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Absorption Heat Transformer

They use a small amount 
of mechanical energy, 
which is required for 

process pumps

The working fluids they 
use have no adverse 

effects on the 
environment

Its main components are 
not sophisticated, as in 
the case of compressors

They are easy to design, 
since it is only necessary 

to know the 
thermodynamic 

properties of the working 
mixture.

INTRODUCTION



Absorption Heat Transformer Cycle
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WATER PURIFICATION PROCESS
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CASES OF HEAT RECYCLING
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PROPOSAL: HEAT RECOVERY CONBINATION
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METHODOLOGY
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Amount of energy recycling to the AHT

Where 𝜂 is defined as: 𝜂 is a constant with a value of 0.877

Energy balance in the heat source

Increased in a quantity ΔTN                   

• New temperatures in the evaporator and generator

New COP for combination recycling

QREC = 𝜂QAB

𝜂 =
ΔHV

ΔHV + ΔHS

QHS = 𝑚HSCpΔTHS

ΔTN = 𝜂COPETΔTHS
TEV,N = TEV + 𝛼ΔTN
TGE,N = TGE + 𝛼ΔTN

𝐶𝑂𝑃𝑁 =
𝐶𝑂𝑃𝐸𝑇

1−𝛽𝜂𝐶𝑂𝑃𝐸𝑇
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RESULTS
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RESULTS

34%

56%

68%
72% 74% 72%

69% 66%
62%

57%
53%

12%

2%

10%
13% 12% 11% 11% 8%

6%
3%

0%0%

16%

25%
28% 29% 28% 26%

23%
20%

17%
14%

0.39

0.46

0.49
0.50 0.51 0.50 0.49

0.48
0.47

0.46
0.45

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

In
cr

e
as

e
 t

o
 C

O
P

 (
%

)

Recycled Heat Fraction (𝜂Qab)

Increase
respect to
initial COP

Increase
Respect Case I

Increase
Respect Case II

DTHS=15°C

100% 
Case I

100% 
Case II

C
O

P
 (d

im
e

n
sio

n
le

ss)

TAB= 115°C, TEV=TGE=72°C, TCO=30°C

DTHS=15°C



24 y 25 de Octubre de 2024. 12

RESULTS
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CONCLUSIONS

Adding an auxiliary condenser II to the water 
purification circuit integrated to a thermal 

transformer increases the COPH values

The COPWP increases with the latent heat of the 
purified water, which depends on the quality of 
the impure water and the atmospheric pressure

When heat is recycled, COP increases from 46% 
to 74%. 

Combining 40% to Case I and 60% to Case II is 
the best option
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