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0.  Package Contents 

 
 

Zip-file "CD_FluidLAB_LibMDM.zip" including the following files: 

FluidLAB_LibMDM_Setup.exe  - Installation program for the FluidLAB Add-On 

 for use in MATLAB® 

LibMDM.dll - DLL with functions of the LibMDM library 

Documentation 

 FluidLAB_LibMDM_Docu_Eng.pdf   -   User’s Guide  
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1.  Property Functions 

1.1 Calculation Programs 

"MDM" means Octamethyltrisiloxane (C8H24Si3O2) 

Functional 

Dependence 

Function Name Call from 

Fortran program 

Call in DLL LibMDM 

as parameter 

Property or 

Function 

Unit of the 

result 

a = f(p,t,x) a_ptx_MDM APTXMDM(P,T,X) C_APTXMDM(PR,P,T,X) Thermal diffusivity m2/s 

cp = f(p,t,x) cp_ptx_MDM CPPTXMDM(P,T,X) C_CPPTXMDM(CP,P,T,X) Specific isobaric heat capacity kJ/(kg K) 

cv= f(p,t,x) cv_ptx_MDM CVPTXMDM(P,T,X) C_CVPTXMDM(CV,P,T,X) Specific isochoric heat capacity kJ/(kg K) 

 
v

p

T




= f(p,t,x) 

dpdtv_ptx_MDM DPDTVPTXMDM(P,T,X) C_DPDTVMDM(DPDT,P,T,X) Derivative of pressure with respect to 
temperature (at constant specific 
volume) 

kPa/K 

 
T

p

v




= f(p,t,x) 

dpdvt_ptx_MDM DPDVTPTXMDM(P,T,X) C_DPDVTMDM(DPDV,P,T,X) Derivative of pressure with respect to 
specific volume (at constant 
temperature) 

kPa/(m³/kg) 

 = f(p,t,x) eta_ptx_MDM ETAPTXMDM(P,T,X) C_ETAPTXMDM(ETA,P,T,X) Dynamic viscosity Pa·s 

h = f(p,t,x) h_ptx_MDM HPTXMDM(P,T,X) C_HPTXMDM(H,P,T,X) Specific enthalpy kJ/kg  

 = f(p,t,x) kappa_ptx_MDM KAPPAPTXMDM(P,T,X) C_KAPPAPTXMDM(KAPPA,P,T,X) Isentropic exponent - 

 = f(p,t,x) lamda_ptx_MDM LAMPTXMDM(P,T,X) C_LAMPTXMDM(LAM,P,T,X) Thermal conductivity W/(m·K) 

 = f(p,t,x) nu_ptx_MDM NUPTXMDM(P,T,X) C_NUPTXMDM(NUE,P,T,X) Kinematic viscosity m2/s 

Pr = f(p,t,x) Pr_ptx_MDM PRPTXMDM(P,T,X) C_PRPTXMDM(PR,P,T,X) Prandtl number - 

ps = f(t) ps_t_MDM PSTMDM(T) C_PSTMDM(PS,T) Vapor pressure from temperature bar 

 = f(p,t,x) rho_ptx_MDM RHOPTXMDM(P,T,X) C_RHOPTXMDM(RHO,P,T,X) Density kg/m3 

s = f(p,t,x) s_ptx_MDM SPTXMDM(P,T,X) C_SPTXMDM(S,P,T,X) Specific entropy kJ/(kg K) 

t = f(p,h) t_ph_MDM TPHMDM(P,H) C_TPHMDM(T,P,H) Backward function: Temperature from 
pressure and enthalpy 

°C 

t = f(p,s) t_ps_MDM TPSMDM(P,S) C_TPSMDM(T,P,S) Backward function: Temperature from 
pressure and entropy 

°C 

ts = f(p) ts_p_MDM TSPMDM(P) C_TSPMDM(TS,P) Saturation temperature from pressure °C 

u = f(p,t,x) u_ptx_MDM UPTXMDM(P,T,X) C_UPTXMDM(U,P,T,X) 
 
 
 

Specific internal energy kJ/kg  
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Functional 

Dependence 

Function Name Call from 

Fortran program 

Call in DLL LibMDM 

as parameter 

Property or 

Function 

Unit of the 

result 

v = f(p,t,x) v_ptx_MDM VPTXMDM(P,T,X) C_VPTXMDM(V,P,T,X) Specific volume m³/kg 

w = f(p,t,x) w_ptx_MDM WPTXMDM(P,T,X) C_WPTXMDM(W,P,T,X) Isentropic speed of sound m/s 

x = f(p,h) x_ph_MDM XPHMDM(P,H) C_XPHMDM(X,P,H) Backward function: Vapor fraction from 
pressure and enthalpy 

kg/kg 

x = f(p,s) x_ps_MDM XPSMDM(P,S) C_XPSMDM(X,P,S) Backward function: Vapor fraction from 
pressure and entropy 

kg/kg 

Z = f(p,t,x) Z_ptx_MDM ZPTXMDM(P,T,X) C_ZPTXMDM(W,P,T,X) Compression factor - 
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Units:   t in  °C     

p in  bar     

x in (kg of saturated steam)/(kg wet steam) 

