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Experimental Study on the Flow Characteristics of Calcined
Petroleum Coke Particles in a Heat Exchanger

ZHANG Ping, WANG Yanxia, ZHENG Bin, SUN Shusen

(School of Transportation and Vehicle Engineering , Shandong University of Technology , Zibo 255000 , China)

Abstract: In order to improve the efficiency of calcined petroleum coke (CPC) heat recovery and
the design of heat exchanger, the flow situation of CPC particles in a heat exchanger was studied.
The experimental bench was scaled down and made of plexiglass,so that visual experiments can be
carried out. An evaluation method for the flow uniformity was presented. By using the methods of
particle tracing and timing data acquisition, the variation of the flow pattern of particles in the heat
exchanger, the trajectory of the particle flow and the flow around the inner heat exchanger were
observed. The influences of the particle size and flow rate on the flow uniformity were also
discussed. In addition, the formula for the flow uniformity along with the change of the particle size
was fitted. The results show that the flow pattern of CPC presents itself as a whole flow in the heat
exchanger,and particles will flow around the header when the material flows through the internal
heat exchanger and no clogging appears in the flow process. It’s also found that as the CPC particle
size increases, the flow uniformity is poor within the experimental range,and the flow rate of the
CPC in the heat exchanger has little effect on the flow pattern and flow uniformity.
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Fig.1 Internal and external combined heat exchanger

LYRREIXIR 2 TRARS 3 HIRERS

2 RWEHEMTEE
Fig.2 Test bed structure



122 o TR

2017 4 55 39 %

LRI 258 FRRS 3 RERS
B3 RwmEaExY
Fig.3 Test bed real figure

1.2 R®HE

AT R AR T 7 B 25 » BICEDRHAL 3l DX Sl
BB E SRR AR AR [R] ) 75 B FORE - LA 28 3t 0L
SIBUG FEMURL R IR S s 0. LAZE B A O et
SEARPRA B AR XL Y INIE] 4 s SRR
HUBETH AL 503 I TR f 35 EAR AL E B

e

B4 REANFHHEIEREE
Fig.4 Laying of tracer particles
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Fig.5 Height difference of tracer particles
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Fig.6 Flow pattern and track of tracer particles
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the header
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Fig.11 Effect of the particle size on the flow uniformity
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size at different velocities
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