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Fig.1 Flow chat of process method and production line of biomass forming fuel
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Fig.2 Principle diagram of biomass pellet densifying machine
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Fig.3 Schematic diagram of biomass pellet densifying machine

AR Y, 228 2 AN, e 7E 4R
B AR RO, Bl I Rl R A AR TR
T2 52 (1 14 o ot A 5l e B SR S BN

& RIEY RN R 2 E . 2R, WEstieat T
SIS, SR 4, EMORL S R AR gk
KL fejas, SR ISR GI R R, I FLAE e AT 5
HlmIAR, I H KR SRR R K e ) Je i B R ss),



%9 1

PO BR A ETE AR RREn T e M S 283

[ I 77 R HERR L 8. SORFEELS . SRR
HEZ 7 SRR e e A R FRHRS, TAR R,
JEATSFR (R R BRI 1) Sl ), ORI SIUIE 9
RS2 3 5Y, T AN AR 1 — IUHERS (K W] e .

y 7

a2 4
) AVAVAVES

1. 7K e g
2. TR SE I

3. BRiELSIRL

AR

B4 RENERGERAZLEMTEE
Fig.4 Schematic diagram of forced feeding device of
densifying machine

HBALIE . R BRI LR SRR S5 5 Woks (1 A
FEREMREAEZEDNRR . YR R, 3
LR AR LG 5.5 [FA = e ali/ N AR = S LU IR R A LG 6
(R A PP et/ INI AR P 2 s T 9.7%, RBP4 L
(R, REFEREIG AN, DA BAS B 2B PR PSS e 4 LL e vt
H 550 FIANARREIAAR RN JERERIE, WA RORAIR
T AT, R RUREAA L 5 e 5 AURORL A%
Ro KL, BpE bk FIPABE0 FLE AN FE 25 S 508 ml
DL A= I aT . DI, AP EALE R B, 3H
BOELE ) 80 mm, BIALARKEER 44 mm, HiLIHEE
FLEETEAR A 10.5 mm, B FLIEREES 8 mm, HARA
8.5 mm,

AP SUsORHT 4E A, b BEROR, AL
FE = RN, PEAE T . [FN, YRS
eV ORI B S e, A AR, B TR
FEHAS . AHIIIMEER I & S R

FERARSHUNE 1.

#1 BEBENEEZRARSH

Table 1 Technology parameters of biomass pellet densifying

machine
HARZH Bl RS Barkicl

PRt h 1.5~2.0 AR £ /mm 420
TN E KW 90 B 2500 B fmm 120
WL T # kW 15 FRREEL S/ (r - min™) 287
B 2w 5.5 FRARSME/Mm 206

FEFRA L 2 WKL ALAS /mm 6. 8. 10
AMERSFImm® 2950X1300X2 140 || ik B %1% 95

3.2 HibiEEmigE

AT RN 06 A ) JsURE SR 5 K R AE 15% ~
20%LA PN, SEWUE PRI Z G, R T vk e SRl
RN & — SN — S KPR L, TR IR
ARAEM A GBI L. MR TSR, AR AL
rFRES) 3~4th, EHA WK FE R, KT e

B, M=), Yk, BEREE AEL W
FERCAF DS R A AR g k), Tl
HUHL 1) B A5egas thl ml s DR RARL B2 1) | sh s il o 3 1 (1) e
o R BRI A A, R RS . A
FHfrn]ik 900~1 000t LA F . HpREE b e i A A,
NS P AT RS RE RSl 7 2 AR,
A O NI S B R . LR L e T
] —JE e b JECJRE N 35 T IR AR

AlEas . R, Mt AT E R AL
TSR T -

4 RBSERDH

42 AR SCBE T B A4 i ] R 2R AP0 I T T 2
AR R A BC A&, AL T 4R 17 t (A o [ 4 s 28
WROBHE =2, TFEUFKRR . ARJEN T, RN RN T
AEFRZERE . MRAT . AE/E5EAE, AR RORLIRL A Hs SRR o

2008 AEAR MY ABAR B0 25 52 Sk ] A 4 o ] A B 28
BB P2 Gt AT 7B, JERO 5 P RER T
LRERT BT SN LR

GEC//) 0 s s SV S N T /I PR ol K =g a N R i
KRR /NN AR R ORI A . A 2 DL KR
BLAAE T I 4s R an 3k 2.

