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Abstract; Aiming to solve the problems of insufficient aeration and low spray uniformity in the existing
equipment during the actual operation of the microaerobic synchronous preheating sequential batch dry
fermentation process, accelerate the degradation of fiber materials and the conversion of intermediate
substances and improve the efficiency of gas production, the equipment spray system and aeration system
were Innovatively designed, micro-aerobic pre-heating sequential batch anaerobic dry fermentation
integrated equipment was optimized and integrated, realizing micro-aerobic rapid pre-heating, spray
uniform inoculation, and efficient production of biogas. The spiral nozzles suitable for the circulation of
viscous biogas slurry were selected through the comparison of nozzle characteristics, and it was calculated
that when the spray area was 0. 6 m x0. 6 m, the best nozzle spacing and pipe diameter were 0. 37 m and
0. 08 m, respectively, and the spray coverage area can reach 87.33% of the surface area of the material.
In order to facilitate the entry and exit of materials, the aeration pipes were designed to be symmetrically
distributed on both sides of the materials, and a total of six parallel aeration pipes were set up. The
distance between the pipes on one side and the pipes at both ends was 0.5 m and 0.7 m, respectively.
The equipment was integrated and coupled with a micro-aerobic synchronous pre-heating sequential batch

dry fermentation process. Through long-term experiments, it was determined that the sequential batch
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start-up control strategy of multiple reactors in actual operation should be eight reactors, the start interval

was 3 d, and the fermentation period was 24 d. Based on the calculation of the economic benefits of

technical equipment application in large-scale dairy farms, it was concluded that the investment recovery

period was about 4 years, which was about 1. 3 years less than the traditional wet anaerobic fermentation

technology. This research can provide a theoretical basis for the efficient operation of the sequencing

batch anaerobic dry fermentation technology in the actual application process.

Key words: anaerobic dry fermentation; micro aerobic pre-heating; fermentation equipment; spray

system; aeration system
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TR BHIL 4 x5 m® iR 50 000 TR BHIL 4 x5 m* iR 50 000
X R RN A AR 206 m® x 8 4R 824 000  CSTR J& i 4% 3= & 5760 m® 4418 1 800 000
it — e 300 m? (A BELEH ) 70000 ki 300 m® (SLBEZEH) 70000
T8 W i A7 240 m® Rk + 14 400 TH W 77 590 m* Y #E 1 35 400
- 430 m* IR ¥+, - 4330 m’ IBEE L,
TH 215 000 R 21165 000
B 5 15 i B 5 35 b 3
[i&] Y 43 &5 HL 30 ~35 m’/h 9 889
IE R AR 48 -0.3 ~0.4 kPa 5000 1E i R AR b R -0.3 ~0.4 kPa 5000
USCEY 200 JEHEN +0.5 B4 148 320 PR RS 200 JEHMR +0.5 BH 518 400
b 8 x5—-80L/S 240 000 k& 5 DN40 T4 5% 273 600
5 3k Sk 304 K5 136 000 T 2 x80WQ50—15-5.5 19 000
Befr KL 8 x LSR — 50 160 000 A EEsE 304 REEAR 136 800
AEEEE 304 NN 120 000 ks 304 K45 216 000
K ) 304 R4EM 25700 K &} i 304 RN 43200
W & e 5 517 1 38 600 ORI A i 4 155 ) 64 800
I8 . AR BTG 2 £ 103 000 b8 i AR B 2 & 172 800
B 6 kW 45000 B 6 kW 45000
oA 5% 4 250 000 680 000
At 2781020 7 462 639
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Tab.6 Comparison of operation cost with traditional process

5 AT LT BIRE KL e eI IR A K T
ZH P/ (JC-4E ) ZH WA/ (LA
153 8919. 09 kW -h/4F 5352.45 25 046. 61 kW -h/4F 15 038. 00
EIRIILES ik 76 524. 86 kW - h/4F: 45914.92
WL+ Wk 64 620 kW « h/4F: 38772
PPk B 65700 kW « h/4E 39 420
HAb3h 50 000 80 000
AT 60 000 J&/ (4F- N) 1200 000 60 000 JT/ (4 N\) 1200 000
AEBAT R ol e
T AT 5 b 4R 1 288. 45 t/4F 257 690 2489. 3 t/4F 497 860
{2 13 220 35 448
iz 4y 2% 219 000 248 838. 75
W& T IH 9% 132 198 354 475
BT HE S 211 677 325 464
HAbz17 2% M 200 000 400 000
e EIW LR E o 4120 m’/d 1691775 6912 m*/d 2838 240
A A HE S g 17.38 t/d 1332177 23.63 t/d 1811239.5
it 696 042. 55 1407 020. 83
4 mB SR PR T TR E A S RO
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