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IEPORT COVERAGE
 

This report seeks to hiL.l4!,t tt.e r..ior project activzi,:
 
over 
the period from October 19-4 to FeDruary 19H5. in r-r'ti­

cular it emphasizes two relevuant as;pect_,:
 

(1) The engineering group endeavcrz- towards ceveloping aric 
demonstrating new designs.
 

(2) The International biogas Co:feverice that was held in Lairu 

List November.
 

Furtnermore, the rationale for requesting a six-morit
 

cxtension of the project is outlind. 

IIIGLIGHTS OF THE PRINCIPAL ECINE..I!N ACTIVITIES 

T.e engineeringj-c.; ccr.t1nu,,t w*',- tne regular follow-up 
of field digesters at three differert locations (Mnawat, Oma.­
"klakr'ar., b a .a 1.'.2h~ ~ r. r".: -na:..-w e"i -:cr ; 

designs rave been demonstrated at ;,-'.nawat, ar-nd the d'ta4-e, 
design of the large-scale industriu unit to :e attached -o the 
un1w:, :z ifactivities o" t: .''-" - Covpar.y . r. 
completed. In the following par: of this section, a sur,,.ary of 

t.;' .rL demonstration a ot.i ...,..- . --'., w - V!_'_u. 1L 

preser,t.d. The three new demons:rat!o: unts incortorate hOvel 

dusigr, fcatn.res in an uttemp: .L ir..:.ov. ,roductivity a::relax 

t : ajaiiant constraintsz. ?J..' ia.lr..e i. al the :ase. 

pauu ve -ular heatung was inclLucC. T:,. u-.its were also fitted 
with aduquLte instruient A-icr, f, , i;::,pjriAturts Wd 6"­

production rates to eralt clos: perforr,nce assessment. 

/1-T:.e -Eyptian-Crir,ese Unit ,a" :.a%', .9ouseholc) 

T:,v unit started erauz.. L':. :ver.er !9,&4. The :.a 

fet..re-s rd' the E m3 active-v.lutix cl.ester are shcown -: F'_,'.re 2. 
ar: albyout A:.va the ... i " .,.--~ - "" . "ce 
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basic design depends on the Chinese water-pressure concept, 
the
 
devised system is completely different from the traditional Chinese:'
 

desin. following improvemznsL" e'~
t 	itstthe 

(1) It requires le-,s underground depth . i u;o-	 .­for th e . ,' , , .. . , ; : :,'-2 
t. 

i 

esys:,. 4s ea !.er, faster a nc 5 C: C. 0
 
adequate for local village situations a:.c s,.s,
 

-) Lvss spaze is required as a result --;• •
of ,- inl""e.Zn-
and outlet adjacent to each other and to the animall-.shed wall.
 

t4) Partial recycle of the effluent becomes mucn easier 
on account 
of the adjacency of the outlet and inlet chambers,
 

(5) The location of tlhe 
inlet and outlet cham.uers allows optimum
 
slurry heating utilising both the direct green-house effect and
 
the absorption/radiation of heat to and from the animal shed 
retaining wall.
 

t6) Te new 
 design of the outlet chamber helps in increasing the
 
system gas storage capacity while minimizing the gas losses. 

(7)The effluent flows outside automatically Using the gas pressure,
 
whereus in the conventional Chinese unit effluenttnt ,s removed 
through a dirty and labor-intensive manual effort.
 

-
)	The internal baffling of the digester reduces bypassinz and thus I 
enhancus pathogens-killing rate and more uniform diges.ion. 

Preliminary performance appraisal indica:es 
 o'o opera-4or and 
relatively :,igh gas production rates. IZr fa:., --e -arily
sufficient gas during the critical period d- -,he :rinorseascn to 

a :i housetiold fuel requir-,n.r:.. 

j:- :,e Modfjced 5O!DA-Type Di±,estLr (',tro.I' Ava. Fam~l-' 

.,3 m was * Ti, 3 unit put into operatior,, also durin Novembtor
 
1984. Design details are shown in Figure 3 and the unit layout
 
is aci.:,atically presented in Figure .
 

-.-h:.=-.ster body cori'ist I w, pa"rts. werr T" .... 
is spherical, while the upper part is cylindrical irn sa e and 
accomodats tre movable metalric g" 
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This. type atf unit)can be considered as a modified version of the
 
" indan design, where6by the lower part reserbl -.L..... ,..s .,.low 

nd wide model. The cost of, the unit proved to t lower thian L~n 
equivalent Indian type though it would be more suitable for, the 
Eey':;ian conditions (of comparatively lower ambient tefnperZ°utu-,and....
 

hig.rger water table than the Indian case).
 

