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[0ogas Technology Applicatio
INn Zhejiang Province
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Brief information of Zhejiang Province
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eBiogas technology
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et Information of Zhejiang Pro
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46 million population (4T-61 J7 A1)
100,000 square kilometers (10J7F /2 H)

Semitropical climate IV #i < fx)

Fast but unbalanced economic development
(5T i eI (B i A4 )




Biogas technology
B

e Household biogas digesters
OF V=)
e Medium sized biogas plant
(PR ARLE S TAE)D
e Large biogas plant with modern technology
(CRABHEA TR



Household biogas digesters
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Till the end of 2003, (F]20034F 4 11)

e There are 85,652 household biogas digesters
A A85652

e The total biogas yield is around 17.7million

m?3 per year, e.g. 313 m3 per family in

average.
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31337 72K



Mousehold biogas digesters
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e Technology: _ _
fully mixed water pressure digester with
semi-automatic discharging function

R 2 HBH R A /K R E At

e Structure:
Underground concrete drum shape
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Animal husbandry
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Biogas technologies
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People’s living

G

Promote agriculture

feit AN Az~

Promote forest

IR ZRIN

Improve ecological
Environment
B A S

Promote hygiene and
sanitation condition
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Development Tendency:
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e This technology is appropriate for individual
farmer families with small scale husbandry, e.g
to raise 3—5 pigs
NS ARTRIEAR 7 A] R B TOR

e The farmers with small scale husbandry are
mainly in the mountainous and semi-
mountainous areas in middle, western and

southern parts of Zhejiang Province, in which
the local economy is less developed
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e In the northern plains and eastern coastal area
In Zhejiang Province, the intensive animal
livestock farms in medium and large scale tend
to be main type of the husbandry. In these
areas, the household biogas digesters become
less dominated in the biogas technology
development.
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The household biogas digester plays an important
role for income generation in the less developed

rural area, due to the following function:
SRS AR R ok TS, B8 LA R R

Saving the expenditure in fuel, or, saving the
labor for fuel wood collection

T TR S AT SR 055 8)
Saving the expenses on chemical fertilizer

TAE Tk

Increasing the agricultural yield
B 7 AR

Improve the quality of products
S AR ah iR |



and Medium SizeC
Biogas Plants
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e General description

fBEig

e Technologies applied in the
large and medium sized biogas
plants
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General description
Mgt

e There are 114 biogas plants, each
volume is larger than 100 m3

HREIL 100 T oKRBIVES T ARG 1145
e The total volume is 37808 m?3
MR 378087 17 K



Technologies appliec

e Fully mixed anaerobic digestion
AT AR

e UASB+UASB % iR JREISIRIR

- UASB+SBR
PR AR Ve PR HE S R A b A




biogas plant
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e In the animal livestock farms with less
than 5000 pigs, the appropriate technology
IS the fully mixed anaerobic digestion and
the relevant structure could be
underground concrete cylinder type or
underground concrete tunnel type
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Applicable condition for Medium
sized biogas plant

FRVAS AR N &4

e The reactors volume is less than 500 m 3
[V e AR /INF50057 5K

The integrated utilization of the biogas
resources could be realized for supplying fuel
gas for households and/or production,
providing fertilizer and so on.

Se i PR R IE R 25 v S 25 5 A AR LU i

Since all residues discharged from the plant

are used, there is no request to satisfy the

environmental standard for the waste water

discharging.
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Applicable condition for Medium
sized biogas plant

R VR IR Y

e Since all residues discharged from the
plant are used, there iIs no request to
satisfy the environmental standard for
the waste water discharging.

BT R RS RN, XA AT S
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Example 1
biogas plant built in

Xinxin livestock farm in Jiaxin
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Brief introduction

I H A7

Built in 2002 #£-1-20024F
Technology: fully mixed anaerobic digestion

FOR: BIREGIRA K

Volume: 300 m3 . 30017 5K

Total investment: 420,000 yuan RMB
PP 42770

Annual treatment capacity : 15000 tons
FRAFEACPEIR K BE ST 150000

Annual biogas yield: =20000 m3

REAFE P2V K 172000057 772K



Resources utilization™

BEIRA

e Biogas for fueling the boiler for steam
generation
AU T4
Sludge and slurry for fertilizing the rice land
and vegetable growing
VT RN U T FEOR e P
Transferring the waste into energy and
other useful resources.
AR PR R BE R AL e A PR
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Example 2
biogas plant built in Sanlian Farm in Haining
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Built in 2002 #F20024F
Fully mixed anaerobic digestion

R RIREGIRA K

Volume: 350 m3 #f: 300475 K
Annual treatment capacity: 18000 tons
FREALB R K BEST: 18000M

Total investment: 250,000 yuan RMB
IR 25 /17T

Daily biogas production: 66 m3

RER AR T6637 75K
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e Biogas used as fuel for farmer households

HENE ] 127 2 D) Z& e

mulberry trees”

e Sludge and slurry used for fertilizing and
Irrigating 27 hectares of mulberry trees.

VR LA it e

e Creating a chain of “husbandry-biogas plant-

AL T BRI — A R — =R AR S



MBORDA

sislilsEisiEweaTidition for large biogas™

REASTENNH &4

In the animal livestock farms which have over 5000 pigs,
the appropriate technologies are UASB, UASB+SBR and the
main structure could be ground cylinder tanks made of
concrete or steel

5000k 1770, N RHUASB, UASB+SBR H A I [ 7K
Ve BN =X 45 74

The reactors’ volume is = 500 m3

I N A AR 50057 5 K

In some cases there is no environmental request due to full
use residues discharged from plant.

