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Abstract
The absorption heat transformer (AHT) is a promising system for recovering waste heat. It
can eectively recover about 50% of the waste heat and reuse it in industrial processes.
However, there exists a need for identifying suitable working ¯uid combinations and for
evaluating their relative performance characteristics. As an initial step, this paper presents a
comparative performance study for the absorption heat transformer with H2O/LiBr,
TFE(2,2,2-tri¯uoroethanol)/NMP(N-methy1-2-pyrrolidone), TFE/E181(dimethylether tetraethylene glycol) and TFE/PYR(2-pyrrolidone). The results show that the four working ¯uid
combinations are all suitable for absorption heat transformers. H2O/LiBr is suitable at lower
operating temperatures, while TFE/NMP, TFE/E181 and TFE/PYR are suitable at higher
operating temperatures. # 2000 Elsevier Science Ltd. All rights reserved.
Keywords: Absorption heat transformer; H2O/LiBr; TFE/NMP; TFE/E181; TFE/PYR

1. Introduction
In recent years, large quantities of heat from industries have been rejected to the
atmosphere as waste water or waste steam which not only wastes energy but also
pollutes the atmosphere. The absorption heat transformer can eectively recover
about 50% of the waste heat and reuse it in industrial processes [1].

* Corresponding author. Tel.: +86-10-6278-8608; fax: +85-10-6277-0209.
E-mail address: lshi@te.tsinghua.edu.cn (L. Shi).
0306-2619/00/$ - see front matter # 2000 Elsevier Science Ltd. All rights reserved.
PII: S0306-2619(00)00024-6

282

J. Yin et al. / Applied Energy 67 (2000) 281±292

Nomenclature
COP
COPrev
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E181
GTL
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NMP
PYR
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coecient of performance
Carnot coecient of performance
concentration dierentials (kg kgÿ1)
dimethylether tetraethylene glycol
gross temperature lift ( C)
enthalpy (J kgÿ1)
mass ¯ow (kg sÿ1)
N-methy1-2-pyrrolidone
2-pyrrolidone
heat ¯ow (kW)
temperature ( C or K)
2,2,2-tri¯uoroethanol
salt mass fraction (kg kgÿ1)
exergy eciency
economizer eectiveness

Subscripts
AB
CO
EV
GE
SO
o
i
1. . .10

absorber
condenser
evaporator
generator
heat source
output
input
refer to state points of the cycle shown in Fig. 1

Even though the absorption heat transformer has been reported to be a promising
candidate for boosting the thermal level of waste heat sources, suitable working ¯uid
combinations need to be identi®ed and their relative performance characteristics
need to be evaluated. A comparative thermodynamic analysis is the initial step. Such
a study is presented here using H2O/LiBr, TFE(2,2,2-tri¯uoroethanol)/NMP(Nmethy1-2-pyrrolidone), TFE/E181(dimethylether tetraethylene glycol) and TFE/
PYR(2-pyrrolidone) as the working ¯uid combinations. The main advantages of
H2O/LiBr are: high enthalpy of evaporation, high heat and mass transfer, non-toxicity,
no need for recti®cation apparatus, etc. The main disadvantages are its corrosiveness
and crystallization at high temperatures. The main advantages of TFE/NMP, TFE/
E181 and TFE/PYR are: high thermal stability, high output heat temperature, ¯at
vapor pressure curve and strong negative deviation from Raoult's law. The main
disadvantages are their toxicity, since they all have the same toxicity as ammonia.

