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1, INTRODUCTION

This report deals ﬁith the integration of two types of physiological system
simulations. These types are classified as longesterm and short-term, The long-
term model is a circulatory system model which simulates long-term blood flow
variations and compartmental £luid shifts. . (1) The short-term models simulate
transient phenomena of the-respiratory, thermoregulatory, and puléatile
cardiovascular systems as they respond to stimuli such as LBNP, exercise, and
environmental gaseous variations. (2-4) An overview of the interfacing approach
is described in Section 2. Detailed descriptions of the variable interface for
dong-term to short-term and between-the three short-term models are given in
succeeding sections of this report,

In order to fulfill the objectives of the study each system was carefully
analyzed. Types of inputs and simulation forcing functions were evaluated.

When an identical physiological variable was calculated by more than one model,
the calculation which was most physiologically based was retained as an inter-
facing variable. .

The major emphasis of this component of the study concentrated on the
respiratory-pulsatile cardiovascular system with exercise playing the role of a
major stimulus. Studies of simulations involving this integrated system and
its response to altered environmental gaseous concentrations (02, C02) are

being conducted.



2. OVERALL INTEGRATED SIMULATION

For implementation of the simulation of an experiment which might
encompass hours, days, and even weeks it is mandatory that two inter-
facing segments be considered. One of these would handle the transfer of
variable and parameter values during short;term simulations when all
short-term transient models are functioning. The other interface would
allow transfer of information in an initialization or reinitialig§tion
mode, These two interfacing segments are illustrated in Figure 1. The
interface between the short-term transient models and the long-term model

is also utilized as the input for the experimental protocol.
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Figure 1, Overall interfacing schemes of transient and
long~term physiological system models.



3. INITTALIZATION AND REINITIALIZATION INTERFACE

In the following Sections brief descriptions of the salient interfacing
features are presented. S8Since the interface is not individualized with
regard to specific system types, much of the initialization of variables
is common to all the systems.

3.1 Circulatory to Cardiovascular

Establishment of blood volumes after long-term simulations is
important. In particular, the unstressed volume (Vo) reflecting shifts
due to antonomic stimulation needs to be transferred along with total blood
“volume. Changes in the resistance flow segments, such as in the renal
component, play important roles in transient simulations of exercise.
Whether implemented as alterations in peripheral resistance or by some
other mechanism a cardiac output influence is necessary.

3.2 Circulatory to Thermoregulatory

Skin blood flow is a variable tha£ contributes to the particular
compartmentalization of the thermoregulatory system, thus it is necessary
that long~term shifts in this variable be realized. No other variables
are strictly inherent %etween these two systems. That is, other
thermoregulatory system variables are available for reinitializationm through
the éardiovascular and respiratory system components.

3.3 Circulatory to Respiratory

A cardiac output update is obtained from the circulatory system via
the cardjovascular system. This transfer of variable seems logical since
the cardiac output component is removed from the respiratory system and
total blood flow is- generated for all three short-term models by the

cardiovascular system.



Long~-term changes in metabolic rates must be transferred to the
respiratory system. In addition, the blood hemoglobin (Hb) level
variations are necessary for establishing arterial hemoglobin concentra-

tions (Ca ) in the respiratory system.

(HbOz)

3.4 Short-term to Long-term Transfer of Information

Necessary initialization data from the thermoregulatory system include
skin blood flow and a water loss variable. Skin blood flow reflects the
short-term ther;al environmental changes as well as related physiological
changes. Since the long-term circulatory system model deoes not formulate
evaporative loss, the evaporative water loss from the thermoregulatory
system would be utilized as an increased water loss. Consequently, the
circulatory system would not further distinguish éhe total water loss and
the evaporative loss. Details of these variable flows will be pursued in
a future study.

Presently, the significant variable transfer from the respiratory to
circulatory system is the variation in ga(ﬁboz)'

influence is the dominant contributor from the cardiovascular to circulatory

The cardiac output

system. As the integrated system is further developed and refimed, it is
likely that other variables will be added to this initjalization and

reinitialization component.



4, SHORT-TERM MODEL INTERFACES

In the top portion of Figure 1 the short-term model Interfaces are
displayed. A closer look at the particular variables jinvolved is given
here. Greater emphasis is placed upon'the respiratory—cardiovascular system
interfage since the immediate study concentrates on this phase,

4.1 Respiratory-Thermoregulatory System Interface

Only the variable which describes respiratory minute volume is directly
transferred to the thermoregulatory system. It is an input used in
describing water loss and heat loss formulation. Other variables of the
thermoregulatory system which are influenced by the respiratory system are
transferred by the cardiovascular system. These include cerebral blood
flow and metabolic rates. No variables are passed directly from the

tkermoregulatroy to the respiratory system.

4.2 Cardiovascular—-Thermoregulatory System Interface

There are several variablgs passéd éig;.ﬁuacérdiovascular to the
thermoregulatory system. Blood flows including total cardiac output,
muscle blood flow due to exercise, and cerebral blocd flow are passed to
the thermoregulatroy system. It should be noted that the cerebral blood
flow formulation originates in the respiratory system. In a similar
manner metabolic rates are transferred to the thermoregulatory system via
the cardiovascular system. Body attitude (standing, sitting, prone) as
it relates to shunted blood flow due to physiological stress and peripheral
resistance is transferred in a manner useful to the thermoregulatory system.

The reverse transfer of information yields skin blood flow, a cardiac

output influence, and a blood shunting influence due to thermal environmental



contributions. These are then used to update or augment existing formulations
in the cardiovascular system.

4.3 Respiratory~Cardiovascular System Interface

Cerebral blood flow, described as a function of arterial 002 and 02 gas
tensions in the respiratory system is passed to the cardiovascular system.
The variable,respiratory frequency, is transferred to the cardiovascular
system. Refer to Section 5 for a description of the medified version
of this expression. Instead of passing an a-v 02 difference term and
having total oxygen uptake calculated in the cardiovascular system, the
entire development of oxygen demand is retained in the respiratory system.
Oxygen demand is then passed to the cardiovascular system. Although not
completely devéloped, arterial 002 and 02 tensions are passed to the

cardiovascular system with the idea that they will be utilized in an

implementation of CO2 and 0, foreing for a cardiac output formulatiom.

2
In order to fulfill the demands of the forementioned mechanism, the

resting 0, requirement (VO2RDT) and total metabolic rate (VO2DT) for a

2
given exercise level is transferred to the respiratory system. The
cardiac output subroutine is deleted from the respiratory system with
cardiac output requirements fulfilled by a transfer from the cardiovascular
system.

Interface modifications are established in the following manner. The
block diagram for controlling metabolic rate which existed in the cardio- .
vascular system is modified to the one which appears in Figure 2. A common

intexface has been established as

COMMON/RINTR/ROUT (10), CIN(10).
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Figure 2. Revised block diagram for controlling metabolic rate in the
cardiovascular system. Variable ROUT(1) is obtained from the
respiratory system.



In the respiratory model, Subroutine RC12, the output variables are

indicate& as

ROUT (1) = AVO2DM/1000

ROUT(2) = FREQ

ROUT(3) = C(11)

ROUT(4) = F(7)

ROUT(5) = F(1) (4.1)
where

AVO2DM = a-v 0, difference,mlO,/min,

FREQ = respiratory frequency, bpm,
C(11) = cerebral blood flow, 1l/min,
F(7) = Pa(CO,), mmHg, and

F(1) = Pa(O2 , mmHg.

Likewise, the input variables are indicated as

c(0) = cIN(l)
VO2DT = CIN(2)
VO2RDT = CIN(3) {(4.2)
where
C(10) = cardiac output, 1/min,
VO2DT = oxygen required for particular work load, 10,/min, and
VO2RDT =

oxygen required for resting state, 102/min.

In the SS02W(X) Subroutine of the respiratory system, the following
modification has been performed. The former subroutine statements were
replaced by

COMMON/RINTR/ROUT (10), CIN(10)

VO2ZRDT = CTN(3) - (4.3)

SSO2W(X) = VO2RDT - .0500 + (.0004850815 * 6.12 * X)/.25 (4.4)
where X = work load in watts and the other terms are as previously defined.

In Subroutine RC12 the following statements were added such that they

appear in both the increasing and decreasing work load paths.

IF (WORK.LE.0.0 .AND. NWREST.LT.1) RMT(2) = CIN(3)-C{26)
AVO2DM = (F(9)*C(L0O)-F(13)*(C(10)-C{11))-F(12)*C(11))*1000.
AVO2DF = AVO2DM/C(10)

ROUT (1) = AVO2DM/1000.

IF(WORK.GT.0.0) ROUT (1) = RMT(2)+C(26)
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ROUT(2) = FREQ
ROUT (3) = C(11)
ROUT(4) = F(7)
ROUT (5) = F(1)

The transfer of cardiac output from the cardiovascular to the
respiratory system was handled .in the main program, GRODIN, C(10) =
CIN(1). Addiéions to COMMON/R/ in RC 12 include RMTM and TCT.

Refer to Appendix7.l:for the program listing illustrating the
implenentation of these statements in Section 4.3 and the corresponding

changes in the cardiovascular system.



5. MODIFICATION OF INDIVIDUAL RESPIRATORY SYSTEM

11

Improvement in the individual respiratory model was suggested in a previous

research report.

the latest version of the respiratory system model,

(6) In addition, a-v O

(5) These modifications were made and presently. exist in

2

difference (AVO2DF) and dead space volume (DSVOL) have been added to the out-

put reoutines.

These modifications are summarized here.

o

respiratory frequency (FREQ) was given by
FREQ = 8.1 + 7.815 * {(RMT(2) + C(26))

with

RMT (2)

1l

c(26) 02 metabolic rate of brain.

Thus, Equation 5.1 didn't respond to any forcing other than 02 demand.

formulation was replaced by

((1 + 32 (1 + a)RC %9)1/2 - 1)
FREQ = 2/ DSVOL

16f1 + a} RC
a

with
RC = 0.015 min,

O

VAF9VE = expired ventilation,

1.95 = inspiratory elastance =_§£
! expiratory elastance K,

a =

DSVOL = dead space volume. (5)

s,

In the original model

(5.1)

02 metabolic rate of tissue and

(5.2)

s and

Upon substituting the constants, FREQ is given by

FREQ = ((1. + (.726 * VE)/DSVOL)**.5 ~ 1.)/.363

with

DSVOL = 0.140 + 0.002 * VE

(5.3)

(5.4)

Dead space ventilation, originally defined as

DEADVT = .1107 # TREQ + .0785 * VE

(5.5)

This_
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1s now given by

DEADVT = 1 + .098 * VE. (3.6)
The representation for minute volume (TVNT) remains unchanged,

The a-v 02 difference expression that is necessary for the integrated
system to funection is added to RC12. Here,

AVO2DF = AVO2DM/C(10) (5.7)

where

C(10) = cardiac output and

AVO2DM = (F(9) * Cc(10) - F(13) * (C(10) - c{11)) - F(12) * Cc(11}R * 1000
as defined in Section 4.

The terms in AVO2DM are defined in exactly the same way as in the
original respiratory system model. See Appendix D of the listed reference, (75
Also, in comparison of the original respirator& program and the latest
modified version there are additions to the output statements of RC12. (5-7)
Statement #'s 218, 219, and 226 have been modified to include AVO2DF and
DSVOL. In a similar manner statement ##'s 246, 263, 264, and 265 now
include these new output variables.

Before leaving the discussion of the calculation of a-v 02 difference
the significance of transport delays should be considered. Slight errors
exist in the present formulation. Blood flow transbort delay times are
not considered in the caleculation of venous blood concentrations. See
Equation 5.7. Actually the concentrations and compartmental blood flows
should correspond to the same time, This means that an additional book-
keeping operation should be implemented such that the concentration at
the lung entrance reflects the delay times and their corresponding

contributions.
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6. EVALUATION OF INTEGRATED RESPIRATORY-CARDIOVASCULAR SYSTEM

The evaluation of the integrated respiratory-cardiovascular system
proved quite encouraging. Severél types of slmulations were tried. A
200-watt exercise level of 5 minute duration was used as the stimulus. In
this section two systems are compared. The basi; difference between the
two systems involves the- formulation of metabelic requirements, System A
is shown in Figure 3 and System B is shown in Figure 4. Selected responses
for these two systems are illustrated in Figures 5-14,

The major variations in the responses can be summarized as follows.
System B deesn't allow for the rapid increase in hear; rate that occurs
with System A. Since the cardiac output doesn't vary appreciably between
the two systems, the over response in heart rate of System A is accompanied
by a decrease in stroke volume. System B is a slightly more efficient
system since a legser amount of O2 {0.1 102/min) is required to sustain the
simulation at this steady-state exercise level. The -differences in the pre-
exercise variable levels are related to the differences of basal conditions
for the respiratory system and resting conditions for the cardiovascular
‘system. This feature is coupled with the fact that the cardiac output
settles toRs 6.8 1/min compared to the 6 1/min for the original respiratory
system. After considering all of the variables' responses and the control
of repulation involved with each one, System B seems to perform in a more
satisfying manner. Therefore, the system shown in Figure 4 is recommended

as the integrated system for exercise simulations.
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metabolic formulation of the respiratory system during exercise
stimulation,
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Respiratory frequency, .bpm
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' off-transient response. (a) Individual cardiovascular and respiratory system simulations of
metabolic requirements. (b) Metabolic requirements controlled by respiratory system model.
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metabolic requirements. (b) Metabolic requirements controlled by respiratory system model.
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metabolic requirements. (b) Metabolic requirements controlled by respiratory system model
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metabolic requirements. (b) Metabolic requirements controlled by respiratory system model.
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7. APPENDIX

7.1 Program Listing of Particular Subroutines

Computer Program Listing of the subroutines of the respiratory system and
pulsatile cardiovascular system models which were modified for the integration

of the two systems,

26



XYY 2zz22z2 FHIFG ¥ R vy vy MM Mu AARAAAAN -
L66b04b0b6 2222222222 FEEEE TR LN Vv Yy Mmoo HEE AARAAAAAAL
- - b8b P 222 EY. - vy vV vy RN TN AR AA . —
LT 22 222 49 7Y ') vy MMMEN AMNMAM Aa AR
Tt 86 . -222 99 ?3 LAY vy MM MMMMMN MM AA AA .. .1
: b6 LbbbLLS 222 999Y099909¢Y Vv vy MM KMMM MU ARAAAAAAAAAA
GbbhbhebbLE 222 979999y 9y VA BER'RY .t M LE! P 8 AAAAAARAAAAAA .-
b Y 222 ?9 vy Vv MM MM AA AA
- - hb Gbr - =222 - - = 79 vyvy M - WMt s - AR o e s AR
&b &b 222 9 q9 vyvy c14] MM AA AN
Lbbohbhbbs -~ 222222222222 FEFILTO9IT ¥V MM MM Al - = -AA ——
b0bb6b8 222222222222 999999 vy MM MM AA AA
PPPPPPPPRPP AAAAAAMA * ARRRRRRARR TITYTTITTIYTIY 1}
~ ~- - PPPPPPPPPPP- — - —AAAAARAAAA RARRARRRRRR TITTTTTTITITI . moe e o e oo N - —_— -
Bp PP A4 AA RR RR T 111t
PP e e PP AA L LAA .. RR .- AR e TT. L —— DU I
PP PP AA AA RR RR 7 ) 11
mr—— e PPPPPPF'PPPP—--—— CARAAAAAANAAA -~ — RRRRRRAKRRRR - om0 T b s s s b baman me e s 1l -
PPPPPPPPPP AARAAAARLAAA HRRRRRAARR T 11
— e PP v e i e e AR e Alh— .- RR RR —— - IT PSSV U ORI 3 S,
pp AA AA RR RR TT 1l
——— PP — e AA m— e = AA—— s RR - - RR . i e i T e e J B Qi
L4 AA An "R RR T7 111111
— st = PP - = eme e —AA An ——--RR RR 17 —r—e em e e . e R B B B B B e LSS R
oY
—————— ———— e Rm——— 1 w6 ee——— —_ — R —— - e — e e s — e e
e 0000 e -~. $88888 -— —...  0Opdo - 222222 o e TITTTITITITT oo e . b NG %—g—--—--————
ogodonece B3B53ZEB cD200n00 2222222222 7977771779977 44 44 O )
——emeev o DUG . 003 . .-- 8B 88. . .. ooC 005 222 222 ... .- L7 L 84, . 44 e PO o
goo goo pa 58 ano 0oQ z2 222 777 44 44
P 00 e mue 85— B8 - .. n.00 08 oo e e 222 e T MY . 4o 28
Lo Q0 v8r38E . on %0 222 777 GHY LY GGy %E;.
— e - GO .« -- 00. ... B8HBIEESEE - . 00 og 222 _— ) LA L EL L L L L =TT\
oo 0o 838 688 oo oo 222 777 44y s
—-lu.. 000 . D0QD..... 8a . — 88 ans 00gn 222 e 77T ST 1 T
040 frleke; 833 683 030 coe 222 777 44
e QU00OB00— e ——. 8558883688, oo ..-. .CCOOUODS we. 222222222222, _.. 717 ... _ RN 1 B
0apaG BéBgaase On0o 222224222222 777 L1
BRHT-S &BA e ) Tt oo
- FURPUR-CC26=08/02=13213 . v o - - —_ - - e . o e — -
) R
e m—— e = ——— e e ——— ———— - - = ~1



http:FuRPUR.-02&-0a02,.l3
http:6666666.b6

Dab=G0349322TPFSeuBA
-}—— CALL-TERG e = s - - -
2 END
v
— e e e e v % e —— —— . e e e e e o - e e _
BPRT S5 EXEC
1
28
@
-t
. - —_ e = = e + 4 = e e e i o e e et e e o = . - = ——
_— - 23
4': = ri ‘p G’
e e e e e s rn e - - L ol i
j.—u
X
-



