humid) ! no choice with given inforsation
W = 1,-ua-ne
um 2 1,/(uc/das.an + wa/ued + wu/uau)
$C T We/23s.m X uC
43 = wn/wead ¥ ua
rho = ncl/we

return
c
c
1509 if(ifl.ne., -2) goto 1700
¥el = yeo

if(sel.1t. 0,) wecl=0,
22003 ~ enthialsy
ud 2 (1,-ya~-yel)
wlh = yckd3s.aw ¢ yakuas + Ywlumw
WC = das_an/un X ycl
wa = una/um % ya
ce 2 uctrhoa/(1. - dammatuc)
rho = ce/we
return
N

5 -- gyetdedadis!TPROP.FOR
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1700 if(ifl.ne. 2) goto 2000
ycl = ye
if(ye .1t. 0.) then
wel =2 0,
ud = 1./(1,.+humid)
we = 1.~ua
ws = 1,/(una/ua + uaw/wa)
¥3 = un/we3d 3 W3
endif ’
if(ye .st. 1.) then i
sel = 1,
ya = 0,
endif
i=2
1720 if(den{1si) .4t. 1.) then
i=i-1
doto 1750 ! extrarolate
endi?
if{uc.le, den(lyi)) goto 1730 ! lookur in sole frac
izitl
goto 1730
1750 slore = (den(2si)-den(2:i=1)) / (den{1ri)-den(1,i-1)) ! inter» in g
ce = (yel - den(1si-1)) 2slore + den(2yi-1)
slore = (den(3Jri)-den(3ri~1)) / (den(lri)-den(1lsi=1)) ! interr in u
rhe = (yel - den(lsi~1))2slare + den(3si-1)

wec = cc/rho
we = yclidas.au + vatuma + (1l.,-ycl-vya)Zuaw
#3 = yalums/um

i=2
1750 if(den(1si) .9t. 1.) then
i = i-1
goto 1800 ! extrarolate
endif
cuc s den(2si)/den(3ri)
if{uc.le. cuc) gota 1800 ! lookur in mass frac
izi+t
g¢oto 1760
1800 wl = den(2si-1)/den(3ri-1)
w2 = den(si)/den(3ri)
3lore = (den{dsi)~den(dsi-1)) / (&2 - uwl) ! inter» in w
enthalpy = (we - wl) 3slare + deni(4,si-1)
slore = (den(Syi)-den(Sri-1)) / (42 - wl) ! inter® in w
tear = (wc - uwl) 3slore + Jden(Sri-1)
return

2000 if{ifl.ne, 1) goto 9000

-= sys$desadis TPROF.FOR
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wel = we
if(“c 1t., 0.) then
wel = 0,
wa = 1./(1.+humid)
endif
ifl{uwe 9t, 1,) then
wel = 1,
wa = 0,
= endif
’ lo'“"“tl
1.7(ucl/das..au + wa/uma + wu/wau)
wh/d3s. .04 3wcl
wh/uma Xus

Wi
wa
9c

23
i=2
2030 if(den{1,i) ,»at. 1.) then
i=i-1
doto 2050 ! extrarolate
endi?
iflyc.le, den(1,i)) doto 2050 ! lookur in mcle frac
i=i+t
doto 2030
2050 3lore = (den(3ri)-den(3ri-1)) / (den{isi)-den(iri-1))
rho = (yc-den(lsi-1))%slore + den(3si-1)
slore = (den(2ri)-den(2yi-1)) / (den(1si)-den(l,i-1))
ce = (sc-den(lsi-1))¥slore + den(2si-1)
i=2
2060 ift(den(1,i) .3t. 1.) then
i=i-t
doto 8000 I extrarolate
endif
cwe = den(2si)/den(3ri)
if(ucl,le, cuc) doto 8000 ! lookupr in aass frac
i=itl
Zoto 2040

3000 Wl = den(2si-1)/den(3ri-1)
w2 = den(2ri)/den{3si)
slose = (den(4yi)-den(dsi-1)) / (w2 - wl) ! inter? in w
enthales = (wcl - wl) %slore + den(4dri-})
slore 3 (den(Sri)~den(Ss»i-1)) / (w2 - wl) ! intere in w
tear = (ucl - wl) %slore + den(Ssi-1)

return
2000 call trae(28)

end

zubroutine setenthal (h.sasrtesh_airrtesh watrte)

2 -- sys$desadis:TPROP.FOR
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C-160
¢ subroutine to load /coa.ENTHAL/ through rassed arsuaents if needed
<
¢
Isrlicit Real?8 ( A-Hy 0-Z )» Intedersd4 ( I-N )
include ‘;ys8dedadisiDEGADISIN.dec’
¢
COAsoN
$/con.drrop/ sas_ausdas.tearrgas_rhoerdas.crkrdas crry
$ gas uflrgas_1f1lrdas2srrdas nane
$/comata/ istabstasbrraabrhumidsisoflrtsurfrihtflshtcorivt?lruteo
e
charsctertl das_naae
c
cXXX data for air/uater sys
c
data c»a3/1.0043e3/ | heat caracity of air [2]J/ke/K
data c»u/1865,/ ! heat camsicity of water varorl{=zlJ/kg/K
¢ .
h_masrte = 0,
h-3irrte = 0,
h.uwatrte = 0,
c
iflisofl.ea. 1) return
c
h.nasrte = cpc(das. tenr)X(das_tesr - tamd) ! TR=taab
c
¢ h.airrte = (1.+thunid)scras(tand - tamb) = 0,
c
if(ivatfl .ea. 0) return
h_watrte = cpuX(tsurf - tamd)
¢
return
end
c
c
c
subroutine setden({wcrwarenthalsy)
c
c subroutine to load /GEN2/ as needed
c
c adiabatic eixing of? §C
c NA
c WW @ specified enthalry
c
c with aabient husid air @ tamd
c
¢ den{1,1i) nole fraction (yc)
¢ den(2s1) concentration (cc [=] kg c/as2d)
¢ den(3»i) nixture density (rho [=] ks ai:/af2l)

9 == sys$dedadis:TFROP.FOR
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C-161

c den(4,i) pixture enthalry (enthalsy [s) J/kg)
¢ den(Syi) wixture temperature (toar (=] K)
°
K

Inrlicit Reald8 ( A-H» 0-Z )y Integerxs ( I-N )

include ‘sys$dcdadis:DEGADISIN.dJec”
c

raraneter (tcrit=0,002, zerosi.e-20)

raraneter (iils=200, ils=iils-1, iback=23)
c

coaMoN

$/GEN2.” DEN(Ssigen)

$/coa.grror/ das_avwrdas_tenrrgas_rhoerdas.crkrgas_crrs

$ das_uflrgas_l?1l das_zspreus_nane

$/conata/ istabrtambrmrasbshunidrisoflstsurfyihtflshteoriutflrwteo
¢

charactersl das_nane
c

disension curnt(S)sbackser(Sriback)
e
c¥XX data for air/water sys
¢

dats weaa/28.94/ ! aglecular weight of air

data waw/18./ | molecular weight of uater

data cr3/1.0063e3/ ! heat caracity of 3ir [2]J/ka/K

data crw/186S./ ! heat caracity of water varsor(=]J)/ke/K
c
c
e

if(isofl.ea. 1) return
c
¢

k=4

den{isk) = 0.0 ! ye

den{(2sk) = 0.0 ! ¢o

den(3rk) = pamdR(1,+husid)/(.00283+ .00454xhunid)/tasd ! rhoa

den{4yk) = 0.0 | enthalry of ambient a3iré TR=tamb

den(Ssk) = tamd
c
¢

do 300 i= jlsy1y-1

sbda = (float(i)/float(iils)) / (1.+humid)

2w = zddathumid

28 = {,~2bda-2w
¢

enmi;: = c3fenthalery + =bdax(1,+humid)XceraXtasd ! TR=tamd
ensi;x = >«afenthalry

