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1. INTRQDUCTION AND SUMMARY

This is a report of a mission from 3 May to 10 July 1984. A return mission is
scheduled for September 198L to complete vhe work for which the terms of
reference are given in Appendix I.

During a meeting in Vienna conducted by Mr, M., Maung, and Mrs. D. Runca,
backstopping officers, the consultant was adviced also to draw-up a master plan
for the impiementation of a National Charcoal Industry Development Programme in
Somalia.

Impecdistely after arrival in Mogadishu on 3 Mey 1984, the specific points and
tasks of the mission were discussed with the Genersl Maneger of the National
Range Agency (NRA), Dr. A. Karani, The summary of this discussion is attached in
Appendix II.

Several conversations and interviews with the charcoal cooperatives in Mogadishu,
representatives of the planning department and charcoal dealers revealed, that all
previous assessments can bde considered as still valid. No improvements have been
cbserved.

Therefore the present status of the charcoal production and the charcoal markets
in Somalia may be best cnaracterized as follows:

- the cooking fuel for households consists mainly of charcoal. Apart
from that illegal firewood markets exist and prcvide part of the cooxing
fuels used in households, Kerosine is not likely to become a substi-
tute fuel for cooking,

- the charcoal is exclusively made from forest wood, The utilisation
of forestal and agricultural residues is not known to the charcoal
makers.

- charcoal briquettes with their energy saving effects are not available
on the markets, N

- the use of charcosl manufacture by-products and their commercial
value are not Xnown to the charcoal makers.

The National Range Agency as reponsible institution of all public forests in
Somalia is well aware of the heavily wood cut.ing by the charcoal cooperatives and
the associated resources depleting effects. An obvious sign of the speed with
which the charcoal makers are progressing further into the woodlands is the fact,
that the distances between the charcoel camps in the Bhaicows area and the city

of Mogadishu have increased about 150 Km during the past two years only,




It has been recognised generally that only a well orgsnised demoastration
and training programme will have the efficiency necessary to change the habits
of the traditional charcoal mekers and to create the awareness for applicstion

of less wasteful methods.

The improvement of the charccal production in Somalia has to be propelled

on two levels:

- modifying the present earthmound kilns with "forced draft” attachment for
the achievement of betiter charccal and for collection of liquid by-products.
Training of the charooal makers ia the construction and operation of kilns
, with fixed shells, preferably kilns of the "Half Orange" cype made from
} clay bricks.

- replacement of forest wood by forestal and agricultural waste. Setting-up
a charcoal brigetting piant for the processing of the char obtained from
waste conversion and of the charcoal fines falling out of the present earth-
mound Xilns.

A National Charcoal Industry Development Programme of such size will require

a period of time which is estimated to be four years at least.

The part of the charcoal development programme dealing with the conversion
of waste - Somalia abounds in particular in agricultural residues - will demand

A
extensive research and test work.

Due to the present econcmic status the National Range Agency was not able to
care for the usual financiul arrangemeits concerning transportation costs, purchases

of tools and smaller equipment.

Therefore a request for USD 2,550.- had to be submitted to UNIDO in Vienna

and was approved by the end of May.

For the design of the masterplan more data had to be collected. The necessary
interviews and discussions took place mainly in Mogadishu. Contacte have been
made with NRA, the marketing and production charcoal cooperatives, the ministry

of planning and local banks as well as stores and meintenance shops




However, longer trips scheduled for Kisimajo and Bhaidowa had to be cancelled

due to 2 severe gasoline shortage lasting for more than five weeks.

During the first visit to the new forestry school in Afgoie it became clear
that no laborstory space to accomodate the charcoal research and training centre can

be provided for the time being.

The two alternatives will be discussed in the respective chapter of this

report and a recommendation has been included.

The lahoratory equipment already purchased by UNIDO is stored within the
premises of the UNDP/Mogadishu. The inventory has been checked and compared with

the original purchase documents and no parts have been found missing.

During the following weeks equipment has been procured and the retorts for

waste conversion have been constructed and are now stored at UNDP alsc.

The concluding phase of the mission, is scheduled for September/October

of this year.
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2. MASTERPLAN POR THE NATIONAL CHARCOAL INDUSTRY DEVELCPMENT

PROGRAMME

The_concepts

The National Charcoal Industry Development Programme will coor-
dinate all charceal activities,including source research and test
orogrammes for glternative raw materials.

For this purpose a prcject manager will be apvointed who will
pursue the task along the lines set-forth by the masterplan and
in close cooveration with the NRA.

The design of the concept is made in such a way that a high dissemination

effect for improved charcoal making at various levels will be achieved.

Since charcoal making in Somalia involves about . 12,000 versons,
including the transportation and marketing of charcoal,any changes
may have undesirable socioceconomic effects . :-,if not carefully
planned and integrated into the existing system. '

On the other side Somalia offers ideal conditions.-- for the vromotion
of better and more effective charcoal technology because of a well
established organisation represented by two charcoal cooperatives.
Therefore, any al‘erations and . promotion of better kilns has

to be dene through Joined activities with these co-operatives.

Therefore the demonstration and training under the National Charcoal Industry
Development Programme becomes very improtant. The future project should train

a minimum of 50 chercoal studenls per annunm.

The charcoal project also must engage in direct suoport of the
charcoal cooveratives by assisting_ 2and advising the members of the
charcoal camvs,whenever they have adopted the vprovcsed techniques.

The other objective of the National €harcoal Industry Programme
will be the evaluation of forestal and agricultural wast resources
oresently untapved.

The conversinn of these . raw - materials will require the apoli-
catinn of more advanced technology and can be considered as a se-~
par.te section of the Programme not necessarily be covered by




the charcoal production coobveratives.

However, the obtained products from these new production centers
have to be promoted and marketed by the charcoal marketing coope-
rative,whether they are charcoal briquettes or the familiar lump
charccoal.

The National Charcoal Industry Programme will include all regions of tae
country. It is proposed that it be carried out over a pericd of four years.

A~ the moment it is not sure whether the four years will be sufficient to
alter the present working habits and the structure or the charcoal industry in
Somalia. However, according to experience with similar ckarcoal progrsmmes i
various countries it is very likely to achieve its goal within this time frame.
On the othef side the National Charcosl Industry Programme will progress, if it
is able to prcve and demonstrate the commerciai values of the envisaged techno-
logies. The charcoal cooperatives will embark on it, because it will contridbute

to their own benefits.

Descrintion of *he brogramme:

The submitted mastervlan disting@ishes between three major
working sections,which are .suvvosed to start 2%t the same time
and overlap -~ with each other:

Section 1. Research and testing work
Section 2. Training orcgramme
Section 3. Technology transfer

The latter section represents the main goal and is designed <o
implant a hizh niamber of improved kilns ver year and also tc
establish sufficient waste converters in selected areas.

The inout tu section 3 will come from the *wo other sections.
Ne assume that the oronosed research cavacity will he ahle to
evaluate the commercial utilisation of two different waste or
residue sources ver year,This will eventually. . 2llow the estah-
lishing of ﬁore than three oro*toyve olants for the manufacturing
of charuoal:briquettes combined with a3 sizable zas production




for electricity or steam.gemeration.