Range of validity  

Temperature range:  from  t  = 0°C  to  400 °C  
Pressure range: from  p = 0.00078994 bar  to  300 bar 

Reference state 

h = 0 kJ/kg   and   s = 0 kJ/(kg K)   at  tB = 152.53 °C  on the boiling curve (x = 0; ps = pN = 1.01325 bar) 

Details on the vapor fraction x and on the calculation of wet steam 

The wet steam region is calculated automatically by the subprograms. For this purpose the following fixed details on the vapor fraction x are to be considered: 

Single-phase region 

If the state point to be calculated is located in the single-phase region (liquid or superheated steam) x = –1 must be entered as a pro-forma value.  

Wet-steam region 

If the state point to be calculated is located in the wet steam region, a value for x between 0 and 1 (x = 0 for saturated liquid, x = 1 for saturated steam) 

must be entered. In this case, the backward functions result in the appropriate value between 0 and 1 for x. When calculating wet steam either the given 

value for t and p = -1000 or the given value for p and t = -1000 and in both cases the value for x between 0 and 1 must be entered.   

If p and t and x are entered as given values, the program considers p and t to be appropriate to represent the vapor pressure curve. If this is not the case 

the calculation for the property of the chosen function results in –1000.     

 

Wet steam region:   Temperature range from t  = 0 °C  to  tc = 290.94 °C 

    Pressure range from ps (0 °C) = 0.00078994 bar  to  pc = 14.1510555 bar 

Note:  

If the calculation results in –1000, the values entered represent a state point beyond the range of validity of MDM. For further information on each function and 

its range of validity see Chapter 3. The same information may also be accessed via the online help pages. 
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1.2 p,v-Diagram 
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1.3 h,s-Diagram 
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1.4 T,s-Diagram 
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2 Application of FluidLAB in MATLAB®  

The FluidLAB Add-In has been developed to calculate thermodynamic properties in MATLAB® 

more conveniently. Within MATLAB® it enables the direct call of functions relating to 

Octamethyltrisiloxane from the LibMDM property library. 

2.1 Installing FluidLAB including LibMDM 

This section describes the installation of FluidLAB including the LibMDM property library. 

Before you begin, it is best to close any Windows® applications, since Windows® may need to 

be rebooted during the installation process. 

After you have downloaded and extracted the zip-file "CD_FluidLAB_LibMDM.zip", you will see 

the folder 

 CD_FluidLAB_LibMDM  

in your Windows Explorer®, Norton Commander® or other similar program you are using.  

Open this folder by double-clicking on it. 

In this folder you will see the following three files: 

 FluidLAB_LibMDM_Docu_Eng.pdf 

FluidLAB_LibMDM_Setup.exe 

LibMDM.dll. 

In order to run the installation of FluidLAB including the LibMDM property library, double-click 

on the file  

FluidLAB_LibMDM_Setup.exe. 

Installation may start with a window noting that all Windows® programs should be closed. When 

this is the case, the installation can be continued. Click the "Next >" button.  

In the following dialog box, "Destination Location", the default path offered automatically for the 

installation of FluidLAB is 

C:\Program Files\FluidLAB\LibMDM 

By clicking the "Browse…" button, you can change the installation directory before installation 

(see figure below). 
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Figure 2.1: "Destination Location"  

If you wish to change directories, click the "Browse…" button and select your desired directory. 

The instructions in this documentation refer to the stated default directory. Leave this window by 

clicking the "Next >" button. 

The dialog window "Start Installation" pops up. Click the "Next >" button to continue installation. 

The FluidLAB files are now being copied into the created directory on your hard drive. Click the 

"Finish >" button in the following window to complete installation.  
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The installation program has copied the following files for LibMDM into the directory 

"C:\Program Files\FluidLAB\LibMDM": 

advapi32.dll LibMDM.dll 

Dformd.dll msvcp60.dll 

Dforrt.dll msvcrt.dll 

INSTALL.LOG Unwise.exe 

LC.dll Unwise.ini 

- MATLAB®-Interface-Program for calculable functions 

cp_ptx_MDM t_ph_MDM 

cv_ptx_MDM t_ps_MDM 

dpdtv_ptx_MDM ts_p_MDM 

dpdvt_ptx_MDM u_ptx_MDM 

h_ptx_MDM v_ptx_MDM 

Kappa_ptx_MDM w_ptx_MDM 

ps_t_MDM x_ph_MDM 

rho_ptx_MDM x_ps_MDM 

s_ptx_MDM Z_ptx_MDM 

  

Now, you have to overwrite the file "LibMDM.dll" in your FluidLAB directory with the file of the 

same name provided on your CD with FluidLAB. 