17

2hda = bda + cdtwa

10 -- syssdesadis:TPROP.FOR
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N
i 2 = zetuc
N call teror(2,zeszbdarenmixrvCyvarumstearsrhosce)
B, cc = z4¥rho
e c
et
+ 3 c
o8 curnt(l) = ye
curnt(2) = c¢ 1
% curnt(3} = rho
Q curnt(4) = enmix
¥ curnt(5) = teame &
;l. c
Ly it(i .ea. ils) then
ind = 1
. do 150 JJi= 1,5
e 150 backsm(Jdrind) = curnt(JJ)
)\ goto 200
5 endif
" .
i‘ c ADIABAT intermolation scheme
. c
: err = 0,
L do 180 iind = lrind
}' e = backsp(1lriind)
E, ce = backsp(2,iind)
» rho = backss(3siind)
" enmix = backse(4yiind}
2y temp = Dacker(Sriind)
?a slore = (den(2rk)= curnt(2)) / (den(1lsk)- curnt(l))
K ceint = (ye - curnt(1))%slore + curnt(2)
;” arr = daaxi(errr2,D0X abs(ce - coint)/(abs(ce + ccint) + zero))
- slosw = (den{3sk)- curnt(3)) / (den(1lsk)- curnt(1))
) rhoint = (ye - curnt(1))®slose + curnt(3)
;f err = deaxli(errs2.00% 3bs(rho - rhoint)/(abs(rho + rhaint) + zers))
i weeal = cc / rhoint
! wl = curnt(2)/curnt(3)
we = den(2sk)/den(3rk)
! slore = (den(4sk)= curnt(4)) / (w2 - wl)
entint = (wccal - wl)xslore + curnt(4)
p~ err = dagxl(err,2.00% abs(enmii - entint)/{(abs(enmix ¢+ entint) + zerq)) §
e slore = (den(Ssk) - curnt(S)) / (W2 -~ wl)
& temint = (vccal - wl)sslose + curnt(S)
3: grr = daaillerry2.D0X 3bs(temr - temint)/(abs(temer + temint) + zero)) J
! 180 continue
: c
- if(err .lo. torit) then
[- if(ind .ge. idback) goto 200
.i ind = ind + 1
[ do 190 JJ=1,$S
T 190 backsp(Jdrind) = curnt(JJ)
- goto 300
s endif
!
K 11 -- sys¥desadis:TPROP.FOR
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C-163
record 3 moint in DEN
k =kl
if(k.g9e, igen) call trae(28)
do 250 JJ=1,3

den(iJsk) = backse(Jdrind)
backse(iisl) = curnt(Jd)
ind = 1

continue
k = kil

if(k.de, igen) call trar(28)
if{wc.ca. 1.000) then

den(1sk) = 1.D00 ! ye
den{2sk) = das.rhoe I e
den(3sk) = gas_rhoe ¢ rhoe
den(4sk) = enthaley ! enthalry
den(Srk) = das_tear ! temp

else

call tarop(2rucruarenthalryrden(lrk)svarumsden(Srk)sden(Irk)rcr)
den(2sk) = wckden(3sk) ! cc

den{4sk) = enthaley

endif

den(1l;k$l) = 2, ! .gt. 1, end~of-record indicator

return
end

sudroutine addheat(ccrdhsrhortearsce)

Isrlicit Reals8 ( A-Hy 0-Z )» Inteser2d ( I-N )
include ’‘sussdedadisiDEGADIS] .dec’

parameter (tfrac=0.418, tfracl=l,~-tfracy
1 rerit=0,005s acrit=1., zero=l,e-20)

CORRON
$/GEN2/ DEN(Ssisen)
$/coa.drrop/ da3s_awsdas.tearrsas_rhoergas_crkrdas._crey
3 gas_ufl,gas_1flrgus_zsPrdas_name
$/comata’/ istabstambrrasbrhumidrisoflstsurfrihtflrintcoriwtflrutco

characteri3 das.nane

sys$dedadis:TPROP,FOR
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C-164
c
ctX® dats for air/uater sus
c
dats wma/28.96/ ! sclecular weight of a3ir
data waw/18./ ! molacular weight of water
data rho.uaters/1000./ ! liouid water densits [=] ks/s%33
data cra/1.0063e3/ ! hest camacity of air [=1J/ke/K
data crw/1865./ | heat caracity of water vasor{slJ/ks/K
data dhvar/2,5023e6/ llatent heat of var (21J/kg water
data dhfus/0.33eé/ 11atent heat of fus [3]J/ks water
¢
logical rev
c
c
w3Por_p(tixi) 3 6.02980-3% ex»(%407. X(1./273.15~ 1./txxx))
sat_hum({p_totsp_ver) = 0,522% »_ve/ (p_tot- m_vr) | ke w/kd BDA
ropw_air(p_tot hum:) =
i (,00283+ .004546%humx:)/m tot/(1.+huaxx) | axk3/ke /K
c
cP = cra
iF(isofl.ea.l .or. ihtfl.ea.0) return | 3diabatic mixing is valid
rhaa = den(3s1)
¢
ca3ll adiabat(0rwcrwarsucryarcerrhorumsenthalryraat)
temns = aat
if(ch.ea. 0,) return
enthalsy = enthalery + dh
c
c
if(dh.1t. 0.) return ! catch colder surface temreratures
c
c
c
if(enthalpy.gt. 0.) then
tenr = tamb
doto 400
endif
c
c
c
100 continue
tain = ast I 3diabatic aixing teme
trind = tain
tmg:: = deaxl{tsurf,tamd)
teaxd = imax
tear = (tainttmax)/2,
c

do 300 J=1,33
guess = enthsl(wcruartenr)
dif = enthalay - duess

11 -~ s3s$dedadisiTPROP.FOR
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C-165

sum = (3bs(enthalery) + abs(duess))/2., + zero
if{abs(dif)/sua.le.rcrit .or. 3bs(dif).le.acrit) doto 400

(2]

ifr(gif.1t. 0.} then
ifl{rev) tasdx = temp
if(.not,.rev) teain = tesr
tenr = tain + (tasx-tain) X tfrac

else

if{rev) tain = temr

if(.nat.rev) taax = temr

tegr 2 tain + (taax-tain) X tfracl
endif

300 continue
rev = .not.rev
ifi{rev) doto 100

c write{lunlogr8050) werwarenthalryrduesssteme

8050 farmat(’ ADDHEAT? we: "s1pd12,S91x

c 1 ‘was ‘312412.5s1x%y ‘enthalryl ‘11p412.5:/)

c 1 ‘ suess: ‘r1pd13.5r’ tear! '»12413.95)

1f(temr.1t. ant) call trae(17)
glow = enthsl{wcrwartuin®d)
if(enthalry.lt. elow) then ! cateh out of bounds numbers
temp = taind
enthaley = elow
dutas 400
endif
elow = enthal({ucrnvartaax0)
if(enthalru.9t, elow) then
tenp = taaxd
enthalesy = elow

goto 400
andif
c
c3ll trar(i?)
c :
100 continue ! density calculation
wp = yaror_p(tesr)
23t = dminl( sat_hum(mraabrvr), humid)
rhe = 1./(temmRroru.dir(Pranbrsat)Xuax(l, +sat)
! + wextesr/das.tear/das_rhoe + (ww-w3Xsat)/rho_uwater)
if(teap.ne.sat) cr = deaxl{dh/(tenr-ant)rcrs)
if(temp,1lt.3mt) stor’ ADDHEAT? uwrond way.’
c
c
c
return
end
1143
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c.."'.'.."t..0.'...0"0.00.0.0.000.0'000.0"00'0..0.0...'.000

c
c
c

FILE NAME TRANS1 -- FOR USE IN DEGADIS1

Coooooovoo‘oooooooooooocoo0000000000000000000000000000000000000

c
c

(@]

[ ]

SUBROUTINE TRANS(FILE)

Iarlicit Realx8 ( A-H» 0-Z )» Intasgerkd ( I-N )
includy ‘syssde=3disiDECADIS1.dec’
BLOCX COMMON

COMMON

$/GEN3/ radd(2smaxl)rastr(2raaxl)rsreden(2rmaxl)rsrowc(2ra3x%1)y

3 srcua(2ynaxl)ssreenth(2s8a3%l1)

$/TITL/TITLE

JBGENY/ ET(Qriden) »R1T(2siden)

$/GEN2/ DEN(Ssigen)

$/ITI/T1,TINPs TSRC» TOBS,» TSRT
/ERROR/STPINSERBNDySTPMX»WTRGr¥TLasWTya rutycrutebrsutabruwtuhs XLIy
$ XRI EPSsZLOWsSTPINZ,ERBNDZ,STPMXZsSRCOERsrcSSrSPCCUL)

$ htcout,ERNOBLsNOBLat,crfderrersilon

$/PARM/UQ» Z0» ZRs ML yUSTAR » K9 Gy RHOE s RHOA s DEL TA» BETA» GANMAF » CoLON
$/con.drrop/ das_awrdas._tenrrydas_ rho@rdas_crkrdas_crry

$ dqas_ufl,das_l1fl,435._2smrdus_name
$/conmate/ istabrtambrraabdrhumnidyisoflrtsurfrihtflhtcoriutflrwteo
3/PARMSC/ RM»SZMrEMAXRMAXyTSC1sALEPH» TEND
$/con_ss/ essrslenssuidroutccroutszroutbroutlysuclrsualrsenlssrhl
$/PHLAG/CHECK1 »CHECKX2,AGAINyCHECKI s CHECK 49 CHECKS