The project should have a training capacity which enables it to
turn out apvroximately 200 charccal trainees within foue years,
which equals apor. S % of all charcoal makers oresently ove-
rating earthmound kilns.Since these trained students ve
become acquainted with the construction and overati:n as well of
the modifiled earthmound kilns and gained sufficient exverience -
with fixed shell kilns they will ho cavable to transfer their
8kills to others. .-

Under the great number of available and commercially droved <tech-
nologies for improved charcoal making we have selected the follo-
wing types:

Earthmound kiln with forced draft:This kiln tyve has zaized large
vopularity especially in the Eastern countries of Eurove like

Russia.The technique offers the advan*tags »f the controlled air-
intake ,which minimizes the damage of over - and underburning

of charcoal,yielding uniform charcoal quality.It is also pes-

sible with the addition of simple devices to collect part of the *%ar
oil,which represents a substitute for heating fuels in particular
natural oil. )

Investment costs cof"forced draft"kilns are very low and their ope--
ration i3 similar to the traditional method.

Arzentine or Brazilian fire brick kiln: These kilns can be build

from clay and without foreign materials.They vary in sizes between
8 m3 and 80 m3 of capacity.The advantage has to be seen in their
fixed shells with calculated airinlet ports and smoke outlets.

The operation requires less attanticn as for any other kiln tyveg.
The charcoal aebtained fromthese kilns is of high quality and sui-
table for all industrial vrocesses.

3oth kilns are the most vovular <types and their number may Ye

in the range of several hundred thousands in South America algone.
They also can be constructed with external heating chambers.
Henceforth having the cy2le characteristics of charcoal retorts.
Construction cost do normally not exceed USD 200.- ver kiln,if
suitable clay can be found in the vicinity of the kiln sites.

Qildrum retort: These retor®ts are assembled from svent oildrums.
They can befitted with Zas pipes for gms collection.
They are usually employed for the conversion of agricultural -

wast>.Since most of these waste materials are obtained in small
parti?les the vielded char has to te agglomerated .f used as
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househcld fuel.

Typical raw materials in Somalia are: cotton stalks and cotton
gin waste,sial residues,papaya plantation waste,sugar cane bagasse
(excess bagasse from sugar factoreées),banana plantation waste,_
forestal residues like bark,brush,leaWes,etc.,waste from lumber
overations,shells and husks of coconut olantations.

The time frame and further details of the entire workload to de
verformed by the vroject have been given in the submitted draft
of the masterplan.

Apvendix 4 displays the structure of the provosed kilns and a
simple briquetting machine ,which can he assembled from scrao
material.

Costs of the National Charcoal Industry Programme: The vri:ces
for the equipment -~ research and training facilities - have been

determined according to the quotations obtaired from stores and
manufacturers in Mogadishu.They are listed in the submitted draf<t
of the masterplan.

The estimated investment will be arpr. USD $0,000.- and the annual
expenditures for the personnel,trainees, maintenance and offive/
research work USD 160,000.- .
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3. Installacion QF THE CHARCOAL RESEARCH AND TRAINING CENTRE

Site selection: During *the previous mission this question had
been discussed with all institutions involved and ¢t was . -

.. aggreed that the new forestry school in Afgoje should
provide the svace for the vroject office,laktoratory and training
ground.

Afgoje is located about 45 km west of Mogadishu on the cross-
roads to Bhaidowa and to the south.

The main reason for criosing Afzoje is *the
fact that the university of Mogadishu with i*s research facili-
ties is near enough to vrovide suovort whenever it may be

needed.

Another consideration may he seen in the circumstance tha% the
farmlands sT~rounding Afgoje are the largest in Somalia and abound
in agricultural waste.Therefore it is very likely that scme con-
version plants for agricultural waste may %e located just here

in the future. '

Necessary electricity and water supvly are secured,which ls one

of the basic requirements for any research work.

With this choice,however,we had to accept she drawback of far dis-
tances to the actual charcoal camps,which are located in 3haidowa
(250 ¥m) and in the Juba Valley area(450 km).This will cause addi-
tional expenditures for the transportation and accomodation of

the future gharcoal students.

Since all these questions have “een discussed with the revresen-
tatives of the NRA . why assured that no ohjections to the

UNIDO vlans will arise ard who con®irmed their full support.

Costs for wuildings and construction work: During the first vi-
sit -o the new forestry school in Afgoje we were advised that
for the time being and also for an unknown veriod thereafter the
management of the school will not be able to provide adequate

space for the project office and the laboratory within their
exXisting oremisses.

It was further learned that the originally planned size of *he
school could not be realized due to the lack of funds,although
sufficient ground is available <for exvansion.

Several altg?ngtive solutions are now available:




- construction of an adequate building of 150 mz.In aopendix 5

a quotation from a local construction company is attached.
The estimated costs will be USD 60,000.- if prefabricated buil-
ding vanels are applied.
Construction work 2~ne in the traditional way and with fire-
bricks will be cheaper but requires longer time for completion.
The exact costs have not been determined because of lack of time.
- vplacing the office into a fourty foot container and the labo-
ratory into a 12 m trailer van.
Although this way would offer the advantage of 2 mobile char-
coal laboratory,we do not favour this idea,hecause there Iis
no need for this tyve of fieldwork
- modifying the lecture room with its kitchen annex in the nurse-
ry ,which is located apor. 1,000 m apart from the school.
Estimated costs USD 3,500.- including the hMasic furniture.

We suggest to pursite the latter orovosal,which could be realised
during the second pnase of this mission,if the necessary funds
will be provided in time.

The vbuilding has been .checked-. - by the consultant:- The walls,
condition of the roofs,ceiling and floor are sound but will need
some repvair. Also the docrs and taie window shades require some reinforeing

to warrant more security against wilfully damaging.

As far the general security is concerned the charcoal laboratory
would be situated in a guarded comoound near - the offices

and accomodations of the nursery versonrel.

The training kilns and and other facilities can be placed nearbdy
and smoke leaving the kilns,when in operation would not affect
residei“ial asreas or versonnel quarters since the distances
Petween .1e :iln sites - can be keot sufficiently svaced.

However, one disadvantage is that during the reiny season the access from tae

main road to the nursery (500m) may be in bad condition and difficult to travel with

four-wheel-drive cars.

This proposal was discussed and reviewed with the Director of Forestry, Cr. Jumale,

and found as a most suitable solution.
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4. COST ESTIMATE FOR THE SECOND PHASE OF THE MISSION

The consultant has been advised by the NPA that the govermment
will not be able to contridute by funding the necessary odurchases,
labour,etc. during the second vhase of this mission.

Therefore certein provisions by UNIDO nave to he made before

the begin.

Kiln construction: It is intended to build a Half Orange kiln
with a capacity of 14 - 15 m3.

