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Simulation and Cost Estimation of Energy Transportation
at Ambient Temperature Using an Absorption System
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ABSTRACT: The objectives of this paper are to study the effect of key parameters on the
cycle performance and capacity and to estimate the cost of latent and sensible energy trans-
portation systems. The overall conductance (UA) of each component, the ambient temperature
and the absorber inlet temperature are considered the key parameters. It is concluded that
COP of the solution transportation using an absorption system (STA) at ambient temperature
is 10% higher than that of the conventional sensible system. It is also found that the cost of
STA system can be reduced 7.5 times to that of sensible energy transportation for one year
of operation with 10 km transportation distance.
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Fig. 1 Concept of STA.
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Fig. 2 Cycle diagram of a conventional NHs-
H2O system.
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Table 1 Basic condition of unit and pressure
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UA, (kW/K) 0.05 04 0 1.2 2 0.2 0.45 2.2
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Fig. 3 COP versus UA variation.
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Fig. 6 System diagram for cycle modeling
STA.
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Table 2 Basic conditions for STA simulation
UA, (kW/K) Pressure (kPa) Temperare (C) Concentration (%)
Evaporator 4741 464 2.3 99.99
1st Desorber 0.057 1108 63.6 52.3
2nd Desorber 0.766 1108 529 59
Condenser 4.309 1108 37.3 99.99
Rectifier 0.2 1108 52.9 99.44
Absorber 2.83 464 385 23.012
SHX 0.973 1108
Precooler 0.249 464 12.2 99.99
HX 4,741 1108
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Table 3 Cost of pipe and ammonia®

Diameter Pipe+insul. materi. Pipe Ammonia
(won/m) (won/m) (won/kg)
32A 53,881 1352
50A 62,726 2180
80A 81,471 3712
100A 99,322 5303
150A 118,087 8684
200A 161,707 13995 1000
300A 241,189 25757
400A 335,342
500A 445,243
700A 765,270
800A 921,482
850A 1,024,360
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Table 4 Required mass flow rate for 5000

RT®
Fluid Concentration Mass flow rate
(%) (kg/s)
Strong solution 56.60 28.7
Weak solution 10.80 139
Refrigerant 99.98 148
Hot water 0 264.6

Table 5 Conditions to calculate long distance

pumping powerw

7y & COP Qeuap (kW)

Latent type 0.85 0.0045 0.609 17584.3

Sensible type 085 00045 055 17584.3
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(10km, 1 year).
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