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1. INTRODUCTION Al"'ID SUMMARY 

This is a report of a mission from 3 May to 10 July 1984. A return mission is 

scheduled for September 1984 to complete ~he vork for vhich the terms of 

reference are given in Appendix I. 

During a meeting in Vienna conducted by Mr. M. ~ai.mg, and Mrs. D. Runca, 

backstopping officers, the consultant was adviced also t~ draw-up a master plan 

for the implementation of a Nati~nal Charcoal Industry Development Progr'l!llille in 

Somalia. 

Immediately a~er arrival in Mogadishu on 8 Me.y 1984, the specific points and 

tasks of the mission were discussed vi.th the Geners.l Manager of the National 

Range Agency (NRA), Dr. A. Kara.ni. The summa.ry of this discussion is attached in 

Appendix II . 

Several conversations and interviews vi.th the cha.:-coal cooperatives i~ Mogadishu, 

representatives of the planning department and charcoal dealers revealed, that all 

previous azsessments can be considered as still ·:a.:!.id. No improvements have been 

observed. 

Therefore the present status of the =ha.rcoal production ~nd the charcoal markets 

in Somalia may be best cnaracterized as follows: 

- the cooking fuel for households consists Il!ainly of charcoal. Apart 

from that iEei:al firewood markets exist and provide part of the coo.1{.ing 

fuels used in households. Kerosine is not likely to become a substi

tute fuel for cooking. 

- ttte charcoal is exclusively made from forest wood. The utilisation 

of forestal and agricultural residues is not known to the charcoal 

makers. 

- charcoal briq_uettes with their energy &aving effects are not available 

on the markets. 

- the use of charcoal manufacture by-products and their commercial 

Yalue are not known to the charcoal make:rs. 

The National Range Agency as reponsibl<! insti ti1t.ior; of ·ai1 public ~crests in 

Somalia is well aware of the heavily wood cut~ing ~y the charcoal cooperatives and 

the associated resources depleting effects. An obvious sign of the speed with 

which the charcoal makers a.re progressing further into the woodlands is the fact, 

that the distances between the charcoal camps in the Bhai~ows area and the city 

of Mogadishu have increased a.bout 150 Km during the past two ye-u-s only, 
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It has been recognised generally that only a well organised demonstration 

and training programme will have the effi~~ency necessary to change the habits 

of the traditional charcoal makers and to create the awareness for applica~ion 

of less wasteful methods. 

':'he 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 better cha.rcc&l and for collection of liquid by-products. 

Training of the charcoal makers ~n the construction and operation of ki:n3 

with fixed shells, preferably kilns of the "Half Orange" type made from 

clay bricks. 

- replacement of forest wood by forestal and agricultural waste. Setting-up 

a charcoal briqettiLg plant for the processing of the char obtained from 

waste conversion and of the charcoal fines falling out of the presP.nt earth

mound kilns. 

A National Charcoal Industry Development Progrsmme of such size rill 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 vaste - Somalia. abounds in particular in agricultural residues - rill demand 
I 

extensive research e.nd test work. 

Due to the present econcmic status the National Range Agency was not able to 

care for the usual financial arre.ngemeLts 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. ':'he necessarv 

interviews and CJ.scussions took place mainly in Mogadishu. Contacts have been 

made with NRA, the marketing and production charcoal cooperatives, the mini3try 

of planning ~ local banks a.s well as st,0res and maintenance shops· 
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Hovever, longer trips scheduled for Kisimajo and Bhaidova had to be cancelled 

due to a severe gasoline shortage lasting for more than five veeks. 

During the first 'risit to the new forestry school in Afgoie it became clear 

that no laboratory space to accomodate the charcoal research and training centre can 

be provided for the time being. 

The tvo alternatives will be discussed in t~e respective chapter of this 

report and a recommendation has been included. 

