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XF EEZH PR R R AR £ R ) R R0 R L
9 103:410: 1 240, 18 5 ¥y 19 4 BE W) RHS 3R W0 TH 1)
Z Wy 4, KRB G R R YR A 2 L)
BRI N IT I FE % ), Z G TN 37°C iy 1 i 55 5%
FWNHEAT TR E R, 5 MR HA 2 N E
SR S ) Sy 41 d, RIS LA AR AR 15
SRR AR TR A, 2 ~ 3 d R A R AR 4
FONGE o 150 25 o J5 I RE P okE Y TS Bt g3 £ VS
Jo iy B pHAE BRE FIE & PR TR & B (VFA) o
1.3 SWAE

AT Ak BRI S AA AR JE B LT 4E R MR LT 4E R
RH i NREL 356 04 ik b AT 2 i sk
FH W £ IR 7K fifp 125 K A A R T RE A, 2 5 A E AT
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80C I 55°C , KA A, iy 0. 6 mL/min , 4R
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S A PR B BRI Ok AT AR L R A
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RA 5 H B0 HLTE 8 000 r/min Y 25 fF T 8 O
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048 B IR RE 49 2 230°C, BN SR, AR IR
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Tab.1 Variation of degradation rate of cellulose

and hemicellulose

AJE R/ mm FHEREMA D PR REEMR %
6.35 3.28 5.06
9.53 2.26 2.71
12.70 0. 99 2.57
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e R ML R I — & BE AR, T HLBE & FA AR KL
TR0 HE K, B A 26 BE =Z 0 /), Bl & B R JE KL A2
6.35 mm HHNFE] 9. 53 mm A1 12. 70 mm B, £ 21 (1) 2F
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2.26% F10.99% , {HF 42K 9.53 mm Fl 12. 70 mm
ZH I 2 2F 4 2 A% 23 25 B B/, 4 B R 2. 71 % Fi
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Fig. 1 Variation of daily biogas yield
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N AT LR AR R BRI 18 K, £ K ALY
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00| A 9-S3mm K kb
——12.70mm, Fi4b TFURIS VEA B bt 25 41 ROy VEA B b
2 (5ol e 1270mm kL e i ” B R /mm 5 !
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5 = TR 3%
R ST 9.53 2.65 16. 45
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Fig.2 Variation of cumulative biogas yield

BRI A" 5 22 08 W L BR 9. 53 mm R FiAb
AHmg A, 3 N FL A RFUE A m Y TR
THAL FEZ , 2 AT 91 b B S 0 Rk 1 DR AR & T D Rk 1
VS P BRI R AE 199 ~ 215 L/kg J5 B, 290 ok
TALPRZ A 1. 4 £ o 150 W] HEJIE F0 4ch 348 P db 25 48 5 R
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Fig.3 Variation of methane content

M R DUE AR R TR 12 K, AL B S 4%
A7 A T A e (R R G B AR T R AL B4
NS 14 KENHE 20 K45 A BEALE A i H Be AR AR
A3 BT T RGN AR AL B A A 0T AR B AR
PR3 00 ) B S v T R AL S AL S 45 AL AR
(AR P R e AR B A 302 W R T R TAR B {HL T
A B 25 2R AR AR B B AR B BOMERS 20 RS
BN T B 5 BEARHERR7E 60% 7oAy, T oA W4k 3 40
AR BRI BN SRS 22 RIT G 2 i e € L i
S B A TR BORE AR ME R AE T0% Fe Ay o U]
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2.2.4 MENEFIALFXT YR VEA /% 221

(1) HENE B FEXT VEA B 1) 5% )

HENC FAL FE X VEA L5 (1 52 e 1 5% 2 F & 3
F 7R o

MR 2 HRT LU Y R I8 IR 28 T AL B 2% 2H Y
VFA Jii & b 22 5 AN R, BEAR 4 R 78 2.5 g/kg, T &

x3 TIRIEEH VFA RENTHHE
Tab.3 Variation of total VFA for pretreated group

JFARIS VEA Bt 35 41 KIF VFA it b

A JERF/mm
/(g-kg™") /(gkg™")
6.35 2.28 24.32
9.53 2.62 24.58
12.70 2.58 24.33

41 d R KBS & 40 VEA 58 LE b B0 K i i 1
I, FEALERRAE 16 g/kg, I HORLAR A/ N B VFA T
i O TR R R A .

MR 3 pal DLE R R A& 2H 0 VEA BT & T
LA R WIEARLERRTE 2.5 ¢/kg, M4 41 d JRE K
I 5 25 40 VEA S L BRI B 38, 9 H &4l
ZEI N AR LERRTE 24,5 g/kg.

