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PROGRAM DESCRIPTION GUIDE

IDENTIFICATION

Program Name - Whole-Body Algorithm

D, Grounds, D. Fitzjez:rell, J. Leonard, V. Marks
Programmer Contact V. J. Marks, GE/TSSD, Houston

Date of Issue ~ June 18, 1975

H

Programmer's Name

1

GENERAL DESCRIPTION

The Whole~Body Algorithm is a methematical model that can simulate the response

of certain major body regulatory systems to diverse but specific stresses related to
the space flight environment, These stresses include enviroomental (e, g., changes
in cabin temperature and atmospheric composition —~ increased carbon dioxide concen-

tration and hypoxia), experimental {e. g., bicycle ergometry -~ supine and erect, lower

body negative pressure, and head-up tilt-table or passive standing), and long term
adaptation (such as hypokinesis).

The design of the whole-body algorithm provides for the simulation of both long and
short term siresses, The long term simulation is accomplished by a eirculatory,
fluid and electrolyte subsystems model which then initializes a set of three short
term models representing the cardiovascular, respiratory, and thermoregulatory
systems., These three short term models, which are designed to simulate the
responses to acute changes in environmental and short ferm experiment siresses,
operate in parallel fashion interchanging information as often as every half second
of simulation time. This approach simulates with equal facility those adaptive
changes which require days, weeks, or even months of simulalion timme, as well as
those experimental stresses in which significant changes might occur in a matter
of seconds.,

USACE AND RESTRICTIONS

Machine, Operating System, and

Compiler Required Univace 1110 Demand, EXEC 8, Fortran
Electronic Data Terminal and Tape Unit

1850010

[

Peripheral Equipment Required

Approximate Memory Reguired

PARTICULAR DESCRIPTION

Equations  Used and Derivations

The individual subsystem models: (cardiovascaniar, respiratory, thermoregula-
tory, and circulatory fluid and electrolyte control) were developed or modified
from existing models to be capable of simulating the stresses of interest on the
Univac 1110 Demand System. These models and the various modifications have
been desecribed in detail in the Hterature in previous TIR's and, therefore, will
not he repeated here, The Guyton model with modifications by White is docu-
mented in TIR's ~ 741~MED~3042, 4017, and 4021 is capable of simulaling



PROGRAM DESCRIPTION GUIDE

IDENTIFICATION

Program Name ~ Whole-Body Algorithm
Programmer's Name - D, Grounds, D. Fiizjerrell, J. Leonard, V, Marks
V. J. Marks, GE/TSSD, Houston

Programmer Contact

Date of Issue - June 19, 1975

GENERAL DESCRIPTION

The Whole-Body Algorithm is a mathematical model that can simulate the response

of certain major body regulatory systems to diverse but specific stresses related to
the space flight environment, These stresses include environmental (e, g., changes
in cabin temperature and atmospheric composition — increased carbon dioxide concen—
tration and hypoxia), experimental (e.g., bicycle ergometry - supine and erect, lower
body negative pressure, and head-up tilt-table or passive standing), and long ferm
adaptation (such as hypokinesis).

The design of the whole~body algorithm provides for the simulation of both long and
short term stresses. The long term simulation is accomplished by a circulatory,
fluid and electrolyte subsystems model which then initializes a set of three short
term models representing the cardiovascular, respiratory, and thermoregulatory
systems, These three short term models, which are designed to simulate the
responses to acute changes in environmental and short term experiment stresses,
operate in parallel fashion interchanging information as often as every half second
of simulation time, This approach simulates with equal facility those adaptive
changes which require days, weeks, or even months of simulation time, as well as
those experimental stresses in which significant changes might occur in a matter
of seconds,

USAGE AND RESTRICTIONS

Machine, Operating System, and

Compiler Required ~ TUnivac 1110 Demand, EXEC 8, Foriran
Peripheral Equipment Required - Electronic Data Terminal and Tape Unit
Approximate Memory Required - 18500 10

PARTICULAR DESCRIPTION

FEquations Used and Derivations

The individuzal subsystem models (cardiovascular, respiratory, thermoregula-
tory, aund circulatory fluid and electrolyte control) were developed or modified
from existing models to be capable of simulating the stresses of inferest on the
Univac 1110 Demand System. These models and the various modifications have
been described in detail in the literature in previous TIR's and, therefore, will
not be repeated here. The Guyton model with modifications by White is docu-
mented in TIR's - 741-MED-3042, 4017, and 4021 is capable of simulating



infermediate and long term changes in circulatory, fluid and elecirolyte
conirol, The respiratory subsystem is represented by Grodins' model
with modifications by Gallagher in TIR's -~ 741-MED~3047, 4016, 4018,
and 5001, The Stolwijk thermoregulatory subsystem model with modifica-
tions by GE is described in TIR's - 741-MED-3013, 4011, and 4014, The
cardiovascular subsystem is represented by a model developed under this
contract by Croston for bicycle ergometry exercise with modifications by
Fitzjerrell and Croston for LBNP, tilt and tilt (supine) ergometry and is
documented in TIR's - 741-MED-2010, 3053, 3054, and 4008,

Definition and Value of Terms Used

Circulatory  _ - See Appendix A for definifions and Appendix ¥, page 72
for input/output index and inifial value

Cardiovascular - - See Appendix B for definitions, input/outpuf index
and initial value

Thermoregulatory - See Appendix C for definitions, input/output index
and initial value

Respiratory = See Appéndix D for definitions, input/output index and
initial value

Detailed Description

Most of the model’s variables are indexed and their initial values may be
changed at run fime by reference to this index., The output may also be
modified by use of this index. The mathematical model is summarized

by a functional block diagram as shown in Figure 1.

DESCRIPTION OF INPUT

A Univac 1110 file (GE;) contains the source and relocatables of all subrou~
tines, the executable program, and initial data files. Since GE. is not protected,
the user should copy GE. into another file, then make required medifications to
this other file,

The user inputs data from a remote electronic data terminal via responding
to questions asked by the program. Options are available so a user can exe~
cute long and/or short term stresses as required. (See Appendix E for
examples of input).

- A graphic remote terminal can obtain plots of output data by requesting the
program to build an output file. This file is then plotted in a separate run,
Refer to TIR 741-MED-5011 for user instructions.
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Long Term o

Circulatory, Fluid, Electrolyte
Control Model I

CBF = Trunk Core/Blood Flow. Pa02 = Arterial Oxygen Partial Press.

HBF = Head Blood Flow PaC02 = Arterial CO2 Partial Press.
MBF = Muscle Blood Flow RO2R = Resting Oxygen Requirement
SBF = Skin Blood Fiow BY = Total Blood Volume

RBF = Renal Blood Fiow UBV = Total Unstressed Blood Vol.
CO* = Cardiac Output IWL = Insensible Water Loss

V02 = Oxygen.Uptake OHC = Oxy-Hemoglobin Concentration
RF = Respiratory. Frequency HM = Hematocrit

NBF = Non-muscle Blood Flow

FIGURE 1. - BLOCK DIAGRAM OF WHOLE-BODY
ALGORITHM INTERFACES



The long term data is written to unit 7 and the short term data is written to
unit 14, 15, 16, 18, ..... N depending on the number of separate short term
runs being made., This dafa is dynamically stored, but could be saved on tape
if required by assignment of a tape unit to the appropriate output unit,

Control Cards - (Begin in card column 1)

@COPY GE., TPF$. Copy program into work file.
@ASG, T 14, 8C,TAPENO Save short term output for plotting
@xXQT . Execute program

DESCRIPTION OF QUTPUT

See Appendix F-for example of input/output.

INTERNAL CHECKS AND EXITS

Input data is checked for invalid input, allowing the user to resubmit if wrong.

INDEPENDENT SUBROUTINES

See Appendix F for listing of all subroutines

SYSTEM SUBROUTINES

No special system subroutines required,

COMPLETION OR FINAL CHECKOUT DATE

6/3/75



APPENDIX A
DEFINITION OF TERMS
FOR

LONG TERM MODEL



The following list includes all variables used in the long term model.
e gs * .
Independent variables (never calculated by the program) are indicated by . Units
used are: volume in liters, mass in grams, time in minutes, chemical units in

milliequivalents, pressure in millimeters of mercury, and control factors as ratio

to normal,

AAR- afferent arteriolar resistance

AGK*-  consfant concerned with effect of renin on angiotensin formotion
AH- anfidiuretic hormone secretion rate

AHC- antidiuretic hormone concentration

AHK*-  constant used in calculating antidiuretic hormone concentration

AHM- anfidiuretic hormone multiplier

AHY- adapted effect of right atrial pressure on antidiuretic hormone secretion rate
AHZ- basic effect of right atrial pressure on antidivretic hormone secretion rate
AHS8- effect of autonomic sfimulai’io.n on anfidiuretic hormone secretion rate

ALO*~  maximum cortic arterial oxygen saturation

AM- aldosterone -multiplier

AMC-  aldosterone concentration

AMM-‘ muscle vascular constriction caused by local tissue control, ratio to resting -si'ate.
AMP- effect of arterial pressure on rate of aldosterone'secfeﬁor;

AMR- effe‘ct of sodium o petassium ratio on rate of aldosterone. secretion

AMT*-  time constanr of aldoster-one accumulation cna‘desr;ucﬂon

AMI- rate of aldosterone secretfion



ANC-
ANM-
ANP-

ANR-

ANT*-
ANU-

ANV *-

ANW-
ANY*-
ANZ*-
ANT -
AOM-
APD-
ARF*-
ARM-
AR1-
AR2-
AR3-.
AU~
AUB-
AU'C-

AUH-

angiotensin concentration
angiotensin multiplier effect on vascular resistance, ratio to normal
effect of renal biood flow on angiotensin formation

effect of glomerular filtration and sodium concentration on renin formation
with consequent effect on angiotensin formation

time constant of angiotensin accumulation and destruction
non-renal effect of angioténsin

total body systemic unstressed volume diminished by bed rest fluid shift
factor

parfial effect of renin on angiotensin formation

constant used to calculate angiotensin effect on venous volume
constant used to calculate angiotensin effect on venous resistance
rate of angiotensin formation

autonomic effect on tissue oxygen utilization

offerent arferi_olcr pressure drop

infensity of sympathetic effects on renal function
vasoconstrictor effect of all types of dutoregulation
vasoconstrictar effect of rapit.i autoregulation

vasoconstrictor effect of intermediate curo;‘eguloﬁon
vasoconstrictor effect of .long-term aui’oreguloﬁ-on

overall activity of autonomic system

effect of baroreceptors on autoregulation

effect of chemoreceptors on autenomic stimulation

autonomic stimulation of heart



AUJ-
AUK*-
AUL*-
AUM-
AUN-
AUO-
" AUP-
AUQ*-
AUR-
AUS*~
AUV*-
AUX*~
AUY*-

AUZ*-

AU6-
AU8-
AVE-
AlB-
ATK*-
AZ2K*-
A3IK*-
A4K* -

BFM-

basic overall autonomic stimulation

time constant of baroreceptor adaptation

switch that turns on bed rest induced cardioacceleration effect,
sympathetic vasoconstrictor effect on urferies‘

effect of CNS ischemic reflex on autoregulation

i’:ractionai departure of overall activity of autonomic system from normal
autonomic stimulation of peripheral circulatory sensitivity

sensitivity of sympathetic control of peripheral circulation

autonomic stimulation -for heaort rate

sensitivity of sympathetic control of heart rate

amount of fluid shiffed during bed rest from unstressed to stressed blood volume.
sensitivity of baroreceptors

sensitivity of sympathetic control of veins

overal! sensitivity of aufonomic control

degree of adjustment of baroreceptor response

adupted baroreceptor response

rate of adaptation of baroreceptors .

effect of autonomic stimulation on venous resistance

sensitivity purqmete:: for baioreceptor d.rive

time constant of rapid autoregulation -

time constant of intermediate cutoregulation

fime constant of long~term autoregulation

time constant Fo:: muscle local vascular response to metabolic activity

muscle blood flow



BFN- blood flow in non-muscle, non-renal tissues
CCD- concentration gradient across cetl membrane

CFC*~  copillary filtration coefficient

CHY- * concentration of hyaluronic acid in tissue Fluids

CKE- extracellular potassium concentration

CKi- intraceilvlar po%'assium concentration

CNA- exfracéllulcr sodium concentrafion

CNB- difference between extracellular sodium concentrafion and set point used to

calculate antidiuretic hormone secretion rate

CNR*- reference sodium qoncenfrcﬁon used in determinin effecr of sodium on anfi=
g
diureﬁc hormone secrefion rate

CNE- sodium concentration abnormality cousing third fuctor effect
CNX* constant used in calculation of renal excretion rate of sodium

CNY*-  constant used in calculation of renal excretion rate of sodium

CNZ*-  sensitivity of antidiuretic hormone production rate to .extracellular sodium
concentratfion

CiN2* constant used'in calculafion of venous resistance

CN3~ dummy variable used in calculation of the effect of capillary pressure on

venous resistance

CN7*-  constant used in caleulation of venous resistance

CPF*- sensitivity of rafe of transfer of fluid across pulmonary capillaries to pressure
: gradient |

CPG-~ concentrotion of protein in tissue gel

CPI- concentration of protein in free interstitial fluid

CPK*~  rate constant used in determining loss of plasma protein through systemic -
capillaries '



10

CPN- concentration of protein in pulmonary fluids

cpp- plasma protein concentration

CPR*~ reference plasma protein concentration governing protein production by liver

Cv*~ venous capacitance

DAS- rate of volume increase of systemic arteries

DAU- autonomic stimulation drive

DFP- rate of increase in pulmonary free fluid

DHM- rate of cardiac deterioration caused by hypoxia

DLA- rate of volume increase in pulmonary veins and left atrium

DLP- rate of formation of plasma protein by liver

DLZ- undamped plasma profein concentration differential causing protein production
by tiver : ) ’

DOB-  rafe of oxygen delivery fo non-muscle cells

DPA- rate of increase in pulmonary voln;me_a

DPC- rate of loss of plasma proteins through systemic capillaries

DP|~ rate of chc'mge of protein in free interstitial. fluid

DPL- rate of systemic lymphatic return of protein

DPO*~  rate of loss of plasma protein

DRA- rate of increase ir right atrial volume

DVS- rate of increase in venous vascular volu;'ne

EXC* exercise activity, mt‘io to normal -af rest

EXE- exercise effect on autonomic stimulation

EXT1*- constant concerned with effect of muscle cell P02 én autonomic stimulation

during exercise



FIS*-
GBL*-
GFN-
GFR-
GF1 -
GF2*-
GFa-
GF4*-
GLP-
GPD-
GPR-

HKM* -

HM-
HMD-

HMK*-

HPL-

HPR-

HSL*-
HSR*-.

HYL*~

IFP-

-

1L

fistula paromererl

Goldblatt hypertension parameter

glomeruylar filtration rote of undamaged kidney
glomerular filtration rate

value of GFN on previous iteration

constant used in calculation of glomerylar filtration rate
degree of autoregulatory féedback at macular densa
consfont confrolling the feedback loop for GF3
glomerular pressure

rate of increase of protein in gel

total protein in gel

constant used in calculation of portion of blood viscosity caused by red blood
cells

hematocrit
cardiac depressant effect of hypoxia

constant used in calculation of portion of blood viscosity caused by red blood
cells

hypertrophy effect on left ventricle
hypertrophy effect on right ventricle

heart rate

+

" basic left ventricular sirenght

basic right ventricular strength
quantity of hycluroni‘c acid in tissues
integration step size

interstitial fluid protein

variable integration step size utilized on stoble us:mptote
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12*- normal increment on time

13*- ‘moximum time increment for stable asymptote

KCD- rate of change of intracellular potassium concentration

KE=- total extracellular fluid potassium

KED- rate of change of extracellular potassium concentration

Ki- total intracellular potassium concentration

Kip* rate of potassium intake

KIE- excess potc;ssium concentration causing change in inrrocelh‘qur potassium

~ level "

KIR=- total expected level of potassium in the intracellulor fluid under equilibrium

conditions _ - :

KOD-  rate of renal loss of potassium

LPK* =  rate constant for plasma protein production by liver

LVM- effect of aortic pressure on. leff ventricular oufput
MMO-  rate of oxygen utilization by muscle cells

MO2-  rate of oxygen utilization by non-muscle cells
NAE- total extracellular sodium

NED- rate of change of sor.iiﬁm in extracellular fluids

NID*= rate of sodium intake
NOD-. rate of renal excretion of sodium

NOZ-  effect of urinary outputf, aldosterone, and sodium level on.renal excretion rate
for sodium

OMM*- muscle oxygen utilization at rest
OSA-  cortic oxygen saturation

Osv- non-muscle venous oxygen saturation



OVA-
Oovs-
O2A*~

O2M*~

PAM-
PAR-
PAI-
PAZ-
pC-
PCD-
PCE*-

PCP-

PFi-

PFL~

pGe-
PGH-
. PGL~
PGP-
PGR-
PGS-

PGV~

13

oxygen volume in gortic Blood

muscie venous oxygen soturation

sensitivity of the effect of cutonomic stimulation on metabolism
basic oxygen utilization in non-muscle body tissves

gorfic pressure.

effect oii ori:ericl pressure in distending arteries, ratio to normal
renal arterial pressure

effective pressure drive on autonomic system

effective arterial pressure on left ventricle

capillary pressure

nel pressure gradient across capiliary membrane

capiliary pressure exponent

pulmonary capil!u‘r.y pressure

difference between muscle venous oxygen PO9 and normal venous oxygen Po,

rate of transfer of fluid across pulmoncr); capillaries

vrenal filtration pressure

colloid osmotic pressure of fissue gel_

absorbency effect of gel caused by _recoil of gel reticulum

pressure gradienf in lungs

colloid osmotic pres‘;Jre of tissue gel caused by enf}app‘ed protein
colloid osmotic pressure of inter[sti tial gel caused by Donnan equi.!ibriurn
pressure difference between arteries and veins

venous pressure gradient



PGX-
PiF-

PK1*-
PK2*-

PK3*-
PLA-
PLD-
PLF~
PMC-
PMO-

- PMP-
PMS-
PM1-
PM3*-
PM4* -
PM5* -
POA-
POB-

POC-

POD- -

POE-
POK*-

activity factor for protein in the interstitial fluid

interstitial fluid pressure

constant used in calculating muscie cell PQy, from total volume of oxygen in

muscle cells

constant used in ¢alculating muscle cell P02 from total volume of oxygen i

muscle cells

constant used in calculafing rate of oxygen transport to muscle cells
left atrial pressure

pressure gradient to cause lymphatic flow

pulmonary lymphatic flow

mean circulatory pressure

muscle cell PO5

mean pulmonary pressure

mean systemi'c pressure

effective muscle cell P02

minimum value allowed for PM1

constant used in calculating rate of oxygen transport fo muscle cells
constant used in calculating rate of oxygen transport fo muscle cells
rate of change of intermediate autoregulation vasoconstrictor effect
rate of change of rapid autoregulation vasoconstrictor effect

rate of change of long-term autoregulation '\-(asoconsfri ctor effect
non-muscle venous PQ, minus normal value

sensitivity control for oxygen feedback control loop

sensifivity of rapid system of autoregulation

3



POM*~
PON*-
POQ-
POR*-
PO S~
POT-
POV~
POY*-
POZ*-
POT*~
PO2-
PPA-
PPC-
PPD-
PP~
PPN-
PPO-
PPR-

PP1~

PP2-
PRA- -

PRM~

15

sensitivity of oxygen feedback contro! loop
sensitivi‘ry of intermediafe autoregulation

effective non-muscle cell PO,

reference value of capillary P, in non-muscle tissue
pulmonary interstitial fluid colloid osmotic pressure
non-muscle cell PO,

non-muscle ,\;enous PO,

sensitivity of red cell production

sensitivity of long~term autoreguliation

constant used in determining oxygen deficit factor causing red cell production
oxygen deficit factor causing red cell production
pulmonary arterial pressure

plasma colloid asmotic presst}re .

rate of change of profein in pulmonary fluids
pulmonary interstitial fluid pressure

rate of pulmonary capillary protein loss

pulmonary lymph protein flow

total protein in pulmonary fluids

variable used to empirically relate:pulmonary arterial pressure and pulmonary
arterial resistance

effective pulmonary arterial pressure

right atrial pressure

pressure caused by compression of interstitial fluid gel reficylum



PRP- °  toral plosma profein

PR1- effective right airial pressure

PTC~ interstitial fluid colloid osmofic pressure
PTsS- solid tissue pressure

PTT- total tissue pressure

PVG- . venous pressure gradient

PVO-~ muscle venous P02
PVS- _ average venous pressure
P10~ tissue PO, effective in oxygen utilization
P20~ muscle cell P0'2 effective in depressing rate of metabolism
QAQO-  blood flow in the systemic a_rt'erial system |
QLN~  basic left ver"li'ri cular ;ufput
QLo- output of left ventricle (cardiac output) |

QOM-  total volume of oxygen in muscle cells

QO2- non-muscle total cellular oxygen

QPO -~ rate of blood flow into pulmonary veins and left atrium

QRF*-  feedback effect of left ventricular function on right ventricular function
QRN-= basic right ventricular output

QRO-  actual right ventricular output

QVO -  rate of blood flow from veins into right atrium
RAM* - basic vascular resistance of muscles
RAR*- basic resistance of non-muscular and non-renal arteries

RBF~ renal blood flow

16



RCD-
RC1-
RC2-
RDO-
REK*~
REN-
RKC*=
RMO -
RPA-
RPT-
RPV-
RR-
RSM-
RSN-
RTP-
RVG -
RVM-
RVS-
SR¥-
SRK*~
STA*-
STH-

SVO-

rate of change of red cell mass

red cell production rate

red cell destruction rafe

resistance of diffusion of oxygen from capillaries to cells
fraction of normal renal function

renal blood flow if kidney is not damaged

rate consiant for red cell destruction

rate of oxygen utilization by tissues

pulmonary arterial resistance

pulmonary vascular resistance

pulmonary venous resistance

renal resistance

vascular resi-sfonce in muscle

vascular resistance in non-muscle, non-renal fissues
total peripheral resistance

resistance from veins to right atrium

depressing effect of pulmonary arterial pressure on right ventricle
venous resistance

intensity factor for stress reloxation

time constant for stress relaxation

overriding value of overall activity of autonomic system AU
effect of tissue hypoxia on salt and water infake

stroke volume output

7



18

T- total time elapsed
TRR- tubular reabsorption rate
TVD- rate of drinking

TvZ- combined effect of tissue ischemia and central nervous stimuiation on thirst
and drinking ) :

1= total time elapsed on previous step

U*- damping factor for QPO

VAE- excess volume in systemic arteries that causes stretch of arterial walls
VAS- volume in systemic arteries -

VB- blood volume

VBD- volume correction factor added to systemic circulation to allow for updating

blood volume

VEC~ extracellular Fluid volume

VG- volume of interstitial fluid gel

VGD- rate of change of tissue gel volume

ViB- blood viscosity, ratio to that of water

VIC- cell volume

VID=- rate of fluid transfer between interstitial fluid and cells
VIE- portion of blood viscosity caused by red biood cells
ViF=- volume of free interstifial fluid

VIM- biood viscosity, raﬁc; to normal

VI_.A- volume in left atrium

VLE~- excess volume in left atrium causing stretch of left afrium and pulmanary veins

VP- plasma volume



VPA-
VPD-
VPE-
VPF-
VRA
VRC-
VRE-
VTC-
VTD-
VTL-
VTS-
VIW-
VUD-
VVE-
VVR-
VVs-
VV6-
VV7-
VV8-,
VV9*-

vV2D* -

X*=

19

volume in pulmonary arteries

rate of change of plasma volume

excess volume in right atrium causing strefching of the right atrium
pulmonary free fluid volume

right atrial volume

volume of red blood cells

excess volume in right afrium céusing stretching of the right atrium
rate of fluid fransfer across systemic capillary membrances

rate of volume chunée in total interstitial fluid

rate of systemic lymph flow

total interstitial fluid volume

total body water

rate of urinary outpuf

excess venous vascular volume before stress relaxation correction
volume of blood in veins af zero venous pressure

venous vascular volume

rate of change of vascular stress relaxation effect

increased vascular volume caused by stress relaxation

excess volume of blood in the systemic veins affer siress relaxation correction
reference venous vascular volume

resistance factor which converts pressure drop to rate of change of tissue gel
volume

domping factor for QVO
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Y*- . damping foctor for DAU

AR damping factor for AH, DAU, DFP, DLP, DPC, DPL, GFN, GPD, KCD, NOD,
POA, POB, PPD, TVD, VID, VTC, VTL, VUD, W6 (1.0)

Z1*- damping facror for VPD

Z3*- damping factor for /P

7Z4*~  time constont used to calculate non-muscle cell fotal cell.uiar oxygen

75%~  time constant used to calculate volume of oxygen in muscle cells

6%~ demping factor for OVS

Z7*~  damping factor for OS5V

Z8*-  time constant of cutonomic response

Z10*- constant used to caleulate effect of tissue hypoxia on salt énd water intake

Z11%*-  constant used to calculate effect of tissue hypoxia on salt and water iniake

constont that cenverts exercise activity to avtorcmic stimulatien

Z13*-  constant used in calculating hearr hyperfrophy
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The following is a list of all variables recently added to the long term model.

A*
AKA¥*
AMS

AM2
ANAR*

ANCN#*
ANER*

ANGS

ANGT*

ANK
ANMM*
ANSS
ANTC*

ANZ

AN3

ATH*
AUAB
AUCB
AUH1
AUH2

sensitivity of suppressive effect of angiotensin on renin secretion
damping factor involved in angiotensin production

short~term muscle autoregulatory effect (This was formerly
called AMM.)

intermediate-term muscle autoregulatory effect

sensitivity of angiotensin effect on afferent arteriolar resistance in the
kidney

normal angiotensin concentration in plasma

sensitivity of angiotensin effect on efferent arteriolar resistance in the
kidney

fractional suppression of renin secretion influenced by angiotensin
concentration

time constant for attainment of angiotensin suppression of renin

angiotensin effect on tubular reabsorption
maximum effect of angiotensin
steady-state fractional renin suppression caused by angiotensin

exponential parameter used to obtain angiotensin dose-response curve

angiotensin II amount

parameter used to obtain angiotensin dose-response curve
sensitivity of angiotensin effect on thirst and salt intake
autonomic response of aortic baroreceptors

autonomiec response of carotid baroreceptors

initial response of pressure effect on contractility

adapted response of contractility due to pressure



AUH3
ABK*
B*

CAA*
CAB*
CAIV*
CAS¥*
CcCB*
CRA*
DESC*
GP1*
KO#*
NAO*
POF

POU*
RC
RNA*
RNK*
RNS
RSR
RT
RTR*
SRL*
SRM*
SR1*
SR2*
UOC*

extent of adaptation of contractility response due to pressure
time constant for intermediate-term muscle autoregulation

sensitivity of suppressive effect of renal tubular godium flow on renin
secretion

time constant for angiotensin destruction

sensitivity of total baroreceptor effect on aortic haroreceptors
angiotensin infusion rate

rate constant for angiotensin production from renin

sensitivity of total baroreceptor effect on carotid barorecepiors
time constant for renin desiruction

delay in renal response used during salt loading

sensitivity of angiotensin effect on renal tubular reabsorption
controlled value for potassium excretion

controlled value for sedium excretion

‘sensitivity control for intermediate-term muscle autoregulatory loop

sensitivity of intermediate-term muscle autoregulation
plasma renin concentration

controlled intake rate of sodium

damping factor involved in renin production

rate of renin secretion per gram of kidney

total rate of renin secretion for 300 grams of kidney
total renin amount in plasma

controlled infusion rate of water

time constant for inmtermediate vascular stress relaxation
time constant for long term vascular stress relaxation
intensity factor for intermediate vascular stress relaxation
intensity factor for long -term vascular stress relaxation

delay time constant for kidney during sait loading
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VASO - unstressed volume of arterial compartment

VIL* - controlled insensible water loss rate

VINT* ~ controlled intake rate for water

V1LAO ~ unstressed volume of pulmonary venous and left atrial compartment

VOB* - controlled urinary output rate

vVOT - total bod—y systemic unstressed volume

vVOT1 - initial arterial pressure effect on whole~body unstressed volume

VOT2 ~ adapted arterial pressure effect on whole-body unstressed volume

VOT3 - extent of adaptation of arterial pressure effect on whole-bhody unstressed
volume

VPAO - unstressed volume of pulmonary arterial compartment

VRAO - unstressed volume of right atrial compartment

VUGF ~ urinary flow due to filtration

VVB8O - unstressed volume of venous compartment

V6l . - rate of change of intermediate stress-relaxation effect

ve2 - rate of change of long term stress-relaxation effect

V7l - increased vascular volume caused by intermediate stress relaxation

V72 ~ increased vascular volume caused by long: term stress relaxation

X6* - weighting factor for short term vascular stress relaxation

XT7* - weighting factor for intermediate-term vascular stress relaxation

-

Xg* - weighting factor for long term vascular stress relaxation



APPENDIX B

INDEX OF VARIABLES AND INITIAL VALUES
FOR CT
CARDIOVASCULAR MODEL

2h



ELEMENT

NO. MNEMONIC
1 X(1)
2 x(2)
3 X(3)
b x(h)
5 X(5)
6 x(6)
7 %(7)
8 x(8)
9 X(9)
10 x(10)
11 x(11)
12 x(12)
13 %(13)
14 ¥(1h)
15 x(15)
16 X(16}
17 x(17)
18 x(18)
19 x(19)
20 x(20)
21 X(21)
22 x(22)
23 %(23)
2l x(2kh)
25 x(25)
26 X{26)
27 x(27)
28 X(28)
29 x(29)
30 x(30)
3 X(31)
32 X(32)
33 %(33)
3h X(3k4)
35 X(35)
36 X(36)
37 x(37)
38 %(38)
39 x(39)
4o x{k0)

TABLE 1

DEFTWITIONS

DEFINITTION

RT. Afrium

RT. Ventricle

Teft Atrium

Left Ventricle

Pulmonary Arteries
" Arterioles

Venules
" ", Aortic Arch

Inertance Integral

Integral of Aortic Arch

Pressure /Beat

Stressed Vol.
b3 | M

1 1
n 1
11 L
1 " n

"1 n 11

L Y e T "

Inertance Integral

Stressed Vol., Thoracic Aorta

Integral of Carotid

Pressure/BQat .

Stressed Vol., Abdominal Aorta
" ", Common Iliac Arteries
" ", Legs Small Arteries

., Legs Arterioles

» Legs Venules

, Legs Small Veins

, Femoral Veins

Total Vol., Abdominal Vena Cava
Total Vol., Thoracic Vena Cava
Total Vol., Superior Vena Cava
Stredsed Vol., Lower Carotid Arteries
! ", Upper Carotid Arteries
" ", Head Small Veins
" ", Jugular Veins
, Superior Mesenteric
Veins
Stressed Vol., Upper Thoracic Aorta

n "

Stressed Vol., Tortal Veins
" ", Renal Arteries

s Renal Veins

Integral of L.eft Vent. Flow/Beat

Inertance.Integral
1 "

1] it

" "

Not Used

u

25

CONSTANT OR
INITTAT, VALUE

UNTTS

Ul

85

O

n o oo A
O OoONO oW

(W]
(@3]
A
N

27h :l;'

mmig-sec



ELEMENT
N0,

by
L2
43
Lk
b5
S
bt
L8
k9
50

51 - 100

101
102
103
10k
105
106
107
108
109
110

111
112
113
11k
115
116
117
118
119
120

121
122
123
12k
125
126
127
128
129
130

MNEMONIC

x(h)
x(42)
x(43)
K( Lk}
x(L5)
X(46)
X(47)
X(L48)
%x(k9)
X(50)

QRV

QLV
QPA

QUTA,
QLTA

QLABA
QCTILL
QLGSA

QLGCAP
QLGVE
QLGSV

QABVC
QTHVC
QSFVC
QLOC
QuEC
QHUCAP
QHSV
QJIV
QCER

DEFINITION

Tlow from RT. Atrium
" BT, Ventricle
" Teft Atrium
moon " Venbricle
Pulmonary Arteries
Pulmonary Arterioles
oo " Venules
n " Aortic Arch
Not Used

1 it

Flow From Upper Thoracic Aorta
Flow from Lower Thoracic Aorta
Not Used
Flow from Abdominal Aorta
Flow from Common Iliac Arteries

" " Leg Small Arteries
Not Used
Flow from Leg Arterioles

" " Leg Venules

" " Teg Small Veins
Femoral Veins
Abdominal Vena Cava
Thoracic " "
Superior Vena Cava
Flow to Lower Carotid Arteries

11 1t Upper 11} 1
from Upper Carotid Arteries
from Head Small Veins
from Jugular Veins
Coronary Blood Flow

n
ir
it

26

CONSTANT OR
INITIAT VALUE UNITS
Computed ml/sec
Variable "

1t 1t

n 1

1t it

1t "

" n
Computed ml/sec
Variable "



ELEMENT

NO.

131
132
133
134
135
136
137
138
139
140

ik
142
143
1hh
145
146
b7
148
149
150

151
152
153
154
155
156
157
158
159
160

161
162
163
16k
165
166
167
168

169
170

171
172
173
i7h
175
176
177
178
179
180

MNEMONIC
QCSMA

QCSMV

QPgV

QRENA
QRENV
QD(1)

Qp(10)
gaKB

CRA
CRV
CLA
CLv
CPA
CEC
CEV
CAA

CUTA.
CLTA

CLABA
CCILL
CLGSA
CIGAR
CIGVE

CIGSV
CTEV

cLge
GUPC
CHSYV
CIv
CCSMV

CPPV

CONSTANT OR
DEFINITION INITIAT, VALUE UNITS
Flow to Superior Mesenteric Veins Computed ml/sec
Not. Used Variable R
Flow from Superior Mesenteric Veins " "
" " Partal Veins " n
ot Used ; !
TFlow t0 Renal Arteries i "
Flow from Renal Arteries " "
" " Renal Vein n "
Flow to RT. Atrium ) " "
Long Term Flow Change in Renal Arteries " "
. 1t
roon " " " Superior Mesenteric arteries "
" T 1 it 1 Leg Al‘:tei'ies"'x n 1]
ot Used ’
ot Used
ot Used
Wot Used
Not Used
Wot Used
Wot Used
Flow Through Skeleton, Bone Marrow, Computed mi/sec
and Fat , Variable "
Compliance, Right Atrium u m1/mmHg
" , Right Ventricle " "
" , Left Atrium " "
" , Left Ventricie " "
" , Pulmonary Arteries 1.2 m1/mmHg
" " Arterioles 1.7 "
" " Venules 5.3 "
" , Aortiz Arch 0.25
Not Used
Not Used
Upper Thoracic Aorta 0.2
Lower Thoracic Aorta 0.2
Not Used
Abdominal Aorta 0.21
Compliance, Common Iliac Arteries 0.2 "
" , Leg Small Arteries 0.8 "
" , Leg Arterioles 0.3 "
" , Leg Venules 3.956 "
" , Leg Small Veins 3.14 "
" , Leg Femoral Veins 0.6 "
Temporary Storage
mn mn
1t ’ 1
Compliance, Lower Carotid Arteries 0.12 - "
[T , Upper " 1 0 _3996 ]
" , Head Small Veins 5.3 &.° "
" , Jugular Veins 0.9058 n
" , Superior Mesenbteric Veins 9.59 "
Not Used - . "
" , Portal Veins 6.0h7 "
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ELEMENT CONSTANT OR
NO. -MNEMONIC DEFINITION . INITIAL VALUE UNITS

181 CRENA. - Compliance, Renal Arteries 0.2224 "
182 CRENV " , Renal Veins - 2,517 "
183 cD(1) Mot Used

18k "

186 "
187 1t
188 , "
189 "
.190 1t

191 "
192 1
193 !
19k "
195 . L
196 n
197 « n
198 i
199 1"
200 cD(18) !



ELEMENT

NO,

201
202
203
20k
205

206
207
208
209
210
211
212
213
21
215
216
217
218
219
220
201,
202
203
224
225
206
227
228
229

230

CALCUIATED VARTABLES FOR EACH VOLUME COMPARTMENT

PRESSURE

PRA
PRV
PTA
v
PPA

PPC

PEV
PAA

321
322
323
32k
325

326

329
328

V(1)
v(2)
V(3)
v(h)
v(5)

v(6)

v(T)
v(8)

Temporary Btorage
t 1

PUTA

PLTA 332 v(12)
Temporary Storage
PLARA 334 v(14)
PCIIL 335 V(15)
PLGSA 336 V(16)
PIGAR 337 V(17)
PIGVE 338 v(18)
PIGSV 339 V(19)
PFEV 3ko  v{20)
PABVC 341 v(21)
PTHVC 32 v(22)
PSPVC 343 V(23)
PLEC 3kl v(2k)
PUEC 345 v(25)
PHSV 346 v(26)
PIV 37 v(27)
FOSMV 348 v(28)
. I
Not Used 349 Not Used
PPOV 350 V(30)

oy
hoo
o3
ol
hos

Lok
Yo7
Lo8
hog
430
L33

h3p
433

43
435
436
L37
438
439
4ho
hh1
Lo
43
4Lk
Lys
TS
Wl
4u8
Lho

450

PRESSURE DUE
TO GRAVITY

PG(1)
Pa(2)
PG(3)
Pa( L)
PG(5)

PG(6)

Pa(7)
PG(8)
PG(9)
PG(10)

re(12
e
PG(15)

PGEll%

PG(16)
PG(17)
PG(18)
PG(19)
PG(20)
PG(21)
pa(22)
PG(23)
PG(2k)
Pa(25)
PG(26)
PG(27)
PG{28)

Not Used
PG(30)

hs5
456
457
458
459

460

L6l
hé2
463
Lok

465
W66
Le7
168
kg
470
73

Lo
b3

Lyl
475
L76
b7
478
h79
480
481
482
183

Lgh

EXTERNATL VOLUME

PRESSURE COMPARTMENT

PEXT(1) RT. Atrium

PEXT(2) RT. Ventricle

PEXT(3) Left Atrium

PEXT(}) Left Ventricle

PEXT(5) Pulmonary Ar-
teries

PEXT(6) Pulmonary Ar-
tericles

PEXT(7) Pulmonary Veins

PEXT(8) Aortic Arch

PEXT(9)

PEXT(10)

PEXTgllg Upper Thor.Aorta

PEXT(12 Lower Thor.Aorta

PEXT(13

PEXTElh; Abdominal Aoxrta

PEXT(15) Common Iliac
Artery

PEXT(16) Leg Small Art-
eries

PEXT(17) Leg Arterioles

PEXT(18) leg Veins

PEXT(19) Teg Small Veins

PEXT(20) Femoral Veins

PEXT(21) Abdominal Vena
Cava

PEXT(22) Thoracic Vena
Cava

PEXT(23) Superior Vena
Cava

PEXT(24) Lower Carotid
Arteries

PEXT(25) Upper Carotid
Arteries

PEXT(26) Head Small Veins

PEXT(27) Jugular Veins

PEXT(28) Superiocr Mesen-
teric Veins

Not Used

PEXT(30) Portal Veins



ELEMENT
O,

231
232
233
234
235
236
237
238
239
2ko

2hy |
2h2
23
2hl
ohs
oho
oh7
248
peite]
250

ELEMENT

MO,

251
250
253
o5
255
256
257
258
259
260

261
262
263
26k
265
266
267
268
269
270

CATCUTATED VARTABLES FOR EACH VOIUME COMPARTMENT

30

PRESSURE =~ TOTAL VOLUME PRESSURE DUE EXTERNAT VOLUME

(mm Hg (m1) TO GRAVITY PRESSURE COMPARTMENT
PRENA 351 V(31), 451 PE(31) 485 PEXT(31) Renal Arteries
PRENV 352 v(32) k52 PG(32) L86 PEXT(32) Renal Veins

PD(1) Mean. Upper Thoracic Aortic Pressure
Not Used 453 - 45k Not Used
Not Used 353 - 368 Not Used

" 369 - V(49) Blood Volume Command = 5062.4 ml

" " 370 - V(50) Total Blood Volume = 5062.% ml
1t 111
11t 11
41 1t
n m
" L
" 1
1 H
" i
n 1t
n n
1] 1
PM Mean Arterial Pressure . 20.0
PMC Mean Carotid Arterial Pressure 90.0
CONSTAIWT OR
MVEMONIC DEFINITTION * INITIAL VATUE
RRA RT. Abrium Valve Resistance 0.007508
RRV RT. Ventricle Valve Resistance 0.007508
RMV Left Atrium Valve 0.007508
RAV Left Ventricle Valve 0.00k
RPA . Pulmonary Arterioles 0.01502
RPC Pulmonary Capillaries 0.05255
RFV Pulmonary Venules 0.01502
ot Used
Not Used
RUTA Upper Thoracic Aorta 0.012
RLTA Lower Thoracic Aorta 0.0k
Not Used 0.0
RLABA. Abdominal Aorta 0.03h
RCILL Common Iliac Arberies 0.03k
RIGSA Leg Small Arteries 0.03003
RILGAR Ieg Arberioles L .505
RLGCAP Leg Capillaries 0.4505
RLGVE Leg Venules 0.07508
RLGSV Leg Small Veins 0.07508

RFEV Femorsl Veins 0.02102

mmHg
mmilg

UNITS

mmHg/ml/sec



ELEMENT
NO. MNEMONIC
271 RABVC
272 RTHVC
273 RSPVC
27k RLGC
275 RUPC
276 RHCAP
277 RHSV
278 RIV
279 RCER
280 ROSMA,
281 .
282 RCSMV
233 REPOV
284
285 RRENA
286 RRALE
287 RREFF
288 RRENV
239 RD(1)
250
291
202
293
29l
295
296
297
298 .
299 RD(11)
300 RSKB
301 FLPA
302 FLAA
303
304
305 FLUTA
306 FLLTA
307
308 FLLABA
309

310 - 320

DEFINITION

Abdominal Vena Cava
Thoracic Vena Cava
Superior Vena Cava
Lower Carosid Arteries
Upper Carotid Arteries
Head Capillaries

Head Small Veins
Jugular Veins
Coronary

Superior Mesenteric Arteries

Not Used

Superior Mesenteric Veins
Portal Veins

Not Used

Renal Arteries

Renal Arterioles

Efferent Arterioles

Renal Veins

Not Used

n n

Wot Used

1 1
1t n P

m 1t

Skeleton and Fat

Inertance, Pulmonary Arteries
" , Aortic Arch
Not Used
n i

Inertance, Upper Thoracic Aorta

Inertance, Thoracic Aorta
Not Used
Inertance, Abdominal Aorta
Wot Used

ot Used

CONSTANT OR
INITIAL VALUE

0.007380
0.007508
0.01502
0.1
0.03378
3.431
0.375k4
0.004302
15.390
2.35

0.2252
0.5255
0.01502
0.450k45

2.7hh
0.64gh

5,150
0.0007508
0.002
0.00%
0.00k

0.00k4

31
UNTTS

nmHg /ml/sec
n

i

mmHg/ml/se02

1t



EIEMENT
NO, MNEMONIC
371 vu(1) .
372 vu(2)
373 VU(3)}
37k vu(h)
375 vU(5)
376 vu(6)
377 yu(7)
378 vu(8)
379 vu(9)
380 vu(10)
381 vu(11)
382 vu(12)
383 vU(13)
384 vu(1l)
385 vU(15)
386 vu(16)
387 vu(17)
388 vu(18)
389 vu(19)
390 vu{20)
391 vu(21)
392 vu(22)
393 vu(23)
394 vu(ak)
395 U(25)
396 vu(26)
397 vu(a7)
308 vu(28)
399 VU(29)
L00 vu(30)
ko1 vu(31)
Loz vu(32)
403 - 420
487 E(1)
488 E(2)
489 E(3)
ey E(L)
Lo RN
Lop ABIAS
493 TBIAS

1o TTHAZ,
hos TMODEL
496 SPACE(1)
Loy SPACE(2)
hoB SPACRE(3)
Lgg SPACE(L)
500 SPACE(S)

UNSTRESSED VOLUMES

DEFINITION

Rt. Atrium

Rt. Ventricle

Left Atrium

Left Ventricle
Pulmonary Arteries
Pulmonary Arterioles
Pulmonaxry Veins
Acrtic Arch

ypt Ufed

1 1

Thoracic Aorta

Not Used

Abdominal Aorta
Common Iliac Arteries
Leg Swall Arteries
Leg Arterioles

TLeg Venules

Leg Small Veins
Femoral Veins

Not Used

it L4

i 1

Lower Carctid Arteries
Upper Carctid Arteries
Head Small Veins

Jugular Veins

Superior Mesenteric Veins
Not Used

Portal Veins

Renal Arteries
Renal Veins
Not Used

Right Atrilal Elastance
Right Ventricle Elastance
Left Abtrial Elastance
Left Ventricle Elastance
Pressure Set Point

Abdominal Vena Cava Compliance

Curve Bias

Thoracic Vena Cava Compliance

Curve Bias
Tilt Down Time
Tilt BExp. Select
Not Used

CONSTANT OR
INTTTAT, VALUE

(O8]

w

=
O R

= OV OO0 OO0
OO0 OO

90.5
43,5

5.194

30.0
30.0
162.0
188.0
Lo.0

50.0
50.0

2

562.0
375.0

50.0
150.0

Computed Varisble
1 1t

1t

88.0

2.55

3.6
9999.
0.