TP RARTE LS RN, N PR BT A D5
In other cases, there are discharging standard for the
treated effluence (second grade of National standard).
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Example 1
Large plant built in
Fujingda Agriculture Co. in Shaoxing

AXTREERVAR AR HARBEASITE




Built in 2000 #J-20004F

Technology: fully mixed anaerobic digestion
IN medium temperature

AR G IREANR M

Total investment: 1.32 million yuan RMB
mATE: 13257t

Volume: 600m3

AL 6005775 K

Daily treatment capacity: 150 tons/day
RERALFERE )1 4 150m |



e Biogas generated is supplied to 340 farmer families
for their daily fuel consumption
AT B 2 340 7 AR 7 B H IR RN A

e The sledge and slurry are discharged for irrigating

and fertilizing over 50 hectares tea garden and 32
hectares of rice land.

VA A 15023 Ui 5% el 132 2 DRURE FHRE AT )
Eliminating the pollutant source, promoting the
agricultural production, saving the cost for fertilizer
etc.
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Example 2
Large plant built In
Zhengxin Husbandry Co. in Hangzhou
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Brief introduction

I H & A

Built in 2003 ## T-20034F

Technology: UASB in two stages

FOAR: PHZLUASB

Volume: 600m3 #AH: 60037 /5K

Total investment : 1.90 million yuan RMB
B 1907 7T

Daily treatment capacity: 150 tons/day
R ACTHFE ) A 1500

Daily biogas yield: 180 m3
ﬁﬁ?ﬁ%mojﬁ%{ﬁ



Resource utilization

A

e The biogas supplied for the canteen in the

vegetable fields

VNV T 1%, A7
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farm and the farmer households nearby
AL AR T R AR P AE 9 AR

The sledge and slurry are used for irrigating
and fertilizing the fruit trees, bamboo and

A=A A E AT A

No pollutant discharged to the environment.



Example 3
Large plant built in

Xizi Animal Livestock Farm
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Built in 1997 #:119974F
Technology: UASB+SBR

FiA:  UASB+SBR

Volume: 500m3 #AH: 50037 /57K

Total investment : 1.30 million yuan RMB
B 130770

Daily treatment capacity: 100 tons/day
R ALBERE ST 9 1500

Daily biogas yield: 500 m?3
BFERF=IHAB00 5K |



Resource utilization
RUEF)

e The biogas supplied for the canteen in the
farm and for the power generation

WA A BB T MO 1 A
Through UASB and SBR treatment, the
effluent is discharged to an aerobic pond.
From the outlet of the aerobic pond, the

treated effluent satisfies with the second
grade of National Standard.

BILUASB A1 SBR I LIFALELS, PR HEALFA
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DEWATS

decentralised

wastewater

treatment

systems

- Over 200 systems
operating In India,

Indonesia and China



DEWATS







DEWATS

Decentralised Wastewater Treatment
in Developing Countries

Pequelan Flantay de Tratumiento de Aguss Residuales

D metless (Aplcaden en Pabves Andipot}

Posxibilities of Increasing Blogas Productien by using

Different Mivinres of Anlmal Woster

Decentralleed Wante Waker Treat ment Syetems

(EWATE)
The Readers Survey

Evaluation of Biomethanatien Potential of Seected

Imdustral Organle Eflwents in fudis
Blegas Upers Survey 1888 in Nepal

Remarks sm Cantrol Parameters for Decent ralised

‘Wastewaler Trestment Plasts (DEWAT 5)

Commwunity ve the Engloer

T e,

Desired Foture Structure
I the Blegas Secior |n Nepal

wiemslan of Fdogas in Nepal

ke Lighiimg through Biogas
im Tirihal Arcas of India

Porification Biogas Digester
real Excrement and Sennge
apktal of [nfectivus Discases

‘ltratien Pit for Dewatoring
Biogas Plani Slurry in Hills

Biogas Pressure Regulator
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sedimentation pond

Sedimentation —> AN .
septic tank
> I
—>
A 4
Al’_l aerqblc anaerobic filter
digestion T
I —
v planted gravel filter

Aerobic and
facultative

aerobic-facultative ponds and aerobic polishing ponds

Post treatment

| —



Technical
Characteristics




Application




Sino-German
Technical Academy
Shanghai, China




case studies
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biogas utilisation for lightning

irrigation of
gardens

irrigation of

gardens
inlet 0.00 :} | outlet
I I T T L
— N i 3}
| T ﬁ [
sedimentation  1st _ 2nd 3rd aerobic water tank
tank (10m?) anaerobic  anaerobic anaerobic biofiltration  for
digester digester digester (201 m?) irrigation
(165 M3) (165M3) (165M3) (60mM?3)

System-Layout
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case studies
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Spherlcal Dlgester under constructlon
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Administration Building
& Guesthouse
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Normal Univers

Dormitory
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Should you
require more
Information...

... please do not
hesitate to contact us:



overview
case studies

Place People Volume Construction Flow Spec.Cost Consumption

[P] [M3] Cost [¥ RMB] [m3/d] [¥ RMB/m3] [I/P*d]

1. Shanghai
Professional
Academy 6 500 706 740.000 138 5 362 25

2. Wenzhou
University
Campus 49 000 24 500 18 420 000 3275 5 625 65

a. Admin.
Building &
Guesthouse 2 300 450 + 500 846 000 186 4 548 80
b. Normal
University
Dormitory 2 700 500 + 600 979 000 215 4 553 80
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Borda-Projectoffice
Zhejiang University of
Technology, Prof. Ma Chi
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