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dmcv

dt︸ ︷︷ ︸
(1)

=
∑
çéè:ê�ë{ì ṁi

︸ ︷︷ ︸
(2)

−
∑
ëîí:ï]ê�ë{ì ṁe

︸ ︷︷ ︸
(3)

Û±H1Ü

ò
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dEcv

dt︸ ︷︷ ︸
(1)

=
∑
çéè:êKë{ì ṁi(hi + 1

2
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i + gzi)

︸ ︷︷ ︸
(2)

−
∑
ëîí8ï]êKë»ì ṁe(he + 1

2
~V 2
e + gze)

︸ ︷︷ ︸
(3)

+ Q̇cv︸︷︷︸
(4)

− Ẇcv︸︷︷︸
(5)
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Ẇcv = Ẇc + p◦
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dt
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δQ̇j
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dScv

dt︸︷︷︸
(1)

=
∑
çéè:ê�ë{ì ṁisi

︸ ︷︷ ︸
(2)

−
∑
ëîí:ï¢êKë{ì ṁese

︸ ︷︷ ︸
(3)

+
∑

j

∫

Tj

δQ̇j

Tj
︸ ︷︷ ︸

(4)

+ σ̇cv︸︷︷︸
(5)
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dEcv

dt︸︷︷︸
(1)

=
∑
çéè:êKë{ì ṁiεf,i

︸ ︷︷ ︸
(2)

−
∑
ëîí:ï¢êKë{ì ṁeεf,e

︸ ︷︷ ︸
(3)

+
∑

j

∫

Tj

(
1− T◦

Tj

)
δQ̇j

︸ ︷︷ ︸
(4)

−
(
Ẇcv − p◦

dVcv

dt

)

︸ ︷︷ ︸
(5)

−T◦σ̇cv︸ ︷︷ ︸
(6)
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Ecv = (U − U◦)cv + p◦(V − V◦)cv − T◦(S − S◦)cv + Ekin,cv + Epot,cv + Ech
cv

Û=ð�DGÜ
RG0[RGL¬7�ZB9_`U.1;:\];[R1S�Q*.1;8;<i

εcv =
Ecv

mcv
= (u− u◦)cv + p◦(v − v◦)cv − T◦(s− s◦)cv + ekin,cv + epot,cv + εch

cv.
Û=ð�ñ�Ü

Y[ZU9¥;:@~9<^A\��P^_9�á|9A0:?1V!R/STQ*.1;:;[^A0:RG;8;:\hLB?�7:ZU9¥;8Vf;87:9<Q `~RGcULUXP./08V!\]Lo7:R(7�ZU9LGJI æ
εf,i = (h− h◦)i − T◦(s− s◦)i + 1

2
~V 2
i + g(z − z◦)i + εch

i

Û=ðCòoÜ
.1LUXW^<R10:0:9A;:@~RGLUXU\]LU?GÞ¢V

εf,e
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(
dEcv

dt
+ p◦

dVcv

dt

)
− T◦

dScv

dt
− (u◦ + p◦v◦ − T◦s◦)

dmcv

dt
=
dEcv

dt
.
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