The laboratory equipment alreajy purchased by UNIDO is stored within the 

premises of the UNDP/Mogadishu. The inventory has been checked and compared with 

the original p\ll"chase 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 also. 

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

of this year. 
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2. MASTERP!.AN FOR THE NATIONAL CHARCOAL INDUSTRY DEVEI.t"~ENT 

PROGRAMME 

The concepts 
The National Charcoal Industry Development Programme will coor
dinate all charcoal activities,including source research and test 
programmes for e.lternative raw materials. 

For this purpose a project manager will be ~ppointed who will 
pursue the task along the lines ser-forth by the masterplan and 
in close cooperation with the NRA. 

'TIJ.e design of tne concept is made in such a way that a high dissemination 

effect for improved charcoal m&king at various levels will be achieved. 

Since charcoal making in Somalia involves about. 12, 000 -persons, 
including the transportation and marketing of charcoal.any changes 
may have undesirable socioeconomic effects : - ~- - , if not carefully 
planned and integrated into the existing system. 
On the other side Somalia offers ideal conditions_ - for the l)romotion 
of better and aiore effective charcoal technology because of a well 
established _organisation represented by two charcoal cooperatives. 
Therefore, any alJerations and : promotion of bet~er kilns has 
to be dcne thiJ:'ough joined activities with these co-operatives. 

Therefore the demonstration and training under th?. National Charcoal Industry 

Development Programme becomes very improtant. The future project should train 

a minimum or ')lj che.rcoal students per a.nnllI!I. 

The charcoal project also must engage in direct ~·.1uport of the 
charcoal coo~erati ves by assisting_· 2nd adv.is ing the members of the 
charcoal cam~s.whenever they have adopted the nropcsed techniques. 

The other objecti·va of -the National eharcoal Industry Programme 
will be the evaluation of forestal and agricultural wast resources 
presently untapped. 

The conversil'.ln of these raw - materials will require the aPl)li
cati'>n of more advanced technology 'Uld car1 be considered as a se
paz-o..te sectior: of the Progra!llme :'lot necessarily 'oe covered by 
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the cha~coal production cooperatives. 

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 lum~ 

charccoal. 

The National Charcoal Industry Programme ·..rill include all regions of the 

countrJ. It is proposed that it be ca.rrie~ out over a period of four years. 

At the moment it is not sure vheth~r the four yea.rs vill be sufficient to 

alter the present vorking habits and the structure of the charcoal industry in 

Somalia. However, according to ex-perience with similar c~d.rcoal programmes ic 

various countries it is very likely to achieve its goal within this time frame. 

On the other side the National Charcoal Industry ProgrBl:II!le vill progress, if it 

is able to prcv-e and demonstrate the commercial values of the envisaged. techno

logies. The charcoal cooperatives will embark on it, because it will contribute 

to their o"Wn benefits. 

Descrintion of the ~roer2mme: 

The submitted master~lan distingiiishes between three major 
working sections.which are .sunnosed to start 2~ the saMe time 
and overlap - -: with each other: 

Secti·~n 1. 
Section 2. 

Section J. 

Research and testing work 
Training programme 
Technology transfer 

The latter section represents the main poal and is designed ~o 

implant a high n2rnber of improved kilns tier year and also tc 
establish sufficient waste converters in selected areas. 

The innut tu section 3 will come from the two othJr sections. 
'tie assume that the -oronosed research c2oaci t~r will 1-ie ah le to 
evaluate the commerci~l utilisation of two differen~ waste or 
residue sou~ces ?er year.This will eyentually. _ allow the estah
lishing of more than three "Orot.oyoe tilants for the mamlfacturing 

of charL.oal' ~riquet~es combined with a sizai:lle zas oroducti.·.:m 
' - -
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for electric~ ty or steam .. g~neratlon. 