Press. at Exit Valves in Legs(lg) 2.5

Effective Circulating Blood

Volume
PTTS-Tissue Press. in Legs

Computed Variable

2.0

PGBIAS-Long Term Tissue Press.Bilas O.

UNITS

mutg
ml,
mmHg



FELEMENT

NO.

501
502
503
504
505
506
507
508
509
510

511
512
513
514
515
516

B
518
519
520

521
522
523
5ok
525
526
527
528
529
530

531
532
233
53k
535
536
237
5308
239
540

541
540
543
shly
545
s5hé
5k
548
549
550

MNEMONIC

7(1)
7(2)
2(3)
Z(k)
7(5)
7{6)
Z(7)
7(8)
Z(9)
7(10)

z(11)
7(12)
z(13)
Z(1k)
Z(15)
7(16)
z(17)
7{18)
7(19)
7{20)

Z(21)
7(22)
z(23)
Z(2k)
z(25)
7(26)
z(27)
7{28)
z(29)
7(30)

7(31)
z(32)
Z(33)
Z(3h)
Z(35)
Z(36)
z(37) .
Z(38)
z(39)
Z{ho)

WwK(1)
wK(2)
WK(3)
WK(L)
WK(5)
WK(6)
WE('7)
WK(8)
WE(9)
WK(10)

DEFINTTION

Length of Vascular Segment
mn

Time(Sec), LBNP Steps or Work
1t ~ n

1,

1t
1t

1t

i
|}
1
"
it
1t

n

1

33

CONSTANT OR

INITTAT, VALUE

- - L]
OCO @O OO0 0OO0

OO0 00Q0O00C0O00

el
=hoo 5§0\0\c>c>9

.

D OO0 OO0

J=d

[

OO0 OO

l—l
CQOOoOFOCOoEINE

©000000000
QO COoOCOOOO00

Protocol Section‘



EIEMENT
NO. . MNEMONIC
551 WK(11)
552 WK(12)
553 WK(13)
554 WK(1l)
555 WK(15)
556 WK(16)
557 WK(17)
558 WK (18)
559 WK(19)
560 WK(20)
561 HR
562 sV
563 Co
564 RT
565 PEX
566 W
567 BSYS
568 PDYS
569 FREQ,
570 VO2DOT
571 AVD
572 PIAB
573 PITH
574 PP
575 THETA
576 SF
577 TTOT
578 TAS
579 ve
580 c1
581 g2
582 GNEW
583 FPEXIN
584 -
585 - 599
600 VIEG

DEFINTTTION

Time(Sec), LBNP or Work Steps
1 n B}

1t LH
1t "
1 n
1 i

n it

m it
Pinish Time
Heart Rate
Stroke Volume
Cardiac Oubput
Total Peripheral Resistance
Exercigse Boolean (Floating)
Work Rate
Systolic Blood Pressure
Diastolic Blocd Pressure
Respiratory Frequency
Oxygen Uptake

Axrterio-Venous 02 Difference

Intra-Abdominal Pressure ’
Intra-Thoracic Pressure

Teg Muscle Pump During Exercise
Body Angle Relative to Horizontal

Constriction Strength Factor
Heart Period

Period of Systole

Period of Diastole

Gain Constant

Gain Constant

Gain Conghant

Presgsure Set Point
Not Used

Not Used

Total Teg Blood Volume

3k

CONSTANT OR
TUITTIAYT, VALUE UNITS
Protocol Section
1t
1t
n
i
11
1t
"
11
" Sec.
Calculated Beats/Min
" Liters
i Liters/Min
" ) mmHg /T./Min
0.0
0.0 XKPM/Min
Calculated g
1n 1
" Beats/Min
" Liters O,/Min
" Liters O,
Titers hlood
" mmig
i n
1
Degrees
0.48 ) -
0.833 Sec.
0.19 Sec.
0.36 Sec.
46,0 -
10.0 > -
~0. 015 -
88.0 mmHg
Calculated ml



APPENDIX C

INDEX OF VARIABLES AND INITIAL VALUES
FOR
THERMOREGULATORY MODEL

35



THERMOREGULATCORY - COMMON LOCATIONS

36

Variable Constant or
Location Name Description Tnitial Value Units
1 QBASAL Basal Metabolic Rate 283. Btu/hr
2 UEFF Efficiency of work performed 22. %
TCAB Temp. Cabin 75. °p
o]
L T Temp. Wall 75. T
o
5 TDEWC Dew Point Temp. 52, F
6 VCAB Ventilation Vel. 20. Tt/sec
7 VEFF Ventilation Eff. 100. %
8 PCAB Cabin Pressure 1k,7 Pgia
9 G Gravity (Normal to earth) 1. Nondimen-
sional
10 CLOV Clothing (effective thickness) .1
11 EUG Emmissivity Clothing .99 Nondimen-
sional
12 CPG ., air .02 Btu/1b °F
13 DT Integration step size 05 Min
1k PRINT1 Print interval 1. Min
15 SETL Run time 2ho. Min
16 XIPOS Position index 1. 1.=standing
2.=gitting
3.=supine
17-26 ACE(10) Area for convective exchange 2
2
27-36 ARE(10) Area for radiative exchange 't
o
37-77 c{h1) Weight.specific heat Btu/ F
78 CLO Clothing effective thickness/con-
ductivity
79 DTIME Integration Step .00083 Hour



THERMOREGUIATORY - COMMON LOCATIONS (Cont'd)

Variable
Location Name
80-89 EMAX(10)
90 PRINT
91 PRNOW
92 QEVAP
23 QLCG
9k-103 QRAD(10)
104-108 QRSEN1-

QRSEN6

109-118  GSEN(10)
119 QSHIV
120 QSTOR
121 RM
122 SETT
123 SQUG
1oL STORAT
125-167  T(L3)
168 TIVE
169-209  TSET(h1)
210-219 TUG{10)
221 v
222 VPDEW
223 WORK

Description

Maximum evaporetive loss
Print Step

Print Step counter
Evaporative heat loss

Heat loss to ICG (Not used)
Radiative heat loss

Sensible heat loss from
lungs

Skin gensible heat loss
Heat production-shivering
Heat stored

Metabolic rate

Run time

Sum. of losses from clothing
Rabe of heat storage

Temperature of body compért-
ments

Time

Point temperatures

Temp. clothing surface
Useful work performed

Vapor pressure @ cabin temp.

Heat produced by work

Cotistant or

37

Initial Value Units
Btu/hr
0. Hr
0. Hr
0. Btu/hr
0. Btu/hr
0. Btu/hr
0. Btu/hr
0. Btu/hr
C. Btu/hr
0. Btu
360. Btu/hr
hr
Btu/hr
0. Btu/hr
°F
Hr
O
°p
Btu/hr
Psia
Btu/hr



APPENDIX D

INDEX OF VARJIABLES AND INITIAL VALUES
FOR
RESPIRATORY MODEL

38
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Card No. Symbol Normal Initial Value Description
TCol. 26-37) (Col. 6-20)
1 FA(C02) .0527 Alveolar gas fractions (dry),
2 FA(02) .151h volumetric fraction of gas,
3 FA(N2) .7959 ~ dimensionaless
L eB(C02) .6397 Concentration of gas in
5 CB(02) .0011 brain,
6 c;(me) .0097 liters (STPD)/liter brain.
7 cT(co2) .6132 Concentration of gas in
8 tissue compartment.
9 Titers (STPD)/1liter
™ tissue
10 Q 6.0000 Cardiaec output bload flow,
- tikers/min.
11 QB 7370 Cerebral blood flow, liters/
min.
12 PCSF(C02) 47.8529 Fartial pressure of gas in
13 PCSF(02) 36.0047 cerebrospinal fluid com-
1k PCST(W2) 567 4731 partment, mmHg.
15 TMAX 30.0000 Length of computer run,
min.
16 CENT SENS PT 0.0000 Central Sensitivity Parti-

tion. Weighting of the
H+ concentration in CRF
with that of vencus blood
in the brain. With
¢(16)=0, zero weight is
given to venous blood at
level of the brain and a
weight of one is given to
H+ concentration in CSF.



Card No. Symbol
17 HB
18 R1
19 R2
20 CNT SENS COF
21 CRTD BDY SCF
22 KT,
23 KB
2k KT
25 MRB (CO2)
26 MRB (02)
27 D (co2)
28 D (02}
29 D (mN2)
30 B
31 FI (co2)
32 FI (02)
33 71 (W2)
3h KCSF
35 T
36 H

Wormal Initial Value

2000
.1000

.1000

"1.1380

3.0000
1..0000
39.00C0
.0500
.0500

81,9900
4.3610
2.5240

760.0000
.1000
.1100
.7900

. 1000

.0000

.0078125

Lo

Description

Blood oxyegen capacity, liters
(STPD) /1liter blood

Time constants for cardiac oubtput
response (R1l) and cerebral blood
flow response (R2) for changes

in blood chemical composition.

Controller sensitivity weight-
lings, i.e.,

Vg = 1.138Cqp(gty+ 1.15k0

Cy (1) (t-qgo) + TERMJVI(N)

where
= Blood transport delay from
a0

lung to carotid body,

VI defined in C(37), and

TERM = function of F
A(o2).

Volumes of lung {alveoli), brain,
and tissue compartments, liters.

Metabolic rates by brain,
liters (STPD)/min.

Diffusion coefficient for gas :
sceross "blood-brain", liters (10
(STPD) /min per mmig.

)-7

Barometric pressure, mmig.
Volumebric fraction of gas (dry’
inspired), dimensionless

Volume of -cerebrospinal fluid,
liters

Initial time.

gize of computer time step, min.



Card No. Symbol Normal Initial Value
37 vI(W) 87.5500
38 VI (88) 5.3900

'39 PRINT AT, TIM 0.50000
ho - UNKIVOWN . 0.0000
h1 BHCO3 Blood 5470
L2 BHCO3 Brain .5850
43 BHCO3 Tissue .5850
Wl BHCO3 CSF .5850
L5 RMI'(C02) .1820
46 RMT(02) .2150
g DJIL .0000
418 DJ2 . 0000
4oth Card:

1-6 76.2 _ WORK2
7-9
10-15 6.2 DURAT*

h1

Description

Constant that is involved in the
controller equation (See-C(21)).
Determines the normal level of
Alveolar ventilation so that
Pp(co2) & 40.0 at rest, breathing

air at sea level. When the con-
troller sensitivity weightings
are changed VI(N) should be
altered accordingly.

Value used for normal resting
alveolar ventilation. This
ig not used in the program if
vI (W) is known.

Output printed in these time
increments. However, there is
an over-riding statement that
permits no increments greater
than 0.5 min,

Tmportance related to € (39),
but doesn't seem to be of any
real . significance.

Standard bicarbonate conbtent,
liters CO, (STPD)/liter X,

o 2
37 C where

¥ = Blood, brain, tissuve, CSF.

Metabolic rates by tissue,
liters (STPD)/min.

Used in performing Dejours
experiment (Not utilized in
present runs). Brief description
of Dejours work relating O, and
00 threshold effects is given in
Grodins' paper.

(work load)
Blank
(run time for work load)

%if DURAT is less than TMAX (card 15) another work load card is read

when print time exceeds DURAT.



APPENDIX E

EXAMPLE SIMULATION
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S@AmT

WHOLE-EBODY ALGORITHM 051379 AT 030842
FEFER TO GE-FRGBS USER BUIDE TIR F4i-MED-S003

wee LOMS TERM EXPERIMENT ZIMULRTIOH eee

WAHT OUTPUT FILE A4 YeN...
‘H
SIFORTR FPECORDY INFUT.
IHFUT HO.ARD HAME FOR ERPERIMENT «I14-13A42...
BED REST

OUTPUT WANTED OF SHMEs ZTOP (eR45 ...

sE PBF BFH BFM HF

IHFUT WANTED CHSED. iA4»2k.F1i,. 4> DONE= HOD MOFE CHEEE. ..
IYME WALLE. ..
 IOHE

TIME ITEP iAd4s ldsFo.0sFB. 000,

UHIT PRINT TIME (UM I T=DAYS HOURs MINS» SECE ZTEPY < ..
FDAYE 1. . .

ELEC PRRAM. (A4: WMOREsRUM2 ...

TR

IHFUT 1.1F WAHMT TO CALL =HORT TERM MODELS

-1.
1] BED RE:T

DAY HE MM :E VR FEF BFH BFM HE
TS VI ¥ I 5. le24 1.138%8 2,25 2.1788 T2. 3823
P2 2 S.ue20 1.1821 2. 9360 2,173 Te.85z1

e++ THOFT TERM EXFPERIMENT IZIMULATION eee

EHTER ESPERIMENT CODE: LEMP=1.s TILT=z.> TERG=2.s THERMAL=%.>
REZPIRATORY=S.

Fus

THE FTORED PROTOCOL IS
TILT AHGLE TURATION RECOVERY

cDEG> CHMIMs MIM»
. 1.
vo.0 c.l 2.0

o0 w00 WISH TO CHAMGE PROTOCOLYT (YoM
=1

THE PRINT INTERVAL IS CURRENTLY .JOMIHL . :

IF ¥0OU WISH TO CHAMGEs ENTER WEW INTERYHLS OTHERMWISZE RETURN

DO vOU WISH TO CHAMSE INITIAL DATAY
1

TO CHAMGE INPUT ENTER MODEL NO. CCVE=1s THERM=2s RESP=3) s INDEX» &¥ALLUE

Il 14 T4sF1R2.50
»1 1 101,

-DD vOu WIsH TO MODIFY THE QUTPUT LISTT < H2
=Y :

EHTER LINE MO. s POSITION: INDEX RNAMES CR WHEH COMPLETE
CI1s 1K I1s1Rs Id4» 14 ADD

43



LV THERM  PESP
LIHE 1 z 3

FOZITION  2-% 1-9 1-2 b
IHDE.. 1-500 1-223% 1-1270

- PPEr IS

1 IS¢ 3 TILT

-

0 vOY WIZH TO CPEATE AN OUTPUT FILEY
T

CRFDIOVASCULAR MODEL ..

ZELT HF o oy w02D0T TVEIT DIRE TILT LERY
S0 =13 | - S S70 Sav Se ST S
+e00e +eree *o000 b +ebbe e e a o0 +eeee.

THERMOPEGSULATORY MOLEL
Tiio TZEF  DEYAF WMOFF  ITORAT  @ITOR  DIHIY  Tudll LG

125 a a2 223 - 124 120 113 1e5 123
+o044 2 SEESS . Shede soess reren e rreee sesoe

PE_PIRATORY MODEL
I wE FA O FPH CO2 CAR H+ LIF H+ TWNT RYORD FRER

1265 1oed il 10 1258 1023 1l L& i
reres reees teeee +eoes LT sobee 2 2 ot ed
JHan B3.3 5. T23 109 LE12 189,894 BE. TV L0 Se3.402
oE, 55l 5,584 42,393 52,083 -3E,.85 2.2384 L0000 98,360 385,947
5.71%5 S.5dd 106,237 37.O83 33,734 IT.e48 T.E833  45.157  11.34%
1,000 53,250 o930 L1t L3I0 123,828 o5, 350 000 Sed.5el
aE, BT 2,582 S51.143 22,999 —ol.ged H, 2T LDO0 0 T3, 35l 386304
5,708 S.541 105,111 37,330 43,790 FF.e30 TLEST 45,237 11,841
i.2a0 Fo.0el &, IS . 025 LITL O 1EVLAE0 THLRSY 00000 Sle.del
g, 539 5,587 S53.939% 122,985 -29.139 9,455 OO0 93,3581 387,125
S, 420 S.352 105,054 3IF.E12 43,793 IFLETL E.911 57.219 11,342
2.000 Ta.943 5. 454 . DEa LJIET 1250533 v4.998 V0000 31V.7eV
Az, 954 A.549 S3.840 125,365 -30,944 S.853 L0000 23,338 387,003
S.782 5,535 101.620 33,136 $3.310 37.sc04 7.250 S5.570 11.3324
2,800 74,945 o e T . 02 JITH 128,430 T4.947 F0.000 217,517
= T 2.501 S3.87% 187.458 30,439 10,223 L300 Q2. 335 3E7.023
5. 738 5,555 99,276 33.0M2 43.221  37.eV8 T.2231 S8.795  11,8%7
3,000 F4.949 =P £ 1 . 035 LI 133,459 74,928 5o, 000 917,359
az.orl 5.45%  S3.945 128, 304 -23.791 10,014 JOOE 93,334 337114
S.208 S.E58 92,163 38,034 43,832 37.500 ?.290 56.287 11.265
2,900 520333 7. 0ds L1153 LEOT LE9.FFD 85,774 . J00 557.202
3. S 2.439 49,293 S6.779 -25.3%35  10.740 000 95, 255 385.3817
. 330 5.918 95,347 33,139 43,844 30,8590 F.579 44,443 12.15=
4,000 52,355 7. 109 113 L3165 13210135 85,931 L OO0 559, 0ol
R.EVE 2.457 SG.240 S1.084 -T2.260 10,735 L0092, 353 330.104
S,.van 5.516 100,522 37.966 43.857 37.95%5 7.208 45.383 11.3212
4.5900  52.578 FPRLELL 113 518 130,492 66,317 LR00 557. 443
L 2,978 42.795 T4.957 -77.83% 10.703 LO00 93,353 325,396
.7 5.5632 102,195 37,312 432,857 37.500 T.E222 45,107 1l.882
S.000 &2.833 7.3l - 113 L3112 1300325 o5, 4581 .00l S5F.e39
8,977 I.4%3 43,352 TS.S70 -FF.011 0 1d.eEE Lo 98, 353 386. 030
S.748 5.564 103,024 37.821 43,876 37V.578 7.260 44,955 11,357



QUTFUT WANTED OR SAME.STOP feRds ...

< LHME

IHPUT WANTED CHGED. vA4,SasF10.4» DOME= HO MORE CHIZES...
ZYHE VALUE. ..

THLY « 2

HLUY L3000
fME O WHLUE. . .
AUl i.

AL 1. 0000
TYME WHLUE. ..
= baNE

TIME ZTEP whds1EsFo.0sFe ...
LT FPRPINT TIME <UHIT=DAYS:HOUR:MIMZ, SECESTEPS ...
SDAYE: 1. ¢S,

E~EC PAPAM. tA43 MORE.RUHY . ..

LN
IHPUT 1.1F WAMT 7O CALL THORY TERM MODEL:
‘1. '

0 BED. REST

IAY HR MN SE VE FEBF - EFH BFHM HE

AT 1 IAYs 0 HRs & MINs & ZEC ... AUY  FROM a00n TO

HT 1 DAY, 0O HR> 2 MIMsy @ ZEC ... AUL FROM L000a 70 1
g 0 042 4.7252 1.1232 2. 3052 - 2. 0516 73.3171
3 00 1 1e 34,7329 1.1217 . 82579 2. 0575 ¥3.5882
+ 0 ois 4.72320 1.1242 2.582395 2. 0598 4. 0313
50 2 a3 4.7E72 1.120% 2.8257 2. 0503 74,4550
e 0 1 1% 4. 7260 1.1221 2. 2263 2. 0573 74,3098
¥oon 044 4.7233 1.1205 2. 82860 2. USns 7To.3021
2 0 032 1.7174 1.119% 2.8158 2. 0501 FA.nc38
Q0 3 38 4.7174 1.118% o.B2ET 2. 0543 TH.1032
10 0 1 45 4.7158 1.11390 2.8243 . 557 Ve, 2310
t1 00 4.7121 1.,1173 2.58131 2.0913 FE.9103
12 0 1 Ze 3.7089 1.1152 2. 2173 2. 0509 Fr.2974
iz o0 0 490 4, 7073 1.1182 2.8135 2.0523 Fr.7cdl
14 o o = 4, T3 1.114% 2.83133 . 0434 73.1033
is 0o 2 1z $.7005 1.1131 2.5130 2. 04758 TE.49110
1= o0 0 1 4. 29653 1. 1105 2.3073 2. 439 73,8531
v 0 212 4. 23573 1.111%3 2.3083 2. 0451 9. 2977
13 0o 0 43 F.0711 1.10393 2.8085 2. 01433 79.6980
19 0 o 3 4. 08995 1.1097 Z.30e5 2. 0431 20. 0815
20 0 0 43 4, 5320 1.11682 . 3083 2. 4 a0, 50s?
21 01 =1 4, 5544 1.1088 c.23021 2. 03l 80,8837

1] BED REZT .

DAY HR M SE YE REBF BFN BFM HR
22 o 03 34,5303 1.1060 Z.o00s . 0329 81.243:2
23 0 02 d.E7EY 1,105 2.3004 2. 0357 21.5730
24 0125 3.6773 1.1070 2.3021 T. 0400 22.1003
25 0 2 33 F.5737 1.1055 2, 7359 2. 0302 22.48104
ce 01 354 4. 5235 1.1023 Z.7941 2. 0345 aZ.58411
27 0 2 1 4, 651 1.1033 2. 742 . 0343 33.264%
2z 0 1 118 4. 5540 1.109% D.7B33 Z.0307 83.8870
2% 01 35 4.6599 1.0923 2.7837 2. a2e0 93,3869

—

[ o I o]

.
= O
s e}
=S



+++ ZHORT TERM EXFERIMENT ZIMULHTIDN e+

== i o

3 L

L6
EHTER EXFERIMENT CODE: LENP=l.s TILT=Z.s: TERG=Z.: THEEH%L=4.,
) REZFIRATORY=%S.
i THE ZTOFED PPOTOCOL IS:
E..EFCIGE LUJRATION
PMATTES CHIN
.0 Z. 00
1oQ.0 5. 000
.a .08
EHD TiME= 12.14
OO 0w WItSH TO CHANMGE PROTOCOLY <v-H:
.
EHTER HEW PROTOCOL &F12.5 (LR WHEM COMRLETED
ESEPLIZE DURPTION
VRIATTE THIH
. 2
. F20n, S,
THE FRIMT INTERYHL 1% CURRENTLY .S0MIM:
IF 50U WIsH TO CHARHGEs EMTER NEW IMTERVALS DTHERWISE RETURM
oo w00 WITH TO CHANGE IMITIAL DARTHATY
N
o0 vOU WISH TO MODIFY THE DOUTPUT LIET® oV M
I
oo Yoy WITH 7O CRERTE AN OUTPUT FILE®Y
M
CAPDIOVAZICULAR MODEL
TECT HF co =W wOsnoT el ) DIRZ TILT LERY
S39 Snl Se3 SKa 5710 SeT oEg aTE AT
et e sevee +eess setee oy +eeeW et SOEP *eree
THERMOFESULATORY HMODEL
Tula T=BF DEMAP WORK STORAT 2:TOR BEHIV T o412 =ELIG
125 0 2. 225 124 120 119 165 1ed
*eree e e ryres O T o000 PEO+e P e
FPEZFIRATORY MOIDEL
"I YE FA D2 PR CO2 CH H+ ©LISF H+ TYHRT AVOZD FRER
1265 1264 1204 1206 1256 10332 a i i
e oo soebe ryeyys TT Y ey e . P
LS00 Td.els [ . 3s .313 121.7303 w3,367 L0000 124,73
I3, 5% 2,593 48,592 SS5.441 -95.7 3,289 L0600 93,353 385,50
5. 838 5.594 104,448 3R.225 4@.:81 AT .5630 T.193 34.933 11.78
1,000 F2.403 5.540 . 2 L3359 12353.58%: 8,545 0o 14,532
Sg, 583 BUS7E Se.087 154,832 -5.858 S, 317 LOR0 0 95,358 3ET.08
&L 0ED 5.955 104,450 37.844 42,781 3F.914 7.530 45,321 12.20
i.500 100,778 =.1110 . 0=l JATE 1200044 S1.343 0 20,000 23,40
AT, D90 2,587 S53.783 len.248 —-321.537 3,512 L0 w416 3EV. 03
S.5935 5,352 105,762 27.554 43,724 37.486 T 049 53,157 1ll.ex
2,000 101,353 0 B.023 ¢ . D59 «3TT 113,817 Sz, 072 S0.000 540080
43,583 5.935 54,454 134,314 —23.333 3, BT LN 9g, 348 WEL19
5,875 =.542 103.543 33,025 43,7833 Ir.ong T.192 S8.83F 11.78



CHAMSE I METABOLIC FATES

CHAMGE Iff METHBOLIC RATES

2.900 173 482 11,319 .
H3. 500 2,050 115,870 2917,
£2.105 23,002 119,011 32,
CHAMGEE IM METREOLIC RRTES

I,.000 200,000 12.931 .
Az, 300 T332 199.5435147 2,
2.2 31,721 10680159 3.
CHHHMRE IH METAROLIC RATES

T,500 200,000 13,824 .
4. 278 S.85%4 154,.3041731.,
9,354 FR.S51T 10409515 5&.
CHAMGSE IN METRROLIC PARATE:

G008 200,000 14,932 .
S50 149 o, 270 199, 3591979,
37.354 35,395 10,30 E2.
CHAMNGE 1M METABOLIC RRATES

4,500 2a0.000 13,127 .
== F S.220 204, 1n32040,
S4,.85% S4.0453 110,785 32,
CHAMGE 1M METABOLIC RATES

SoO0n 200,000 15,393 .
ST b S.e02 207.3212023.
S, 193 59,257 114,227 3.
CHAMHGE I METABOLIC PARATES

200,000 15,5795 .
5.364 218, 358621
3. 174 115,340

IN METRBOLIC RATES:

=

e g0
el AR |
g TY R N
T g T
T 4 in

S, 00 200,000 16,0329 .
ar . Tasa S.iel 2i2.6092148.,
57.512 &7.457 lie.l82 35,
rHEMGE 1M METABOLIC RATE:

5,500 2000000 15,233
V. T03 S.040 214.30421e9.
EY.E2T BTL.A3ER 115.3%2 34,0
CHAMNGE IN METABOLIC RATET
T.000 200,000 16,737 .
V.5 4,932 215.33721586.
1,591 1.225 103.570° 41.
OUTPFUT WANMTED OF SAME.ZTOP o

2 TOF

MFCOs=

MFPeOe=

083 1.312

1059 573578

3E7 43,782
MRCOS=

[ 0 g ]

FAENE |

[n PR )]
-
-

[ PR

[ SX ]

(LY

[ IEPXIRY N

e

[ |

aTE 2.507
S021588. 450
333 4E.292
" MRCOS=
avF 2.55%5
1301725203
032 43,140
MRCOZ=

oy 2293

1321757 . 247

£30 42,975
MRCH2=

UELL . add
ageivel. a3
023 4z2.211

021 2.4

DP21800. 118

321 42,556
MRCOE=

034 . 668
TES1814. 733
232 42.521
EHE ..

-

it Nt

FO e T o

132 L e
1)

VI RO

(98
Lt s fU
o 0n

fey

Ly Ny

00 fa 0000
. .

.

—

TR XY

wd L) e T
M

Favy

gV

o ) 10 4

a0 fn

[ ERDOONS M|
[ 2N 3 2
[ e SRR o
]

e =f

RN Y A

-

1

L nb O T

[ Tl

J

—;l-lj:l

=. 3l

21.173
25.ee0

-
t

317

L oan

58,532 153,940 31
MRO2= G

)

T
1 4]
e

wh
(21

—
l‘?-

.1.5@1 15e.
MrOZ=

EiR =T s}
e
I v

2320
.0

261 1

MrOz

S0, 000 447,241
7. 960 404, ond
ig. 754 23,461
= 1.855%

S0, 000 498, 331
Qg, 007 417,341
4..bU' gn.BndE

2. 1359
g, a0n Sie. s
QT35 424,533
S3.749  2E.el2
= 233332

). 000 515,333
a7 .325 429,184
53.431 30,487
= Z.4580

0,000 524,770
S7.312 431,158
=) |

Q0. 000 534,703
o7.882 432.813
S7.ZE0  3E.974
= 25459
20,000 S30.363
IT.RES 434,479

SE56  33.540
= 2 ETE3

S, 000 539,742
22,034 430,061
S4.218 3240114
= SRR

ag, ooa 534,729
S8, 03s H37.566
49,951 Id.148
= Z.E178

S0, 080 543,990
35,141 433,155
43,838 4.5149

by
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ko

LISTING QF WHOLE BgDY ALGORITHM

!uc
SEG MAIN
IN GUYTON
IN PPPPPP
IN TTYIOB
IN SEGi}
IN TOSHOR
SEG GWORKs, (MAIN)
IN GUYYY
SEG NEW[02*, (GWORK!
IN TTYOUT
SEG NEWIOs ,GWORK
IN TTYIN
SEG OLpI0®,GWORK
IN PUTIN
IN PUTOUT
SEG STM®s {MAIN)
IN TERG
IN EXEC
IN cvs
In ALGO
IN BLKDAT
IN TRDAT
IN NDAT
IN STATE
IN DELAYC
IN X10D
IN z
IN R
IN RINTR -
IN TRINT
SEG XERCe®,{(5TM)
IN CONTRL
IN Xx10
SEG GROD®,(5TM)
IN GROD N
SEG THERRes{STH)
IN THERM

’ LIBRARIES
LIB LEC®UR,
Lis MSCcslOCaL B

END
!‘C
C PROGRAM GUYTON
9 CIRCULATORY DYNAMICS = CIRCE
< CIRCE}

REAL NAE;NED;NID:NOD.I‘,LPK.KID.HOZ,NOZ.KCZ.HPL.HPRl12l33tnﬂo
REAL LVM, 13 iFPsKEWKODsKIRyKI»LPDIKES

REAL KCD+KEDsKN1I+KN3sNAGIKIE+KO

COMMON/TOSHOR/TTSHOR(20) +FFSHOR(20)

DATA FFSKHOR(3)/+19908/

DATA FFSHOR{2)/22.83/
COHHON/ARRAY/TtitVBD:VVStVPkIVASlVLA.VRAiVAEIPAIPAHiLVHI

» VRE+PRASQRNIVPEsPPAIPP ) s CPAIRPAIRVMIVLE yPLAPQLN»PLI
» ALBr»RPVIRPTIPGLIGPO1Q5 sVVEIVVBIPVSIPGVIRVGIQYOIAVE
COMMON/ARRAY/ZCNZ)CN3,RVS)PGSyRTP4QAQ,QRO1GLOsDVSsDPASDASIDLAIDRAY
. PALPAUC AUBsAUNIAUG1AU2,AUB DAUIAUIIAU +AUOsAUH»VVH,


http:KCDKEDKNI*KN3NAOvKIE.KO
mailto:NEWIO@2.IGWORK

50

LISTING OF WHOLE BODY ALGORITHM

. AU9 9 AUM AU VIF yPOLPTY PTSsPIFsCPI4PTC,CPPPPC,PVGE
COMMON/ARRAY/PC wPcpsVTCoPLDeVTLIVTD,VPDsDPLICP1DPCoDPI+LPDIDLP
. DPPsCHY s PRM)PGR)CPG PGP yGF 1 s PGXsPGCyPGHyPG2,VGDVG o
. EPH3GS50,GP2yGFPDsAARRR .RFN:APo:GLP.PFL,GFR.TRR.VUD
COMMON/ARRAY/REKWNOD sNEDINAE'VECICKE+KODIKEL +KIRIKIEsKCDKED*CK ]
L] CNAYCCD VIDIKE oK1 oVIC,11 2VTYZ yVTZ4VUZZTVZWPPLs
. DFZsX 312 sPRISVTISoVP PRPsIFPeGPRIKNIPKN] s AMRANP
COMMON/ARRAY/AME ¢ AMC»G511AM3 3AMS 9 AM SCNEIAGKIANP 9 ANT 9 ANCG520G53
. ANGsANMsVE sHMLIsHM 981 SVIEWVIBeVIMIRCZIPO24RKCHRCL
. RCDsVRCsRSNIOVABFNIDOR,AOMsP10,0SVPOT ,FPOD,POBAR]
COMMON/ARRAY/ARZ24POC2sAR3I»ARMICNBIGFNsAN7sAHBAH »AHCIAHL ) AHZ 1AHH e
* AHH;CNY.CNX.VVl.VVZgVVS.VVégVV71TVD'VTW.HSR;HSL;N]D.
® SR yVVRsRARICV sCN73AUXAUKSAUZSY 1CFCoCPKIPCESCPR
COMMON/ARRAY/LPKsDPOsHYLIKID'AMT s ANT S POKsPONsATKIAZKsAIK)CNRICNZ
. AHKsSRK sV sV2DeZl 222 423 124 925 926 327 428 +HMKy
. HKMsPOVsPOZsRDOIQO2yRBF 4yMO29sPOAsPOY s ANUSPORWGF 2 4HMD
COMMON/ARRAY/DHMPORs 3 sU +VPleT1l JGF3sGgF4sAUPIAUVIRVIJAUY0UT
- DSP.AHZ.AHY.OSA.PPI'CPN.POSQPLF'PPQ'PPN.PPDGPFl’DFPO
* VPF sPPRyPMCsPMSsPMPyHR JCPFePCPsDAL»DLZsDPY,,pPL,4GPZ
COMMON/ARRAY/NOZoKCZoVIZsHPROHPLSTHIALOYEXCIOZMIPAZIPPZ3SVOAUL
. YV9,024,91 .EngﬁRFQQRF.RSN’BFM'RAMQDVS,PVO.RHQ;QOH’
L PMC P20+ MMOPPDOIPOEIAMM o A4K I POM2OMMsPH]I s PMIZPHU4EX]
COMMON/ARRAY/G2 3Q3 +PM5sPK10Z9 +Z104Z111Z12¢213021%992152216+PK2
. PK3QFIS.STA|PAR.GBL|ﬁNT.ANZ,ANX,ANV|AN*,ANR.AUQ:AUR§
4 AUSyA37B,HI A2 A3 ,AUCBAUAB,GCB,CAB,

lAUHlOAUHzlAUHaivaTI|VOTZUVQT3IVOTlRTR.VILQVASGGVRABI
2VLAQIVVSgs VPAQIRNS s RSR1ANGSsByRT+CRASRNKIRCsCATIVICASHANZy
3AKA.ANCN|ANMM.AN3;ANTC’ANGSSQANGTQA'ANARakNER;ANK'DESC'VUGF.
QUOC.GPI'VOB,RNA¢V6I.SR!.V7I.SRL.VAZ.SRZ.V?Z.Xé'x7.X8,

GATH AMS POF s POUSAM2,A5K s NAD KOs CAASSRMVINT 4 VUS,

GDUMMY (51 ) ,TITLE(500),DUMNY(40)
COMMON/NuMEROIKnNOiZG!|NTINEC4UN1151N21NTIMEPaNN:HAXNO;NT‘ME
COMMON/STORE/NG] yNG24,NGI sNGHAINGS s NGH4NG7 o NGB INGFsDToTLP 2 TNPyND

* TMoTMM,NFIRST2ZZ(15) ,0LY(T)s0BY(T),YMINCID) ,YMAX{IO),
. NePT(18) 4BETAL §0) s NGRAPH( 10} s GRAPH{ 10) ¢ HEAD( | 9) s NOEXP
N +DTMAX '

COMMON/TAPE/TOTALigGUY
COMMON/DEMAND/ITAPEQ, ITHME, JEXECN s ICONVI »TNOUT e XX}
DATA INOGOO/'N Y/s1Y00Q/Y t /4 ISPOL/'RUN v/

C
c WRITE(&e724)
€ 724 FORMAT({Y}GUYTON MODEL FROM WHITE+/
C 1 ' REFER T0 GE=ASG USER GU}IDE ?»
C 2 'TIR 74)}=MED=40047)
Cc SEE IF CONVERSATIONAL INPUT,
C 17 WRITE(6,20)
C 20 FORMATIYOCONVERSATIONAL INPUT (A4) YsNeoot)
< READ(5,2],ERR®=19)} iCONV] - -

2} FORMAT(AR)

[BgUY=13

C [FUICONV] ¢EQe INOOQO} GO TO 25
c IF(ICONV] +NEs 1YOOO «AND» ICONVI oNEe ISPOL) GO TO 19
CC SEE [F TQ QUTPUT TAPE.
¢

C 30 IF(JCONVI +EQe 1YOQO +ORe ICONVI ¢EQe ISPOLY} GO TO 40
CC HERE IF NOT CONVERSATIONAL MODE.
C WRITE(64+32)


http:WRITE(6.20
http:AHKSRK.V9

C
<
C
¢C
<
C

c

C
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LISTING OF WHOLE BODY ALGORITHM

32 FORMAT('0ADD DATA FiLEses')
CALL PUTIN .
GO 70 38

HERE IF IN CONVERSATIONAL HODEe

40 WRITE(64721)

721 FORMAT(' ADD DATA FILE(BADD TTYDAT)Ieen')
ICONYVI=IYO000
ITAPEO=INQOO
CALL ERTRAN(9,MDyMT}

WRITE (44210} MDsMT
i0 FORMAT (/¢ WHOLE=BODY ALGORITHMT,10X1A6," AT *,A6/
0 REFER TO GEwAGS USER GUIDE TR 741=MgD=5009%%//
& SX,'ese LONG TERM EXPERIMENT SIMULATION 9s#%/)

25 WRITE(&6,26)

26 FORMAT('OWANT OUTPUT FILE (A4) YiNeos')
READ(Ss21,ERR225} ITAPED
IF{ITAPEQeNE«IYOUO«AND« [TAPEO«NE«INGOO)} GO TO 25
CALL ERTRAN(G,'0ADD o+TTYDAT « *}