DR6=GO343IZeTPFS-EXEC
—————l s e - SUBRQUTINE EXAEC
4 COUMMON/R/ZADS o XHH»CXT
COMMON/STATE/XILT?) .7
4 F IFICXT»LTeT/0601CALL GRODIN
IF{CATeLTeT/604}00 0 9
& RETURN
F - - END~- - =

e w——— as e

o Bpear emmm e

~@PRT 35 GRODIN ~—— - e —

-
A T
.
- CI N .- — - -
e tai e . e e e - i m gn
- e et mmmmm e = et pam = = e mim e ———
- e b ——— e e e - v vr e e vrr—— =
—_— S —m— - -

- —————— m—— e Ais i armm 18 ARl A et # A A r————— -
~ v
S

.
e e e e ————— ——
.
D ——— - N =
'

PR —— M-—
. o



DR5=G03432#TPFSeGRODIN
t— SUBROVTINE GRODIN-——— - I e e emmas e --
2 DIMERSTON C{40), AN{4n,2), SV(lg. 500, VTRAN{Ig), RR(14,4}, -
R TR 1 SCi14,50, Detiud, Afé)y DUYIS)}, FL20),y vOLl1O}, RMTI2), - . - —— et
4 2 BClH4), AF (&), TAUIS), €Cr3), CHB(3), CH{Y), CPH{3I),
5 . - 5 bRty . - .o D e e s mmmm o mie e emme e e aa
& CouMON/RINTR/RQUTIIOD) JCInEIDY
7 - —¢ Ct40) Tmmsmr st ss = oo e ———
a C ALVEOLAR VoL 6AS ruucr:o»s
- -9 c 1 FA{COZ) . - .- s e e e ees e e - ———— —
10 C 2 FAL o2}
“= 11 c 3 Faguz) - - - - e T
12 ¢
33— ———-(- ~GAS CONCENTRATIONS IN-3RalIN.- s G Sy S
14 c 4 CBIcaz)
——— 1 G - ¢ —-—- -3 ca3(02}) - - L — e = um m e mma i ems h A 4 e b e kAt A m s e s m—y —— = = — o —
16 c & CB(n2)
———y7r e e — . e et m e e e e —rrera e e ——. rnr ——— o= rr—— i tn i n a—— — — e —— —_ . =
18 C GAS CONCENTRATIONS IN TISSUE.
e mmgemmmes Pmn LTHC02) e e - -
20 ¢ 8  Ccrio2d
-—= 21 c- -- 9 CTINZY s v mr mmmor= v e e -
22 C CARDIAC OUTPUT.
—— 23- - s c - 19 Q e S S — - w—— = = R — - ———— e s =
24 ¢ CEREHSRAL ALAOD FLOW
e 25ttt na- ; - -
2a ¢ GAS TENSION IN CSFe . .
.- 27 - - ¢ 12 PeSFrico2) e e e L ey - - —_————— ——
28 c 13 PCSFi02)
-- 29 - c 19 . PCsFiN2} - - . - ©emm e e i e e e e e -
3o c
———--3F - ~-.C- LENGTH OF SIMULATION RUNs -~ - - —— rn ¢ amm m— ———— s
iz C {THIS IS ®NOT USED In TTY MODE+ IN RATCHA woRK CARD WITH O TIME WILL
- - 33 . € — ALSO STOP RUN}e = wm—eee .. - - - - -- ————— . -
34 C 15 THAX
--— = 35 - - € WEIGHTING OF HeCONC IN CqF VERSUS VENOUS BLOOD OF BRAINe . o o (0 e s e e . o —
s C 1é CENTRAL SE'GSIT!VITY PARTITION
———37 -~— -~ C - BLOOD OXYGEN CAPAGITY-~. - -~ L —
k¥: [ V7 {Ha)
- 39 C TIME COMSTanTS In CARDIAC QUTPUT AND CERESBRAL BLOOD FLOW RESPONSESe eoooo e oo woeo . o o v i wme mr s = & ot et it &« b o ern oo
40 C 13 R1 .
———— %Y} - . g 19 R2Z . . e e e e imr o mm i mamman et s e e e e - _— - _
42 C
43— (—-CONTROLLER EQUATIUN SENSITIVITY WEISHT{NGS
44 c 20 CENTRAL SENSITIVITY COEFFICIENT .\ :
——e= 88, . -~ ¢ - 21 CAROTID #0UY SENSITIVITY COEFFICIENT. e .- - et e e e e -
e c
- 47 ¢ VOLUMES OF LUNSBRAINVAND TISSUE - . _ PR - o — —— aa
. 4z < 22 KL
- s < 23— RBem cee— . o M- -
50 4 24 KT
v e &1 .. ¢ - . PR Cmr e s ———— R [
: 52 C BRAIN METAdOLIC RATE OF ¢02 PRODUCTION o
. 53 ¢ 25 HRA(CO2) - e o i - et - ——
‘ g4 € BRAIN METABOLIC RATE OF 02 CONSUMPTION. W
= nm BB ¢ ——2b6 - HRBLO2Z2) - . . e - ©
) 56 € GAS OIFFUSION cozrr.ron ALOOD=BRAIN BARRIER.




57 c 27  Dbeca2 ) .
— G B e o — 28 ¢ DR e e— - — - - . —— -
59 . c 29 Oz ’ . i
— -y} - = - ¢- . - - — nd
61 % BAROMETRIC PRESSURE- i
—u §d  mmem 30 8 . .- - i
43 d voL.raacrxou oF INSPIRED GASe )
——H—n — £+ - 3= Fl1(C02)—- - ~ - . PR -y _
65 c 3z Frioz} )
—-b6 — =~ ¢ - 33 Fien2) - - e -~
67 ¢
- - C VOL+OF C5F. - - - — e = - —
69 c a4 KCsF
om0 ——C—IHITIAL TléEg —— — . - e e - e e e -
71 < s T
- =72 =—— C. LOMPUTER TIME STEPe -- - . - - .
73 c 38 o
-~ 74 ~-- ¢ CONTROLLER ERUATION COHSTANT(HAINTAINS RESTING PA(COZ) APPROX+40}s . D e e e
75 ¢ 37 YItH} .
— b -0~ YALUE-FOR RESTING ALYEOLAR -VENTILATION, ceme s - e e e e e .- -—
77 C 38 V1(55)
=== 73 - === € --DUTPUT PHINT TNCREMENTS {ALSH PRINTS AT «SMINeINCRIMENTS)e Coee .- e e e e —_— -
79 [ 3%  PRIsT=ALL TINE . .
— 30 R o . — . . . ’a . . - - A f e mmrmmE W r —— e Al & At e
81 c SVilB.50) . '
—- 82—~ C —ARTERTAL GAS COHCENTRATIONS AT LUNG EXITe- - - —— e —— et © e r—————
83 c 1 Caicoz2l
g4 —- egmU— m20 CaD2) e e . - RN R -
85 < 3 CatLnuz) . (e X %)
ci-gg - - c - cem e e - - . - - T
87 € VENOUS GAS CONCENTRATIONS AT BRAIN EXIT. . [}
a8 c 4 - cvatco2l——— — ——- - o mt emmmm e s e e s e %—g ;
89 'S 5 CVA{02}
—e g ——= <€ v - & =~ CVAINZ) - —mm—em o em e - - —e - - . - « O s A
7] [d O
- — 92 — — ¢ VYENDUS GAS (ONCENTRATIONG-AT TISSUE EXiTes - - ce- R Y/ .
93 c 7 CyTiCoz2) > 6
———— Y e e e B CVTAOZ2) - — - e c—— - s emr mmm wme == e ewmes e = s R E__!; L
95 c 2 CYTINZ) -
----Qé- -—-C - . g m e e —— - - v - o 0 P —_— e war v - .:4.;&--_ ——— ——
97 € GCARDTAC OUTPUT.
—_— 98 .. =€ 10 [ . e . e . - ce e . i mmee- - —— e e mam
99 ¢ CEREBRAL aLaoD FLOs
= 130 mee— - 11 a8 v = [V .- “ e = e an e memme e 4 e . - R .
101 ¢ TISSUE 8LOGD FLOWs
- 132 --- ¢ 12 et . e e ek e e e .
103 C ARTERIAL He+ CONGCENTRAT]ON.
—_— 104 -—- 13 CAlH*) G e e e e
195 € ARTER1AL 02 TENSIONe . .
—1ds == € - 19 «a PALA2) « —mee - - - ———— e . - -
107 c
165 c 15 sa . e e e e+ e e —
109 ¢ TOTAL GAS CONCENTRATIONS ATV aRAIN EZIT.
115 €— . ib6 . CVALLOD2) + CVBIO2) + CvB(NnZ} O, -
1it C TOTAL GAS COWCENTRATIONS AT TISSUE EAIT. . . w
-—112- G d P GVTICO2) -GV TLO2) + CVTiNZ) . . - — I
113 C TIME.



114 <

1a T
m——-=115 B e T L - - —_— - v ——— ——— — et e e
11 c VTRAN(!aI -
- - bE7- - € ARTERIAL GaS CONCENTRATIONS aT BRAIN ENTRANCE, . . e - - _— -
t118 ¢ i CABiCa2) » CA{CO2)(T = TAB) /
- ile TE T 27 S CAB(02) w CA(OZ2),T - TAB) . - - —ee———
i20 ¢ 3 CAB(NZ’ = cntuzltr - Tan?
c P et r—— e = v —mm = —
:gé ¢ VENOUS BRA(N GAS CONCENTRATION AT LUNG ENTRANCE.
—tr123- 0 gttt — 4 - CValCo23(T - TVBY <o - . - —
124 c 5 cvalozilT - TV3)
125 c & CVBINZIIT = TVA) e me e e - -
124 c
— 27— —~¥ENOUS—T1SSUE GAS CONCENTRATION -4T LUNG-ENTRANCE~--
128 ¢ 7 CVTICo2I(T = TVT)
== 329 smmeeg - -8 CVT(02)LT = TVYT) - . T T T e s S e e s = -
130 c ? cvrlu21€T - TVT)
T T e - . e e e e e e e e e = —_ —
132 ¢ ARTERIAL G45 CONCENTRATIONS AT TISSUE ENTRANCE.
133 C— =10 CATICO2} = CA(CO2M{T = TAT) -=—- = :
134 4 11 CATIO0Z2) = CA{QO2}{T =~ TAT) .
~—--135 —- ¢ --12 CATINZY = CA{NZ)(T = TAT) -—-- = —_ -
13s c )
-—-137 - - € - ARTERIAL H+ CONGENTRATION AT CARQOTIO B0DIES*SITEe—- e e e g -m——— i —— e — — . —
13a < 13 CAQLH+) = CA(H#)(T = TAD)
13 T CARTERIAL 02 TENSION AT CaArROTID ﬂoDlES'SlTEo — -
140 c 14 PAOLOZ2) = PALQ2)(T = TAL)
o 144 € ARTERIAL M+ CONCENTRATION AT BRAIN EﬁTRANCE. - S —— —
142 C 15 CAB(H+] = CA(H+)(T « TAB} .
- 143 - -- - TOTaAL GAS CONMCENTRATION FROM BRAIN AT LUNG EMTRANCES e e e
L4% c 16 (CVB{CO2) + CVBIN2) + CVBIN2II(T = TVB) -
158 - === €= TOTAL-GAS CONCENTRATION FROM TISSUE AT LUNG EMTRANCEe -- gi
1496 c 17 CCVTICD2Z) + CVTL(n2) + CYTIN2ZIXT = TVTI gﬁ
- 3‘.7 c - . - (- - - - ._._.e ;ﬁ‘ - T —
148 I RL15) b= o
~—— 49 ~—— €. FOR D{15) THE SYHM3OLS BuBAROMETRIC FRESSURE, H47#WATER VAPOR FPRESS.s .- LT T —
150 € KeCONVERSION FACTOR FOR .ATM TO HMMHG» A=SQOLUSILITY COEFFsOF GASES, C‘:g
——ee B Y wmmef —eHACOHPUTER TIHE-STEPY HBuBLOOD-OXYGEN-CAPACITY S
152 c 1 B = 47 B e
-- 153 c -2 K ACO2 - - .- - - e it e e e - ——= --———j—_... — e
154 d 3 K 402 (42
—. 155 c - -- 4 K anz - i o s nt ey s e r—— + o it 1t sionms i o & s :
154 < 5 K ANZ (3 = 47}
—_—157 ——¢ L} K AQ2 (8 =479 —_ —
158 [« 7 K ANZ (Y =~ 47} -
r—— 159 - C- -- 8 Oeid *+ Z23LHE) - - - o men = PR e e - - —_— —_ S
160 C 9 563/71B = 47)
151 + €. - 10 Oes2 . ———— - - B - . e —_ - — -
X 162 < 11 K ACSF(C02)
B 1 -1 Lo r— 42-—K aCSF{0Z)-— — s —_— - — -——
1o c 13 K ACSFIu2}
R XY - T 2eH- e e N —vemm e e
166 C 1S 1e97oH )
147 C F{207 ] —_— e e —— gy =
, 168 [« COHPARTMENTAL GAS YEMSIONS AND CONCENTRATIONS. (X
186G et sl = b o PALOZ) - - -— ---
‘ i70 c 2 K ACUZ Palco2}