$/com.side/ sigx_coeffrsigx.mowrsign_nin_distssidgx_rlasg
$/com.enthal’ h_masrtesH_zirrterH. watrte

$/NEND/ POUNDN,POUND

3, ALP/ ALPHAs3lphal

§/ehicom/ irhiflsdellay
$/sprd_con/ cer delrhomin

$/COM_SURF/ HTCUTS

characterx80 TITLE(4)
ciharacterxd sound

charzcterx24 TSRC,»TINP,TOBS,TSRT
charactersl gas_nase

REAL¥S ML,K
LOGICAL CHECK1,CHECK2»AGAIN,CHECK3sCHECK4sCHECKS

charactert(x) file

== 3y33dedadis!TRANS1.FOR
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C-1l67

OPEN(UNIT=3,NAME=FILE»TYPE='/NEW’»
$ carriagecontrol=‘list’,
$ rocordtyres’variable’)
c
WRITE(S,1000) (TITLE(I)sIs1,4)
1000 FORMAT(AS0)
c
DO 100 I=i,iden
100 IF(ET(1,1).EQ.POUNDN .AND. ET(2,1).EQ.POUNDN) GO TO 10S
stor ‘' POQUND WAS NOT DETECTED -
103 NP =T -1
WRITE(8,1040) NP
DO 110 I=1,NP
110 WRITE(821030) ET(1sI)sET(251)HRIT(2,1)

DO 120 I=lsigen
120 IF(DEN(1,I) .st. 1.) GOTO 123
DO 122 I=lsiden
122 WRITE(8s1060) DEN(1sI)9DEN(2yI)sden(3ri)rden(4si)sden(Sri)
stop ‘' density function blew the looe’
125 P =21 -1
WRITE(S,1040) NP
00 130 I=1i,NP
130 WRITE(8»1060) DEN(1sI)sDEN(2sI)sden(3si)sden(4dsi)sden(S»i)

n

DO 140 I=i,maxl
ce = srewel{rilzxsreden(2s1)
if(cc.1t, cclow) then
fcec = 0,
do ii=itlrmaxl
fcc = amaxi(srcuc(rii)esreden(2sii)sfee)
enddo
it{fcc.4a, cc) goto 140
np = j
tend = srowe(lri)
goto 1446
endif
140 IF(rade(1,I).EQ.POUNDN .AND. rade(2,I).EQ.POUNDN) GO TO 145
sto» ‘' POUND YAS NOT DETECTED
145 NP s 1 - 1
146 WRITE(3+1040) NP
DO 150 I=1,NP
130 WRITE(3s1050) radda(lsi)sradda(2ri)rastr(2ri)rsreden(ridrsrcwe(si)
1 rsrcwa(2s1) rsrcenth(2,1)

nNnnNnnNnNnnNnnaon»nNINHNnIN

1020 format(lxridslxs1md14.7)

1030 format(3(1xrirg14.7))

1040 foraat(1xrid)

10%0 format(2(a24r1x))

1060 format(?(1x,1p814.7)) J
1079 formatilir1r214,7)

E ot o 2
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b
) 1080 foraat(ad)
Wy c
4 ~ WRITE(851030) TINPsTSRC
ol urite(8,1050) TOBS,TSRT
N YRITE(8»10460) U0»Z0sZR)MLyUSTAR
el write(8,1060) KsByRHOEsRHOAsDELTA
write(8,1030) BETA»GAMMAF»CclOW
AR WRITE(Ss1080) RMsSZMsEMAXsRMAX,TSC1
oy write(8,1030) ALEPH,TEND
9?.' WRITE(8s»%) CHECX2,CHECK2sAGAINs CHECK3»CHECK4» CHECKS
':::; WRITE(S8,1070) ALPHA
i write(8,1080) das_name
write(3,1030) das_suwrdas_tearrdas.rhoe
write(8,1010) das_crkrgas_crr
e write(8,1030) gas_uflrgas. 1Pl das 2sp
; 2;-: write(8,1040) istab
Lo write(3,1030) tambrrambsrhumid
Eyne write(8,1020) isofl,tsurf
f*' write(8r1020) ihtflshtco
2 2 write(811020) iwtflsuteo
\95: urite(8s,1030) sidx.coeffrsigx_sowrsigx.min_dist
i c

“~
oo ificheckd) then
)‘?2 write(8,1030) esssslensswid
v 4rite(3,1040) cutecroutszroutbroutl
write(B8s1040) swclsswalssenlssrhl

xR ;
[ end if
R .
i, write{3,1020) irhiflsdellay
; c
e iflisofl.ea, 0) write(8,1030) H_aasrte
4 o
?ﬁh WRITE(8r1030) HTCUTS: ces delrhomin
WY ¢
2 CLOSE(UNIT=8)
00 c
n‘!-“}" RETURN
] END
e 344
™
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COOQOOOOOD.0.0.'0000...0'0'0.00."Q..O....0.'.000000'00...".'0

c
c FILE NAME TRANS2 -- USE WITH DEGADISZ
c
SUBROUTINE TRANS(FILE)
c

Isplicit Resl?®8 ( A-Hs 0=Z )» Intesersd4 ( I-N)
include ’‘sustdesadis:DEGADIS2.dec’

COMMON

$/SSCON/ NREC(maxnobs2)»TO(aaxnabd)»XV(aaxnob)

$/GEN2/ DEN(S,igen)

$/1T1/ T1»TINP»TSRC,TOBS» TSRT

$/PARM/ U0s209ZRsML sUSTAR»K»G»RHOE s RHOAs DEL TAs BETA s GAMMAF » CcLOW
3/con.grroe/ das.awrdas_tenprrgas._rhovr43s.crkrg3s_Crpy

¢ das_uflrsgas 1l das_csprdas_nane

$/comata/ istabstambsmambrnumidrisoflstsurtrihtflshtcoriutfl utco
$/PARMSC/ RMsSZMsEMAX»RMAX» TSC1 »ALEPH TEND

$/PHLAG/ CHECX1,CHECX2sAGAIN CHECK3sCHECKSy CHECKS

s/con_3igx/ sidx_coeffrsigx_rowssigx_min_distrsidx_flag

$/nend/ roundnsround

$/ALF/ ALFHAr3lrhal

/CNOBS/ NOBS

characterkd das_name
characterx80 TITLE(4)
character®24 TINP,TSRC,TOBSs TSRT
characterx(x) file

o

REALXS XoML
LOGICAL CHECK1,CHECK2,AGAINsCHECK3»CHECK4sCHECKS

«

OPEN(UNIT=9yNAME=FILE ) TYPE=/NEW‘»
$ carriagecontrol=’list’s
¢ recordtyrez’variable’)

WRITE(9>1040) NOBS
DO 125 I=1,NORS
125 WRITE(951010) NREC(Is1)»NREC(I»2)»TO(I)»XV(I)

DO 140 I=1,igen
130 IF(DEN(1sI).9t,., 1.) GOTO 145
stor ‘ density function error in TRANS’
14S NP 2T -1 \
WRITE(9,1040) NP
DN 150 I=1,NP
150 WRITE(9»1060) DEN(1y1)9sDEN(2sI)sden(3si)rden{4si)sden(S,i)

WRITE(9,1060) U0s»Z0sZRsMLIUSTAR

1 -- svs$desadis:TRANS2,.FOR
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1010
1020
1023
1030
1040
10350
1050
1079
1080

o

333

write(9:1060)
write(9,1030)

WRITE(9,1050)
write(9,1050)

WRITE(?»1060)
write(9,1020)

write(9,1080)
write(9,1030)
write(9,1020)
write(2+:1030)
write(9:1040)
writa2(?,1030)
write(9,1025)
write(9,1023)
Wwrite(9,102%5)
write(9+1030)

c-170

KsGoRHOE»RHOA»DELTA
BETAGAMMAF s CoLOW

TINP»TSRC
TOBSs TSRT

RMy SZM» EMAX »RMAX TSCL
ALEPH» TEND

das.nane

13s_aursas.tenrsdas.rhoe
g33-crkrgas._crp
da3s_uflrgas.l1fl,das_zsr

istab

tambsranbrhunid

isoflrtsure?

ihtflshteco

iutflrutco

sigx_coeffrsidx rowrsisx_ain.dist

WRITE(9s%) CHECK1,CHECK2yAGAIN» CHECK3»CHECK4s CHECKS

WRITE(9»1070)

ALFHA

format(1x,i8s1%riB8s2(1%r1r%14,7))
rara3t(2{1xr1p214.7))
format(lxridrixripeid.?)
foraat(3(1xr1pd14,7))

format(1xyid)

format(2(a24,1%))
format(S(1:r1pd14.7))
format(1xr1p413,7)

format(a3s1x)