CALL PUTIN

-IF{ITAPEQ +EQe INGGO) GO TO 3}
REWIND 7

TNOUT = 500G,

WRITE(7) TNOUTsT.aT T

X} = 7

TNOUT = O«

31 CALL TTYIN
ITHE = |}

CaLL TTYOUT

38 IF({I «GTe Ua5) [=045

100 IFCICONVI «EQe IY000 +ORe ICONVI +EQe ISPoL) GO TO 50
CALL PUTOUT :

GO TO j02
HERE IF CONVERSATIONAL MODE
50 JEXECN = O
ITME = O
CALL TTYOUT
IFITEXECN «EQe 0) GO TO 102
HERE WHEN FINJSHED ALL TIME STEPS [NPUT,
TTSHOR{(1) = VB
TTSHOR(2) = V7i+V72
TTSHOR(3)=REF
TTSHOR(4)®BFN
TTSHOR(S)=BFM
TTSHOR (6 ) sHM
TTSHOR(7)30SA
TTSHQRIB)=T
IF{AUL oLE DG )TTSHOR(B) =D,
IF(DUMMY{S0) oL Te 1o} GO YO 888
CALL TERG
888 CALL TTYIN
ITME = 2
CALL TTYouT

102 CALL GuYYY

G0 TO 10O

SK,END
SUBROGUTINE PUTIN


http:WRITE(6.26
http:TTYDAT).qn

100

3
731
579
580

101

52

LISTING OF WHOLE BOPY ALGORITHM

COMMON/ZARRAY/ZA(B00) ,TITLE(S00) +CcOL120)+ALPHA(20)
COHHON/NUHERD/K.NO(ZO)aNTIMECaUNiTS.NZ:NTIMEP;NN.MAXNO:NTIHE
CDMMON/STORE/NGIONGZfNG3:NGﬂ:NGS:NGb;NG7aNGBvNG?:DT.TLPaTNP.NDg

o THaTMMaNFIRST2ZZ{15) ,0LY{P},0BY () ;YMINCLIO) »YMAXIiID},
» NaPT(18) sBETA(10) yNGRAPH(10) ,GRAPH{ 10} ¢HEAD (19} +sNOEXP
. 1 DTHAX

COMMON/DEMAND/ ITAPEO ITMEs JEXECN s TCONV s TNOUT o XX1
DATA INOOO/N v/

DATA ALL/ALL '/ sBLANK/® t/1SAME/YSAME s/
DO 1 J=1s500

AlJ)=0,

TITLE (J)=BLANK

NZ=0

NTIMEPS]

NN=]

MAXNO=}

MIXX = 1

READ(5,100) VALUE'NUMBRO*SYMBOL

FORMAT (E13e4s2X,1592X,4A4)
JF{MAXNO«LT«NUMBRO) MAXNO=NUMBRO
IFINUMBRO+EQ.Q) GO TO 3

A{NUMBRO ) =VALUE

TITLE(NUMBRO ) =SYMBOL

HIXX = HIXX * |

6o Jo 2

OSPBA({286)

WRITE(6,73)) MIXX

FORMAT('0%316»"DATA RECORDS inNPUTe')
WRITE{4,580)

FORMAT(® INPUT NOsAND NAME FOR EXPERIMENT ([43i5A4)eee?)
READ{(53101+sERR™579) NoEXps (HEAD(J) »Jd=]15)
FORMAT(14,15A4)

GEY OUT .JF CONVERSATIONAL MODEs

37

38

<40
201

IFVICONV] eNEs INQOO) GO TO 3}
IF(DSPY 37:38,37

NFIR3T=0,

CONTINUE

JF{N=10) 20},38,201

READ{59200) (ALPHALG) yumi,20)
FORMAT {20A4)
JFLALPHA{ L) +EQeSAME) GG TO 32
IFCALPHA(L ) «NEeALL)} GO TO 4
READ{g,300) NTIMEC,UNITS
WRITE(6,102) NOEXP,{HEAD{J} Jd=1l,18)
WRITE(6471) UNITSo(TITLECJU) »ALJUD 9»J=™} ,MAXNQ)
G0 T0O 31

Do 5 K=}],20

1FlALPHA(K) »EQeBLANK} GO Torb
CONTINUE ’

Kuli

KaKw]

00 10 g=lsK

L=}

IF(ALPHA(J) EQeTITLE(L)) GO TO ¢
Lel+]

IF{LeLTeMAXNO*]}) GO TO 7
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WRITE(2,530) ALPHA(JY)

23

530 FORMAT(/" THE VARIABLE 'sA4:+'15 NOT AVAILABLE To THE PRINTER+'/

531

*
»

* CHOOSE ANOTHER ONE 7O TAKE ITS PLACE«Y/

t ABG )
READ(2+531) ALPHALJY)
FORMAT (A4)

L=}

G0 T0 7

io
32
33
34
300
g2
1234
13
21
22
70

71
31

COL{JImACL)
NOLJg) s .
CONTINUE

GO TO 34

DO 33 JalK
ALPHA(JI=BETA{J)
NO(J)ANGRAPH(J}
COL{J)=GRAPH(J)
READ(54300) NTIMEC,UNJTS
FORMAT(164+A4)

WRITE(6,102) NOEAP, (HEAD{J)yd=l,iB)

FORMATOLHL 42X YEXP v, 14/

Y

501 FORMAT(/* YOU CANNOT ASK FOR TIME UNITS OF *,Af4,%e%/
444 TYPE BSECSB:OMINS@ BHOURE, OR BDAYSP BELOW /

&
%

»
*

CALL NTRAN(7 1104004444}
IF {Jop . Te0) GO TO 1234
IFIK.+GTL10) GO TO 70

WRITE(6421) UNITS, (ALPHA(J)1J®}sK)
FORMATL'D * A9, 10(8XA%51%))
WRITE(gs22) (COL(J) ,Jdm] ,K)

FORMAT(Y *,5Xs?0' 42X F10e42901XeF10e4))

GO TOo 31}

WRITE(S371) UNITSs (ALPHA(JI sCOLEJ) s dm] K}
FORMAT (60X 2HO »AH//S5(4X2A%,* =

RETURN
END
SUBROUTINE PUTOUT

COMMON/ARRAY/A(S00) ,TITLE(SC0)4C0L(20),ALPHA(20)

COMMON/NUMERO/KsNO{20)»

NTIMECcUNITSsNZsNTIMEP sNNaMAXNOINTIME

Y218A4//1)
IF{ITAPEQ +EQe INOOO) GO TO i3

'FIQedsHX))

COMMON/STORE/NG} 9sNG2yNGIsNGH NG5 sNG44NG7 ING8INGT DT s TLP s TNP 4ND,

THaTMM ,NFIRSTZZ(15) ,0LY{F)»0BY (D), YMIN(LIO),YMAXL{IOD)
NePT{18),BETALIO) yNGRAPH(10D) ,GRAPH(J0) s HEADL19) y NOEXP

»DTMAX
COMMON/TAPE/TOTAL

COMMON/DEMAND/ ITAPEQs I TMEs JEXECN ICONV s TNOUT s KX 1

DATA INOOO/'N v/

DATA SECS/*SECSt/,TMIN/+MINSt/yHOUR/YHOURe/ ,DAYS/*DAYSY/

DATA ALL/*ALL Y/ »BLANK/Z?
EQUIVALENCETA(]L)sT)
TaA{i}

IFIUNITSJEQeSECS) g0 TO 2
IF(UNITS+EQeTHINY GO TO 3
IF{UNITS.EQeHOUR) GO 7O #
IFIUNITSEQeDAYS) G0 TO B

WRITE(Z2,501) UNITS

" UNIT")
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20

1434
34
75

3l

70
71

51

52
53

54
400

H50

55

56

LISTING OF WHOLE BODY ALGORITHM

READ{2,500) UNITS
GO Yo 1

NTIME=T# 600

IF(NTIME«LTNTIMEP) GO TO 65
IFENTIHE«LToinNZ*])*50) g0 TO 6
NZBNZ¥]

GROSSU=TMIN

G0 T0 &

NTIME=T

IFINTIME«LToNTIMEF) GO TO 65
IFINTIMEe TednNZ®))®60) GO Tg 6
NZSNLZ+]

GROSSU=HOUR

GO 7O 6

NTIME=T /404

IFINTIME«LT+NTIMEP) GO TO 65
IFENTIMESLTe(NZ*1)®24) GO To &
NZsNZI+]

GROSSU=DAYS

G0 TO 6

NTIME=T /1440,

IF{NTIME'LTeNTIMEP) GO TO 65
JFCALPHALL ) s NEALL) GO TO 7
WRITE(597)) NTIME,UNITS(TITLE(J) JA(J) 4J814MAXND)
GO TO 51

DO 20 | = },K

It = Notl)

COL{i) = A{li}

CONTINUE

IF{ITAPEO +EQ+ INCOQ) GO TO 34

CALL NTRAN(7»12400,4, )

IF (Jel.T+0} GO TO 1234

IF(K»{0) 75,75+70

WRITE(6»33) NTIME,(COL(g)sy=1sK)
FORMATIY V,1402X9F10e4s9(1X,F10e4))
GO TO 51 )
WREITE(&,71) NTIME,UNITS{tALPHA(J)},COLEJ) 1 dB] oK)
FORMAT(//7/56X 1541 X A4//5(AX A4, = tF100444K1))
NTIMEPBNTIME+]

IFINZeLToNN) GO TO 53

WRITE(6+52) NZ*GROSSU
FORMAT I 4s I XeAH)

NN=NZ+}

IFINTIMEeLTeNTINEC) Gp TG 65
READ(5,400) NTIMEC,CUNITS,SYMBOL ,CVALUE
FORMAT(I64A49A49E1346)
IF(SYMBOL'EQeCUNITS) GO To &6
IF{CUNITSNE+BLANK) GO TO 59

I=e5

IFCAL2)eGTs+45) Al2)meb

DT®=DTMAX/5.

TNP=eT+DT

DO 55 MN=]4+MAXNO
IFISYMBOLEQeTITLEIMNI) GO TO 57
CONTINUE

WRITE(2,56) SYMBOL

FORMAT(/' 1 DO NOT RECALL "»A4.'BEING READ N W TH THE %/

5k
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. ¢ INITIALIZING DECK» TRY AGAIN YO CHANGE [7S VALUE
. t BY TYPING BELOW AS FOLLOWS,t/
- ' ABC = XXXaXXX')

READ(2,500) SYMEBOL,CVALUE

500 FORMATIA4,41XsFBe3)

&4

57
58

59
Bé
82

&0

83

61
62
63
65

&b

a5

GO TO 450

WRITE(6958) NTIMEUNJTS,SYMBOLsA{MN) ,CVALUE
FORMATIY " ,vATY5,1%,A%,
1 IXsA4y? CHANGED FROM "4F10e34* TO *,F10,.,3)
A(MN)I=CVALUVE

G0 70 54

IF{K «+GTe 10) GO TO 82

WRITE(6486) CUNITSy (ALPHA{J) s} ,4K)
FORMATI'D *3A4 006X A441X0)
IF(UNITSSsEQeCUNITS) GO0 TO 65

IF{K +LEe¢ 10) GO TO 83

WRITE(L260) UNITS»CUNITS

FORMAT(? OQUTPUT HAS BEEN CHANGED FROM %Agqet TO %,
* ARyttt )

UNJTS®CUN]TS

IF{UNITS+EQeSECS) GO TO 61
IF(UNITS+EQeTMIN} GO TO 62
IFIUNITS+EQeHOUR) GO TO 63
NTIMEP=®T/1440,%1«

NZ®T/ 1440007

GO TO 64

NTIMEP®Tagle*}

NZI=T

G0 To 64

NTIMEP=RT+ |,

NZET/460

GO TO 64

NTIMEP®RT/60e%1 e

NZ=T/ 1440,

NNBNLZe]

RETURN

IF{ITAPEC +EQ, [INOOQ) GO TO 35
CALL NTRAN(7,9}

STOP

% END
SUBROUTINE TTYIN

COMMON/ARRAY/A{500),TITLE(500),C0L(20),ALPHA(20)
COMMON/NUMERO/K»NO{20),

I NTIMEC,UNITSsNZyNTIMEP ¢NNsMAXNG4NTIME
COMMON/TTYIOB/VCHGS (200,2) s JTSTEP(100,5) +PLOTPT,PLOTTH
COMMON/PPPPPP/PLOTBF (10146} yRUNSTPy JEXECI+ IPLTPT

1 STLOTBF (103 KSTOPP
COMMON/DEMAND/ITAPED , I TME  JEXECN» ICONVI s TNOUT +XX1

DATA STOP/'STOPY/ 4 IPLL/YPLOTY/

DATA BLANK/! "/ +DONE/'DONE®/

DATA 1ISTEP/'STEP ¢/ ,INOCOQ/ 'N s/

DATA SAMEE/'SAMEY/

DATA JMORE/'HMORE'/;JRUN/IRUN v/
DIMENSION 1TSYM(4), ALPHA2(6)

DATA [TSYM/'SECSYy*MINS*+"HOUR®,*DAYS*/
DIMENSION TDELTA{(4)

DATA TDELTA/+D1666667310¢6003144047

v/

25
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DATA ZRO/'0 Y/ PLSSS/ Y+ */+EXPPR/'E vy
TDELTALL) = o / &0,

RUNSTP = (0,

PLOTTH = AL})

IPLTIPT = |

MAXNG = 500

READ INPUT VARIABLES WANTED®
20 WRITE(6,21)
2} FORMAT(' QUTPUT WANTED OR SAME+STOP (6A4)ess*)
READ(5,22 ,ERR=20) (ALPHAZ2(J)Jm],4)
22 FORMAT(6A4)
IFCALPHAZ2()})} «NEe STQP) GO TO 100
IF{a(500}) +LEs Os) g0 TO 501
QUTPUT FILE OF FINAL DATAsos ey
DO 520 1 = ]1.,500 ’
IF(] «EQe | +0oRe | «EQe 278 eQRe ] +EQe500)AaLi) = O
IF{1 +EQ, 500)GO TO 5}2
IF(ACL) «EQe O¢ eaNDe TITLE(I)eEQeBLANKIGO TO 520
512 WRITE(B84510) Al st »TITLE(])
510 FORMAT(EL1306»2Xsl802XsA4)
BACKSPACE 8
READ(B»S11) [ALPHALJY s =], 13)
Sil FORMAT(13Al1)
IF{ALPHA{12) J+NE, BLANK) GO TO 524
HERE IF O DATA«
ALPHA{}IZ2) = ZIRO
ALPHALL3) = ZRO
524 JFLALPHA{L)) +EQs PLS5SS) ALPHA{13} = BLANK
BACKSPACE 8
WRITE(8,513) (ALPHALJ) »Jm2210) yEXPPP,
i {ALPHA(J) 3J= 1 o130 i TETLELD)
513 FORMAT(I3A}12Xel542XsA4)
520 CONTjNUE
I =0
WRITE(B8,522) |
522 FORMAT(ISX,15)
END FILE 8
WRITE (6,533)
533 FORMAT(* STEADY STATE FILE CLOSED.?)
501 |FUITAPEQ «EQs [NODO) STOP
END FILE 7
107 WRITE(6,101)
101 FORMAT(Y OUTPUT FILE CLOSEDe NORMAL EXITet)
STOP
100 IF(ALPHAZR(1) «EQe SAMEE ¢ANDe JTME oNEe+ 1) GO TO 160
K = @
DO 25 J = ],6
IF{ALPHAZ(J) +EQe BLANK) GO TO 27
K = J
2% CONTINUE
27 IFIK +EQe O )} GO TO 20
IF{K +GTe 6) K = &
DO 35 [ = [,K
DO 34 J = ] MAXNO
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J1 8 J
IFCALPHAZ{I} «EQe TITLE{J)}) G0 TO 3}
34 CONTINUE
HERE IF AN CQUTPUT SYMBOL BAD.
WRITE(6429) ALPHAZ(])
29 FORMAT(Y SYMBOL %;A4s* WRONGe TRY AGAINe'")
G0 TO 20
HERE IF A GOOD SYMBOL.
31 NO(1) & V]
ALPHALL) = ALPHAZL(])
35 CONTINUE

160 ISTEP = |
jve = |}

START OF INPUT FOR A TIME STEP.

READ ANY CHGS+WANTED.

39 jiVe = O '
IFCICONY] «EQe JRUN) GO TO 301}
WRITEL&64401)

40 FoRMATL' INPUT WANTED CHGED(A42XsF 10041
1 * DONE®= NO MORE CHGES,¢s"!

42 WRITE(64+#%1)

4} FORMAT(' SYMB VALUEewo?)

30! READ(52434ERRT42) SYMBOLCVALUE

43 FORMAT(AG,2XsF}0eH)
IF(SYMBOL «EQe DONE) GO TO 50
IF{SYMBOL .EQ, BLANK) GO .TO 42
DO 45 | = ] ,MAXND
11 = |
IFISYMBOL *EQe TITLEL]I)) GO TO H4é

45 CONTINUE

HERE WHEN A SYMBOL NOT RECOGNIZED«
WRITE(S6+49)

49 FORMAT(® SYMBOL NOT RECOGNIZEDe TRY AGAINe")

303 JF(ICONVI «EQe JRUN) GO TO 301

GO TO 42

46 VCHGS(IVCsl) = 1
VCHGS(JVCs2) = CVALUE
JF{ICONV] «EGe JRUN) GO TO 302
WRITE(6,150) SYMBOL,CVALVE

I50 FORMAT(? " ,A4,2XeF1044)

302 [FE{IVC «LTe 200) GO TO 47

WRITE(6,48)
H8 FORMAT(® BUFFER -FOR CHGI*FULL+")
G0 70 50
47 IVC =1VC + |
1IVc = pve + 1
G0 TO 303

READ TiME STEP CARDe
50 IF(icONV] +EQe JRUN} GO TO 304

o7
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313 WRITE(6455) .
55 FORMATI(Y TIME STEP (A4s1XeF6e0sFbe0)ene/
1 * UNIT PRINT TIME (UNIT=DAYS,HOUR ,MINS,SECS;STEP ) eee')
304 READ(S 156 yERR®50) JUNITSsxXPyXZ
56 FORMAT{AN,1Xs2F640)
1 2 %2
2 = XP
IFCIUNITS «NEs lISTEP) GO To 200
C WILL CALCULATE AND OUTPUT RUN STEP»
CALL TIMPRT(PLOTTMIDlaiHIPIMI»1I51)
TT = PLOTTM + RUNSTP
CALL TIMPRT{(TTsD2yfH2yM29]52)
CALL TIMPRT{RUNSTP,ID3,iH3+IM34+1I53)
WRITE(6:108) IDLrIHLIMIIS1ID201H24IM2s
I 1S29]D3+]H3I» IMI»S3
108 FORMAT(Y RUNSTEP *,7(%s")," BEGJN"',
P oL3Xa7(%e)s® END®48X97(%e") s INTERVALY/
2 ' Y3139 'DAY s 3sTHRY VI3 "MNY]Ie'SEY,
3 2(3X,13,°DAY Y J3,*HRY , 13 ,"MN?,13,*5E¢})
200 DO 58 [ = |44
17TSY = 11}
IFCJUNITS vEQe [TSYnijlid) Go TO 62
58 CONTINUE
C HERE WHEN ERROR IN TIME UNIiTe
GO TO 313

62 IF(1 +LEe O) GO TO 30

JFt12 +LEe O) GO TO 50
JYSTEPLISTEP, 1} = |
JTSTEP(ISTEP+2) = 17TSY
JTSTEPLISTEP+3) = [IVC
JTSTEP({ISTEP,5) = 2

C RUNSTEP = MINS FOR RUN STEP»
RUNSTP = RUNSTP * (FLOATSI)&TDELTA{]TSY))
PLOTPT = RUNSTP / 14Q.

C
c
C READ EXEC PARAMETER.
IFLICONVI +EQse JRUN) gO TOo 73
69 WRITE(6,70)
70 FORMAT(' EXEC PARAM,(A4) (MOREJRUN)goe')
73 READ(S5,72,ERR®69) IEXECI
72 FORMAT(AH) “
IFLIEXEC] +EQe JMORE} GO TO 80
JF(IEXECI «EQe JRUN) GO To 80
IFLIEXECY <EQe [PLL)} GO To 80
WRITE( 64751 .
75 FORMAT{' DO NOT RECOGNIZE EXEC PARe TRY AGA[Ns')
g6 To 73 ’
C

80 JUTSTEP(ISTEPs4} ®™ JEXEC}
IF(IEXEC] +EQe JMORE) GO TO 900

631 WRITE(6:629)

629 FORMAT(®* INPUT 1eIF WANT TO CALL SHORT TERM MODELS'})
READ(5,430,ERR®631) A(499)

630 FORMATI(F12+0)
GO TO %0
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c
900 }STEP = [STEP + |
IFUISTEP oLEe 100) gg TO 379

WRITE{(&6+85)
‘85 FORMAT(' BUFFER FULL FOR TIME STEPS,.¥%)
JTISTEP(BG,4) = JRUN )
90 RETURN
Eg END
SUBROUTINE TTYOUT
COMMON/ZARRAYZA(S00) s TITLE(S00)COLE20)sALPHAL20)
COMMON/NUMERO/KsNO(20)
1 NTIMEC UNITSyNZyNTIMEPsNNyMAXNO NTIME
COMMON/TTYIOB/VCHGS (200,32} 21 JTSTEP(100+5)+PLOTPT,PLOTTH
COMMON/DEMAND/ ITAPEQ, [TME» JEXECN JCONV[»TNOUT 2 XX1
COMMON/PPPPPP /PLOTBF (101 ,6) yRUNSTP ,IEXECI ,IPLTPT
I STLOTBF(101)+KSTOPP
COMMON/STORE/JUNK(118)yHEAD(LIT) s NOEXP
COMMON/SEGL 1 /TIMEC ,TIMEP ISTEP41IVC,ITSY
DATA INOQO/'N vy
DATA JMORE/'MORE®'/ s JRUN/Z'RUN '/
DATA IPLL/'PLOTY/
DIMENSION TDELTA(4)
DATA TDELTA/e01666667,1+9604,1440./
C
¢
KSTOPP = O
TOELTA(L) = 14760,
T = A{l)

C SEE IF TIME 70 BUFFER VARIABLES TO0 PLOT,
IFLT eGEe TIMEC ¢ANDs JTSTEP(ISTEP»H)
H sEQe JRUNI GO TO 71
IF{T oGEes TIMEC «AND. JTSTEP{ISTEP,:d)
1 «EQe JPLL) GO T0O 71
[FLPLOTTH egTe T) GO TO 80
71 IFUIPLTPT «GT, 101) JPLTPT = 101
IF{ITAPEO +EGs INQGO) GO TO 72
WRITE(7) (A(1)a1%1,500)
TNOUT = TNOUT % .
72 TLOTBF{IPLTPT) = T
DO 81 ] = 1K
J = nNot])d
PLOTBF ¢(IPLTPT 1) = A{J)
81 CONTINUE
IPLTFT = [PLTPT + }
PLOTTM = PLOTTHM * PLOTPT
IFUIEXECT eNEs 1PLL) GO To 80
C SEE IF THIS ROUTINE CALLED JUST AFTER INPUTTINGe
B8O IF(ITME +EQe« O) GO TO 100
ISTEP = |}
IV = |}
IFLIEXECI +EQe IPLL) 6O TOo 200
WRITE(6.356)) NOEXPs(HEADIJ)pu=] 415}
WRITE(6,211) (ALPHA(J) s yg=toK)
IPAG = 2
G0 TO 200

29
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HERE AFTER A LOOP THROU MODEL*
100 JFCIEXEC] +EQe [PLL)} GO TO 35
SEE If TIME TG PRINT,
IFLT oLTe TIMEP) RETURN

OUTPUT VARIABLES.

COMPUTE TIME.
CALL TIMPRT(TIDloInl»IMI41IS51)
BUILD QUTPUT [N COL{5)}.
11 DO 15 1 = j K-
J = NOGI)
CoLif) = ACy)
15 CONTINUE

ASSIGN 17 TO LBACKK

GO TO 310 -
17 WRITE(6,18) JT0lalHL»IMIISE,(C0LIY) sum] 4K}
18 FORMAT(Y v,413+5F10¢44FF¢3}

COMPUTE NEXT TIME TG PRINT,
30 § = (T / TDELTA{ITSY)) + JTSTEP(ISTEP,5)
TIMEP = 1 + TDELTA(TSY)

SEE IF END OF TIME STEPs
35 IF(T +LTe TIMEC) RETURN

HERE WHEN FINISHED A TIME STEP.
IF(JTSTEP(ISTEP+49) +EQ» JUORei g0 Tg 50

HERE WHEN FINISHED RUN STEP
KSTOPP = |
IFLIEXECE +EQe IPLL) GO TO 360
GO TO ROUTINE TO PLOT.
3460 CONTINUE

HERE WHEN NEED TO GO BACK TQ TTYIN TO GET NEW TIME STEPS
IEXECN = |
RETURN

HERE WHEN NEXT TIME STEP IS IN JTSTEP(50+4)s AND
CHGS+FOR SAME IN VCHGS(200,2)¢ EXEC PARAM+IS MORE»
50 IsTep = ISTEP * |}

COMPUTE TIME,
200 CALL TIMPRT( (T IDIsIMI+IMIIST)
SEE [F ANY CHGS+ASSOCJATED WITH THIS TIME STEP.
201 IF(JTSTEP{ISTEP»3) +EQe 0} GO TO 210
IF(AL2) «GTs «5) A{2) = o5
il = VCHGS(]IVCal)
IFLIEXEC] +EQs IPLL) GO TO 408
ASSIGN 205 7O LBACKK
GO TO 310

60
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205 WRITE(6,206) IDIsfHIsIMI 1St TlTL;(llinA‘lliuVCHGS(IVC323
206 FORMATI(' AT '4i3s" DAY:':I
i Y MINs?'y124" SECY,
2 " ses ",A49Y FROM'SF10eHe? TO'sFl0eH)
408 A(il)l = VCHGS(IVC,2)
INC = Ve + |
JISTEPL JSTEP+3) = TSTEP(ISTEPs3) = |
GO TO 201

PUT MAXeTIME FOR TIME STEP IN TIMECe

210 jTSY = JTSTEP(ISTEP,2)
1 ® (T/TDELTALITSY)) + YTSTEP(ISTEP,1)
TIMEC = | « TDELTA(ITSY)
IF{IEXEC] +EQe iIPLL) GO TO 35

GUTPUT IF THIS IST TIME TYYOUT CALLED.
IFUITME «EQe 1) GO TO {1

PUT NEXT TIME TO PRINT IN TIMEPe
60 70 30

ROUTINE TO ASK FOR HapRpD CcOPY EVERY 25 LINESIERASE PAGEOUT HEADING.
310 JF{IPLTPT +EQe JRUN) GO To 332
IPAG = [PAG *+ |
IF{IPAG +LTe 25) GO TO 332
WRITE(6,4361) NOEXP,(HEAD{J) su=},15)
361 FORMAT(Y v,[4,2Xy1544)
WRITE(H9211) (ALPHA(J) 3Jd=}K)
211 FORMATU'ODAY HR MN SE'26(6XsA4))
[PAG = 2
332 GO TO LBACKK(17,205,340)

%y END
SUBROUTINE GUYYY

PROGRAM GUYTON
CIRCULATORY pYNAMICS = CIRCE

CIRCEL
REAL NAENEDsNIDyNOD,J 1 LPK4KID,MO2Z2,NOZ+KCZ ,HPLyHPR12,13,MM0
REAL LVM 1 IFPsKEsKODyKIR K1 sLPDKEL
REAL KCDsKEDsKNI KNI sNAOIKIE KO
DIMENSION FUN§U 4 oFUNZL 14 sFUNIC14) yFUN4E 14 sFUNGE 14) yFUNT L 1 4)
COMMON/TOSHOR/TTSHOR(20) :FFSHOR(20)
COMMON/ARRAY /Tl aVBD I VVSaVPAIVASIVLASVRAYVAEsPASPAMIL VM,

* VRE .PRA .QRN .VPE .PPA .PP‘ ‘CPA QRPA .RVM QVLE ’PLA 'QLN ’PLI »
® AlBeRPY RPT+PGL sQP0sQ5 ,VVEsVYVEsPYSyPGV ,RYG,QVQ,AVE
COMMON/ARRAY/CNRsCNIZJRVSIPGSsRTPyQAQsQROyQLOIDYSDPAIDAS;pLAIDRAY
. PALsAUCLAUBJAUN2AUS1AU2,AUBsDAUsAUIIAD AUD AUH,VV Y,
» AUT s AUM AU s VIF +POL o PTT s PTSoPIF2CPIoPTC o CPPyPPC,LPVG
COMMON/ZARRAY/PC sPCOIVTCsPLDsVTLAVTD s VPDsDPLACP 1 2DPCHDP I +LPDIDLP
* DPPyCHY s PRMIPORICPGsPGP yGF 1 9 PGXsPGCsPGH)PG24VGDIVG ¢
. EPH G50 +GP2:GPDsAARRR JRFNAPD»GLP+PFLsGFR,TRR,VUD
COMMON/ARRAY/REKsNOD s NED'NAESVECICKE+KODIKEL ¢ KIRoKIEWKCDoKEDCK] ¢
. CNAZCCD,VIDsKE oK1 sVICoI1 oVTYeZ VTZWVUZ,TVZ,PPZ,
. DFZ3sX 312 1PRESZVTIS VP PRP»IFPsGPRIKNI KNI s AMR, ANP

COMMON/ARRAY/AMIAAMCaGE L 1AM 2ANS 1 AN 4 CNE+AGKsANP AN pANC2G52:653
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. ) ANS9ANM VB j)HM1 4HM 8] (VIE vIasVIM4sRCZ,FPO02,RKC,RC]

° RCOIVRCIRSNIOVAIBFNIDOBIAOMIPI0sOSVIPOTPODPOBsARI
COMMON/ARRAY/ARZ23POC AR3I)ARMCNB sGFNAH7sAHB AN JAHCAH) JAH2AHY,
* AHM 4 CNY JCNX YV o VVZ  VVE ,UVE VY7o TVD,VTW ,HSR,HSL,NID,
e SR s VVRIRARICY pCN7sAUXAUKIAVUZsY »CFCICPKyPCESCPR
COMMONZARRAY/ZLPK yDPOyHYL ) KIDsAMT 4 ANT ,POKsPONsAIK 1AZKJAZKCNRYCNZ,
® AHK3SRK VY sVZDeZl 922 423 +ZH 925 426 327 78 LHMK
* HKMIPOVsPOZ)RDOIQRO2sRBF 4 MO2)POAIPOY 2 ANUPORyGF23HMD
COMMON/ARRAY/DHM)POQs13 U 3VP1oT1 ,GF3+1GF4sAUP AUV RV1,AUY,0UT,
* DSP 2y AHZ s AHY s OSAsPP I 2 CPNSPOS»PLF PP IPPNPPDPF I 4DF Py
» VPF1PPRyPHCsPMSsPMPsHR JCPFsPCPIDALrDLZWDPY yDPLsGPZ
COMMON/ARRAY/NOZ2sKCZ,yVIZoHPRyHPL sSTH ALOsEXC902ZM PAZ4PP2,SVO,AUL
b VV?402A4Q1 »EXEsARFyQRF ;RSMyBFHMsRAMOVS PVORMO,QOM,
. PMOsPZ20sMHOIPDOIPOE 1 AMM s AYKIPOMsOMMaPMIL 1 PMIsPHUEX]
COMMON/ZARRAY/Q2 ,Q3 ,PM5,PK1 29 4230,Z31,212,203,Z14,215,216,PK2,
. PK3|FIS|STAtPAR|GBLoANYnANZnANK:ANVsANWaANR.AUQ,AURn
* AUS»A3783HI sA2 2A3 LJAUCB1AUAB,CCB,CAB,

JAUH [ +AUH2 AUH3 ) YOT] 4 VOT2sVOT3sVOTH)RTR,VIL,VASD)VRAD,
2VLADsVVSO ) VPAOIRNS sRSR+ANGSsBIRTICRASRNKIRC,CAIVICASAN2,
3AKA»ANCNANMM ANy ANTC 9 ANGSSsANGT yAg ANARSANER W ANKIDESC o VUGF »
4UOC,GP 1o VOB s RNAIVE1 sSRI V71 9SRLaVE24SR2aVT72:X61XK70X8
SATH AMS ¢POF +POULAM2 ,ASKNAD ;KO3 CAAISRMVINT,VUS,
SDUMMY (S1)sTITLE(S00) ypUNMNY (40)
COMMON/NUMERO /K NO(20) JNTIMEC,UNITS ,NZ NTIMEP 4NN yMAXNO 4NTIHE
COMMON/STORE/NG) s NG2yNG3sNGH4yNGS sNGLy,NG7 sy NGB INGFoDT+TLP s TNPND s

L TMyTMM NFIRST«ZZ(15) 4,0LY(F)20BY(P) JYMINCLIO) ,YMAX(10),
L NyPT(lg) ,BETA(L10) NGRAPH(10) ,GRAPH{10),HEAD{19) 4NOEXAP
. 2DTMAX .

COMMON/TAPE/TOTAL

DATA FUN U IoFUNLU2) ZFUNLE3IsFUNLC4) 4FUNJE(B)oFUN L&) sFUNYLT),
SFUNLBCBYSFUNICPISFUNELIO)eFUNI(L1)oFuUNLiL12)y/

] OoenlosbDOeslins)2503]10c16001)er2490e0]e930003007

DATA FUNZEJIsFUNZIR2) 2FUNZEIDsFUNZ2(4) JFUN2(S)sFUN2(8) FUuN2IL7),
SFUN2(8)sFUNZL{F)sFUNZ(IO)s>FUN2{L1)sFUN2(12)2FUN2(13)FUNZ2(14)/
1000 sDe0vmb030003m303e75347 1 0920632¢4,9¢8980¢,130541000031345/

DATA FUNICI)oFUNI(2) oFUNI(3) yFUNI(4) yFUNI(D)9FUNILED JFUNI(T ),
SFUN3(8) ,FUN3(9),FUN3(10),FUN3(IL1) FUNI(12),FUN3(13),FUN3(14)/
*000s 100602001997 1249030931300 90B93B0ss46:1450,00145030e/

DATA FUNS(L) oFUNA(2) yFUNSEI) oFUNH(4) yFUNS(S) 9 FUNGLO) 4FUNR(T ),
SFUNZ4EB) yFUNGISR) oFUNLGCLIO) yFUNGL I L) oFUNGCI2)sFUNGSI3) sFUNY( 4/
4= 1000100 =80 s0v3™}es3eb9IetTe40b0s1)ebrl0erl305450000s]3+5/

DATA FUNSLIDIsFUNGL2) yFUNSIL3) sFUNSGLA) 4FUNSIB)2FUNGLSL) yFUNSIT),
SFUNGIBYsFUNGETIoFUNSCJO) vFUNGT 1 1) oFUNGT12)2FUNGLI3) oFUNGE U/
= 00es 1000009000700 08909933083 30391029)10340060043,10004904/

DATA FUNTELIsFUNTI2) oFUNTU 3 oFUNTCR) JFUNT(B)sFUNTIO) yFUNTIT )
sFUNP(BYFUNTE9) JFUNYCI10) JFUNZLLL) JFUNTCL2Y3FUNT(I32,FUNT(1R)}/
6(0es70330036+25360e230910001)0¢2180e0+}55900¢,¢05,400¢,405/

DIMENSION FUNB(LI4) 3 pUNP(IS)oFUNIOCLI4),FUNLLI(B4YoFUNIZILY)

DATA FUNB/DssDe01l 453055009080 242¢283¢3250,3000006711125¢,

] 000300 es04/

DATA FUNF/0090e06375¢900511000300¢3125¢9m0]1415009»e325i750pm0e35,
I 300ey»e35/

DATA FUNIO/Oes0e1754900210003009125¢0=004,4150009m0}2
1 200e12423+43000e2=023/

DATA FUNL1/00s1036260e¢0102410009lesid400y08
1 180e4945,25003e5,43000048/7

DATA FUN12/0033¢87950033¢214750,4e12,100¢,9,250125+
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] 409915009513 9300045+23/
COMMON/DEMANDZ/ ITAPEQG s ITMEs IEXECNY ICONVI»TNOUT$ X X1
DATA INGOG/'N Y/+1Y000/Y Y/ 1SPOL/YRUN /

102 T=aT+]2
SUBROUTINE HEMO

CIRCULATORY DYNAMICS BLOCK
HEMODYNAMICS

YRDRVPSVRC=VVS™VAS=VLA=VPA"VRA
VVSEVYS+DYS*[Z+VBD 39286 )
VPARVPA+DPAS [ 2¥VBDe, |55
VASusVAS+DAS#[2+VBDe, 251
VLASVLA+DLA®]2+VEBD#*, 28
VRA=YRASDRA®[ 2+VBD#* ,0574

VASO = 116 » ANV

VAE = VAS = VASO

PA®VAE/ 00355

IF{PA+LT+0¢) PA%.0001}
PANS1004/PA

PAZmPA/AUH

CALL FUNCTN(PAZJLVM4FUNL)
VRAD = 0235 & ANV

VRE = YRA =~ VRAQ

PRA=VRE/ «005

CALL FUNCTN(PRASQRN,,FUN2]}
VPAD = 4072 * ANY

VPE = YPA = VPAD

PPA=VPE/ «00%8

PPl=s026PPA

IF(PPieLTeDe) PPIRIGsve(»}2)
RPAsPPles{wneb)

PP2BPPA/ AUH

IF{PP2¢LE«Qe) PP2s.0001

CALL FUNCTN(PPZ,RVM,pUN3)
VLAD = eg94) @ ANY

VLE = VLA » VLAD

PLA=VLE/ 0}

CALL FUNCTN(PLASQLN,FUN4)
RPVsle/{PLA+204) /40357
RPT=RFPV+RPA

PGL.=PPA=PLA

QPO=PGL/RPT

ANU=ANM

IF (ANUs| Teeb)ANURGS

VYVE = YVS web74#ANVa(ANU=] o) »ANY
VVSO = «674%ANVE(ANU=L o ) oANY+VVT
YV8 = YYS=YVSO
IFCYVBe | Te+000])VV8= 0001}
PVSmV¥YB/CY

VUS = VASO+VRAOQ+VPAD+VLAGHYVSO
FRi=PRA

IF (PRASLT«0¢)PRi=aq,
RVGm=2.738/PVS

QYO={PVS=»PR} )/RVG
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CNISCNI*(((PCmlTo)}oCN7+ 7)o N2w NI}l
AVE=(AUM™ o} oaUY+],
RVS®mAVEe{1¢4/CNIIsVIMel{ (ANU=]} o) nANZ*},)
PGS®PA=PVS
RSN=RARSARM*ANUSAUMepPAMSY [ MeRYS®],79
BFNePGS/RSN

RSMxANUSVIMePAMBAUMS AMMSRAN

BFM=PGS/RSM
DSBFS({FFSHOR(2)=22:83)%0¢007962
QAORBFN+BFM+RBF+DSBF+ (PA~PRA}SFIS

QLOslL VHSQLNSAUHHSL sHMD eHPL

QRO®QRN® ( (1 e=QRF ) sUH*RVMOHSRO¥HMDeHPR*QRF*QLO/QLN)
QPO=QLO*{QPO~QLOI/V

QVO=QRO*(GVO=QROI/X

DVS=QAQ=gVO

DPA®QRO=QPO

DAS=QLO~QAD

DLA®QPO~QLO

DRA=QVQ"QRO

SUBROUTINE AUTO

120

144

126

127
128

AUTONOMIC CONTROL BLOCK

EXEx(Be»P20)*EX]I*(EXCmlelel]R
POG=POT i
IF (POQeGT+8+)POQ™8,

IF (POQ4LTH¢)POQsY,
PAlmPaePOQ/8o=EXE

AUCED,
IFIPALleLT 480 )AUCE0O36(a0s=FPAL)
JF{PALeLT 40+ )AUCE] 2

CALL FUNCTNIPAL2AUCBFUNT}
CALL FUNCTN(PA] JAUAB,FUNIOD)
AiB = ] .+CCBeAUCB+CABEAVAB
AUn=(
IF(PAJsLTe50e )AUN® 20 (Bge=PA})
IF(PALoLT 4204 )AUNSSE,O
AUb=AIB~AUY

AUBZAUK® (AUL=} )

DAU=DAUS (AUC+AUL+AUN=DAU)}ZZ/Y
AUJRAU S (DAURAU YIS J2860 /28
IFLAUJeLTe0De ) AUJED
IFLAUJ=12) 12641270127

AU AU jesAUZ

GO TO 128

AUs{AUJel e} ®AUL+ ]
IF(STA+GT ¢ 00001 ) AURST,
AUD=AU=]1,

AUP=AUODSAUQ* ]

CALL FUNCTN(PA]AUH] FUNTL)
AUHZ2 = AUJI=AUHI

AUN = AUH+({AUH2=AUH)®[286¢/28
IFISTA +GTe «DO0O01)YAUHRSTA
AURRAUQ®AUS*].