PB(O2) B -

171 C 3
—3 72— e e B . K ACO2 PRICD2) ; ’ T
173 c 5 PTi{uZ)} y
———t P e - b K ACO2 PT{CO2) . e Y
178 c 7 PA{CO2}
_—— 174 e 8 Palozl - . .
177 < 9 Catp2)
——eml78 == € o~ 10 CAINZ2) i~ —— - - . ——
179 c i1 CAalgu2) + cmoz: + CAINZ) ..
—- =130 - - € 12 cvaio2}r -~ e - —_—
181 C 13 cvrio2)
——-182 c -- - - —— — -
183 14 PRODUCT OF DIFFUSION COEFFSeatd GAS DIFFERENTIALS ACROSS aLoOD*BRMN
184 -~ C—DBARRIER®- . - - - ) - ——
185 c 14 peaz (PB(CO2Y = Pcerccoz)l . ~ .
— las - € == 15 0oz (P3l02) = PCSFIO2)) S e e e e
187 ¢ 14 oNZ2 tPBiNZ) = PLSFINZ))
-— _138 - c . [ - - - e - - ——
189 ¢ r‘i?i Patio2)
e - —-——c"—-la CPA{N2} - - - . e - .- S -
193 DIMENSION XNB(4+2) D), 1ogt2} X '
- 1532 e e COMHONZZY €y Xt SV VTRAN, HKy 5Cs UCy As Dy Fo VOLe RMT). BC, QF, ittt
193 o TaUs CC» CnBy cH, CPHy DAy VE» VI, CPB. CPTy CADK, X, DT, L. .
= - l%Y4 - meeee— 2 JIREy LOCe ITERX. INMDEX, 1 Jy Me B - e s e
135 conuon/a/ KNS &AM CAT (WORK +DUML 4 DUNZIDUMI S WORK 2, RMT&-RMTBZ.TIMEOF
— =104 —eeme— t RMLIN,LITTY e - - - o
197 ¢ ITYY =FLG FPOR TTY HUDE. fo
~——198 + w———g¢--—- 0% QUTPUT TO PRINTER tBaTCH MoDEI- - - . - - -
leg ¢ STTY *m TTY 170 AdD 15T TIME TO SUBROUTINE RCLZ.
<200 + -8 — 1 = TTY 1/0 ANO NOT IgT TIME TO wWCi2e. ) . . e e s
291 DATA ITYTY/TTY 9/ . )
—- 202 — —- DATA FOR INIFIAL CONDITIOHS e . | fpp——
213 COLOImCINGL) %_f.‘
——204- ~———— = IF {CXT«GTaDel GO -TO 40 e - R S ---
208 . WRITE (645} Fgﬁ
—— 206 - - 5 FORAMAT (/' - GRODINSY RESPIRATORY CONTROL - -HMOUDEL'//) e . QE - - e _
207 ano CONTIHUE . oo
m— 28 —— e =+ GRITE(&,4823). - - . . . G - e . R
209 483 FORUHAT{YOADD Do’qTA-o-'l %E
—-=-210 -— €-- READ INDICATION 00 BATCH OR TTYY MODE. - R - EeEr = e
21 READIS,489) ITTY i- o
sm=s 212 ¢ s— - 480 FORMATIA4) R . . - ~4 g ¢ e ¢ et s e e e -
213 LFLITTY GNEC ITTTY) 17Ty = O <5
-2 e GRITELS,F0) - .o i N
21% F0 FORHAT nrsl.lx..wH-REqpmnoR\' CRAEHMOSTAT |== [NPUT DATA®/) .
- 214 S - DATA FOR INIT1AL CONDITIONS — o — ———
217 DO JO I = 1,49 .
.- 218 ¢ 1106 Aas PRO3LEN wiTm ENn= , S0 THIS 1SHT USED TO Coeene— - ——
. 213 4 DETERMINE END UF fUN(hUN CAPABILITY TO STAKT ANOTHER
—-— 220 “- - MODEL AJN 1+ SAME COWPUTER RuUN). . .- . e 1 e
221 READIS 2 1704EMD=301) Cetd o tANLL v a)sd™1 a2} ‘ i
222 10 CONTINUE h—r et ————— —— e e
223 < ESTARLISH COMPUTER STEP INODEPENDENT OF JNPUT DATA.
224 Cl361me7B125E2 . o s e ——
225 190 FORHAT LSXA T 15403442443 w
— 226 w-— e =00 20 I % 144 . L,

227 IP40 =» 1 + 40

.

- e Ay mad



278
;- 279 -
280
2B}
282

277 e —
ARTERIAL CONCENTRATION OF co2s

c
[

[+

293

228 READ (531900 8CLEYy (XNAR{Isd)s J = 142)
229 20 CONTINUE * -
230 RO 33 1 = 1,2

—=- 231~ --—————  READ {5.190) RNT{L)y (xNAlI+J)}y J = 142}
232 [PY40 = © + 44

—— 233 =30 LDNT;HUE -
234 00 40 [ * 1.2

—— 23 - READ (541903-DJlda-{xNaIIaddy J ® Jed) - — .
2356 IP40 = | + 44
237 === 40 CONTINUE -
238 c
239 c OUYPUT INPUT DATAs
240 J w1
241 DO 75 1-®= §,48~ - - - —
2492 JI omoJ o4 # .

- -243 — - ARITELS,92) Jelgl12)st2my,JX}
244 92 FORMATIY ", 12,2X+5(F%.40)

— - zZ45 m—— JowJd e S -
244 75 CONTIHUE
247~ MRITECSE.72) JilBCiItrrm), 4} ~ - —
2486 J ® 45

T 289 - T s~ GRITELS,92) JeRMYL{IIRHMT(2).0DJ01Y,Da(2) -
250 c

—— 251 ~ € If TTY [/0 MAX,TIME =iLL COME FROM WORK CARD, - -
252 IFLITTY «NES Oh clls) = 9999999999-

— 253 T T T e s — e
254 £ Fltcoz)

- ' 255 DUHI=CI31) -~ smmes s -
254 c Flitg2y

- 287 - puM2=C(32) - .o
258 ¢ Fliuz)

— 289 - 4t e — — PUMARCE33) o e e = —— - - =
260 YIORK®O e
261 - HORKZ20.
262 € META30LIC RATE OF 02 consuuprxou IN Ttssus.

= 283 o= RMTBCIN{3)=C(20) BRI
204 RMTBZOCIN{3)=C{Z6)

— 265' .......-...c..._..._ - A e N Rt ammeemaami h m ¢ Y m et o — -
2586 TIHEOF =D,

- 247 -- “ ADG=].
258 an-:n.-:tae:/u.aa7axas
269 .- HﬁH‘D
278 201 CONTINUE -

L BT DS EADS+XMH s —— = e
272 IF(HMH.EQ-I)XDS“&DS*C(S&I

me— 273 - m = HMra) - h
274 €(351=0,

—-275 Ci40ing,
274 c

INITIAL GUESSES FOR ITERATIVE LOOPS

CCli) = Qab

BRAIN CONCEMTRATION OF an.

CCt2) = CtHy}

TISSUE CONCENTRATION OF co02.
— =CC{3) = C{7}

€ BRAIN CO2 1EQSION.

. ————— —

e 212l
L R ‘O 2




285 CpB = S5n.0

—2hyr=——-C - T{SSUE CO2 TENSIONe-
287 - CPT w S5p.2

— 23R = - IF(ADS«GT«XHH) GHTO2D7 ) - )
2a9 '3 SETS VARIOUS CONSTANTS AND AGGREGATES UF CONSTANTS

v = 290- -+ - G- THAXK .
291 ¢115) = ¢{15] + .COO!

—— 292 ——C-- PRINT ALL-TIHE,——u-~- I T -
293 ¢ €{3%9) = ¢c{39) + +200)

— 204 ~+f FACTOR OF l1=g=7 HULTIPLYING OIFFUSION COLFFICIENKTSe -
298 DO 200 1 ® 27,29
296 - €i1) = €1} & JuE~7? -
297 200 CONTINUE

— 296 - - —202--CONTINUE = wa—m-- _—— == .~ e - I —
29% IRK = | ~

.- 300 e e - Moo= Y .- ——- [E— e e
301 -

me=-3D2 —— - 10di1) w O . - —- . - - .
203 c SOLUBILITY COEFFICIENTS,

—— 304 o~ e C—— Al I LALPHAICO2+- AL2)3-{ALPHAIRZ, ALZI® LALPAAINZ, e e e ———— R
335 c Alu)m (ALPHAICUZ, A(S)s (ALPHAIDZ, Als)m (ALPHAINZ

— 304 - w=e—— o AfLE w 045} - —— . . - - —

. o7 FOoAt2) = p.024 .
308 - =~ A{3} = DeTL3 .- -
o9 AlH) w 0.5

-—Slﬂ-—-‘\-— — - A(S’ = U‘uzq ——— - — . - .- P RN — Wt mwEr  TETEY bW W - r— . — - —— -
3 Al&) = g+013

—- AgP-mm— - ATM/HMHMG CONVERSION FACTOR.
313 SK = 0.00132

i B ¥ B C- CARBONIC ACID DISSOCIATION CONSTANMT.
318 CADK = 795,10 Coe

=rrem 3lp—— e —NOLEL)=VOL (10} VOLUMES~USED IN CALCULATION OF -WARIABLE- TINE-DELAYSe — v v vue om0 o
37 voLlii) & 0019

— n3)§ e —eem s WOL(Z) ® L aDB2e ~= - S
ity voLta) = Q.18a

- 320 - eee—— o YOLL4) ® Q.00 - - --
324 VOL{5) = D183

—— 322 e VOL{O} B 2eQH e e . - e = - e -
123 VOLI7) = O.73%

- - 324 - -—--—— VoLia) = leQ62 - - Srers ——
izs voL{%) = 0,008

~— -3256 e VOoL{iD)m 1,002 -- - - -
327 c

——- 328 "t (METABOLIC RATE OF COZ IN_BRAIN + TISSUEs) / SAME FUR 02 - —— ., s s ———
3z% QF{4) m (C(25) + RMTI113/7(CL24) + RMT(22}

—- 330- =€ -~ P47 . —— — - - - - -
33 DE1I=Cia0i~a?, ’

—- 332 . . - b0 20 1 3 2.4 -
331 € PROUJCTS OF CONVEHRSION FACTARS AMD SOLUBILLTY COEFFICIENTS. '

e 334m e o= = D) m GReA{lel} - . ——

’ 338 DiLt+%) = SKepll+2:

. 33% € - : . -
337 Dit+3) = DtileD(l}
136 . 210 CONTINUE
139 ¢ FACTOR USED IN ESTABLISHING catlco2)

— 340 - e BB B Qalb-w-2a3el(17)

341 <



http:COEFFICIE.TS

342 i} = B853.93/01 11
—--I43—--— (~—FACTOR USED IN ESTABLISHING CBICO0Z)s

2 r res

A4y DII0) = 8,62
- 345 ~=m g “HANIPULATION OF cOHPUTER Ting STeP. . mee e e e e ————
394 plt4) = glislez2en
- Y'Y === = =pty5) = Dijy) = egieCizs} T TmTRem s emem memmime— o
48 c
Ige - CALL Rg3 - mm— e r e e - == s
350 caLl Rew
- - -asy- ——== CALL RCS5 {CPB. Fi&}, cla), B8C{2)} e - —— e e - a- -
T as2 CALL RC2Z1 (CHB{Z2), F(3), Fi#), CL4), CHL2), CPH{2))
353 - CALL RCLY $€PB, CHB(2)y CC12)s BCL1Y, FL4)) - -- Tm mmmn e s o
iss GALL RCS (CPT, Flbi, €17y, BCLIN)
e 35— — e -—— . CALL RC21--(CHB{3)y FIGly Flody CI7)s CHI3}e GPRIZIY mvoin mmmm e e man ma =t teebmme = e e .
aAsé CALl, RCLED (CPT, Cﬂutsau cei3), aCilrs FLo)}
- as? = — ' CALlL RC?0O = = - i = = T wmrs TEISITTTT e T TS T ST 7t Sremweame s —
aA%g CALL RC7
—— 359 ——— e —— =y - CKLL RCB — —rme = awoww . - .. - — = - - e - e e . e e eee—— . —— i —— ——
360 CALL RCY® .
— 3bt—— " CALL-RL}Q ' rm———— e v e e il e e L L
12 caLL Rely )
-+ 363 s=- ¢ CALL REI2 remmm e - - e e e e e e i L et
Jb4 60 TO &0
- 365 -~ - 50 CALL RCIE - amm = ia omoe o . - . - - - e - —-— e B Reied AR e AN AR T ———d 8 N M e — i o —
356 . CALL RCi&
——347 —~ *—§0 CALb RCI3 - — »— m——m—imm et o 4 - e e e — - -
358 cALL Rel12
3&9 - -c - .o - - . - - - - - . . e e e By ——— o — e - —
aro IFICI3L14GELXMH) GO Ton 201
- ari - ¢ - o e . - e e T T e
ara IF {Ct(35) +GTe £lL15)) GOTODRD
——373— -~ = IF{CXT.GT«CL!5})-LOTC 80 - - BT mn e e e rraaar
374 70 CALL RC1H
- 3715 - oy B oAMaD(CE3B), D14 . : : - weegres — e—— -
374 IF (YU «LTe +0001 +0Re UD +GTe DI15)} G07050
- 377 ~ - . = RETURH . .. .. . s E—————— A = —— et mmm T AR S AmEEErE e e e o b S—— L RALtms RF 4 P b e h ————————n
ars [4 G0 TO 40
e 3FQ w  ——e- B WRITELGE.7E) - - e . R S
130 7B FORNATY(v] FINAL VALJES FOR FOLLOWING VARIABLES.')
331 - - CIF Lgl37) GTe 1e0E=S) GO To 250 s e - —- e i M
as2 220 CTERM = 0.0
383 IF iviaan{la) = 10&e0) 236, 240, 240 - S e mmmm e e em e — - - —
334 2306 CTERM = [23.6E-9)elilnfen = VTRAN(I4})®eiq.9)
aas - 240-CU37) = CL203«iCLi6)syTRANILS) + {140 ~ CLla))elHifA)L R
ads 1 + Cl21)ayTRANILA) « CTERN = VI
— 387 —-- - 1 = 37 - - .- - - e —— b e et e —--
3as8 ARITELL4ET2)00C{T)y CxNLTodds & = 1,2)
-——+359 +--- - 250 DO 260 I = 1yl¥ - - - R el S P TR
a0 RRITECL192) L, QLT ixntl J)y 4 = 1,2}
351 260 CONTINUE @ memem—iesme—— - vt = e o e am ¢ ma mm— — -
392 MRITE {64194}
s A3 ¢ e m ®RITE(L,830) - -
A9y B30 FORHAT('ONOGRMAL TERMATION®)
- 395 Aot CONTINUE - e W
. 396 5ToP H
39— ~—-¢ 90 -FORMAT tI1H148X37H+RESPIRATORY CHEMOSTAT == INPUT DATAe/Z/) —— e — ——
© 398 ¢ 92 ' .