CLOSE(UNIT=?)
RETURN
END

) -- 3ystdesadis:TRANS2.FOR
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. c...'.0000.'000000.0000000.0.00....0.0.00000000000'000000..000.
@ c
~ c
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COOQOOOOOOOOQOOOOOOOOOOO00.000000000'00000000'0000000'.0.'00000

éi’ . c

FILE NAME TRANS2 -- USE WITH SDEGADIS2

SUBROUTINE TRANS(FILE)

e
aoOooOn

Isrlicit Realx8 ( A-Hy 0-Z )» Intesgeri4 ( I-N)

COMMON

$/PARM/ UO0»Z0+sZR: ML »USTARsK»G»RHOE»RHOA» DELTA» BETA GAMMAF s Col OM
$/comn.gPTop/ 934 _RWr33s_tanrrgas_rioess3s.crksgas.crpy

$ sas_uflrdas.lflrgas. zsrrdas. nane

$/consta/ istabrtamdrraabrhumidrisoflstsurfsintflshteoriutflruteo
$/1T1/ t1,TINPsTSRC,TOBS
$/PHLAG/CHECK 1 s CHECK2 » AGAINy CHECK3»CHECX4» CHECKS
$/ALP/ALPHAr3lPhal

characterx24 TSRC,TINP,TOBS
charictersd das.name
. characterx(X) file

X REALXS KsML
LOGICAL CHECK1sCHECK2sAGAINsCHECKS»CHECK4 s CHECKS

OPEN(UNIT=9yNAME=FILE ) TYPE=‘NEW’)
U0sZ0s»ZRyML»USTAR

K»GsRHOE sRHOASDELTA
BETA»GAMMAF » ColLOW

o) WRITE(971040)
X} uwrite(®s1040)
R write(9,1020)

o
[}

i WRITE(951050)

write(9,1030)

write(9,1080)
write(9,1030)
write(9,1020)
“rite(9,1030)

write(9,1040)
write(9,1030)
write(9,102%5)
write(9,1029)
write(9,102%5)

TINPsTSRC
TOBS

das_nane
s3s_awrdas_teapsydas_rhoe
das_crkrdas.cre
das_uflrgas. 1Pl ,das_zsP

istad
taabrranbrhumid
isoflstsurf
ihtflrhteo
iwtflswtco

WRITE(9s%) CHECX1,CHECK2sAGAINs CHECK3s»CHECK4»CHECKS

b
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YRITE(951070) ALPHA

(@)

CLOSE(UNIT=9)

1020 foraat(2(1xr1»€14.7))
1025 foraat{lxridelr1rgl4,?)
1030 format(3(1ixsirg14.7))
1040 foraat(ixsid)

1050 forsat(2(a24»1x))

1040 format(S(ixs1rgld.?7))
1070 forsat(ixrirgl4d,?7)

1080 format(alsix)

RETURN
END
422
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C-173

FILE NAME TRANS3 FOR USE WITH DEGADIS3

COP OB OPOIEPDOIIPIPIDOIRDIPPIIPIPPOOIPDIPIOPIOIPEPILIORIIOINOOPOOIPOIOIEOEPROPOEEDODY

[y Ne Ny Ne]

SUBROUTINE TRANS(OPNRUP)

n

Isrlicit Reals8 ( A-Hy 0-Z )» Intedersd ( I-N )
include ‘sy3%dudadisiDEGADIS3.dec/list’

COMMON /SORT/TCc{maxnobreaxnt) s TCcSTR (maxnobrmaxnt)y

$ Tse(maxnobraaxnt) s Trho(aaxnobraaxnt)»

s Tdanma{naxnobrseaxnt) s Ttemr (aaxnobsaaxnt)s

s TSY{(ma:nabsraa::nt) » TSZ(maxnobrmaxnt) s TB(aaxnobraaxnt)
] TDISTO(maxnobsea:nt)» TDIST (aaxnobraaxnt ) sKSUB(maxnt)
$/50RTIN/TIM(ma:nt) sNTIMy ISTRT

$/ITI/T1sTINP»TSRC»TOBSs TSRT

charactert24 tinmstsrortobsrtsrt

(9]

characterx(x) OPNRUP

TO = TIM(ISTRT)
DT = TIM(ISTRT+1) - TIMCISTRT)

)

OPENCUNIT=9s NAME=OPNRUP» TYPE=/NEN' »
3 carriadecantrol=’list’rrecordtype=‘variable’)

DO 110 I = ISTRTINTIM
11 =1 - ISTRT + 1
110 KSUB(II) = KSUB(I)
NTIM = NTIM - ISTRT + 1
IF(NTIM .EQ. maxnt) GO TO 120

II = NTIN + 1
DO 115 I=IIsmaxnt
. 115 KSUB(I) = 0
c
120 CONTINUE

C
WRITE(T9x) TOsDTHNTINM
YRITE(9sx) KSUB

[
CLOSE(UNIT=9)

C
RETURN
END

1444
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Ctl"00".00000..0...0....00'0'0'0'00.00...00..000.0000.00.'000

c
£ SUBROUTINE TRAP -- DIAGNOSTICS
c
SUBROUTINE tras(NsN1)
c

[arlicit Real®8 ( A-Hs 0-Z )s Inteser:4 ( I-N)
include ‘sws$desadisiDEGADISL.dec’

COMMON /ITI/T1sTINP»TSRC,»TOBS,TSRT

realzd ttl |

characters24 TINP»TSRC,TOBSs TSRT

characters24 tt

WRITE(lunlods1100)
WRITE(lunlogy1110)
write(lunlog»1115) n

WRITE(lunlog»2010) N1
WRITE( lunlos»2020)
WRITE(1lunlog»2030) N1
WRITE(lunlagy2040)
WRITE(lunlog»2050)
WRITE(lunlog»2040)
WRITE(lunlos»2070)
IF(N .EQ. WRITE(lunlog»2080) N1
IF(N .EQ. WRITE(lunlog»2090) N1
IF(N .EQ. 10) NRITE(lunlog,»2100) N1
IF(N .EQ. 11) WRITE(lunlogy2110)
IF(N .EQ. 12) WRITE(lunlo%,2120)
IF(N .EQ. 13) WRITE(lunlog,2130)
IF(N ,EQ. 14) WRITE(lunlogy2140)
IF(N .EO0. 15) WRITE(lunlog»2150)
IF(N EQ. 18) WRITE(lunlog,2150)
IF(N ,EN, 17) WRITE(lunlos,2170)
IF(N .EQ. 18) NRITE(lunlog,2180) N1
IF(N .EQ. 19) WRITE(lunlog,2190) N1
IFIN .EQ, 20) WRITE(lunlosgy2200)
IFIN EQ. 21) WRITE(lunlogy2210)
IF(N .EQ. 22) WRITE(lunlogy2220)
IF(N .EG. 23) WRITE(lunlos,2230)
IF(N .EQ. 24) WRITE(lunlogy2240)
IF(N .EQ. 2% WRITE(lunlosgy2250)
IF(N .EQ. 28) WRITE(lunlud,2260)
IF(N LEQ. 27) WRITE(lunlos,2270)
IF(N .EQ. 28) WRITE(1lunlod,2280)

IF(N .EQ. 1
IF(N .EQ, 2
IF(N .EQ, 3
IF(N .EQ. 4
IF(N .EQ. §
IF(N .EQ. 6
IF(N .EQ. 7

9

9
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1100
1110
11135
010
2020
2030
2040
20350
2060
2070
2080
2090
2100
2110
2120
2130
2130
2180
2140
2170
2189
2190
2200

2210

nqﬂo

2230
2240
2250
2260
2270
2280
2299
2300
2310
2320
2330

[yr]

O

C
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IF(N .EQ. 29) WRITE(lunlosr2290)
IF(N .EQ., 30) YRITE(lunlo#s2300)
IFIN .E@. J1) WRITE(lunlogs2310)
[F(N .,EQ., 32) WRITE(lunlos»2320)
IF(N .EQ. 33) WRITE(lunlos»2330)

FORMAT(SX» ‘The best laid rlans of aice and aen...’)
FORMAT(SX»‘'You have entered 3 TRAP — the land of no RETURN.’)
forsat(’ Code: ’»1i4)

FORMAT(SXs ‘DEGADISI? SOURCE INTEGRATION HAS RETURNED IHLF=‘,[3)
FORMAT(SXs ‘Reserved’)

format(S:is ‘SZF? Local intesration faileds IHLF=/,I3)
format (Sx» 'SURFACE? Nedative QRTE for mositive DELTA_T’)
FORMAT (5X» ‘CRFG? MORE POINTS FOR GEN3 WERE NEEDED’)