CALL FUNCTN(PA]) VAT FUN}2}
vaT2 = vOTl = VOT3

6l
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Yol = VpT+(VoT29VpT)ej2e64/L8
JFISTA +GTe «00001) VOT = 4,25
ANY = VOT = AUV
AUM=e |5+ ,85%AUP

c

¢
IFL13eLE+12)60 TO 148
IF(ABS(DAU=AUJ)eGTsDAL) RETURN

110 [F (ABS(QAO0~QLO)}eGTse2)RETURN

IF (ABS(QAUQPO0).GT,,2)RETURN
IF (ABS(QAO=QGRO)+GTse4)RETURN

G

E SUBRQUTINE HORMON

CruvessasseestassssteststttgsentedotsttlecateaisRigsstsladanestessoasntosnlvsnsd
C
C ALDOSTERONE CONTROL BLOCK
C
CAHRP S UBES UV EBYENVETSIERSSLRRRVIFVINVOINENUSOFSLBROENRFEARSBR0LADOIIORAITOEOGS
1648 AMR=CKE/CNA/A3=AZ
iFlAHR.LTOOO?AMR'OO
CALL FUNCTN (PAJANP,FUNTZ}
AMI=AMI+{ANMsAMP@AMR=AM] ) /2
AMCEAMCH (AM=ANC)a{ ] «=EXP(=]/ANT})
AMBZD 03927 8%EXpi=s037)0ANC)
CrE s acaessnusisnt st ssdsnuteteetsldgaassaecalistatsPatisdalotsstsnsassnsdnsesss

c

C ANGIOTENSIN CONTROL BLOCK

C

CORBRBERCHLRRESRASRRSFOANREPREIN0EISVONORERSISENRERNTIRROEBLEINNEESOSSTREGEGIRES
CNE=]S524=cNp

IFICNEeL Yol s JCNE=®]S

CALL FUNCTN(PAR,RNS ,FUNS)

RSR = J0C+*REK®RNS#(}e~aANGS=Be{GFR®*CNA=I775})
IF{RSR sLTe 0o} RSR=0

RT ® RT+*{RSR=CRASRT) a{]le=EXP{~]l/RNK))
RC = RT/VP

ANl = CAIV +CAS#*RC

ANZ2®ANZ2* (AN =CAARANZ)I»{feeEBXP(n]/AKA))
ANC = AN2/VP/ANCN '

ANM = ANMM™AN3®EXP({=ANC/ANTC)

IFCANM oLTe e51ANM=.5

ANSS = A®({ANCale)

ANGS = ANGS+(ANSS=ANGS)*l/ANGT

C
C SUBROUTINE BLOOD
¢
C

RED CELLS AND vISCOSITY BLOCK

c--ﬂ&----a--.q,,----'..-t---—--q'-'-----qq-‘--.----‘QP----‘--’--------QQ------
C gL00p VIScOSITY .
C---ﬂﬂ—.O--Q---m---n’---q--.--ﬁ-ﬂ-d.-ﬂ-qﬂqu'.n-‘--._-.Q-.-aﬂ---Q-----.---—--ll
i70 VvasVP+VRC

HM=l0DeeVRC/VB

VIE=HM/ {HMK«HM) /HKM

VIBuV]IE+]l+5

ViM=e3333eV B .

Cn-l'P-Q--q--.-.--qt----------p--.n.d----ﬂcwg-qﬁt-qql--.-q-.-.--..ﬁnuo-h-.--u--nl
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C RED BLOOD CELLS

C—n--—------n-nq-----q---n---q--ﬂn-n--ucug-----.---.------a-~-—n------.----~-
RCI=RKC®VRC
POZ=Pol=POT
JF(PO2eLT¢e2375P02m42375
RC1=PQY#sPO2
RCD=RC}»RC2Z
VRCsVRC+RCD¥*]

SUBRQUTINE MUSCLE

MUSCLE BLOOD FLOW CONTROL AND P02 BLOCK

alalialalal

180 O0OSA=ALO=VPF#.5

OVASQOSA®HM®5 e
. € INPUT FROM SHORT TERM
OVA=OVA®FFSHOR(3)/0,.,19908
OVS=QVS+( (BFMeOVA=RMO)} /HH/Se/BFM=QVS) /26
PVO=ST+1480VS
RMO®{PVO=PMO)*PM5/(PM]*ePK3I=PMY)
QOMEQOM* (RMO=MMO)*{ J o=EXP(~]1/Z51})
PMO=PK2/(PKi=Q0M)
PM|=PNO
IFIPMIoLTePMIIPMI=PHI
P20=PMO
IF(P20eGT48+)P20=8
AOM=LAUP=l ¢ )502A%]
MMO=AQOM*OMMEEXCH( (o= (Begagi=P20)*e3e/5]29)
PDONPYOw40e
POE=POMSPDO+1,
IF{POEsLTeoQO05IPUE® Q05
AMS=AMS+(POE=AMS) s { | +mEXP(=]/A4K})
POF = le + POU*PDO
AM2 ® AMZ2+(POF»AM2)s]/A5K
AMM = AMSeAM2

<

¢ SUBROUTINE AUTORG

C

C NON=MUSCLE OXYGEN DELIVERY BLOCK

C AND NON=MUScLE LOCAL 8LOOD FLOW CONTROL BLOCK
c-lllw-l----n--q-n-g--u-wvw--—---.w--u-------q--_.-qc-----n-b--w-..—D--Qn-un--.-poqu
-C AUTOREGULATION,RAPID

c-------n-u-u--g----t--o--asnnu- P T Y L P T e PO P LD L LD L bl Ll b o ol b h ke ddad ol
OSV=O5V+( (BFNeOVA=DOBR)} /HM/De/BFN=0SV) /27
POVe(QSVeS7+14
RDOmPOT#*],

IFIRDOWsLT+50+ }RDO=S0,

DOB= (POV=PDT ) »2876+45/RD0O
MOZmAOM®*02Me {1l e={B8+0001=Pl0)o®3+/512.)
QOZ'QOz*(DDB-MOthi1.wEXP('I/ZH)I
POT=Q02+.,00333

Plo=POT

IFIPOTeGT e8¢ IPLO®B

POD=POV=POR

POBuPOB+{POKsPOD+] +=POB)/Z
IF(POBelLTes2)POB=,2 &
ARI=ARI+IPOBwAR] } ol | ¢=EXPI=»]/ALK))
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ARM=AR]®AR2#AR3
Cw---D-p—-n----psounOn-nc-------ﬁ--.-----.--------#—--u--‘--—no--—-ﬂﬁﬂ‘-.ﬁ—-'
C AUTOREGULATION, INTERMEDIATE

c (T E XY Fr T P90 T Y & 4 L b 2 3 2 2 ¥ ] ----’--.-----------------ﬂﬂ-_-----“-ﬁ----u‘-aﬁ-ﬂh--H
POASPOA+(PONSPOD*] +=P0A)/Z
IF (POA«LTesB)IPOA®H
ARZBAR2¢{POA=AR2)8( | ~EXP(=1/A2K]})

c—-ﬂ--un--ﬂnnn----qmo -w-------.-Q--w-----q-‘-ﬁ-----qﬂqﬂﬂn.nﬂﬁw-#toﬂﬂﬂﬂﬂ--ﬂﬂﬂ

C AUTOREGULATION,LONG~TERM

o o o o s om0 o gy B e Ot 0 T D Oy O S AU o O T O T S0P Y D S R
IF(POD) P4y 1729192
192 POC=POZ*P0D«+l.
GO TO 196
194 POC®POZ*POD*e33¢%],
196 1F (POCsLTee3)IPO0Cmys3
AR3=AR3+(POC=AR3II*]/A3K

SUBRGUTINE ADH

ANTIDIURETIC HORMONE

N ONOD

CNB=asCNA=CNR

AHI=220PR 3

AHYRAHY* (AHZ=AHY )} #0007 ]

AHBEAUPw] ,

IF{AHB LT o0e)AHB®O,

IF(CNBeLTeOe}CNB=0, -
AHEAH*{CNZeCNB*AHB=AHZ*AHY=AH) /T
IF{AH«LT 0w JAHEO,

AHCBAHC+{ ¢ 3333¢AH=AHC)® (i e EXP{=]/AHK))}
AHME g u (]l ,=EXP(=0,1g0g¢AHC))
JF(ARMebLTee3) AHNMNE ]

SUBROUTINE MISCy

C
<
C
Clﬂll.nﬁlihﬂliﬁﬁltitili!lllC.t.t!ti.l!it'.t!'lttﬁ‘!Q!O!‘li‘laiualscll!t.tiﬁb@
Lo
C VASCULAR STRESS RELAXATION 8LOCK
c .
Cnt.l-nattt-ltatot--icttt¢tnoa‘;i'vtccltntsclt00Otititﬂ!!Giﬂiitiiattiﬁﬂ'lﬂi‘i

VVaBVVE*(SRP(VVE=YS J=VV7myV6I/Z

VV7aVV7+VVoe(le=EXP(=]/SRK))

Vol ® yel+(SRICIVVE=YF)=Vbi1~V71)/2

V7l ® V7ieValellemEXP(=]/SRL}I

V62 = SR2e(VVE=VT)mV72

ViZ2 m Y72eVé28]/SRM

VVT ® X68YV7+X78y71+X8ey72
C!.lt!IOtniti.ltﬁiottlaitl'Ctlbcﬁitiitt"l.CBQDUio*.,l"i!g‘i.‘lﬂli!.l.!.tl!l
C
C THIRST AND ORINKING BLOCK -
C-tclu-aaoaoa*scitcntut'tnttttcui-tacctstcsssitnoutilelttti.tictttccaoovt!tui
c .

TVZI= (0] ®pAHN=«007)*STH

TVDsTVD®(TVZ=TVDI/L

IF{TVD LT 0} TVD®G,

IFEVINT «GTe «00001) TVD=VINT

VTWaV JC*VEC


http:IF(AHM.LT
mailto:ARZCAR2+(POA-AR2)@(I,.EXP('I/A2K
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c.‘l".'.t!’ﬂ'iﬁl‘i'DICD"B"I.l‘..ﬂ!l‘ﬂ6l.lﬂO.D'.‘.!li'ﬂﬂa“lﬂﬁ.‘ﬂ'ﬁ'o..ﬂﬁﬁﬁi

C

c AUTONOMJC CONTROL BLOCK

C ADAPTATION OF BARORECEPTORS

C

CO.‘QQQOICU"COCO..!'O..Qit“lll"ﬁ'ﬁ'...‘ﬁl“l...‘..i'll‘lﬁﬂﬂ.ﬁlﬁiﬁfﬁiﬁiiili
AU4sAU4+AUBS]

AUH3 = AUH3*{AUHZ=],)s1sAUK
VOT3 ® VoT32(VOoT2-4,25)» jeAUK

SUBROUTINE HEART

HEART HYPERTROPHY OR DETERIORATION BLOCK

la¥aBRa¥alal

c—w- ---ﬂ--'ﬂ---g-D"O"“-ﬂ‘-ﬂﬂ-.ﬁ'--.'-‘--'-.q-.-HﬂQQwﬁ'---ﬂ'.-.ﬂ..-----ﬂ-ﬁ-ﬂl

C HEART VICIOUS ¢Y¢Le
c--------n-----g-ﬂ--?-w-----—q--.--.‘-—.--;---0------.-----o‘ﬂﬂhnnnﬂnn-ﬁ----ﬂl

DHM2({POTege} w0025

HMD®HMD+DHM® | ‘

1F (HMDeGTeleiHND=],
CQﬂ---e.-n.-----¢---ll--OI.--u---'--ﬂ------------n---.-'ll-n----ﬂuﬂw-—-ng--ow-.--nc
C MEAN CIRCULATORY PRESSURES
c-.-----.--ﬁ'-‘eﬂ--_—"-—ﬂ--------‘ﬂ“-ﬂ--_-q-‘-ﬂ---q---'-ﬂ---ﬂ.-.--bo---n.---al

PMCE{VAE+*VVE*VRE+*VPE®VLEL/ 01}

PMSH (VAE+VYVE+VRE)} /409375

PMPm(VPE+VLE}/+01625
CtiCﬂiﬂil‘i".‘&ill““i'llli.l!.ﬁtﬁﬂ.tt.li.illl‘ﬂlQ.batlDQ‘..U.GG.U'.‘OQGUG‘
¢ .
C HEART RATE AND STROKE VOLUME BLOCK AND TOTAL PERIPHERAL RESISTANCE
C
C.Cl!!.ﬂ"tl'tﬁlll‘.'!"‘.lﬂi..lﬁlli'l.it'i!l’.!Dl'0'!‘.0'.‘0"".0.00'05l!ﬁi

HR®(32e+H1 ®*AUR*PRA®2¢)s{{HMD=1e)sebe10}

JFLAUL'GT«00001)G60 TO 210

GO TO 220

210 HR=HR+(0eH4/7 1440007
220 CONTINUE
RTP={PA=PRA}/QAQ
SVv0=QLO/HR

SUBROUTINE CAPHMBD

CAPILLARY MEMBRANE DYNAMICS BLOCK

s W alakale

130 PTYT={(VTIS/12e)0%20
. VIFsVTS»Vg
CALL FUNCTN {VIF PTS,FUNS}
PIFsPTT=PTS
CPImlFP/VIF
PTC=e25eCP]
CPP=PRP/VP
PPCueH4sCPP
PVGsRVYSe] .77%pFN
PCRPVG*PVS
PCOSPC#PTC=PPC-PIF
VTICaVTCe (CFC#PCDmVTC ) /2
PLD=7+8+PF~PTT
VIL®VTL+{+004sPLD=VTL)/Z
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LISTING OF WHOLE BoDY ALGORITHM

IF{VYTLeLTeGs }VTL=0»
VIDeVTC=VTL=VID
VTISaVTS+VTD® |

¢ INPUT FROM SHORTY TERM
ViL2FFSHOR(1)/710004/400
VPQ-VPD+(TVD-VTC*VTL=VUD‘DFP-VPD*RTR ~VIL)I/Z]
Ve & VP + VPDel/13

C
Isin]jeZe¢TeT]
JERABSLVPLI/VPR/ )
IFCEebTol) Imly
IF(E3+ToTlelTel) In]3eT=T]
T=j+Ti
T1=a7
C
C
c 200 CONTINUVE
C SUBROUTINE PULMON
¢
E PULMONARY DYNAMICS AND FLUIDS BLOCK
C
PCPx+450PPA+eSHOP A
PPIm2e=e]150/VPF
CPN=2PPR/VPF
POSECPN#® o4
PLF=ipPI+11e¢)#e0003
PPOSPLF#CPN
PPNu(CPP~CPN)#*0000225
PPDePPD+ (PPN=PPO=PPD)/Z
IF(PPR*PPDOI=e025:¢L 700+ )PPDO®{ «025~pPpR)/ ]
PFIn(PCPwPP|+POS«PPC ) eCPF
DFPaDFP*(PFI~PLF=DFP) /2
IFCVPF*DFP# =00 «LT o0+ )DFPE{«Q0)=VpFi/1]
VPFaYPF+DFP*]
PPREPPR*FFDel
C
€ SUBROUTINE MisSC2
C
C.ﬂﬂti!liill'!lltl‘lﬂil!&ﬁd&Gi!.‘.‘t'bitﬁbi'ib‘cﬂa‘lﬂ."ﬁi.ﬁit‘q&‘.ébaﬁll&t.ﬂ
¢
C HEART HYPERTROPHY OR pETERIORATION gLOCK
g'ﬁﬁﬁ..att‘l'lil.ttt"'l.il..lﬂ".'..l.llll!"'liiﬁﬁ,!.‘ﬂ‘.'i‘l..Gi.‘.'ﬂ‘ﬂ.ﬂ‘

HPLEKPL*{ {{PA/100+/HSL)®*Z13)~HPL)®*]/57600¢ .
HPR=HPR*{ ({PPA/ |5¢/HSR)*%213)*HPR)I* /57 400"
c‘l..l..!!..‘;‘tbﬁ‘.“'!llQi'l'lGlﬂ...l.‘lt.iﬁ".q!l.tl‘i'.“la.'i.“&'.‘l‘t‘

¢
C . TSSUg EffFecT ON THIRST AND SALT INTAKE
¢
CG'!Oisltl'ti'l'lﬂilillilt‘l!il!‘l.'ltt.iﬁtl*llalu"b.!t'l'i.!lntﬁtll!llﬁltﬂ'
STHR(Z10mwPOT)oZiis () ¢+ATHo(ANCwios)}
IF(STHeLT 41 )5TH=]|,
IF{STHeGT 4B )STH=B,
<
¢ SUBROUTINE PROTEN


http:IF(STH.LT
http:PCP&94S'PPA+.56
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LISTING OF WHOLE BODY ALGORJTHM

TJSSUE FLUIDSPRESSURES aND GEL BLOCK

[a¥alal

C--'D----w--—-n-a_,---—n.-qo----.--n----.q-----qu----.-.-----uﬂcﬂa-n------ﬂano-l
C PLASMA AND TISSUE FLUID PROTEIN
c LAl L D L D L T D L L L T P Y Y LR o 1 Ly P e L L L 2 Db X A L L L Y- b b P L L L b T 1 Al
135 pPLapPL*{VTLecPI=DPL)/Z
IF (PCe| TeOo)pCsO,
DFCsOPC+{CPKe(CPPnCPI ) #PCasPCEDPC) /2
DPi=DPC=pPL
CLI=LPK® (CPR=CPP)
IF(CPP+«GT+CPRIDLZ=4 ,4DLZ
DLP=DLP+(DLZI~DLP )/
PRPSPRP+(DLP=DPO*DPL~DPC~FPDI)*]
C O e g A e P A A P a0 o A Y o e O P A W R D S OBy b W D PR R OF Y Op S8 G S OF A sl gy Ay T D Ry T 0 G

C GEL PROTEIN DYNAMICS

C--Fﬁﬂ—t-—-whhn-_----an---——-u-w---u--a.----a--------wﬂ-.--“-ﬂ'-------nﬂﬂ;ﬂ9-'
18] PGXaCHY##2%,0)332%CPGE+CPG
GPDaGPD+{ 0005* (CPl~pGX)*YG=GPD) /2
GPReGPR+GPDe]
IFPaiFP+(DPI=GPD} e}

SUBROUTINE KIDNEY

KIDNEY pDYNAMICS ANp EXcRgTION BLOCK

NnOOODO N

j42 GFI®{{GFN/s 25" e)oGFyl+}e
IF{GF3¢GTs 5+ )GF3mib,
IF(GFIeLTev4}GFIBe Y
AAR-31.67uv1n'¢AUM-ARF+l..ARFlueracta.+ANAR.€ANM-1.l)
RE®AAR*S 1 o669VIiMa {1 g+ ANERS{ANM=} 4} )
PAR=PA=GB|
RFN®=PAR/RR
RBFaREK#RFN
150 APpDmAARSRFN
ANK = ANM
IF{ANK oL.Te lo)} ANKm]e
GLPesPAR«APD
PFL*GLP*PPC=]|8¢
GF i=GFN
GFN=GFN+ (PFL®+00781=GFN)*GF2/2
IF (ABS(GFN=GF!)eGTes0021G0 TO 142
GFR=GFNaREK
IFIDESC «GT7s O4) GO TO 151
VUGF = ¢20GFR
GO0 TO )52
151 VUGF = VUGF+{. Z'GFRnVUGFiOIIUOC
152 VUD = VUGF/{1e*GPIs(ANK=lo))=e0258REK+ 00} *REK/ AN/ AHN
IF{VUDLT,..0002)VUD=,0002
IF(VOB +GTe +0000}) VUD=VOB ‘
CH-ﬂ'--Q---'---Q-OO-Q.-.‘--q--.-ﬂn.e*----q---q.uﬂ-ﬂ”*#'.---,.-.-.O--a--Q-Q--
< KIDNEY SALT QUTPUT AND SALT INTAKE
C {SEE ALSO ELECTROLYTES AND CELL WATER BLOCK)
c.--.-ﬂﬂﬂ-ﬂﬂtﬂ-q--‘-...--u-ﬁ--.---.ﬂ‘---.--q'ﬂﬂ‘.--"--.----'.--q‘--..-..ﬁ—--
NOZ= 1000 ¢VUD/AM/{CNE/CNXSCNY)
NOD=NOD+{NOZ=NOD )} /2
IF{NAQ «GTe «0000}) NODmNAQ


mailto:PGXOCHY**2@.01332eCPG+CPG

[aNa¥alalal

faFaNaRal

SUBROUTINE IQGNS

160

LISTING OF WHOLE BODy ALGORITHM

NEDaNIDeSTH=NOD+RNA
NAE=NAE+*NED®]

ELECTROLYTES AND CELL WATER BLOCK

VECHYTS+VYP+VYPF

CKE=KE/VEC

KOD={ ,00042+CKE+,0

IFI{KO ¢GT+ +0Q0001) KOD = KO
KIR=2850¢+]40+*CKE

KIEasK]ReK1

KCD=KCD+ (KIE® O} 3=KCD)/2Z

KimsKleKCcpel]

KED=K[D=KCD*KOD

KE®KE+KEDw ]
CK1=Kisvic
CNA=NAE/VEC
CCOmCKi=CNA
VIDnyID+ (4,01
VIC=V]C+V]ID*

#CCDeVIDI/Z
!

SUBROUTINE GELFLD

140

1106
120
130
140

150

CHY=HYL/VG

GEL FLUID DYNAMICS

PRME®SeFeCHY?242

PGR= s 4aCHY
CPGaGPR/VG
PGP+ 25%pPGX
PGC=PGP+PGR
VIFaVTS=VG
CALL FUNCTN
PIFSPTIT~PTS
CPIxIFP/VIF
PY(se259CP]

{VIFsPTS,FUNSG)

PGH=2P [F*PTS+PRM
VGD=EV2ZDe lPIF+PGL=PT(C=PGH)

VeeYyG+VGED

IF{VGo TeDeIVGmO,
IF{,012.LT.ABS{YGD)) GO TO i%0Q

RETURN
END .

SUBROUTINE FUNCTN{TH,PCLsTAB?
DIMENSION TAB{I4)}

N2y

DO 110 I=l4Ny2
IF{TABG ) =TH) 310,120,118

CONTINUE

GO TO0 140
POLRTAB(I+})
RETURN
NNEN=2

DO 150 I=m]4NN,2
IFETAB(I) obLTe TH oANDs» TABLI+2)

bDIQQAH-CKE)tREK

eGTe TH) Gp TO 160

TL
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LISTING OF WHOLE BODY ALGORITHM

leTEta.tool T

FORMAT(SX " ®s®se CypvE LIMITS ExcEeoED savoe V,G1244677)

IF{TH +LT, TAB{(1}) POL=TAB(Z])

IF(TH oGT, TABE{N=])) POL=TABIN)

60 1O 130
POL-TABti*l!#(TAB(I¢3)-TAB(1+l3lt((THo?AB(II)/(TAB(1+2).TAB(iJli
GO TO 130

!K END
SUBROUTINE TIMPRT(TIDlsinlsIMIolsS)
TH{S ROUTINE COMPUTES TIME2 FOR PR;NTOU?.
INPUT T (TIME IN MINSs)e
ouUTPUY iDlaDAYSslHlnHOURS'IHl-HINSilsiBSECSO

iD} = T / 1440
Xi = T = (FLOAT{IDI)

IHI = X} / &0
Xi = X1 = (FLOATL{IHi} & &D¢)

v 14404} A

I#) = X1

IS = (Xi = FLOAT{INMI)) * &0,

RETURN .

END
+000000E 0O | S |
+3578)12E O1 2 |
»144677E=02 3 Vap
+330394g 01 4 VvVs
+395230f 0O 5 VpPA
«852464%7& 0O & VAS
+ 408509 00 7 VLA
+ 102029 00 8 VRA
+35944FE 0O % VAE
«l01310E D3 10 Pa
+ 787073 08 11 FPAM
« 1QO00DE 0O} j2 LVM
2 21539E=0D2 13 VRE
+430782 0O 14 PRaA
«603388g 01} I5 QRN
¢ 889803g~01 16 VPE
0185376 02 17 PPaA
+481977E 00 18
s 14404 )E O 20 RPA
+976582g 00 21 RVYM
»8588946g~02 22 VLE
*858594E 00 23 PLA
0b629494E 01 24 QLN
v104749E 01 26 Aln
+1342%91E 0O} 27 RPY
2278332 O1 28 RPT
¢} 76790 G2 29 Pal
263486T7E O1I 30 QPO
+»358854E 00 3z VVE
0362421E 00 a3 ’
«439298g 0| ag PVS
e623268g 00 36 RVG
0634399 O} 37 qvo
« 100000 01 s AVE
+212000E=01} 39 CN2
2369239 00 40 (N3
+ 2784497 01 4] RYS



LISTING OF WHOLE BODY ALGORITHM

1969 64E Q2 42
0158676 02 43 RTP
v635754 01} 44 Qa0
+634253F 0O} 45 QRO
¢6347464g 01 46 QL0
+ 1 35502E=01 47 DYS
-+ 614053E-02 48 DPPA
=+ $89771E=02 49 DAS
+102752g=02 50 DLA
¢ 14604%E~02 51 ODRA
*920524E 92 52
+000000E QO 53 AUC
+998959E 0C 54 AUB
+000000g 00 55 AUN
+ 100021 01} 56
+105515=06 58 Ayu8
0 JOD021E 0O} 59 DAU
+ 100002 01 60 AU
+ 100002 01} 61 AV
1 225902E~Q4 62 AUO
¢« 100002 01 63 AUH
» 100002 0O} 66 AUM
2 474746E=D] 47 AUH4
+567533g DO 68 VIF
+825000g 01} 69 POl
+ 102622 01} 70 PTT
v 678701E 01 71 PT1S
»e5760G79E 01 72 PIF
v+ 150990 02 73 Pl
2377474 0} 74 PTc
701204 02 75 (PP
2280481 02 76 PPC
¢+ 146837 02 77 PVG
«190767g 02 78  PC
+65462848E 00 79 PCD
+394008E-02 80 VTC
101399 01l 81 PLO
+405595g=02 82 VTL
=2223]95=04 83 VTD
+372645E~03 84 VPD
2612362E=01} 85 DPL
061 1.175=01 87 pPC
=e} |8483E=0] 88 DpPi
e 699353E=02 ¥0 DLP
‘+491859E O} 92 CHY
=~e481984g 0} 93 PRM
0196743 O 94 PGR
+l1i4)96g 02 $5 (PG
*+377489E 0O} %6 PGP
»125728E 00 97
¢ 150994 D2 98 PGX 4
e574232g 01 9 PGC
=s 379344 01} 100 PGH
e 460327g=06 102 VgD
115887 02 103 Vg
=e971664E~05 - 107 GPD

«329719E 02 108



1

LISTING OF WﬂQLE

+852318g-02
21188464 01
+391916E 02
2621 180E 02
«1460760g 02
e125717g 0O
+124D14E OO
v ]102299E=02
«100000 01
+102394g 00
«215082g~03
e 215678 04
+151870E 02
+ 499899 O}
+279973g=02
¢ 354%9846E 04
+602417E-G]
¢783142g-03
v»783415g"03
v} 42026 03
«}42015g 03
e 107574E-01
+I107574g~03
0759223 02
v 3D4F92 04
v249952¢ 02
v 749980 D1
+»00000E 0}
¢ 103 143E~02
¢« 100000 02
+300000g~02
+430782g 0O
v121562¢ D2
2301740 01
2211495 03
*+8546915E 01
0132338 03
+100038g 0}
¢983447g GO
* J00342E 01}
e 100293E 01}
+ 100D42E 01
0996620 01
«200000g 90
+Y9B407E 00
+8218462E 02
2105187 01
« 102221 01}
¢506236E 0}
+HO4173E D2
e l52841FE O]
v3J02841E G}
+ 100937 01}
2 118672E~D4
+255755E 00
+580000g~05
+1184670E~0H4

109
1i0
111
112
i3
1i4
ils
ilé
117
118
119
120
121
122
123
125
1246
127
128
129
130
13i
13z
§33
134
135
136
13s
141
144
i45
146
147
148
149
150
151
154
15%
156
157
i6}
162
163
164
165
166
170
171
173
175
176
i77
178
179
180
181}

Th

BODY ALGORITHM
RR

APD
GLP
PFL
GFR
TRR
vuD
REK
NOD
NED
NAE
VEC
CKE
KOD
KIR
KIE
KCD
KED
CKI
CNA
¢Co
VIiD

VIS
VP

PRP
IFP
GPR
AMR
AMP
AM]
AMC
AM

CNE
AGK
ANP
AN
ANC
ANM
VB

HM

VIE
Vis
ViM
RC2
PO2
RKC
RC!



LISTING OF WHOLE

wel72349g*09%
+2044607E 01
¢ 324305€ 02
+200835¢ 03
v298844E O}
« 180002 03
+«100000E Gl
e 7IF425E 0}
+ 695551 QO
2799425 QI
=~e256223E 0O
e ¥8H627E 00
v 984617 0O
+92301)E 00
+F74634E 00
2974623 00
. vBBS731E 00O
+303380E 01
«125717g QO
+225902E~04
«30350%€ 01
¢} 0089%E O1
+ 100052E 01
+ 600000 01}
¢ 250000 01
=91 36513E~03
e 1 94732E~02
2103 143g~02
+ 401798 Q2
« 1 00000E 0}
« 100000E O
+« 100000 0OOC
«5000B0g 0O
=+ 356600E=0D2
+305200F 02
«825D00E~D]
+ 200000 0O
e 300000 01
«500000E~G3
+ 100000E 0}
« 1000066 O
«700000g~02
+ 1 60D00E=CH
0 300GO0CE 01}
«850000¢ 02
+470000g=02
+700000g=~02
+ 570000 02
e 280000E=D2Z
+ 600000 Q2
* 150000E @2
« 60000CE~D]
« 300000 00
+ 100000 01
*+200000E p2
«115200E 05
+ 139000 Q3

182
183
ig84
185
186
187
las
189
190
191
192
193
194
196
196
197
198
199
200
202
203
204
208
209
210
214
215
216
217
218
219
220
221
222
223
224
225
224
227
228
229
230
231
232

233.

234
235
236
237
238
239
240
241
242
243
244
245

5

80DY ALGORITHM

RCD
VRC
RSN
ova
BFN
1¢]:]
AQM
Plo
osv
ParT

FoB
AR
AR2

ARJ3
ARM

GFN

AH

AHC
AHM
CNY
CNX
VVs

RAN

TVD
VTW
HSR
HSL
NID
SR
VVR
RAR
Cy
CN7
AUX
AUK
AUZ
Y
CFC
CPK
PCE
CPR
LPK
DPO
HYL
KiD
AMT
ANT
POK
FON
AlK
A2K
A3K
CNR



LISTING OF WHOLE

+ 100000 G}
«+ 700000 01}
+330000E 02
«363000E OO0
+200000g+=01]
+ 100000 01
+ 100000 Ol
+ 100000 02
« 100000E Q2
«500000E Q1
«500000€8 ©1
+1000D0E O}
+900000g D2
+533330g 00
«I97438g 02
+« 300000 00
+5108%6E 03
2240067 0N
v} 18864 01
+ 18000} 023
«923133g 0O
2464 000EnQH
e 102200 01
400000 02
«500000E«D1}
+« 100000 01
e 498562=D2
0799425 O
«i00060E 02
« 400000E 01
¢ J0D000E~DO]
+ 000000 0O
+102913g 01}
+»500000¢ 01
» 100002 01

*+0000DC0E 0O
»250000E 0O
+300000¢ 0}
+000000g 00
08&6&1563g~0]
*874292E=0]
2 993805E 00
s 101045 02
»272707¢ B2
+109083¢ 02
+268060g~03
*731018g+D2
+964112E=02
v233093E~02

e534252g~03 -

226b6192E~03
¢+ 133425E~01}
«346227E 00
«743841E Ol
«768703E 0O}
+600408E D1
2728625 02

246
247
248
249
250
251
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
248
269
270
271
272
273
274
275
274
277
278
279
280
281
282
284
285
286
287
288
289
290
29}
292
293
294
295
296
297
298
299

300

301
302
303
304

76

BODY ALGORITHM

CNZ
AHK
SRK
Ve
v2o
Z1
23
Z4
5
Zs
&7
z8
HMK
HKM
POV
POz

Q02
RgF
Mo2
POA

POY

ANU
POR
GF2
HMD

DHHM

I3
U
VP1
Tl

GF 4
AUP
AUy
AUY
QuUT
psP
AHRZ
AHY
QSA

CPN
POS
PLF
PPO
PPN
PPD
PF ]
DFP
VPF
PPR
PMC
PMS
PHP
HR



LISTING OF WHOLE

+300000g=03
°8B81413E 01
+ 100000E 0}
+699353g=02
+ 102394 00
+ 114206 Q1
+100835g 01
e10260%€ G1I
«)J000O00E <01
+230000¢ Ol
+1B0OD0E 03
+«101308E 03
+185373E 02
o87}181E~D1
+000000E 0O
+3562420g 00
+ 150000 0O
+918430E 01
«150000E 0O}
+ 600000 0O
sH44862¢ 02
+217858¢ O}
»9463000E D2
0689997E 00
¢ 394264 D2
+133674g 03
+2353%1g D4
«547599E O
+547599E 0!
0 133666E 03
+57355%g 00
«?54115¢ 00
+453905F 0O
« {0DOD0E O}
+80000CE=Q1
v 600008 02
+547599¢ O}
v100000g=02
+ 10000DE O}
«300000E 01}
+122000E 03
+250000g 04
+825000¢ O}
+ 400000 O
« 124000 0O
+625000E 00
.auunuo$ 03
+ 200000 0!
+ 000000 00
+000000g 00
*101310E 03
+000C00E 0O
+200000g 0O
+200000g 0O
' 42499BE O}
+000000E go
+ 100000E O1

306
306
3g7
308
312
3i5
aié
317
318
319
3ze
3z}
322
323
324
325
326
328
329
330
331
332
333
334
335
336
337
aas
339
340
341
34z
343
344
345
346
347
348
.349
350
353
354
356
397
358
3589
363
364
365
kY-
367
3468
369
370
372
373
375
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CPF
PCP
DA
DLZ
NGZ
HPR
HPL
STH
ALO
EXC
O2M

Svo
AUL
Vve
02A
EXE
ARF
QRF
RSM
BFM
RAM
ovs
PYO
RHO
QoM
PMQ
P20
MMO
Ppo

AMM
A4K
POM
OMM
PMI
Pna
Pu4
EX1
PHS
PKl
Zl0
Zil
Zi2
£13
PK2
PK3
FIS
STA
PAR
GBL
ANY
ANZ f
ANV
ANW
AUR
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+100002¢ 0}
« 100000 01
«400000E 92
« 700000 D1
«352000g-02
+ 15895 |E*D]
«000C0CE QO
«300008E 01
+ 300000 01
¢ ]DAFTHE Q1
+ 100018 Q1)
¢e375622E~01
+420867¢ O}
«424982¢ 01
sl 1447E=01
+4249998E 01
« 000000 00O
«000000E 0G
472998 0O
07987 %6~01}
*399923E go
v294152E 0}
0306250 DO
2670249 00
«196270¢ 03
e 774790g~02
+ 150000E QO
+ 300482E 04
e 655000g=01
+300000E Q2
27961 F6E 023
«J00000E B0
«825000g=01
»B821741lE 02
«i00000E 02
« 259000 02
+250000¢ 0OI
» 1 93000E Q1
+ 394000 0O}
«000000g 00
« 360000 03
* |50000E DO
¢ L1OOQ00E DO
¢« 100000E 00
e10222ig 91
+000000Qg 0O
+25]43H4g=0D1
+960000E O3
+215C00€ 00
« 000000 0O
¢+ DUQO00DE 0D
=9b652765E=~0H

+ 2560000 o0
»e971276g~D3

360000 03
me | 20782E~03

«422000E 00

aze
377
379
380
asl
382
383
384
ass
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
492
403
404
405
406
407
408
409
410
411
412
413
414
415
415
417
418
419
420
42
422
423
424
425
426
427
428
829
439
431
432
433

AUR
AUS
Hl
A2
A3
AUCs
AUAB
(o]
CAB
AUH]
AUHZ2
AUH3
VoT}
VoTZ2
YoTa
Vot
RTR
VIL
VASO
VRAD
VLAD
LA'ETY
VPAOD
RNS
RSR
ANGS
)

RT
CRA
RNK
RC
CAlY
CAS
AN2
AKA
ANCN
ANMM
AN3
ANTC
ANSS
ANGT
A
ANAR
ANER
ANK
DESC
VUGF
voc
GP1
voa
RNA
Vél
SR]
V71
SRL
vé2
SR2

78
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-+ 162803g=02 434 V72
+800000€ 00 435  Xé
+400000E 00 436 X7
+100000E 01 437 X8
+580000E=01 438 ATH
«954103F 00 439  AMS
+476441€ 00 440 POF
«500000g=01 441 POV
v475740E GO 442 AM2
+ 10000DE 04 443 AS5K
.00000DE GO 444 NAO
»000000E OO 445 K@
100000 O} 446 CAA
+201600E 08 447 SRM
+000QO0E 00 448 VINT
+4240S7€ 0} 449  VUS
+000000g 00 500

0

¥ susrouTing TERG

Cous

GE CARDIOVASCULAR LBNP MODEL i0/23/73

COMMON/STATE/X(50) »XDOT (50}

2/STATE/QRASQRV QLA QLY *QPAIYQPCIQPV+QAA»QARCQLAAYQUTAPQLTA1QUABAY
3QLABA,QCILL 4QLGSA,QLGAR ,QLGCAP JQLGVE ,QLGSV1QFEV 4QABVC QTHVC,QSPVC,
§9LOC»yQUPC s @HCAP sAHSV s QJVIQCORyACSMA,RIMAIQCSMV +QPOV 4 QIMY,
SURENASQRALE+QRENVIQRET»@D( 10} 1Q5K8
6/STATE/CRASCRVICLAZCLYsCPAYCPCsCPVCAACARC,CLAAWCUTAICLTACUABA,
7CLABA +CCILL 3CLGSA,CLGARyCLGVE yCLGSV 4CFEV1CABVCsCTHVC ,CSPYVCy
BCLOCICUPCICHSVICJUV 2 CCSMVaCIMVICPOY

FCRENASCRENV,CDL1B)
A/STATE /PRA PRV ,PLA ,PLYV ,PPA,PPC PPV ,PAA PARC PLAAPUTAPLTA,PUABA,
BPLABA PCILL sPLGSA ,PLGARPLGVE jPLGSV PFEV,PABVCyPTHVC,PSPVC,
CPLOCsPUPC+PHSYsPJUV ,PCSMY PNV PPOV,
DPRENASPRENVsPDL16) 4PMsPMC

COMMON/STATE/

ERRA,RRV yRMV ,RAV yRPA PPCoRPY 4RARCIRLAASRUTAIRLTARUABA,
FRLABASRCILL ) RLGSARLGAR RLOCAP+RLGVE 4RLGSVRFEV,RABVCy

GRTHVC sRSPVC s RLOC yRUPC yRHCAP yRHSV sRJV  RCOR4RCSMARIMA RCSMV
HRPOVsRIMVIRRENAoRRALESRREFFRRENV,RD{11)RSKB
1/STATE/FLPAFLAAFLARG FLLAAFLUTASFLLTA,FLUABA,

JFLLABA FLCILL ,FLCSMALFLIMASFLRENA,FLDM(8)
K/STATE/ZVIS0) 2VUI(B0) yPG(I34)sPEXT(32),E(4}?

¢, PRN,ABIAS,TBLAS,TTHAZ yTMODEL ySPACE ,BSLGECBVyPTIS,PGBIAS
L.Z(QD).WK(ZD).HR.SV.CO.RT,PEX;W.PSYS.PDYS.FREQ
MeVD2DOTsAVDsPIABYPITHsPMP sy THETA o SF

N,TTOT ,TAS,TVS5,C1,C2,GNEW,PEXIN,TR
* DUMMY(13)T+DPRT,VLEG

COMMON/TOSHOR/GUYIN({20)»0uTGUY{20)

CaLL XioO

VIi49)=1000«oGUYIN(])

DVO=000«*GUYNI2)

VUTOT=vu(18)+vuli9)+vul20)

BVSN®VUTOT+DVOD

DPCTmBVSN/VUTOT

vulisl=ppCTesvul 8)

VU{19)=DPCTeVU{19)

vuiz0)sppcrevuizo)d

BSLG=a062e V49
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CALL CONTRL
CALL CVS

CALL ALGO(T)

IF (TeGT+TTHAZ) THETA=Oe
IF (TeLT WK(20)}) GO TO |
CALL EXEC

RETURN

END
| SUBROUTINE EXEC

i0

COMMON/R/XDS s XMH, CXT
COMMON/STATE/X{B97 ), T
COMMON/TRINT/TRIN( D)y TROUTHL JU) 2 TRTIME
TMXER=T/60.