FORMAT "182XI3,10AF 1004, 10X2406)}



vy €190 FORMAT (SAF15.,0,5A246)
e RGP ] P2 FORMATIV=Y3 ]340 2ArFlSemeZX42A491 - - e
401 194 FORMAT (lH1)
—_— 02 e mr— END - = =« wme =

-@PRATeS- REt2 - —_— - e e -
— e e . ] —

e e o 8

N e e e e e e

e e e e - 28,

-
‘
—— gy e —— e & M i —— ey pp—— — —— et Ma maem m—— - - - o e we—— - — ——
-

v e ~ = rmeemee =l — - - e s — —— b a
e et m e e s e a—— e - —  ——————

c -

-~ peem - - — [
————— o e e e e e — - _—— e
i

M



0a6=G0I4I2*TPFSeRCI2

....... e ¥ - - e am—

P v -

i —————— e e —————

>

1- SUBROUTINE RC12- . -
2° COMMOU/RINTR/ROUTLIO) ,C1nl1n)
3 poy DIMENSION C{40), XN{4N,2), SV{ilgagD),y VIRANIIE): RK{l4sygly -
5 1 Sct149450y Del19dy plode pllS2s FL200s VOLILO}s RHTIZ),
e §5- - —— 2 BCl4)y QFLB), TAylB) s CC{aty CHRI3), CHi4ly CpHL3}, -
& a . DoY)
7 COMMON/Z/ €y XHo-SVe-¥TRANs RKs SCs OCr Av-Ds Fs YOL+ RMTs .pCs OF »
a8 1 TAU, 'CC. CHB e CHs CPHs Dgs VEs V1 CPB, CPTs CADK, X3 0T
_eoo- 9 - - 2 JIRK, LOC, ITERYXY, INUDEX, 12 J» My N e A= -
ig COMMON/R/ A0S s XHHCXT JAORKDUME yDUNZDUNI W wORKZ2RUTBsKHTB2»TINEOF
ce = 31 “ I e RMLIReITTY 2 TTYOT o TTY N WRETTIY(S0,3) s LEXECIMARRERSNAREST. .  ——
12 2 JRATHM.TCT
e F immemme e — CDATA IRUMSVTRUN P/ S ISTOP/YSTOGP Y/ JHMORE/ YHORETYS, - —— i
14 UATA IBACK/*BACK'/
-- 15 — ~—-¢ - - DIMENSION aRKTTY (50,3} ———— e
14 Cb6969 FGRMAT(LH AHSUB RC12)
= sem 17 - e- =€ - QUTPUY == PUNCHRED CARNS AND PRINTED m e e -
18 CXT=C{35)+%D5=10¢
—_—— e}y e ~— IFUCXTeLEsDs ICXTR+Gs - = -~ e et
20 € DEAD SPALE VGQLUME
——— 21 - -—-  DSVOL®0.}4C+0.002eVE o e e e e e
22 € RESPIRATORY FREGQUENCY«
- 23 - FREQ=S({1e%(oT26wVEI/DEVOL)IeBw] e}/ e363 . ..o oo L —
24 C QEAD SPALE VENTILATION
f—— 25 —mes - - DEAOVTRY 4=, JFBAVE - - - m memmemsiime e e e e e e e e
24 c CISIin:nEADVT-ct1)vV€-DUM!J/tDLADVT+VE1
-27 - - Cl32)={DEADVTeC(2)+VEwDUM2I/{DEADYTAVE]) —iem oo - e DT
28 c clssantnEAuvT-ct3:+VE.DUM3JI(DEADVT+VE1
“e-iTe 29 em=- r MINUTE VOLUME. - - e S ke RN
30 vurstndV7+tvE+VI1/z.
——=- 3§ ==~ C—HEART RATE, - - - - S
a2 hRATE®Y3. 8-(RmT!2)*C(26):+54-5
33 C - . . . “a - Ve - e e————
34 c
- = 35 vemes = — IFACXT «LTe TIMEOF) Gn TO 203 < e e e - e e
3é c
e 37 = ~———C=-—HERE- }F HEED - TO READ A NFY WORK LOAD-CARDe - o -t e e
38 c ’ BRALCH 1F It BATCH MODESs
- - 39 - - w—- IFLETTY <EQe 9) GO 70 500 - s
40 c
.q".__._..c..- - - - - mae ram u a - v e e e — . - -
42 C HERE 1IF TTY HODEssrenastptsnnnrveare .
43 IFLITTY «EGe 13 60 TO 550 - S —_— -
L) € HERE 1F TTy MODE, AND 157 TIME THIS ROUTINE CALLED-
—————HE - = e - [TTY 8 <. ) - e - -
45 ARITE(,506}
I Y S058 FORHATIYOINPUT WORK CARDS e/}
Ve 48 | 1 * dCRXR wORKK LUOADTWATTS evet/
————— k. e —2Z 3 flNgm TIME FOR wORE LOADeset/ e e
) 50 ¢ 3 v PRINT® TIHE IRCRIMENTIMINGSIFOR PRINTOUTsset/
— Bl- - = -£-  --H4 1 EXECevs?/
) 52 c 5 ' MOHE® [NPYT MORE BEFNRE EAECess?/
- ---53 -C ~ &% HuUn m EAEC+H1TH ABUVE.THEMN CAN INPUT AGAINs et/
: 54 c 7 1 STOPY EAEC.aITH 4BOVE TAeN STOPees?/

----- 5 - -— L == 8 Y BACK® ERASE PREVIOUS #OkK RECDRQ---'J.
54 504 ITTTIN . D

R T



S7 1TTYOY g 1

BB —mml . - .
57, SOt IFLITTYIN «LTe BC} GO TO 5G6
«==—-60 - - € HERE IF BUFFER FOR nwURK 1040 CARDS % FULLe

61 WRITE (4,511

« u- B2 - - = Bll FORMAT('CHUFFFR FOR ®wnRK LODAD RECOKDS FulLLa.t/
63 1 * wILL USE EXEC*™ Huh.!
& i “LEXEC m JRUM rmmnuee
55 GO 70 551
———gb~- -
&7 S06 ITTYIN = [TTYIN + |
----- 68 =-- ~= 509 WRITE[6,507) - - -
49 507 FORMAT('t NORK MINS PRIJT  EXEC 1,
70 —- “l YUFbe2, 1K 1FOe2s)nsFba2s1XsANaaa’) e e e
71 READIS,G024ERRRS0Y) [wRKTTYLITTYIN0lsJd™1,3),LEXEL
-72 - — 502 FORMAT({Fhe? 1A sFoel X yFbeZsllealt)
73 ARITELS+003) (ARRTTYLITYYIN LI JS 1330 LEXEC
e L o e — .03 FORMATIA(TY 'y Fbe)raby - re
75 IF{LEXEC «NEes IBACK) 60 TO 518
Té ITIYiM-2 ITTYIN = 1 . . — e e e
77 IFCITTYIN LT L) IVTYIN =
B el - LT —— — GO 70 509 -- . — e -
79 [
m e 80 mm e BLB IF(LEXEC =Ef8e I1RUN «0D. LEZEC <E3s 1STUP) GO TO 8LL -
31 IF(LEXEC +EGCes MGRE) &n Tg 50i
e BB — e - - —WwRITE(&,5101 - - . -
82 510 FOAMATU! EXECWPARAMETFR WwRONGs TRY AGAINs*)
—— BH-——— - — G0 Yo 50%
as [ 4
86 - - € HERE IF ST TIHE THIS ROUTINE CALLEU.
a7 ¢ SEE [F MORE WORK CARDS I[N BUFFER{WAKTTY(500,3)} .
- 68— — - —-553 IFL{IPTYOT eLEe -ITTYIN} GO TO 551 . . -
9 C HERE IF EXAUSTED SUKRK CARD BUFFER (wAKTTY(L00,3)).
—— BT = - - - IF(LEREC +E&s IRUN} Gp Tn BO4 -
91 € FORGE END OF COMPUTER RUN WhEN LEXECE *'STOP'.
— s G ces me o C{15) ®m De - o e
93 GO TO 1210
-G H C - - e . - A mme - d——
95 851 WORKZ = GWRKYTYL{ITTROT.L)

DURAT = wRRTTYLITTYOT,.2) ..

— T wrmmmim o e

37 CL3%) = #wRRTIY(ITTYOT,3)
e FB - meem- . . 1TTYOT = 1TTYOT + 1
99 GO T0 s04
-—— 108 N e e
101 [«
- 102 e L .
103 203 IFIMARKERSEND} GOTOINIL
— 304 . - [ HMORKBUORKZ
135 CMARKLERD

-::-_106_—_-(:_-5'!5TE9‘. RESPONSES: T1lag COKETANTS FOR #MORK LOAD LEVELS{INCREASING).. .

157 IF{NORE.LE D }GOTC2 )
- ica IFIMORK.GE+50a) TCTB2.3/12.0L0RK/203)
o109 IF(HURK LT o5GITCTRY e
- I ¢ TISSUE 32 HMETABOLIC RATE.
111 HMTI2)mSSU20LnGRRI=ESEND2N | ORK)I~RMTAZI*eAP(=TCT*({CAT =TIMEON})

el e e e NTIMER L el s LIEAPISTCTICRT=TINEULY /LY 2)
113 ¢ TERM USEQ IN VI THAT 1S a CoMPONENT OF TRANSIENT RESPUWNSE RELATED

[IR %Y




c

114 TG WORK LQade .

Sl B 1- Wi — RMLIN -ssoz«tnoaxi-tSqoz«(nonx!-RuT621*tI--VT!MEl ——————e - - - — i
1is IFIVTIME«BE«le) RMLIL=SSu2W(WQRK] L

~—-- 3117 - =€ -TiSSUE €02 HETABOLIC RATE. T - - —_—-
115 ¢ RMTI1I = 88oRuTLZ) : X
119 e LFELPYpNTeG6T 3T} R;.-T(ll"(-rv\]'r"’-la «771epyT 2178845 - e e e
i120 IF¢C(353,LT,C(HT)) GOTO2

— 12—~ ——nRETE (64333) RMTOL)arMTI2)- - —_——————
iz22 333 FORMATL 'DO'slXs2bHCHanGE Iy nETABOLIC RATES.SK.?HdRcoz- .Flo L

--- 123 1 SA44HRRO2m F10.4,/) - SemTemwee e e - e m S s e
124 C

- 125 c - — e — — e

126 2 CONTINUE

—127- —- IF (nORKeLE+3+0 ~ANDe HWRESTeLT1) RMHT(2ISCIN(II=CL28) e T .
128 AVOROMRIFI9lsci10)=Fi13)alCitol-Cl11)=F(12)ecl)l})elQ00,

o129 —- AVOZUF=AVO20M/CL1Q] - : - e

y 0. ‘

o— ii? - - igﬁ::;i:::‘;ii&i‘—“—"—— LFE(WORK.GT. 0,0) Rout (1) = RinT(z)+<(2&) e e e = - e e e o e S
132 ROUT I3 1eCctil 1l

= 133 - - -——— -ROUTl43afi7} - -z - - et it —_——
134 ROUT(SI¥=F (1) .

—--13s €- - U = AMODI(C{35), De5) - ooes - -— - TR PRt o - —_——

. 136 C 1F (U +Te 1¢9E=S «QRe U +GTe «4929) Go Tg 1240

LTI B ¥ AEE LR IFECI351LT«C(4001G0T01 230, e ————— - = s e e e - e ¢ e e
11a CluBlnC(401+4CL37) '

—=-1dg-—— --€ ' ARTERIAL H2 TELSIQHa- "~ -- T e o — . e =
140 1210 PANZ 5 Dil)eC(d) .

SER & 3 € TISSUE 02 TENS!ON. . Y o mm e e - - ammt s e rsm— s s e = -
142 PTO2Z = Ci8)/013) ,

—- 143 € TISSUE N2 TENSIOu. . - - - s e e e
144 PTNZ = CIF}20(4)

~=---14% - — -G-- CERESROSPInAL FLULD PH » EQUATION 42 « . s e e e e e ———— e - -
146 PHESF 8 9 = RCFILCHIYG))

- - 1a7 € VENOUS BRAIN H+ CONCEWTHATION o EGUATION 447 o -~ - - e ———— e - e e ————
148 . ¢ Ava n CADKSELA)IALCCI2Y - Fl4)} '

- 14y - € VENOUS BRajin PH y EQUATIAN Heb o . — = s an m e e m s s e e fan s
150 PHVEB = 94 = RCFI{HVB}

—— 1B rceemm Lo VENOUS TISSUE H¥ CONCENTRATION » EQUATION Se7 - -« = v wmn o e a o  ————
152 avT = CADA=F(A}/1CCI2) « Filgh)

~-- 183 € VENOJS TISSUE PH 4 ELUATION S46 —me— e e T T
154 Pr¢T = 9+ =~ PCFLIHVT)

- .- 155 —--C - RESPIRATORY “UQTIENT (ALVEOLAR) . e e e e e = P _—
158 Ra W [letllisvTaALlg) » GFl13'VTRANt7II/C(IOI - ceiih/ .

—_— 5 —— - - (FI9) m {CLL1LbayTRANLIBY % GFLLIGVTRANIGYII/CLIOD ). P S PR
158 CF(S) = oF{é4) = Ru

-— -1%% < v memreim e -t e — e e —
100 c

— 161 ~ € . HERE 4HEN READY TO PRINT. — —— - e m e —— -- —— -
ia2 C SEE IF TTY nODE. .

S 13 e e e —. IF{ITTY LE3..0) GO TL 410 SR — [ - —
164 C

vo 1865 - . £ HERE IF TTY QUTPUT. } T e e
1s6 HRITE (447007 CXTHCCH)IaC002) LA WF{T)FLL2)sF (130
- 1a7 6 Crla)  FiT1CPBLCRTWF L), FUL7)PTO2,VIWVESC(11), - .- .

las & FREQ.TYNT,AVOZDF,AuT(2),c(10) g;

- 169 ~ 700 FARMAT(TFT«4) e m e e v ——_ s —
170 RETURN .


http:T7),CPBCPTrt(I),Fl71.PTO2.VI
http:AVO2-lI(rI9).c(10)-rIs33.cC
http:NWREST.LT.II
http:4ORK.LE.3O
http:IF(VTII.E.GE

171 610 IF (H WsNEs M4 GU TI 1270

—_—— 172 - . e Ho= O ’ U U
173, wRITE (&6,180%) *
. S 1220 N w N o+ | ' . . v ———
175 ¢
- 17& - -dR{TE (A,1813) CXTe Hae GFl(S) .- e e
177 c
- 178 oo L HRITE (e,1818) - (Cila, L o® 1,30, (DCULI, 1 8 1,30y FU7H, Flide e ;
179 1 PaNZ s
- 150 ARITE {&y18203 Sl FUREy FUIQIs FAJ1y FOlla PANZe CHELD e mrume = me mmmm e sm—— e
181 1 CPHlLYe CHBLLY —
- 1682 - - WRI1TE {ms1323) ICiEss § % Hybdy (DELII, 1 = Hab)y CPay FLLI7D, - - —— - - —
tas ! Fildls CHIZ2)y CrA(2) i
— G e - WAITE ta,1830} CCETds 7 % 74908 4pCLLie | = 79910 CPTs PTO2y e " ——— -
136 } pPThZ, CH{A), CPHIZ) .
- loe -— — WAITE (4,1835) COCHT), 1 o= §12;:04), LCUL)s I = 124140 CHUYD, . e e eemm e 4 eeen e tm—
137 l PHCSF
-+ 183 C WRITE (4,1340) CCLZ1e Fil2)s CloYy CPus FULT2s Fllals HVD . .- et i e e
189 H Pay8, CH3(2) . )
—— 170 e~ WRITE- {4,1845) CCi3ts F(13hs CL9Y,y CPY, PTU2s PTHZy HVTp e = 0 - o - ——— o — —
151 | PAVT Y CHELI)
e T2 e e 2= BRITE {0 1853) CTAUCT), T % 1450 Vis VEs CEI0), GLEMI, DCELODD.. . J— ——— e
193 1 Detltd
T 174 wRITE (&, 18565) FREGQ.TUNT.DEADVT HRATE1AVOZDF,DSVEL . - - e m e ae ee
195 1230 KETURN ‘
—— Vb= e . 1290 FORMAT 15h RAXRAGAIFLO.4) - - e e — -
197 1272 FORUAT (aF 10ed)
— (%8 — .- 1805 FORMAT (LM} . . e m e e e ——
179 1813 FORMAT {L1HDoX4HTINEFINed+T440MALY RuFLEC+4,3X7HRQ DIFFIF8.47/
- 2n8 - ... 1 16 L3INCUZBX2n028421H427%210 € R 1 ¥ &4 T 1 V E SoX4npl026X P S UV
201 2 ARPO2TAAAPH2T AR LH+) 7XZHPRLUX4GRHBU2)
—— 202 —— —1Bl5 FORMAT {3ABHALYEULARIFIN. Y] . - e e e s e e e —
2a3 1820 FORMAT (3ABHANTERIALIFIN.4y30X18F 1024 0F0H) O ‘@
- - Z34% _ . 1825 FORMAY ({bX5WBRAINILEFEA.4) . e e 4«-.%},._ e et ne e
26% 1830 FORMAT (5a6hTISSUELLF D) @(g
256 . 1635 FORMAT (dA3RCSFIDAELIn.4) C 7;;; - .- - -
zu7 1840 FORMAT L4A7nY BRAILIF |G 30K 5F iD= FB.4] . (2%
—1 268 —.-— 1845 poaMaT i(3dangv szsut,s;13.4.3ax.qrio.q.m.ﬂ ——— ot i e — 'P £ . "
209 1850 Fo.-mm [5AI EHTRALSPURT TIMFS wm G R IMAbeASHYBEAZHVTEAZHATYXZHAC2A p -1}‘?
-. 210 - 1 Zrnt'-IthUl&XZH‘JEBAlHa?x?HFb?/.lihUE:.rHVnTlVES/ZlAnIQFlQ-‘iIFU"” - _,6 i et e e
21 1855 FORMAT(3X1FHRESA FREw Faeds28, LANINUTE VOLUKESFE 4,y 8
212 . .. 1 2i.aRa 3 VERTWFueds? 8, I0HFLART RATE, Fa-‘n - - ..&céf_. - -~
213 2 ZX 7HAVDZDF FB.‘!.EXy‘:HUSVOL-lFol"*) o
- -21"—‘ [ BATCH HODE !'GRK Cand KEaDaow - - “ s e e am e i et i ——————— ———— i y——
2i5 ¢
- 216 o € ALl YSF #ORK CARD nlTH TIME=G abd [iDICATION B T
217 [ OF END OF Ruh BECAUSE 1104 hAS PHOBLEN
—_—- 218 el . . HITH ENDE D5 READS - - . - . —
19 500 READ{Sy300.£.0P2) WORk2.0URAT . .
Ao 220. . A00. FORMATIFLaRad L sFéed) - B - - . e v m—— ————— A ——
22i 4
222 IFIDURAT +GTe Ce) GU 70 606 R PR
223 € HERE 1¥ READ IKDICATION OF ENO UF RUL%N [N BATCH MOODE.
- 224 - .o CLEBY m Do Y
22% a0 To 1210