£2 EMREEREANE LR S EHTHIRER
Table 2 Testing results of biomass forming fuel production line
and single biomass pellet densifying machine

MR S5 AP R LA R
AL HRIKW 112.6 20
a7 /dB /NT 90 KT 90
ali/NI AR 2R (kg - b 2466.8 2040
TR TR R 9% 98 95.8
HERU% /(g - om™d) 0.587 0.52
TR /(g - om™®) 1.16 1.08
PRRLR ST (E 42 X K )/mm X mm 8.5X22.7 8.8X26.2
BUBTR A 2E1% 98.5 96.8
BATI Al SR IBAT 15~2.0

I LR, WS T, Ao A4 Rl 1Y
PRRLAE P 2 R RN LML 2R 7= 3L 2 th, 3153
TWIFRUE (L5~2th), RISE, HERUSRE . ok 5
FIATLAR T A PR 340 B8 8 3l 2 A2 ) 0 R0RE 8 k) 1) b i 22
SROT, 33 W it (0 26 5 ] A Rk i 2R ML A il A 74
FEEEK

LEA W) o A R A P 2, ORI A /)
AR PR IA R 2.47 th, LHRHLRE M E& T 17.3%, KK
TR TAF) 98%, HLBKI A PHIA £ 98.5%, HEF % 15 Fl ik
WAL Y T R URES, g RRYIR A2k
W) UL SR AR PR LT B HIRAS S 3 U BH a6 Ji
BIOME. Bk, MR AL, A RS T R
VERCARRAL T, REBSEE M A=, SEOl Tolkth . 3ES:
FoEEre,

X HRHUENY, AT 1h )5, i TFRHAT
HERE, S7ahmRE R, MERAE TR N, ANRETE AL K



284 Al TRE 24

2010 4F

RIPLBETHEOR, RNl R G ALY, i il i 4 A
RIURL A -

HITAEREAN A 2 BB T RRAE . PR, fEH
A A I R AR R A2 R P SR T B S bR 2R,
AT 90 dB, FFEIEFARMELR, TAERHARET, B
NI ) SIS € NG

PIRR AT T OB BA . B YR B B A S A 22
AR, AP I FE A LE LIRS R i 14 Toit,
TR T B, NS L HUIRE T
fik 10 Jo/t, PRIBEAREe 4 T AR R A T
LIRS, (H T4 %0 17.3%, SRS G L AL
W& T 13.3%.

5 & &

ASCVE T — PP A4 0 [ e R AR T2 7= 2 K
R B, KA UM TRk 5 1 ikl
A A I ERNERC TN T8, JEWFT it 1 a4 sk
MRS 285 (00 A= 4 o (] A e R A RS AR S B B L, 7 T AR
W) o o A RS R R L A e

K FHAR ST e 1R A2 4 T [ 4 jle 2R AR T T2 BA &
B AV A AR S R AT 0 RS, 45 B W R 2k
W o 1 A RS R A 7 2 F i /N B AR PR R B B LA PR
S FMEET 17.3%, WA LR 98%, 25 RLa e
13.3%, HERLES BERUR B R 3w TR LA PR, AR
B MR SRS FR bR A B E SbR e, BRI
SEVEVHEFEEER, BRSCILRIRAL . AR ke, Nk
] A4 4 5 [ A e R R P M A SR T AR S B R 4% AR

Bt o

(& % x W]

[1] AW, Bk, HEK, 5. b EEZERAEYRSTT PR e

PRI 3 AP 9], Aol TRE2%4R, 2008, 24(12):
291—296.
Cui Ming, Zhao Lixin, Tian Yishui, et al. Analysis and
evaluation on energy utilization of main crop straw resources
in China[J]. Transactions of the CSAE, 2008, 24(12): 291—
296. (in Chinese with English abstract)

[21 WRELE, BI5ME, xmBH, 5. b ERAEYIRFT R A
FIHBLR[I]. Aok TFE2%H, 2002, 18(3): 87—91.
Han Lujia, Yan Qiaojuan, Liu Xiangyang et al. Straw
resources and their utilization in China[J]. Transactions of the
CSAE, 2002, 18(3): 87 —91. (in Chinese with English
abstract).

[81 ROIZ, %R, BIF5m, 5. o EAY R EE R EBUR

5RFED]. R, 2009, 40(1): 91—99.
Wu Chuangzhi, Zhou Zhaoqiu, Yin Xiuli, et al. Current status
of biomass energy development in China[J]. Transactions of
the CSAM, 2009, 40(1): 91—99. (in Chinese with English
abstract)

[4]  VENbk. ABRKE 5 AR AT R KR R). BT
PO A B4, 2006, 11(3): 72—75.

Wang Yelin. Biology matter energy exploitation in North
European countries and its revelation[J]. Journal of Anhui

5]

(6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

Electrical Engineering Professional Technique College, 2006,
11(3): 72—75. (in Chinese with English abstract).

WeleF, HEK. A TRE BRI U H AR T BORIM]. JE
A DI R, 2005.