Approximately 1,500 firebricks are necessary.Presently the brick-

factory in Afgoje does not vroduce bricks and will resume oDeration
later in this year.

It is very doubtful whether the factory will be dack in overation
ir: time. We +herefore have decided %o use part of the bdricks of
the uncompleted beehive model kiln,which was erected two years- ago.
In the meantime we have discarded the idea to finish it because

no switable iron belt Zor he dome can be located in Mogadishu.
The oild~um retorts for the agriculturak waste conversiocn have

hbeen assemhled already and are now stored at the UNDP premisses
in Mogad‘shu. .

The earthmound demonstration kiln with "forced draft” and oy-
rolvsis o0il collector will not erected hefore the actual oroject
will start.

The estimated exverditures for the kiln programme will therefore
consist of transportation and labour cost only.They are contained
in the summary list.

Purchases of equioment and tools: Most of the equipment h3s Deen
acquired already and is stored in the UNDP dremises in Mogadishu
also(refer to apvendix & ).

Since NRA will not be able to vrovide maintenance .and zasoline -
fa» transportationwe have also included the essgential items in
the following list. .

Qur comvilation also containes exvenditures a*t the construction
gsite for tools,cooking set for the vrevaration of tea,etc.




Nr. Item descriontion SoSH UsD
: Radius rod with leader - 350.- X
1 Mason hammer,heavy weight 750.- bs.-
2 Broadleaf hacks 600.- 35.-
1 Ark saw for wood cutting 500. - 30.-
2 Torch lights,spare batteries 350.- 2C. -
b 0ildrums,200 1ltr each for water

storage 2,800.- 165.-
10 Jerry cans for water and gasoline

transvortation L,200.- 250.-
1 Construction material for shed 2,00C.- 120.-
1 Kerosine stove 1,800, - 105.-
1 Set cooking utensils 1,200.- 70.-
1 Set table and chairs 2,000.- 120.-
2 Pad locks 260.- 15.-
1 Foot locker h50, - 27 .-
1 Towing cable for car 800. - 50.-~
1 Socket wrench set 6,500.- 385.-
1 First aid kit 800.- 50.-

Sundries - 250.-

Total equipment expenses 2,087.-

All orices are based on quotations obtained from
and maitenance shove in Mogadishu and Algoje.

Conversion rate: 1 USD = 17 SoSH.
It has also to be vointed out that the inflation rate in Somalia

first guarter of 1984

local stores

according to the statistical figures,collected by UNDP for the
was apor. 40 %.Therefore an allowance

may Decome necessary .for all-purchases later in this year if the
inflation ra3e continues to orogress.

X) has to be made outside of Somalia,because no workshoo with

necessary machinery could ®e located in Mogadishu




Summary oI the necessary funds:

- Medification ~m3 restoring of building
for 0ffice/laboratory

- Construction material for kilrs
- Equipment and tools

- Labour expenses,one mason, two helpers
30 working days

- TIransvortation expenses
Car rental,one 4 WD for 14 daySX)
- Gasoline,oil,maintenace for one 4WD

Total expenses

x) it is assumed that the govermnment will orovide adequate trans-

vortation after the first two weeks.

UsSD 3,500.-
USD - .-
USD 2,087 .-
USD 1,“50.-
UsSh 600.-
USD $50.-
UsD 8,587.-
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5. STATEMENT OF EQUIPMENT PURCHASES

Upon request UNIDO has aporoved funds of USD 2,550.-(Pichler's
telax No, PYS 37666 of 30.05.84) for the acquisition of equip-

ment.

This amount includes USD 650.- for transportation expenses.The ba-

lance of USD 1,900.- equals apor. SoSK 32,300.-.
The following purchases were made:

Nr. Item descrip=ion SoSH
1) Tools,auxiliary material for retort
Sevcom Comp. inv. 745§ 6,050.-
2) Assembling of two charcoal retrots,provi-
ding of cover lids and gzas vives
Doolco Comp. inv. 2034 ¢,600.-
3) One footlocker
Local market Mogadishu Loo.-
4) Tools,auxiliary material
Sepcom Comp. inv. 806 8,640.-
5) Three oildrums
Local market Mogadishu 2,250.-
6) One footlocker
Local market Mogadishu 450.-~
7) Fotocovies
Otika da Sare ee 3anadir Comp. 130.-
8) Transpor{ation of two charcoal retorts
Mr. Abdulahi Hassan ' 500.-
9) Fotocovpies
Shabeele Fotocovy Comp. 145.-
10)Wrench for Landrover
Mercedes 3enz Mogadishu 102.-
11)Landrover revair 300.-
12)0ut of pocket exvenses for helpers.‘
watchmen, tips 470.-
Total expenses 29,037.-
Received from UNDP: check # 84117 15,C00.-
check # 841135 15,000.-
Total received 30,000.-




The balance due to UNDP of SoSH 963.- was handed back to
the accounting department together with the submission of
all original receipts.

For the purchase of gasoline.,oil,etc. couvons were obtained from
UNDP and endorsed at the designated gas station in Mogadishu.

(storage list attached in appendix 6.)
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Appendix 1. @

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

UNIDO ’ 2 December 1983

Request from the Government of the Somali Democratic Republic

For Special Industrial Services

, INTERNAL
sty sou SIRRTFERETION 1 .c
Post title Expert in Charcoal Production
~ Duration Four months (split mission possible)
Date required As soon as possible
Duty station Mogadiscio, with travel within the country -
Purpose of project ' To assist the Government in the improvement of charceal

production from biomase resources and in the propagation
of more advanced technologies including techniques
involving the recovery of by-products.

Duties In close co-operation with the National Range Agency (NRA)
and other appropriate Governmenc authorities, the expert
will specifically expected to :

v l. Assist in the establishment of a labofacory at the
Forestry Training Centre in Afgooye;

2. Construct and operate a Brazilian type beehive brick
kiln; '

3. Train national personnel in the construction and
operation of such kilns;

4. Conduct a course on charcoal manufacture which
includes ’

. demonstration of improved brick kilns;

small-scale and industrial charcoal production;

raw materials requirements including biomass

waste materials:

d. charcoal quality concrol;

G oM

..
Applications and communications regarding this Job Description should be sent to: -
Project Personnel Recruitment Section, Industrial Operations Division
UNIDO, VIENNA INTERNATIONAL CENTRE, P.Q. Box 300, Vienna, Austria
oy e v - .'u4‘.‘-\m"‘- R e B iRt i 2 By P PR g Er W s S & - ape PO .




Qualifications

Language

Background Information
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e. advanced charcoal production techniques and recovery
of by-products;
f. charcoal marketing.

5. At the beginning of the assignment, the expert will
submit a work plan on the activities to be carried out
during cthe four months' period.

The expert will also be expected to prepare a final report,
setting out the findings of the mission and recommendations
to the Government on further actiom which mighc dbe taken.

Chemical engineer or industrial chemist with extensive
experience in charcoal production.

