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For Better Energy Conversion Efficiencies of Engines

(About Names and Theoretical Energy Conversion Efficiencies)

NAGATA Masaru

Instead of the traditional thermal efficiency for engines, the better name should be
adopted. And, the new improved energy conversion theory for engines is adopted instead
of the traditional energy conversion theory of thermodynamics. The following three ideas
are applied in the improved theory : (a) Energy (quantity) of each change should be
calculated on the cycle-lowest base (atmospheric condition) in place of the absolute zero
base: (b) The energy required for compression work in a cycle can not be ignored; and (c)
The phenomena taking place in the combustion chamber are only one part in the engine,
and the brake (net) performance should be obtained by considering the entire engine.
As a result, the provisional-net energy conversion efficiency in the entire engine in place
of the traditional theoretical thermal efficiency in the combustion chamber is obtained by
the improved theory. And, the efficiency has related closely to the brake thermal
efficiency, and more, the theoretical forecast of engines development has been improved.

Key words : Internal combustion engine, Theoretical thermal efficiency, Brake thermal
efficiency, Otto cycle, Sabathé cycle, Energy conversion efficiency,
Provisional-net energy conversion efficiency
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Traditional theory Improved theory
{a) Various quantities as work and heat have (a) Various quantities as work, heat, et al are calculated by
Differ- been calculated by basing on the absolute basing on the theoretical lowest state or the atmospheric
ences zero. [W=[dW] state in a cycle. [(An example) W= [dW- [dW()
between | (b) Energy supplied for compressioninacycle | (b) Energy supplied for compression in a cycle is
the two has not been considered. considered. [E (Wc }]
theories | (c} The resultin a combustion chamber only (¢) The result not only in a combustion chamber but also in
has been obtained. an entire engine is obtained.
Ragion In a combustion chamber In an entire In a combustion In an entire engine
{CC) Engine (EE) chamber (CC) (EE)
Energy Heat supplied (Q su = Esutr) Energy supplied (Esu=Esum)
supplied Esutr=Qv+Qp Esum=EWc)+Qv+Q;
Work 1 Theoretical work Theoretical work Provisional-net work
We (= ddWw) (none) Wena (W) Wena=Ww-E(Wc)
Theoratical (1) Theorgatical (3) Theorgtical energy (4) Provisional-net energy
thermal efficiency conversion efficiency conversion efficiency
energy {ina CC) (inaCc) (in an EE)
conversion Wi Weng Wrnd
efficiency Zth= Q.+Q, JENd = Esom 77PNd = Esom
Estimated (2) Estimated net i {5) Estimated net energy
net EC thermal efficiency conversion efficiency
efficiency 77 e €9)TR= 77 th - 77 loss ( - 7] ¢ESIM= 77 PNd - 77 toss2 ()
- Indicated efficiency | (6) Indicated thermal effi c:ency 771nd (in @ CC ;Measured value)
| Brake energy | Real energy : (7) (Real) Brake thermal ! [TdWe
| conversion supplied ‘ ! Qewe | Brake work : We (energy conversion) efficiency 5 m
' efficiency {Esu) : (in an EE ; Measured value)

Fuel and air are supplied into the combustion chamber from the outside

r of the engine. (Heat supplied [Q ;] is obtained by combustion.)

: Engine| (CC: combustion chamber, EE : entire engine )
| xﬁh'e';nagyrzqar;ama:naezsmr}
| L - Jissupplied to the next cycle. |
l aﬁ’--‘ﬁﬁ-uiﬁn-ﬁ-rﬂl
- CC ESUmaCC Qe+ 217, !
Esuianee= Quer | Power system
]
i
H
Wih Wih = WE ) WC Wde = Wm :
W ¢ is converted from Q e, \
1
(Wya) | Weis converted from 77, (W,) i
1
The brake work (W, ] is taken out from the crank - shaft. < -- -2
1 IPPU2HOIRILY - 7O0-88
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® BEEND pax105 (Pa) 1T, WAEEIERECHE L 22T 4 7 v

x4 EBEUFNEREREE

PR D% (FoU>) | 44MJ kg | () | 43M]/ ke
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Fo [Volume
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h T l'emperature
change || Gy (Heat supplied
(Q = 0)] Qaa: |Calorific value of fuel
ES!.‘ Qn ! E("'v)' Basing et the atemosphicte
Wy |Theoretical work (= FdlF - W, ()
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