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Formula Symbols 

Abbrev. Description Unit 
�  shear stress N mm-2 
�  discharge function - 
�  saturation level - 
A area, piston area, flow cross section cm² 
b width m 
b critical pressure ratio - 
btot critical total pressure ratio - 
C conductance  Nl (s bar)-1 
cF spring stiffness N m-1 
Ctot total conductance Nl (s bar)-1 
cair spring stiffness of air N m-1 
cp specific heat capacity at constant pressure N m kg-1 K-1 
cv specific heat capacity at constant volume N m kg-1 K-1 
D, d diameter m 
dfriction coefficient of Newtonian friction Ns m-1 
E  bulk modulus N m-²; bar 
Ea external energy N m 
ea specific external energy N m kg-1 

Eair bulk modulus of air N mm-² 
Eoil bulk modulus of oil N mm-² 
F force N 
Fspring spring force N 
Fload load force N 
fP pulse frequency Hz 
Ffriction friction force N 
g gravity acceleration m s-2 
h height m 
h specific enthalpy N m kg-1 
H Enthalpy N m 
Icontrol electric current of controller A 
l length m 
m mass kg 
mout exiting mass kg 
mD mass of steam kg 
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min incoming mass kg 
mL mass of air kg 
Mload load torque Nm 
MPnmot torque of pneumatic motor Nm 
n polytropic index - 
nPnmot rotational speed of pneumatic motor s-1 
p pressure N m-2; bar 
p0 technical standard pressure bar 
pout pressure of exiting flow bar 
Pexhaust power of exhaust air  W 
poperation operational pressure bar 
pC critical pressure bar 
pvap vapour pressure bar 
�pnozzle pressure drop over nozzle  bar 
Ppeak peak power W 
Psupply pneumatic supply power W 
Pel.tot. required electric performance W 
pair air pressure bar 
pmeasure measured pressure bar 
pN pressure at physical standard condition bar 
pR scaled pressure bar 
pref reference pressure bar 
�pfriction pressure difference equivalent to friction force bar 
pS saturation vapour pressure  bar 
Pt technical power W 
Pcompressor provided pneumatic power of compressor W 
�phe pressure caused by heat exchange bar 
pin pressure of incoming flow bar 
Pcyl power output of cylinder W 
Q volume flow rate m³ s-1; l min-1

Q0 volume flow rate at standard condition Nl min-1 
Q12 heat J 
q12 specific heat J kg-1 

Qsuction sucked in volume flow rate l min-1 
Qout exiting volume flow rate l min-1 
Qoperation volume flow rate of compressor at operating 

pressure 
l min-1 

Qin incoming volume flow rate l min-1 
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Qdeliver volume flow rate of compressor l min-1 
Qmeasure measured volume flow rate l min-1 
QN volume flow rate at standard condition  Nl min-1 
QS volume flow rate of supply l min-1 
R gas constant N m kg-1 K-1 
R0 gas constant at technical standard condition N m kg-1 K-1 
RD gas constant of steam  N m kg-1 K-1 
Re Reynolds number - 
RL gas constant of air N m kg-1 K-1 
RN gas constant at physical standard condition N m kg-1 K-1 
s displacement m 
SR control signal - 
T temperature K 
t time s 
T0 technical standard temperature K 
Tout temperature of outlet flow K 
Texhaust exhaust air temperature K 
TC critical temperature K 
tE pulse width s 
Tsupply supply air temperature K 
Tcrit critical temperature K 
Tcool inlet temperature of cooling water K 
Tmeas measured temperature K 
TN temperature at physical standard condition K 
TP period, cycle time s 
TR scaled temperature K 
Tref reference temperature K 
Tin temperature of incoming mass k 
U internal energy J 
u flow rate m s-1 

u specific internal energy N m kg-1 
Uactual voltage signal of actual value V 
Uset voltage signal of set value  V 
v velocity m s-1 
v specific volume m³ kg-1 
V volume m³ 
v0 specific volume at technical standard condition m³ kg-1 
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V0 volume at technical standard condition m³ 
vcrit critical flow velocity m s-1 
Vdisp displacement volume cm³ 
Vdisp,p displacement volume of piston motor cm³ 
Vdisp,v,2con displacement volume of vane motor cm³ 
Vdisp,g displacement volume of gear motor cm³ 
W technical work J 
w specific technical work J kg-1 
Wa external work J 
WR friction work J 
wr specific friction work J kg-1 
WV volume change work J 
x piston position m 
xD moisture content - 
Z compressibility factor - 
� angle ° 
� heat exchange coefficient W m-2K-1 

�F Flow rate coefficient - 
�C contraction coefficient - 
�air coefficient for air - 
�oil coefficient for oil - 
�p pressure difference bar 
� dynamic viscosity Ns m-2 

� standard dynamic viscosity Ns m-2 

�pm pneumatic-mechanical efficiency  - 
�compressor efficiency factor of compressor - 
�vol. volumetric efficiency factor - 
� heat capacity ratio (isentropic expansion factor) - 
� kinematic viscosity m² s-1 

	 density kg m-³ 
	0 density at technical standard condition kg m-³ 
	K density inside cylinder kg m-³ 
	air density of air kg m-³ 
	N density at physical standard condition kg m-³ 

 relative humidity - 
� specific power requirement W l min-1 

 


