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ABSTRACT: The objective of this paper is to develop a new energy transport system for
district cooling application by using type 2 absorption cycle. Cold energy from the LNG
storage system is utilized as the cooling source of the condenser and the rectifier. The
pressures of the system, UAs of the evaporator and the desorber, and the inlet temperatures
of the refrigerant to each component are considered as the key parameters. The results
show that UA of the evaporator is more dominant parameter on COP than that of the de-
sorber and the optimum system pressure for the demand side is estimated as 525 kPa. For
the present system, it is recommended that the refrigerant inlet temperature of the evap-
orator be lower than 4.3C for long-distance transportation. It is concluded that the cold
energy from the LNG storage system can be effectively applied to the long-distance trans-
portation system for district cooling application with the type 2 absorption cycle. The
optimum operation conditions are also predicted from the parametric analysis.

Key Words: Type 2 absorption system(2% &44 Al2#), Solution transportation ab-
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Fig. 1 Schematic diagram of district heating &
cooling system (DHCS).
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Fig. 2 Type 1 STA system.
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Fig. 3 Type 2 STA system.
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Fig. 4 Diihring diagram of Type 2 cycle.

Fig. 32 29 444 A 2% §44 ag="
243 STA A2d€(A 2% STA)NE Y
MNeFxoln o] Al2¥-E Dithring AEd
9 2¥E Fig. 49 Jedigie Al 2% STA

AN2"e A 1% STA A2d3z U4 ¥

FEA 2471 $F7E dHAsla 28X

F¢1% Fd71E BYAA AXAZT &A%

A 1% STA N2"d3 g8 FFA g ¢

Z7)d Aol YELL FFEY 844 9H

g FRT|oN AL g YSate PEH|

AHgg B dFME Al 2% STA Al2dd

$&71e] BdPgor -162Te LNG YEe A

g8t AA"L A

ool s

3. Ao E =YY

Aol AN g FH 44 A4 =79

Table 1 Governing equations

Mass : :
m = m
balance % ozut
NH3 . .
concentration %( mXx)= on( m X x)
balance
Energy (S dotm x h) = 2(dotm
balance m out
Heat transfer
= X
equation Q vA AT i
COP COP = gm
des
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Table 2 Given conditions

Cooling capacity [XW]| Qe 700
Pressure [kPa] P 500

P 50

Tdes,in 120

T rec,in = Tcan,out
Coolant Teon,in -162
Temperature [TC] T eva.in 12

T evaout 7

Tabs.in 10

Absorber | 300
Condenser { 30

UA [kW/K] Desorber | 10
Evaporator | 150
Rectifier 15
Absorber | 40

Coolant Condenser | 25

Mass flow rate [kg/s) | Desorber | 80
Rectifier 25
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Fig. 5 UA/UAQ vs COP.
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Fig. 6. P/P0 vs COP.
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Fig. 8 UAC vs COP and Tcou.
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