The nroject_shou.ld have a training capacity which enables it to 
~urn out ap~roxi~ately 200 charcoal trainees within foue year~. 
which equah appr. 5 % ')f all charcoal makers, uresentl~· oue-
rating earthmound.kilns.Since these trained students ve 

become acquainted with the construction and operati·;.n as well of 

the modified earthmound kilns and gained suff icien:t ex-cerienc-e 
with... fixed shall kilns they will ho ea~able to transfer their 

skills to others. 

Under the great number of available and commercially proved tech
nologies for improved charcoal making we have selected the follo

wing types: 
Earthmound kiln with forced draft:This kiln tyoe has gai~e3 large 
~opularity especially in the Eastern countries of Euroue like 
Russia.The technique offers the adva.n~~g~ ~f the con~rolled air
intake ,which minimizes the damage of over - and underburning 
of charcoal.yielding uniform charcoal quality.rt is also pos~ 

sible with the addition of simple devices to collect part of the 
oil.which represents a substitute ~or heating fuels L~ particular 
natural oi.l. 

Inves-cment costs or forced drat't"kilns are very low and their· ope-· 
~ation. ~s similar to the traditional method. 

Ar~entine or 3razilian fire brick kiln: ~hese kilns can be build 
from clay and without foreign materials .They ,1ary in sizi:s betweer. 
8 mJ and 8'0 mJ of capacity.The advantage has to be see~ in their 

fixed shells with calculat~d airinlet ports and smoke outlets. 
The operation requires less attanticn as for any other kiln tY'9e•· 
The charcoal abtair.ed from/these kilns is of high quality and sui-. 
table ~or all industrial processes. 

3oth kilns are the most po~ular tY?es and their numher may ~e 
in the range of several hundred thousands in South America al~one. 
They also can be constructed with exte~nal· heating chambers. 
Henceforth having the CJ~le characteristics of charcoal ~etorts. 

Construction cost do no.mally not exceed USD 200. - oer kiln, if 
suitable clay can be found in the vicinity of the kiln sites. 

Oildrum retort: These retorts are assembled from s~ent oildrums. 

They can b~fitted with gas pipes for @S collection. 
They a.re usually employed for the convers~on of ag:-ic~ltur~l 

wast~.Since m~st of these waste materials are obtained in small 

particles the :'ielded char has to be agglomer'ated' ~f used' as 
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household fuel. 

Typical raw materials in Somalia are: cotton stalks and cotton 

gin waste,siial residues.papaya plantation waste.sugar cane bagasse 
(excess bagasse from sugar factoriles), banana plantation waste,,_ 
forestal residues like bark,brush,leaves,etc.,waste from lumber 

onerations,shells and husks of coconut nlantations. 

The time frame and further details of the entire workload to be 

per~orme~ by the nroject have been given ~n the submitted draft 

of the masterplan. 

Appendix ~ displays the structure of the proposed kilns and a 
simple briquetting machine ,which can he assembled from scran 

material. 

Costs of the National Charcoal Industry Proeramme: The ?ri:es 
for thl!. equipment - re~earch and training facilities - have been 
determined according to the quotations obtair.ed from stores and 

manufacturers in Mogadishu.They are listed in the submitted draft 

of the masterplan. 
The estimated investment will be a~pr. USD ~o.ooo.- and the annual 
expenditures for the nersonnel,trainees, maintenance and offi~e/ 
researc~ work USD 160,000.- • 
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J. :nstallacion OF THE CHARCOAL RESEARCH AND TRAINING CENTRE 

Site selection: During the pr€vious mission this question had 
been discussed with all institutions involved and ~t was 

__ . agp-eed that the new forestry scr.ool in Afgo je should 

provide the space for the ~reject office.laboratory and training 
ground. 
Afgoje is located about 45 km west of Mogadishu on the cross
roads to Bhaidowa and to the south. 