English

Charcoal is the main domestic fuel in the country and the
race of consumption has been increasing steadily. Mogadiscin,
the capital, with an estimated population of 450,000, uses
150 tons daily or about 54,000 tons p.a. In terms of wooded
areas required to satisfy this need, this represents

72,000 ha which are cut annually. In fact, larger areas

are needed because of the exclusive use of one species of
acacia, Acacia Dussei, and the lack of expertise on the part
of charcoal makers. Today, large areas of Acacia scrub forescts
have been complerely depleted and the distance bectween
charcoal production areas and the capital has increased to nearly
300 km. This has resulred in a periodic shortage of charcoal
supply and an increase in charcoal price.

The Government is greatly concerned about the steady inczase
of charcoal consumption and the resulting alarming rate of the
deterioration of resources. Under the project SI|SOM|78}803,
Development of Charcoal Industry and Establishment of a

Pilot Plant, Unido provided assistance to the Naticnal _
Range Agency which resulced in : :

i. an assessment of the present charcoal industry;

ii. the establishment of a Natiomal Charcoal Industry
Development Plan;

iii. investigation of charcoal production from agricultura
wastes;

iv. a proposal for setting up a charcoal briqueccing plant;

v. the design and construction of a rational fire orick
charcoal kiln;

vi. supply of equipment for a charcoal laboratory.

The Government has requested further UNIDO assistance for che
training of personnel in construction and operation of
charcoal kilns and for the installation of a charcoal
laboratory, for which the Government has already provided
the requirec space.

X
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Aaft o/ /70
CHARNCTAL. PROJECT TCUALIA

On Thursday 16, 82, thc initial arotin with netioml rarr e A ooy, ‘o adiscie
togk place, with thc tar ot to set the pricritics for the first nhaoe uf the
mission of Yalter Exrich within the pericd of ay, CS til July, 04, ~4:

P ANTSE

or, A.Karani wr, G,Smmle

Diyoctor of NFA UNOP = Procrerme Cocrimmtor
Or, Junaale Hr, W, MIMH

Director of Forestry UNIDC E pert

fias 1 Rt

Tt is areentla to NRA tu conduct the Pro mamie as propessd by dr, U Maun -,

badk,_ stooin - Cffico~= UNIDO,

First priority is 4iven to the drauin -up of a Yaster Plan { & ycars period),
Hovever it is desirable 7o the NGA to have cotablished becides of a4 “Half-amn-s
kiln" (~ad2 from fire bridks) a reiort for the convertion of a ricultuml wmaste
aless, .

The lattcr own be constructed of six =11 druis also sore pipin- end othcr mintonence
vork will be neceamnry,

The intsoduction ~f sotrrt tedwwole y botoare far Somalia vary txmortant tecause
of the utiliaation of the charcoel a3, . . {or dryin opocrations or producin

of electricity, i

Ore Kavwn!i statod oproasive by that the contc for the kiln and retort construction
are not awmilatle from the cud 2t of tho Aoy and mldbcpmvidadbym
The chercoal geeart estinted the followin coatss

A) HALC pIaneE KM
- 190 fire bricks 1.29] 0.~
- #atzr eumnly wew 120, =~
- onetruction Tocls
(etovals, mlit level, hw mers ote) " 175e =
- A linry mterial
{Ropc, malls, wire, tcardz) " T

- Radius roi ~ith loader
(Necoosary for trainin of unscilled
people) " 0=
"

- ontincmctcy Iy~
Tﬂm '.m - -

8) 4 Drun rotort (ohE uNIT)
- 8 spont drud (200 LTR) U 170~
-2, n ue dipe ) s

v 1%
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N
- - 127° motal eheet Uso 03, -
' - 2 oowver lids ol 10, =
L - Tcals
(shovels, tamer, wire ostter ste) 125,
. - 0 fire bricks " 10.-
- - Naintamance vork ’
(veldin, “ondin~ sppr. 4O hours) . 125,~
= Contin encies " &3, -
Total e o) 1130, ~ |
NAA vill provicde labour for constructico and opemtZon of the wiln and  retors,
It will alsc provice transsortation for the charcoal ogort,
Sines the aparownl for the Projoect 16 a very Hlae conoucin: t=sk oithin tho
A-ency it w;as a4 o usong
That UNDP should provids e £ vhozl driven or Par the ogert for the firs
o wedks (aad-wm),
BOP will asply for arevicin of o nocessary funds at UNIDO/VIEMRA =
- R, [, LHAUNG,
\
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24 6101984
To: General Manager of the N.R.A. i =1MOGADISHU=
CC: Director of the Forestry Department N. R.A =10GADISHU=
CC: Dr. Walter EBmrich, Warcoa} Bxpert =1CGADISHU=

Sub: Pre-feasibility studies of the Future charcoal
Development Project in Somaliae.

T . I would inform you wvhat
#e were doing, since the arr1va1 o£ the charcoal expert who has been

sur¥ 2ying for the gharcoal development project which are to be established
in Afgoi nursery, in the near future and nere as follows:-

Tools of different types have been collected for the cdnstruction of -

nalf oramnc¢e kilm in Afgoi district.

i

" retort.3 have been prenared fer the construction of sumh kiln.

- f-ips to Afqdé have becn carried out to look for a room for the la-
boratary ecuipments in Afgoi nursery wvhich are now stored in U.N com-
pound in Mogadisha.

The disavailabity of fire bricKs in Afgoi brick focotry that is colosed
for the time beging have been realised,

A place for the construction of the half orange kiln has been marked in
Afgol nursery.

The Xatorts and tools have been trangported to the U.N.D.P centre in
iopadisho.

An ol1d fire brick plant near Afgoi has been visited.

A trainning programme nas been planed for the charcoal burmers to ipp-
rove their local methoods and to apply the nev one.

000.0/ 0..00.0.0./.0‘.'0
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Earthmound kiln with by-product recovery
Half Orange kiln

0ildrum retort

Simple briquetting machine
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Half Orange Kiln

Smoke Outlet Ports
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'somali Prefab Building Materials
| . Mogadishu Somali Democratic Republic

P.O. Box 591

i \%/%\PJ/P Cable: somcom Phone: 3877

Mogadishu 20 th Junes 1384

Qur ref.