FORMAT(SX» 'TUPF? OBSERVER CALCULATIONS -- TUPF FAILED’)>
FORMAT(SXs 'TUPF? OBSERVER CALCULATIONS -- TDNF FAILED’)
FORMAT(SX» 'SSSUP? OBSERVER INTEGRATION FAILEDy IHLF2‘»I3)
FORMAT(SX» 'SSSUP/SDEGADIS2? PSEUDO-~STEADY INTEG FAILEDs IHLF=,13)
FORMAT (SX»s ' SSSUP/SDEGADIS2? GAUSSIAN INTEGRATION FAIL, IHLF=',13)
FORMAT(SX, ' SSSUP/SDEGADIS2? TOTAL No. OF RECORDS EXCEED 120000°)
FORMAT(S5X» ‘Reserved’)

FORMAT (S5X» 'Reserved’)

FORMAT(5X s ‘Reserved’)

FORMAT(SX»‘'Reserved’)

FORMAT(SX» ‘PSSDUT/PSSOUTSS? PSS STARTED WITH B<O.”)

format (S:r ' TPROP/ADDHEAT? Enth3lry out of bounds’)
FORMAT (SXs 'ALPH? ALPHA INTEGRATION FAILED» IHLF=‘»I3)

FORMAT(SX» "ALPH? RTMI HAS FAILED TQ LOCATE ALPHA IERR: ‘s+I4)
forsat(Sxs ‘ESTRT? Premature EOF in RUN_NAME.ER1 or RUN_NAME.ER2.’)
FORMAT (SXs ‘ESTRT1/ESTRT2/ESTRT2SS/ESTRTI? DECODE failed’)
format(Sxy'ESTRT1? The mraraseter file RUN_NAME.ER1 wasnot found.’)
format(Sxs 'SORTS1? Fewer than 3 roints sorted for anu tise.’)
format(Sxy ' TPROP? Trial and error loor comerromised’)
foraat(Sxs’TPROP? Isothermal density looer comrromised’)
format(Sxs 'TPROP? Invalid entry flasg in ADIABAT’)

format(S:» 'Reserved’)

format(Sxs ' TPROP? IGEN reauest too larde in SETDEN’)

format(S:y 'PHIF? flad out of bounds’)

format(Sx, ' SSSUP/SDEGADIS2? concentration srester than RHOE')
formut (Sxs/SSSUP? concentration dreater than RHOE’)

format(S:y ‘PSS? Sz converdence failure.’)

format(Sx» 'S3G? 3z converdence failure.’)

CLOSE(UNIT=9)
CALL TRANS(‘tram.DBG’)
istat = libsdate_time(TT)

ttl = 1
ttime = secnds(ttl)/460.

2 -- sys$desadis!TRAP.FOR
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" 140 WRITE(lunlog»3000) TT
ey WRITE(lunlo4»3010) Ttime
;55 3000 FORMAT(1Xs’ =- ENDing AT ‘sA24)
gt 3010 FORMAT(SX,’ 23%%% ELAPSED TIME ¥XXX3 ', 1»413.5s’ MIN /)
|:l'| c
-* CALL EXIT
END
' s394
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4 c FUNCTION TO CALCULATE A SPECIFIED TIME
A c
Lt FUNCTION TS(TO1,DIST)

C

¥ Iarlicit Real$8 ( A-H» 0-Z )» Intedersd ( I-N )
'*’ -

W COMMON

L $/PARMSC/RM» SZMs EMAXsRMAX» TSC1 s ALEPH» TEND
‘ /ALP/ALPHAs alphal

. c
& TS = TO1 + (DISTHRMAX)RX(1./ALPHA1) /ALEPH
: C

K RETURN

5 END
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OBSERVER TRIAL AND ERROR FUNCTIONS
~-= TUPF ==—- TDNF ---

Modified 4 Nov 83 to account for more generil foras of the
Gas Radius as 3 function of time.

FUNCTIDN TUPF(TO01)

Inplicit Real®8 ( A-Hy 0-Z )» Inteserxd ( I-N)
include ‘susddedadisiDEGADIS2.dec’

COMMON
$/GEN3/ radd(2rmaxl)rastr(rmaxl)rsreden(2rmaxl)ssrcuc(2imaxl)y

$ srcwa(2ra3xl)rsrcenth(2rmaxl)
$/ERROR/SYOERERRO»SZOERSWTAIO»WTQQQ s WTSZO» ERRP» SMXP)

$ WTSZP WTSYPsWTBEP»WTDHsERRG» SHXGsERTDNF s ERTUPF » WTRUH » WTDHG
$/PARMSC/RM»SZMsEMAX s RMAX» TSC1ALEPH TEND

/ALP/ALFHAr31PNa1

LOGICAL REV'LAST:»flas
REV = ,FALSE.

LAST= ,FALSE.

rPlsd = ,false.

sto» ‘' use turf.old as the source for this routine’
TMAXO = RMAXX2(1./ALPHAL)/ALEPH + TO1
TMINO = TOL

130 TMIN = TMINO

[

THAX = TMAXO
IF(T0l .LT. 0.) THIN = 0.
Tl = (TMAX + TMIN)/2.

DO 100 I = 1,100
I1 =9

110 X6 = -AFGEN(RADG»TI» tusf’)

-

X0 = XIT(T1,TOl1)

IF¢(X0 LT, 0.) GO TO 120

Tl = (T1+THIM) /2.

II = II +1

1f(nflad) write(695020) t1,t01rxdy:c0

5020 format(’ t1!’/s1pd13.5y’ tO13's1P913.5r’ x8!’919¢13.5y

. pr1 o
. .' N i
P XA

<

.,'
A et

A
£ i

1 ' x0!’r1r€13.9)
IF(I11.8Q@. 20) GOTO 101
30 TDO 110

120 CONTINUE

3

Egﬁ
NS

DIF = X0 - XG
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sum = (x0 + x4)/2,
o IF(ABS(DIF)/ABS(suma) .LT. ERTUPF) GO TO 1000
it(PPlag) write($:5040) tainstmaxstlsosxd
5040 format(’ taini’slpd13.Ss’ toax:’s1rd13.5¢’ t12/»1P413.5s
1 ° %02’ 9v1pd13.5r’ 222/ 91p413,3)
IF{REV) GO TO 140

¥
2" s

r's

. IF(DIF .GT., 0.) TMAX = Tl
IF(BIF .LT. 0.) THIN = T1
o GO TO 100
AN c
' 140 IF(DIF ,LT. 0.) TMAX = Tl
" IF(DIF .GT. 0.) THIN = T1

c
:; 100 T1 = TMIN + 0.SXCTMAX-TMIN)
' c

101 IF(.NOT, REV) GO TO 150

o IF(LAST) then
gt 1P(pflag) write(6,4000) RMsSZMsEMAXIRMAX»TSC1,ALEPH, TENDs31Pha

3000 format(’ rmi‘s1pd13.57’ s<m3’s1prg13.5¢’ emax! 's1rd13.5+/»
- 1’ reaxs’r1pg913.5r° tscli’rips13.Ss’ alerhl’»12413.39/»
‘f} 2 7 tend:!’»1pd13.5y’ alirhal’s1pd13.5)

o iP(pflag) write(s:4010) taaxlrtmind

‘2 4010 format(’ tmax0: ‘s1p€13.5,’ tain0! ’s1prd13.5)
M- CALL trar(4) .

endif

?ﬁ TMAX0 = 1.1XTMAXO

Az TMINO = 0.922TMING
- REV = .FALSE,

\ LAST=, TRUE,

' : pflag=.true.

150 CONTINUE

R tl = TL+,01

"t = TL-.01
:- XGI = AFSEN(RADGsT1s turf’)

e «d2 = AFGEN(RADG T2y tus?’)
jﬂ dif = 3ps(:gl-:42)

s‘ ifidif,at, 100, .AND. (X0.GE.XG2 .AND. X0.LE.XG1)) then
A tupf = £2 ! JUMP FROM BLANKET TO NOBLANKET
- RETURN
-, ENDIF
. REV = ,TRUE.