LR ER 2 FIER 3 AT, IR A KR T O B A% 2 Y
VEA 57 4 Fo B RAIG, BEASGE 778 2.5 ¢/kg o4, T
IR AR R T 45 SR I 4% AN (] F90 Ak B 20 1 VA BT &t LB 1
B B RR I, I L 28 HE A T Ak 3 A4 IR SRR 8 IS Y
VFA Jii i b B sy T oK Bl A R, 2 by oA HE AT 93 4b
PRAH I 1.5 A%, 256 T 4 21 0 7 AU D0 AT 0, S I
TUAL PRAT ) B VEA 7 5 5 TR WAL #R AL, X Ui ] 48
HENE AL RS 0 K e W) RL SR T 2T 4 R AR AT E R
(0 1 , BB A% Dy Ji5 2 1) IR 4R I 3o 7 i 1L o 22 iy ]
B E YA R VEA XS5 R 4R 4 B BT 5t 45
i1/

(2) HENE WAL LT VEA B 43 1 52 i)

TR R BEHTJG W VEA 55343 ) i 55 4
S R

MR 4 FIF S AT LLE I, KBV K B R
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Tab.4 VFA composition before anaerobic digestion

e Z,MEE WFM&EE TMJ;EE o fi
N R % Sy %
6.35 mm , A T 4b B 67.53 30. 19 2.28 7.89

9. 53 mm, A T 4b B 66. 49 29.53 3.98 7.89

12.70 mm , £ i 4b B 66. 11 30. 49 3.41 7.86
6.35 mm, T4k 5 65.12 32.76 2.12 7.88
9. 53 mm, T4k #! 67.90 29. 60 2.50 7.88
12. 70 mm, il &b ¥ 67.18 30. 32 2.50 7.83
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x5 REKXEBRF VFA B4

Tab.5 VFA composition after anaerobic digestion

LRk R TR

LS wtvn e e R
6.35 mm , # i kb 18.64  55.52  22.37 8.49
9.53 mm, A Fikb 5 12.33  60.06  25.15 8. 46
12. 70 mm , & i 4b # 10. 32 62.53 25.63 8. 43
6.35 mm, Figb# 13.00  55.34  29.43 8.59
9.53 mm, FikkH 16.08  54.68  25.66 8.52
12.70 mm, i b 3t 16.12  55.14  27.31 8.45

WE LAY pH (HAEAYERFTE 7.8 ~7.9 Z ], i &
T2 O S e R R B9 VA J00 e A R A8 Ak,
RN IR BB, T TRIRZ, LR o i 7 i
%, A eV RL G pH (HEEARYERFAE 8.4 ~8.6 Z ],
XS TR PR SR I 3 7 vh Z IR RE W e T R
AR, T PN R A6 0 2 3k ) 5™ £ R R B A & TR

Ja A RER™ B e 1 A A, T EL N TR 1) & TR B Ak i A%
1 PR %), e Al 3 2 B4, ok T 5 B L RRAE IR SR
i o P P A 80 U A M M) ) P TR DU o B
R i T B R R PR VEA 5T AR

3 5t

(1) HERE 2o 7 n] LA IRCAS: 45 4 1) T4k B ASCR i
0% TR A A TS 1 I fige , EDRL A28 X0 Sk JE T4 2R AR 1
SRR, B RLAR B3 O, SR AL T4 BEA3CR A

(2) 2R ML AL BRI 19 kL B M PR A4 I et
FEFEAT , 2 HEAL TUAL B 5 904 B0 DR A8 K 1 SR 5 A7
SRR 199 ~215 Lrkg JEHE N, 400
RPIAL B R 1. 4 5%, T H A e ) W1k P g VFA J
HEHE I YR 5 AR 24,5 g/kg, 29 0 R HE A BT A B ALY
LS 45, R g T HE K.
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Design and Experiments of Rotory Magnetorheological
Damper with Three Working Surfaces

Li Junqiang Wang Juan Liu Jinyue Chen Guiliang
(School of Mechanical Engineering, Hebei University of Technology, Tianjin 300130, China)

Abstract: A new structure rotary magnetorheological damper with three working surfaces was designed,
which were two end surfaces and one cylindrical surface of the rotor. The area of the working surfaces was
increased with the same volume of the rotor. Base on properties of magnetorheological fluid and magnetic
core material, the magnetic circuit was designed, and the mechanical and electrical parameters of the
damper were calculated. Depending on the characteristics of the magnetorheological damper structure,
the finite element model of the magnetorheological damper was built, and the electromagnetic field
analysis was performed. Then the magnetic field quantities of the damper model were got. With the
results of the magnetic analysis and the constitutive relations, the performance simulation of the damper
was conducted. On these bases, the magnetorheological damper and the mechanical performance test
system were developed, and the mechanical performance of the damper was investigated using the test
system. The damper properties, torque vs rev and yielding torque vs current, were obtained.

Key words: Magnetorheological damper Magnetic circuit design  Finite element method Performance

analysis  Experiment
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Influence of Composting Pretreatment on Dry Anaerobic
Digestion of Pine Sawdust

Wang Zhongjiangl‘2 Li Yebo® Zhao Jia®
(1. College of Engineering, Northeast Agricultural University, Harbin 150030, China
2. Ohio Agricultural Research and Development Center, The Ohio State University, Wooster OH 44691, USA)

Abstract; The effects of aerobic composting pretreatment on the mixed material of pine sawdust
(6.35 mm,9.53 mm, 12.70 mm ) and food wastes and the influence on subsequent dry anaerobic
digestion were studied by adding the food wastes aiming at the problems of the less effects and the high
costs of pretreatment of conifer pine before anaerobic digestion. The experimental results showed that the
pretreatment effects of aerobic composting process on the pine sawdust were obvious. But the pretreatment
effects decreased with the increase of particle size of pine sawdust. The biogas production rates of
anaerobic digestion of the raw materials, which were pretreated by aerobic composting, were all within
the ranges of 199 ~215 L/kg, about 140% of unpretreated samples. And the total volatile fatty acid of
the material, which had more subsequent potential for generating biogas, were all 24.5 or so after
anaerobic digestion, about 150% of unpretreated samples.

Key words: Pine sawdust Food wastes Dry anaerobic digestion Composting pretreatment