Your ref.

uUuNiIODOQO
PFurchasing Department

Inaternational Cent re

A = 11000 Vienns

AUSTRIR,
Dear Sirs,
Subjectse Prefab Buildinge Chercosl Project,

with refsence to your requast for sn offesr for thcenstruction in prefab

2
of covered area of 178.8M we wish to submit for your congjderstion the

following estimatese
UNIOO  CHARCOAL PROJECT.
1 o foundations ‘ 155,3 3 s S1.4 USS : | USS 74982442
2 o Roof Panel 178,88 * ¢ 4{.- » = bt 7.330.80
3 o Wall Panel 144 ® " a1,50°" ; . 56976 0=
4 o Partion uwall 118.8 ®* ® 37,50" * o 40455 oom
S § Besms 23,2 * * 51.,50%* * . 1.194,80
See Colums 5.5° ® 420 ® * . . 231 .0m
7 «» Painting » 883.20
8 o Jointing Sealant ol 1,478 .40
9 o Elecrical Insulation - 5500 g
10 3 Doozs 8 ® 230e = ot * 1840 ¢==
190695 X 1.2 f 1.8 X 1,3 i 3,740 g0 -

'1”d°'.
k; Somais Commercial & Savings Bank

>

1
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"somali Prefab Building Materials

P.O. Box 591 Mogadishu Somali Democratic Repubilic
Cable: somcom Phone: 3877

/ 2/
.
Your ref. Our ret. Mogadishu
12 o Floor Coatings 139 : a US$ 17.50 uss 24275 eme
13 o Plumbing » 2500 o=
14 o Erection Cost ‘ - » 4,000s==

Total » 4 -
We wsish to stste that if we are awarded the Contract ye shall complets
the project and hand it over in 5 months time starting from the signaturs of bae

Contract to your satisfaction,

Since all Lhemicals snd other inportodvnutorinla for the work are to be
imported immediately we yould ssk for an edvands payment of US Dollars 20,000 ,e»
to our supplisrs in Deamsrk,against s Bank guarantse for the advance by the .
Somali Commercial Bank, 1

The rest of the Contract sum wjll be paid whem the project is handed over
\ .

Thanking You, (::E& e

Yours fsithfylily,

Sheikh Mohamed

af 8jilding Materials,
SomaliPrefal, g,u.';_@,,'% Materia

el g,

f‘an:u: Somal Commercrai & Savings Bank

-y




appendix 6.

Liss of tools purchr sed uring ihe courcse of this mission.
Thece to0ls sre nlzced in two footlockers,cecured w1Lh nne
p~d lock e~ch ~nd ctored in the nmrin storige room of (NDE/
Mogzdishu.

Tool Set Nr. I - contentc

mason chisel
nason bob with ztring
Lrowels

split level,
c Tyrter ol

penter b

IS

OHPRHH

A0 e Lo
.
<

ncils
nbnd”aw

metal scw with four cpure dlndes
prnge

o

nemmer,licht

n~il puller

wire cutter

screw driver ret
alier

metsl sheet puricher
yeractick, © @

ther meteri lgo

rolls of thin rope
kg wire
ko neils

oo I HEHEMHHEHHBEHBEHRFD

Tool Set jr. 2 - conjents

I =colderins limp
I chrin,apnr. 1.5 m
I nmetal cneet 'leCOfu
2 opriag scnles, moX. ©H g oench
I jumrer ccbel
2 prdlocks
2 vanzcs
2C
I
L
(V34

0 m rope,iediun

eivelop:. v
he pailock w

*d.
Ul
ic

'eys for tool et I :nd
i

P
‘h th the shovels -re chaoined {o_cther,

Senerately kept -re:

< shovelg,chcined tor-eili-r and cecured by a padlock
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SECOND PHASE

L. Results 2nd Conclusions
.

The UNIDO Charcoal Cenire

The centre consists of a kiln site for the training in kiln and retort tech-
nolozy and the evaluation of raw materials,attéched to the charcoal laborato-
Y.
It is therefore adequately equipped to serve as a basis for _rhe National Charcoal
Industry Development Programme in Somalia, .
The values and capabilities of the centre should be exploited within a long-
term systematic plan under the responsibility of a competent project manager.
The desired masterplan has tcen submitted to UNIDO during the firsi phase
of this mission.
Special attention had to be given to the fact,that the future work of the
UNIDO charcoal centre will yield an optimal dissemination effect for the use
of advanced technology and also for the substitution of firewood

by agricultural residues.
After the departure of the UNIDO Charcoal Expert any activity in the charcoal
centre may cease.Thereforethe decision to provide new funds

should be made socn to avoid an undesirable longer time elapse.

Charcoal laboratory

Instruments and apparatus have been checked and are functioning.The normal
analytical work of a medium sized charcoal plant can be conducted.For further
completion minoq tools may be purchased.The estimated costs are USD 800.-.
The electricity supply ies unreliable which will impede the research work.
Thereforeit is suggested to employ a charcoal gas generator (appr. 4 kw),
vwhich would make the charcocal centre virtually independenf from outside ener-
gy supply.

Half Orange charcoal fire brick kiln

Tr.e construction costs for a Half Orange charcoal fire brick kiln of I4 m
firewood capacity will be about S ' 7

USD 200.~ if the fire bricks are made at the kiln site by the operators and
water supply is in reach.

3 !

CARBO (GAS retort

No problems were encountered to find the necessary metal scrap for the

construction of the retort.Two retorts consisting of three o0il drums each
are located . over one fire chamber witha chimney added.The unit can pro- -
duce several hundred kg of char per day which is sufficient to carry out the

research work for various raw materials,
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The produced charcoal gas is led by two gas pipes into the fire cham-
ber of the retort,thus saving fuelwood.

For the purpose of analytical evaluation it may be taken from the gas pipes
directly.

Personnel training

Lectur es to the senior class of the forestry school were held. A number
of interested students participated also ir the comstruction training of the
Half Orange charcoal fire brick kilm.

The costs for fire bricks are extremsly high in Somalia.The ex-factory price
is presently USD 1.50/fire brick.

It is therefore envisaged to reuse the once purchased construction material
in future training courses, unless the charcoal
students provide the firebricks by themselfes by producing them on site.

For this purpose the kiln cupola must not be burnt out <¢o harden the mortar
which soasists of mud only.

To prevent a collapse of the cupola due to rain falls,which would damage the

bricks considerably,we have dismantled the kild up to the straight jacket.
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2. Final Installation of the Charcoal Research Laboratory

The original plans of UNIDO to lzcat: the research laboratory xithin ¢he
compound of the new forestry school in Afgoje had to be given up becamse
there is presently and for an vnknown period thereafter no space available.
KRA therefor decided to provide laboratory space in form of the 0lé lecture
room withir the nearby nursery.

This building contains only one single room and had to be subdivided by a
partition.

Since it was not more in use after the forestry school

was moved to the new prumisses some repair work was necessary.

The lecture room has an annex which was previously used as the kitshen
for the students.

Concerning the power supply the laboratory had to be hooked up to the
main line of the nursery and addtional power outlets for the laboratory equip-
ment were installed.
A reliable electricity supply remains a problem,which we could not yet
solve.The Afgoje area is served by a small power plant which will deliver
electricity for a few hours per day only.
This situation has emerged during the energy crisis in Somalia and may prevail
for a long time in the future also.
Since it is,however,zscential for research work to have a permanent power source
the most suitable solution would te to employ a producer gas generator fueled
with charcozl., |
The advartage ‘for this method can be seen in *he fact that the future project
will be independant from the shortages of the diesel or gzacline deliveries
and would produce its own fuel supply.
The buildings within the nursery do not have <ivest :mter supply but there are
sufficient outside taps.The supply comes from an own pumping station and the
water itself is clean enough to serve for laboratory work.
The furniture consisting of tables and chairs has been purchased on the lo- -
cal marketis. -,
The laboratory equipment was purchased by UNIDO in October I98I and had been
stored in the premises of UNDP-Mogadishu since then.
After the containers and packages in which it was shipped to Mogadsihu had
been carried over to Afgoje a check of the inventory was made in the presence
of Mr, Hagsan Ali Nur as the assigned representative of NRA.
All parts have been listed in the attached inventory list which served also -
for the purpose of the official transfer to the NRA.
The lists containﬁlso equipment and tools for kiln construction as well as

the transferred inventory of the nearby kiln site.
The comparison with the UNIDO invoices r:vealed that only
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minor parts have been found missing.