- G0 TO 130
‘ c
i! 1000 TUPF = T1
.. IF(REY) WRITE(lunlod»1100)

" 1100 FORMAT(1Xs'?TUPF? =- REV WAS TRUE -- ’‘s49X»’2’)

.. RETURN
- END
' c

FUNCTION TDNF(TOL)

o
-

2 -- syss$dedadis:TUPF,FOR
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o . c-180
R
X Iaplicit Real$8 ¢ A-Hy 0-Z )y Intesersd ( I-N )
AN
é%gf include ‘sys$desadisiDEGADIS2.dec’
AN c
st COMMON
_ $/GEN3/ radd(2smaxl)rastr{maxl)rsreden(2ymaxl) rsrcuc(2raaxl)y
oigd $ srcwa(2reaxl)rsrcenth(2,mexl)
T $/ERROR/SYOER s ERRO» SZOER» WTAI0» WTQO0 s WTSZ0s ERRP » SHXP
g $ WTSZP)WTSYP)WTBEP»WTDHy ERRGs SMXGs ERTDONF s ERTUPF » WTRUH s WTDNG
M $/PARMSC/RMs SZMs EMAX rRMAX» TSC1» ALEPH» TEND
R $/ALP/ALPHAr3lPhaL
c
> LOGICAL REYVsLASTreflag
3 REV = ,FALSE.
o LAST= .FALSE.
' rPlag = .false.
oy c
{ # TMINO = RMAXEE(1./ALPHA1)/ALEPH + TO1
ol : TMAXO = (2.3RMAX)¥X(1./ALPHA1)/ALEPH + TO1
ko c
o 100 THIN = THINO
o TMAX = TMAXO
el IF(TMIN .LT. 0.) TMIN = 0,
' T = (TMAX + TMIN)/2,
) c
SN DO 110 I = 1,100
o II1 =90
R 120 XG = AFGEN(RADG+T»‘tdn?’)
el X0 = XIT(T»TO1)
c
o IF(X0 ,GT. 0.) GO TO 130
ahe T = (TMAX + T)/2,
B II1 =141
aﬁa 1f(ar13g) write(6235020) trt0lrxgsxo
) 520 format(’ t:’/s1ma13.5s’ tO1:/,1r€13.5s’ x83’s1p413.5)
B 1’ x08’112913.5)
e _ IF(11.EQ. 20) GOTO 111
~- 30 T0 120
ey 130 CONTINUE
o, :
> DIF = X0 - X6
7 el suR = otxg
o IF(ABS(DIF)/abs(sum) .LT. ERTDNF) GO TO 1000
;?v if(pflag) write(s,5040) tainstaaxstrkorxe
.q;' S040 rormat(’ tmin!’s»1msg13,5s’ taax:’»1pg13.Ss’ t1'91p913.3
W 17 x0!'s10913.5r %33’ 110413,5)
o c
o IF(REV) 50 TO 140
IF(DIF .GT., 0.) TMAX = T
i IF(DIF LT, 0.) TMIN = T
e
i 3 -- sus$desadis:TUPF.FOR
O::'l.
'v‘,'o
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60 TO 110
c
140 IF(DIF LT, 0.,) THAX = T
IF(DIF .GT, 0.) THMIN = T
c
110 T = TMIN + 0.35&(THMAX - TMIN)
€
111 IF(.NOT. REV) GO TO 150
IF(LAST) then
if(aflad) urite(4,4000) RMsSZMsEMAX»RMAX» TSC1,ALEPHs TENDsalrha
4000 format(’ rmd’s1pg13.50’ s2al’91pa13.50’ umax! ‘+1r213.5+/9
1 7 reax’y1p913.5y/ tscll’s»1pd13.S»’ alerhi’,1r413.5+/»
27 tend?:’‘s1pra13.3y’ alihal’s1p413.3)
if(»a?138) write(5+4010) taaxOstaind
4010 format(’ tmax0: ‘+1r413.55° tain0?! ‘,1p€13.3)
CALL tram(7)
endif
TMAX0 = 1.1XTMAXO
TMINO = 0,928TMINO
REU 3 0F“LSE.
LAST=.TRUE,
~flaz = ,true.
GOTO 100
c
130 CONTINUE
tt = T+.01
T2 = 7T-.01
XG1 = AFGEN(RADGsT1,’tdnf’)
182 = AFGEN(RADGs T2,/ tdn?’)
dif = abs(:idgl-xg92)
iridif.at, 100, .AND, (XO.LE.XG2 .AND. X0.GE,.XGl)) then

tdn?t = t2 ! JUMP FROM BLANKET TO NOBLANKET
RETURM
ENDIF

REV = ,TRUE.

G0 7O 100

1000 TDNF = T
IF(REY) WRITE(lunlos»1100)
1100 FORMAT(SXs’?TDNF? -- REV WAS TRUE’r49X» ‘%)
RETURN
END
143

3 == sys$dedadis:TUPF,.FOR




0 W

Y

W= FwNusETweTTTreny

\ -
.'1 A\l »‘\A' Qi.! '!8.1.0 ""“’i .‘ ‘s' “ ..‘"‘

AR Rle o hize AL e A k2 ™ a-add oo Rl 2o D iad o] P T T Y T
~~ M Bt e ANg migon - b s Ay pob gaid ol TETTrT T YT owY L e -y u Y ru

C-182

-
’U'Q'.0O.’........0‘........’.'0'0.'00"0000.....0..0...'0.0

C
c FUNCTIONS ASSOCIATED WITH THE OBSERVER CALCULATIONS
c
c'000‘0000000000000000.00000.'0"0’00.'0000000000000'000000
c '
c FUNCTION TO RETURN OBSERVER VELOCITY AS A FUNCTION OF TINE
c
FUNCTION UIT(TsTOl)
c
Iarlicit Realx8 ( A-Hy 0-Z )y Intederss ( I-N )
COMMON
$/PARMSC/RM» SZMyEMAX s RMAX» TSC1 s ALEPH TEND
3/AL.P/ALPHAs3lPhaL
o
UIT = ALPHAL1 % ALEPHEXALPHAL 2(T-TOl)X2ALPHA
c
RETURN
END
c
c
COOOCOOQOOO0009'00.00000000000.00000'00.0.00'000..000'0000000000
c
c FUNCTION TO RETURN POSITION AS A FUNCTION OF TIME AND TO
c
c
FUNCTION XIT(T1»T01)
c
Iamlicit Real¥8 ( A-Hs 0-Z )» Integerzd ( I-N )
COMMON
$/PARMSC/RM» SZMs EMAX s RMAX s TSC1 s ALEPH» TEND
3/ALP/ALPHAs 31PNl
c
xit = -rmex
ard = t1-401
if(arg 1@, 0.} return
XIT = (ALEPHR(T1 - T0l))XXALPHAL - RMAX
C
RETURN
END
e
c
COOOOOUOOOOOO000’0000.000000000.00000000000'00.0000'0000'0.000000
c
c
C FUNC TO RETURN A VALUE OF TO BASED ON A POSITION AND TIME
¢ e,

3 == 3ysfdedadisiUIT.FOR
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FUNCTION TOOB(X»T)

Iaplicit Realx8 ( A-Hy» 0-Z )s Intedersd ( I-N)

COMMON
$/PARMSC/RM» SZMy EMAX 1 RMAX » TSC1 5 ALEPHs TEND
$/ALP/ALPHAs alph31

ARG = 0.

CHECX = ABS((ABS(X)-ABS(RMAX)))/(ABS(X)+ABS(RMAX))
IF(CHECK .GT. 0.001) ARG = (X + RMAX)2X(1./ALPHAL)/ALEPH
TOOB = T - ARG

RETURN

END

2 -- systdegadis:UIT.FOR
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RO ERROR MESSAGES

L

WS

e

1:0’6

W

¥ To assist the user in determining the source of any

e problems, a diagnostic procedure has been included in DEGADIS.
'

:’:: The subroutine TRAP is meant to cause an orderly termination of
;E:" the program for many detected errors. It performs two basic
e functions: TRAP displays an error cods and a single line

:",. '- diagnostic message giving the reason for premature termination,
. 3-5 and TRAP forces an output of the COMMON area data sets to the
4-:_3 file TRAP.DBG.

'10: The first three lines sent to the execution log

. (default-TERMINAL) include the TRAP introductory lines and the
»:_ error code number:

.js; The best laid plans of mice and men .

