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It is standard practice in one-dimensional gasdynamic simulations of high performance two-
stroke engines to model the exhaust tail pipe entry as an area change using an algorithm
similar to the area change of the reverse cone. In the reverse cone the area continually steps
down while at the tail pipe entry it changes from stepping down to constant area. At this point
a vena contracta can form that effects the flow resistance of the tail pipe.

In an effort to improve the accuracy of the gasdynamic simulations the area change algorithm
at the tail pipe entry was replaced with a restriction algorithm that incorporates a coefficient of
discharge and allows an increase in entropy on the expansion side. The coefficient of
discharge is defined as the actual measured mass flow divided by the mass flow predicted by
the restriction algorithm.

An experimental set up was designed and constructed to measure mass flows for a variety of
tail pipe entry geometries at a range of pressures covering the pressure ratios encountered in
a real engine. From the mass flow results the coefficients of discharge for a range of
pressure and area ratios and reverse cone angles could be calculated and arranged into
matrix form to define Cd-maps. The Cd-maps were incorporated into the simulation software
and tested to ensure that it functioned correctly.

Finally, the simulation results with and without the Cd-maps were compared to measured
results and it was shown that incorporating this refinement improves the accuracy of the
simulation results on the “over run” part of the power curve. This is the part of the power
curve after maximum power and very important in the development of high performance two-
stroke engines. These maps can be used for all future simulations on any engine size that
~ uses the same tail pipe geometry.
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Dit is standaard praktyk in die een-dimensionele gasdinamiese simulasies van hoé
werkverrigting tweeslag enjins om die ingang van uitlaatstelsel se afbloeipyp as ‘n area
verandering te modelleer deur dieselfde algoritme te gebruik as wat vir die modellering van
die trukaatskegel gebruik word. In werklikheid verskil die twee deurdat die trukaats kegel se
deursnit oppervlakte kontinu verklein, terwyl die deursnit opperviakte van die afbloeipyp se
ingang verander van ‘n afnemende waarde na ‘n konstante waarde. By dié punt kan ‘n
vloeivernouing ontstaan wat die vloei weerstand kan beinvloed.

In ‘n poging om die akkuraatheid van die gasdinamiese simulasies te verbeter, is die
varieérende opperviak-algoritme by die afbloeipyp se inlaat vervang met ‘n
weerstandsalgoritme wat ‘n vioeiweerstandskoeéfisiént insluit en wat toelaat vir ‘n verhoging
in entropie na die weerstand. Die vloeiweerstandskoeéfisiént word gedefiniéer as die
verhouding tussen die gemete massavloei en die voorspelde massavioei soos voorspel deur
die weerstandsalgoritme.

‘n Eksperimentele opstelling is ontwerp en gebou om massavloeie by ‘n reeks afbloeipyp
ingangsgeometrié te meet by ‘n reeks drukke wat die drukverhoudings, soos wat in werklike
enjins voorkom, te meet. Uit die massavloei resultate kan die vioeiweerstandskoeéfisiént vir
n reeks druk- en oppervlakverhoudings en trukaatskegel ingeslote hoeke, bereken word en
in ‘n matriks gerangskik word om vloeiweerstandskoeé&fisiént-kontoerkaarte te vorm. Die
kontoerkaarte is in die sagteware geinkorporeer en getoets.

Ten slotte is die simulasie resultate met en sonder die kontoerkaarte met gemete resultate
vergelyk en dit is gevind dat die verfyning die akkuraatheid van die simulasie verbeter by die
gedeelte van die drywingskromme na maksimum drywing. Hierdie gedeelte van die
drywingskromme is baie belangrik by hoé werkverigting tweeslag enjins. Die kontoerkaarte
maak nou deel uit van die simulasie sagteware en is van toepassing op alle enjins wat die
tipe uitlaatstelsel gebruik.
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