':'he main reason ~or c~)osing Afgoje is the 
fac~ that t~~ university of Mogadishu wi~h i~s research facili-
ties is near enough to provid~ sunnort whenever it m2y be 
needed. 
Another consideration may ~e seen in the circumstance th~~ the 
farmlands s~-rounding Afgoje are the largest in So~alia and abound 
in agricultural waste.Therefore it is very likely that some con
version plants for agricultural waste may ·:ie located just here 
in the future. 
Necessary electricity and water supply are secured.which :s one 
of the basic r.equirements for any research work. 
With this choi~e.however,we had to accep~ ~he drawback of far dis
tar.ces to the actual charcoal camps.which are located in Shaidowa 
(250 km) and in th~ Juba Valley area(450 km).This will cause addi
tional exoendltures for the t~'nspo!"'tation and accomodation of 
the future ~harcoal students. 
Since all these questions have ~een discussed with the re~resen-
tat i ves CJf the NRA wt..; assured tha't no oh jections to the 

UNIDO 9lans will arise e.r.d Vlho con!'irmed their full support. 

Costuor juilJ!nes and construction work: During the first vi
sit :o the new forestry school in Afgoje we were advised that 
for the time being ~~d also for an unknown ~eriod thereafter the 
management of tha school will not be ab!e to provide adequate 
space for the project office and the laboratory witr.in their 
e~isting premisses. 

It was further learned that the original.ly planned size o! the 
school could not be realized due to the lack of funds 1 although 

sufficient ground is av~ilabl~ for ex~ansion. 
Several alternative solutions are now a11ailable: 
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- construction of an adequate buildi~g of 150 m2 .In appendix 5 
a quotation from a local construction company is attached. 

The estimated costs will b~ USD 60,000.- if prefabricated buil

ding panels are applied. 
Construction work !~ne in the traditional way and with fire

bricks will be cheap•~ but requires longer time for completion. 
The exact costs have not been determined because of lack of tL~e. 

- placing the office into a fourty foot container and the labo

ratory jnto a 12 m trailer van. 
Although this way would offer the advantage of a ~obile cha:--

coal laboratory.~e do 
no need for this t~e 

- modifying the lecture 

not !aYour idea,he~ause there is 

of fieldwork 
room with its kitchen annex in ~he nurse-

ry ,which is located aPnr. 1,000 m anart from the school. 
Estimated costs USD 3,500.- including the ~asic furniture. 

We suggest to pursue the latter proposal.which could be realised 

during the second pnase of this mission, if the necessary funds 

will be provided in time. 
The building has been . checked - . - by the consultant • - The walls, 

condition of the roofs,ceiling and floor are sound but will need 

some repair. Also the doers and t.~1e window s!:.8.des require some re:::.nforciug 

to warrant more security against wilfully damaging. 
As far the general security is concerned the charcoal laboratory 
would be situated in a guarded comuound near -- the offices 

and accomodat ions of thP. m~rsery oersonr.el. 
~he training kilns and and other facilities can be placed nearby 
and smoke leaving the kilns

1
when in operation

1
would not affect 

res i:!.a.1"': ial 3reas or personnel quarters since the distances 

':letween .:1e :~iln sites _ carL be kent suf!'iciently s-naced. 

HoweYer, one disadvantage is that during the rainy season the access from toe 

main road to the nursery ( 500m) may be in bad conditfon and ditffoult to travel vitt 

four-wheel-dri•e cars. 

This proposal was discussed and reviewed. with the Director of Fore~try, :Cr. JUit.a.le, 

and found ~s a most suitable solution. 
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~. COST ESTIMATE FOR THE SECOND PHASE OF THE MISSION 

