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Impact Centrifugal Separation Technology of Biomass Tar
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Abstract: This paper presents a design of a new biomass tar separator that conducts the condensation of tar by

cooling and the separation of tar droplets by impact and centrifugation. The paper also derives the

motion-trajectory equation of the rotating blades to compute the intercept efficiency of the separator. We first

simulated the coordinates of 500 tar micro beads in the cross section of the separator with a random number

generator, and calculated the number of the beads collided by the seven-stage blades subsequently. Thus, we

obtained the relation between the separation efficiency and the paddle width. The results demonstrated that an

increase in the paddle parameters of separator, i.e., width, stage and rotation speed enhanced intercept

efficiency with the highest efficiency of about 60%.
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Fig. 1 Structure of tar separator
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Fig. 3 Droplets separated by paddles with a width of 40 mm at seven stages: (a)w=0.5 rad/s; (b) w=1.0 rad/s; (¢) @=2.0 rad/s
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Fig. 5 Droplets separated by paddles with a width of 60 mm at seven stages: (a)w=0.5 rad/s; (b) w=1.0 rad/s; (¢) @=2.0 rad/s



332 BT AR R 5 404
300 (4] VrWge. AE9 RS  BE SE £ 0] B 23 17 45 4k 2
£ 280 (D] 5 Hd : AR R, 2016.
£§260 [5] T&R2E, ikaHE, Z=aker. A4l 2 AR o ik
g 240 = Paddle width of 40 mm ‘\\\\\\\; Sy ArMTRELT ). KPHAE2A4R,2006,27(7) :647-651.
e N : 61 ST AR S b B A M3 P A
] BRAG ST FE (D). i BIESSE K2, 2012.
(7] RA&BRUSLRK, du el , 55, A=W A S Tl B O vk
st L T]. LT3 R,2016,36(1) :17-21.
(8] SR, £T, MTBUR, 55, A ¥ B A il iy Fe itk B Ot 2%
 / (rad/s) B D53k R g8 BLARTT ). 1 98 5 70 8, 2011, 21(3)
Bo AEEHEEEABMFEEHIBFUR 45-48.
Fig. 6 Separation effects of different paddles widths at [9] DI BLASI C. Modeling intra-and extra-particle
different rotational speeds processes of wood fast pyrolysis [J]. AIChE Journal,
2002, 48(10): 2386-2397.
3 z:ln: i% [10] NESTLER F, BURHENNE L, AMTENBRINK M J,
et al. Catalytic decomposition of biomass tars: the
P T — o B S A o Sy e ——E impact of wood char surface characteristics on the
O E Y, IR T RS S &5 catalytic performance for naphthalene removal [J].
B FEASC & AE T 4 B R R B ik 60% 5 38 -4 Fuel Processing Technology, 2016, 145: 31-41.
Lt R T St T ol Gt o i
Ly 2 - RN 5 S e IRERRLT . ik sE TR, 2006, 40 (2): 31-35.
FeIR ST B R O B R WIRESISARMAE ) Wk R . T AR
Kol S bris AL O BEUTT T 2kl - WESEHE L], L T, 2017,36(7) : 2407-2413.
sreat. (131 SR, AW, 2. USRI E-11 A 05
B A A R ()] [z &, 2017, 30(2) -
(1] 3U%k, XA %, fa AR 3. A ) 5T B4 Ak 453l 7 4 BT 5 1k 125-130.
RO ). EPIFALE TR 2001, 45(2):  [14] XIBE, XIB, XUAESY, 45, Guait Ue A HLA e
51-55. P B Lo BT L) ] A GE R GRHEST) , 2018
(2] ZRIRWE, £, RE S5 AR W B I A R IR S G (1) :48-50.
WRTFE BRI ], REURAT X S AE B, 2013(4): 19-23. (1] JEL 08T, BB 3=, XIIEE, 46 o i O N i g ok 1

(3] BRYREE, ¥rEof, 3 AR, 45 AR B AR i
ARG ENELT] R BRI R, 2011, 39(4)
2243-2244.

B A L], BRI TR ], 2015,37(7)
1-4.

ES T