FEAR, AR, HEOK AR T EAEYERE LR IR K
A, AR TRE2AR, 2007, 23(9): 276—282.
Wang Jiuchen, Dai Lin, Tian Yishui, et al. Analysis of the
development status and trends of biomass energy industry in
China[J]. Transactions of the CSAE, 2007, 23(9): 276 —282.
(in Chinese with English abstract)

Obernberger 1, Thek G Physical characterization and
chemical composition of densified biomass fuels with regard
to their combustion behavior[J]. Biomass and Bioenergy,
2004, 27(6): 653—669.

Purohit P, Arun K. T, Tara C. K. Energetics of coal
substitution by briquettes of agricultural residues[J]. Energy,
2006, 31: 1321 —1331.

KE R, VR, wIOC, & RS RRROR AR R 1)
I ) R [3]. ARME TR 4R, 2008, 24(7): 296—230.
Zhang Bailiang,Wang Xutao, Yang Shiguan, et al. Key
problems in production and application of straw densification
briquetting fuel (SDBF)[J]. Transactions of the CSAE 2008,
24(7): 296—230. (in Chinese with English abstract)

RN, RA. AR} P B TR R B
WEFCBERE[I]. AR TRE=4R, 2004, 20(2): 242—245.
Sheng Kuichuan, Wu Jie. Review on physical properties and
forming mechanisms of biomass briquettes [J]. Transactions
of the CSAE, 2004, 20(2): 242—245. (in Chinese with
English abstract)

Esaki H, Satake T, Guo K. Research on the pelletization of
biomass (Part 11). Compressive characteristics on the forming
of the pellet and wafer [J]. Journal of the Japanese Society of
Agricultural Machinery, 1986, 48(1): 83—90.

KA R, POk, Bile, 55 HPB- T BV S BN
N IFFE[I]. AKBHAESAIR, 1999, 20(3): 234—238.
Zhang Bailiang, Li Baogian, Zhao Chaohui, et al. Application
of HPB-1 biomass briquetting machine acta energiae solaris
sinica[J]. 1999, 20(3): 234—238. (in Chinese with English
abstract)

FHELK . AR AR R R b R AR 5 BT R
M TREREAR - Brfgdsr=dk, 2009, (3): 20—26.

Tian Yishui. Develop status and future of biomass solid
forming fuel[J]. Agricultural Engineering Technology:
Renewable Energy Industry, 2009, (3): 20—26. (in Chinese
with English abstract)

W, AR, ARSCH, S RPHRSER BE PPNAE YR
A4 B REH AR T T[] Ak TRE2#3R, 2008, 24(3):
198—202.

Meng Haibo, Zhao Lixin, Xu Yitian, et al. Assessment of
biomass pellets and briquettes technologies by rough sets
theory[J]. Transactions of the CSAE, 2008, 24(3): 198 —202.
(in Chinese with English abstract)

2L, NG, TG, %5, BRAbB/KREHT X Bl T2 5
WALl RALHLARZEHR, 2009, 40(3): 121—124.

Bai Hongchun, Sun Qing, Zhou Peng, et al. Effect of alkali



559 10 Do R T AR R RN A 2 ML B 285

treatment on straw forming technology[J]. Transactions of the He Yuanbin. Biomass pellet fuel and briquettes technology[J].
CSAM, 2009, 40(30): 121—124. (in Chinese with English Rural Energy, 1995, (5): 12—14. (in Chinese with English
abstract) abstract with English abstract)

[16] fA[yehk, ZEW 0 SE R R s TR [I]. RAT eV, [17] SS187120-1998, Biofuels and peat-fuel pellets- Classification
1995, (5): 12—14. [S]. Sweden.

Production line and corollary equipment of biomass solid fuel

Yao Zonglu, Tian Yishui, Meng Haibo™, Zhao Lixin, Huo Lili
(Chinese Academy of Agricultural Engineering, Beijing 100025, China)

Abstract: The production line and equipments of biomass forming fuel had been developed to solve the problem of
coordination of equipment, adaptability of biomass resource and the reliability of key machine during producing the
biomass forming fuel in China. The biomass forming fuel process method which can produce different biomass resource
including crop straw and forest residue adapted two shatters method and the mixed method of continuous supply material
and modulating supply material. The biomass pellet machine with forced feeding device and other equipment were
designed. The production line of biomass forming fuel was established in Beijing. The test results showed that the rate of
pellet was up to 98%, compared to single pellet mill, the productivity of production line increased by 17.3%, the
economic benefit increased by 13.3%, the bulk density and particle density was also super to single pellet mill.
Production line of the biomass forming fuel can reach to requirement and it can achieve industrialized and continuous
production. It will accelerate the development of biomass forming fuel in China.

Key words: biomass, straw, equipment, forming fuels, biomass pellet machine