:iitial tests of the unit indicate satisfac ory 'purformance. ... 
we!l as sufficient k'as production for the family requ-irmutit:3. 

The...p r m n TuTwne. -p - o ahman Awad, ,1-- 1-- Family) 

This new type was desigrned to suit both high water table 
locations and large 6ize installations. As a .a
-.er of fuct, it
 
was intentionally implementud as a small model to test many of
 
the design features incorprated in the unit engineered for Misr
 
AluminiumI Cumpary. 

Digester details and unit layout are shown in Figures 5 and 6.
 
The digester is about 13 m3 
in volume and consists of two compart­
amrits. The first is rectangular with a pyra.id-shaped fixed root; 
while the second compartment is circular and houses the mevable 

maetaillic gas holer.
 

New systems for scum containment, mixino and breakine are
 
installed fo' evaluation. These include a metallic screen located
 
' cms. below tre uppermost level of the slurry in t.!x. ir" -

compar'tment 
to act as a scum strainer, thus preventir its flotaton
 
and at the sarr 
 time enhances its digestion. Also, in the 
n rolcer 
ocated in the second camwber, ar inrcomplet. :one i lco: .". 
the digester to asbist 
in the dsir~d outco- of scun brua'ing anc 

.,ixing. Another feature wc-!:y o,' r.ntion i- th.. th.:, f*rir. cprt- " 
":rt of tht iIhes'.er 'cov'trud ".,a rservuir w.ch act Ls' • ,o 

r.d for heat.r.: ttie :.rd Oor .roduc..t&warm water for t.)-C 
:a -uy
feed.
 

The corSLructior, of t~u:AJt Uias buc-n rec::r~tiy cop~.*d.
:.,d It i ine testtd zt tn tir, of rprepar'nt tnis repcort.2 
2tart-up is s .:,, duleac durit,_, th.. fit Wut.-: : ~~~ 
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3- THE CAIRO BIOGAS CONFERENCE
 

3/1- Organizers and Participation
 

The Conference was organized by tloe Egyptian Academny of 
Scientific Research and Technology (ASRT), the Egyptian
 
National Research Centre (NRC), 
the Bicenergy Systems and
 
Technology (BST) of the U.S.AID Office of Energy, and tt, 
National Academy of Sciences (NAS). A number of International
 
organizations and agencies (FAG, USAID, GATE/GTZ, ICAITI, 
TF$, 

OLADE, GERES) are co-sponsoring the Conference. Over !00
 
participants from 37 countries attended. The Conference w:; 
held in Cairo , Egypt during the period from November 17 o .21, 
1984 and was officially inaugurated by H.E. Prof.. Kame_, 
president of the ASRT on bU0alf of H.!.. ?-of X.. verDu ..y,'y 
Prime Minister and Minister of Higner E£ucation and Scien.ific
 
Research.
 

3/2- Purpose
 

To assess the viability of the Biogas Technoloa' (bOT) and 
propose optirium future courses of actio', for exploILing t:u 
BOT prospects to the fullest extent.
 

3/3- Scope 

The Cnference emphasized a -- coverage f 
environmental, social, econromic ard crganizational aspect 
relevant to biogas systems design, opterazion and diffusion. it 
has been orariiztd to incot'porate txpu renccz triat arc put'tlrunt 
in most part to developing countries. 

10 &;pers were prvsunted. Ttuy car. t: classified rou-:'y 
according to the 
following:
 

6 General topics and overviews.
 

19 Engineering desins°
 

• Gas-use devices.
 

16 Bioconversion anO_,_ i2./t 
 .:-e~*
 



4 Use of digested materials as fertilizer.
 
5 Control of pathogens.
 

3 Socio-cultural aspects.
 

4 Economic aspects.
 

8 Regional programs, networks and aid agencies.
 

34 Country programs and projects.
 

In addition, institutional and infrastructural aspects wvre
 
Jovered through moderately stvuctLrud Lrairstorming ,,-,,or. 

3/4- Project Contributions
 

Aside from the fact that the Conference concept and organi­
zation were predominantly thu Project responsibility, 1.7 P':"
 

were corntributed by Project pLrso11z:l. Iii rany sessions tl:v
 
project Contributed papers re;.resented key presentations. A list
 
of these papers is iw:, Ira t:, followi
 

I- Introduction and overview. M.M. 
 EIHalwagi, NRC, Egypt.
 
Forcei fi-d anays-
 of . and proposec r:eanc for 
optimising their prospects. >.M. ElHalwagi, NRC, Egypt.
 