2226 el e s R
227 &0&6 “RITE (é.3051 SAURK2,,UuRAT CRT



228 305 FORMAT(*D 443 (vt /
—--229 = 1 t HORK LOAD CHGe i Y 3FA2,4Y+ATTS FOR', - — . e
23g ° 2 FaeZs'MINS) AT, Fe.4,'HIinst)
—=+ 23t === 407 TIHEGFanpURAT+CXT . - - - -
232 TIMEQn=CXT
232 C- SYSTRe HFSPONSES: TINE CAnSTaAwTS FOR WORK LOADS atup TISSUER D2 - - -
234 C HE'AQOLIC RATE
233 .- zr(nomz-c,gmom.brm'raynepn21 B - ——— e e e
235 € DECREASIG ANRE LOAUS
- 237 - - . IF{wORK24LT (vOKRKY} RmTHENMT{Z} - P . —— o _—— e e
238 IF{u0RKZW LT HORK IR ToaSSR2a (HORKEZ !
239 IFECHORKZ oL TenUKR) chlN el JORKaGE 500} TCTEZ23/(220%0RR/72004) R .
240 1FLlAONK2+ LT o AURK) sANN L HORK LT o 5Ce ) 2 TCLT 40 8
m—e 28] e — 1FinOAC?2a9E dDdK] GUTOHI e e e e s e e s —
2h2 10] uwiRX2.0RN2
- 243 - MARKER®N - -
244 LARESTm2
== 245 € TISSUE 02 METABOLIC RATE. -~ e e -
244 RMTIZ2IMAMTE={RUTE=~RHITH)EXP(=TCT*(CXT-=TIHEQN) #5013
247 e T OYTIMEYLlel=1.1eExXP{=TCTe{CRT~TINEUN}/DoE4} pn o e mmmmiaeme el s s e m e —
243 ¢ TERW USEw i V| THaT IS & ¢COMPOUENT OF THANSIENT RESPONSE RELATED
-E 1 C 70 WORK LDAULS - fm em— mee = — -- - S e e e e
250 RULIYN agnTe-(RUTE=RNTHIe (1 +=VTINE) .
21 - [FIVTIiMELGE.le) HMLl v=rNTY - ' - -
252 C TISS5LE €02 HMEVALOLLIC RATR,.
2630 momm—em o gyTil)w,d2eanT(2) S e =l e eeene - — -
254 IF{TVRITeGT370) RMT(ll=tTva*4D.?730RHT(ZIIBB ]
55 - IFICtaS LT .Cl40) ) GOTO2 - - - ———— - - - -
256 WAITE {os3233) RUT{LIIRETL2)}
257 -— Sp702 - e e LR
256 END '
GPRT.S 5502.: - o
1)
. - e E et i - - —— w—qa .'.."
O .
U B s QR
I et e .. e e o OV, Ve T
v s e nnm v . - - ' -
el
- S v o e et U v

e - - e e o


http:IF(TV'4T.GT.37
http:RMTfl)..80
http:IC((,,oxT2.LT.,CUutU.AT-.,oRK.GE.SC
http:IFI,O0K2.LT

DR6~5G03YIZaTPFE eSS0 20
----- } === - FUNCTION 550Zatial

2

4w

e g -

€ CALCULATION OF STEADY=3TATE OG4YGEM REGQUIREJENTS FOR VARIOUS LEVELS

3= = QF WORK LOAD (X2xATT51,

COMHOU/RINTR/ROUTLIO) ,CN(LO

bt VOZROT=CING3)
S5S024=VOZRDT=+0500+(+nJ85150815ves1e 21/ .25

—— - 7=~ —— — HETURH— - -

END

#PRT+S TERG
RS - —_ - - -

—_ o ———— 4 _-—— = -
v
.

.n
-



DB&*GDAIUIZVTPFS+TERG

- SUBRQUTINE TERG

2 Cese GE CARpIOVASCULAR LanP #opeEl 10/23/73
----- 3 —— COMMGN/STATE/ X(S0}»XDnT{%0) e me— o aemen e
4 2/STATE/LRASORV I BLAVULY AP AOPC,OPVIAAA I RARCIGLAAWUTAWLTAY UUADA,
5 JULABACRCILL L GSAVLLOARVGLOGCAP s CLOVE s LGSV QFEV WAV uTHVE »QSPVC, ———— -
b HULOC QUPCHYOHCAP (unSVaRJV  BCOR yUeSHA QI MA WSV UPUY s [V,
7 BHPINAGORALE  dRERVY 4 NET QDL LD} ,GSKE " ———————— o & ¢ e —
& /S TATESCRASCRY s LLACLYCPASCPCICPYICAAICARCACLAAICUTASCLTAICUABA,
—— ey FCLAYAYCCILLyCLUSAWCLOARVCLGVE yCLGEV CFEVCABVEICTHYC »C5PVCY — - ———— . - - -
10 BLLOCH CUPL yChEV LUV CCaMY ,CINV,CPOV,
11 FCRE thoaCwENy Cpitol . e e —
12 A/STATE/PARACPRY WPLAIPLVIPRAWPPCIPPVYIPAAWPARCIPLAALPUTALPLTAIPUADA,
RO I | e BFLABAWPCILL FLGSAPLLanr \PLOVYE ,FPLOSV ,PFEY  PABYCHPTHRVC ' PHPVEY —~ - - — - - - e m—— -
14 CHLO2CHIPURCsPHSY 4 HUV  PLCSY W PINV,,PPOV)
15 — DPRENAWVPRENVPOLL0I ) FK,PHC - - - —
15 COMMON/GTATE,
1?2 - EAR A IRY ANV, RaV,RPA APC PPV RARCIRLAAZRUTA RLTASRUAEBA - — - - - = -
18 _FﬂLAdA-RclLL.HLGsA.RLGAR.RLGCAP,RLGVEuﬂLGSVpHFEV.RABVC- )
- 1g - TTURTHVC RSPV R UC,RUPC (RHCAP RHSV y UV ,RCURZRCSHMALRIHAIRCESMYy - ——imivem e e e— T e
20 HAP OV, RIMv s FRENAANRALE JRREFFWRARENVIRD{11) 4RSKE
2] - B/STATE/FLPASTLAAVFLARG W FLLAAWFLUTAFLLTAWFLIABA, T e e s - - i Ao
22 GEFLLABA JFLOTLL,FLOSNA,FLIMAFLRENA,FLDHIE)
“ 23 KASTATE/VEIDGY VULDO) 4 PR3} JFEXTI3Z ELH] - - .- - - -
24 B PRMNIABIAS TS TALYTTHAZ . TuONEL 5P CE(S)
—- 25 —-- L, 20400 ,wR (291 ,mR SY,CA,RT ,PLA, v, PSYS,PDYS ,FRER — m———— I —— e
26 Badb Q2007 A¥D WP IAEPLITh PP, THETA,SF '
27 = NWTTUOT A TaS»TYS,C1aC2,0NEX,PEXINTR R e .- OO0 — - e s s e
2a *,0UMSY {13} JTVOPRTVVLEG nmo
29 - teeem CALL AGD e e = - "'U'ﬁ ——- - - -
g CaLt COnTRL o=
T3t o cmmes— LAl CVS A e s e - - e - e O ——
32 1 CALL ALGO(T) x
- 33 — IF (T«GTyTTHAZ! THETA=O. - .= b o 30 T b =
iy IF (TaLTenK(204) 60 T | ‘SE
T 35 movTs =t gaLl EXEC - * - - - Gy - - Tt s T s -
36 RETURN ' i
e ¥ A ——-—n—-;——-—:--é;“ﬂ . b b ———— s a ie= - . et i me Ay 2m 4 S————— e = t————. -  — [—— -
BPRTWE CVE =t = emmrs o e e ol e bs e mimen b e en e am e s

—— w4 mm




086=6034329TPFSCVS

—rr—r—— ] e e

2 C GE CarDluvaScuLar LBNP MpLEL
- —_— 3 - CunITRGLLEDL SYSTEN
4 COMMOU/RINTA/RILITO) sROUTCIO)
—_—e B e COMMON/STATE/ MiBCIsAuaT IR
& Z/STATLORA UV LU n g vV o IPA G HPC L 3PY ymAA WAHC s GLAALQUTA,WLTAsQUABA,
——— P e ~ JULABAYGCILLyuLGYAswLBAR IL b CAP YV GLOVE v ALUS /W UFEV JABVE ,uTHVC A5PYL,
-] ULOC s WUPC MG AP ¢ ISV 40V, TCO0R L UCSHALWLIMA L RCSHY UPOYV iy,
-— - 8 - = — SoREHAIGHALE uREuY 4 URe T4N0 (10! s6SHE
10 /STATE/ZCRAYCRY s LLA s CuvaCPACPCWCPY 3 CAAVLARCYCLAAGCUT A CLTARCUABA
—_—- %1 LA A CC Ll B s CLGARN yCLOVE o881 BSV e CFE v CAdVC+LTHVC s CSPVE
12 BOLDC+CUPCICNB s UV LCSHY L, CTIMY,,EPUY,
————13 = e QCREMNASCRENMYVLCS 018
14 AZSTATE/PRA VPRV IPLAFLVsPPAWPPCIPPV ;P PARAPARCPLAAPUTAPLTAYPUARA,
—— - 15 momm ome BPLABASPCILL,PLUSA PLGAR ,PLOVE 4PLGSV ,PFEV ,PASVC PTHVC)PSPYC
16 CPLOC»PUPCsPHOEV yPUVPCRIV,,PIEV L PROV,
~-— =17 e PPRERAGPAREMV PHLL6) s PH,Pog
18 COAsHON/STATES
R e ERRAGHEV G HNY R AV AP AV HPC JRPV ARSI HLAA Y HUT A RLTARVABA R
20 FRUASASRCILLALGOAIRLGAR WRILGCAP »RLAYVE 1 HLGSVIRFLY 1 RABVC,
2] - - .- GRTIAVC RSP VE (P LOC , nUPC  HCAP odHEY R v yRCUR (RCSMASRIMARCENY,, -
22 HRPOV sRINV 9 RAESA s HAALL yARFFF 4 RREHV RO 11 yREREY
- 23 e omm e 1/STATE/RPLPAGFLARAFLARCWFLLAAFLUTAFLLTAFLJABAY .- -
24 JELLABAWFLOILL s FLCSMAWFLIMALFLRENAFLUMLGY
e @G s R/STATEZUMISO1 L iaR (P el ant JPEXTCAZE LELG)
246 ® PRNLARTAS,TBIAS, TTHAZ (THMIIEL ,SPACE(D)
- - 27 - T L ZUHD) G RK L0 R BV CaL BTV PEXR s PSYSH»PUYS L, FREQ - -
238 HoVO2OUT eAVO WP LA PITH PHP,THETA,SF
29 NsTTOT o TASATYVSCLIC2 0OMENPEXIN,yTH
aa $ A DYUMY {1317 0PRTWVLER
—- 3= —= =~ = DIMENS[ON PR5(1I,CHP{3Z) 0500580 FInRl12) - .-
32 ESULVALENCE (PRS,PRa) . LCAP L1} CRAIVIRSOI1 I RRAJSIFINRIL) .FLPA)
- 33= - @ WIPOLAILTTIVIRDI{H) ,TSVR )W (PULS)I+TIRSPIAIPOLO) ,THP) -
iy & L UPOUITIL,TRSY LPOLE) P2}
- = 235 € - T 15 ELAPSED TIME
36 C T? 15 A CLODCy FOR ONE BREAT
= wmm— 37- s = TITaTeTSVE .
38 IF (TT=TTO0T) 1002,1001.1001
- A% -  1001-TSvE=T
44 Coeots
- - 41 - Ct DOMDEL 7DD et LnTa Ia--(vuzoaT--%I
42 OPER=DPMu=PDL D)
— - M} te— e=—  [FlDPE ?-LTc-hjclPoill}"Pnllll--ﬁal
44 IFIDPERGTe5TIPDiLliefn(l13+4001
— g - IFLvIZDOTeLTe el PD{i1 )20,
46 CO=X(321/TT0Te.04
. X 4 A033180.0
. 4R Pres 10 sTTO0
—_—— B e o e XL LOIEDG - - —wee
50 PHC*XL131/T7TTOY
&1 - Al131=0eQ
) 52 PI(LisLt34})/7707
53 Xi34lag.n .
54 SVeTTAT s60seCD
56 ___R7=Pa.::/ca

56

SURRUUTINE (Cvs

f““V(SG)*J(ﬁ?I

—dr— s

e .t —— -




X(18)mx(13)+LIFF*0v0

58 -- KCLP IR 1Y+ FFeO Y - - —— - " e
59 PSYS®5YS
g0 = PDYSEDYS e e—tis e — e s - S — - —_- ————
61 CALL X110
- a2 - mmes s POLI0 IS - — - -
&3 110 CALL CONTRL
&4 TEMPeTEMP+De2 <+ o o mms e . - =
&5 IF (TEMP=T) 110,113.111}
4a © 111 CONTYINUE - i
&7 CaLlL EXEC
- 48 SYSRUD S R e e Lt ---
69 0YS=1050,
- 70 creme— TTQOTRED . /HR . - - s = o s e - — -
71 TASAO+10+0+N7eTTOT
T =72 TVEZ2De146+0420mTTOT - -
73 IF (TalLTe%le sOHe TaGT+H2I:) G0 TO 20
- T4 e o 13 j=ts32 ' . ———e— e - - - - —_ e
75 10 POLIIESINITHETA/S7 12700 47 ( 11 o] ,050¢9BQe/ 1332,
76~ s TILTRTHETA -~ ~-———- - e - —_—
77 20 CONTIHUE '
== 78 - IF ITHMADEL.GTW0+1 GO TO 28 Lo- S e s s e TSt e o s e e _ - --
79 GO TO 3¢ .
—— 80 T €" 26 IF (ABS(THETAIeLTeleE~S +0Re TotTa40s} 6O TO-30 — oemmme— e s s e e e - == -
81 26 [F (AUS{THETA) +GTeleEuS} TILTO®!
T 82t T Tt UF (aABS({TRETA).uT.1.ExS) GO TO 30 il - - -
83 1F (TILTDsGT 2+] GO To 30 Sa (o]
- 1.1 D0 286 1=14+32 o v M - - T e TR T e _— m!‘ - e - e osSme—— =
a5 28 PG{I1)=D, v @
- a8 - - TILTDS3. - T - -0 F — -
67 30 CONTIHUE ga
88 < T - YLEG=Qe . — = - -- - - -—
89 b2 201 1=15,20 DO g
— - %p - - - VLEGS yLEG+*V (]} —e- R it - E B e e e =
g1 . 20 CONTLIhUE . \
- - 82 mem = YLEGAVLEGmVULIB mYULI o)yt 20) SR R L s ———— - = srms tmee =
93 TEWMPY=2D,. -
e G reeeem i B ) ] g !=i‘32 - tmar rrms e mmm o - om - - . PR — ——— —rr— 'L' 'mzi
98 . 16 TEMPYRTEMPVY&YUL(IL} .
T §g= - s mmr—ss SPACE(A)SVIST)~VLEGRTENPYRVUL 1B e VUILPI4VUL 20} wo'r — - s e e - = e en e e e e -
97 L& +yyllstevulletevy(l7 .
- 93 - ~1002 CONTINYF ) - e R 41 vmm mon e e el e am ey e
79 FFETI=Ta8)t 2.2 K
——— AR ——— 1} SASBS[p(Iei4lneTT/TASY - - - R e e e - _— - = S
161 E0})120.05+0.0525A5957
- -i02 —-- E{3}n0,12+0,.4e5A5esF - - - T e
103 RESPVCS{20¢¢5aS5e404) /1432,
1w RTAVE®{ 1D+ +5SASe2040/12332, — -
. los GO TS 3
T—ling— —e— 2 £41)82.05% Sm e - —_— -
137 EL3180s12
taa o= RSPVELELO15015 - - - - -~ —
109 RYAYC=.007607%
1o 3 TysTT=0.1 *
i1 IF(TYeLTeDa0)TVEID g;
= bE2 e o IF(TVETYS 4,55 — —— e
SVSRSIN(3elH16wTV/TVS)

