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Study on Regenerative Rankine Cycle with Partial-Boiling Flow Using
Ammonia-Water Mixture as Working Fluid

R
Kyoung Hoon Kim
School of Mechanical Engineering, Kumoh National Institute of Technology, Gyeongbuk, 730-701, Korea

(Received October 28, 2010, revision received January 31, 2011)

ABSTRACT: The power cycle using ammonia-water mixture as a working fluid is a possible
way to improve efficiency of the system of low—temperature source. In this work thermodynamic
performance of the ammonia—water regenerative Rankine cycle with partial-boiling flow is analyzed
for purpose of extracting maximum power from the source. Effects of the system parameters such
as mass fraction of ammonia, turbine inlet pressure or ratio of partial-boiling flow on the system
are parametrically investigated. Results show that the power output increases with the mass
fraction of ammonia but has a maximum value with respect to the turbine inlet pressure, and is
able to reach 22 kW per unit mass flow rate of source air at 180C.
Key words: Rankine cycle(71A}o] &), Regeneration(#)4), Partial-boiling (}-¥%%%), Ammonia-
water mixture(dEYol-& £ &), Maximum specific work(Z tu]52)

7l 498 T, cY g ex [C]
T, CRESY 2% [TC]

G, s [k])/kgK] i obwije} 2Ry
G AN YA [k]/ke] " Colwijo} Aetng
h sHl e [k]/kg] . ;Ea v
P S EWel el [barl w culE 9 [k]/kgl
H . . H H ﬂ A==t N oa]:t]]
Q CEuETY dHE kW] CTAe = TS
q CERIET HA AR AT AEFAR ALfA 2= [T
R : Qw7 A A4 [kJ/kmol - K] AT, w3y #H A2 =X (pinch point)
s cnldEZY [k]/keK] My CTHERY HE 58
T % [K, €] U S dE=ZY HY 8§
Ty e ¥ 2= [T 1 she el A

: =N
* Corresponding author

Tel.: +82-54-478-7292; fax: +82-54-478-7319
E-mail address: khkim@kumoh.ac.kr a Dol yo}

223



Ty

BH
7

Boiler 1

——

|4

8 |
Healer

Superheater

1-B

e

224

Condenser

Ay

el A

R

fu

B

<]

s}

T

e

B

Fig. 1914 B AAY AL 99

R

Fig. 1 Schematic diagram of the system.
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Fig. 3 Temperature distributions in heat
exchangers at 5 = 0.1.
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Fig. 4 Temperature distributions in heat
exchangers at 8 = 0.9.
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Table 1 Representative properties of the
system at each position

T P h S

Noo g xb () (kPa) (kJ/ke) (KJ/keK)
1 0000 072 250 68 -691 0271
20000 072 253 21.00 -667 0273
30000 072 666 2100 1291 0.887
4 0489 072 1000 21.00 8345 2929
5 1000 072 1591 21.00 19020 5596
6 1000 072 160.0 21.00 19040 5601
7 0951 072 1132 688 17210 5655
8 0667 072 857 688 10860 3931
9 0581 072 717 6838 8900 3.368
1 0000 08 250 862 93 0359
2 0000 085 253 2100 116 0.360
30000 085 57.8 21.00 1682 0.858
4 0756 085 1000 21.00 11710 3.847
5 1000 085 1390 21.00 17130 5238
6 1.000 085 160.0 21.00 17660 5364
7 0930 085 1053 862 16190 5408
8 0552 085 370 862 7168 2753
9 0440 085 314 862 5603 2233
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