These are: 1 porcelain pestle for the porcelain mortar
1 package of crucible high form 30 mm
(36 ea/cs)
1 Zuide bar for the Echo chainsaw

I% s decided to store all project equipnent in the laboratory building
because it can be easier checked until the project makes permanent use of
it. The inventories are listed on pages36 to 39.

The nursey is secured by a fence and besides of the UNIDO charcoal laborato-
ry several other buildings including two offives are there.Some of the buil-
dings accomodate the permanent staff of the nursery and a watchman is pa-
trolling the area during the night.

The access to the nursery is guarded by a Gate which will be closed and
locked after the working hours.

The kiln site is only 80 m away from .he laboratorg within

the nursery fence.
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i:lg';wi;ﬂsou/&/ab? "7 7 UNIDO '~ Charcoal Project "Nr. I
‘Y' GO R : . A -
RS P -
v, e el e .
;&-; Inventory List General Ecuipment
R
$ 2 . -
R» “~ ’ - -
'b‘_" .
:f»; bt
;& . I Pypewriter Olivetti Lettera Nr, 24 77 457
S :
‘, 1,. -
:t'z . M S . Deek Calculator Canon P21 - . D
.L;f . .
P 2 Pony Transceiver,Model CB - 36,Serial KNrs..
IR ‘ ) .. .TT O 675 and 77 O 987
4 4 2 ) ‘Recharger for Peny transceiver
v 5 I Mrst Aid kit
o
. 6 4 Tables
._g_.‘ a1 4 Chairs
- 8 I Half Orange kiln with straigth jacket,cupola taken
- ' apart; consisting of appr. 1,200 fire bricks
- 9 I Carbo Gas retort wmi?,consisting of 2 retorté made
T from ! oil drums each,with two lids and two gas pipes
egtablished and ready for -use
9 (o) I shelter for kiln and retort operator
'II Pences of kiln site
I2° 2 3igne indicating kiln area and laboratory building
'
!"

Received for NRA:

~
Plreosresserofecanovrsossonocres

Hassan Ali Nur,NRA counterpart

- IS o o :
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‘ . i SI/SOI/B}/BOZ UNIDG - Zharcoal Projedt Rr. 2
-
_ Inventory Lis® General Laboratory Equipment
SR | Qty Item
.t b I Dec ~ o - gram balance,with single hanging
pe ' pan, Serial Nr, --- ) .
oy 2 I Mettler E 54 AR balance,Serial Nr. $/N 798147
’ n 3 I Grinding mill hand power with one spare screw ,
" 4 4 Grinding plates coarse
;, : 5 4 Srinding plates W/4B
s -] 2 Pyrometer ,Mischer Model 32 - JC
. b
v, 17  § Thermocouplas
. 8 I Mortar with pestel,iron
* 9 I Mortar,norgslaig ) - ]
N 10 3 Flame spreader 3
' II 3 Tripod, 6 inches, two rings
SRR I2 3 Tripod, IC inches,four rings
N I3 2 Desiccator,plair, 250 om #
‘ 14 5 Sieve,brass, ton cover
I5 5 Sieve,brass,receiver
I6 2 Sieva ,brass, Nr. T
17 2 3ieve ,brass, Nr. 3 %
18 2 Sieve ,brass, Nr. 29
I9 2 Sieve,brass, Nr. 35
i 20 v 2 Sieve,brass, Nr. I8
a 21 I Sieve,brass, Nr. 16
22 I Sieve,brass, Nr. 70
; 23 I Sieve ,brzss, Nr. 30
24 I Si2ve,brass,N>ICC
25 I Sieve,brass, Nr. 230
g 26 I2 Zylinder, grad., 100 ml
; 27 12 Crucible,flat capsule, 40 mm
, 28 12 Crucivle cover ,45 am o
:. 29 T2 Crucihle cover, 65 mm )
- 30 36 Jar,glass,™und, 105 mm "j
t O i 36 Jar,gzlass,rectangular, 20 x I0 x 10 om =7
- *
t!' 1 32 I Spring balance, 12 kg —
gv ) 'ld
b Received for ¥RA: .
x-n ;'.Ci
" H::::'.' M) AuroNRp Coungezpart Walter Bmrich, UNIDO Exvert

e —
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S
:&; s1/son/83/802 UNIDO - Charcoal Project Nr. 3
T
‘t: Inventory List Blectric Laboratory Zguipmeng
e
;’. Nr. Qty. Item °
o
“T T 2 Pischer Junior oven, 230 VAC Serial Nr,
4'- 33 I IS and 32 I1 7
L
e 3 2 Wuffle Furnace ,240 Volt ,Model Nr. 182
_ . Serial Nr. ITI an® 189
{ 3 I Hot Plate, I2 x 12,240 Volt ,Serial Nr.
& 23 70 40 92
;o 4 2 Autenp Heater,230 V, Serial Nr. 220 and Nr. II8
oo 5 I Ball Mill, 2 - tier, 220 V,Seriel Nr.
. CE - 8II46
e with 2 porcelain jars
..

g Received for NRA: s N
T a0 PP rTPeto0e O LORLERGSOSSS oo IOQ'.00..0.0.'.0.0’0.....0.'
! Raesan Ali/ Nur,NRA Counterpart Walter Bnrich,UNIDO Expert

IRETCIF SIS AP E T ¥y,

ran

-




SI/SOl/83/ 802 UNIDO - Charcoal Project

. mo;to,,r’ List Equipment for Kilmn Construction

.'lr;“, o Qty. Item .

o ; 1 » Radius Rod with leader and centre pole
-:' K o i 4 Shuffle |
VO 3 T Distance rod . o
‘; “ 4 I Split level
I ; 5 2 Broom _
AR 1 2 Mason toller L
3 1 2 Panga |
- 8 1 Hand saw
a g 2 Metal saw with spare blades .
S 10 2 Spring scales, 25 kg
}“' b & 4 2 Carpenter clamp !
" Soldering torch .
: ' I3 I Mason punch
- 14 I Pad lock
15 I Nail paller
LR ¢ I Hamme >
Loom L Ax 1
: 18 I Masor chissel o
19 I Wire cutter '
f 20 1 Plier .
a1 I Metal cutter o
b a2 I Mesan bob ?
- 23 I -Screv driver sat ‘
24 I Towing chain
2% 1 Echo chain saw {guide bar missing)

26 various plasti~ containers and buckets
and plastic sheet

materials: rope,wire,nails,etc. o

Received for NRA:

LI P OO OO OGSO IOO0SSESIS 90w IE N NN ERNYNNNNENYENMENENENENNNXN]

HAassan Ali Nur <~ NRA countervart . VWalter Emrich, UNIDO Expert ‘ -
. L |
Date: /[8‘ /l A . y '




3. Manual for the Construction of an Argentine Half Orange Charcoal Kiln
with straight jacket

3.1. General

Charcoal kilns made from fire bricks represer® the most popular techmology to
ﬁroduce high quality charcoal. Among these the "Half Orange™ firehricK kiln out-
numbers by far all other types.