To do this, open the CD in "My Computer" and click on the file "LibMDM.dll" in order to highlight 

it.  

Then click on the "Edit" menu in your Explorer and select "Copy".  

Now, open your FluidLAB directory (the standard being C:\Program Files\FluidLAB\LibMDM) 

and insert the file "LibMDM.dll" by clicking the "Edit" menu in your Explorer and then select 

"Paste". 

Answer the question whether you want to replace the file by clicking the "Yes" button. Now, you 

have overwritten the file "LibMDM.dll" successfully and the property functions are available in 

MATLAB®. 
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Licensing the LibMDM Property Library 

The licensing procedure must be carried out when the prompt message appears. In this case, 

you will see the "License Information" window for LibMDM (see figure below). 

 

Figure 2.2: "License Information" window 

Here you are asked to type in the license key which you have obtained from the Zittau/Goerlitz 

University of Applied Sciences. If you do not have this, or have any questions, you will find 

contact information on the "Content" page of this User’s Guide or by clicking the yellow 

question mark in the "License Information" window. Then the following window will appear: 

 

Figure 2.3: "Help" window 

If you do not enter a valid license it is still possible to use MATLAB® by clicking "Cancel". In this 

case, the LibMDM property library will display the result "–11111111" for every calculation.  

 

The "License Information" window will appear every time you use FluidLAB LibMDM until you 

enter a license code to complete registration. If you decide not to use FluidLAB LibMDM, you 

can uninstall the program following the instructions given in section 2.4 of this User’s Guide.  
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2.2 Example: Calculation of h = f(p,t,x) in an M-File 

Now we will calculate, step by step, the air-specific enthalpy h as a function of pressure p, tem-

perature t and vapor fraction x using FluidLAB. 

Please carry out the following instructions:  

- Start Windows Explorer®, Total Commander®, My Computer or another file manager 

program. 

The following description refers to Windows Explorer®. 

- Your Windows Explorer® should be set to "Details" for easier viewing. Click the "Views" 

button and select "Details." 

- Switch into the program directory of FluidLAB, in which you will find the folder "\LibMDM"; it 

is generally saved under: "C:\Program Files\FluidLAB" 

- Create the folder "\LibMDM_Example" by clicking on "File" in the Explorer® menu, then 

"New" in the menu which appears and afterwards selecting "Folder". Name the new folder 

"\LibMDM_Example." 

- You will now see the following window:  

 

Figure 2.4: Folders "LibMDM" and "LibMDM_Example" 

- Switch into the directory "\LibMDM" within "\FluidLAB", the standard being  

"C:\Program Files\FluidLAB\LibMDM." 
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- You will see the following window: 

 

Figure 2.5: Contents of the folder "LibMDM" 

You will now have to copy the following files into the directory 

"C:\Program Files\FluidLAB\LibMDM_Example" in order to calculate the function  

h = f(p,t,x). 

- The following eight files are needed: 

  • "advapi32.dll" 

  • "Dformd.dll" 

  • "Dforrt.dll" 

  • "h_ptx_MDM.mexw32" 

  • "LC.dll" 

  • "LibMDM.dll" 

  • "msvcp60.dll" 

  • "msvcrt.dll." 

- Click the file "h_ptx_MDM.mexw32", then click "Edit" in the upper menu bar and select 

"Copy". 

- Switch into the directory "C:\Program Files\FluidLAB\LibMDM_Example", click "Edit" and 

then "Paste". 

- Repeat these steps in order to copy the other files listed above. You may also select all the 

above-named files and then copy them as a group (press the Control button to enable 
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multiple markings). 

- You will see the following window: 

 

Figure 2.6: Contents of the folder "LibMDM_Example" 

- Start MATLAB® (if you have not started it before). 

- Click the button marked in the next figure in order to open the folder "\LibMDM_Example" in 

the "Current Folder" window. 

 

Figure 2.7: Selection of the working directory 

- Find and select the directory "C:\Program Files\FluidLAB\LibMDM_Example" in the pop-up 

menu (see the following image). 
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Figure 2.8: Choosing the "LibMDM_Example" folder 

- Confirm your selection by clicking the "OK" button. 

- First of all you need to create an M–File in MATLAB®. Within MATLAB® click "Desktop", then 

select "Editor". Now click on the "New Script" button in the Editor Window. 

- If the "Editor" window appears as a separate window, you can embed it into MATLAB® by 

clicking the insertion arrow (see next figure) in order to obtain a better view.  

 

Figure 2.9: Embedding the "Editor" window 

- In the following figure you will see the "Editor – Untitled" window. 

 

Figure 2.10: Embedded "Editor" window 
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