IF(CATo LT« THMXERICALL GRODIN
IF(CAXT+LTTMXER}GO 70 ¢
IF{TRTIMEWLT+TMXER) CALL THERM
IF{TRTIME«LT+THXER) GO Y0 10

RETURN )

END
!‘SUBROUTINE cvs

GE CARDIOVASCULAR LBNP MODEL
CONTROLLED SYSTEM
COMMON/RINTR/RINCIO).ROUT(!O)
COMMON/TRINT/TRENUIO} o TROUT{I0) 2 TRT I ME
COMMON/STATEZ/X{s50),XD0T {50}
2/STATE/QRASQRV QLA GLV QP AIGPCyQPVIQAAIQARCQLAAIQUTASQLTA»QUABAY
3QLABA.QCILLﬁQLGSA.QLGAR.QLGCAP'QLGVE.QLGSVoQFEV|@ABVC0QIHVCnQ5PVC9
4QLOC ,QUPC ,QHCAP QHSY , QJVyQCOR,QCSMA,QIMA,QCSMV ,QPOV,QINV,
SQRENA»QRALE yQRENV ,QRET +»QP(15) »Q5KB o
6/STATE/CRASCRVICLASCLYsCPAICPCICPVaCAAICARC sCLAASCUTASCLTASCUABAY
FCLABA,CCILL CLGSA,CLGAR,CLGVE ¢CLGSV yCFEV,CABVC 2CTHVC ,CSPVC,
BCLOC 4CUPC,CHSVsCJV ,CCSMY,CINV,CPOY,
FCRENAYCRENV,,¢p(18)
A/STATE/PRASPRVIPLAIPLY IPPAIPPCPPVIPAAIPARCPLAAIPUTAIPLTAIPUABAY
BPLABA PCILL JPLGSA PLGARPLGVE 4PLGSV ,PFEV PABYC oPTHVC PSPVC
CPLOCsPUPCyPHSV P UV PCSHV 4P IMVIPPOV,
DPRENA ¢PRENV 4PDU L&) 4PM o PMC
COMMON/STATE/
ERRAJRRY 4RMV sRAVIRPARPCHRPVyRARCIRLAAIRUTAIRLTASRUABAS
FRLABAZRCILL +RLGSA,RLGAR RLGCAP RLGVE ,RLGSVyRFEV ,RABVLC,
GRTHVC yRSPVC yRLOGyRUPC 4RHCAP JsRHSY ¢yRJV yRCORSRCSMALRIMAJRCSMY,
HRPOV,RIMY ,RRENA 4RRALEIRREFFRRENV,Rp(11}sR5KB
1/STATE/ZFLPASsFLAASFLARCIFLLAA»FLUTA»FLLTAYFLUABA,
JFLLABAFLCILL JFLTSMAFLIMASFLRENA,FLDMIB)
K/STATE/ZVI(B0),VU{S0) PG(34)+PEXT(32],E(4) -
s 3PRNJABIAS,TBIASsTTHAZ yTHODEL +SPACE 4BSLGHECBY PTzs.PGBlAS
LoZ 40)sWK{20) sHR3SVCOIRTIPEXIWIPSYS+PDYS.FREQ
MeVOZDOTsAVDIPIABIPITHsPMPTHETASSF
NyTTOT s TAS, TVS,Cl,C2,GNEWPEXIN,TR
C'QUMMY(I3]aTQDPRT'VLEG
DIMENS JON PRS(1)2CMP{32) yRS0(50) sF[NR(12)
EQUIVALENCE (PRS,PRA}s({CHMPL ) yCRAY y(RSO(1)yRRAIJIFINRELI4FLPA) -
& 14PDE3IsTT I PDI4) ,TSVE) 2 {PDIS)+TRSP)+(PDLa)»THP)
& APD(T)ITIPS)+(PD(B),P2)
T IS ELAPSED TIME
TT IS A CLOCK FOR ONE BEAT
TTeT=TSVE
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IF (TT=TTOQT) 1002,i001,1001
1001 TSVE=T
Cones
OPMD=17004+4600e/349(V0200T=e5)
DPER=DPMD~=PD(30)
IF{DPER«LT«e=50¢)PD{]1)}=PD(11)we001
IFIDPER«GT+50IPDL) 1 )mPDIL1)+000]
IFIVO2D0TeLTeeSlpDi11 )20
COmX{33)/TTOTe,06
X(33)=0.0
pMEX{iDI/TTOT
(1012040
PMCEX{13)/7TTOT
X(j3i=0+D
PDCLImX{34)/TTOT
X{34)=0.0
SVBTTOT/60s%CQ
RT=pPD(11/CO
DIFFm=V{50)+V{49)
X(iB8)=X(18)+*DIFF*Qsb
X(1g9)mX(1g9)eDIFFeQ,4
PSYS=SYS
PDYS=DYS
CALL XIO
PDL{10)=D,
110 CALL CONTRL
TEMP=TEMP+De2
IF (TEMP=T) 110,111,111
111 CONTINUE
CALL EXEC
SYS=0.0
pYS=1000,
TTOT=40+/HR
TAS=De10+0¢092TTOT
TVSu0e 1 6+0420TTQT
IF (ToeTeble sQRe TeGTe&3e) GO TO 20
DO 10 I=],32
10 PGLI)=SINC(THETA/S57¢2958)%Z(1)1*1¢059980+/1332¢
TILT®THETA
20 CONTINUE
IF (TMODEL+GT+«0e) GO TO 26
DO 25 jm1418.2
IF (4Kk{1)eLTe0r) GO TO 30
IF (TeGTeWK({I)) PLBNP==WK(]+})
25 CONTINUE
60 70 30
26 IF (ABS({THETA)1GTei+E~5) TILTD=],
IF (ABS(THETA)}+GTs14E"5) 6O TO 30
IF (TILTDWGTe2e) GO TO 30
DO 28 [=},32
28 PG{]i=0.
TILTD=3.
30 CONTINUE ¢
VLEG=0,
po 201 1=§5,20
VLEG®VLEG+V{])
20] IF (TMODELesLTeleb) PEXT{])m~PLBNP
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VLEGEVLEG™VU(18)=vU(i7}eVUI20)
IF(TsGTeWK(I)sORIBS|.GeLT*1*)GO TO 30}
IF(PGBEAS:LT+2¢IPGBIAS=2,
DVL=554,=YLEG~BSLG
IF(DVLeLTe»]20¢)PGB [AS®PGBIAS*e2
IFIDVL(GT .54 )PGBJASPGBIAS=,1]
IF{DVLeGTe=1200+AND«DVL LT +=5:)PGRIAS=PGBIAS*.05
301 CONTINVE
TEMPV=(,
Do 16 1=} ,32
16 TEMPV=TEMPY+VUI])
ECBVSV(50)»VLEG=TEMPV+VU(18)+VULIgIevUu(20)
& *VUCISI+VU(Jel+YULLT)-
1002 CONTINUE
IF{TT=TAS)1,2,2
"l SAS=ESIN(3l416¢TT/TAS)
E{1)=0.05+0+05%SAS»SF
E{3)=Dy¢12+0414¢5A5S5F
RSPVC=(20++S5AS¢504)/1332
RTHVC®{ jD«*SAS?20¢) /1332
GC TO 3
2 E(1)=0405
E(3)=0el2
RSPVC=,0150}5
RTHVC=,0075075
3 TV=TT~0s1
IF{TVeTeOeO)TV=0,0
IF(TVaTVS)4,5,5
4 SVS=SIN(3.14168TV/TVS)
E(Z2)8040175++39¢5F#5YVS
E(4)=0e02¢]¢50%5F*SVS
GOe TO &
5 E(2)=0+0175
E(4)s0,02
6 CONTINUE
DO 11 Jm),H
VL cHP)=1e/EL]D
1F£X(4)-LT-0oDiXCQl-OoO
COMPUTE VOLUMES
Vi50)=0.,0
Do 55 S'1|32
viji=yullr+Xx(1?
55 y(R0)sV(B0)I+V(])
Vi50)ay(50)my(?)=y{11)wy{13)ey(10)~yyl(i8)=Vyl17d=~vuiz0)
IF (THETA+GT+45eANDsTeGT*600! PITH®®Ze5
RESPIRATORY PUMPS
IF (PEX+EQeDe0) GO TO 115
1F{Te EebQeD «ORe THETA+LTo45)G0 To 115
TRSPETRSP+TwTPS -
IF{TRSP«GT«TR)ITRSP=0O
TI=TRSP/TIR
PlTﬂS*ZoéTﬂl?o?GQ-T[+Séoﬂa9tt1552-53.479'1zccs*lbobﬂz'thtQ
DEPTH®(V02D00T=lel/2,
IF(DEPTHWLTeG«¢IDEPTHRD .
IF(DEPTHeGTo ]l +DIDEPTH=] 5
PITH=PITH=DEPTH
PIABS=PITH/ 2


http:E(3)aO.12
http:E(3)=OlZ+O.4*SAS.SF
mailto:SASRSIN(3.1Q16@TT/TAS
http:18)eVU(1g).VU
mailto:IF(T.GT@WK(3).ORoBSLG.LTOI)GO

il
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72
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CONTINUE
Do 71 I=1,12
PEXT(1)=sP}TH
PEXTI22)=P]TH
PEXT{(23)=P}TH
DO 72 I=28,32
PEXT{II=P]AB
PEXT(14)®P[AB
PEXT{21)=P1AB

MUSCLE PUNP
tF(TMODEL LT<28)G0 TO 45
TMPeTMP+T=TPS
TPSaT .
IF (TMPeGEels) THP=D,
SHPRSIN(2.,43,19168sTHP)
PMPm40¢#SMP
IF(THETA«LTel5c)PMP=1De®SHP
IF (SMP,LT.G.}) FMP=Q,
IF (PEX«LTele} PMP=gQ,
DO H4 I=16417
PEXT{]I)}=PMP
CONTINUE

tOMPUTE PRESSURES
Plup2

. P2WPLV

12

i3

15

b4

Canne

Ceoss

DO 12 [=1,7

PRS(II®X{I)I/CMPLIYSPEXT(D)
DPDT=(PLV=FPli/{(2e%,002)
IF(DPDT«GToPD{IO)}PDI10)=DPOT

DO 13 I=i5,17

PRS{IISX([)I/CHPLL)*PEXT (1)

PO 15 f=18,20 ’
PRS(II®X(II/VUCT}w24+PEXT(I)+PTiS+PGBIAS=2
IF(X{I)eGTeVUL])IPRSI(])=
& (X(p)mVUIT)II/CHP([I+PEXTI)+PTIS+PGBIAS

DO 14 }=24,32

PRS({I)=X(1)/CMP(I)+PEXT(I)

PAA=X (B)/CAA+PITH

PUTA®X{29) /CUTA®PITH

PLTA=X(12)/CLTA+PITH

IF(PUTACGT+SYS)ISYSHpPUTA

IF{PUTASLTDYS)DYS®pUTA
PLABA®PIAB=114826+0,002265%V(14}+0+00977342y{14)evii4)
PLABASX(14)/CLABA+PIAB

ABDOMINAL VENA CAVA

PABVC=wG 4996402082408V {21)=0+000335984V{21)eV(21)
»+0+000000450260V4(21)evi2i)®Vi2]))

IF (X(21)12GTe200¢ +ANDe X(213¢L T+¢350.)

s PABVC® 34/150¢8({X{213~2009)>1l4lb

THORACIC VENA CAVA
PTHVC®=5:5006+0+ 11540y (22)=0.00065873sv(22)1ev{22)
+*De000001236ey(22)ey(22)0y{22)

IF (X(22)4GTe150¢ oANDe X{22)oLT925041)

s PTHVCm ,3,100, = ‘X‘ZZ,"ISDQ’ + 1,16
PSPVCE=3¢45799+0e72409¢X(23)=0e042245eX(23)9%123)
2 +0e00043485#X(23)8X(23)8X(23)
PTHYC=PTHVC+PEXT{22)+TB]AS

83
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PABVCaPABVC+PEXTLIZ])+ABIAS
PSPVCEPSPVC*PEAT(23)

GRA={PRA=PRY) /RRA
HEART MODEL
lF‘PRA.QT.PRV'QRAIBQQ
QRV=X{09)/FLPA
IF{QRVeLT 0D )GRVRO,0
XpOT(0Fi=pPRV=PPA=RRYSQRY .
IFUXDOTI(D?) o LT+ 0eDc ANDeQRVEQeQaD ) XDOT(09)2Ge0
QLAS(PLA=PLYV)/RMV
IF{PLAC LT +PLV)QLARD.O
ALV=sX{J1)}/FLAA
IF{QLVeLTeOeQ)QLY=D,0
XKDOT(15)=PLV~PAA+PG{8)~RAV*QLY
IFAXDOTUL ) o ToQeOeANDQLY*EQeO«0)XDoT(E1)200
PULMQNARY CIRCULATiON
GFAm{PPA~PPRC ) /RPA
QPC=(PPC=PPVI/RPC
QPVE{PPV=PLA}/RPYV
ARTERTAL MODEL
QAAS(PAA=PUTA+PG( 12} )/RUTA
QUTAS(PUTA=PLTA+FGI13) /R TA
QLTA®(PLTA~PLABA+PG(l4) )/RLABA
GLABAS{PLABA=PCILL*PG(15))}/RCILL
LEGS
RCILL={PCILL+PG{l&)mPLGSA}/RLGSA
QLGSA={PLGSA~PLGAR)/RLGAR
QLGCAP®(PLGAR=PLGVE)/RLGCAP
RLGVE=,05
IFIQLGVE oL TeBeQ)IRLGVES®E7 567567
QLGVE={PLGVE=PLG5VI/RLGVE
RLGSV= 405
IFIQLGSVeLTeO+s0IRLGSYRET «BRE675467
QLGSVE(PLGSV=PG{19)=pFEV)/RLGSV
VENOUS MODEL
RFEV=.021
IF(QFEVeLT«O¢DIRFEVRET «567567
GFEVR(PFEV=PG(20)=-PABYC)/RFEY
QABYC={PABVC=PG{2] )mPTHVC)/RABVC
QTHVC={PTHVC=PG{22)=»PRA}/RTHVYC
QASPVC={PSPVCpa{23)apRA)/RSPVC
HEAD+ARMS
QLOCe (PAA+PG (24)~PLOC)/RLOC
QUPC=(PLOC=PUPC)}/RUPC
QBRAIN=RIN(31#1000¢/560¢
RARM= 17425 ;
QHCAP=QBRA[N*QARM
QHCAP={(PUPC=PHSV) /RHCAP
QHSVe {PHSV=PJVI/RHSY
RUV=.D04301
IFIQUVerLTeDaO)IRJIVRET 4567567
QIV=(PIVePG{27)=PSPVC) /RJV
CORONARY CIRCULATION
RCOR=(PAA=PRA)/RCOR
) CONTINUITY FOR VENOUS RETURN
QRET®QSPVC*QTHVC+QCOR
HEPATIC=SPLANCHNIC CIRCULATION



85

LISTING OF WHOLE B0ODY ALGORITHM

QCSMA=(FLTA-PCSMV ) /RCSMA
QCSMV=(PCSMV=PPOV)/RCSMV
QPOV={PPOV=PTHYC}/RPOY
RENAL CIRCULATION
QRENAB(PLABA=PRENA) /RRENA
URALE= (PRENA=PRENV )/ (RRALESRREFF)
GRENV=({PRENV=PABYC)/RRENV
SKELTONBONE MARROW,AND OTHER
USKB=(PLABA=PABVC)/RSKSB
QSKINmTRIN{l}ee]327
STATE VARJABLE DERIVATIVES
XDOT{ i )mQRET=QRA :
XDOT(2)=QRA=QRY
XDOT(3)=QPV=QLA
ADOT{4)mQLA=QLY
XDOT(5)}=QRV~QGPA
ADOT(&6)mgPA=GPC
XDOT(7)=QPC=QPV
XDOT(8)®QLV=QAA=QCOR=QLOC
XDOT(10)=PAA
XD0T(]21=QUTA=QLTA~QCSMA
ADOT{14)%QLTA~QLABA=GRENA=QSKB=GSKIN
ADOT(15)=QLABA=QCLL
XDOT(16)1=QCILL=QLGSA
XOO0T(17)%QLGSA=QLGCAP
ADOT(18}=QLGCAP=QLGVE
XDOT(19)8QLGVE-QLGSY
ADOT{201=QLGSV=QFEY
XDOT(21 )mQFEV~QABVC+QRENVeQASKB+QSKIN
XDOT(22)=QABYC+QPOVmQTHYC :
ADOT{23)=QJV=QSPYC
ADOT(24)=qL0C=QUPC
ADOT(25)=QUPC~QHCAP
XDOT{26)=QHCAP=QHSY
XDOT (27 )=mQHSV=QUV
XDOT(28)=QCSMA=QRCSMY
ADOT(29)=QAA=QUTA
XDoT(¢30)=QCsuV=qPoV
XDOT( 3| )SQRENA=QRALE
ADCT(32)=QRALE=QRENY
ADOT(33)=mQLV
xpoTi13)mpPLOC
XDOT{34)=PUTA
RETURN
END
¥ SuBROUTINE CONTRL
COMMON/STATE/ X150 ,XDOT{50)
2/STATE/QRASQRVIQLASQLY +QPAIQPCIQGPVIQAAIRARC, QLAAIQUTAPQLTAIQUABAY
3QLABASQCILL sQLGSAQLGARyQLGCAP +QLGVE,QLGSV+QFEV,QABVC QTHVC,,Q5PVC,
4QLOC +QUPC s QHCAP s QHSY ,QGJV 9 QCOR)QCSMAQIMA»QCSHMV. Y QPOVQINMY,
SQRENAPQRALEsQRENV,QRET»QD(10) +GSKR
6/STATE/CRASCRVICLAICLVICPASCPCaCPVeCAAICARC,CLAAICUTAICLTASCUABAY
7CLABASCCILL sCLGSA)CLGARSCLGVE yCLGSV ,CFEVsCABVCoCTHVC 1 CSPVC
BCLOCICUPC s CHSVeCJUV s CCSMVsCIMVCPOV,
9CRENASCRENV,CD{18)
A/STATE/PRASPRVIPLAPLVsPPAIPPC PPV sPAAIPARC,PLAAIPUTASPLTAPUABAY
BPLABASPCILLIPLGSA)PLGARYPLGVEIPLGSY,PFEVIPABYCIPTHVC,PSPVC,
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CPLOC ,PUPC ,PH5V ,PJV ,PCSMY,PINV ,PPOYV,
DPRENA.FRENV PD:!6)|PH PHC

COMMON/STATE/
ERRA ,RRY ,RMV,RAV ,RPA RPC,RPV RARC ,RLAARUTASRLTA,RUABA,
FRLABA RC!LL RLGSA RLGAR RLGCAP:RLGVE. LGSV IRFEV,RABVC,
GRTHVCaRSPYC RLOC+RUPCIRHCAPIRHSYIRJIV,RCORRCSHARIMA, RCSMV.
HRPOV ;RIMV ,RRENARRALE +RREFF ¢ RRENVRO(1 1) +RSKB
1/STATE/FLPASFLAAWFLARCHFLLAAYFLUTASFLLTASFLUABA,
JFLLABAJFLCILLsFLCSHA FLIMAYFLRENA,,FLDM{B)
K/STATE/V(50) . VULBD) PGl 34) s PEXT(32),E( 4}
$ ,PRN ABIAS+TBIAS»TTHAZsTMODEL +SPACE yBSLGIECBVIPTIS»PGBIAS
LeZ{40) +WK{20) sHRSV,,COIRTIPEX)W4PSYS,PDYS,FREQ
MsVO200TsAVDsPLAB)PITH PMP 4 THETA »SF
Ny TTOT»TASsTVSsCl+C2,GNEWIPEXINSTR
o, pDUMMY {13} ,T,0PRT,VLEG
CVs=RESPs [NTERFACE
BLOCK DATA FOR INTERFACE IN & OUT
COMMON/RINTR/RINAID) ,ROUT(IO)
COMMON/TRINT/TRIN(IQ) »TROUT(30) s TRT I ME
COMMON/TOSHOR/GUY IN(20),0UTGUY(20)
INPUT FROM GUYTON MODEL
@D11)2242313~0¢058330214109/19811%GUYIN{IIe10000/60Q0
QD{2)m2446752-0106613%250332/4%9¢8072GUYIN(4)210000/60
QD(3) =] , 8958010592381 2¢939/36¢310GUYIN(5)»10004/40¢
QD(4)mGUYINCB)/1440e/56,
INPUT FROM RESPe
VOZ2DOT=RIN(L)
FREQ=RIN(2)
QBRAJNSR IN{3)»1000¢/60,
PCO2=RIN(4)
PO2=RIN(S)
DPCO2mP(C02~38,
DPO2=P02= 1077482
IFiP02¢GTe80¢)DPO2mQ,
IF(PCO2¢LTe30+)DPCO2mnE8,
QUTPUT TO RESP)
ROUT¢1)=CO
ROUT{3)=RgSTO2
INPUT FROM T/R
ASKIN®STRIN(1}ae1327
DCT=TRIN(2)
QUTPUT TO T/R
TROUTLJI®QFEV+ 1727
TROUT(2)=QBRAIN
TROUT(3)=CO
TROUT(4)=sv02007
TROUT{(S)=QGCOR+*QPOV*QRENYV
CVS MODEL
REAL NUM9D1 ,NUM9PD
EQUIVALENCE
2 (ACCMET X841 ) o (AN XL43) ) o DARXI44) )9 DL IXIAB) ),
3EXNIsXC49 ) o (PDE2)sFLAG) 9 {PDIF)HDTS)H(PDE12)2DMS)
COMMON/DELAYC/ AVDTS(50)+¥0275(50)sSAVECIQ)F1115)sF2015),F3(15)
& F4(15)FS(45) 4F6(15) sANFITDNoFNSIRESTOZ2,AUNCYAUNS s AUNSH
iF{TeGTale0)G0 TO 400
., DO 40! I=],15
401 Fél1)=].0


http:ROUT(I).Co
http:IFOPO2.GT.80
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C

402
400

10

25
26
27

28
29

501

61

60
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DO 402 1=],45
Fo{li=e40s
CONTINUE
SAVE OLD XDOT(4l=49)
DO 10 [=40,49
SAVE(l=2371%#XD0T{(1)
W= WORKX RATE KG=M/MIN
DO 25 j=i,17,2
IF{T=WK{I}) 26925425
WaWK([+i)
1FIwW) 27427128
PEX®UL0
G0 TO 29
FEA=].O
CONT INVUE
IF{X{48) «LE¢B.1GO T0 501
DO2uSQART (00168550 (X(48)+3:726)1882=2,434)
OXYGEN REQUIREMENT FUNCTION VO2WDT
IF{X({48) LE.0,0)D0Z=0,0
VOZWDT=+0004850815%%/ 425
PSW“”&.S#DQZ
PTi1sD02
DYZ2a(2+#D02=1+275)/1¢45
DT3=DA+DL
DTINBSHWIN(PSW DT 4DT2)
DT=FCNSWI(PEX,DT3,DT3,0TIN)
ALACTIC OXYGEN DEBT DA
DAIH= 156 (DT=1e¢S)*145
DAISSHIN(PSWDOZ2,4DALH)
DAO®FCNSWI(PEX 10+0,04,0,DA})
TamFCNSWIPEXs0e0 430003241}
ADOT{A4)={DAC=DA}/TS
LACTIC oXYGEN DEBT DL
DLiIiH® s 85#{0T=1e5)
DLIRSWIN(PSWGe04DLLIHY
DLO=FCNSWIPEX 040,040,011
T7SFCNSWI(PEX10e0430004910+)

XDOT(45)=(DLO»DL)/TB )
ARTERIAL=VENQUS OXYGEN DIFFERENCE AVD

NUMgDi=,038D02

cabl DELAY(D+s0405,NUMPDI 1AYDTSNUMPD, 1)

AVD=V02D0T/CO

ADOT{q&I=(NUNID=X{44))/580
IF(PEXsEQe0D)FLAG=D.0
IFIFLAGIEQel+DIGE TO 60
IF{PEX)6D,60,61

ANF=] 0

ToN=T+20.

FLAG= 0
IF{T«GT+TDN)ANF=0,0
TANSFCNSW(ANF.30.36..3o)
XDOT(49)m{ 1] e00sANFwXNI)/TAN
ADUT{4II=(5.5oPEA=XNY)} /b
DMMX=2,0

DM=DO2#254/7/220
IF(PEXeGT+040)10TS=DT
IFIPEXeGTeDe0)DHSaDNM
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JF(PEX LT 0l e )OM=DMS/TSeDT
CHEMON®=D02/0s8
IF{CHEMON.GT+0¢5ICHEMON®=DO,,5
FNEZ2enXN4+XN3
IF(FNeGTellodFNmlle
IF{PEX¢GT 4O IFNSBFN
IF(PEXsLT ol o }FNBFNS/DTS#DT
SUMmO e

DO 44 I=14]4

FHUTISF4{]+]}

SUMmF4#(])+SUM

FA4(15)=sPMC

PMCF=(SUM+PMC) /15,
IF(TeLT+WK(3)eOReTMODEL LT *2¢]}
% AUNS=({(B8+S=PHNCF)®,03+]2]%]
IF(ToLTeWK(3) sOReTMODEL LT 20}
% AUNSHE({ (&7 ¢ 1B*PHCF)*«¢055+)e)sl,
IFCToLTeWK(3) o QR TMQDEL o T020)

% AUNC=},+(0,0349484DPC02~0,0104DP02)

[IFCAUNCeLToel o0 AUNCS] 40
SUM=D .
DO 9% I=]l414
FelllmFailel)
SUMsFAL])+SUM
FoL15)=mAUNC _
AUNC={SUM+AUNC! /i,
[F{TelLTo10+}AUNS=] 408
IF{ToLTv10+}AUNSH=] 408
IF{TeLT+10,0AUNC=] .0
IF(T+iT410.,)DP0O2Z=Q,
CONTROLLED RESISTANCES
LEGS
RMET=150e=ACCMET®50,
IF(RMET o LT e 15+ }RMET®15
ROM=450+ =450+ #DM/ DMMX
IFIRDMeLTe 1S IRDM= 15

RLGCAPH(RMET+RDMJI133201((l-+305'(AUNC-1-)l--D3DDP02)

RLGARMBRMET+RDM
RLGARN®=FN#5400+/ 114,

88

RLGARS(RLGARM*RLGARN®540041/13320/((je*3e5¢(AUNC~1¢))=e03eDFP0O2)

RLGAR=RLGAR®QD(3)

OTHER BRANCHES

RHCAP=3570e¢/1332+
RCOR=({20500¢~9395+s0pM/DMMX /13320

RSKE®(S540+%AUNS® (] e# LAUNC=10))+6000.9D 7AUNS*ELe+{AUNC=}e)) )}/

& 13320

RRALE'(BbﬂﬂooAUNS:(lo*(AUNC-Io))*l&oo.ﬁDLlAUNS'(lo*(AUNC-loll)l

& 13324
RRALE=RRALE#Qp{1}
RDOMR=DM/DMMA
IF(RDMReGTe |« JRDMR= ],

RCSMA=(2600¢%AUNSSAUNS* 1070+ /AUNS/AUNS?(FN/ 11 e/ 2¢4RDNR/20) 1/

& 1332«
RCSMA=RCSMA=QD{2)
SUM%0.

DO 92 I=l,l%
FlijlimFl{]+l)
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92 SUMsF1{I)+SuM
F1(l15)=CO
COTE{SUM+CD)/ |5
IFLICOTeGT 4250 )C0Tm25,
RPAS+0175=+0075/214 = CoT
RPC=e05T6me 02457219 o COT
RPV=RPA
RREFF=0.,
IF{AUNC oLT ol o003 ¢AND T eLE«TTHAZ*]0,1G0o TC 70
SFURB{AUNSH=e08)}8e405+] ¢S*{AUNC=}1+})*,0055¢DP02
SUMal.
DO 93 m] 44
FellimF5{[+])
93 SUMmFS5(1)+SUM
FS{45)=SFY
SFE{SUM+SFU) /45,
60 TO 71
70 SFe(AUNSH=e08)%+405+1 ¢S+ {AUNC™Le]+0055*DP02
71 IF{Te TeWK{3)eOReTMODELsLT*2e) GO To 410
SF'.670.374.‘X“*0}P.9’
IF{SFeGTale135)SF3la35+e868{X{40)m2,143)
ADOT(40)=(VO2DOT»X{40)) /17
IF(SFelT+Des7I5Fme7
IF{SFeGTe3e)}SF®3s
IF (PEXepTels ¢ANDe THETAeLTe45e¢) SF=me48
IF(THETAsGT v 15 2AND s ToLTesUsISF=s458
SF=SF+PD(1}])
610 CONTNVE
PRESSURE REFERENCE FUNCTION PR
IF{PEXeGT+DeiQD{4)uG,
PRNSAUNS*58e+CI®2D02%C20ACCHET+22 (AUNC=1r ) o580+ e52DCTo58,
8 +24069PEXK®COS{THETA/ 5729581 +QD{4)s58e2AUNS
ENMPRN®PH/Zoe=PHC/ 20+ XN3+3 oS XNH+FN/24=eS5¢PEXTIIE)
SUM=0,
DO F1 =114
Fa{1)=F2{1*1)
9?1 SUM=F2{1)+SUM
F2{15)sEN
ER®{SUM+*EN]}/i5e
DDP=¢533mwe,0058ER
IF(DDP¢LT0+0)DOF=G3,0
ToT=0.,300+DDP
HR® 407 TOT
CONTROLLED COMPLIANCES
ERCE(PRNwPMC)#¢7
SUM=0.
Do 90 I=l,t4
Fa{l)=sFat{l+1}
90 SUMmFI{I')+SUHN
F3{15)=ERC
ERC=I{SUM*ERCI/ 15
IF(ERCSLT.0:0)60 TO 7
IFCERCeGT+80¢)ERCEBD
CLGVE=®34956%( 1 ¢0=~+0083¢ERC)
CLGSVR3e1435¢(}e0=ep0BI*ERC)
7 CONTINUE '
RESPIRATION

89
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RESTO2=4313

IF (THETA«GTel5e¢ +ANDe TeGTeb0¢) RESTO2®e¢37
FREG®=VO2DOT®#8¢24+5,28
IF(FREQeGT+30+)FREQ=30+

TR®60/FREQ

XDOT(41)2{VO2D0T»0.38) #e4/300,
IF(PEX+sEQs0oD)}XDOT(41)=m} e/ 300,

IFCACCHET o LEc D20 ¢ANDPEX¢EQesCeD)XDOT (41 )=0e0

OXYGEN DEFICIT FUNCTION DO2

CALL DELAY(OD«035:V02D0T,VO2ZTSVO2D0D,1)
ADOT(48)8{mwy2DD*PEXsYO2WDT+0¢33)/60.
IF(DO24LE+DeOsANDPEXLEQeO«BIXADOT(43)2040

DO 31 I=4Q0,49

31 X(I)=X(il}e0elo(XxDOT(1)+SAVE(]=39))
RETURN

END
M susroutIne xio

COMMON/STATE/X(600)
COMMONZXI10D/N(27 ) oNW 27 s INIT2A(T96) yPTIEXC,ANC(3)»XRO{3)4NPASS,

&JONE
COMMON /TRM/XTRA{222)
COMMON/TRINT/TRINCIO) s TROUT(I0) ,TRTINME
COMMON/TAPE/TOTAL B
COMMON/Z/XRARA(1243)
DIMENSION XIOPI(18),XNUM(ZT)
DATA KYsNWTL/LHYs6H TILT/

DATA JBLK/? v/
TeX({598)

IF (INITeGTeD) GQ To 200
INIT=]

WRITE(&,5)
5 FORMATL///5Xs"®8% SHORT TERM EXPERIMENT S[MULATION ®eet,///
&' ENTER EXPERIMENTY CODE} LBNP=] ., TILT®2,, TERGE3,, THERMAL®44,"%,/
& 22X+' RESPIRATORY=G,*)
482 READ (5,46} EXC
& FORMAT (F5+0)
IEXC=EXC
IFCIEXCeGEe e ANDYIEXCeLE5)G0 TO 444
WRITE(O 4431}
443 FORMAT(® ERROR WHEN READING EXPERIMENNT CODE TRY AGAIN')
G0 TO H42
444 JFIIEXC.EG.3)G0 TC 400
X{5161233.0
X{519)=x33,0
X(543)=60,
X(544)m=B,
X{545)1=70.
XKiS4e)m=1b
X{547)=90.
A(548)==30
x{5491%20
x{550)==40,
Xi55))= 180
X({552)ma50.
A(553)=240.
X{554)=D.0
A1555)=300,
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400

999

11

1008
998

888

887
9

8

20

997

966

994
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965
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FI4

390
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799
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A(560)=30%

X{575)1=0.0

CONTINUE

WRITE(&6,999)

FORMAT(3X'THE STOREpD PROTOCOL ]S:*)
Go Tol112125138)%415),1EXC

X{495)=0,

WRITE(6,998)

DO 1000 I=isid.2
XDUR*(X{542+1)~X(542+1~2))7/50.
WRITE{6,888)X(541+1),XDUR
FORMATOLX 2 "L BNP LEVEL'+5X,"DURATIONY 3/ 1X" (MM HG) ',

EgKy Y (MIN)Y)

FORMAT(3IXyF&e)l 97X F8e3)

ENDT=X(560) /60,

WRITE(46+887)ENDT

FORMAT{3XYEND TIMEw® ,Féel}l}

WRITE o 438)

FORMAT('0DO YOU WISH TO CHANGE PROTOCOL? (Y/Nl'l
READ | 54,20) K

FORMAT(1AL)

IF (KeNE*KY}) GO TO 40

WRITE (64,957}

FORMAT(? ENTER NEW PROTOCOL 2Fi2¢6 ({CR WHEN COMPLETE) ',
S/2X 4 LEBNP LEVEL?Y 43X ,"OURATION® 3 /72X, ,* (MK HG)®* 46X, * ({MINI*)
XXi=} o

Do 990 1=],10
TIF(XXZIEQRLDIGC TO 990

INDX=542+(]i~]1)e2
READ(5,995,ERR®=F96) X { {NDX) # XXZ
FORMAT(2F}2e61)
IF(LEXCeEQe3IXCINDX)mX(INDA)®bol2
IF(XXZ+EQeD)GO TO 990
AUINDX+*1)mX{INDX=1}+XXZe50

IF{IEXC+EQe3)G0 T0O 965

JFUXCINDXYoLEeDBee ANDeXXZeGE4DOe)GO To 990

G0 TO 954

IFCACINDX) e GEoDa o ANDoXXZ+GE+Qe}G0 TOo 990
CONT INVE

WRITE( 602994

FORMAT(*OERROR IN PROTOCOL VALUE TRY AGAIN')
GO TD 9986

CONT JNUE

X{560)=X{ INDX=1)+1,

G0 TO 640

X(495)=e].

WRITE(&6:,799)

9L

FORMAT(3X,*TILT ANGLE" y3X,"DURATION? ,4X+"'RECOVERY*/3X,*({DEG)*s8

G20 {MIN)IY 47X}

X{575)%70.

X{494)=]180.

TDTR{X{494)=600)/60,

ENDT®{X{5460)eX{494)=14)/60¢
WRITE(6,797)4{575),TDTENDT
FORMAT(SX.'Uo'ailxg'lo'./3X|F6-labX.Fbolnéngéol}
WRITE (&48)

READ (5,20) K


http:I)aXCINDX-I)+XXZ.60
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IF (KeNEsKY) GO TO 60
WRITEL6,796)

796 FORMAT(® ENTER TILT ANGLE,PURATION AND RECOVERY(3F5.00',/,
&' DEGS MINS MINS')
795 READ(S5s794)X(575),TDTHENDT
794 FORMAT(3FG.0)
IF(ENDT+LT+D«¢)GO TO 703 -
" IF(TDYeGE«Oe)GO TO 793
703 WRITE(6,792) .
792 FORMAT(' ERROR READING TILT DURATION TRY AGAINY)
GO 70 795
793 A(494)={TDT+1+1%60,
K(560)BX{494)+ENDT%60e% ] ¢
GO TO 40
13 X(4951=3,
WRITE (6,969}
969 FORMATC(IXVYEXERCISE Y y7X»"DURATION® »/3Xs "iRATTSI®»PXatiMINI®)
DO 1001 I=1,15,2
INDX=G4 e}
XDURS{X{INDX*1)=X(INDX=1))760,
WATTS=X(INDX)/6el2
IF(XLINDX+*1)eL.TeGe}G0 TO 100}
. WRITE(64+888)WATTSs XDUR
1001 CONTINUE
ENDT®X{560) /600
WRITE(64887)ENDT
HRITE(6,8)
READ(5,20)K
IF (KeNEeKY) GO To &0
WRITE(&,948)
‘968 FORMAT(! ENTER NEW PROTOCOL 2Fl2+46 (CR WHEN COMPLETE)}",
S/2X s YEXERCISEY yBX s 'OURATIONY 9/2X 52 " (WATTS) ", 6Xst (MIN}Y)
G0 TO %66
15 A(495 )=+
KpUR=5,
ANC(3)}=mXRARA(33)
XNC{2)=XRARA(32)
ANC(1)mXRARAC3L)
WRITE(6,1888){XNC(f)s[=3s1s=1)sXDUR
1888 FORMAT{3X," ATMOSPHER]C COMPOSITION (GAS FRACTIONSI)',/74X,
EVN2Y 4K 002 33X0%C020,/1X3( 88000 1) ,/1X,3(FSe4ylXl,
&' FORYF5e29" MINS?Y)
WRITE(&s8)
READ { 5420) K
IF (KeNE+KY) GO TO B85S
WRITE{&s,884)
884 FORMAT(3X,"ENTER NEW GAS FRACTIONS (SUM=l«0)"'s/74X,
EVNZY X102 93X0%C02 22X "MINSY s/ s 1X 4(0s0ss 7))
786 READ(S5 48831 (XNCI{I);]33,19m1) XDUR
883 FORMAT(4F6¢0)
DO 882 [=],3
882 CSUMSCSUMeXNC(I}
IF(ABS{CSUM=14)eGTe 0001160 TO 88}
880 [F{(XDUR)IBB]|,88),889 )
881 WRITE(4,878)CSUM
B78 FORMAT(3X,*SUM®*sF9.4,'ERROR IN NEW PROTOCOL» TRY AGAIN')
GO TO 784
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885 CONTINUE
889 x(542)=0.

A(543)8XDUR%&0
X{550)13X({543)+1,
GO TO &0

14 Xx(498)=}.

ANC(L)®XTRA(3)
XNC{2)=XTRA(S])

ANC(3)=5,
WRITE(64801)IXNC(]),1m1,3)

801 FORMAT{3X,YCABIN TEMP'+2X,"DEWPOINTY ,4Xy "DURATION®,/3X,
E2Z(V(DEG™F I 95X ) s " (MIN) "+ /73XKs3{F7¢2s5X)}s/7/3X,%D0 YOU %,
6*WISH TO CHANGE PROTOQOCOL VALUE?')