It was first introduced in South America several decades ago and it is employed
by small charcoalmakers as well as by large industrial companies.It is
estimated tﬁat the total number of fire brick charcoal kilns presently in operation
is well above 300,000 in Brazil amd Argentina alone.

Sizes,shape and capacity of the fire brick charcoal kilns can vary greatly.They
can be designed for the sole purpose of charcoal making or with installations
for the recovery of charcoal by-products (producer gas and pyrolysis oil)
also.

Foto I. shows the kiln which was built within the course of the UNIDO Charcoal
Programme (SI/SOM/83/802) on the nursery site in Afgoje and used for demonstration.

The vertical part of the kilm {straight jacket) contains the air inlet holes. The -
cupola contains two rows of smoke outlet ports.

The kiln has éne gate only for charging and discha;ging.?he firewood capacity

is appr. I4 m3.
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The coumercially proved success of fire brick charcoal kilns is based on
several criteria, which may be summed up as follows:

- 1low investmen® costs,Construction material consists of clay ,sand and water
(mud ) only,The fire bricks can be produced by the charcoal maker.

- the lifespan of the kiln exceeds ten years
- maintenance costs are almost negligible 1if compared to metal kilna;

- s8imple operation.A battery of more than ten kilns can be supervised tby one
operator, !

~ yield and charcoal quality are significantly higher as compared to those of
charv.o0al pits and earthmound kilns.

.2. Selection and preparation of the kiln site.

The size of the kiln site has to be chosen in view of the number of kilns

which may be constructed eventually.Space must be provided not only for the
kilns itself hut also for storage of fuelwood,the curing of the discharged char-
coal,a shelter for the operator and night watchman,etc.

Thereforean area of 80 m2 is usually considered as being necessary per kilm,

Furthermore the kiln site must

- bYe levelled even

- be with drainage of water frém rain falls
- provide water at tkhe site or nearby

- be sufficiently accessable by trucks or other means of tramsportation ve-
hicles

Before starting'the construction work the site should be cleared from all vege-
tation and a ditch be drawn for the cary-off of rain water.

At the beginning some dry firewood must-be stored on the selected site which will

be burned as required to speedup the drying of the mortar(mud) especially during
the raigy seasons.

Frequently jute bags and plastic sheet is kept handy and used for protection
of the kiln structure against a sudden rainfall.

3.3.Marking of the kiln site.

After the site prepa.ation has been completed the place for each kiln will be
marked with a centre pole.Then the marking of the kiln base (foundation) starts
as shown in figure 1,

It is Dbetter to indicate the interior and exterior circles of the foum-
dation lines bty wocden pwgs which shoull be placed in a distance of 40 - 50 cm

to each other.

Special care has to be taken that the centre pole is not incidentally remcved
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or broken-off,because it will serve as a guide for thn construction of the
stra,Pt Jacket and the cupola.

‘ , , -
Figure I. -Marking of the kiln bage:

For the diameter of Half Orange kilna no standard measures are in existence.
However,it has become common practice to apply the maesures 340,450,700 and
800 cm fcv 4he extent of the kiln bases. o

Smaller kilns are also in widespread use mainly by single families,

3.4, Legying the kiln foundation.

The foundation ditch has t:-b': dug out always closely following the marked
inner and outer circles (see figure 2).

The depth of the foundation will depend on the consistence af the local soil
but normally does not extend a depth of 60 =m.

Approximately 30 cm are filled in with a mixture of sand and gx'av;l.On top of
it fire bricks are laid in rows crosswise (see figures ).
Between each brick layer sud is applied generously.
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Figure 2. Excavating .of foundation ditch

The fire bricks of the last foundation layer should point with their
length towards the centre pole of the kiln and must be positioned exactly in -
level (use of a splitlevel). =



The last brick layer of the completed foundation mast raise appr. I0 cm

above ground.

Then the kiln bottom will be filled with scil and densified as shown in Fig.3.

The kiln bottom musr be even with the last brick layer of the foundation to prevent
the influx of ra‘ia warer.
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Figure 3. Laying the foundation and filling in the kiln
_bottom

I

3.5, Construction of the straight jacket
The straight jacket iz the vertical plf; of the kiln and it carries the load
of the kiln cupola.
The straight jacket is built by the same construction way as for the foundation.

That means the brick layers are crosswise positioned.

The first brick row contains nine air inlet holes which are ‘spaced in & dis-
tance of 95 cm of each other.

The measures on the inner side of the wall are 8 cm in width and 1! cm high.
The width of the kiln gate is 60 cm on the inner side of the kiln and remains

wn~hanead um +n the +nn lavar of the straicht iacket.




The heigth of the straight jacket must not exceed 60 cm,thus enabling an ope-
rator conveniently to step on the outer rim when checking the top of the kiln
during operation.

To achieve an uniform distance between the straigth jacket and the centre pole

a distance rod should be used always.

3.6. Comstruction of the kiln cupola
e )

Whereas foundation and straight jacket are designed as double walls the cupola

itself will be constructed with a single row of fire bricks,except both sides
of the kiln entrance which are reinforced (refer to foto 1l.).

To achieve the cesired capacity of the kiln the cupola has to be enlarged ver-
tically to a height of 240 cm.It thereforedoes not form a strict spherical
space but is rather oval shaped.

The unskilled builder needs for this purpose a radius rod with"leader”.Its use

is shown in foto 2.

Foto Nr. 2

With the'leader’of the radius rod the distance between each fire brick row
and the kiln centre can be altered individually.Normally the brick layers of
the cupola are reset (moved to the exterior side)in a sequence which depends

on the heigth and length of the fire bricks. This sequence can be calculated before.
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The following resetting table applies to fire bricks with the dimensicns
heigth 1! cm, length 25 cm 13

Nr. ofrgare brick Resetting
I - 3 I cm each
4 - 6 2 cm each
7 3 cm
8§ - IO 4 cm each
1t 5 cm
12 - 14 3.5¢cm each
15 - I7 2 cm each

17 - I cm each

The cupola of such a ki'= would comsist ef 20 fire brick rows.

The entrance of the charcoal kiln forms a steep arch due to the inclination
of the cupola and its heights should not exceed 165 cm.

The lower row of smoke ports will be positioned intermittend to the air inlet
holes(lower part of the straight jacket) within the fifth fire brick layer.
They are spaced accordingly to the air inlet holes. They measure 6cm x

ll cm on the interior side of the cupola.

