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Heat Transfer Characteristics of Plate-fin Heat Exchanger

Using LNG FPSO Liquefaction Process
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Abstract: There are no domestic researches of plate fin heat exchanger in the field of
cryogenic such as LNG FPSO liquefaction plant. In this study, condensing heat transfer
characteristics of nitrogen according to three kinds of fin type in the plate fin heat
exchanger were analyzed through simulation and experiment to secure independent
technologies. In the simulation, nitrogen was condensed at 69bar and -140T in serrated
and wavy fin of plate-fin heat exchanger. The serrated fin shows the highest value of
local heat transfer coefficient, followed by wavy and plain fin. The experimental results
were shown errors less than 12% comparing with the simulation results.

Key words: Plate-fin heat exchanger, Heat transfer coefficient, LNG, liquefaction
process, Condensing, FPSO(Floating Production Storage and Offloading)

Jle MH a : Constant related to gas species
P ! Pressure (bar) b : Constant related to gas species
V : Specific volume (m'/kg) k : Binary interaction coefficient
R : Cas constant (J/mol-K) Z : Compression coefficient
W: Work (kW) f ¢ Friction factor
U : Overall heat transfer coefficient [W/m?K) j + Colburn j-factor
A © Heat transfer area of the plate fin  (m?) Re : Reynolds number
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Figure 1: The LNG FPSO
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Table 1: Dimensions of the fins

Fin type Plain | Serrated | Wavy
Height (mm) 6.4 6.4 6.4
Thickness [(mm] | 0.508 0.15 0.305
Frequency [(/m) 591 787 707
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Figure 4: Simulation of heat exchanger on HYSYS
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Table 2: Simulation conditions

Unit N2 LN
Mass flow  (kg/h) 400 350
Inlet e -36 ~180
temperature
Inlet (bar] 69 4.7
pressure
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Figure S: Schematic diagram of the experimental apparatus
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Figure 7: Schematic diagram of heat exchanger
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Table 3: Comparison of simulation and experimental results

Stream A ( N2-N3 ) Stream B ( LN2-N3 )
Mass | Inlet | Outlet Inlet Heat | Mass | Inlet | Outlet Inlet Heat
flow | temp | temp |pressure| load flow temp temp |pressure| load
(kg/h) | (] () (bar] (kW) | (kg/h) (c) () (bar) kW)
Experimental | 88.88 | 23.34 | -55.99 5.32 2.0 23.37 | -170.2 | -49.1 10.63 2.0
Simulation | 88.88 | 23.34 | -63.66 5.32 2.24 | 23.37 | -170.2 | -14.82 10.63 2.24
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