113 4




V(EO?*V(:DI-V(?)-V‘lll*vl13}-V(IOJ'VU(161-VU(l?i-VUiZD'

PlTedAo=246/=17s7040T1*Ghe4099T (002 53-479'T1°-3*x6'éDZ‘TI-‘4

IS

IR E02)30.0175++2Y85F *5vg
iig - E(qlsD.n2+lsu0es5FusyS
114 G0 TO &
— - 1T — == — - & E{21%D.0}75
118w E{4)=0.02
e e B e e & CONTINJE
129 0o 1] I=m1.4
———e ) 2 e = b LHPlLl ey FE(T)
122 | IFLX(8) LT+0e0)804}20.0
- = 123 - =€ = COXPUTE vOLUMES
124 vis0img.3
- 125 - = 90 5% (=132
125 VET1ay (T r+Xx(1)
—_—- 127 - - BS YIRS Ii®u(53)svil]
1za
- 129 - ——— = F (fﬂr.TAtGT-‘-I‘.:IA'.Qo'I:.I.QT-'NJ.) PlTrAR=245
139 C RESPIRATORY pyUMpPsS
—_— 13 == c—— JF (PEXEZeTeD) &0 TO 115
132 IF{TeLE4040 s0de THETASLT+454160 TO
——=]33 ———i— —- RSPATREP+T=TPS
134 1F{TRSP.GT«TRITASPEJwn
135 - - T1=Td5P/IR
136
137 e e e SEPTH®(VI202T=1e1/2,
138 IF(DEDTHsLTa0sJIEPTHEA,
= 13F--— = e = (T IDEPTHGTal+aBIDEPTARLS
140 : PITHePITY=0EPTH
141 - PIads=p[TH/ 2
le2 115 Co4TIhUE
143 - 00 71 tel.iz ne
144 71 PEXT(I)=P[TH
—== 48 - = - m——em — PEAT{2218P T = -
144 PEXTI23)aP 1A
= 47 - —ee-r 00 72 1328432
iv48 72 PEXTI(I)=PIAB
- 149 - PEXTI{lM1eP A
150 PExTi212=2F1ad
-- 151 e MUSCLE PUMP
152 TMPSTHP+T~TPS )
e 153 == e TpPs=T .
154 IF (THP 4GE+19) THP'O'
155 - SMPESLU(2Zrel3rl 410w THPY '
184 " PUPEY] . e5HP
— JRT e e lr(TﬂFTA-LT.lSo)PhPIIn.-sMp
153 IF (SMP.LT,.04) Pnpsa.
- = 15% iF ‘PchLToigl P’HP"QO
160 Do 44 I=16,19
lol -~ K4 PEXTII}upripP
162 c COMPUTE PRESSURES
st 63 -o- —cwew —  PluP2
164 pa=pLyY
1456 TG0 12 1=j,7
1 ¥-X] 12 PRSIIInxliJ/CﬁPtl!¢PLxT(tl
187 wr o OQPDTRAPLYV=PLI/{20seii?)
o8 IFLCPDT«GT+PLILIUIIPOCIN; =DPDT
- 16% - = -~ - DO 13 Im15,17

170

13 PRSELI=X{IV/CHMPCTI»PEXTLLY

T .



http:LFCOPT.(T.l.6)OEPTd.IS
http:TnETA.LT.46
http:27---SS-VOJ(3.C3

171 PTIS=SpAaCELY)
- 172 ——————PGBIASTSPACELS} - RN R G .
173 - 00 |5 (x18.20
el L _— PRE(II=R({II/VULI}a2 , +PEXTLII+PTIS+PGBIAS-2, feme e --
175 15 IFIATTIaGTeVUILL)IPRS
176 - & (XL iI=YU(III/CHPIL)4PEXTII)+PTIS+PGRBIAS
177 DD 14 la24,32
—— 178 ————=f4 PRS(p)agl1}/cHuPllI*PEXTLLY -- B b —————
179 Paa=slat/CAA+PITH
1a0@ PUTA®2X{29)/CUTA+P]TH
181 PLTAZ2UL12)/CLTA+PLTH
182 IFIPUTACGT5YSISYompuUTA
183 lFlFUTAoLT'DYSIDYSIPUTA
184 - - PLABARP IAN=11452¢6+0+0r2265¢vi14)+De00097734HeV(1HIOoVIIH)} o — e 0 0 am
1as PLABARX (14} /CLAGA+PLAR
“ laé Casve ABDOMINAL VEMA CAVA
187 PAtiyCB=5.4996+0.6d240A2y (2]} =0.00023598ev(21)avi21)}
~— 148 - +*0.0000NNUS02ZLe (2 ) ey 21 )ev{Z2])) - .-
189 IF (A121)1a6T+200+ sAND. X121)elTe3500)
— 120 e PABVCE M/ 1502421 =200+ 1015 e -
191 Cesee THORACIC VEHA CiVa '
192 PIHYC==5,50056+0+1154%y(22)=0+00065573ey(22)ey (22} = e e - - -
193 W *0L.O000CDNI236s v {22 evin2)evi22)
- 194 had IF (Al221aGTat504 sANRM. X122)eLTe25C) ——— s -
195 » PTHYC=,3/100. » (X{22)=15De¢} + lsla
194 ——r e PEAVLR=30 479709240 Twi{23) =0a0422H0%K{ 231 RL2I} - - c- cimmmem— me— e - -
197 +*0.00C634BSen(25)exi23]exizdl
193 PTHVC=PTHYC+PEATI22TTBIAS - - - i SR
lg9 PABVC=PARVYC+PEAT (21} +2814AS
205 - - PSPYCEPSPYC+PEAT (23} - s - - -
2 QRA®(PRA=PRY) /RRA
- 202 ———— HEART HUDEL - e - — v rememe mmn - =
203 IF{PRALL T+PRILKAST0
204 - QRUSLIDI/FLPA . v emm——— - -
235 1F(SRY e T2 0ul) LRV2T0
- 2Ls - Tt X00T(39)=PRI=pPPAmNNYSgRY " . - ’ ' - T = -
2g7 PFLASUTIST) 4l To 000 Alin«BRVLEQ.D.0)XD0OT (0912000
=233 o o e GLAZAPLE=-PLYYLRNY - e -
209 IF{PLALLT«PLVIOLARD,O
- zi0 — GLY=xX{11}/FLAA : - e -
211 lF(QLVoLT-noD}ﬂ’LVEOUU
212 Toe s XDGTUL1I =PI VTRAASPGIE AV LY - e
zZ13 IFLADOT (LI s ToleNsatinsILVeEWds0a U)XDOTtx:)-o-o
21y — o —— - SULEnNYARY CIRCULATION - mer e - e m—————— -
238 / s GRAS{PPA=OPC)/RPA
214 1 s - QPC®(PPCwPPVI/RPC o s e
217 OPYR{pPPV=PLA) /RPY
21g ¢ ARTERLAL MOUFL
2i9 WAAR{PAA=PUT a«ruil2))/RuTA
— 220 ——————- QUYARBLPUTA=PLTA+FLII3)!/RLTA TmrmTmems s se e el e e e
221 GLTA={PLTA~PLABA+FGLIGl }/RLABA
222 - QLABAR{PLASA-PCILL+POLIG) /RCTILL
223 [ LEGS
224 QCILL*{PCILL+*PGlI6I~P 5SA)Y/RLGSA
225 QLGESAB(PLOSA=PLGAR]) /iy GAR
wve g e e QLGC AP R [ PLGARPLGYE )/ RLGC AP

227

RLGYES.05

£y

. —— ——— - e — et s o —

L% s i b b mmmmm—ioan s mme = e e e ———




228

IFIRLGVEsLTeJedIRLEBVERET 4 B670067

e 22T e e ULGVEm{PLGVE=PLASVI/RI GVE
" 230 RLGSV=.06
—_—z3 - e IC[OLGSVaLT+DeBDiRLGEVRET, 557557
©o232 . QLGSYmIPLOSV-PGILT)I-PFEV) FRLGSY
— 233 c- - VENOUS WOGDEL
234 RFEV®.N2]

——— 235 e —— c—— F I JFEYSLTeNeJIRFEVRO7 45675647
238 QFEVa(PFEY=PLl2D)~PABVC)/RFEY
——237 - -= QARVCRIPARVL=PGI2LI=PTHyCI/HABYCE
2138 GTHYC®(PTHVC»PGRI2Z1~rRA)/HTHVC

—_— 239 QESPVCH{FSPVL~Pold3 1 =PRA}ARSAVC
240 [+ HEAJ+ARNS
—_—— 24} — e . QLOCHIPAASP 52U =P LOC Y RO
242 HJPCa{r L QC=PUPCI/RUPC
s 243 —— wBRAIN®RIN(3I+1000+/6n.
244 WARMB 1725
- ZH45 - s= = QHCAPEGERAIMGEARM
246 c QHCAPRIPUPC=PRSY ) /RHCAP
——- 247 — - WHASYE (PrSY=pJy) /RNSY
243 RJIv=e00=%301
- = IhY Ve e R GV e L TeD e JIRUVROET e 67567
250 SJVRIPIY=pGE27)=PSPVCY/RIY
25t - -—-C - CORUMARY CIRCULATION
252 WCORZLPAA=PR A} /RESH
cmm 253 == e COMTINUITY FnR yFNOUS RETURN
254 OURETRISPVL+2ThyC+.C0R
- 255 - ¢ . HEPATIC(=SPLANCHNIC CIRCULATION
296 GCSHATLIPLTA=PLSBVI/RLG 1A
257 - - WCSMVR{PCSHVapPUY) FRESNY
258 NPOV=(PPOV~PTHVL}/RPOY
——259— - - L HENAL ClnCueatlon
240 OthantFLanA PRENA) FRRENA
——— 241 - - ——— QAALET{PRENA-PRENY )/ IRRALE*RREFF)
202 GRENVE(PRELY"PABVC )/ RRENY
- 263 - £ —- SEELTON 0ONE SARKON+AND OTHER
2h4 OSK&:(PLAnA-PAn4C)/ﬂ5Ka
- 268 < e - STATE VARInolLE DERIVATIVES
2hé A30TLLI=RET=0ra
- =207 = e———em - fDOT L2} =ORA~ERY
268 XDOT(312%PV=0LA
—— 287 - et ABOT(41EILASALY
270 T ATOTLS)IRIRV-LPA .
= 27V s e m e — ADOT &) esrameP
272 ACOT (7)1 2uPCmupV
- 273 - - - .- AO0T(E)EuLVeurA~ELOR=AL0C
274 ADOT(LIO)=PAA
.. 278 . - - XoDTU12)eLuTA=CLTA=GLSHA
276 ADOT(l4)m,LTAa=YbuntA-WRENA=RSKE
e 27T - - — - ADOT(iG swLABA~GT LY
278 ADUTIIO) =0T ~uLuSA
279 ADOTHiTIz=wlGha=ululAP
240 ADOTHIA alLGCAP~YLGVE
251 ADDTLIFisqlhvi~ubnby
2a2 ADDTI261aLLGav =0V
283 i e ADOTE21 i BUF RV menu CYOREN Y+ SRE
284 ADDT(22)a A2 ¢ CrUPSV=aTHYC

Pt a P e ———

e —



http:A3DT()fthV-.PA
http:t;AR9-17.25
http:iRFEV-.nl
http:RLGSV-.OS

2as

- 28 ———
237
258 e T
289 .
290 - -
291

ADOT123)aduV=0SPVC
ADOT {24 2L 0C»uwPL -~
ADOT{25)1=JqUPLC=2rCAP
ADOT(26)=AHCAP~QHSY
X00TL27 )3 dhSy~addy
ApCT{Z2a3 el SMp=cSuy
AOgT(29) = Al =guTA

= 292 - -- ADOT (3D )maCo v mBPOV - - -~ —--
293 ADOT (31 )8IREMNA~VHALE
294 o ADOTI321mURALE=URENY
298 2007 (33)myLy
296 ~—  KDOT(i13)=mPLOC
297 ' ADOT(341%PUTA

~~29g - - e RETURN o- meeemm e o e
299 END

iPRT,S CONTRL
- w—— - — — [' — -

- - - T - . ———— J--— - — —

'