READ { 5,20) K
IF (KeNEoKY) GO TO &0
WRITE{(6,804)
804 FORMAT(3X,*ENTER NEW VALUES FOR CABIN TEMP,DEWPT,6DURATIONY,
EV{3IFSe0) Y4 /2K " (DEGw=F) (MINS} Y3 /iXs3( e0"» t)}
807 READ(54808) (XNC(1)sim]ied)
805 FORMAT(3F5e2)
JF(XNCI3)+GT«00)}GO TO 8O3
WRITE(6,994)
G0 TO 807

803 X{5460)2XNC(3)eb0et],

60 PRT[*X(599)/60
WRITE(6,45))FRT}

45l FORMAT('OTHE PRINT INTERVAL IS CURﬁgnfLY'Fs.Za'MINS',/;‘ IF YQU?*

&' WISH TO CHANGE, ENTER NEW INTERVAL OTHERWISE RETURNY)
452 READ(S+146+ERR®452)PRT]
IF(PRTI«LE-D)GO TO 450
X(599)mPRT]#600

401 WRITE (6,70)

70 FORMAT('ODO YOU WISH TO MODIFY THE QUTPUT LIST? iY/Nl')

READ (5,20) K
IF (KeNEe«kY) GO To 460
WRITE{&+80)
BO FORMAT('OENTER LINE NOe,POSITION,INDEX)6NAME? CR WHEN COMPLETE®/
&' LIl aIXsllalXel4y1XKyA6)73//735X,* CVs THERM RESP'2/78X,
&' LINE $Y,5X%2Y,6X4"3% 74X,
&' POSITION 2=9 i=9 In9%3/7%s
&' INDEX 1400 1=223 1=1270%,/1X,
& Y% » sBan waasent)
G0 10 90
85 WRITE (6.86)
86 FORMAT (' sREAD ERRQRe®')
90 READ (5,100,ERR®=85) LINE,IPGS,NDX,NAME
100 FORMAT(IL1XsE0 20X sl408X0p6)
IF (_INE«EQeD) Go Tp 460
IF(IPOS.GT+7+s0RaIPOS,LT«11G0 TO 05
JIF(LINE«GT e 3+0ReLINECLTSQ)GO TO 105
IF(NDXeLTel )60 TO 105
GO TO (102:103»104):L]INE

102 IF({IPOS+EQe1)G0 TO 105
IFINDX+GT+600)GQ TO 105
N{iPOS=1)®NDX
NW{IPOS~])=NAME
GO 70 90


mailto:IF(NDX@LT.1)GO
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103 IF(NDXeG6GT+223)60 TO 105
N{JPOS+9)aNDX
NW{jPOS+7)=NAME
G0 TO 90

104 [FINDXeGT«1270160 TO 105
N{IPOS+18)=NDX
NW{1POS+]18)=NANE

: G0 TO 99

{05 GO TO 85

450 WRITE{6,402)

402 FORMAT{'0DO YOU WSy TO CHANGE INIT[AL DATAZY)
READ(S420)KYY
IF(KYYoNEJKYIGO TO 40}

WRITE(6,403)
403 FORMAT('0OTO CHANGE INPUT ENTER MODEL NOe+ (CvS»] ,THERM®2?,
&' yRESP®3), INDEX s&VALVE (1ol Xy 14,Fl2e500)
GO TO 410

406 WRITE(6r»411)
411 FORMAT(' READ ERROR,TRY AGAIN')
410 CONTINUE
404 READ(5s405,ERR®404)MMOD ,NDXsVALU
405 FORMAT(I L1 XsE4sF1245)
[F{MMODEQ+D)GO TO 401
IF{MMOD«GT+3+s0RMMOD LT 0160 TO 406
IFINDXLE«DO)}GO TO 406
GO TO (407,408,409}, pMn00
407 IFI{NDXsGT+400)G0 TO 484
X{NDX)®VALU
G0 To 404
408 IF(NDX,6T,223)G0 TO 404
XTRA(NDX )=VALU
INIT=3
G0 Yo 404
HO% IF(NDX,GT,1270)1G0 To 406
XRARA{NDX )=V ALU
G0 To 404
460 WRITE(H24%51)
461 FORMAT(' DO YOU WISH TO CREATE AN OUTPUT FILE?")
READ{520})K
IF{K.NE,KYIGO0 TO 200
INIT=2
565 CONTINUE
IBs[B+}
IF{184EQ¢]17)G0 TO 555
200 CONTJNVE
iF (TeGTe0.001) GO TO 215
IF (N(7)eNE«446%) GO TO 2i0
IF (X(495)«L.T+0«5}) gO TO 2i0
NW(7)=NETL
N(7)=575
210 WRITE (64205) INW(T)aI®)e8)s(N{J)yIm],8)
205 FORMAT(///7° CARDIOVASCULAR MODEL?'y/
s ' SECS',8(2XvA8)/" 599%:818/% Ssses?,
« B8 seveet))
WRITE(6,206)(NU{J)I=10318),iN{1),1I=10,18)
WRITEC6:207) INWCE) 2 [%19927) 5 (NCT),Im19427)
206 FORMATIL1X,? THERMOREGULATORY MODEL 4/



207 FORMAT(1X,* RESP]

220

221

222

gl

300

427

428

429

430
310

320

LISTING OF WHOLE BODY ALGORITHM

& anAé,B(ZX.Aél/.17;8&8/1!,' sagnet gl aceent}))

&

ATORY MODEL's/

1X2A6sBL2X9A6) /731798187 1Ks" sasnst pin asseet))
215 po 220 jwi1,9

KaN(])
Al ,5)=X(K) :
ACL0 )3 (Al sl oAl 42)+AL]43)¢a0194)¢5(145))/540
D0 221 j=i0,1i8
KeN{])
XIOP (=9 )3 XTRALK)
IFINLLLYeEQeQ)IXEOP(2)=TRINGY)
DD222 I=19,27
KeN{{)
AI0P (1= )=mXRARA(K)
IFUI2GEe¢25 e ANDKsEQsQ)IXIJOP(I=F)=XRD(I=24)
X(570)=2A(9,6)
IF (NU7)eEQeS75 ¢ANDe TelToesle) A{7,5130
WRITE(6,300)T»(lAl145)esi%118)
IF (TeGTele sANDs JONEoiLTed) GO To 427
IF ({T=PT)eLTelol ¢ORs AMOD(T,ABS(X(599211¢GTels)
LP=T
PT=LP
PTimspT/60,
WRITE{(6+301)
FORMAT({IH )
WRITE(6,300)PTlslA(}s6)y1i=],8)
FORMAT {(9FBe3)
WRITE(S+300}(XIOP{I)sI=1y9}
WRITE(6,3001{XI0P(1),1210,18)
IFUINITeNE«2)G0 T0 430
NPASS=NPASS+]
IF(IONE«GT«01GC TO HZ9
PTi=0.
JONE=1
DD 428 I=}.27
XNUM{I)=N(])
ANUMEII®2T
REWIND 18
WRITECIB) (XNUMIE)atm1,27)
WRITE(CIBIPTI»{ACTI 48)41m) 28} XJ0P(]),Im1418)
NSTP=X(560)}/X(59%)
JFINSTPEQeNPASS)IENDFILE 1B
CONTINUE
DO 320 J=] %
DO 320 [=1,9
AlLsJIBALTydt+]])
RETURN
END
SUBROQUTINE ALGO(T)
INTEGRATION ALGORJTHM
COMMON /STATEYZ X{501,.XD0TI50)
DIMENSION XDS(50)
Do 3 [=},34
XDs(i)sXpov(i)
H=8,001
JF{TeaTelle)H=y002
TaT+H

G0 70 310

95
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CAaLL CVS

DO 4 I=1,34
X{II=H/2+#(XDOT{L)+XDSETII4X{THE

RETURN

END
!g FUNCTION SWIN(X,A,B}

TIFLX) 1242

SWIN=A
RETURN
SWIN=B
RETURN

END
FUNCTEION FCNSW{X4A,8,C)
IFiX)is243
FCNSWmA
RETURN
FCNSWaB
RETURN
FCNSWag
RETURN

END
U

B

SUBROUTINE DELAY(FICsNsXeTSX0UT)K)

N=NOe OF SECSe DELAY
DIMENSION TS(100)
STu0+2
HeIFIX{FLOATI(NI/ST)
IF{k1i0,10,20
AOUT=T75{1)

DO | I=1HM
TS{3)aTsS{i+}}
TSipi=X

RETURN

DO 2 I=1M
7S{l)l=FIC

RETURN

END
LOCK DATA SUBROUTINE BLKDAT
BLOCK DATA
COMMON/STATE/Z/AL1ODQ)
COMMON/STATE/R{50)
COMMON/STATE/C{(50}
COMMON/STATE/D (50}
COMMON/STATE/E(50)
COMMON/STATE/F{20)
CONMON/STATE/G(280)

Cse STATE
DATA AZ10] 029607943, 3424 40598049211 47330e521%90000204,
] O0el%e9s09315030)4e8:5F0¢42%¢0911802,2000992¢

2 3858292740 4137099080475329¢047%9823046,2300112150910%¢5,

Cso

Cow

Cas

F

C

P

3.16429%70345%009000,}1290¢450%0e/
LOW

DATA BF3900¢+204¢ 4224092082321 10s2)12002

OMP

DATA C/749000)1 023107 15639¢2532%0002%023000e2)20290890333096930]4,406

96

140'215"231’!0'l00!001

1 9380030129 ¢3996159334905819¢5%9:14505960047,

Z 02224320517 35%09 03,1290/
RES

C. —2

1= 10
11~ 20
21~ 30
3i-100

1Gi=150
i151=170

i7i=~1860
18)~200
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DATA D/749090e+0¢001 27400324704/
Cs® RES

DATA E/32.,007508+¢004++01502+005255,.015022,2%0+++01200
1 «0400900se0340000540340900300334050592¢4505,+07508»+07508,+02102»
2¢007383+0075089+015021919¢033789344312¢3754,¢004302+15¢3942035
3 93445345, ¢22529¢5255,40300390015020445045,2¢744906494990040+
4 980045015/
Ces [NRT
DATA F/+.0007508,+002:2%0+ ,2004¢004 ,00ro00% 006261180/
Ce® MISC
DATA G/74890¢95000¢+500099300300230¢40098542150040001810692%00
DesP0s54000430536501 94030093002 1620¢318802404
3%0¢450¢3509350F0328013562040¢0,;3754,
BOes 1500918404y
34900332900 +4%09 9yBBe12¢559306019999400
Des0s0sDesr2e 1009720079280
Des100siDesibrarboribes2eDoslbenlie,
190020 1™ 70y 4es0osGers™iHrs13%00,
Oe¢30e1 120096 2¢94200s0927200 9003 ®=ior72])es
TRe 1201407150009 843900
e 35508009 98900300 r» 08,2833 90|P94369460
10e9=eD15188+914804,0+00,30¢+04/
COMMON/X JOD/N(27) 4NWL27 39 INIT
DATA INIT/0/

o~ VIR N —-

DATA Nw/? HR? Cot," SY*,y02D0TY,

. v SYST¥,* DJASt,* LBNP*;" LEGV's' 'y
. ' T{1)'," TSBF',' QEVAP',' WORK'",'STORAT',
. ' QSTOR" ' QSHIVY,* Ti41}",' SQUG",

* @ Vit VE® ' FA Q2Y3'PA CQ2'2' CA He?,
. YCSF H+'s' TVNT',' AVOZ2D's* FREQ'/

DATA N/56115631562,)57015671568446914081570
125500929223+ 12%9120,18911650123)
& 1265112641200 )206112569103313%g/
COMMON/RINTR/RIN(O) yrROUT (10O}
DATA RIN(2}/71248/
( END
C BLOCK DATA SUBRGUTINE TRDAT
BLOCK DATA
COMMON/TRINT/TRIN(IQ) ,TROUT(10) ,PTIN
COMMON /TRM/QBASALWWEFF, TCABs?WaTDEWC.VCABaVEFFuPCABoG!
CLOVJEUG,CPG,DT+PRINTIISETI +XIPOS,
Acatxon.ARE(loi.C(ql).CLo.orzng,EMAxtlB).PRINT.PRNOW.
REVAPIQLCGsQRAD(10) +QRSEN) ¢QRSEN2sQRSEN3 ;QRSENS s QRSENGy
RSEN(10)} 4QSHIV,QSTOR,RM,SETT,SQUG,STORAT,T{43),
TIMES,TSET(41),TUGI10) ,TUGAV,U,VPDEW+WORK,
[COND» [POSsMCASESNIO, JOPUT(20)
DATA QBASAL UEFF »TCAB,TW.TPEWC 4VCAB,VEFF 4PCAB

Ll L AT - R - LY

& 3GsCLOV I EUG+CPGsDT 4PRINTI ySETI +XIP0OSyIPOSMCASES/
G28309220975¢9 750952402009 1009 31407 9)ensi1e770922100598092804,
Girer]sp/

DATA T/98¢59194017+9301 4992024998061+ 98018157006460880221954060095077
E193s01192002995060:55677193e01992¢02,96050997+002192088,492404
6176360197400+ 72088352¢04971001 970457389089 987013975001970457
608989489+ 13088043988032187096187047,88¢4318803218776987447
53984369900 24077 448/

DATA QSTOR/9+15/

DATA TUG/92024:86.82.90.06!90006t90.14.?0014139!13

201=250

251=260D
261=270
271v280
2814290
271%300-

30l~320

3z1-380
38l=390
3vi=400
401+420
4212495
494=510
511"520
5217540

561~570
57i=580
581=600
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& ,89+13,87447 ,87 047
BaTh TROUT/33¢25012060700203145102545000/

DATA 10PUT/125+166,92,223,412491204119,165,1290/

DATA TSET/98¢53195+ | 3174966054024, 9804017730994 15920529
F5095393042:920469F1 ¢85, 95¢95193042992046971485,
9beH463195054,95056,93038, 96¢46095:59195056973038
9574395 0684950549:75¢40, 956743954681 95e54,75¢40
95425195¢05195¢20195¢07, 95025195:05¢95020975¢07
F8e4/

DATA C/4489 10072710+4859095291 26¢59935057,903692067)

1856334353 0¢635300847491 1e56193.43570,063590447%

4e67 9100509145801 019 s 406711091091 +5821e1%
0+15490+0664620009910¢487y 0el54:0+066,00099900187
0e25490e0680,00143,300243, 025490006601 00143000243,
4996/

& % s e

» B 58N

END
BLOCK DATA SUBROUTINE NDAT
BLOCK DATA
COMMON/Z/ Cy XNy SV, VIRANY RK, SC' DCy Ay Do Fs VOL, RMT, BC» GF
1 TAUs CCy» CHBy CHs CPHs D@y VE, V1s CPBr CPTy CADKs X» DT,
2 IRKy LOC, ITERXs INDEX, 1y Jy My N
COMMON/R/ XDSsXMHCXT,WORK+DUMI 4DUMZ,DUM3,WORKZ RMTB»RMTB2s TIMEOF
I sRMLINSITTY
DIMENSION C(40)y XN{(4092)y SV(I8+50), VTRAN(IB) s RKEL444),

i SC(14945), DC(14)y AL&)y D(15)y FL20)y VOL(iIO), RMT(2),
2 BCi4) s QAF L&)y TAULB)y CCl3)e CHBI3)s CHI{%)y CPH(3),
‘3 DG4

DATA/C/ 40526900351 442079587 40639779+00114:9007740461323
&e001452e007740600e737239047e85777,346.010921567+4447151400300+,
Se2reinnlolsl382lei545303)e¢0339¢3+05,405:8109714e¢36192¢524,
E760er000049020%6007F43019D0e900078125,87¢55:503714251904/

DATA/BC/+547 44585, ¢56852¢585/

DATA/RMT/«182se2]5B/

DATA ITYY/VTTY ¢/

EAEND

SUBROUTINE GRODIN
COMMON/XTOD/1ARA(S5) JRARA(DS) s XANC(3)
COMMON/STATE/XXZZ(600)
DIMENSION C{40), XN{40,2), SY(1gs50), VIRAN(IB), RK{14,:4),

i SCli%s5)y DCU14)s AL6)y D15}y FL20)» VOLILIO)y RMT(2),
2 BCiH)s GF{6)y TAULB), CC(3), CHBI3)» CHI4)y CPHI(3),
3 pGigql

COMMON/RINTR/ROUT(10},CINC1O)
COMMON/TOSHOR/GUY IN{20)s0UTGUY{20)

cl{4g)
ALVEOLAR VOL GAS FUNCTJONS
1 FA(COZ)
2 FA{ 02)
3 FAIN2)
GAS CONCENTRATIONS IN BRAINe
4 cpicoz)
5 cBi{o2)
6 CBINZ2)

GAS CONCENTRATIONS IN TISSUE.
7 cT(cazi
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8 ¢T{02)
9 CT(NZ2)
CARDIAC OQUTPUT.,
10 Q
CERERRAL BLOOD FLOW.
11 @B

GAS TENSION IN (SFe
12 PCSF{C02)
i3 PCSF (02}
14 PCSF{N2)

LENGTH OF SIMULATION RUN.
(THIS 1S NOT USED IN TTY MODEe IN BATCH,A WORK CARD WITH O TIME WILL
ALSO STOP RUNJ»
15 THAX
WEIGHTING OF H+CONC IN (SF VERSUS VENOUS BLOOD OF BRAIN.
lé& CENTRAL SENSITIVITY PART|TION
BLOOD OXYGEN CAPACITY

17 (HB)

TIME CONSTANTS IN CARDIAC OQUTPUT AND CEREBRAL BLOOD FLOW RESPONSESe
18 Rl
19 R2

CONTROLLER EQUATJON SENSITIVITY WEIGHTINGS»
20 CENTRAL SENSITIV]TY COEFFICIENT
21 CAROTID 8ODY SENSITIVITY COEFFICIENT

VOLUMES OF LUNG.BRAIN»AND TISSUE

22 KL
23 KB
24 KT

BRAIN METABOLIC RATE OF c02 PRODUCTION,
25  MRg(c02)
BRAJN METABOL]C RATE OF 02 CONSUMPT [ON»
26 MRB(O2)
GAS DIFFUSION COEFF+FOR BLOOD=BRAIN BARRIER»

27 pco2
28 p02
29 DN2

BAROMETRIC PRESSURE.
a0 B
VOL+FRACTION OF INSPIRED GAS
31 Fitco2)
32 Flto2)
33 F1(N2)

VOL+OF CSF.
34 KCSF
INITIAL TIME
35 T
COMPUTER TIME STEP.
34 M
CONTROLLER EQUAT]ON CONSTANT(MAINTAINS RESTING PA(CO2) APPROX«40)»
37 VI{N) -
VALUE FOR RESTING ALVEOLAR VENTILATION,.
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LISTING OF WHOLE BODY ALGORITHM

38 V](55)

CUTPUT PRINT INCREMENTS (ALS0 PRINTS AT «SMIN® INCRIMENTS? .

39 PRINT=ALL TIME

SV{18,50)
ARTERIAL GAS CONCENTRATIONS AT LUNG EX]Te
H cai{cozi ) :
2 CAlO21}
3 CAINZ)

VENOUS GAS CONCENTRATIONS AT BRAIN EXIT,
4 cvBicozi
5 cveiozl
& CVB(N2)

VENOUS GAS CONCENTRATIONS AT TISSVUE EXITe
7 cVT(coz)
8 cCVTIi(02}
9 CVTI(NZ)

CARDIAC QUTPUT.
i0 Q
CEREBRAL BLOCD FLOWe
il QB
TiSSUE BLOOD FLOWs
12 Qy
ARTER] AL H+ CONCENTRATION.
i3 CA(H+)
ARTERIAL 02 TENSIONs
14 PA{D2)

5 -

TOTAL GAS CONCENTRATIONS AT BRAIN EXIT,
16 CVB{(CO2) + CvB(02) +« CVB(N2)
TOTAL GAS CONGENTRATJONS AT TISSUE EXiTe
i7 CVTL{CO2) & CVT(02) + CVTINZ)

TIME o
18 T
VTRAN(18)

ARTERIAL GAS CONCENTRATIONS AT BRAIN ENTRANCE.
1 CAB(CO02) = CA{CO2)(T = TAB)
2 CABLO2) = CA(D2){T = TAB}
3 CABINZ2) = CAIN2)(T = TaB}

VENOUS BRAIN GAS CONCENTRATION AT LUNG ENTRANCE.
4 CVBICO2M(T = TVg)
5 CVB(O2¥(T » TVB)
6 CVBI{N2}(T = TVB)

VENOUS TISSUE GAS CONCENTRATION AT LUNG ENTRANCE»
7 cVT(¢c02)(T = TVT)
8 CY¥Tio2)(T = TVT}
9 CYTINZMT = TVT)

ARTERIAL GAS CONCENTRATIONS AT TISSUE ENTRANCE.
10 CAT(CO2) = CALCO2)(T = TAT)

100
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i1 CAT(02) = CALO2)(T = TaT)
12 CAT{NZ) = CAIN2)({T = TAT}

ARTERIAL He CONCENTRATION AT CAROTID BODIES'SITE.
i3 CAOtH*) = CA(H+I(T = TAQ)

ARTERIAL O2 TENSION AT CAROTID BODIES'SITE.
14 PAO(02) = PALD2)(T = TAO)

ARTERJAL H* CONCENTRATjON AT BRAIN ENTRANCEe
15 CAB(H*) = CA(H+)}(T = TAB)

TOTAL GAS CONCENTRATION FROM BRAIN AT LUNG ENTRANCE.
14 AcVvRicD2) + ¢cVs(02) + cVBIN2YIYIIT = TVB)

TOTAL GAS CONCENTRATjOnN FROM TISSUE AT {UNG ENTRANCE.
17 (CYVT{CO2) + CVT(02) + CVTI{N2)I(T = TVT)

piis)

FOGR D{15) THE SYMBOLS B=BARQMETRIC PRESSURE, 47sWATER VAPOR PRESSe»
K=#CONVERSION FACTCOR FOR ATM TO MMHG, A=SOLUBILITY COEFF.O0F GASES,
HsCOMPUTER TIME STEP, HB=BLOOD OXYGEN CAPACITY
- %7 ;

ACO2
AD2
ANZ
AN2 (B = A7}
AQ2 (B = %7)
AN2 (B = 47)
Oelb + 2,3(HB)
863/(B = 47)
] Deb2
il K ACSF(co2)
i2 K ACSF(02)
i3 K ACSF (N2}
14 2eH
15 le79eH
F(20)
COMPARTMENTAL GAS TENS]ONS ANDP CONCENTRATIONS®
PA{Q2)
K ACDZ PALCO2)
PB(02) .
K ACO2z PBICOZ)
PY(02)
K AC02 PT{C02)
Pa{cCo2}
PA{0O2)
CAlO2)
i0 CA(NZ)
11 CA{CO2} ¢ CA(D2) + CAiN2)
i2 cvB{02) :
i3 cVT{02)

AR AR AE

DO N E WN -

PRODUCT OF DIFFUSION COEFFS+AND GAS DIFFERENTIALS ACROSS BLOOD-BRAIN
BARRIER. .
’ 14 Dco02 (PB(CO2) » PCSF{COZ))

15 D02 (PBI0OZ2)} = PCSF{02})

16 DN2 (PBIN2) « PCSFIN2))

17 PBLO2)
i pBin2}
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DIMENSION DJ{4), IDJ(2)
COMMON/ZZ/ Cs» XN# SV, VTRANsS RKs SC» DCs As Do Fy VOLy RMTs BC» QF,
1 TAu, CC, CHB, CH, CPH, PQ, VE, VI, CPB, CPT, CADK, X, DT,
2 IRK, LOCy ITERXs INDEXs I» Jy My N
COMMON/ZR/ XpSsXMHsCXT sWORKIDUMI 4DUM2,pUM3 ,WORKZ RNTB,RMTB2:T [MEOF
1 sRMLINWITTY
DATA KKY . KYY/VYYES ¢, vy v/
¢ ITTY =mgLg pOR TTY MODE.
C 0s QUTPUTY TO PRINTER (BATCH MODE).
C *TTY *= TTY 1/0 AND .1ST TIME TO SUBROUTINE RClZ.
< I = TTY 1/0 AND NOT 1IST TIME TG RClZ.
: DATA ITTTY/Z'TITY v/
C DATA FOR INITIAL CONDITIONS
CLI0)SCINGL)
IF (CXTeGTeOs) GO TO 40
WRITE (&4+5)
FORMAT (/¢ GRODINS: RESPIRATORY CONTROL MQDEVL'//)
CONTINUE
WRITE(6,483)
483 FORMAT('0ADD DATAsee')
READ INDICATION 0C BATCH OR TTY MODE,
READ(5,480) ITTY
480 FORMAT(AY)
JFOITTY WoNEe [TTTY) JTTY = O
WRITE{&490)
90 FORMAT (1H1siXo37HeRESPIRATORY CHEMOSTAT == INPUT DATA+/)
PATA FOR [NITIAL CONDITIONS
Bo 101 = (1,40
1106 HAS PROBLEM WITH END= » 50 THIS ISNT USED TO
DETERMINE END OF RUN{NGO CAPABILITY To START ANOTHER
MODEL RUN IN SAME COMPUTER RUN).e
READ(53s190,END=30}) CUIds(XN(Isd) ydm],y2)
10 CONTINUVE
JEXC=RARA{GS)
IF{IEXCeNE5)GO 70 }778
DO 1777 [=m),3
1777 CLap*1i=sxNCil)
1778 CONTINUE
ESTaABLISH cOMPUTER STgP INDEPENDENT OF INPUT pATA.
c(36)847B8125gm2 -
190 FORMAT (5X+F15e035Xs2A4)
DO 20 1 = }.4
IPH0 » 1 + 8D
READ (55190) BCiI),y (XNBCEIsJ)y U = 142)
20 CONTINUE
DO 30 1 = },2
READ (551900 RMTU1)y (XNBUIed)s g = )92}
I1P40D = | + 44§
30 CONTINUE
D0 40 1 = 1,2
READ (5,190) Dyl (xNB(llJ}l J = 1+2)
P40 = I + 44
40 CONTINUE

wWno
o
o

14}
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e RaXaRsRatonaNakakaRaRaRal sl ol

DATA/DJ/0a90es0es00/
INPUT pROM GUYTON MOpeL = HCT TO wB
cl17)=mGUYIN{&I®GUYIN(7) 90005

™
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QUTPUT NPUT pDATAs

J = 1

DO 75 1 = 148

JX = J + 4

WRITE(6,:,92) g|‘C‘12)'12'JDJXl
92 FORMATI(!Y %,12,2X45(F9.4))

J = J + 5
75 CONTINUE

WRITE(6992) JofBCUI)sl®104q)

J = 45

WRITE(6,92) JsRMTULDWRMT(2E,090110,Dy(2}

IF TTY 170 MAXeT]IME WilLL COME FROM WORK CARDe.
Cli5) = 99999999799,

Filcozl
DUMI=C(31)
Fito2)
DuUM2=C(32}
FI(NZ}
DUM3I=C{33)
WORK=0,
WORKZ=De
METABOLIC RATE OF 02 CONSUMPTION IN TISSUE.
RMTBsCINI3)=C(26)
RMTBZRCIN(3)~Cl26)

TIMEOF=0,
ADS=U,

. AMHB=10e0C(36)/040078125
MMM=(
CONTINUE
ADS=XDS+XMH
IF(MMMeEQe 1 ) XDS®XDS+C(36)
MMW= ]
C(35)1m0.
C{40)=0.

INITIAL GUESSES FOR JTERATIVE LOOPS
ARTER]IAL CONCENTRATION OF CO2.
cctl} = Deéb
BRAIN CONCENTRATION OF CQ2¢
cclz) = Cigq)
TISSUE CONCENTRATION OF COZe
cci3d) = ¢ct?7)
BRAJN CO2 TENSION®
CPB B 5040
TISSUE €02 TENSIONe
CPT = 5040
IF(XDS«GT«XMH]} 60T0202 d
SETS VARIOUS CONSTANTS AND AGGREGATES OF CONSTANTS
TMAX»
c{15) s cli5}) + 000}
PRINT ALL TIME.
C(a39) = C(39) +. 0001
FACTOR OF I=E~7 MULTIPLYING DIFFUSION COEFFICIENTS,
po 200 ] » 27,29

103
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Ctl) = Cll) & log=7
200 CONTINUE
202 CONTINUE
IRK = |}
M= 14
N ® 5
Ipdii) = D
SOLUBILITY COEFFICIENTS
AlL)= (ALPHAICDZ2y A(2)= (ALPHAIOZ, Al3)= (ALPHAINZ,
Al4)= (ALPHAICOZ¢ A(S)= (ALPHA)O2, Af{g)s= (ALPHAINZ
AlL) = 051

AlZ) = D.024
Al3) = Qep}3
Al{4) B Q.51

AlS) = (0.024
Albd) = (QaDI13

ATM/HMHG CONVERSION FACTOR,

SK = 0s00132
CARBONIC ACID DISSOCIATION CONSTANT»

CADK = 795,0 '
VOL(L1)=VOL{i0)= VOLUMES USED IN CALCULATION OF VARJABLE TIME DELAYSe

VoL(l) = D«01B
voLiz) = 062
VoLi3) = D.}88
Vok{d4) = Q0«06
VOL(5) = 0,188
YOL(6) = 2494
VoLki{7) = B«735
VoL (8) = ],062
voLi9) = 0.008
voL{lO)}=m ]e.062

(METABOLIC RATE OF €02 IN BRAIN ¢ TISSUE,) / SAME FOR 02

QF{6) = (CE25) ¢ RMT{1))/7(C{26) + RHMT(2)})
Bek7

DOPISCE30I~Gg7
DO 210 1 = 244

PRODUCTS OF CONVERSIQON FACTORS AND SoLUBILITY COEFFICIENTSe
Di{1) = SKeAl(lalY
Bi(leg) » SKeA(le+2)

pli#3) = DljleDl])

230 CONTINUE

FACTOR USED IN ESTABLISHING CA(COZ)
DIB) = (Oe1b6 + 230 (}7)

D(9) = 843+0/D(}) 5

FACTOR USED IN ESTABLISHING CB(CO2)e
P{10) = 0462

MANIPULATION OF COMPUTER TIME STEP.
Dll14) = Ct36)82.0
DIIS) = D{l4) = «+0leC(36}

CALL RC3

CALL RCH

CALL RC5 {CPBs Fil4), Cl4), BC(Z))

CALL RC21 (CHB(Z2}, F(3)y F(H4)s Cl4), CHIZ2)y CPHIZ))
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CALL RC19 (CPBy CHB(2)y CC(2), BC(1), F(4))
CALL RC5 {CPT, Flé), C(7), BCI3))
CALL RC21 (CHBU(3)}, Fisd, Flaly Cl7), CHI3)y CPH(3N}
CALL RC19 (CPTy» CHB(3)» CCi3)y BC(1}, Fl&))
CALL Rc20
CALL RC7?
CaLL RCB
CALL RC9
CALL RClO
CALL RCi1}
CALL RC12
GO TO &0
50 CALL RCI5
CALL RC16
60 CALL RCi13
calkL RCl2

IF{Ci35) eGEeXMH} GO TO 201

IF {C{35) «GTe C{15)) GOTOBD
IF(CATeGT+C{15)) GOTO 88O

70 CcaALL RCE4
Uy = AMOD(C(35}y DIl 43
IF (UU oLTe +0001 «0Re UV ¢GTe D115} 607050
RETURN

C GO To 60
80 WRITE(6478)
78 FORMAT('] FINAL VALUES FOR FOLLOWING VARIABLESe+?}

IF (C(37) «GTs 1+«0E=5? 60 TO 250
220 CTERM = 0.0
IF (VTRAN(1I4) = 10490} 230, 240, 240

230 CTERM ® (23,6E=9)8{(104,0. =« VIRAN(14))eed,9)
280 c137) = c{200o(Cl16)oVTRANCIS) + (leQ = CULISIISCHIAY)
1 ¢ C(21)#VTRAN(13) ¢+ CTERM = V)
P = 37
WRITE(S, 19215 ,C01)y (XN(I,J)y J = 1,2}
250 DD 260 I = l+14
WRITE(69192119C I}y (XNUIaJddy U = 1,2)
260 CONTINUE
WRITE (6,194)
830 FORMAT('ONORMAL TERMATION®!
301 CONTINUVE
‘ STOP
C 90 FORMAT (IH148X37HsRESPIRATORY CHEMOSTAT =« [NPUT DATA®///)
C 92 FORMAT (42X3:10XF10+4,10X2A6)
C 190 FORMAT (gXFlge0s5X2A51)
192 FORMAT(® ',13:2XsF15e5012X:2A4)
194 FORMAT (1l

\ "\ END
SUBRGUTINE RC3
DIMENSION C(40)s XN{40,2) SV(18,50), VIRAN(IBI, RK{14949),

i SCi149+s5)y DCLIH)y ACO)y D()5)s FE20)}s voL{10), RMTI2),
2 BCUL4)y QF(6)s TAU(S) s CCE3)o CHBI3)y CH{H)y CPHI(3),
3 DQAL4) :

COMMON/Z/ Cs XN» SV, VTRAN® RK» S5Co» DCy» As Do Fs VOLs RMTs BC» QF
} TAU, CC, CHB, CH, CPH, D@, VE, V1, CPB, CPT, CADK, X, DT,


http:SV(18.SO
http:WRITE(6.78
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2 IRKs LOC»s [TERXs INDEXs Is Js Ms N
Co949 FORMAT(}H 7HSUB RC3)
C SETS TIMEeDEPENDENT EXPRESSiONS

£ TISSUE BLOOD FLOW.
Gril) = {10} = C(11)

C ARTERJAL 02 TENSION,
F{i) = D(1)1esC(2) .

C ARTERJAL CO02 CONCENTRAT]ONes
Ft2) = pis)eC(l)

C BRAIN 02 CONCENTRATION / {CONV+FACTOR®SOLUBILITY COEFF+FOR 02)
F{3) = C(5)/D(3)

€ (CONVeFACTORSSOLUBILITY COEFFsFOR C02) « BRAIN CO2 TENS]ON.
F{4) = D(2})}*CPB

€ TISSUE 02 CONCENTRATION / (CONVeFACTQReSOLUBILITY COEFF«FOR 02)
FIS) & C{g)/D{3)

¢ (CONVeFACTOR®SOLUBILITY COEFFeFOR (02) » TISSUg (02 TENSIONe
Fle) = DL2)eCPT

£ ARTERIAL COZ TENSION,
FL7) = pDll)eCil}

C ARTERjAL 02 TENS]ON
Flag) = Di]leC(2)
RETURN

END
giSUBRDUTINE RCH
DIMENSION c(4C)s XN(402), SV(18,50), VIRAN{18), RK{]4,y4},

| sCi14:5), DCCIH) s AlSI, D(15)s Flz20)s -vOoL(10)s RMTI(2Z2),
2 BC(41, QF (6)s TAU(5)y CC(3), CHBI(3)}; CH{H)» CPH(3),
3 pRi4?
COMMON/Z/ Cs XNo SV, VIRAN® RKs SC» DCy Ay D2 Fy VOL» RMTy BCy QFs
1 TAU. CCe CHBa CH' CPH| DQ) VE’ Vip CPB’ CPT: CADKQ xl QT’
2 IRK' LOC; ITERK, INDEKG Il J. M» N
c ITERATES FOR cC(l)y ARTERIAL CO2 CONCENTRATION
Ce969 FORMAT(LH 7HSUB RC4)

4§10 CALL RC21 (CHBil)y F(l}y FI2)) CClLL1), CHULD, CPHUIND
X ® {CCl1) = F{2))/(0e01¢F (7))}
X ® RCFL{X}
C SEE EQUATION 3cl, &= CA(CO2) o
X 2 8C(1) & De3750(C(}7) = CHBIL}) + F(2) = DI(B)®{X = Del4)
C CCi}} = CA(CQ2} o
CALL RC& (CC(1))
CClid) = CCUL) @ 2,08(X = CCL1)1/360
3000 FORMATOIH »5HCCI1}45XsEL1646)
IF {ITERX) 420, 410, 420
420 RETURN

!K END .
SUBROUTINE RCS5 {CP, FB, CCB, BHC)
DIMENSION Cc(40}e XN(40+2)y SVII8Bs501), VIRAN(IB), RKE1494),

| SCi{l%:5), DC(I?’! Al6)y D(15)y FL20)y VOLI10)» RMT(Z),
3 DQi4)
COMMON/Z/ Cs» XNo SV, VTRAN® RK» S5C» DCy Ay, Do Fy VOLs RMTy BCy QF,
l TAUs CCs CHBs CHy CPHs DQe VE, VIs CPBs CPT» CADKy X DT
2 IRK, LOCs ITERX, INDEXy J» Jy My N
C ITERATES FOR BRAIN aNp TIS5Ug PcO2
Ca967 FORMAT{IH 7HSUB R(S)

510 X & (CCB = FB)/i{G+D1eCP)
X ®» RCFI(X)


http:FB)/(0*OI.CP
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"C SEE EQUATION 4415 X = PB(CO2) » .
X ® (=BHC ¢ CCB « D{l0)*{X = Oel14))/D(2)

€ CP = PB{COZ)
CALL RC& (CP)
CP = CP + (X = CP)/10+0

C CEREBRAL BLOOD FLOWe.
F8 = DUL2)eCP

C3000 FORMAT{IH +4HCP= E}6+6,4HFBm El646,5HCCBa E160635HBHC= E1646)
IF (ITERX) 520, 510, 520

520 RETURN

!M END
SUBROUTINE RC& (Y)
DIMENSION C(40)s XN(4Ds2)y SY(18450), VIRANC(IB}, RKE14949),

H SC{14,5), DC{14), Atéd), DlLIS), F(20), voL{10),y RMT(2),
2 BCt4ly QF (&) TAULS)y CCl3)y CHBIA)y CH{H)p CPH(I)
3 DR{Y)
COMMON/ZZ/ Cy XNy SV, VTRANy RK,y SCs DCy Ay Dy Fy VOL, RMTy BCy GF
1 TAUs CCo CHB, CH,; CPHys DQs VE, VI CPBs CPTys CADKy X, DT,
2 IRKe LOCs JTERXs INDEXs J9 Js My N
¢ CHECKS CONVERGENCE Of ITERAT]VE PROCEDURES
C RC4 ¢ X=CA(CO2), Y=CC{l)}
C RCE5 § X=PB(CO2), Y®(CP o
c RCi9 ¢ X=sCvB{(C0Z2)sy Y=CYC «
Ce969 FORMAT(IH 7RSUB RCs)
ITERX = @
DIFF = aABs {({X = Y)/¥}
IF (DIFF = }+0E=5) 620, 4204, 630
&€20 JTERX = |
630 RETURN

gy END
SUBROUTINE RC7
DIMENSION C(400s XN{40s2), SV(18450), VTRAN(I8), RK{14,4),

i 5Ci1495)s DC14)s At} DI3S), Fl20), VOLU10)s RMT(Z2},
2 BC{4)y QF{6)s TAU(S)s CC(3)y CHB(I)s CH(Y4)s CPH(3),
3 patd)
COMMON/ZZ/ C» XNs SV, VTRAN® RKs SCe DCos As Do Fo VOLs RMTs BCe QF
1 TAU’ CC; CHB’ CH. CPH' DQ, VE. VI' CPB' CPT’ CADK. X’ DT’
2 IRK, LOC, ITERX, INDEX, i, J, My N :
COMMON/R/ XpSe+XMHsCXT yWORKspUME opUM2,pUM3 4 WORKZ yRMTBJRMTB2+ T IHEOF
i sRMLIN
L6969 FORMAT (iH 7HSUB RC7)
c FILLS SV ARRAY W] TH [N]TjAL CONDJTJONS
CALL RClg

IFIXDS«GTXMH) GOTO2
po 725 | = 1417
DO 720 4 = 2,50
SVIiisJd) = SVIiis})
720 CONTINUE
725 CONTINUE
2 CONTINUE
D0 730 J = 2,50
sVi184J) = SY(18yJd = 1) = D(14)
730 CONTINVE
C3000 FORMATULH »12HIBS5V S DU14) 163X E1646)/71H 2613XsEL16e6)/1H 37(3X,E1
Lo Cbeb))
RETURN
END
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gASUBROUTINE RCSH

€
C

Ce9&9

8i0

812

8i4

816

820
822

B24
826
828
830

gaz2
834

Biéb
838

840

842

844

846

1
2
3

l
2

-IF

DIMENSION Cc{490) s XN{404s21)
SCU14e51y DCLLY)

SV(18!50’|
Alé)y DLLB),

108

VTRAN(181,
Fl20)y

RK{149+%4),
VobL{10)y RMT{Z),

BC{4)y QF (&)l TAUIB), CCl3), CHBI3)s» CHi{%), CPHI(3),

DR{4?
COMMON/Z/ C» XN» SVs VYRAN® RK»
TAu, CC, CHB, CH,
IRKy LOC, [TERXs INDEX,
CALCULATES TRANSPORT TIMES
EQUATIONS Bs 10 THRU 814 o
FORMAT(IH 7HSUB RC
870 | = 1,5
= C{35) = SV{i8,}])
= |
TO (810+812+8i4,81648150), 1|
= |1
s |0
To 820
= 10
Rl I |
TO 820
= 10
= |2
70 820
= }2
= 10
s QF(1)
TO0 822
a C{(NC}L
860 g = 12
TGO (B834.:824)y J
= N8B
= x o+ i
(K}
(NC = 12}

bo
bT
ND
6O
NC
NB
G0
NC
NB
G0
NC
N8
G0
NC
NB
QA
G0
&a
Do
Ga
NC
ND
8261 824 832
IF 830, 828,
QA
GO
QA
GO
QA
IdJd
AB
AA
Do
iF

T0 834

70 834
= SYINCINDI = (SVINCIK)
IEDIQJ-Z

= YOL(]J)

= DT#{QA + SVINCINDII/2+g
838 K = ND,49
{AA = AB)

836, 836

830
= SVINCek) = (SVINCsl) = QFL1))epT/(CI35) = SVLii8, 1))

840

SCH
CPH, Da,

Iy

8}

DCy» Ay Dy Fy VOL» RMT» BC,
VE, VI, CPB, CPT, CADK, X, DT,
Jyg My N )

2 SV(NCsl) = (SVINCosl) = CINCI)IODT/EC(35) = SV(i8,1))

-~ SYINCsND)IeDT/D(}4)

AR = AA + CU36)#{SV(NCsK} * SVINC,Ke))

CONTINUVE

WRITE (6,890) 1

DA = AA= AB

K ® K »}

IF (K) 842,
DV = SVINC,}) =~ Q&
iF (by)

DT = DA/QA

GO TO 860

DV = SV{NCsK*1} = SV{NCK)
IF (OV) 850 848,

842y B846

850, 844, 850

850

QF »
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B48 DT m DA/SV{NC,K)
@0 TO 860
850 DT = (SVINCsK+i]l = SgRT (SVINCeK+1)#e2 = DVeDA/C{36)))I/LDY/D(14))
860 CONTINUE
TAUL]L) = C{35) = SV{i8K + ) = DT
870 CONTINUE
RETURN
890 FORMAT (5X27HSV ARRAY EXCEEDED ON CYCLE 12)

E&END
SUBROUTINE RC9
DIMENSION C(40)y XN(404+2), SV(18450), VTRAN{IB}, RK({14,4),

i SCi1445) s DCUY4)y AlBYy D(§5S)}y FE202y VOLLLIO)y RMT(2)
2 BC{4)y GF(6)y TAU(DB)) CCl3), CHBI3)y CHI4),y CPHI3)
3 DQ{4)
COMMONAZY Car XNo SV, VTRAN® RKs SCs DCy Ay D Fy VYOLe RMTY BCr QF
1 TAU, CC, CHB, CH, cPH, DQ, VE, VI, CPB, CPT, CADK, X, OT,"
2 IRK, LOC,y ITERXs INDEX, Iy J, My N

C SETS VALUES IN VYRAN ARRAY

C6969 FORMAT(]H 7HSUB RC9)

