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Abstract >> The ammonia-water based power generation cycle utilizing liquefied natural gas (LNG) as its heat
sink has attracted much attention, since the ammonia-water cycle has many thermodynamic advantages in conversion
of low-grade heat source in the form of sensible energy and LNG has a great cold energy. In this paper, we
carry out thermodynamic performance analysis of a combined power generation cycle which is consisted of an
ammonia-water regenerative Rankine cycle and LNG power generation cycle. LNG is able to condense the
ammonia-water mixture at a very low condensing temperature in a heat exchanger, which leads to an increased
power output. Based on the thermodynamic models, the effects of the key parameters such as source temperature,
ammonia concentration and turbine inlet pressure on the characteristics of system are throughly investigated. The
results show that the thermodynamic performance of the ammonia-water power generation cycle can be improved
by the LNG cold energy and there exist an optimum ammonia concentration to reach the maximum system net
work production.

Key words : Ammonia-water regenerative Rankine cycle(@ZUol-& Ay 71 Alo]F), LNG(H3} A A72),
Low-temperature heat source(#]-2 &%), Cold energy(y <€)

Nomenclature P : pressure, bar
Py : turbine inlet pressure, bar
h : specific enthalpy, kl’kg Pr : condensing pressure, bar
HX : heat exchanger T : temperature, K or C

T : : T. : condenser outlet temperature, K or C
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Xp . mass fraction of ammonia

Ve . quaulity at turbine exit

n : isentropic efficiency
Subscripts

1 : ammonia-water cycle

2 : LNG cycle

p : pump

s : source

t  : turbine
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Fig. 2 Effects of ammonia concentration and turbine inlet
pressure on turbine exit temperature
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Fig. 3 Effects of ammonia concentration and turbine inlet
pressure on heat transfer at regenerator
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Fig. 4 Effects of ammonia concentration and turbine inlet
pressure on mass fiow ratio of mixture
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Fig. 5 Effects of ammonia concentration and turbine inlet
pressure on heat addition at heat exchanger
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