- - —— e = me dmmm e 1w

e a it ——— ———— s —

-
- e e i e ————— -

————t—— - — = - o ———

m e e e e = ——— At it B E—— — r de = e s = m———

B bbb ——— 4




Daﬁ-GD3“32°TPFScCOuTRL

———m= e == —s e SUBROUTINE CUNTHL . e mes e r———
2 COMMUN/STATE/ZX (S0 4a0aT(S '
'''' 3- - 2/STYATE/ A, d*V.w,nvﬁLV10PﬂnﬁPc|uPV|¢AA;UAHCIHLAAouUTA.uLfquUAdA' . . —— a e e e
‘4 AULABA, QCILL.dlGbA.QLGAQo)tGCAP.uLﬁVE.dLubV UFLV.uAuVC.uTqu WSPYCs . ' ,
. 5 em e HILOCywIP L, OHCAP @5V 4RIV (ACUR 4 LCHIA s EA L CSHY 4P UV i iilY, ' T
& SURENAsWRALE y FHENY o QUL T AL LIC) 4 25K
P — e— s« GISTATEZCRACHY, an.cLu.cuA.cPc.cPJ.cAA.CAHC;CLAA CUTA,CLTASLUADBA, _ - -
8 FCLABASCCILL ,CLGSACLGAALELAVE CLOSY, CFEV,CAuvc.CTnvc.CbPVCs
EateCIE T - SCL.OC;C\JPCyCﬂS'J.CJ\‘|CCqP'|1.le'l\'.CPG"' o c— —e = == rm——
13 FLRENAWCRE J¥,HCDL 18
-1} AfSTATE/PﬁA.’dv.PLA|PLV-PHn.PPC|P#V|PAA|PARCrPLAh.PdTAuPLThtPUABA, - U,
12 BPLABA ,PCTILL, PLGSAPLGAYPLAVE ,PLUSY PFCV,,PABYC )PTHVC PHPVE
=13 e CPLOCYPURC s PHSY s PUY I PCRAY ,PINV L FPOV,y Tt e e e et e e
14 DPHREYNA WPHENV PRl 16D P4, PHC
-- i5 -- -, COMMON/STATE/ Sem m e mms e cend e e
16 saan.nav.aqv aav.uPA.wpc PV sRANC sRLmnA s RUTAIHLTAsRUABA .
muem Q¥ = en - FRLABAZRCILL «RLESAIRLOARIRLGCAR IRLAVEIRLGSVyRFEVIRABYVC, o e ’  m——- — -
18 GRTHVCIRSPYCRLOU»tUPC, RHCAP.hnsv.RJV.RCuR1RCbMAsKIHA-RCSMV: R
— i} e KRPOV RIMY g RALNA RRALE . RRFFr.RdvarRUlll).RSKB et e e = . e -
20 l/STAT:IFLPA-FLAA-FLAR(.FLLAA-FLUTAurLLTA FLUABA .
- - 21 - - JrLLAhr\‘FLCtL.\...F"‘.'Ls“nnFLIHA|FLQrf5-‘* fFLUMiE) - U e o i b 4 —_ ',._
22 COKZSTATE/ VIS s VUTBO ,Prl34) s PEXTII2) 5 i4) *
= 223 e . s PRAVABIAS T TATITTHATY ) THIDEL | SPACE(S) ) . e e 4t — m————— e
24 L.ZlﬁGi.u&(ZOl.hd-bv.to.ur,PEX.:.PSYS-PUYS'FRLQ
—_—— 25 e e [ dQ200T LAVD WP IAGIP I TR PP JTHETA SF - L e [,
256 Hy T TOT s TASsTVS,.CE4C2.6uENL,PEXINTR
- — 27 Lo e DUMIYLLI3) 3 THDPRTVLEG . - - -
23 cC CVSaHESPs I[HTEHFACE
29 < - BLOCK OATA FOR INTERFACE IN & OUT . A - -
3o COMMONZRINTR/RINGLLIQ yROUTLLO) .
e 31~ - € =« INPUT FRUM RESP. . e m— .- .. PR e——
az Y0200 =R IN L
- - a3 - = -+ FrtumRIni2} . R B e I ————— e
34 C A3RAITN=RIN(II 01000/ 60, )
- .. 33 - - - PCOZaRIKIM) MRS Lo _— ————— e
3b POZ=RINL(L) .
———-37 s e .opcoza?caz 37.5751 - . - v eww am -—
ia DPOZEPO2+107 9482 .
-m 239 —-ip-..; RVACTS1.50(DPCO2+DPD2540.01273] . ' T e e ——— e o e
40 c RVACT= ] : ) ’
s =+ 83 .o e Ge- OGUTPUT TO RESP, . ’ . N S
42 rRouT(l1=¢o - ’ . L
— 43 - —— ROUTI(2)avp200T. . . v =
454 ROUT{I)=RESTO2 !
. - -85 = € - C¥S HMODEL ’ e e e e i
“s REAL MUMTDI I MUMYY
_—— u¥7 . e - EQUIVALELNCE . — e ——— —
48 2 (ACCHET AL o EANG,x (a3 )0 (DALATAMI T (DL XI4SI ),
——— &% s e 3U0O022KLH8I 1R 30ALATIIWIPHIZEFLAGE L IPLIT) WBTSEiPOL12),0H5) ) - - LN
S0 COMMOR/DELAYCY AVUTS(BO! WVO2TSIS0N o SAVEV IO #F 1015 ,F2115)2F3LA45) .
(%} & ANF,TON fFHS,,RESTOZ . 4 et o e b8 — 4
52 < . SAVE OLD XDOT(41-4%) . ' '
53’ DO IL I=43,4Y - .
54 10 SAVE{[=37)exLOTL]) . =4
——— 55 - - - ‘ 2% wNRE RATE RG=K/MIN e e
‘54

DO 25 Im1417.2


http:X:.3,A('.9I
http:Al.E:.CE
http:NTTOT,TAS.TVS.CIC2.sEt*4.PEX1Ns.TR
http:TIsEL,.SP
http:Ad$IAS,.Td

57 IFtT=nKil)} 26425.:25

Tt p——

— =B e 25 WK {]4]) - - -

59 26 IFlw) 2%.27,28
=t &0 - T -27 PExald,.n .-

&l g0 TC 29

- b2 “=v 28 ppx=®leD
63 29 CoNTInUE .
a4 — —-——— cr =meem —QXYGEN REQUIREMENT FURCTION-VOZUDY —mw-
45 IFI002+.LT+D-0)00250+3 -
&b S VO2uDT=,.00048508 0w/ .26
&7 PShm=]1l.5+002
648 - DTIwDO2
&9 DT2={Z+eD02=1.2751/1¢15

—— 70 —————— DT3i=0u+Dl - - . - -
73 DY ENSSYINIPSY,DT14DT2)

- —72- s em = DTRFCNSH(PEXRSDTIIDTIA0TIND

73 [ ALACTIC CXYGEN DEBT DA
=== 74 - =~ —— DAlHZeiBe(DTm}peLitleb
75 DA=Saln{PSusDD2,0AH}
-74 —-——DAD®FINSWIPEA 1 G016s0,BA I -« ~mn cimes m e — ol
17 TEmFCUSALPEX10+04300s,24)
R - T ADOT{44)m{DAL=~UA}/TS
79 4 LACTIC OXYGEN DEBT DL
- 80 o e DLIHZ 854 (DT~ eb)
51 DLEIRSAINIPSA»0+0HDLIHY
-az DLORFCNS 4{PEA,040,0,0,0LL~ - . —_
53 T7aFCNSWIPEXIBCe 300, 10,)

-—- -84 — mmm—— - KO0 T L4523 {DL0-DLI/TE

i,

a5 c ARTERIAL-YENOUS OXYGEN
86 e mmme s HUHYDI®L.0334002
87 CALL DELAYID«D+DSNUMIDIJAVDTSyNUNRD L)

—— 88— --————= AVDaYO2DUT/CU - - R et
89 ADOT{4A32iNUN9Dwi {4601 /6.

- — 90 —_— IF(PEXeEusG+OIFLAGED A - - - - - - -
91 . IFIFLAGEd120IGU TO 40

=GR e —e — [P (PEX)AD6D,81 .
93 61 AnNF=1.0

——— Yo e - TDHE T 20, L s s e e e
95 FLAGR 1.0
76 ~r—= 60 IF(TeaT+TONIANF=A0.] . - L
37 TAl.'Ia‘FCNSl"i\NFIJIi36‘I:‘Q,

-++. 28 e ADOTUEFIE{ L} JCOSANF X3/ TAN - P - .
g9 AT 43 ={5.58PEA=ANY) b
190 DMBX=24n - e . —
101 DU=DOZel25.r22.

f—m =102 —— e e [FUIPEXeGT+DeJICTSEDT re- = -
1¢3 IF{PEXeGT»04210N5=200

- 104 IFIPEAi TalalDuinOMS/OTSHNT
195 CHEMON=DRC2/ 04

e 1Ob e e [ FUCHE MDD+ 6T e Je 531 CHEHQNBOWS . PR
107 Fla2 goXN1vXa)

,—-iga -- - m———— IFIFNeGTwllo)lFiesl]e .
109 IFIPEXeGT e IFNYEBFN
110 iw mmm s IFIPER LTl 4 IFNAFLS/DTSA0TY 4
111 c CONTROLLED RESISTANCES

._._..1}2.. o — c _LEGS - -
113 RMETR LS50« =ACCMET*50

oM A iR 4 smme e = e e e

TR —————



http:S/3TS.OT
http:FLAG=.0O
http:O)FLAG.Ao
http:IF(PEX.EO

L

lFtRHET.LT‘IQﬂ)RHET"§I

114 -
115 RDOME453 245N 0w/ BMIA s e,
114 LF{RDM LT v 16« JRUNS S ’ . )
e B 5 AR RLGCAPS{RMET*ROMI/L133e .
ita RLGARMORMET DM ‘ ) . i
—_— 119 - RLGARN=«F oG4 00/ 11 . -
120 RLGAR® (AL SARN+RLGARN*SHTOs ) /1332 wRRVACT '
——— 12} ———-€~ — QOTHER aa7aAMCRHES . . - - .
122 RHCAP=3870./1332. ' '
—— 123 © = RCOR™I205C0.=93Y5s20M/DHNX) /1232, e
124 RSYBS{7640.+a000eeDL) /13320
— - 125, RRALES(GCOD. 16002 0L) /1332 - -
126 ROHREBYM/OMMNE
- 127 - = —— IF{RUMR.GT1ls)RuMknls . ) c e e e
128 RCSHNAS(ED0D«*10/7/00®lF /310720 +ROFMR/20e}31/133240RVACT
-— 129 - - - SUH.OC “ . e, R -
130 U0 92 Iml,14 ’
—— 13y —_— S SNCREI IR NS I - — s -
13z 2 SUMRFI(TI*SUYN .
- —-}33 ~- ——— - F L {1B)=CD - - . . —————a e
13+ COTa{SUR+C0)/ 15 . \ i
— 135 -—— IFEC0TeGT+25+)CGTo 25 . S —
136 ; RPLE«0176=,0075/21s + COT ‘ . )
-- 137 - = = RPCEIO596%.0245/2(e ® COT e e ——— e -
13a HPVIRPA . .
139 -- —=-  HREFF=0, . ) - ' e -
140 IF ITHETA«GT 15 +AND. T.6GT«40¢) GO Ty &GO
- i8] — - - e RESMASI20TG ¢ 47T em e |30 0 (Fil 1 LeF2e+Ln/ DR/ 2033/ 1332e#RVALT . . v em——— p——— e
a2 RLGARR (ARS8 .=500. aPEALARLGARNFRLGARN )/ 1 3324 9RVACT -~
143 - .- RRALES {3600+ +{BU2Ce=5 14N 1 oBL/C¥I/ 1332 - . e .
144 600 ConTInLuE
il L] ETE—————— L . P S T T X . - " et e e — —
14g IFISFeGTals13BI5F 5 lelabeaeniX D) =2e )43}
— = 147 e e e . XPOTAMDIS L VYORLOT XSO Y ST - f— am— -
kﬁs JIFISF wLT4Chp7)15FB 7 T
[RREP N IFLSF aGTe34)5Fnl. . P . . - . —— s = = — em
150 IF (PEXsLTele eAlDs THETAeLTod45) Sgpa,ui ’ :
rmee §B) e e - (P THETAGTelSeeArDeTo L To40e)5Fnsu3 e . . — . —
152 SFxSF+PO(I1) .
=+ 183~ ———— 610 CONTIHUE- e . ) e e Crrm b e m—— e ——
154 ¢ PRESSURE REFERENCE FUNCTION PR
—-- 1E% — PRINZEE ++CleDU2F 2¥ACLHET , . ' ——— —— m s e
1566 EUSPAN=PHU/ 2 e™PHC/ 2o+ AR+ s ANU4+F/ 2
R LY RS ryepe— SuHeh, - . . . . . e e —
158 00 F1 fmlasiy . .
e 159 - oo ~— F2t1)mF2(let) . : T e e mm e
140 @1 SUMSF2(1)+SUN
B Y N — F2il51agN . e  ee i
. 1s2 EFF(SUMsERI /15 s
e 163 - e PaviarD(:)
" la4 IF (PAVGsLT o958 siahble PAVGeGTo2Ps) GALLE® !
165 - & LGal=3,77/6s2lPAYG=aCa) ) 8BREWN . = e e am o o a =
1&4 1F ‘PAVG.LE!G?.) Ghlleeha LoGLER " .
167 . C - IF LPAVARAGTe%5.) GAilhae33anhE4 ’ . -
168 IF(PER T o0 1GAINR d3eGNME :
o169 T . . . — .ODPEG.S33¢(fReGAlal ' - e - 1 -

i70

IF{RDOP LT o Ca0)lLPEC.T



17

TOT=0,300+D0OP

= =172 == T HR=0./70T - "= e mme e Tl
172 [« COLTROLLED CNHPLIANCES .
- 174 ERCRIPRu=PHCIveT . . - —n . - !
I7s Suneo,
176 PO 0 1m1,44 - mmommm Cmramer e n o
177 Fatlisrpatisg)
—em— }78 0 SUERFI(]eSUN  — - - — - - ———— -- - - -
179 FAiL45 ] eERE
160 - ERCEISUM+ERC) /45. .- mememiar e mmemimeten ws =
131 IF{ERCLLT+0a0IG0 TO 7
ig2 IFIERCeGTvH0e JEFCT B0 - v —————— s e - o
183 CLGVERD 54 ¢ (1.0 QCBY+ERC)
—- 184 - CLGSvmI 1435 (1s0=a00a3ERC) - e Dt T -
las 7 CONTINLE
- - tBs - - L HESPIHATION * - - - -- - - T s
1ay RESTC2:m,.313
«= &8 = m— - IF {THETA«GTr15s +AND. ToGT+40¢) RESTOZ=437 - e .- Te e me s mmmesre e e e
189 c FREGAVQ200T®8024+50238
STT % T T IF(FREC.GT. 304 )FREYSIR, - - - e e
191 TR=60./FREQ
192 - T RDGTL41IEIVO2N0TE=Ce3B8) .4/ 300, ST memmmmmme s mmmm - en S e = - -
193 IFIPEACEGeC«CIAGOT (41 xm] /300
-t 198 P LACCMETaLEsO+DrANDPEL.FCe0.CIXDOT(HL) =00 —— e et em emes e e .- == .-
195 c OXYGEN DEFICIT FUNCTION DO2
- g ——— -+ =~ CALL DELAY{(C.0,5,v02007,v02T5,¥Nn200,1} : T S s e -
197 KLOT(461 2 {mvi2DL+PEASVE2WET+0ed31/60
198 1F(DOZ-LEoD-C-M.D-PEX.EG.Q.G)xDoTl‘I.‘:)-O-D - - — e e - - . —— —— —_———
199 DO 3§ 1=40,49
200 31 X{1)=ZX170*Cale(XLOT{1)1+SAVE(Im3T}} - - == e
201 RETURN
— 202 - e ——— XD . - o ———— - e —————— e -
@PRT+5 ALGO ST e - TR SL mm e mmm o e e 2o
, .
n
- — ————t A W s amE W SEm AR S — - ) - - - - sums b




0B6=GRI4AZeTPFSsALGOD

- ---—-I [ - -
4 C
R T -

4 -

5
6
—— 7
&
?

