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Nomenclature

p : Density

u : x Component of velocity vector
v . y Component of velocity vector
w @ z Component of velocity vector
p Tu]’ : Reynolds stress

p : Pressure

u : Dynamic viscosity
Uz - Turbulent viscosity
L : Characteristic length
Re : Reynolds number

m : Mass flowrate
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A Study on the combined heat exchanger for simultaneous heating of LNG and BOG

Myeong Jun Kim

Department of Mechanical Design Engineering, The Graduate School,
Pukyong National University

Abstract

Research on heat exchangers in fluid mechanics has been around for a
long time. The heat transfer in heat exchangers was analyzed through CFD
numerical analysis or experiments, studies on the problem of freezing during
heat exchange, and studies on various structural changes that affect heat
transfer in heat exchangers such as Baffle have been conducted.

However, there have been few studies on simultaneous heating combined
heat exchangers that heat two fluids at a time, that is, three fluids flow within
one heat exchanger.

Therefore, in this study, the performance analysis was conducted by
confirming the heat transfer ability of the shell and tube combined heat
exchanger that contains LNG, BOG, and Glycol water and heats LNG and
BOG at the same time.

However, in consideration of actual environmental reasons, stable reasons,
and economic aspects, the analysis was conducted using LN2 and N2 instead
of LNG and BOG.

Keywords: simultaneous heating, combined heat exchanger, LNG, BOG, LN2, N2
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Fig.3.5 Mesh generation of combined heat exchanger — detailed
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NO. UNIT Temp (°C) Pressure (bar) Flow (kg/hr)

N1 Glycol Water Inlet 65 4 30,000

N2 Glycol Water outlet 45 - =

N3 LNG Inlet (Liquid) -163 18 1500

N4 NG Outlet (Gas) 45 . .

N5 BOG Inlet (Gas) -140 4.5 400

N6 BOG Outlet (Gas) 45 -

Table 3.1 Boundary condition in Glycol water, LNG, BOG
N4 N1 ,
Material : 304L
N6 t ‘ Glycol Water 50:50
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Fig.3.7 Temperature distribution in Glycol water
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Fig.3.20 N2 temperature distribution in specific place near baffle — part ®
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Fig.3.25 Baffle form in case @
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Baffle ==& IN2 25 | N2 2%
original baffle length (398.61Tmm) | Omm 49°C 48°C
case @ (341.4mm) 57.21Tmm 49°C 49°C
case @ (240mm) 158.6Tmm 55.9°C | 54.6°C

Table 3.2 Comparison of the outlet temperatures on baffle length contraction

35



Baffle Z0|0f| (& =7 2& X0

58
56

54

52

50

48 —
46

44

Omm 57.2Tmm 158.61Tmm

Fig.3.30 Comparison of the outlet temperatures according to baffle length
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