DO 960 I a 115
TA = TAUCI) = (C(35) = SV(igyi))
LOC = TA/D{ 14}

1IF (LoC =~ §9) 204, 904y 902
P02 WRITE (64,9901 I.LOC
LOC = 49

904 XLOC a LOC
T8 = XLOCeD(14}
DT = TA = 7B
GO TO (910¢92099301940+950% 1
910 DO F14 J = 143
C LUNG To BRAIN C02902sNZ TIME DELAYED ARTERIAL CONCENTRATIONS.
VTRANIJ) = RCFILJ)
914 CONTINUE
€ LUNG TO BRAIN H* TIME DELAYED ARTERIAL CONCENTRATION.
VIRAN(IB) = RCF3(13}
GO TO 940
920 DO 924 4 = 4,6 X
C BRAIN TO LUNG C021024N2 TIME DELAYED VENOUS CONCENTRATIQONSe
VIRAN(J] = RCF3(J}
924 CONTINUE
C BRAIN TO LUNg COMBINED C02402¢N2 TIMg peLAYED VENOUS CONCENTRATIONS.
VIRAN{ (&) = RCF3{1s)
GO TO 940
930 pO 934 J = 7,9
C TISSUE TQ LUNG C0Z2202e¢nN2 TIME DELAYED VENOUS CONCENTRATIONSs
VIRAN(J) = RCF3(J)
934 CONTINUE
¢ TISSUE TO LUNG CcOMBINED ¢02y02,N2 TIME pELAYED VENOUS CONCENTRATIONS.
VIRANC(17) = RcF3(17)
G0 TO 9ép
940 DO 944 J = 123
€ LUNG TO T}SSUE C02,02.n82 TIME DELAYED ARTERJAL CONCENTRATJONSe
VIRAN(J*9)} = RCF3(J)
F44 CONTINUE
GO TO 960 '
C LUNG TO CAROTID SITE H+ TIME DELAYED ARTERIAL CONCENTRATION.
950 VTRAN(1I3) = RCF3113)
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C
VIRAN{14)
960 CONTINUE
NAMELIST/DONM/VTRAN
RETURN
990 FORMAT (5X27HSV ARRAY EXCEEDED ON CYCLE 1291
EK END
SUBROUTINE RC10O
DIMENSION C{40}s XN(40+2), SVi}8,50),
SCU{18s54, DCU1IR) s ALE),
BClgly QF(g)s TAU(S),
oai4)
COMMONZZY Ca XN»

s RCF3(14)

VTIRAN{
D15}y Fi2
Cci3), CHB(3

1
2
3
SCs» DCy Ay D

cp

SV, VTRAN® RK»
TAU, CCy CHB, CH, CPH, DQ, VE, VI,
IRKy LOC, ITERX,s INDEXs Is J,y My N
FORMAT{1H BHSUB RC10)
COMPUTES EMPIRICAL FUNCTIONS FOR ACRpDIAC OQUT
FLOW DIFFERENTIAL EQUATIONS
F(8) > PA{O2} .
IF (F(B) = 10440}
{DELTAIQIO2) , EQUATION 743 »
1008 pQil) = ((=]«DO3IE=~58F(8) + 2¢9241E=3)%F {8}
{DELTAIQBI02) s EQUATIQN 7e9 o
DQ(2) = (({7,6557E~84F(8) * 2,324E~5)4F(8)
1 = 0e]323)%F(B) + 24785
IF (pti)) 1012,
DRII) = 0.0
IF (DR{2))
DQIl) = Q40
DQA(2) = gep
F(7) = PA(CO2) .
IF (FL7) = 60.0)

i

2
Ce769%
C
C
C

1008, 1020, 1020

C

C
+
1016, 1l0ls
1012
1016
1020

1824
<

1gz2e

1024, loz28, 1028

1032, 1032, 1036
IF .PCOZ GT 60 DQ(3) STAYS AT ITS VALUE AT 60
THE VALUE OF DR(3) EQUAL TO O
1F (F{71 = 40,0) 20346,
DQ{3)=D,
GOTO1044
(DELTAIQ{CO2)
DO(3)i=b,0

C

C

C
1032
2035

040, l040

C
1036
C

s REPLACES EQUATION 7.6 ,

c0 70 1044
{DELTA)Q(COZ) » EQUATION 75
1040 pQi3) = 0e3%{F{7) = 40.0)
1044 IF (F{7) » 38.0) 1048,
(DELTAJGBI(CO2)} 5 EQUATION 71
1048 DQi4) = (BeD163IE=4¢F{7) = 3+1073E=2)eF(7) *+
RETURN
1052 [IF (F(7) = 44,0}
1056 DR(4) = 0.0
RETURN
(DELTA)QBIC02) » EQUATION 7413 »
1060 Dq‘ql ® {((=2¢174BE=7#F {7} + F+3F18E=5)*F(T7)
1 + 0474607)0F(7) = 15458
NAMELIST/DG/DQ»F
RETURN
END

C

1052, 1052

C
1056y 1056,

C

ioéo
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ZH WITH LOC = I4)

181,
Qi
I

RK{|4:s8),
voLi1Q)s RMT(2),
CH{4),y, CPH{3}),

BCs
Xy

» Fy VoL RMT,
B' CPT’ CADK'

QF s
DT,

PUT AND BRAIN BLOOD

= 0+2885)*F(B) +94665]

2,4032E=3)eF (B}

- = OLD ROUTINE SETS

2-3232E“2

1e2947E=2)0F (7)



DIMENSION C(408)s XN{4Qs2)s SVI1By50), VTRANC(IB)}, RK{}424},
i SCUI4s5) s DC14)s ALE)y D(L15), FL20)s VOL{L1G)s RMT(2),
2 BCi4)y QF(6)y TAULD),y CCl3)y CHB(3)y CH(4)y CPH(3},
3 baig)
COMMON/Z/ Cs XNy SV, VIRANY RKs S5Cs pDCe Ay D» F, VOLs RMT, BC,
i TAUs CCs CHBs CHy CPHy DQy VE, VIs CPBs CPTs CADK, DT
2 IRKs LOCy ITERXy INDEX» Is Js M N
C CALCULATES DIFFERENTIAL EQUATIONS
Ce769 FORMAT{1H 8HSUB RCi1)
CALL Rci7
C EQUATION (Qe] o
DC(1) = {(YIsC(3L} = VE®C (L) 4 D(9)e(C(L1)eVTRAN{4) + QF(})
} *YTRANIT) = Cci{1Q)sCCctid))/sCiz2)
C EQUATION jpez » .
DC(2) = (VI#C(32) = VE#C(2) + D(F)e(Cl1l}sVTRAN(S) + QF{1)
1 SYTRANIB) « ClLICIsF(9)))/Ct22)
C EQUATION 10e3
DCE3) = (VIeC(3I) = VE*Ci3) ¢+ D(F)s{Cc(l1)eVTRAN(S) + QF (1)
1 *VTRANLT)} = C(i10)eF(1D})I/C(22)
C EQUATION 1044 &
PDCEH) = {C{25) + CUIL)e{VTRAN{]1) = Cc(2)) = FL{14))/C(23)
€ EQUATION 105 o
DCig) = {WC{Z2a) * C(LlIIe{VTRAN(Z) =» F(12)) « FL315))/Ct23)
C EQUATION 10+¢6
pels) = (cllI)e{VTRAN(3) = Cl6)) = Fi16))/C(23)
C EQUATION J0e7 »
(7)) = {RMTIUL1L} + QF{1)s(VTRANCG1DO) =» CcC(3}))3/CE24)
C EQUATION 10e8
PCig) = («RMT(2) + QF (L) (VIRAN(II) =« F{13)))/7C(24%)
C EQUATION 10¢9 o ’
DCi?) = gqF(l)ealVTRAN(IZ) = CiF))/clz2y4)
C EQUATION Tel o«
DCUIG) = (=»C(i0) + seQ + DQR{L) « DG(3)}/C(18)
C DEPENDANCE oF CARDIAC QUTPUT ON TISSUE
C UTILIZATION OF OXYGEN
C
XABES ¢85 o (RMT(2)me2}B)+6e=C{10)
IFLARMTIZ2)eGTee2i5) s ANDe{XABGT+0e))pC(10)®pCl{IQ)+XAB/7 0D
C
C
C EQUATION 7.7 »
pClil) = (=c(11) + Ge75 + DQC2Z) + pREH)I/CiL?)
C EQUATION i+10
DCl12) = FE14)/74C(34)aD(31)
C EQUATION 1astl o
pctid) = p{15)/{ci34)sp(i2)}
C EQUATION 1e¢12 »
DCll14) = F(16)/74C134)eD(13))
c NAMELIST/AB/DC
RETURN

LISTING OF WHOLE BODY ALGORITHM

gisumm:uru\u-; Rctl

!‘ END
SUBROUT INE Rcl2
COMMON/XIOD/IARA{S55) ,RARA(S6) 4 XNC(3),TUNT ,AVO2DF ,FREQ
COMMON/STATE/XXZZ(600)
COMMON/RINTR/ROUT(iI0),CN(1D)
COMMON/TOSHOR/GUYIN(20) ,00TGUY(20)

111
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DIMENSION Cl400y XN(4042), SV(18,50), YTRAN(IB}, RKEL494),
SCU149:5), DCC149)y ALS), D(I5)}, Fi20), VOL(}D), RMT(2),

1

2 BCl4)y QF (&) TAULS), Cci3),

3 Da(4)
COMMON/Z/ Cy KNy SV, VIRANy RKy S5C, DC,

1 TAUy CCs GHR, CH, CPH, Dg, VE, Vi,
2 IRKy LOC) JTERXy INDEXs j» J, Ms N

CHBI3)y CH{4),y CPHI{I),

Dy Fy VOL, RMT, BC, QF,
CPBy CPT» CADK,y Xy DT,

COMMON/R/ XDS!XHﬂCCXTaWORKODUMliDUMZ:DUH3:W0RK2|RHT3|RMT32!TIMEOF
! sRMUINSVITTY o ITTYOT o I TTYYINWRKTTY(50,3) yLEXEC +MARKER yNWREST

€ sRMTMsTCTHDURAT ,TIMEONRMTKsTKT

DATA IRUN/T'RUN '/ ISTOP/'STOP'/ +MORE/YMORE"/

DATA IBACK/'BACK?'/
DIMENSION WRKTTY {(50,3)

C6969 FORMAT(1H 8HSUB RC12)

C

(o}

a2l al el

L)

[N g (a2l al naO

n‘

[a)

(AR AR R aR oW a W o WA 2N

OUTPUT == PUNCHED CARDS AND PRINTED
CXTaC(35)+XDS=10,
IFLCAToLE s Do ICXT=e D,
DEAD SPACE VOLUME
DSVOL w0 14020.0028VE
RESPIRATORY FREQUENCY.
FREQ=(£I.¢(o726tvei/DsV0L)'a-5—1.J/.gsa
DEAD SPACE VENTILATiON
DEADVT®]le+o0988VE
Cl31)=(DEADVT*Cil)+VESDUML )/ (DEADVTSVE)
Cl32)=(DEADVTCIZ2)+VELDUM2) /(DEADYTVE)
C(33)-IDEADVT¢C(3)+ve-DUM331(DEADVToVE)
MINUTE VOLUME»
TVNT=DEADVT+(VEeV]) /2,
HEART RATE., -
HRATE®Y43 480 (RMTI2)+c(26))¢544¢5

IF{CXT «LTe TIMEOF) GO TO 203
HERE IF NEED TC READ A NEW WORK LOAD CARDe

BRANCH IF IN BATCH MODEe
IFLITTY +gQe O) GO TO0 500

ITST*RARA{S6)

IFGITST-EQ.H)WRKTTY(InZ)-(XXZZ(SéB;-}.)/bG.

HERE [F TTY MODEvevroscaseosrstosnes
IFUITTY +EQe 1} GO TO 550

HERE IF TVY MODEs» AND IST TIME THIS ROUTINE CALLED.

ITTY =

WRITE(6,5085)
505 FORMAT('OINPUT WORK CARDS.+e'/)

I ' WORK= WORK LOAD{WATTS)seo'/
MINS= TIME FOR WORK LOADeset/

EXECess'/
MORE= [NPUT MORE BEFORE EXECeee?/

N 2w N
. @ ® o -

ITTYOT = §

PRINT= TIME INCRIMENT(MINS)FOR PRINTOUTsest/

RUN = EXECN]TH ABOVE.THEN CAN INPUT AGAIN et/
STOP® EXECeWITH ABOVE THEN STOPeee'/
' BACK= ERASE PREV]OUS WORK RECORDete')
509 ITTYIN = g


http:3.8*(RMT(2)+C(26)).Sq
http:C(33)-(DEADVT.C(3)+VE.DUM3)/(DEADVT.VE
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PRINT®XXZZ(599)/60,
[F{]TST+NEe31G0 To 701

DO 747 12191842

INDXx=1+64]

IFCXXZZOINDX*L)oeLEeDe)GO TO 747
IF{RARA(S6) sOT +Ha s ANDLITTYINSGEL1,)G0 TO 747
IFUXAZZ{INDX) oLTe0e)GO TO 747
ITTYINBITTY N+

WRKTTY ITTYINS B I=XXZZOINDXI/Z6012
WRKTTY(LITTYING2)B(XXZZCINDX XS ) wXXZZ{INDX=1}) /40,
WREKTTY(ITTYINSII=PRINT

CONTINUE

G0 YO 702

ITTYINS}

WRKTIYUITTYINIZI={XXZZ2(S60)=1+)/600s

CHWRKTTY(ITTYIN,3)SPRINT

WRKTTY{ITTYINy1)=0o.

CONT INVE

LEXEC=]RUN

DO 9999 I=],ITTYIN
WRITE(S6,748) Iy (WRKTTY(1sd)su=is3)

FORMAT( 3X," WORK CARDS'",/113,3X,3(F10.5))

HERE IF 1ST TIME TH]S ROUTINE CALLEDe
SEE IF MORE WORK CARDS [N BUFFER(WRKTTY (50,31}

550

IF{ITTYOT «LEe ITTYIN)I GO TO 55§

HERE IF EXAUSTED WORK CARD BUFFER (WRKTTY(5043))

IFILEXEC +EQe IRUN) g0 TO 504 ,

FORCE END OF COMPUTER RUN WHEN LEXEC= *STOP*',

551

203

Ci15) = O,
GO0 TO 210

WORKZ = WRKYYY(ITTYOT,1}
DURAT = WRKTTY(ITTYOT,2)
C(39) = WRKTTY{ITTYQT»3)
ITTYOT = [TTYOT + |

GO TO &0¢

IF{MARKERCERO} GOTOLIOI
HORK=WORK2
MARKER=]

SYSTEM RESPONSESS TIME CONSTANTS FOR WORK LOAD LEVELS(INCREASING)

IF(WORKeLE D+ 1060702
IF(WORKeGEe50a) TKT®2:3/(2+*WORK/200.)
IFIHWORK LT ¢S50} TKT=4,46

TIMEINSCXT»TIMEON

IF(WDRKQLE050037CT-I05632
IF(wqRK.GT.50..AND.HORK.LE.100.lTcr-z.Zasq-.6232-w0RK/50-
IF{WORKeGT o 1ODe s ANDSTIMEIN*LE« 24} TCT=)1004
IF(WORKeGTelO0DeoANDeTIMEIN®GT 2} TCT=m 45

TISSUE 02 METABOLIC RATE,

IF(TIMEINoLE s 2¢ IRMT (2) ‘ .

& mSSO2WI(WORK)I=(SSO2W(WORK)™RMTB2)¢EXP{=TCT*TINE NI

IFS{TIMEINeLE «2¢ )RMTK=RMT(2)
IF(TIMEINGGTe2¢)RMT(2)


http:GT.2.)TCTS.45
http:IFIWORK.GT100,**AND.TIMEIN.LE*2)TCTSI.0O
http:IF(WORK.GT
http:IF(WORKoGE.5Q
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& ®SSO2W(WORK) = (SSO2W (WORK)“RMTK)®pXP(~TCTo{TIMEIN=2¢) )
VTIHE® lolm ] e I#EXP(>TKT*(CXT»TIMEON}/1492)
TERM USED IN VI THAT IS A COMPONENT OF TRANSIENT RESPONSE RELATED
TO WORK LOAD.
RMLIN ®=SSO2W(WORK)»(SSO2W(WORK)=RMTR2)*{le=yTIME)
IFIVTIMEeGEsle} RMLIN®SSO2W(WORK)
TISS5UE C02 METABOLIC RATE,
RMT(1)=s888RMT(2)
IF{TVNT «GT 637} RMTO1I®(TYNT*40e¢77)eRput(2)/788¢5
IF{CI35)4LT4C{40)) GOTO2
WRITE 164333) RMTUU]})+RMT(2)
FORMATL *0',1X425HCHANGE IN METABOLIC RATESs5X,7HMRCO2® ,FiOe4,
1 5X,46HMROZ® ,F10.4,/)

CONTINUE
IF (WORKeLEeOoeU vpNpe NWRESTeLTel) RMT{2)=mCIN(3)}=Ci26)
ﬂVOZDM"F(?)‘C‘IO)“F113)*(C(ID}’C(ll)"F‘lz"c‘ll)l'luBBJ
AVOZDF=AVYG2DM/C{10)
OUTPUT INTERFACE FROM RESPIRATORY
QUTGUY(3)=CHB({])
ROUT( 1 1=mAVO2DM/1000,
1F (WORKeGT+0s) ROUT(JISRMT{(2)+C{28)
ROUT{2)=FREQ
RoUT{3)s=sCill)
ROUT(4)=F (7]
ROUT(S)=F (1)
U= AMODIC{35),y Us5)
IF (U oLTe 1 e0Emg 4QRe U 46T t 4999} 60 T0 t2i0
IF(C{35)4LT«C{408))GOTOL230
C{%0)=C (40} +C{37)
ARTERIAL N2 TENSIONe

iZ210 PANZ = D{(1)eC(3)

N aXaka o

©

Ti}SSUE 02 TENSION»
PTO2 = C(8)/D{3)
TISSUE N2 TENSIONe
PTN2 = ¢(9)/D(4) _
CEREBROSPINAL FLUID PH 1+ EQUATION 602
PHCSF = 94 = RCFI(CH(4))
VENOUS BRAIN H+ CONCENTRATION o EQUATION 47 o
HVB & CADK*F(4)/(CCl2) = F{4)})
VENOUS BRAIN PH 4 EQUATION 4e6 o
PHVB: = 94 = RCF|(HYB)
VENQUS TISSUE H+¥ CONCENTRATION o EQUATIQN S5e7
HYT = CADK#F(6)}/(CC(3) « F(6)}
VENOUS TJSSUE PH » EQUATION S5e¢6
PHVT = 9¢ = RCFI(HVT)
RESPIRATORY QUOTIENT (ALVEQLAR)e
RQ = ((C(LI)SVTRAN(4) + QF(1)*VTRAN(7))/C(10) = CCei) )/
1 (F(9) = (CU11)8VTRANES) *+ QF(1)eVTRAN(8))/C(10))
@F{5) = QFl{&6} = Rg

HERE WHEN READY TO PRINT.
SEE IF TTY MODE,
IFLITTY +gQe O) GO TO 410
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HERE IF TTY OUTPUT.

WRITE (6,700) CXTaccl1)aCei200CC 3 3Ft9hapt12)aF(13),
& VTRAN(13)'CHGQ).F(7IoCPBiCPTrF(lI.F(l?).PTOZ:VI'VE.
& FREQ,TYNT,,C(11),AVO02DFRMT(2),C(1a)

700 FORMAT(/FFe419XK06FFe4/8FF04/8FF04/)
RETURN

610 IF (N «NE+ 4) GO TO 1220
N =
WRITE (6,}805)

1220 N = N » |

WRITE (4,1810) CXTy» RQs QF(5)

WRITE (&44}3815) (CETde 1 ™ 1930y (DctI)y 1 = 143)s FUT)y FUI),
| PAN2

WRITE (6,3820) CCille F(9)y FLIO), FI7), FL1), PAN2y CH(1),

i CPHIL)y CHBLYL)

WRITE {(64+1825) (Cille T ™ 4a6)y {DCUI)s I ™ 4,6)s CPBy F(17),
i Fil8), CH(2), CPH(2)

wRITE (4.1830) (CUIds T = 799)y (DCCI)s 1 = 7,9)s GPTy» PTO2»
U PTN2, CH{3}, CPH(3) ’

WRITE {6,1835) (DCEEYs T = 12,14), (CEIde 1 = §2,149)y CHi4),
t PHCSF

WRITE (4,1840) CC{2)y FU12)y Clg)y CPBy F(17), FliB8), HVB,

l PHVB, CHB{2)

WRITE (6,41845) CCi3¥s FEI3dy CU9)y CPTy PTO2% PTN2s HVT,

1 PHVT, CHB(3)

WRITE (6,1850) (TAUCED s 1 = 1450 vIs VE» CLIO)y CHR1dy DCUIO)
| oCcill)

WRITE (6,1855) FREQ,TYNT+DEADVT ,HRATYE,AVO2DF ,DSVOL
1230 RETURN
1290 FORMAT (SH XXXXS5X7F|0¢4)
1292 FORMAT (8F1044)
1805 FORMAT (1K1}
1810 FORMAT (1HOGXYRTIMEFIOe4979X6HALY RQF10e4,3X7HRQ DIFFoF8e4s
H 16XIHCO2BX2H028X2HN27X2ZIHD E R 1 V A T I V E STX4HPCO26X
2 3HPO27X3IHPN27X4H(H*) 7X2HPHSX4KHBO2)
1815 FORMAT {(3XBHALVEOLARFF10e4) .
1820 FORMAT (3XBHARTERJAL3FI004230XK45F10e4sFB8e4)
1825 FORMAT (6XSHBRAINJIF10.,4)
1830 FORMAT (SX6HTISSUELIFIO«4)
1835 FORMAT (BX3HCSF30X8F10+4)
1840 FORMAT (4X7HY BRAIN3IFICQe4,30X,5F10e¢4,F8e4)
1845 FORMAT (3X8HV TISSUE3FI0e4130X45F10e4sF8e4)
1850 FQRMAT (S5XIB8HTRANSPQRT .TIMES ==4X2HARBX2HVBBXK2HVTBXZHATBXZHACZX
! 2HeeH4X2HVIBXZHVEBXIHQIX2HFB7X 1 IHDERIVATIVES/21X,10F1044,F844)
1855 FORMAT{3Xy9HRESP FREQ)FSe412X 3 13HMINUTE VOLUMEsFBed,
I 2X+BHD S VENTsFBe452Xy JORHEART RATEsF8e 4y
2 2Xs7HAVOZDF 4FBs442%,5HDSYOL sFBay)
BATCH MODE WORK CARD READeve

WILL USE WORK CARD WITH TIME=O AS INDICATION
OF END OF RUN BECAUSE 106 HAS PROBLEM
WITH END=s ON READ,

500 READ(5,300,END=2) WORK2,DURAT

300 FORMATIF6e203XeFb6e2)
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IF{DURAT ogTe Os) GO TO 606

C HERE IF READ INDICATION OF END OF RUN [N BATCH MODE.
C{is) = @,
G0 TO i210

606 CONTINUE
606 WRITE (6,305) WORK2,DURAT,CXT
305 FORMATItOY43(%et )/
1 ' WORK LOAD CHGs(',F5e2+'WATTS FOR?,
2 FBa2,"MINS) ATV F9.4,'MINS"*)
607 TIMEOFSDURAT*CXTY
TIMEON®CKXT
SYSTEM RESPONSES; TIME CONSTANTS FOR WorRK LOADS AND TISSUE 02
METABOLIC RATE.
IF{WORK2+GE*WORKIRMTR2®RHT(2)
¢ DECREASING VORK LOADS.
IF{WORK2+LT+WORK) RMTM=RNT(2)
IF(WORKZ2+LTeWORK)RMTB=SSO2W(WORK2)
IFCIWQRKZeLTOWORK) s ANDe {WQRKGEeSD )) TCTe2+e3/(2+%WORK/200.)
IF{ (WORK2,LTeWORK)+sAND o (WORK LT ,500))TCT=40es
IF{WORK2+GE+WORK) GOTOI
101 WORK=WORKZ
MARKER=0
NWREST=2
¢ TISSUE 02 METABOLIC RATE. ’
RMT(2)=RMTp=(RMTB=RMTMI®EXPI=TCT*{CXT=TIMgON)*+50}
VTIME®STelmlo I*EXP(=TCT#{CXT=TIMEON)/3484)
€ TERM USED IN VI THAT 15 A COMPONENT OF TRANSIENT RESPONSE RELATED
€ TO WORK LOAD.
RMLIN =RMTB=(RMTB=RMTM)2(1s=VTIME) —
IF(VTIME+sGEsls) RMLIN®=RMTB
€ TISSUE €02 METABOLIC RATE,
RMT(})me88¢RMNT(2)
IFLTVNTeGTe37 ) RMTELI=(TYNT*40077)eguT(2)/78845
IF(C(35),LT,C{40)) GcOTO02
WRITE (6,333) RMT{]1),RMT(2}
co¥o2

[a¥aNalal

n o

wy BN .
SUBROUTINE RC13
DIMENSION C(40)y XN{HO92), SVI18,50), VIRAN(I8), RK{14+4),

i SC{i%eS)y DCU34)y ALG)y D(1S)» F20), VOLIIG)y RMTI2),
2 BC{4)y QF(gly TAUGB)s CC(3), CHBU3) s CHI4)s CPHIIF,
3 DR(4)
COMMON/Z/ C» XNs SV, VTRAN® RKs SCs DCs Ay Ds Fy VOLs RMT» BCr GF,
i TAU, CCj CHB, CHy CPH, D@y VE, VIs CPBy CPT» CADK,y X, DTt
2 IRKy LOC,y ITERXy INDEXy I» Jy My N
6969 FORMAT(1H 8HSUB RC13)
c SOLVES M DIFFERENTIAL EQUATIONS BY FOURTH-ORDER RUNGEKUTTA AND
¢ ADAMS=MOUTLON PREDICTOR-CORRECTOR METHODS
C NAMELIST/DBG/CaDCSC
IF (IRK = &) §304, 1356, 1356

1304% po 1352 INDEX = 14

DO 1308 1 = 1M

RK(I,INDEX) = DCI(I)
1388 CONTINUVE

GO TO (1312, 1320, 1328, 13406), INDEX
1312 DO 1316 1 = 1M


http:IF((WORKZ.LT.WQRK)*AND.(WORKt9E.SO
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1320

1324
1328
a3z
1336

| 340

1344
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{358

1360

1364

1368

1372
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ScllsIRK+1) = c{])
SC(IsIRK) = DC(])

CONTINUE

Tl = C(35)

C{35) = T3 + Ci36)/240

DO 1324 [ = joM

C{l) = SCyI1+IRKel) ¢ C(36)*REK(I4INDEX /720

CONTINVUE

G0 TO 1336

cl35) = T1 + ¢t36)

Dp 1332 1 = M

C{l) = SC{I,IRK#])) & C(36)*RK{I,INDEX]}

CONTINUE

CALL RC14

G0 TC 1352

DO 1344 ] ® M

CUl) ®» SC{I,IRK*1) + C{36)0(RK{Is1) + 2¢0eRK(192) + 2400RK(1,3)

! + RK{ls42)/6,0

CONT INVE

IRK = [RK + |

CONT.INUE

RETURN

DO 1360 | B |4M

sC{l+5) = C(1)

SClis4) = DC(I)

CCI} = SC(1sD) * C{36)0({55¢08S5C(] 4) =~ 59.9!5C‘i03) + 3700%5C{]142)

i = 24008C{I41))/72440

CONTINUE

Ct3b) = CL35) + C(346)
NC3IE=C(35)/CL36) + 4}
Ci3s)=C(36)%NC35

CALL RC1H4

DO (368 | = .M
SCii21) = CE])

COI) = SC(Eos) * Cl35le(9408DC{I) *» 19,0#5C(I94) = 5¢085C (1,3}
1 + SC{I142))/724.0

CONT INVE

DO 1372 1 = |WM .

IF (ABS (C(I) = SC(lsl}) = 1eQE=3) 1372y 1372, 1364

CONT INVE

DO 1376 1 = 1M

DO 1376 J = 1,3

SClIsd) = SCiLed*l)

CONTINUE

RETURN

!‘END
SUBROUTINE RCI4

DIMENSION C(40)y XN{4092)y SVE18450), VIRAN{1IB), RK{(]14,4),

} SCE149¢5), DCC1%)y A(S)y DLLI5)s FL20)y VOLI1G) s RMTIZ},
2 BC(4), QF{6), TAU(S), CC(3), CHB(s). CH{4), CPH(3),
'3 DQ (4}
COMMON/ZZ/ Cs XN» SV, VITRANs RKs SC» DCs» Ay De F, VOLs RMT, BCe QF,
1 TAUy CCy CHB, CH, CPHy DQy VE, VIs CPBy CPTy CADK, X, DT,
2 IRKy LOC, ITERX, INDEXsy Iy J, My N

c.
L6969

CALLS OTHER SUBROUTINES N A BLOCK
FORMAT(IH 8HSUB RC14)
CALL RC3
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b |

CALL Rg8

CALL RC%

CALL RCY

CALL RC5 (CPB, F(4), Cl4), BCI(2)})

CALL Rc2l (CHB{2)y F(I)y Fla}y Cl43, CH(2)}y CPH{2})

CALL RC19 (CPBy CHB{2}, CC{2), BC{}), F(4)}

CALL RCS (CPT, Fi8), C{(7)y BC{3)}

CALL RC2] (CHB(3)y F{S)y Fibdy C(7), CH{3)y CPHI3)

CALL RC19 (CPTy CHBI(3)y CCi3), BC(}), Fib6))

CALL RCI1O

CALL RC20

CALL R¢11}

RETURN

END

SUBROUTINE Rgl1S -
DIMENSION cl40ty XN(HO+2)y SVI1IB4SQ), VIRAN(LIB)}, RK{1494),
1 SCU1%95)y DCELI4) s ALO)y D35S}y FE20)s vOLILO)y RMT(2),

2 BC(4), QF (4}, TAUIDB), CC(I)y CHBIU3)y CH(4), CPH(3),
3 oRé4) .

COMMON/Z/ C» XN» SV, VTRANY RKs» SCe DCy Ay Ds F» VOLs RMTy BCs QF
i TAU, CC, CHB, CH, CPH, Dg, VE, VI, CPB,y, CPT, CADK, X, DT,

2 IRKy LOCy ITERXs INDEXs I Jp Ms N

1520
1530

¥

6969

. , FORMAT(iH 8HSUB RC15)
NAMELIST/SCH/SY
SHIFTS VALUES IN SV ARRAY
DO 1530 I = 1,18
Dp 1520 J = 1,49
JH = 5] & J
JMM & UM = |
SY{[aJM) = SV{]gJMN])
CONT [NUE
CONTINUE
RETURN
END
SUBROUTINE RClé
DIMENSION {400y XN{40,2), SV(18,507, VIRAN(18}, RK{1%,4),
1 SCL14+5), DCliF)y ACA),y DCIB)Yy Fi20) s VoOLLIO)y RMTI(2),
2 BC(4), QF(6)y TAU(B), CCL3), CHB(3}y CHIA), CPH(3),
3 DQ{4) :
COMMON/Z/ Cs» XNs SVs VTRAN® RKs SCs» DCs As Ds Fo VOLe RMTs BC» QF,
i ; TAU, CCy CHB, CH, CPH, D3y VE, Viy CPBs CPTy CADK, X, 0T,
2 IRKy LOC, ITERXs INDEXs Is» Jy My N
COMMON/R/ XDSsAMHsCXT yWORKsDUM] sDUM2 4DUMI 4WORKZ RMTBsRMTB2+ T I MEOF
i RMLIN
FORMAT(1H B8HSUB RC16)
SETS VALUES FOR SV ARRAY

ARTERIAL €02 CONCENTRATIONS

SVIil.1) = ccll)

ARTERIAL 02 CONCENTRAT]ONe

SVi2:1) = F{(9)

BRAIN VENOUS CO02 CONCENTRATIOQN,

AR

SV(441) = CCi2)
TERIAL N2 CONCENTRATIONe
SVIi3.1) = FLio)

BRAIN VENOUS 02 CONCENTRATION

BR

SV{551) = F(]2)
AIN VENOUS N2 CONCENTRAT]ONe
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SViasl) = €16}
< TISSUE VYENOUS C02Z CONCENTRATIONS
S5V{73:1) = CC{3)
C TISSUE VENOUS 02 CONCENTRATIONS
SViasll = F(13)
€ TISSUE VENQUS NZ CONCENTRATJONe
SVig9sl) 5 C(F)
C CARDIAC QUTPUT
SV{iD,1) = C(10)
¢ CEREBRAL BLOOD FLOW,.
Svil1iq.1) = Ci1}d
C TISSUE BLOOD FLOWe
SV(12,1) = QF ¢}
C ARTERJAL H+ CONCENTRATION'
SVEi3a.1) = CHULD
C ARTERIAL 02 TENSION.
SVi14.1) = F{L)
C INITIAL TIME.
SVI{15:1) = 0.0
C TOTAL GAS CONCENTRATIONS AT BRAIN EXITs
SV (L6sl) = SV(4yl) » SVIS,1) + SV(é,1)
C TOTAL GAS CONCENTRATIONS AT TISSUE EXIT.
SVE1700) = SV(7,0) ¢ SVIBs1) + SV(9,})
C SIMULATED TIME.
SV(i18,1) = (C(35)
RETURN

E{END
SUBROUTINE RC17
DIMENSION c{40}s XN{4022),y SVII8,y50), VIRAN(LI8), RK({14,y41,

| SCEi49D)y DCUE)r AlG)y DC1IS)y FL200s VOLLLIO0)y RMT(Z2),
BC{4)y QF(6)y TAULSY, CC{3), CHB(3)y CH{4)y CPH(I),
3 ’ DR{4}
COMMOGN/ZZ/ C» XN+ SVs VTRAN® RKe S5C» DCys» Ay Dy Fo VOLy» RMTe BCr QF,
1 TAU. CC, CHB. CH' CPH' DQ’ VE' Vl. CPB’ CPT] CADK’ X, DT.
2 IRKy LOC, ITERXs INDEXs I+ Jy My N
COMMON/R/ XpSeXMHaCXTHWORK»pUM] 4 pUM2,,pUMI ,WORKZ yRMTByRMTB2T JMEOF
1 RMLIN .
c NAMELIST/BAD/CH(4)2CADK 4D (11 32C(12)2BC(4)5C(37)2C(38)eVIRAN(L14))
¢ ITERMaVIoCE20) 2C(16) 3 VTRANCID) 9CE{21),VTRAN(LI3) 9C(37)9D(F)yClL1),
C 2VTRANC 16 2QF L1 FoaVTRANT 17D 4C 10 9F (113
Ce969 FORMAT (1H 8HSUB RC}17)
¢ CALCULATES VENTILAT]GN
C "CFS H+ CONCENTRATION , EQUATION 6,1 ,
cH{4) = CADK#D(J1)#c(12)/BC{4)
IF (C{37) +GTe 1e¢DE=D) G0 T0 1708
1704 vi = C{38)
GO TG 1730

1708 TERM = 0.0
€ DECISIoN ON ARTERIAL 02 TENSION AT CARQTID BoDIES'SITE.
IF (VTRAN(I4) = 104,0) 1710, 1720, 1720
1710 TERM = (23¢6E=9)2((}04¢0 = VIRAN(1H4))ve4.9)
C CONTROLLER EQUATION AS A FUNCTION OoF HUMORAL TERHS.
1720 VI = C(20)8{C(16}eVIRANCIS) + (leD « CL16)}eCH{4)}
i * c(21)«VTRAN{13) + TERM =~ c(37)
IF{WORK +LEe 0¢0} Go TO 1730
C INCLUSION OF NEURAL COMPONENT AS A FUNCTION OF WORK LOAD.
SYNT2sSSVENT(SSO2WI{WORK)) =V] '
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IF((SVNTZQGIOQRi!ﬁNDo(SVNTzoLEOI5o,} VieVj+S5VNT2
IFISVNT24GTei5¢) Visyl+]lhe

c
£ DESCRIPTION OF TRANSIENT VENTILATION RESPONSESs

SYNT =SSVENT(RHLIN )} =V]
IFLSYNTeGTeDa5) ViaVj+0e75235VNT
Y
C EXPIRED VENTILATION RATE, EQUATION 11,1 o
1730 VE = i + DIFI*{C{I1)oVTRANCIS) + QF(1)SVTRAN(LT) = CL1OIsF{11})
IF (V]I oLTs 040 «0Re VE o¢pTe 0e0D} G0 10 17%0
RETURN .-
1740 VI = 0.0
YE = 0.0
RETURN

END
A | SUBROUTINE RC19 (CPa, CVHBA, CVC, BHCA, FC)
DIMENSION c(H403s XN{4D92)y SVI{18,450), VIRAN(I8), RK{14:4),

1 SC{14935), DCli14)s AlG)y D(15)s Fi20)y» VOLI{L0)y RMT(Z),
2 BC(4ly QF(s)s TAUIS)y CCUI),y CHBI3)» CHU4Yy CPH(3),
3 bai4)
COMMON/Z/ C+ XN» SV, VTRAN® RKs SCo .DCy Ay Do F: VOL» RMT» BCy QF)
1 TAU, CC: CHB, CH, CPH, DG, VE, VI, CPB,y CPT, CADK, X, OT,
2 IRKy LOCs ITERXsy INDEXs I» Jy My N
C NAMELIST/DHZ/CPAsCYHBAWCVCIBHCASFC
Ce969 FORMAT(1H 8HSUB RCi9)
c ITERATES FOR VENDUS BRAIN AND VENOUS TISSUE €02 CONCENTRATION

C TERM USED IN EQUATION He2 o
1910 X = (CVC = FC)/ (00 *CPA)
€ LOGARITHM SUBROUTINE,
X = RCF1(X)
C EQUATION 4«2 »
X = BHCA + De375¢(C(}7) = CVHBA) « Di(aloi{Xx =~ Oely) + FC
CALL RCé (CVC)
CYC = CYC + 2.08(X = CVCI/340
IF CITERX? 1920 1910+ 1920
1920 CONTINUE
RETURN

% END
SUBROUTINE R¢20
DIMENSJON (40} XN(40s2), SV(1B8450), VIRAN(IB), RK(14s4),

| SCOL495) DCOL4)s ALSYy D{15ls Fl200s VOLEJO)» RMTIZ),
2 BC(A)s QF(6)y TAULB)y CCl3),y CHB(3)s CH(H), CPH(3),
3 DQ{4}
COMMON/Z/ Co+ XNy SV, VTRANy RK, SCy» DC, A, Dy F, VOL, RMT, BC, QF,
i TAU, CCsy CHB, CH, CPH,y DQs VE, Vis CPBy CPTs CADK, X, DT,
2 IRKy LOCy ITERX, INDEXs I Jo My N
C NAMELIST/NMF/F
C6949 FORMAT(1H 8HSUB RC20)

C SETS TIME DEPENDENT gXPRESSJONS
C ARTERIAL OXYGEN CONCENTRATION INCLUpING EFFEcTS OF HEMOGLOBINS
F{(?) = pL6inCi{2) + CHBILI)
€ ARTERIAL NITROGEN CONCENTRATION.
FLJD) = D(T7)eCHLI)
€ ToTAL ARTERJAL GAS CONCENTRATION AT LUNG EXIT»
Fll1i} = CcCcii) + Fl?) + F{10)
VENOUS BRAIN OXYGEN CONCENTRATION INCLUDING EFFECTS OF HEMOGLOBIN»
F{12) =& c{(5) + CHBI2Z)

L
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¢ VENOUS TSSUp OXYGgN CONCENTRATJON INCLUpDING EFFECTS OF HEMOGLOBINe
F(13]l = C{g} + CHB(3)

C OXYGEN TENSION IN BRAIN
Fi17) = C{5)/D(3)

C NITROGEN TENSION IN BRAINe
Fllg)l = C{sl/Dl g}

¢ PRODUCT OF DIFFUSION COEFFSeAND DIFFERENTIAL BRAIN = CSF GAS TENSIONS
FUL4l = C{27)eiCPB = C(12))
FUIS) = C(2B)8{F(}7) » C{13))
Flla) = C(29)#(F(18) = ClL14)})

c
RETURN
!‘END
SUBROUTINE RC2) (CHBAs FAy FD» CCAs CHA» CPHA)
DIMENSION C{40)}s XN(40+2)s SV([8:50), VTRAN(ISB), RK{19:4),
1 S5C{1%,5), DC(149), A(b), D{15), F(20), VOL(ID}, RMT(2),
2 BC(4) s QF(6)y TAULS)y CCcl3), CHBI3Yy CHUADy CPH(3),
3 DRi4}
COMMON/Z/s Cy XN, SV, VTRANsy RKy S5C, DCy Ay Dy F, VOL, RMT, B8C, QF,
i TAUs» CCy CHBy CHy CPHs DQy VE, VIs CPBs CPTs CADK, X, DT,
2 IRKs LOCs [TERXKs INDEXs [» Js Me N
Ca%69 FORMAT(1H 8HSUB RC21)
< NAMELIST/PB/CHBAFAFDICCAsCHACPHA
C COMPUTES H+ ION, PH, AND OXYHEMOGLOBIN

C ARTERJAL H+ CONCENTRATION.
CHA = CADKe#FD/(CCA e FD}
C ARTERJIAL PH»
CPHA = 940 = RCFI{CHA)
¢ DEVELOPMENT OF EXPRESSION USED IN CALCULATION OF ARTERI]AL
C OXYHEMOGLOBIN SATURATION.
X = RCF2{¢cPHA)
X & =X & FA
X % (140 = EXP (X)) aa2
X=ABS{X)

C ARTERIAL OXYHEMOGLOBIN CONCENTRATION.
CHBA = Xs((17)
RETURN

g END
FUNCTION RCF1(W)
DIMENSION C{40)s XN(40422, SV(18450), VIRAN(I8}, RK{1444),

1 SCil4s5)y DCUI4) s AL&)y DEISYs FE20)y VOLE10)» RMT(Z),
2 BCt4), QF (), TAU(S), CCl3), CHBI3)) CH{4), CPHI3},
3 Dai4)
COMMON/Z/ Cs XN» SV, VTRAN® RK» SCs DCs Ay Dy Fy VOGLs RMTs BCs GF»
1 TAU, CCy CHB, CH, CPH, DGy VE, VIy CPBy CPTy CADK, X, DT,
2 IRK, L0C, ITERX,y INDEXs Is Jy My N
c LOGARITHM TO gASE 10
RCF = gey43429448 ¢ ALOG{W)
RETURN

N END
FUNCTION RCF2(2)
DIMENSION C{90)y XN(4042), SVI18450), VIRAN(I8)y RK{1498),

| SC(149,5), DClL4)y A&}, D{15), F{200; VOL(1O0), RHT(2),
2 BC(4)y QF (&) TAVES)y CCl3)y CHBE3)s CHUH), CPHID),
k] DRi4)

COMMON/Z/ Cs XN, SV, VTRAN, RK, SC, DC, A, Dy F, VOL, RMT, BC, GQF,
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i TAUs €Cs» CHBgs CHy CPHy DQy Vg, VIs CPBy CPTy CADKy Xy DT,
2 IRKy LOC, ITERXy INDEXy Is Jy Ms N
OXYHEMOGLOBIN = PH EMPIRICAL FUNCTION
EQUATION 34 »
RCF2 = {((({De0DQ&s6B15¢Z) = 0+10098)2Z * Qe44921)eZ =~ Qs454

RETURN

N END
FUNCTION RCF3(KK)
DIMENSION C{40}s XN(4042)}, SVI18,50), VTRAN(18}, RK{i4y54),

1 SCE149s5), DCECIY)y ACO)y D(15)s F(20)s VOLCIO)y RMTIZH,
2 BC{al, GF{gly TAU(B), CCE3), CHBU3), CH{4); CPH{3),
3 DQH)
COMMONZZ/ Co» XNo» SYs VYTRANY RKy SCs DCw As De Fy VOL» RMTs BCy aF»
1 TAU, CC, CHB, CH, CPH, DQy VE, VI, CPB, CPT, CADK, X, DT,
2 IRKy LOCy ITERXs INDEXs Jo Jy My N

VTRAN FUNCT]ON

VARJABLES WITH TIME DELAYS USED IN EQUATIONS 8.1=84l o
RCF3 ® SV(KKs+LOC) + {(SVIKKILOC + 1) = SV(KK,LOC)})eDT/D(1Y)
RETURN .

