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=JChemical Ty p e S

= 1Hydraulic

+Thermal Parameters

=JOsmotic temperature 1 degC

= 1Population heat 1 keal

+[SteadyStates pressure 1> mmHg

=Icons volume 1 ml Select display unit

=ITypes amountOfSubstance 1 mmol

=@User's Guide electricCharge 1" meq

H-@Examples electricCurrent 1 meg/min
' “ParametricClass ‘

model Units

ParametricClass parametricClass |

temperature (displayUnit="degC") = 274.15,

heat (displayUnit="kcal") = 4186.8,

pressure (displayUnit="mmHg") = 133.322387415,
volume (displayUnit="ml") = le-06,
amountOfSubstance (displayUnit="mmol") = 0.001,
electricCharge (displayUnit="meqg") = 96.4853399,

electricCurrent (displayUnit="meqgq/min") = 1.6080889983333,
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-[}Concentration...
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-[IDiffusionPerme...
-[}ElectricCharge...
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y Ml EnergyConst

~[ IFractionConst

Types.Constants

General

Add modifiers

Component

Name

energy

Comment

Model

Parameters

Path Physiolibrary. Types.Constants.EnergyConst
Comment Constant signal of type Energy

Icon

P’

EnergyConst

k

] pnstant Energy output value

cal

keal | oK

Info

Cancel

Physiolibrary.Types.Constants.EnergyConst energy(k=4186.8)

g
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Connectors

] ChemicalPort

— molar concentration, molar flow

‘<> HydraulicPort

— pressure, volumetric flow

] ThermalPort
— temperature, heat flow

. OsmoticPort
— osmolarity, osmotic volumetric flow

] PopulationPort
— size of population, change of population
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-EExampIes Chemical
2 M Components

- g Substance
-2®(ChemicalReaction
-=%=Diffusion

- 1& GasSolubility
-#=1Degradation
-g=1Clearance
-E=%Stream

-7 S0|lutePump

- @iSpeciation

-& = Dilution

-8 R eabsorption
-===:Membrane
-1 Sensors

G2
~/Sources connector ChemicalPort
=H[HInterfaces Types.Concentration conc;

é...lChEmiCEIlP{)rt — flow Types.MolarFlowRate q;

B ChemicalPort_a
~[_|ChemicalPort_b

reaction

Ixl

end ChemicalPort:
|




CONDITIONAL INPUTS

External inputs/outputs

useNormalizedVolume »

Mormalized

External inputs/outputs

volume

-y

useNormalizedVolume [ |

ompartment

Parameters

Conductance 100 * ml/min

External inputs/outputs

useConductancelnput [

Parameters

Conductance » ml/min

External inputs/outputs ’

useConductancelnput

diffusionPermeability




=2 Chemical Reaction

- reaction in Physiolibrary.Chemical. Examples.SimpleReaction ?

General = Reaction type = Temperature dependence = Add modifiers
Component Icon

Name reaction
Comment .
Model

Path Physiolibrary.Chemical.Components.ChemicalReaction
Comment Chemical Reaction

Parameters
K 1] Fixed dissociation constant [SI-unit] if
useDissociationConstantInput=rfalse
kf g Forward reaction rate coefficient [SI unit]
solventFraction . o Free solvent fraction in liquid (i.e. water fraction in

plasma=0.94, in RBC=0.65, in blood=0.81)
External inputs/outputs

useNormalizedVolume + =true, if solvent volume is 1 liter
useDissociationConstantInput [ | + =true, if external dissociation ratio is used
useForwardRateInput L] . =true, if external forward rate is used
useHeatPort L] > =true, if HeatPort is enabled

OK Info Cancel




=2 Chemical Reaction

= reaction in Physiolibrary.Chemical.Examples.SimpleReaction ?

General Reaction type | Temperature dependence | Add modifiers

Substrates
ns ' Number of substrates types
s | Stoichiometric reaction coefficient for substrates
as 1 Activity coefficients of substrates

Products
nP ' Number of products types
p | Stoichiometric reaction coefficients for products
ap | Activity coefficients of products

Info Cancel
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Chemical Reaction

reaction in Physiolibrary.Chemical.Examples.SimpleReaction

Reaction type

Temperature dependence | Add modifiers

v degC
* degC
» kecal/mol

> IEN

Fixed device temperature if useHeatPort = false

Base temperature

Standard Enthalpy Change (negative=exothermic)

Info

Cancel
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? IdealFlowFiltration

# Reabsorption
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connector OsmoticPort
"Osmolarity and osmotic flux"
Types.Concentration o "Osmolarity";
flow Types.VolumeFlowRate q "Osmotic flux";

d

end OsmoticPort:;



Population

- [+ |Examples

IEI D Components
ﬂt Fopulation

- E=2Reproduction
-] Mortality
~EE3Stream predator
- Change

[ 1
IZ—II-E|Sources ﬁ I>

- BE3Crowth reproduction2 mortality2

~i] | pss

=M Interfaces

-l PopulationPort
. PopulationPort_a
|:| PopulationPort_b
~-u e(jnePort

- ¥ ConditionalChange

preyMortality

predatdrEfes

- ¥ ConditionalLifeTime

reproductioni mortality1

connector PopulationPort "Average number of population members and their change®
Types.Population population "Average number of population individuals=s™;:
flow Types.PopulationChange change "Average population change = change of population individuals";
a

end PopulationPort:
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"qr HeatAccumulation
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=y
= E| Sources
g UnlimitedHeat
&= MassOutflow
- E=2MassInflow

=1 M[7Interfaces
~ M HeatPort
- [ Heatrort_a

[ |HeatPort_b
~= e0nePort

ConditionalMassFlow

- 7 ConditionalTemperature

connector HeatPort = Modelica.Thermal.HeatTransfer.Interfaces.HeatFPort

Thermal
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