3- Deuzgn pa:'aneters affecting success and 
 failure of biogas 
systems. '.A. H!ara-, A.". :de' Dayem and !... ElHalwagi, -NRC, 

4- SLudy of trie OptMUhiu operctti:t- cc.nditions for the anaero'-c 

digestion of som.e organic wastes. Sh. I. El-Shawarby, N.A. Shabaan,
F.El-Got~ary and M.N. ElHawag.i, Egypt 

S- The assessment of rethanoger,! ty the qrantitative determination 

of coeenzyme F in anaero: c ;ystems. I. Extraction and
 
spectrofluorometric studies 
 .E. Abdel-Samie, NRC, Egypt.
 

6- The toxicity effect of pesticides ano herbicides on the anaerobic
 
digestion process. :.A. El-u-m:ary, F.A. Nasr and D.A. Aly, N1RC,
 

Egypt.
 

7- The assessment of celuloy., actyvit, in anaerobic digesters 
by tl.u "texti . AA. t:o '_a-n 


I.N. Ma:-,oud, !;C, Egypt.
 



--------

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

8-	 Assessment of anaerobicall'y digestd slur' as a fertiliser
 
ana soil conditioner. H.Moawid, LI. S. Bader.- Dir
 

M.A. Khalafallah and H.K. Abdel s Egypt.
 

9-H epeated application of biogas.slurry anid its effect 0n the .......-

ari, Pyiuld turnips anc. onion plants.NPK 	uptake of whuat, 

L.I. Zohdy, R.A. Abd El-Aziz, N.H. Enany, A.S. Turky and 
S.M.A. Raolwan, NRC, Egypt.
 

1Z- Health risks associated with thL us cf slurry.M.A.A. Tawfik,
 

NRC, Egypt.
 
11-	 Incidencepersistence and control of parasitic asgs and cysts
 

in anaerobically digested wastes. M.A. Tawfik, M.A. Hassanair,
 

and N. Sh. Deghidy, NRC, Egypt.
 

I-	 Inciuericd, persister:.c at, cont. o:' sor.i pathogens durinL
 
anaerobic digestion of organic wastes. r 2. Salmonella,
 
.Srigela, atypical :.Mycobacveria ar.c Clo :ria. M.A, Tawf .
 
A.G. Hogazi, II.Soufy arid L.Ali, NRC, Egypt 

13-	 Health aspects of energy production from biomass, M.M•El-Abagy,
 

S.El-lHawary, II.T. F. ".sv., Egypt.
El-Zanraly ari NR, 

14- Social, Ecological, and Cultural Realities of Biogas Development
 

H.R. Capener N.Y. state College of Agriculture ano life Scivnces
 

USA, and !;.H. Ellialwagi - Pilot Plant Lab-NRC, Egypt. 
"- -A sessmu..t of the feasibility of Rural ±,s Systems, . El awai, 

MhC, Egypt. 
16-	 Devuloptiment ana application of tiogas ttC.r.ology for rural arvasi
 

of 5ypt-Te National hesearcr, Fertr:P'r.... * ..v .
 

A..:. Abdel Dayem and 11.A, Hamad, NbC, _p.
 
Te.,i auvisi~ng uf E :pLiii. bioa ru.... . .
u.r'cct 	 P... .
 

3/5- Major Conference Conclusion- ana Recorjtnaations 

A 11 pag preliminary draft 	 sua.ary' was prepare' 
by 	tile efl of the meetiings to 'o ..... fC.r .e fI .n 

extract:
 

(,r 	 " 
 .
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A- General
 

A.1- BOT has a potential for pro','"di..- fuc', furtilizer ana 

a sanitary means of waste disposal in the rural areas. 

A.2- Despite the fact that the tuctnique is proven and the 

uenefits art aplenty, digesters have tiad a disappointingly
 

low success rate in many developing countries. Poor economics
 

may explain these failures in sotrie casus; tut poor fits butweri
 

cigestcrs and local conditions - a lack of apropriatenes:­

coupled wltn the unability of putting the technological pac:age
 

together and keeping it so - can also be very relevant indi­

cators,.
 

A.3- There is no simple formula to develop a reliable biogas 

scheme tLh t satisfies tht ba!3ic r'-qu rar.s of being a properly 

.integrated technical system havint? t' - .- te-----------to 

the house!.'Id/farnin. systems as well a- .,:e.!_'aLe srrD-ndi,-s 

and that frlls real perceptible needs at an affordable co-s.
 

:r,. requirertrits call for ."L gOvc-rnment s-pport
 

coupled w_-.h a whole sit of !oz.st~ic ,ceasez covering tre tchn,_cal, 

social, financial and institutional aspec:s. 

B- Tecr.n-caI a'.,Liderations 

7he following areas were identifd as nceding further work. 

:-.*- 5Bsic research in the relevant fiel:S of microbiology, bio­

cnemisr:.y a:rd advanced reactor desigr-.
 

