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1s a. pa.rt of the ~cultural and fa.rm livestock production cycle it is 

?Ossible to :na.ke full use of orga.."lic wastes such as manure ~ straw. 3y 

:Deans of anaerobic digestion their stored energr can be released as fuel 

in the form of biogas. '!his extension of rural energy resources !las an 

important economic value. 

~s bas been demonstrated at De-yang County Jorticnltura.l ?a.'1'm, 

3ichu.-m Province' a. SZRa.11 model fa.1111 producing mainl)" ::llilk am fro.it. 

'!here are H50 :nilk cows and over 21 ,000 fruit -:ret s. Since 1974 they 

!lave .ised cow manure a.s a raw· :na.terial -l;;o produce bioga.s and. 'they have 

shown tha.t the integrated utilization of bioga.s ha.a given fa.voumble 

economic results. 

1. 4pnronriate 3iogas Teclm.J!2.!.I 

Over a. period of seveml years ten bio~s digesters have been 

comissioned with a. total 70lume of 1, &...~ :n3 a.nd. r.mging in size from 

60 to 300 :n3. 'IWo 60 m3 d.igeste!S a.re Nmxi, the remainder a.re ~cta,rur11la:-. 

Digestion has been carried out in :3. normal manner and wi tb.out heating 

apart from a trial heat exchanger system on one 60 :n3 digester which ·'18es 

waste heat from a diesel gene1-ator set. Construction cost per C1lbic :net~ 

ca..pa.ci ty is 10 ytan on average. Nor.na.l opera.tion ha.s been a.chieved Iii th 

these digesters 3.lld the yearly a.vera.ge production rate of bio,g"d.S has been 

0.2 m3 per :::i3 digester volume per day. 

Production of bioga.s at this farm is characterized by a. rational 

overall con5tt"llction arrangement ri th an integrated biogas utilization 

system. 'Ibe fa.rm is located on a hillside and sitin~ of digesters has been 

determined according to geomorphological conditions and according to 

orchard. requirements for fertilization aml irrigation. ~ ad.di tion, 

digesters a.re positioned centrally relative to the milking sheds, ~;:ter ta.nka 

and the bio.gas :power stations. The mi~ shtids a.nd water stota~ tanks 

a.re higher up the hillside than the d.igesters, •..rhic!l in tum .3.~ above the 

orchards on the lower slopes. '!bus cow shed manure can be flushed ri th 

fresh ;rater by gravity flow into a.. mnure feed. tank a.::'ld. hence into the digester. 

Di~sted slurr:r is released from the di~ster by O?f!ni~ the outlet 3luice 

and. this then flows .3.lon~ the hill3ide a.utomatiC3.lly ~o irri~t~ am fertilize 

the orchards. Zlectrici ty generated from the bio~s is used to ;rump '"'ater 

into the 1 , 700 :u 3 watel. 3tora.ge tanks. '!here is also :1. ~vi ty feed spri!'lkler 

irri.g'3. tion 3yste:n ·ii re ct from the tank . ..,hich :;>rovides controlled i:-riga.tion 
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iron pipes to a dining hall generator and to an ice factor:r. Over 70 % 
of the domestic and power ~ne:ra-cing needs of t.te fa~ are provided by bioga.s. 

2. Outsta.ndi.rur S:Conomic Results 

Biogas is a :ml ti-f'unctiona.J. energy resource and De-yang County 

Horticul tuzal Far.n has been able to provide a la.rge quanti t:y of ma.nu.re 

so that integrated utilization of the biogas has produced outstan:iing 

economic results. 

2. 1 ~l!Bnd for the domestic and :;>rod.uction fuel requirements at the 

farm !lave been met. At pre3E!nt, three collective dining halls (sup~lying 

340 C1!Stomers) and all the :nilk sheds use bioga.s. Coal has been 

completely- re!)laced and the use of biogas represents a savi~ of 120 tons 

of coal which would cost 4,200 ;:tuan :;>er ..,.e.J.r and ·.«>uld require transpor;ation 

'.abour of 700 :na.n :ia.ys pe1 year. 

., ) -· - ::9iogas can be converteC. to electricity and used to provide :native 

,?Ower. If it is used to drive an internal combustion e~"le coup:ed to 

a ~nerator then utilization of the a.gri.cul tural by-products v.411 reduce 

electricity ccnsumption and avoid difficulties associated wi.t:1 :;>TOvision 

of a. :;>ower supply. ?arms .,,here a.g:-icu.l ta:ral wastes are available as r.iw 

:nate!'l.al for digestion are ~:i.1'ect sites !'or bioga.s plants. By using just 

the locally ~vailable wastes, raw :naterial costs are kept cheap and there 

is no collection ?roblem. Farms iihich 3.d.1Jpt this rill have an independent 

energy source, will iecrea.se their oil consumption, reduce thei:- process~ 

cvsts and ~neral~y promote their stability and independence. 

