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Abstract >> The recently proposed Kalina based power and cooling cogeneration

cycles (KPCCCs) have shown improvement in the energy utilization of the system
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compared to the basic Kalina cycle. This paper suggests a combined tri-cogener-
ation system for power, heating and cooling based on the Kalina cycle. And ther-

modynamic performances of the suggested system based on the first and sec-
ond thermodynamic laws are parametrically investigated with respect to the am-
monia mass fraction and the boiler pressure. Results showed that the thermody-
namic performance of the system could be greatly improved compared to the for-

mer KPCCCs.
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Fig. 1. Schematic diagram of the system
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Fig. 2. Effects of ammonia mass fraction and boiler pressure
on mass flow rates at boiler and turbine
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Fig. 3. Effects of ammonia mass fraction and boiler pressure
on the mass flow rates at process heat and evaporator
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Fig. 4. Effects of ammonia mass fraction and boiler pressure
on the heat transfers at boiler and regenerator

:Qc Q, Ppan
| —=——o— 20
200 24
[ ———— 28
Il —v——v— 32
[ ———>— 36
5'150_— ‘ — 40
= L
(¢] L
0 L
"o 100 |
(¢} L
50 -
-ll|||llllllllllllllllllllllllll

30 35 40 45 50 55 60
ammonia fraction [%)]

Fig. 5. Effects of ammonia mass fraction and boiler pressure
on the heat transfers at condenser and absorber
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Fig. 6. Effects of ammonia mass fraction and boiler pressure
on the first and second law efficiencies of power production

Vol. 32, No. 6, December 2021

S YRYol E&o] W Foli= By ¢
o] Z7Igtol whel Frasid, gyol Bgo] =S
Aol A= wi7h Poy e Joola] 192 Ys
£2 292 Y afol vlsl FAl ok

Fig. 8 ohUjo} 287} 2912 gejo] W} o

o W ol

10

LI I B R B B R R

-

P,bar) 20 24 28 32 36 40

n v > <
0.8 el
ne2

vsn,, [%]

-
o

0.6

n

0.4

0.2

(1 )1 )] = AP BRI I PP BRI IR

ammonia fraction [%)]

Fig. 7. Effects of ammonia mass fraction and boiler pressure
on the first and second law efficiencies of refrigeration
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Fig. 8. Effects of ammonia mass fraction and boiler pressure
on the first and second law efficiencies of process heat
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Fig. 9. Effects of ammonia mass fraction and boiler pressure
on the first and second law efficiencies
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