5.2- Duvelcp .unt of appropriate digesters ianu optimization of 

pro-riii,& 2ains l.,: *atch (dry f[rr.':.) ar.c pluE-flw 

digesters.
 

L.3- Stano,'razatiori ol' UatL cOcuoi. h r:.: reporting Lr.rouQouL 

tne world to enable useful cor.pari.sons a,:.: utilization. 

. bLgestior of wastes other t:,a:, - manure, for exa. l':
 
agr i c u itu :val re sid u es;,4 q ua t ic p '-a t -_, -0.-i~ c s r -_ ; ':: ,
 



B.5- Fertilizer evaluation and pathege. -ki r­

B.6- Heating and m.ixing of digesters.
 

B.7- Optimization of gas-use devices.
 

C- Economic Facets
 

C.l- The economic contribution of biogas to national energy is likely 

to be small ( - -10%). However, in rural areas, it may be substantial 

( - 50%), and should not be dismissed lightly as it could considerably 

reduce the burden of life in these areas. 

C.2- The key to the economic viability of Liogas lies in maximizing
 

the use of all its outputs and not just in the energy content of the
 

gas.
 

C.3- Fea! iUility assessnients should consider both financial analyses
 

ano social ccst-benefit appraisals.
 

C.4- Economic viability increases with tht scale of application.
 

Large units, such as community scale and plants attached to animal
 

rearing operations are normally more viable.
 

C.5- !!any developing countries ex-end s~:::cz on energy and ferti­

lizers. Sc2 sbsidies induce econor.c s'c:rti :;s and negptive 

impacts or. ' viabii".y cf bio;us sy,'.:. "e-iection of th!ese 

sublJiues ~t ruzbewablc energy specs'co lie *.temscan be of consi­

aeraule natioral herefit. 

5- Social an :nstitutional Aspect,
 

D.1- Successful biogai programs require interdisciplinary apprcach.
 

1.2- bGT daf:'-sion cails for unrJerstajaii6 anrc aisessirg usur needs.
 

Its success depencs on the proper examination of the following
 

crucial questicons:
 

o 	 What types of institutional infrastructure are best suited to
 

support and sustain a broad-scale progr%:. of ciogas developmert,
 

o 	 How t:;e e tt:-:'ocan 	 aulti-ir.stitutiornal,multi-disciplinaryauiC 

fe;aturei of" 5GT development ae prcpurly ra:.agec? 



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

o 	 Are there appropriate and useful rules for private voluntary
 
organizations, for cooperatives and for the private sector?
 

o 	 Should powers od adminstra-ivu over-.ic. of . cjas pr'r.:
 
be placed hign enough in the govurnr.u:,r adir.is:r'ation to
 

faicilitate coordination betweCr, c.Ce!:;U r.cntrries and !;ecial 
interest groups?
 

in conclusion, the Conference noted tnat BGT is a viable option
 
in developing countries to mitigate soie of tle more pressing
 

problemi t:,ey face such as energy, puulic hcalt:; and agricultural
 
productivity. However, it was accepted that it is not the cnly option
 

available ani more work and thought is needed to closely define the
 

conditions w:,re bioeas is trt optimum choice for the policy mgaer. 

4- iiATIOJALL FPh ?hOJECT 2XTEU2IOIJ 

A 	request has been officially made to extend the project till
 

OctoU;r 1985 for the following reasons: 

(1) Allow con.pleticn of the bicgas basic infrastructure within the
 

!,[C biorrwss :xtension and training area. £Cfficient funds (nr Egyptian 

Founds) are already existing within the project budget for th:s
 

purpose. The NRC biormass site will cor.stt.ute a very importar.. base
 

for fulurt interdisciplinary developmen.s anc int.eractiors in ::e
 
-L:'oJr-A fl:C o zoid Wase : " .. : r'*.:: recovery. 

T!;c bicas project principal investi-gatc: is -'sz Th. ptric-±' 
investigator of the NRC biomass program which *c2. es: biogas, gasi­

ficatio;, acvelcpmunt of improved rral stoLe ant cveni;, ur'ur: solid 

wattu managemert and so aony other relatcdarcillary an( --u,;por" activities. 

(e) To pernit proper accomoaticr, aLz irA tallatlon of phaso I" equipment.
 

None of theue equiprnerht has t.een recE!ivd --L yet; though ordered since
 
18il. It seerls, :.oWever, t!,a-, ordr-_ fcr ::.o-t cf tthese equipmert have
 

a 	 :'%: Leer, p!Cte ulso tore .en d.Vcy a,.C ,--alr.dy dispatcns 

(70T review, edlt anG publisi, tthe Confer%:rcc ;raceedinjgs.
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