De-yang County Hcrticultural ~r.n det up a small bioga.s genera.to!" 

sta:tion in October 1976 and subsequently 6 IW, 12 ~·l and 50 Kt-!' diesel sets 

~re: insta.lled ri th a to·~a.l engine rating of 118 horse power. CUmulative 

power generated to the end of 1979 was 55,340 Kt-JH used ma.inly for '"'ater 

pumps and lighting. 'lbe whole fann is So % qelf suf~icient for elect?-ici~y 

a.t night and in :ld.di tion provides li.~t to nearly si::c production brigades 

in over 200 hC'mes. 

For :nodification of -!:hese compre3sion ignition engines for bio~s 

utiJ.iza:~ion 3. lllethod prooosed bJ· Si~huan ?rovinci3.l ?a.rm :>ta.chiner:r 

Scientific Instttute has been 3.dopted. ~ia is '!asy 3.nd. chea?, requirin.i;s 

oni:r 3. simple bio.yl&-iJ.ir :nixer. 'lbe origi!ia.l machine ia othenrt.se 
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unchanged and the system is safe and reliable. Savin~ in diesel oil 

consumption a.re o~r 70 %. The above institute !las successfully run 

these diesel engines on biogas rith savings of up to 95 ~ of diecrel 

oil consumption. 

~ectrici ty generation cost ~r !Cm a.t !)e-yang fforticul tura.l Fa.r.n 

is only 40 % of the cost of electrici-:y from the state network supply. 

Over the ";Bst three years overall 3&~ on electrici-:y have been 

12,000 yuan. llso by using bioga.s a.s fUel they have saved 16,610 kg ~f 

diesel oil. 

3. Ia.bour Savina's 

Since introducing !he gravity feed to ":.ne digester together rith 

gtavity disci'large of digested effluent to the irrigation channels for the 

ol'Cha.rds,. :nuch lesc labour has been required for carr,ri.ng fertlizer and 'lita.ter. 

'lb.is reduces the work load a.zxi. saves on labour cos ~s. .3ince 1975 an '!t>tinated 

30 ,000 11orlcing d.a;rs have been saved. 

'!able 1. Cost per KWH generated using a. 4125 A diesel generator se.;_; 

Combustion ·fype 

Diesel only 

3ioga.s/diesel Jlix 

3ioga.s only 

Gast :>er !Olli (;ruan) 

0.1254 

0.05:;;. 

0.041 

Note: cost per Kii'H .;.nclud.es labour, fuel oil, lubricating oil and 

ma.chine maintenance. 

4. Extension of Production Operations 

'Ibis farm has broadened. its produ~tion a.ctivi ties since it increased 

supply and also labour 9fficiency has been promoted. Farm income has been 

increased by settin,g up a ba.tter:r factor,r and an ice I'actoey. 'lb'!se sideli.."ltls 

represent 38.4 % of the farm's c•1rrent production value. Th.us thro~ the 

in:egra.ted use of bioga.s De-yang Soz-1,icul ture.1 Farm production ha'3 been developed. 

Electricity a.nd fuel eX1>9na.i ture savin~ a.re a.bout 33 ,ooo yw.n. Sa.vi igs ":hrough 

a. dec~ase in fa.rm ~'orkers and staff expenditure are over 4,000 ,7Uan. Th.e !'a.r.n 

went into the red in 1973 but in 1978 3.!"d 1979 it S1ho>!ed profits of 6 ,ooo and 

37 ,000 yuan res?ec1;;·.--.:ly. '!he total production 1.ra.lue in 1979 was 123 :S of that 

in 1978 a.nd over t...,ice that ~f 197 3 before bio~s 'iolas L"ltro'"uced. 
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De-~ :!orticul tura.l Pa.r.n is now iesignin.g 3. develotnent ?rog19.1Dme 

~hich ..-ill further integrate bioga.s utilization and promote :nod.el'!l:ization • 

Over the next t-"'o years the number of !Dilk cows rill be increased and it 

is ?lanned to build an :00 m3 bioga.s -;>it. 'Ihrou.gh i."lc~ases in biogas 

production 3.ni improvements in its utilization it is expected to raise 

the farm's level ~f self sufficiency for electricity to ec>-90 %. !n 

3.Cidition, other potential of bioga.s digester 09eratior.. 'rill be developed. 

such as using the biogas d.igester residues for feeding fish. It is 

ex?ected that this new level of bioga.s utilization rill show furthe!" 

outstanding economic benefits. 



Table ~. The efteota of oil &Hvina fro• drlvinc 41•••1 
11 .ch!ne with bio-a:•• 

• ·------- ·-·-·--........... -.........-•-• ........... ..,,. ..; .• -L'r ·: :.·:.;..;:.:.~.::..:.. ::--; ·..:.~-- • .... 

fo!odel !{W/UP cltarting dnte 
ot o~eration 

··------- -- -- ·--- -·-- ·- --- -------
1105( bin 

J'1s only) 6/1 o 1Y75,5, 

2105 ll/20 1976' 1 • 

4125A 50/UU , 976, 1 o, 

Total operat­
ing hour3(hr.) 

Generate 011 s~ving ~tati~tio 
(KWH) r11te( ") date 

--- ----- -------------------

,,77 18538 95-98 1979. 12' 

982 6688 70-75 1 'J79 fr( 

118., 29625 70-75 1479, 12 

--~------------~-~---~-----·~~~-----~~-~~----~-~---~~· ~ 
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