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Development of EMMS-based drag model for multi-regime riser

DU Yupeng', YANG Chaohe' , ZHU Di’

(1. State Key Laboratory of Heavy Oil Processing in China University of Petroleum, Qingdao 266580, China;
2. SINOPEC Geophysical Corporation Shengli Branch, Dongying 257086, China)

Abstract: Considering the phenomenon of gas-solid flow caused by the particle clusters in the circulating fluidized bed
(CFB) riser, the energy minimum multi-scale method (EMMS) -based drag model was developed in this study. And the drag
model was coupled with the two-phase flow model of CFD for simulations of a conventional riser and a novel multi-regime ris-
er. It is found that the developed drag model can reasonably predict the flow distributions on both axial and radial directions,
which leads to the correct characterization of the gas-solid flow in the riser. An appropriate drag models is needed when the
configuration and operational conditions in CFB riser are changed.
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Fig.4 Drag coefficient calculated using Gidaspow
and EMMS models for conventional riser
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Table 1 Parameters settings for simulations of gas-solid flow
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Fig. 6 Time-averaged axial and radial voidage distributions in conventional riser
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Fig.7 Time-averaged axial and radial voidage distributions in multi-regime riser

1250

SRR
- -~ YanghiFl
| —— GidaspowHiZ
qiono - AT
T
o 750 F
=
N
I | i
) 500 - Lol !
M [ ' li { |
% ] L . i
& o i1 W1 TRV ol I
:n., “ﬁ lu" ’r‘l xl :k I | 041
hAREA, M ‘"«'"«' il
% 5 10

ﬁiﬁﬂ'ﬂjt/s 2
8 SERESHREBEAEHOLMNEHEBHRERN
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mass flux at outlet of multi-regime riser
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