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Numerical simulation of recirculation heater in MRU system
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Abstract . This research studies the problems of the traditional heat exchanger of MRU system that has
low heat exchange efficiency, occupies large plot size and is prone to scaling. The liquid-solid two-phase
flow in detachable all-welded plate heat exchanger and spiral plate heat exchanger was numerically
simulated, focusing on the movement and distribution of salt particles in the heat exchanger, and the
possible particle deposition and even blockage of the heat exchanger were predicted. The simulation results
show that the distribution of MEG circulating fluid and salt particles in counter current flow passage of the
all-welded plate heat exchanger is uneven due to the disturbance caused by grooves (rib) and corrugated
boss-type structure. The flow field in the spiral plate heat exchanger is smooth without the turbulent flow
and the sudden change in localized flow area. The salt particle movement is in uniform distribution, which

facilitates the discharge of lean MEG from heat exchanger. It is concluded that spiral plate heat exchanger
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is more suitable and effective in MRU system. The results can provide reference for selection and parameter

design of recirculation heater in MRU system.

Keywords: MRU system; Detachable all-welded plate heat exchanger; Spiral type heat exchanger;

Movement and distribution of salt particles
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Fig. 1 Schematic diagram of detachable

all-welded plate heat exchanger
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Fig.2 Schematic diagram of spiral type heat exchanger exchanger
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Fig.3 Numerical modeling of all-welded plate heat
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Fig.4 Numerical modeling of spiral type heat exchanger
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Tab.1 Operating conditions and physical parameters of recirculation heater
W5 E SR EN] eI
HiIKE EA st 97% ¢, ¥
SRR /(kg-h ™) 17 000 14 939. 82
AR O(#EH) OCHA) O(#EH) OCHH)
Wkt /(kg-h™") 17 000 (k) /17 000( i) 14 939. 82 (#E) /14 939. 82 (14 M)
ST /(kg - h ) O(#EH) OCHH) O(#EH) OCH )
G /(kg-h ") 17 000. 00 14 939. 82
A £ ] /MPa 0.4 0.2

128(EIT) /417145

R /C

WHE /(kg e m )

A /() - kg™ - KT
SFHEH /(W - m ™
s HZEE /mPa - s

.K‘l)

220(HEIT) /190(HIT)
820(HEIT) /820( HiIT)
2.34(HEIT) 2.34(HIT)
0.105(HEIT) /0. 105( Hi 1)
0.583(3EIT) /0.583 (i)

991. 73 (3 11) /971.39(Hi1T)
2.832(HEIT) /2.91(HIT)
0.441(HEIT) /0. 441 (1)
0.900(E[T) /0. 668 (Hi 1)

100% ¢

80%

60%r

40%

S

20% ¢

0 50 100 150 200 250 300
HhIORORE 72/
E5 #HPFAHERITSESHHMELE

Fig.5 Cumulative content distribution curve of Salt particle size
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Fig.6  Distribution of pressure and velocity vector in spiral type heat exchanger
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Fig.7 Mass flow curves of salt particles between inlet and outlet of all-welded plate heat exchanger under different solid content conditions
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