Y END
FUNCTION SSVENT({X) .
CALCULATION OF STEACY=STATE VENTILATION RATE AS A FUNCTION OF TISSUE
OXYGEN METABOLIC RATES
IFIXeLE*«215) SSVENT=5.398
IFLiXeGToe2i5) cANDe(Xe  Te20 ) )ISSVENT®2R %X
IF(XoGE 32, )SSVENT=5D,450,8(XmZ,)

RETURN

¥ END

FUNCTION SSO2W(X}
CALCULATION gF STEADY=STATE OXAYGEN REQUIREMENTS FOR VAR;OUS LEVELS
OF WwWoORK LCAD ‘X’WATTS).

COMMON/RINTR/ROUT{10})}4CINCIDY

VOZRDTsCINII)

SSO2WSVO2ZRDT~«0500+(«0004850815%4+128X)/925

RETURN

!(END

SUBROUTINE THERM

STOLWIJK METABOLIC MAN TRANSIENT MODEL

COMMON /TRM/QBASALIUEFFsTCABITWTDEWCIVCABIVEFFsPCABIG

CLOVIEUGICPG DT sPRINTI2SETI+X[FOSy

ACE(10) sARE(10),Clq1) ¢CLOJDTIMEEMAXL IO} PRINTyPRNOW,

GEVAP+QLCGsQRAD{10) +QRSENI ;QRSENZ2)QRSENIQRSENS»QRSENG,

QSEN(10) ¢ QSHIVsQSTORIRMaSETT»SQUGISTORAT,T(43)

TIME,TSET(41),TU6(10),TUGAV,u,VPDEW,WORK,

LCOND, IPOS ,MCASESyNIO,I0PUT(20)
COMMON/XJOD/ IRARA(SE) yAL{P,6) 4PTHEXCoXNCi3)
COMMON/TRINT/TRIN(ID) s TROUT(L10),PTIN
COMMON/TOSHOR/GUYIN(2G),00TGUY(20)
COMMON/TRDX/BF {40) »QCOND(HO) yGCONV 400 »QMET (4004 TRCO
DIMENSION PCALIO0) »XXTR{28)}

DIMENSION XNEW({223)

EQUIVALENCE (QBASAL,XNEW(1))

DATA PCA/407903602+0067051¢067050¢15879¢15879¢02590025,2¢40343/
DATA KY/1HY/

OO Nn

DEFINITION OF BODY SEGMENT TEMPERATURE SUBSCRIPTS
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T8

Ti4)

T(7)

T(i100
TLI3)
Til6)
T{19)
T(22)
T(25)
Ti28)
TE3L)
TL34)
T(37)
TL40)
TL43)

AN NOOONOAOO NN TN

HEAD CORE
HEAD SKIN
TRUNK FAT

RIGHT ARM MUSCLE
LEFT ARM CORE
LEFT ARM SKIN
RIGHT LEG FAT
LEFT LEG MUSCLE
RIGHT HAND CORE
RIGHT HAND SKIN
LEFT HAND FAT
RIGHT FOOT MUSCLE
LEFT FOOT CORE
LEFT JOOT SKIN
AVERAGE MUSCLE

1B5F10e4)

T(2)

T(5)

Ti{al

T 1)
Ti§4)
T17)
T(20)
1123)
T(26)
T(29)
T432)
T(35)
T438)
Ti4l)

WRITE(6, 442} (TROUT([},1Im},51]
;442 FORMAT(IH

IFIGBASAL.LT«0:0)) GBASAL=Z293,
IFIPTIMeGTes16)60 TO 2321

TROQUT(i1)=33¢25

TROUT{2)=1 25
TROUT(3)=7.0
TROUT(4)=e 313

TROUT(5}=5125

321 CONTINUE
RM-TROUT‘H)'4Q825!50.03997
IF{QBASALsGT+RM) RM=QBASAL

C WRITE(S,443)RM

C443 FORMAT(IH ,'RM= 7 ,Fl0.%)

C UsUEFF/10Dse (RM=QBASAL)
IF{RM*sGT 3604160 TO 34
UsQ,
GO TO 33

3% UBUEFF/100«*{RM=360,)
33 WORK=RM=~QBASAL=U
WORK®RM=QBASAL=U

(2]

IF (MCASES«GT+0) GO TO 260

alaXallal

WRITE(6,544)
549 FORMAT(1H ,'THERMOREGULATORY MODEL®/// * DO YOU WISH 70!
&' SEE INITIAL DATA (Y/N)*)
READ{S545)LY

545 FORMAT(AL)
20 IF(IRARA(S55)+EQ¢3)G0 TO 330
1330 MCASES=]
IEXC=EXC

IF(IEXCeNE+4}G0 TO 1776

TCAB=XNC(1)
TDEWC=XNC(2)
1776 CONTINUE
330 1POS=XiPOS
IF(1P0506Tt300ﬂ0IPDSQLTOI)GO TO 332
GO TO (333,334,335),IP0S
333 AC={T+D
AR®1545
GO0 TO 33
334 ACm]1545

HEAD MUSCLE

TRUNK CORE
TRUNK SKIN

RIGHT ARM FAT
LEFT ARM MUSCLE
RIGHT LEG CORE

RiGHT LEG

LEFT LEG FAT

T3}
TL6)
Ti9d
TLi2)
T(15)
Tila)}
TL21)
T(24)

RIGHT HAND MUSCLET{(27)

LEFT HAND CORE
LEFT HAND SKIN
RIGHT FOOT FAT

T(30)
TE33)
T{36)

LEFT FOOT MUSCLE T(39)

CENTRAL BLOOD

T(42)

123

HEAD FAT
TRUNK MUSC
RIGHT ARH
RIGHT ARHM
LEFT ARM F
RIGHT LEG
LEFT LEG ¢
LEFT LEG S
RIGHT HAND
LEFT HAND
RIGHT FoOT
RIGHT FoQT
LEFT FOOT
AVERAGE 5K
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AR=mE ] o5
GO TO 334
335 AC=} 2,5
ARBG 5
G0 TO0 336
332 WRITE(6£+337)
337 FORMAT(IH ("ERROR IN AREA SPECIFICATION'}
336 CONTINUE
DTIMESDY/ 60
SETX=SET] /40
SETT=SETX
PRINT=PRINTI/60.
PRNOWSPRINT
1COND=D
140 DO 160 Im=1,10
ACE(] }=PCA(I}eAC
ARE(I=PCA(])#AR
160 CONTINUE
TIME=Q,
VPDEW=YPT(TDEWC?)
CLO=,884CLOV
180 CONTINUE
IF{MCASES+EQSCIGO TO 260
CQUUlllGl‘..lltii."ﬁﬂﬁttl&tillt..ﬁ!!i&ﬂI‘Q‘QDQQGQOG’QUI"tﬂﬁ.‘l“iii'll’
C MAIN LOOP FOR SHIRTSLEEVE CASE
Cl‘ﬂﬂﬂ!Gﬁi&'ﬁﬁnEﬂmﬁtﬁﬁﬂl&‘60GiQl‘Oﬂl‘t.t'!ﬂ'l‘laﬁ!l“‘i!ilﬂ“'“.ﬂ'*"ﬂl?'
220 CONTINUE
5687 (CONTINUE
PTIMSTINE®6D
Dg 655 [1=lsNIO
NGER®IOPUTIT I}
655 XXTR(OIL)=XNEW{NGER)
¢ WRITE(S 4499 IPTIMITRING(Z)Y s (XXTROJX) 0.1X=19N1O)
C WRITE (6,444) (TROUT(I),1=1,10)
444 FORMAT(IR »10F7+2)
C 240 FORMATIFB8ol sFX2liFT.2)
IF (MCASES,GT.0) RETURN
260 QLDSTR = STORATY

cﬂ”-.--ﬂ--bu----nn--Eﬁ--—-q----—a-qn-ﬂ----gunnﬂnnﬁ.d.'-ﬂ-—---n-—-‘------ﬂ-

C

CALL SHRY
C
c----.--.u--II--g---q'ﬂ--ﬂ--n-.ﬂ.ﬂ-Oﬂﬂn-----q-ﬂ‘-------ﬁ-‘--”ﬂwﬂi----l‘----
C QUTPUT FROM THERM TO GUYTON

QUTGUY (1) =QEVAP®45H /1040,

oUTGUY(2)=TRINGE} -

TIME=TIME+DTIME

PTIM=TIME#40

280 JF (TIMEeGE+SETTespANDeMCASESeEQeD) GO TO 300
IF(MCASESEQe0? GO TO 260
IF {(PRNOW.GT+TIME) RETURN
PRNOW#PRNOW+PRINT
GO TO 220
300 PTIM=TIME#&0,
PRNOWSPRNOW+PRINT
IF(MCASES+£G+01IG0 To 568
RETURN


http:PTIM=TIME.60
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CONTINUE :

WRITE(6:222) (QCONV T E) o142 240),(BF({[2)+12%1140}4TRCO

WRITE(6 4222 (XNEWIII) 4 11m125,167) ,(XNEW(T12),12%210,21%),QSTOR
FORMATLIH L10F7+4)

WRITE(H,4225)

FORMAY{(® THERMOREGUL_ATORY STEADY STATE'}

MCASESs]

G0 T0 20

!KEND

SUBROUTINE MANT

COMMON /TRM/QBASALIUEFFsTCABTH I TDEWCIVCABIVEFF)PCABGY
CLOVIEUGICPG DT yPRINTFsSETI+X{POS
ACE(10) sARE(10)5Ci4k) yCLOMDTIMEEMAX{IQ) ,PRINT+PRNOW,
QEVAP»QLCG,QRAD{J0) +QRSEN] yQRSEN2sQRSEN3 ;QRSENS+GRSENG
QSENCIOD) yQSHIVsQSTOR+RM+SETTSQUGSTORAT,TI43)
TIMESTSET(41),TUG(10) ,TUGAV 4, VPDEW WORK,
ICOND»IPOS,MCASESsNIO,10PUT(20)

COMMON/TRINT/TSBF sDDEGF s TRIN(B) yTROUT(I0) s TRT [ME

COMMON/TRDX/BF{40) ,QCOND{40) ,QCONV (40} +QMET(40) ,TRCO

e W

DIMENSION QCONV(40) ,QCOND{40) yBF (40} »QMET (40) ,ERROR(40) ,WARM(41)

. pCOLDI4L) QD IF(10)QLATLO)

DIMENSION ERROR{40) ,WARM(41),4COLD(41),QDIF{10) QLATI1IO)

DIMENSION FACTOR(40),QSWT(10) yWTAREA(LID)

DIMENSION BFB(“Q);QB{QQ]aWORKH(lB},CH;LM(IO)95K1NV‘10’!5K]NC{{03!
. SK]NS(‘OJ,SKiNRﬁlﬂ).RESTM{IG)

OATA CSWsSSWsPSWocDILSDILIPDILICCONSSCONSPCONCCHIL#SCHILOPCHIL
® /705901640 090000166¢310+73000940°510¢2020s0°0100022547/

DATA BFB/99¢330¢255+0¢28733018y 453¢03130292065040563
00925281026,00221s0¢55090¢92591¢2610922190+550,

209733079 ,0¢57543015s 297 ,3077,0¢57543415,
Delf1s00265,000442929212 0011l +2651 +04420202]
Del77s e022)s 2055y 3¢}y e1773 2221y 055+ 343}/

DATA QB/e172+¢00134,+001481+00108,+6100+0872900286,000537,
$40047+0006430003149¢000875100473:0054++001142+000875,
#,0151001921000289,400215100}15200192940028950.00215
$20005490¢00)3%+9000202+¢0003369+00054,+00134,+000202,+000336,
*,000875,,000135,.000268,.000470,.000875,.000135,.000268,
*,00QHTG/

DATA QB/ 16524 ¢0027,¢0057,90018,¢59564501015,:0246,0007
&e0350900861¢0015+¢00]11501e0035¢00086,+0015¢+080115¢
S.0005s 000259200025, ¢0005+20005,+000251+00025,+0005,
S¢00765:¢00183920026,;e0023+00765,00018329002690002,
Se00129000035»000065,¢0013¢00129+00035,000065,+001/

DATA WQRKHIOvﬂjﬂoS.D.ﬂqtﬂoﬂqo00300-3,00005100005100005sOlOUS/

DATA RESTM/OOZ"663[.055"05590145'0145’“'0004/
DATA RESTM/e0)s455,0059005s0154¢15,49401/

DATA CHILHIOQOZlO-BSsOoGZSl0002530'035:00035’4'0001

DATA RESTM/0¢D}32¢0+72100403+0003:0.098220+207825+002+0002,00023»
&.0023/

DATA SKINV/GO132s00322nﬂoB”?S.OoOQ?S:Oo115900llSpDoﬁéloﬂtﬁél:
. p*0Sr0s 05/ )

DATA SKINC/0+s05100¢15+0¢02590002590¢025904025100i7510175900175»
. Qel175/

DATA SKINS/U-OBl'09H8232'0'07732‘03109§|2I0.0155.2‘000175I

DATA SKINR/¢2100423¢0510050¢000500¢02,402+,01500015/

DATA FACTOR/3404125¢14130+93:00053¢02,10¢48,4306790¢0»
* 1'32’9'82128'8910'0!1032’9182.2808900030

* * 85 @
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* 0939130681 7005700¢0:+5693413068,70¢57,4000
* 60071 10¢449100721000056007+10064:100%29000
@ 1594493 19952915°55+0¢0s 5449} 7¢529}5¢55:0%0/

C'Qi.liti.!t#tltﬁltilﬁ&l!i!nacia'lﬂI.ltli.iillintgltﬁaititoﬁtti!lbi.lﬁll
C
C SWEAT,SHIVER,CONSTRICTION,DILATION CALCULATIONS
C
Ctl.ittﬂ!iﬂitﬁaﬁnﬂ!Ui!lll&.'.biiii“ﬂtitﬁl.t.!t.’ni‘ltt.l‘til!ll!ﬂit‘&ﬁ.
DO 80 I=] 40D
ERROR({1I=T([)=TSET(})
WARM{])=D,0
COLD(1)=0,40
IF (ERROR{})) 20,40,60
20 COLD{I)=wERROR(IY
40 GO0 TO 80
60 WARM{])=ERROR(])
80 CONTINUE

TAVSK=T (42)

INTEGRATE PEIPHERAL AFFERENTS

HNon

HARMS = 3,0

CoLDS = D.C

DO 90 1=},10

K = Hu]

KARMS ® WARMS * WARMIKI®SSKINRUL)

COLDS = COLDS + COLD{(K)#SKINR{I}
90 CONTINUE

DETEMINE EFFERENT QUTFLOW

2l als)

SWEAT=CSWSERROR(} ) +SSWe (WARNS~COLDS ) +PSWeWARM L ) *WARNS
DILATECDILSERROR(1)+SDIL*(WARMS=COLDS)+PDILsWARM{ 1) sWARNS
STRICawCCONSERROR{ 1 ) wSCON® (WARMS=COLDS)+PCON®COLD(})2COLDS
C QSHIVE{2446%ERRQOR( L) ++ 7560 {NARYS=COLDS} I *+3082 (WARMS=COLDS)
TC®{T(11m320)05:/90 )
TAVGE(TAVSK=324)%5e/%
TCETC= (o lm(((37¢0mTCIn1e7)%824)/10¢)
RMXE22221 o =614920({TCI+TAVGP{w]1933,2¢5306608¢TC)H)
E+TAVGRO 28 (46+45=],2874(TC))
C CONVERTS METABOLIC RATE FROM CAL/SEC Tg BTU/HR
RMX=RMX#3 44603477
QRQSHIV=RMX=QBASAL

ENSURE EFFERENT COMMANDS ARE POSIT}IVE

fa¥alal

IF(SWEAT) 91.92.92
91 SWEAT= 0.0
92 IF(DILAT) 93194994
93 DILAT = 0,0
94 JF(STRIC) 95476296
95 STRIC = 0.+0
96 IFL{QSHIV) 97,98,98
27 QASHiY = 0.0
98 JFL{ERROR(1)) 110+110,99
9% QSHIV=0.0


mailto:RMX=222219-61492*(TC)*TAVG@(1933.2453.660(TC
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110 CONTINVE :
Cl*tﬂﬂﬁlﬁl.ﬂ&.!cbﬂ!ﬁiﬂt.ﬁilﬂlIOli‘ﬂi.liilltlll#.it!"l&t‘ﬂcl'b.i“C!O'lt
¢
C CALCULATION OF RESPJIRATORY EVAPORATIVE { 0SS
G
COCIBINN I strcEsatssitantsetetetitssnsntaonstsosatitatsssstrsssssisnses

VPIN = VPDEW
HUMIN = 046226VPIN/(PCAB=VPIN)
TEXP % 86e9 + Qe046¢TCAB ¢ 57«48HUM]N
VPEXP B VPT({TEXP)
HUMEXP ™ 0+622¢0488ypPEXP/{PCAB=0+8eyYpPEXP])
VRESP = (0+0415#PCARSI44¢030¢)/(1544,¢(TCAB+4604))
. ¢{le0 = Ds33¢(14¢7 = PCAB))oRM
QR = VRESP*{HUMEXP=HqUMIN)«i 040,
C WRITE{69555) VRESP yHUMEXP sHUMINY TEXP yYPEXP,VPIN
C 555 FORMATI( 6F 104}
QLATL = 0.3840%QR
GLATZ = ge.0QB&D*QR
QLATI = 0+DZ87#4QR
QLATS = D.2380#QR
QLATSE = D.2630%3R
C.llltﬂiﬁ!t‘i"i‘!lal‘!ttlttdltl‘li‘ttiil't.“Dﬁﬁlﬁ"!l.t‘.'!'tl!ﬂﬁll!‘*
C
€ CALCULATION OF SWEAT EVAPORATIVE LOSS
C
C.lt‘l‘iittttltiﬁ!tl’l*ﬂ!l!'i“i*ﬂ&ittltl.t!ii.&ﬂll!llliil"llll!!lalbil
QSWEAT = 0.0
DO 100 J=),10
JE4e]
QSWT(I) = SKINS([)*(SWEAT#2e¢¢(ERROR(J)IZ18e0) )2140
IF(QSHT (1) oLTe 040) QSWT{]) = 00~
QSWEAT = QSWEAT + QSWT{I)
.WTAREA(I) = QSWT{I)/EMAX(])
IFIWTAREA(L) +GTe },00) WTAREA(]) = },000

100 CONTINUE
Cl‘*‘lllll‘IIl!l'!DCGQOIOQtﬁﬁtit.'t‘tﬁ.tQt“iﬁll'.!.‘t“““"!l'iiiil"
C

o CALCULATION OF SKIN DJFFUSJON EVAPORATIVE LOSS

C R

Cliltiil!t*‘ﬁtlti‘Iliti.ttt.ic!clitllt!.t'..i‘lliﬂliﬁiﬁitii'*"t"iﬂ‘iﬂﬁ
QD = 040

DG 120 I=1,10

QDIFLI) = 248¢ACE([)*{VPTITUG(L))}=VpDEW)
. s {{VCAB/PCAB)28U0,15)9(1,0 » WTAREA(I))
IF(RDIFtI) oGTe D.06%gMAX(E)) QDIF{(]) = O,06%EMAX(]])
@D = Qp * QOiIFi)

120 CONTINUE
C.'..l'ﬂ“'.."Q“‘.‘.‘l"..‘.‘.*'.."“.‘.....“..Q..C.‘.
o
C CALCULATION OF TOTAL gVAPORATIVE LOSSES
C
Casnsssstasnttestslostssssnaiteetstenssinanistgsgoatgsen

DO 130 I=},10
QLAT(1) = QDIF{(I} + QSWT(I)}
IFCQLATEI) «GTe EMAX(I)) QLAT(I) = EMAX(D)

130 CONTINUE
C WRITE(6,987)QEVAP QR ,QD s QSHEAT
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C 987 FORMAT( 4fFlOe+#4)

QEVAF = QR + GD + QSWEATY
Cttt!ililﬁi'i‘.ﬁl&ilii‘iﬁtOi!ll-nﬂlﬁﬁ.attitttl!'a.itﬁlﬁit&C!.Q‘OltIil‘ltl
¢ BLOOD FLOW CALCULAT]JONS
COCI!C&.O!&ltt!ﬁ.l50‘00..6"00'6“.U.litit‘ﬂ&“‘i‘liluﬂll#'l‘tﬁtlt."iﬂ'

WERGBWORK=T77»

IF{WERG)7 4748

7 WERG=D+

WORKR=WORK

G0 T0 %

8 WORKR®n77
q CONT INUE

TBMBF™24e¢537

BFW:TROUT(I)'396/30785‘8.322-TBM8F

IFCTROUT(4)eLTee4)GO TO 775

BFR=*=23%

BFWRBFW=BFR

GO TO 774

775 BFR=BF¥

BF Vim0

776 CONTINUE

IF{BFReLE+D+0)BFRuD+0

DO 200 j=1,10

NSga]m3

BF(N)=BFB (N}

GMET({N)=QB(N)+QBASAL

QMET‘N*I)'QB‘N*I)'QBASAL+WORKM£1}9W0RK¢cﬂ]LM([)tQSHIV

BFin+1)'BFB(N+ID*RESTM(!)'BFR*WORKM(!l‘BFW

GMET{N+2)=2GQB{N+2)sQBASAL

BF{N+2)=BFB{N+2)

QMETIN®3)ngBIN*3)sQBASAY

BF£N+3I=((BFB(N+3)+SK1NV(I)oDlLAT)/(l.0+SK!NC{I)-STRIC}i
< L*EXPL{ERROR(N+*3)/18.0)

200 CONTJNUE

BFLI)STROUT(2)83e4/ 34785880322

BF(5)aTROUT(5)*3+4/3,785%80322

TCBF'GO‘

TFBF=0e

TMBF =,

TSBF=0.

DO 476 KL=1»10

KLisKkL#§=3

TCBF=BF (KL 1 )*TCBF

TMBF=TMBF+BF (KL1*+1)

TFBF=TFBF+BF (KL1+2)

TSBF=TSBF+BF (KLi+3)

676 CONTINUE

TRCOxTCBF+TFBF*THBF +TSBF

COTR=TRCO

TRCO®TRCO/3¢6%3¢785/89327
c WRITE(6,6553TRCOGTMBF ,TSBF +BF (1)

C455 FORMAT(IH »4F10.%)

C --OC-H--—.----Q----QQOQ--.-n----l--d--q.-g-qnc----—.--d--ﬂcﬁnﬂn--M-nn--l!.
¢ CHECK FOR NEGATIVE BLOOD FLOW
c-----ﬁ-ﬂ---’--g.----—----—-ﬂ--ﬂ----ﬂ-ﬂ-ﬂ'-ﬂq----------------”-‘----ﬂ--.

DO 220 =i ,40.

220 [FL{B8F{1)e TeDe0)BF(])=0.0
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c-QU---‘q---ﬂ“-gﬁ--ﬂﬂ---—--'ﬂﬂﬂ-ﬂ-ﬁw-ﬂ---q-ﬂ-ﬂ----.-"-----------B.---w-

< QCONV (I )aCcONVECTION FROM BLOOD TO EACH NODE
C QCOND( [ }=CONDUCT JON BETWEEN ADJACENT NODES
CHU-'---un---!----.:--Iltww---q-n----w--ﬂ-------q---ﬂm--n.------ﬂntn----g--n.
HEF 18]
HEF 2=,
HEF3=e3

DO 244 =], 40
QCONDLIISFACTORCE ) (T(i)}=TEi+1))
244% CONTINUE
DO 240 Im],.24
QCONVI{I)I=BF(I)*(T(4]1 )T (1)}
2490 CONTINUE
TYANE2O.
TVLNBOs
TVHNSO.
TVEN®Q,
TBFA=Q,
TBFL=D.
TBFH=0,
TBFF=a0,
DO 1070 [m},8
TBFASTBFA+*BF(1+%8}
TBFL=TBFL«BF(1¢]6)
TBFHSTBFH+BF({I1+2%)
TBFFsTBFF+BF([+32)
TVANSTVANSBF (1+8)sT([+8)
TVLNRTVLN®BF(I¢16)«T{[+16)
TVHN=TVHN«BF (14¢24)eT7(][+24)
1070 TVYFN=TVFN+BF{I+32)eT(][+32)
TVA=TVAN/TBFA
TVYLETYLN/TBFL
TVHsTVHN/TBFH
TVF=TVFN/TBFF -
CCT=COTR#(T{4})=T(5})«HEF3
CCAsTBFA®(TVA=T (%) )sHEF ]
CCHSTBFHe (TVH=TIF)+T(41)=T(9})eHEF2
CCLMTBFL#{TVL=T{ 17} eHEF ]
CCFaTBFFe{TYF=TL17)+T(41)=T(17))HEF2
QCONV(S)=qQCONVIS+C(CT
QCONVIF)I=ZQCONVIFI+CCA®e5*CCH 5
QCONV{13)=QCONV(9)
QCONVSI7)=QCONVII7)+CCL® ¢S5+ CLF*e5
QCONV{21)=QCONV{iT7)
DO 1074 1=25,32
QCONVELI=BF(I)I®(TIF)=TLL))
1371 CONTINUE
DO 1072 I=33,40
QCONYUIImBF LI )Ie(T(17)=T(1)}}

1072 CONTINUE
CO..O'U.l!i#ﬂi'ﬁltil‘!‘ﬁ"!‘it‘..ﬂ.."'ill.lll‘lil..Dﬂi'.‘ﬁﬁ"..i't.’l‘!
¢ TEMPERATURE CcALCULATIONS
c‘.‘&t..'ll'.‘i'ﬂQ"Gi'i‘i‘.."!"lﬂ.l.O'Ql“’“‘G‘I.Qi*t!".'&!..!ﬂ‘!C‘
c--O----p-w----e-—--O.--—q---——---hhnun------------ﬂ‘--0O--‘¢--—---n----

¢ CALCULATE TEMNP OF HEAD CORE,T(3)s AND TRUNK CORET(S5)e

c-----------.-ﬂq--duﬂﬂ-----.-—--.-----'— -q-----q-u-P-ﬂ--w--.ﬁ---—.ﬁﬁﬂnﬂ-

T(L)=T(LI)+DTIME/CEIIS(QMET(L)=QLATLI#QCONV (L) =QCONDI1)I~QRSENL)
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T(S)=T{5)+DTIME/CIS)I®{QMET(5)=QLATSSQCONV(5)=QCONDIS)I®QRSENS)
IFCTCABeLTe74¢¢0ReTCABsGT 76+ )DPDEGF=mT(S) 29847
CUw----—-------q—---w----—--—n----n--------a---------n-------a---u - e a3
C CALCULATE TEMPERATURES OF REMAINING CORES ==ARM{F*13),LEG(17¢21)y
C HAND (25+27) s AND FOOT(33+37)
c -.ﬂ"-nw-—-qﬂln-qh-w-,ﬂ-ntn--------ﬂﬂOQ.-----q--.--------u-----n----q---.
DO 260 I=9,37,4
TUI)=T(I)+DTIME/C(T )« (QMETLTI*QCONV([)=QCcONpilld)}
C IF(TeGT 21 IWRITE(G6+9876) 1 4QMET(]),QCONVII)agCONDIT)
Cg876 FORMAT( I14,8X+3F1044)

260 CONTINUE
c-ﬁ-Q---ﬂﬂ—ﬂ--ﬂgq-‘-’ﬂ_'---------ﬂ--.‘---.q------'--“--ﬂ-ﬂ‘-.----.ﬁ.---‘*
C CALCULATE THE TEMPERATURES OF THE MUSCLE =~=HEAD(2) ,TRUNKI(&) s ARMI 1O+
g 14) 2y LEG(18+22) yHAND{26+30),FOO0T$344+38)

--“l-hﬂ-------g---u--ﬂﬂt---n---a-----nwn—--q--nn-qu-.-'-----q----n------ﬂ-
T(2)sT(2)+DTIME/C(2)# (QCOND (1)} +QMET (2)»QLAT2+QCONV(2)=QCOND(2)~
. QRSENZ)
TLO)=T(6)+DTIME/CIS) 2 (QCONPIBI*+QHETILI~QLATS*QCONVEG)=QCoNDIS) -
° QRSENG)
DO 280 I={0,384
T‘ll'TlI)*DTIMEfC‘I)tCQCONDli*iI+QMET(I)*QCQNVil)-QCOND(i))

280 CONTINUE
c'll--ﬂ-—-------ﬁg-nwnﬁdﬂqnqn-w-u-q-’-—u.-----.---m------lﬂ--w-----ﬂ-‘-----ln.-
¢ CALCULATE TEMPERATURES OF THE FAT LAYER ==HEAD(3) s TRUNK(7),aRM(11+15)
c LEGI19+23) yHAND(27+3}12FQ0T (35437
c---“----ﬂvdﬂnﬁg-ﬂ--v---ﬂcqq---ﬂ-q—-ﬂ---q--------n----ﬂ-------—--#---qu

T(3)=T(3)+DTIME/C(3)*#(QCOND (2)+QMET (3)=QLATI+QCONV(3)=QCOND (3}~
. QRSEN3J

Do 300 [=7,39,4

TCLI=T(I)+DTIME/C{1) w{QCOND{ I} )+QMET(1}+QCONV(]I)=QCONDIID}

300 CONTINUE
C---.w-q-------qnﬂtnq-n------------q-—---q---------wﬂnnhﬂnntcmn----nu-un
C CALCULATE TEMPERATURES OF THE SKIN ~=HEAD(H1}, TRUNK(8) s ARM{12%16),

C LEG(20+24) yHAND(28432) ,FOOT(35+40)
c--Q.ﬂ---------gﬁ--a-'-Q-ﬂ--n---uﬁ--n---a---q-.-----hn--n--ﬂl--hﬂnc-—tﬁ---wﬂ
DO 320 [w4,40,4
Jej/4
TOII=T(II+DTIME/CC i) (QCONDUI=L)*QMETLI I =QLATEJI+GCONVETY
. ~QSEN(J)=QRAD{J) »QLCG)
320 CONTINUE

c---C—qqﬂ--q-ﬂ-gu---.-------wn-—ﬂ--u-----Q.p—w-q-q.ﬁﬁ-----ﬁ------------D

C CALCULATE TEMP OF CENTRaAL BLOOD =={41)

[y T T e T I T P PR L LA L DL LA L B LT L] o dad bl hhatade babafiadndedath itk A
SQGCONV = 0e0
D0 340 [=],40
SACONVBSQCONV~RCONV{T]

340 CONTINUVE
TCC=CCAYCCLYCCH*CCF+CCT
SQCONV=ESQCONV=TCC
IPT=PTIN/ 2,
IFCLEPTIMN/Re)=iPT)eGT+0¢001)G0 TO 665
WRITE(6,664)5QCONV yTCC,CCAICCL )CCHyCCF

664 FORMATY{ 6F10«4)

645 CONTINUE
T{41)ST(4))+DTINE/C(41)e5QCONY

C--*'-----—-ﬁ--g----'ﬂ"—ﬂ-qﬂ---‘-------ﬂ’-‘-ﬂ---&-.-----ﬁ—--ﬂ-----ﬁ‘--.

C  CALCULATE AVERAGE SKIN TEMPERATURE(42) BASED ON PERCENTAGE OF

[aNaRasEals!


http:IFITCAB.LT.7i
mailto:T(S)=TCSL*DTIME/C(S)@(QMET(S)*QLATSBQCONV(S).QCOND(SI'QRSENS
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C TOTAL SKIN AREA FOR EACH SKIN NODg * THAT NODES TEMPERATURE

C-—-"-01—-------g--—a'----n----n--n---n---q--—w-------------------ﬂ-----.
1(423'0-07¢T(Q}+0.3502*Tﬁ83*0u06705cT‘i2)+0o06?05¢T‘lé}¢0.1587'
. T‘20’*001587071241000025‘Tl28)*000250T{32)*0-03430T‘36)¢
* 020343eT(40)
TIH3)m0e023259T(2)+De5494T(6) 4000527+ 7(10)%000527#7({4)+0c15920
. 7(18)¢oq3592¢1(22)+0-001lsnr(zb)+oonol15'T¢30)°0000115'
. T(34)+DeD01}597(38)
TBF =00
DO 360 I=1,40
360 TBFeTBF+BF (1)
C PULSE®B.9268TBF/60.0
RETURN

!‘END
SUBROUTINE SHRT
COMMON /TRM/QBASAL yUEFF o TCAB+TWoTDEWC 4 VCABIVEFF 4PCAB Gy
CLOVIEUGICPG,pToPRINT[+SETI2XIPOS)
ACE(10) yARE{10),CE43)sCLOWDTIME+EMAX(10) ;PRINTPRNOW,
QEVAP+sQLCGsQRAD(10) +QRSEN] yQRSENZ2¢QRSENI JQRSENS1QRSENS
QSEN(iﬂiQQSHxV.QSTORoRM:SETTsSQUGlSTDRAT.T‘43)!
TIME-TSETCQ!).YUG(lDl,TUGAV-u.VPDEH;wORK,
lcOND-IPQS,McASESaNIO.IGPUTizﬂ)
DIMENSION HilO)}
DATA H/00331.026120.036,200033;2‘.94.2!0035/
THRETWS460,
SQUGA®D 0
SQUGW=D O
SQW=0.0
TAVSkn'(G-446tT48)+000826-Ti12!*0.0826*7(xﬁ)*001945*ri20100o1945'
&T1({24))/.7902
CHIOG‘ﬂaiﬂﬁﬁﬁitﬁtﬂid9".!!lﬂ't!.“!titi.Gtt.liidtuéiﬁaiatitlioint
C
C CALCULATION OF Q=RADIATEDIGRAD) AND Q-SENSIBLEtQSENl
¢
Clt.l&ﬁtcﬁ‘utﬁillltal"!t‘tiﬁ#l"tﬂ"ﬂbtai'ﬁiﬂttiuall'!DOGQUCOCC
PO 60 I=1s10
Jubal
TUGR®TUG( 1) +460,
HC®H({I)eACE(1)«SQRRT{PCABeVCAB)
IFiGsLE+D,0}G0 TO 10O
HC1=0eDb®ACE (I} #{pCAB##29G*ABSITUG{I)}nTCAB})®®e25
IF{HC L «GT e HCIHC®=HC]
10 HREO» 171 3E=BSARE{ I J¢EUGH{TUGR®33+TUGR#*2#THR*TUGR*THR®®2+
STHRes®3} -
IFL1eLTe2e0ReJ9GTe6)Go TO 20
IF{CLOGLT.0.0611G0 TO 20
TUG(I}8(HR!TW*HC'TCAB*ACE(I)ICLO'TGJ))llHR*HC*ACE(ilICL03
@0 TO 40
20 TUG(IImT{J)
40 QUGHSHRS(TUG(I)=TW)
QUGASHCe{TUGK 1 =TCAB)
SQUGW=SQUGW+QUGH
SQUGASSQUGA+QUGA
QSEN{ J)=QUGA
QRAD(I)®QuUGW
60 CONTINUE
C-.-&ouac.sau.-aitac'-cttnit-nﬁstttttocaucgtott.ﬁ;&ﬂﬂet!ﬁtﬂ*ﬂfca0

LA L AR
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c .
C CALCULATION OF RESPIRATORY SENSIBLE
C
C

:tiunaantttlnootoanﬂc;ataquiuin&ulastaantttaD*:tutﬂt:ltalttﬁtt
GRSENI®0,5+0,04918sPCABe14400/(48+30(TCAB+453469))sRMeCPGe{ (D 3850T
-(1l+0a986*T(2}+000287*T(33*0.238'T(5)+0o2b15'T(6)I*TCAB)
E0(je=e330{14+7=PCAB})

C WRITE(&,888) GRSEN] ,PCAB,TCAB yRM4CPG T(1},T(5)
C888 FORMAT( 7F10«4)
C QRSEN1=0e

QRSENZ = 0s172 * QRSENI
WRSENI = D.0574 # QRSENI
YRSENG = 0523 » QRSENI
GRSENS = 0+476 ® QRSENI
WRSEN1=Q+771*QRSENI

SQUG = SQUGA + SQUGW + SQ¥W + QRSEN! « QRSENg5 + QRSENZ + QRSEN3 +
+QRSENG .
TUGAV=0.3317*TUG(2)+Q.1040€TUG(3)+Tu6{4)r+0.23015!(TUG(5!+PUG(6))
cCl!ﬁl1llﬂiI.li!tl."i'ti‘&it.G"I!GQDlt#“t'ﬁ"'t""l“‘l"'i‘**"**'.
C
C CALCULATE MAXIMUM EVAPORATIGN RATE o
C
Cit."lii!i.tlltililﬁﬁ&tlﬁtn‘!!&ﬂ!ioﬂ#ﬁb.ﬂllil‘t‘!'39.¢'ﬁtiitttﬁﬁﬁl-¢ﬂ"
po 80 i=1,10 )
Juie]
YPTUGRYPT(TUG({I))
HE'O-136¢ACE(1)O(TCAB+460o)bﬁloﬂQaVEFF/lDa--SQRT(VCAB/PCAB)
IF{Ge LEsQeDIGQ TO 65
HEl-l.32;ACE(i)a(TCAB+460.}/PCAB¢{PCABaGniAaS{oODSoPCABt(TUG(I}-
STCAB) I+ 102¢(VPTITUG(L))~VPDEW)))ww,25
iFIHEl +GTe HE)} HE=HE]
&5 IF(] otTe 2 o0Re I +GTe &) GO TG 70
IFICLO +LTe 01} GO TG 70
HECL%22¢36%ACEI[)# (T ) +460e¢)420:81/(CLO*PLAB)
EMAX(])®HESHECL/ (HE+HECL}#{VPT{T{J) ) =VPDEW!]
G0 .TO 75 7
70 EMAX{1)=HE® (VPT{T(J))=VPDEW)
75 [FUEMAX(]) oLTe 0e0) EMAX(EI®0.0
80 CONTINUE

c - . ﬂ------5-----¢---q-—----.-----ﬂ-ug--------w.ﬂ- LT P L P A A T N L LR b bl

C
cakL MANT
C

c-'---------ﬂ-tq-ﬂ--.-----------‘-----ﬂ‘------.-ﬂ-------.‘--ﬂ‘--ﬂﬁﬂ-?---
Q@STOR=D.
DO 100 [=],4] .
QSTORSQSTOR*C{II#(T( 1} =TSET(1}}

100 CONTINUE - ’
STORAT®RM» (SQUGA+*SQUGH+SQW+REVAP*QRSENI+*QRSENZ*QRSENI+QRSENe~

H QRSENS ) =U+QSH]V
< SCABC = QRSENI + QRSENS + QRSEN2 + QRSEN3 + QRSENS + S5QUGA
C SCAB1=SQUGA+SQUGH

RETURN

END
| FUNCTION VPT(T)
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c FUNCTION TO CALCULATE VAPOR PRESSURE AT TEMP=T
AREHT e 27 = T+460e) /1068
TEMPEXS | o B/{T+460+¢)9{3e244*5+86BE=30x+]e|70E~B8X283)
& /4pe*20188E=32X)
VPTR3207¢/10ea*TEMP
RETURN
END

END ONSITE P
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