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1. Introduction - state of the art

» Concept of efficiency:

— Carnot efficiency, n, =1

— Curzon - Ahlborn efficiency,

Newea(Max W) =1— “c3
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1. Introduction - state of the art

» Applications to various engines
— Otto, Diesel (Mirabet, 2002)
— Brayton-Joule, Braysson (Feidt, 199
— Stirling - Ericsson (Costea, 1997)
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1. Introduction - state of the art

» the clump (cluster) for endoreversible mo
— with heat losses

— with fluid flows, ...
» the environment constraint (Angulo Brown, 1
— ecologic efficiency

» the economic consideration (Gogus, 200
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1. Introduction - state of the art

Partial conclusions:

o Endo-reversible case with finite heat source
Ty

n(Max W) =1 —

Thysi
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1. Introduction - state of the art

» Systematic of imperfect cycles (tentative)

(Feidt, 199
Nendo nonadiabatic < 1+
n(Max W) =1 .
ax
1v+0

with @ = 245 - FPD.T.

K;Tcs
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2. Extension to irreversible engines

2.1. Endo-Irreversible Carnot engine
Two approaches:

— ratio method (Novikov, Ibrahim)

— entropic approach (Feidt, Ejap)

— new forms of the nice radical
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3. Thermo-ecological criteria

— Extension of Angulo Brown criterion:

e ecological objectif of the converter

. . . T . T .

(W —ToS1) = Qn (1 — ﬁ) - Qc (1 - T—z) — 2To$
e ecological objectif of the system

(W - TOSIS) — QH (1 - TT—:S) - Qc (1 — TT_O) — 2TOSIS

CS
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3. Thermo-ecological criteria

e Ust’s criterion of the converter

ToS
ECOP,,,, = —

e Ust’s criterion of the system
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3. Thermo-ecological criteria

— EXxergetic criterion:
: T :
(Ons — Qus) (1= 7%) = Te$;
NExs = TO
Ons (1-7%)

Tys

'An

relative energetic efficiency (to the ambi

Tc
1-r ——T
( L)T]I Conv THS L

Ni(To,THs)

Nex s(To) =
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3. Thermo-ecological criteria

absolute energetic efficiency (T, = 0 K)

NEx S(O) — (1 — TL)nI Conv

quality factor

(1 — 7N (Te, Ty ) THS\(I

N (T¢s, Tus)
Identical to Second Law efficiency when T,

fq(Tcs, Tys) =
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4. Transfer and conversion compromise

4.1. Power - efficiency compromise
O.F.: aW + ﬁnIQ.O

. T,

W = Ky(Ts = Tus) (1 - 7%
_1__To

= Ths

_ %
— , Where Tg¢ =Ty + -

_— \/T()(aKLTsto)
HS —

with irreversibility: loop curve
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4. Transfer and conversion compromise

4.2. Optimum global efficiency for
Investment constraint

nr Nc

Co=C + C
0 T —n, Cl—nc

O.F ng=mnr'nc

x 2+Cia—\/(2+Cia)2—4
Ni = >

(method)
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4. Transfer and conversion compromise

4.3. Another compromise:
Investment - operation

O.F. CG =V N6 + (% il [¢

1-nec Ne
neg* = VI
G \/171+\/17F
2 2
g vy +v
min C, = —=X

VVI'VF
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5. Conclusion - perspectives

Attention should be given to:
» the concepts

» the modelling of the studied system
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