NKr, You have entersd a TRAP--THE LAND OF NO RETURN

. CODE: NN

3

:::"’ 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,
R »

E:?‘: and suggested actions for each problem.

i)
.g.:

WX

‘? Code; 1
;:;‘ X DEGADIS1? Source integration has returned IHLF=NN

¢
:o 0
:"‘ Action: This error occurs during integration of the equations
,‘"' describing the gas source. NN is an error code returned by the
:::'5 integration package RKGST.

o

‘c"

s
i

e
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X D-2
Y ' When NN~11, more than 10 bisections of che initial
;E: , increment of the independent variable were necessary to take an
E:' integration step within the specified error. Reduce the
Y initial step size of the independent variable (ER1 file). If
o this does not work, it will be necessary to either increase the
'\) exror critsria for all of the dependent variables being
"' integrated (ER1 file) or increase the error criteria for the
;:o variable violating the criteria by decreasing the srror weight
) for that variable (ER1 file).
W When NN=12, the initial increment of the independent
:' \ variable is 0. Correct the ER1l file and execute the program
‘: again.
; , When NN=l13, 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.
Y
e Code: 2
?:3 Reserved
2:,‘3 Action: Not applicable
X)
)
e
‘ Code: 3
' SZF? Local integration failed; IHLF=NN
0,
',: \-: dction: 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.
::E
gt
e
o
W
1 W)
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ft’tgc

K Code: &

';w SURFACE? Negative QRTE for positive DELTA_T

)

o

o

’ Action: Diagnostic message indicating an error in estimation

;:*;;: of the heat capacity.

ol

¢y

Q‘.

ey s

) CRFG? More points for GEN3 were needed

)

o

;:‘.'1" Action: The COMMON area /GEN3/ stores representative values of
oy

f:f‘-. the calculated source parameters. If this condition occurs,
:. relax the CRFG error criteria in the ER2 file. If this is a
" 5 common problem, the length of the /GEN3/ vectors can be

&

8 :;.f increased by changing the value of MAXL in DEGADIS1.DEC and
IO reinstalling DEGADIS.

)

e

Ay

tt . 6

3’ TUPF? Observer calculations--TUPF failed

o

'::::" dction: The trial and error search associated with finding the
0

:::: ) upwvind 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
.3'; increase the error criteria for this function in the ER2 file.
) .

L
28
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2

Qgg‘
::3:3 D=4
ik
4 ;‘.‘
.k gode; 7
gt TUPF? Observer calculations--TDNF failed
;3 ,
>
N
vy Action: The trial and error search associated with finding the
- dovnwind edge of the gas source for an observer failed. Often
:‘v%‘ this problem can be avoided by adding one or two additional
:g.' observers to the present number of observers (vhich moves the
t
::! solution of the trial and error). Another possibility is to
increase the error criteria for this function in the ER2 file.
LR
e
g
.?92:5
e Code: 8
P SSSUP? Observer integration failed; IHLF=NN
Pt
- :} Action: This error occurs during integration of the four
K .
R differential equations which average the source for each
" far
observer. See Code: 1 for appropriate actions.
i
A Cods;
gL ?
_ SSSUP/SDEGADIS2? Pseudo-Steady integration failed, IHLF=NN
Wiy
X
ohehd
:.04\ Action: This error occurs during integration of the four
:E%: differential equations describing the portion of the downwind
L)
R calculation when b > 0. The routine calling TRAP is SSSUP if a
73.’ transient simulation is being executed; if a steady state
;::: ] simulacion is being executed, the calling routine is SDEGADIS2.
X
:‘.E::' See Code: 1 for appropriate actions.
'l
|;“. >
A% ;i
28
f. 1yl
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D=5

Code: 10
SSSUP/SDEGADIS2? Gaussian integration failed, IHLF=-NN

Action: 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 Cods: 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.

Code; 12

Reserved

Action: Not applicable

Code: 13

Reserved

Action: Not applicable

N R I e T
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i‘(;“ M 14

A

~ M Reserved

ity

Ay Action. Not applicable

Code: 15

Reserved

e Action: Not applicable

S Code: 16
R+ PSSOUT/PSSOUTSS? PSS started with b < 0

5_.',: S Action: This condition is checked at the beginning of the

o downwind calculation in order to confirm proper handling of the
) ;"': movement to the Gaussian phase of the downwind calculation.
Correct the initial conditions and executs the program again.

e Code: 17
& TPROP/ADDHEAT? Enthalpy out of bounds

Action: Diagnostic message indicating an enthalpy lower than
A the adiabatic mixing enthalpy was passed to ADDHEAT.

A7 5
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Code: 18
ALPH? ALPHA integration failed; IHLF=NN

Action: The integration which determines the integral least
squares f£it 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. NN is an error code returned by the routine RTMI.

When NN=1, the seazrch for ALPHA failed after a specified
number of iterations.

When NN=2, the basic assumption that the function which
governs the search for ALPHA changes sign over the specified
interval is false.

This error is probably the result of an unusual velocity
specification such as small values for the Monin-Obukhov length
(A € 0(1.0 m)) or small values for the reference height (zo <
0(101)). Also see Code: 18.

Code: 20
ESTRT? Premature EOF in RUN_NAME.ER1 or RUN_NAME.ER2.

Action: The portion of the program which reads ER1 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.

W’T"‘“‘T
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Code: 21
ESTRT1/ESTRT2/ESTRT2SS/ESTRT3? DECODE failed

Action:. The portiom of the program which reads the ER1, ER2,
or EBR3 file failed to understand a numerical entry. The
numbers must appear in columns 11-20 of the line with no :
alphabetic characters in the field. This does not apply to
comment lines which contain an exclamation point (!) in the
first column of the line.

Code: 22
ESTRT1? The parameter file RUNNAME.ER1 was not found

Action: The ER1 file was not found for the currant simulation
(RUNNAME). Copy the EXAMPLE.ER]1 file to RUNNAME.ER1 and edit
it as necegsary. Execute the program again.

Gode: 23 .
SORTS1? 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.




Wy .
72 Code: 24
lxﬁ TPROP? Trial and error loop compromised

& ’ Action: 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.

& Code: 25

o.' Reserved

Xt Action: Not applicable

YN Gode: 26

e TPROP? Invalid entry flag in ADIABAT

o Action: This is a programming diagnostic. This error should

heys never occur.

Code; 27

Reserved

! Rk - T

X

x>
g

Actiop: Not applicable

Lol
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o Code: 28
*:: TPROP? IGEN request too large in SETDEN
L)
o
N Action: The subroutine SETDEN performs a series of adiabatic
B mixing calculations with a specified gas mixture and ambient
Y
- air and places the results in the array DEN(S5,IGEN). This
.rﬁ:‘. srror indicates more points are needed in DEN than were
1 . originally requested. Increase the allocation for DEN by
”% changing the value of IGEN in DEGADISIN.DEC and reinstalling
‘- DEGADIS.
",
R
L Sode: 29
j?i PHIF? flag out of bounds
..:_;
,-_';f
. Action: This is programming diagnostic. This error should
never occur,
5
8, 1‘.].
L Code: 30
) SSSUP/SDECGADIS2? concentration greater than RHOE
16
A
i., Agtion: If the concentration of the contaminant becomes
o
«.:: greater than the pure component density for an isothermal
"‘ : simulation, this error will occur. However, this situation
,: should never occur.
‘-;'\v
5
.‘-'
s
B, Code: 31
; d_.. Reserved
g*
b
X :. Action: Noct applicable
L ]
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" ‘w M&L 32

£

'§;: PSS? Sz convergence failure

'3

Lot Action: This is a programming diagnostic. This error should

is:" never occur,
. .

‘ﬁ:'! Code; 33

SSG? Sz convergence failure

o0 Action: This is a programming diagnostic. This error should
never occur.
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. PARTIAL LISTING OF PROGRAM VARIABLES
o
o Yarjable  Data Ivpe  Symbol Units Couments
Q‘J
% AGAIN LOGICAL Local

communications

e in SSSUP
; ALEPH REAL Collection of
By constants to
N calculate
‘i” observer

4 position and
3 velocity
%3
)\'_ ALPHA REAL a n/a Power law
K =, velocity
e profile power
e ALPHAL REAL (1.0 +a) n/a

2%
L BETA REAL ) n/a  lateral
i similarity
[ po'.r
o ccLOW REAL kg/m® Lowest mixture
j u: concentration
: of interest
B
n CHECK1 LOGICAL Unused logical
. flag
%)
g CHECK2 LOGICAL Vhen true,
o release type
Y : without a

W liquid source
o CHECK3 LOGICAL Local

::, communications
o flag used in
i DEGADIS1

“
W
B

e

Ky
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Yariable  Data Type  Symbol Unigs ~  Comments

CHECK4

CHECKS

DELTA

DEN(1,I)

DEN(2,I)

DEN(3,I)

DEN(4,I)

DEN(5,I)

ESS

ET(1,I)

LOGICAL

LOGICAL

:

;

() Vab Vob LAY ;
i Ugdled ;'0').';':!‘;.-.« Wb

5 1-5

y mole
c
fraction

c kg/n3

P kg/m

h J/kg

kg/s

JS OO
5"‘1&;’-“.-’" .

pin N

J:ie!'l..:'lalﬂ g ' \

When true,
steady state
release

When true, user
sets time sort
parameters

Lateral
similaricy
coefficient

Contaminant
mole fraction

Contaminant

concentration
for the given
mole fraction

Mixture density
for the given
mole fraction

Mixture
enthalpy for
the given mole
fraction

Mixture
temperature for
the given mole
fraction

Maximum of
secondary
source mass
evolution rate

Steady state
releass rate

Independent
variable time
for ordered
pairs ET
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Variable  Data Type  Symbol Units Comments

