Work done by a gas (Expansion)
Work inserted into a gas (Compression)
Example: Adiabates: dQ=0

+ ]

| '\ P.J7 = constant T
PVl =Py V] = P =220

- ﬂ\m

I 1--1_"_"'“—-———- Work done: AWV = P« dl

Vs 1 1 1
V=PV = P[] S Pl%l—?[v};_ﬁl
1

W = Plyl[ ( )?1] y=1%0,2L <1;= W >0

Reversely: W = — alld [l — (E—;)T_l ]



5.7.Thermal engines

Efficiency: n= %

How large is the fraction of
absorbed thermal energy
that gets converted into
mechanical work?

e.g. Otto-Motor

a) Ignition,

b) Rise of pressure, adiabatic expansion
c) Valve open,

c-d) Burned gas leaves cylinder

d) Intake of mixture of air and gasoline,
d-a) Valve closed,

adiabatic compression

Heat energy <->mechanical

work

1

d-a

. Adiabates|

Ingnition

Work done




Intermediate steps without relevance P
for themodynamic cycle: d->e, e—>d

adiabates

Work done:
AW = 2L [1 = (Gt ] = B[ - () ]
AWV = (Pz-;.? 2) ¥ l: ( )T 1 :I ignition; work C]Ohe Vr

WIth PV =veR«eT = Pyl =veR T, : AT =Ty, -1,

PyeVi=veReTy = AW = 28 L AT[1 - (L) |
veR _ vR _ VeRep _AQ
y-1 Py ﬂp—caﬁ:_v'CV_ﬁ:

ey

AW = AQ[1 = (3L | = AQ -
e.g.. Compression ratio 8:1,

y = 1.4( Two atomic molecule) In practice ~

| 30%
n=1-(+)% =.56 = 56% Theoreticaly!



Hot air motor: Stirling cycle

Operation of a Glenn
] o Research
Free-Piston Stirling Convertor Center

Ta
Add a Displacer to Shuttle
the Worlang Fluid between Garmma Configuration
the Hot & Cold Spaces of Btrling Engine
1

| Displacer at Cold Fnd
Worlang Fluid in Hot Space
Crecites High Fressure

.
¥

Low Power Into
the Displacer Dve
Fowrer Output
From the Engine

AGS DRI 2

Displacer at Hot End
Worlang Fluid i Caold Space
Crectes Low Pressure



- Glenn
Operation of a Resoarch

Free-Piston Stirling Convertor Center

Isothertnal Constant Volurne Constant Volume
Compression Displacement Displacement
s 2
Beta Configuration - with the
addition of heat exchangers T — ~—a The regenerator stores heat as
Heoter/Regenerator/Cooler T 3 the worlang fluid flows from
the hot ( expansion) spaceta the

# cool (compression) space, and
1 \\% returns the heat to the fluid

whet the flow 15 reversed

= =rd el



Cycle with experiment:

Isothermicaly

b-c) Upward movement displacing piston gas cools,
gets pressed through copper wool

d-a) Downward motion of displacing piston T,=>T, out
of copper wool, too.
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