GUENE 2025 4F 5525 45 45 14 1) By R 5 T # ISSN 1671—1815 §2
: " 2025, 25(14) : 05983 -09 Science Technology and Engineering CN 11—4688/T Ch-. :

DOI; 10. 12404/j. issn. 1671-1815. 2402603

S| AR AR, XIS, EEIE, 45, JE T ZouA M I 5 A ) 2 0 2R A B R O ik SR (0], BReEEOR S TR, 2025, 25
(14) : 5983-5991.
Li Chengiao, Liu Wenting, Yan Zhiyuan, et al. Method and application of pressure drop prediction for fiber filter rods based on multiple re-

gression and fluid dynamics[ J]. Science Technology and Engineering, 2025, 25(14) : 5983-5991.
BRI FI &FRSL

ETZn&ERPBSRENFHTYH
we IR BET 77 ik 5

o', N IE AERY, RAE, wi, Tk, Has
(1. b IRAE R TEA R, 2RI 430040 ; 2. ML R¥#=EWH S REERE, 225 066104; 3. S RHE RS#E8IH S 30 1 TRE=Be , iRIX 430074)

W ¥ ERARAHEBRMEER TN ELIAR, LS5 RIUTEN St X A Z S A THEEERITS A T BiEd 35
A ESABEFIZE ALRER/EE KEFRRAAAAEE, JIANS L) F k2 T EA RGO TR BEA st 4s
HFAFEERW B ERE FEATEIANREREAARERNANITA, RBFER TR ELRABGER LS RH, 4R K
WLEELERKELAEMIAGER AR AR TERLREVNERGY X TR ERA EWHEHREEZH SR AL
Fl#w, AT 5 &M ER TR ERAA BAFRERIERERERKE HEARLRERGALF X ;A THAAER 2F
PRl e e RS A AT REBOA RS IE A P AR AT T A S UK IR o AR 0 F a9 A 238 TR
#y iR e A

RHEE  Zow)a; RARA S, HYgIE; ERTR

RIS TS426; kbR A

Method and Application of Pressure Drop Prediction for Fiber Filter Rods
Based on Multiple Regression and Fluid Dynamics

LI Chen-giao' ,LIU Wen-ting'*, YAN Zhi-yuan®, JIA Wei-ping', HUANG Ke', WANG Bo', HU Hong-yun’
q s g y png s -y
(1. China Tobacco Hubei Industries Co. , Ltd. , Wuhan 430040, China; 2. School of Vehicle and Energy, Yanshan University,
Qinhuangdao 066104, Chinaj; 3. School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

[ Abstract] Pressure drop plays an important effect on the performance of fiber filter-stick, and is determined by the materials and
geometry structure. In order to develop a method to design and guide the production of the fiber filter, the multiple regression method
uses the density of fiber tow, length, and circumference of the sticker as the argument to train the pressure drop model based on the
production data. The fiber filter is modeled as multizone represented as the fiber tow and the forming paper. The flow dynamics in these
zones are simulated based on the porous media model. The osmotic coefficients represent the pressure drop in the zone packed with the
fiber tow. The simulation results show that the pressure drop is positively correlated with the length of the fiber rob, and the type of
filter tow has a greater influence on the pressure drop than the circumference. For the design of the fiber filter, the regression model is
first used to obtain the consumption of the fiber tow based on the design pressure drop. Then the simulation based on the porous media
model is carried out to validate the prediction. If the error between the two methods is within 10% , this predicted fiber stick can be
produced. By analyzing the production data and the prediction from models, it is concluded that the method proposed in this work is
sufficient to direct the design and production.

[ Keywords] multi regression; computational fluid dynamics; fiber stick; prediction of pressure drop
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Fig. 1 Pressure drop prediction process based on multiple

linear regression and fluid mechanics
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Fig. 2 Simulation structure and grid of filter rod
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Comparison of simulated pressure drop under

different filter rods and conditions
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