4

$_~ ET(2,I) REAL E(t) kg/s Source mass

-' evolution rate
as a function

' of time

a characterized

& by ordered

" - pairs

:’: G REAL g n/s Acceleration
" dus to gravity

I GAMMAF REAL r(1/(l+a)) n/a

A GAS_CPK REAL 9 J/kmol Constant for
contaminant
heat capacity

GAS_CPP REAL Py n/a Power for
.5 contaminant
heat capacity

GAS_LFL REAL mole  Lower }
fraction flammability i

limit of ‘

contaminant

YA

GAS_MW REAL My kg/kmol Contaminant
molecular
weight

--O.-"’ .
Pl S 30
Q

¥ GAS_NAME CHARACTER*3 Name of
contaminant

GAS_RHOE REAL kg/u3 Saturated vapor
density of
contaminant at

To

GAS_TEMP REAL T K Contaninant
storage
temperature

)
-
%

3) " A,

GAS_UFL REAL mole Upper
fraction flammabilicty
limic of
A contaminant

LT,

Ty . o AT
RERE ALATOT ¢ e
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Variable  Data Iype  Symbol Units Conments

GAS_ZsP REAL a Height for
estimating
flasmability
contours .

e

' GMASSO REAL kg Initial mass of
) gas over the

* primary source

¢ HTCO REAL h. J/m’sk Constant
coefficient I
when IHTFL=-1 :
\'/ n/s LLNL heat
transfer !
velocity when '
IHNTFL=2

¥ HUMID REAL kg vater/ Ambient
: kg dry air absolute
't humidity

s IHTFL INTEGER Heat transfer
flag:

i INTFL=-1 coustant coefficient

X IHTFL=0 no heat transfer

pe IHTFL=1 DEGADIS coefficient

IHTFL=2 LLNL coefficient

ISOFL INTEGER 1sothermal
! release when
! ISOFL=1

o ISTAB INTEGER Pasquill

) atmospheric
stabilicy
; indicator
:t (ISTAB=1 for A,

?: (ISTAB=2 for B, etec.)
"
'

IWTFL INTEGER Vater transfer )
flag
. IWTFL=-1 constant coefficient
& IWTF1=0 no water transfer
oy IWTFL=1 DEGADIS coefficient

3

t
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S
™ Yarigble  Data Type  Svmbol Units Conments
%
\S',’) K REAL k n/a von Karman'’s
2k constant 0.35
R ‘-i
,l
LUNLOG INTEGER Fortran logical
WAy unit number
\ : which acts as a
el simulation log
oy MAXNOB INTEGER Maximum number
of observers
L] "
o ML REAL A a  Monin-Obukhov
:::' length
A
v NOBS INTEGER Number of
-~ observers for
T the pseudo-
.‘
W steady state
“‘ simulation
_"
N NREC(I,1) INTEGER Sumber of
o records
o generated in
i PSSOUT for
_:a.. observer I
&
.-‘;52: NREC(T, 2) INTEGER Number of
hle records
. generated in
o SSGOUT for
"::l' observer I
io:\'
.:,:\ PAMB REAL P atm Ambient
R pressure
o POUND CHARACTER¥4 Character
4! string to
! signal end of
AT data (‘// ')
£y
i
L. POUNDN REAL Numerical value
B to signal end
e of data
;‘, (-1.E-20)
A
“f(
o
o
‘,..:‘G.
%A

i
I‘. Cp
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a«_!;’_
s Variable DRaca Type  Symbol Units commencs
e
¥ QSTR(1,I) REAL t s Independent
:v:: variable time
1 for ordered
e pairs QSTR
o QSTR(2,1) REAL Q,  kg/m’s Atmospheric
el takeup rate as
e a function of
:Q:! » tilll
RADG(1,I) REAL t s Independent
L variable time
B for ordered
rath pairs RADG
‘4
W RADG(2,1) REAL R a Secondary
Y source radius
3 as a function
s of time
's-i‘
f‘( RELHUMID REAL % Ambient
relative
humidicy
i
oS RHOA REAL Pa kg/n3 Anbient air
1 density
P\
e RM REAL R m Radius at EMAX
. (when secondary
T source mass
*6}.6" evolution rate
'a;s. is a maximum)
e
o RMAX REAL R m Maximum
B secoundary
oy source radius
Oy
4oty RT2 REAL 2. n/a  Constant
.'t 4
:: ) : R1sS REAL R ] Steady state
PN P primary source
- radius
‘\:‘:t
:n::: RIT(1,I) REAL t s Independent
g variable time
:'::: for ordered
i pairs R1T
o
bl
AR

‘ AN : ' DO N OO0 OO, ¢
AU RN N T L‘qrs“’zf'»'-w'"o."-'af“s"’:'.l'or?l‘ OO0 N A WS
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Varigble  Data Iype  Symbol Units commencs

R1T(2,I) REAL R m Primary source
P radius as a
function of
' time
characterized
by ordered
pairs

SIGX_COEFF REAL Along-wind
similarity
coefficient

SIGX_MIN_DIST

:

Minizum
distance to
apply along-
wind dispersion
correction

:

SIGX_POW n/a Along-wind
similarity
power

SLEN = Steady state

source length

SQP102 n/a Constant

SQRTPI Constant

'a\,a\,
ct ~ [ =
N

FEE E

SRCDEN(1,1) s Independent
variable time
for ordered

pairs SRCDEN

kg/m Secondary

source density
as a function
of time

SRCDEN(2,1I)

;

SRCENTH(1,1I)

:

Independent
variable time
for ordered
pairs SRCENTH
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. VYariable Daca Type  Symbol Units Comments
,'lg

- SRCENTH(2,I) REAL h J/kg  Secondary

"‘ source enthalpy
:,:' as a function
.8 of time

e SRCWA(1,I) REAL t s Independent
?x: 4 variable time
o for ordered
,:, pairs SRCWA
€

. SRCWA(2,D) REAL w mass Secondary

Q‘\" a

o fraction source air mass
,‘n,:: fraction as a
a;;,; function of
';.':: time

[ M

i SRCWC(1,I) REAL t s Independent
- variable time
35 for ordered
N pairs SRCWC

XY
:2:. SRCWC(2,1) REAL v mass  Secondary

fraction source

0 contaminant
'n:g: mass fraction
B as a function
!::t. of time

o

SWID REAL ] Steady state

Wi source width
l" i
X SZM REAL S

) m Value of §__ at
'n" z0n EMAX (whcnzo
:.: secondary
source mass
. svolution rate
re) is a maximum)
&J'

:' TAMB REAL T K Ambient

l.}; temperature
? . TEND REAL s Termination
AR time of

2 secondary

% source

A
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B
AN
&
¢
J‘ha
N Yariable Dacta Tvpe  Svymbol Units Comments
WO :

s
:, : TINP CHARACTER*24 Time DEGADISIN
ft:. vas executad
tey

(RN

) TITLE(Ll:4) CHARACTER®80 Text title

block 4 lines
g of 80 spaces
B TO(I) REAL s Time of release
, » for observer I
wt TSURF REAL Ts K Surface

:u: temperacure

)
"g‘
_J'.;Z USTAR REAL u, m/s  Friction
:.:‘ vealocity
L uo REAL 4, m/s  Ambient

: velocity at
‘i?‘: height zZ,
":‘. WTCO REAL F kmol/m’satn Mass transfer
A coefficient

) vhen IWIFL=-1
i
3;‘ V(o REAL x m Virtual source
;:a: positcion for
s estimation of
4 S, in ssG
X 20 REAL z, ] Height for

2 velocity 4,
"
%v' ZR REAL z, m Roughness

'-g langth

Y

)

&
¢
KX
o
5
g

[ ‘I

{ 1]

|:i_
RX

“a

T

vt

r;i.

’-': AL W ] a' ‘o (", { w < i o T T, -
"’:Q"'~’,i’:‘,m‘nf’.?éf,hf:'ug':f:'w?,ﬂ'fh,,‘19;'0.3 ﬁ.i’lﬁ.‘"hw‘ W }'.o ';:'0,:! v l".i. .k ey ‘.G«.'.O"t 0. o Y NI “’

R

at




’Q"l SN NN R AN R L S S NN N A AN RUN Y PN NS U I VO U] g3 L] % igh ¢ai - (K. b e d - By

i e - AN T Y e
PR ., o~

RO L o S e ol PR E MW
2* Y - pe o & . "N Ko

"’: e o':’n" iy " "":; e a f‘l IR Lo A e’ e b

‘5,‘ ')' ’l‘ ' "l XS t l‘) X
" s’i " v’l o
i X

: A . ‘\'Il' l‘|!|



