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H g, 427 Yk B AL 2 35 92.8%. Padilla-Rascon 2512 BIFST & IR, MM 1% 28 28 VR I A B, AR [] i
RIKH) 71%, BB RIE 5] 83%. TKEZESF B T 28 IR WO BT 8 FR MM E 52 ), 45 R R IR
R AL P 5 R BE (General energy, GE), ¥ #E H ii (Crude prote, CP) FIUFLAG T (Ether extract, EE) 4372 =
10.27%. 14.60% F11 59.83% (P < 0.01), & TR o LB, Z8 VR B P 3 /M M E R OB E A M
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T F ARSI e 20, & IS0 21 A e 20 L X IR BE W T 2 0%, A RGAE 11.88%, OF [ H 3L bR %
BT 1365
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Ak PR R R BCF AR, JE IR AT RERE T AT, LA A 2R VR B R B S AN Tl Ak R SR AR B s S5

1 MR5EHEE

1.1 I+ H

FOKRAE AT ORI i SRR T B 44 5 & T 4 1 B BRFUT 4R H, A R R R AR AN KT 4 mm, 357K R
F12.5%~14.8% BFET IR BT K5 N SF4E R 34.1%, JEF4E R 25.7%. RITEK 12.1% HIKS) 6.3%.
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Fig. 1 Model of steam explosion reactor (a) and cross section of steam explosion chamber (b)
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(2) FARFEFFI LA IR 1.41 x 10° Ji(kg KO, 7K 5 FE Sy 4.18 % 10° T/(kg-K).

(3) ZE VI s P Bl 2 s ol B 0 M 2 A 3 o Al 5 e, TR DB RIS SE A R A oy, Hiu A%
Ak A T EE R R 2B AN

(4) 25 TH T s 18 A% TS FSF i) AR 0 35 0, — 6 90~300 s, HL & Bl SR FH A M b 47 T B A 470 i
8 2 28 TR AR s T I 2 2 AN T

(5) FEIR 0 R Rt vy, (BB S PR CBERO) 1 B Kl a , Z875IB S W0 BRI BE K ()L 45 C
(50 3 A% P I A5 J5 R R B R 45 °C 247 ) o

(6) M HIHOLT, RIG7EH 5T P47, BUE 28 1R TAE M PRSI IE S 20 C.
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A IR, s AP B SR 22, °C 5 by A BRI P RT I 45 FA R AR, J/(m? s+ °C); ool AR )2 A
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224 ZEABHEZRATHAORE
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HE AT AT
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S E , BBBR Z IR — B 45 °C, 1A H o3 e B T LU AR, 2 34 31 B & A1) HI B0 i Rk
(9 HAR, T LAR A HTEARES
O = QF(l —?) - QF(l— ffs’%gg) (13)

Ao T A IREEIR B, °C; T, MBS 78RR, C.
22.5 FRBWXS K RAAI

TERRDGE AR b, T N T AR T BRI TR 05 R, e R A A 2 P P R, T i R R 1Y
il o AR AR S 7l 48 B8 (Collision theory) !, — &8 7354 4k S i Wk B ML), 55 — 7R 43 SRy ) i
JIE S B 1 25 SOy o AR i AR B T S B e SR D B, X LA B AT A RUA GRS

W =uy(my +my) — O — On— Qu — Ok (14)

23 ZABWHEERE T

PL 1 kg FRFEFF A 4], 7% PR Wi 4k 2 5 e v B b U 100 4 0B P 7 BV REAR Y LE AN 1 s . e
A=) B ZE PR A b, B A 5 PR AR A R RS RE AR I o 1 L AR N, R B AR AT S 1 N R AR
AREIN, PR K B I A P BE-S Z VRl B R b A RE R 20 i) i ELREFE Y 2.27% T 2.43%; 4 AR 73 fiE

F1 KREBERTLEITERMESREEMK

Table 1 Energy distribution of steam explosion unit

Energy distribution Energy/k] Proportion/%
Heat dissipation 19.86 0.24
Material internal energy change 4.35 0.05
Water increases internal energy 187.06 2.27
Exhausted steam energy 200.56 243
Mechanical work 7836.45 95.01
Total energy 8248.28 100.00
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Fig. 2 Effect of steam pressure on energy consumption
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Fig. 4 Effect of material filling ratio on energy consumption
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Fig. 6 Effect of explosion reactor volume on heat dissipation
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Abstract: In the field of biomass resource utilization, the steam explosion technology serves as the key
technology to break the anti-degradation barrier of biomass and realize biorefineries, which is characteristic
of clean, short-term and high efficiency. In this paper, the energy composition and transformation in the
process of biomass steam explosion was analyzed using the basic principle of heat transfer, and an energy
consumption model of biomass steam explosion was established to clarify the mechanical work of steam heat
energy conversion and verify the consumption factors affecting the pretreatment enery of biomass steam
explosion. It was shown that in the process of biomass steam explosion, the established model can not only
accurately reflect the heat energy utilization and transformation process, but also quantitatively analyze the
change law of material moisture content, steam explosion intensity and energy consumption of the charging
amount. This study provides a theoretical reference for the steam explosion technology’s application into the
industrialization of biofuel or biorefineries.

Keywords: instant catapult steam explosion; energy model; pretreatment; biomass; energy consumption;
biorefinery

055901-8


http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.1016/j.biortech.2008.11.056
http://dx.doi.org/10.11858/gywlxb.2012.02.017
http://dx.doi.org/10.11858/gywlxb.2012.02.017
http://dx.doi.org/10.11858/gywlxb.2012.02.017
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.3969/j.issn.1000-2006.2017.01.021
http://dx.doi.org/10.1016/j.biortech.2008.11.056
http://dx.doi.org/10.11858/gywlxb.2012.02.017
http://dx.doi.org/10.11858/gywlxb.2012.02.017
http://dx.doi.org/10.11858/gywlxb.2012.02.017