SURRUUTINE ALGOT)

INTEGRATION ALGDRITHM
COMMON sSTATEZ Xi8C),xDOT(50]
CIKENSTON XDStS0)
Lo 3 [wfs34

3 XDSUII=X00TCL)

el L0
IF{TeGTallelresll2
TeETen

CALL CVs

GO 4 Imt34

12 4 (i mH/Z.a{X0DOTLIwxDGLL) I*x(}

GBPRT«+S xlo

HETURN —
END

e ———— S W m—— =y o — —— m o a
B U — o= —— — -
- me—  ar ot S ———— i —— s =n =

— o —— ——— s - e e — -
e - —— - — - -~ -

A —— i W —— W ——— _— o w M. e e e
il

e - — e e ——
- —_—— - — ——————— e =

-
wn
- e —— e s e ——



DB6=GOl4I28TPFSeX]0 "

et — —— + == GUBROUTINE Xl& -~ ' . e
2 CONMOUN/STATE/XL&CD)
- a- .- - COMMOR/RZIOL/NIP)sini{BY  INITsA{T 0} ——— e e e
4 ~ DATA KY ynWTL/IHNsSOH TILT/ X
5 - = = THX{598R) . . — - ' - R -,
& 1g UINIT=GT-0) GO TO 200 f |
— e~ —————— 11t =1 - . - Ve . ., 2 Ve e - - -
& . CALL COATE(MD)
----- % CALL CYIHEIMT) . e C e e - L T - — —
! 10 BRITEL&,S) VD RT .
11 E FORHATL/? CARDIUVASCULAR TILT ERGOMETRY MODEL"+6XeAse? AT 2,A87/- - . - - - -
12 LI REFER TO GE=AGS USER GUIDE TIR 741=MEDeswvas//)
——13 c——==C — ® U/T0 SIMULATE TILT gXPERIMENT ENTER Je?} - . e — s s - ——
14 XK(A495 ) m |,
- te - ¢ READ (8,6) X{4%5} e e —_ .
14 c & FORMAT (FS540)
-— 1?7 —-—— ¢ GRITE { 6,101~ - . . — s e o e .- e e - = =
18 10 FORMHAT('ODO YOU WISH YO0 CHANGE INITIALLIZED DATA? (Y/n) ')
et Qe —— - . KREAD 5,20) K ormmm e = - = o= .- - - - s ~ —— et s . m e G ———— —— ~ —-—
23 20 FORMAT(1alY )
—- 2t - IF (KeEHeXY) GO TO &0 - - - e . e i e e T
22 #RITE {  &,30) ) .
- 23 - 30 FCRUATVI('CFLEASE ERTER INDEX(1=400)s VALUE: CRE (133812eb) %) i—wcmee - . S SEEIEELILL S I
24 60 TO Hg
e 25 e wemmme= 36 LRITE (H.84F 0~ - < R e et — s e
28 43 KTAv (G5,50,ERR®AS} I )VALNER
27 N - a0 FCRHAT(13|EIZ-53 ’ T T e - ‘ * e mTEE S e s e
23 ARITE (54558) ilVALNEﬂI. !
29 S5 FORKATUI4X,3Heen, 14,Fln,4) e = e e TP mmm e s mm s e
Ao IF (1eLTel +GRe JaGT#A0O), GO TO 60
—_— 3y - - = xl1) = VALNES = - - = e = v s s - - = - -
¥4 60 TG 4o
- 60 WRITE ( &,70) LTI e - . - T T e s s e
34 70 FOR#ATU1DD0 You #wiISh vo MDDIFY THE QUTPUT LIST? (Y¥/N)N
=--- 35 " HERD | 5,251 ¥ . - - - e m e s e
ia IF (K+EG.XY) GO TO 2060 .
me— A7 = —- KRITE {  6,82) - . - = e ————
3B 80 FORMAT {YOPLEASE ENTER POSITIONIZ~?), INDEX(iw600),4"
- 39 v & ¢ LABEL, CRI tI1slH.A801) ] e e e s e
4G G0 TO %0 . . '
41 ' 45 wx1TE (5488) . T T e
452 85 FORMAT (' SREAD ERRORe') . .
——-43 e ~——— 90 READ (S ,10G,EPR%E5) IpsliNKB - - e mme e S e e e it e ey
49 100 FORMAT{11s14s40) ’ ' .
[ | A —— WRITE (44,5010 1P41sNnR ———— S . —_— e =
46 101 FORKAT(HK s Insoe {2014, 1XvR0! . .
o BY = IF {IPPagGeH} GO TO 200 . ] P e s e i o
.- 43 IF [IP«EDQel) GO Yo %
—45 cene IF {IPaLTe2 +GRe [P.GT.9) GG TO 85 . . e e -
50 IF T1elTel sURs leGTe&a30) GO TO W5
- J GO TO (90+10Z41034104,105,106¢1079108,10901p —_- O
52 102 Nlt)s] . ’
.- - 53 ST Nie{l)whaB v - . e . . © e e e Y e e
! 54 6o TG 70 .
— = 88~ -r «=- 103 Ni2)e] .- . - - -

54 Rul2lmnas



87 GO0 T0 %0
58 ~— 104 s(2adz]
59 NM{3ImNaB
- =< &0 - G0 To 70 - -
&1 105 Nid}=]
- - 62 - - HAl4leNaB -
&3 ‘60 TU 70
&4 ---——- 1086 NiS)=] s
6% NA{S)eNNB
-— b ~ - G0 TG 90 -
67 107 Nlai=]
- 68 - NA(S)mNNE = —-
&9 G0 T0 90
——- 70— ———303 N{7?)x] e o -
71 : NATLT)=naAB
- -72 - G0 T 9n
73 109 N(aj)~g
_mem Th - N BirEygaB L3N]
75 60 TU 90
74— 200 CONTINUE .- - - mess xmmmme e
77 IF (T+GT+0.001) GO TO 215
c TG mmememm— - BF UX(495) WL Ta0e5 GO TO 2ZI0
79 IF {N{71eNELHETY GD T 21D
= -—80 - == NALT7)IENETE
g1 Ni7)=575
—— B2 e =210 WRITE (64205} Npa(N{Iy, Imy,8)
83 205 FORMATIZ2//1Y SECSY8(2Xx.,46)/ 599 618/ erpnnt,
—— a8y e = L] ate avaent))
a5 215 Do 220 (21,9
- -- 8- == . Kmpi{l}
ar ALY S)mx{K)
——— B - ————- 220 Al o)e ALl 1ALl 20 At 3 +AlTsaleAll b1 25,.0
a9 X(S70)=alY,4])
-—- e - - - IF (NI7)oEGeBT7S oANDs TelToeHial A(7,4)%0,.
91 c WRITELEIOOIT At ,8)s1m1,8) L
—-ms B2 - = s s IF ({TePT)sLTelel o0Rs AMOLIT ABS(X(59%)})eGTels) GO TO 210
93 Lpnt .
——r= 9y = - wm== PTuLP - =
9s nRITELS, JUD)PT.(AH 6).{-],6)
- F6 = =300 FORMAT (F7¢1sAFE«3}
57 IF {A(59934GTelal GG TO 310
— 98 - --— UIMENSION NXP(24)  RNXAP{24)
99 DATA AXP/HS 4845654714571 4124412345 34941384150s121,
—=- 100 - - e & 20102030227 022i 0233924942604 0576, 130244 424824205/
10 Lo 301 1m=},24
—- 1027 e Jurzpil)
1G3 A0 RNRPUII=XiU}
- 10% WRITE {54305} RhAP
108 < GRETE (62305) (X(1)a1%1,32)
—— =0k ~emw - 305 FORMAT {(TAXsub1beb
ioy 310 D0 320 u=l.h
ios GO 320 §=1,9
109 320 ﬂ(l.\.”‘ﬁ(l.d"l‘i
lic KETURN
111

END

- - —— " — ——— P A &

b mmEm—— et mmem e ——

[V,
. — )



PRT S RLKDAT #
— - n emm e et e o b A ————— - - .
— - — - —, - —— —— o — et —— - - - T " — - —— p——— - - - P — - ——— ——
.
e = ramm e = . U UU U -..



CB6=GO432¢THFSeBLKDAT

e e e e - BLOCK NATA
2. COMMONZ/STATEZALLDG)
hidle L COMMONZSTATEZB IS0}
4 COMMON/STATE/C IS0}
——-5 COMMON/STATE/D(S0) |
& COMMON/STATE/E (50
—— s == COMMON/STATE/FLZ0)
8 COMMOGN/STATE/GL2680)
- 9 ‘Coe STATE
10 DATA A/7B9¢94215+84358v7+213¢067¢731046127 0436453500304, i= 10
it B B - 1 Goo3e2640041396:52¢3,8624414919126001205032085, j1= 2p
12 2 3854242535036 423¢5431 0236398+ 301 32540293429 120¢7 21~ 3Q
= |3 v = m—e J Tl M3 T 5% 00 1Q0eCr 1l 7000 sS50% 00/ 3i=100
iy Cee FLOW *
- - 15 . DATA B/274D.+20%¢+2249.3208+121044282¢,21H443215¢3231030v300300¢/ lo1=150
14 Cue COHP
———— T —— - DATA C/ud0esl el o753, ¢259200032%02,004020 002108103, 3496039 }%s08 1513170
18 I e3%064a1244399655031,9058,9+57,14505,60047, I71-1BC
— e [P e e 2 4222442451715 00530120047 133=-2C0
20 Cew» PRES A
el R DATA D/40*D 40001 47%ns, 20904/ 2C61-250
22 Cee® RES . :
=23 DATA E/3¢+007506 3 G0 s DLA02308255+4015%0229260+,+31200, 261=2405
24 I «040030+e+0340000sv8349N1+0300399+505 450512075081 +0750842002102 261-270
=2 e e 2 G ONT 38, 0075080001502, 41 4403378330431 ,037541¢0043024153952435 - ~271=250
26 3 s 3H 45045122824 +5255 , 3003015029 +H45C45,2e744 049430300 281=2%90
- 27 - == 4 990435,15/ 291=360
28 Cee INRT
- 29 - DATA F/.CG0075N8 40002427404 440040094049 e00%4 0062631100,/ 30L1=32n
a0 Cee MISC ' .
s 3 s e — BATA G/4B%0+35000r 050004370000 430005098501 5044000361254 2%00 - IZ1=380
32 I Der90¢8)00+430595¢194323N0e130,11000918800400, d81=390
———-33 - =2 300050350 45070028, 456209 040,375, 371-4%00
34 3 SOesl500s1R%00s - 4501-420
i 3B e - 8 BUTA 432804 H8 00188 2.5643040.79990.00 421=495
36 ® QesdeDuled2es00 79 0 ym7,,2%0a 495=510
—_— 3 F e —_— q'Uoolc.o.lo-'16u|6.tlo.02.ﬂcoi|§'.l‘l'o 511=520
33 B laes2es=Tas=14410a10,4mld313%00, $21%54%0
- JP e — e - B p-nCtolGGn.éﬂﬂl-qaﬂt.G-.13'“10.4310r 541=-540
40 & T2e1409154745%004803,04, 5&1=570
— = #l e =— 7 #0550 151004 T00, 048418331041 F 10352460, 571=6&0
42 8 100 1=sD151884414%CesNs00110e 0.7 b81=600
s 83 i — COMMONX]IDINLT) s8I W INTT .-
44 WATA INIT/CY
- 45 — —  DATA N/ MRy " Cot.? SY* s 1VQ2D0T
G4 # - v sysTr,t plaBree tILTY,Y LEGVY/
“7 DATA N/S6115863156245704567,508167510004570/
i 4a COMMON/RINTR/RINLLIG) »ROUTLLO)
s e P = e r=——— DATA RINIZ2)/12+8/ - -
50 END
GPRT,T GEe

D8&=G0I4I2wGE

am ar vy — "o -

- o —

LT -—— _—— e -



http:2o2,.I,.0337,3.431,.3754,.oO302,Ls.39,2.36
http:C/4b0..l.2,I.7,S.3,2S,2.O*2,O.,.21,.2,8,.3,3.96,3.14
http:7.5o.oO�.bT+o.so

FOR RCHIO)

EXEC
EAEC{G)

‘REL
ELT

REL~RCY = e mmm o e e e s ——————— n =S e - -
FOR RC5{0}
REL  pty T oo = AR - - m e e e S ,
FOR RC6(D}- )
Rel R(_é - — = ——— bl - —- ———— o — am e . ——— — A e b T AV — -
FOR Re7(0)
RE{, RCT7 - —
FCR  RcBiO)
REL RC2 - e——— e e e - - e n mmr——— w1 v et s e
FOR RColO}
REL RCY - . - e C et e e e m = e —
FOR RCIO{O)
REL RCIQ -~ - ——— — - - e e e o e e - —
FOR RC11(0)
REL RCt] R —_— - - P e e . e n e e e e eeme e em 4 e m i A n i
FOR RCI410)
REL RC1% e e - et = b e e — mre s m et 4 = semame s mm e v v e n m—r—— —— 104 —
FOR RCU15(0}
REL - RC15 —_ — - —_— T s
FOR RC1&6(0!}
REL RCI1& g UV 0Ly SOV SR S UIC R _
FoOR RC17{0)
REL REC17 - - T m—— - - o M .= - - T st me g = ST T mmEE s EE A =
FGR RCI9(C) -
REL RCI19 - r———— e = e - . ———
FOR RC20(0]
REL RC2D e e e e e - - - - - m—— - e et e s s i e mr v - et .
FOR RC21(0)
REL RC21 S mememme o s e e e e e e e =
FGR RCFLLOY
REL RCF1 Date == - TSI n T T TehmmemmTE e T -
FGR RCF2{0]}
REL RCFZ e e e e ——————— - .- v emmeeee - e wmm mm e e e s e o i s B e ———— < i n
FOR RCFI(O) —_
REL RCF3 e e o - Ame = wn o - LT - - e p— ——— e
LFOR  SSVENT (D)
REL * SSVENT - e s e s mem e e s e - - - -
ELT SE£ADATIO} 1 -
ELT CO2BAT(QY ~-mmm——s == g momeeme e o - ——m e e - . s e e - o S S —
ELT GKODAT(O) . L e
" FOR DELAYLN} —rm memwcsmmmismssiem o em ave o - - e e o S - S L AV —t
REL DELAY - :
FOR FCHSajl)——— it vam e —_—
REL FCHSw '
FOR S*IN{O}- o R e - e cer amme o mam e e e e e et e ..
REL S#IN
ELY waalo} et M e m e - —— e — -
REL vAA
“FGR -RC3{0O} - e ek -
REL RCJ
FOR Xiglp) --—-~ -— — e - ret e e rm——— e -
REL Xlo . .
FOR BLKDATI(D} - ‘ v e e e mammame
REL BuXDAT S L .o




FOR CVsiO}

-REL- €¥5  emmse- —————— . - e e e e ————f
FOR RC13(0) - R
REL RCI3 ——— e e . . \ e b e o  m —

FOR RC13/5IMPLO} . ‘
FOR GHODIN/SALO) a— e . e — ot e e am o —
Far RCIZ/5ALD) i

FOR SS502n/SA(0%-~ - - L e e
ELT HRUNG{W) ’

FOR TEKG/SALO) e - . e —
FOR CyS/sal0)

FOR CONTRLZSA{D) ==mm——— o — : i e e i e
ELT RunEXLD) :

ELT RundLtO) —_ — : - - - - T .

ELT RuktlO)

Fanr ALGOLG) et mm—— s e b b s - . G Vo a ———
REL ALGD .

FOR Ssn2xi0) - - .. . . .. . —- -

REL SsSn2w
ELT - LiSTHOH. - - . .o e e - e - -
FOR CONTRL/OL(O}

FOR CV5/0L{0) = ==~ m e cnmmepne - C . . .- - — ——
FOR  6radIn/0LiD)
FOQR TERG(D] +» = e iem — ot e . . .- - e e e ———
REL TERG

FOR CONTHW(OY : - L E
REL CONTARL

REL RC12 .- ———— —— - VA S
FOR RC12(0)

For  GRODIN{OM- ——— e v i ————— - - o mr e ——— e
REL GKODUODIN
48T~ RUN = - —_ .o e e Ce e e - — o —

ALIYND ¥0Od 40
i FOVd TYNIDINES

BERKPT-PRINTS -——rmrms = rmmmdn ome s e - . . — et e e e

‘
. . ; . v
< ——mim, e mawmemm e e A e e ae - . . -t st e o .
ok "i ) Do *
—- — e E—— e — - mae - - 0 R - . - et e pem e e ey ee—— ————e ——— —
- ®
——— . W o o e — e . ——- —— - . - - — e N
- e v e e - JEp—— 0 emima - - e
- B - - —
. et —— m e emme——am e - . . PR <~ SUU
1—!



62

8. BIBLIOGRATHY

Guyton, A. C., et al.,, Circulation: overall view, Annqal Review of Physiology,
Vol. 34, pp. 13-46, 1972, T

Gallagher, R. R., Investigations of respiratory control system simulations,
Final Research Report, General Electric Company TIR ‘741-MED-3046, Houston,
Texas, 1973.

Stolwijk, J.A.J., A mathematical model of physioclogical temperature regulatlon'
in man, NASA Report NAS 9-9531, 1970,

-Croston, R. C. and D. G. Fitzjerrell, Cardiovascular model for the simulation

of exercise, lower body negative pressure, and tilt experiments, Fifth
Amnual Pittsburgh Conference on Modeling and Simulation, April, 1974,

Gallagher, R. R., Evaluation of exercise-respiratory system modifications and
integration schemes for physiological systems, Final Research Report,
General Electric Company TIR 741-MED-4018, Houston, Texas, June, 1974,

Marks, V. J., User's instructions for the Grodins' respiratory control model
using the Univac 1110 remote batch and demand processing, General Electric
Company TIR 741-MED-4024, Houston, Texas, September, 1974,

Archer, G. T., User's instructions for the Grodins' respiratory control model
using the Univac 1106/1110 batch and demand processing, General Electric
Company TIR 741-MED-3055, Houston, Texas, October, 1973,