The upper row of smoke ports is located in the elenveth fire brick layer

and they are arranged vertically above the air inlet holes.The dimensions

are the same as for the lower smoke ports.

For the consiruction of the cupola as little as possible mortar(mud) is applied
and it is very important that each firebrick is laid in place according to

the angie indicated by the radius rod.

Starting with row HNvs. I2 - I4 more and more half fire tries (I2 cm length)
have to be employed,and later on fire brdcks not exceeding 5 cm ia length should
be used to form the top of the curola,

It is also very important that the kiln builder places the fire bricke firm-
1y and Mcorner to corner™ with the:adjacent brick.

Frequent checking vith the split level is necessary.

If the construction meterizl iz provided z4 the piant site iwo gizilled char—
coal operators can construct *he zrzentine’Half Orange"kiln within six wor-

king days.

.7. Maintenance of the kiln

Before operation the kiln must be sealed cp the outside 'ith a ccver of rud. -

The so called "green kiln" «ill <hern te crvred ty rzintagnirg a fire (made from

dry firewood )inside for at least one week.
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4, O0il drum charcoal re:ort

4.1. The installation of the CARBO gas recor:

The CARBO GAS retort is suitable for the carbonisation of tismass particles,
e.Z. nutshells,leafs,small branches,twiglets,shredded waste.
The economy of this technology stems mainly from the following facts:
- low investment costs.The retort can be built by local maintenan-e shops
from spent oil drumsg and other scrap metal.
- recovery of two products.The retort genezates charcoal and producer gas.
- evpansion of the plant capacity is possible.The owner of a retort plant
may add more capacity at any time if the market demands it and his funds
will allow it.
- low maintenance cost.
- simple operation.One operator can supervise up to tu-2¢y retorts.
- utilisation of producer gas.The p=3?=ced gas can be utilised for the
generation of electricity,drying of copra or as fuel in a steam boiler.
The CARBO GAS retort enjoys its main popularity in rural areas,which abound
of agricultural waste but are lacking of any kind of energy.
It is the intention to operate one retort unit in the forestry school in Af-
goje by NRA for demonstration purpose and to carry put research work on
common waste material in Somalia.
As already outlined in the previous report( firsc phase )the retort was to be
installed near the charedsl laboratory.
The retort has been assembled during the first phase of this mission.It consists
of three o0il drums welded together and iwo of these units form the retort.
For the installation the site was selected near the Half Orange kiln on the
ground of the nursery in Afgoje. '
As shown in figure ! the retort is placed over the fire chamber on rocks and
covered with soil.
For better firing a chimney has been built in also.
For the charging of the retort a movable cover is placed on each forward end
and fastened with four screws and bolts to the retort body.
At the rear end a gas pipe leads the gas produced during the carbonisation
phase <5 ¢he outside.
1f there is no other usage for the producer gas it will be burnt
underneath of the retorts in the fire chamber,
The installation of the CARBO GAS retort in Adgoje was delayed due to the fact
that the NRA required its display in a national exhibition in honor of the
fifteenth annive;sary of the Somalian revolution.
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Smoke Jhannels

Troat View

0il Drum Retortg installed
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Three 200 1tr. oil drums form
one retort
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4.2. The oreration of the CARBO GAS retort

The biomaes is charged at full capacity of the retort and packed as dense
as possible.The charging can be facilitated by using metal sheets as trays,which
helps mininise the work load of the discharging of the produced charcoal.
After closing the lidsJa fire is made in the fire chamber from dry wool or

dry rubbish.

The first gas will develop after reaching 280 °C in the interior of the re-
tort which should be accomplished after 30 to 40 minutes.

43 goon as the gas exits through the gas pipes it will ignite itself by the
burning firewood.

Starting from this point the firing with other ma-erials may be gradually re~
duced because the carbonisation process maintains itself by the burning of
producer gase.

The carbonisation will be finished when no gas is more produced.

Depending on the moisture content of the charged biomass the carbonisation
phase will be terminated after three hours in general.

After the carbonisation the cooling phase begins and lasts usuall}y I2 Lours.

The normal operational cycle is as followsj

07:00 tc 10:00 am = discharging of the charcoal
10330 to Q1:00 pm = charging the retorts

01:00 4o 05:00 pm = firing the retorts

05:00 %o 08:00 pm = reduced firing of the retorts
08:00 to 07:00 am = cooling of the retorts

In a charcoal oheration where the procucsr gas is provided for power or steam
generation the operational cycle has to be altered in a way that alway part
of the retorts are within the rcarbonisation phaee,thus t:= gae supply will
be continuously or available during the periods it is needed.
We were not able to operate the CARBO GAS retort during this mission mainly

because of lack of firewaod.
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5. Work Schedule
Date "Duties performed
18.09.84 Arrival of the expert in "Mogadishu
19.09. - 25.09. Meetings in Mogadishu,preparations for fieldwork,
NRA assigns Mr. Hassan Ali Nur as counterpart
26./27.09.. Car provided (Toyota 4-wheel drive)by UNDP/NRA,

car serviced,insurance policy validated

28.09. - 18.I0. Selection and preparation of kilnsite in Afgoje-nursery,
: improvements of laboratory buildi:g,

construction of Half Orange kilnm,

training of personnel,

lecturing to senior forest students of the forestry

school in Afgoje

curing of Half Orange kiln begins

24 trips to Afgoje

18.10. - 22.10. Preparatory for the National Industry Show in Mogadishu
upon request of NRA,
Setting up of the Carbo Gas retort for display and design
of information signs to indicate details of UNIDO Char-
coal project in Somalia
termination of kiln curing in Afgoje because of lack of
suitable firewood,
4 tripé to Afgoje

o

23,I0. - C8.1I. Transportation of laboratory equipmen®,tools and con-
struction material to Afgoje,
Carbo Gas retort released by the exhibiton agency on
06.1I. only,
transportatior of retort to kiln site in Afgoje,
extreme heavy rain falls do not permit continuous field-
work and cause the collapse of part c¢f *he cupola of the
Half Orange kiln
I4 trips to Afgoje

09,1I. - I3.II.' Repair of Half Orange kiln and progressing with training,
inventory check of laboratory equipment,
resuming work with Carbo Gas retort,
frequent rain falls cause interruption of fieldwork,
4 trips to Afgoje

14.1I. - 20.11. Installation of elctricity in laboratory completed,
work on Carbo Gas retort coupleted,
inventory check of laboratory equipment the goods and
materials of the kiln site completed,
curing of repaired Balf Urange kiln not possxble because
lack of sufficient firewood,
to prevent damage of kiln stones by another esllapse due
to rain falls the cupola is been partly taken apart and
the remaining kiln shell protected with plastic sheet,
heavy rain falls also during this period make fieldwork
very difficult,
9 trips to Afgoje

20.II. - departure Turn over of ail inventory to NRA,
preparing of final report,
concluding meetings with NRA,UNDP,charcoal 000peratives,etu.
in Mogadishu,
5 trips to Afgoje

29,11.84 departure of the expert from Magadishu
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