Pb2 cocs~ltant has been advised ~y the NP.A that the government 
will not be able to contri~ute by funding the necessary purchases, 
labour.etc. during the second nhase of this ~ission. 
~herefore certain provisions by UN!DO have to he ~ade before 
the begin. 
Kiln construction: It is intended to build a Half Orange kiln 
with a capacity of 14 - 15 mJ. 
Approximately 1,.500 firebricks are necessary.Presently the brick
factory in Afgoje does not produce bricks and will resume operation 

later in this year. 
It is very doubtful whether the factory will be back in oneration 
irl time. We therefor-e have decided to· use nart of the "orfcks o·f 

the uncompletes b••hive model kiln.which was erected two years- ago. 
In the meantime we have discarded the idea to fi~ish it.because 
no ~~itable iron b~l~ !or ~h• dome can be located in Mogadishu. 
The oild~um retorts for the agricultural waste conversion have 
been assemhled already and are now stored at the UNDP premisses 
in Mogad ~ shu. 
The earthmound demonstration kiln with "forced draft" and ny
rolysis oil collector will not erected hefore the actual nroject 
will start. 
The estimated e~eD4itur~s for the kiln programme will therefore 
con~ist of ,transportation and labour cost only.They are contained 
in the summary list. 

Purch~ses of egui~ment and tools: Most of the equipment ha~ ~een 
acquired already and is stored in the UNDP premises in Mogadishu 
also(refer to ap9endix ~ ) . 
Since NRA will not be able to ?r~vide maintenance .and gasoline -
!~~transportation we have also included t~e es~ential items in 
the following list. 
Our comnilation also containes e~enditures a~ rhe construct:on 
site for tools.cooking set for the nreuaration of tea.etc. 



N,.. 
~ . 

1 

2 

1 

2 

- 14 -

Item descri"Ction 

Radius rod with leader 
Mason hammer,heavy weight 
Broadleaf hacks 
Ark saw for wood cutting 
Torch lights.spare batteries 

~ Oildrums,200 ltr each for water 
storage 

10 

1 

1 

1 

1 

2 

1 

1 

1 

1 

Jerry cans for water and gasoline 
transport at ion 
Construction material for shed 
Keros ;_ne stove 
Set cooking utensils 
Set table and chairs 
Pad locks 
Foot locker 
Towing cable for car 
Socket wrench set 
First aid kit 
Sundries 

So SH 

750.-
600.-
500.-
350.-

2,800.-

4,200.-

2,ooc.-
1,eori.-
1,200.-

2,000.-

260.-

800.-

6,500.-
800.-

Total equipmen~ expenses 

USD 

J50.-
45.-
J.S. -
JO.-
20.-

16.s.-

250.-
120.-

105.-
70.-

120.-

15.-
27.-

50.-

385.-
50.-

250.-

2,087.-

All prices are based on quotations obtained from local stores 
and mai tenance shope in Mogadishu and A:.:'goje. 
Conversion rate: 1 USO = 17 SoSH. 

X) 

It has also to be pointed out that the inflation ~ate in Somalia 
according to the statistical figures ,collected by UNDP fo~ the 

first ~uarter of_ 1984 was ap"Or. 40 % .:'herefore an allowance 
may ·:Jecome necessary .f.Jr all ·pui·ehases later in· this year if the 
inflation r2'.'le cont.i.nues to nrogress. 

X) has to be made outside of Somalia.because no workshop with ~he 
necessary machinery could ~e located in Mogadishu 
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Summar.Yo~ the necessary funds: 

~~dif ication :'t":'.3 restoring of building 
for Office/laboratory 

Constructio.n material for kilns 

Equipment and tools 

Labour expenses.one mason.two helpers 
JO working days 

Transuortation ex~enses 
Car rental.one 4 WD for 14 daysx) 
Gasoline,oil,maintenace for one 4WD 

Total erpenses 

USD 

USD 

USD 

USD 

USD 
USD 

USD 

J,500.-

2,087.-

1,450.-

6 01) • -

950.-

8,587.-
=============== 

x) it is assumed that the government will provide adequate trans
portation after the first two weeks. 
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5. STATEMENT OF EQtIP~ENT PURCHASES 

Upon request UNIDO has approved funds of USD 2,550.-(Pichler's 
tel~x NQ~ PYS )7666 of J0.05.84) for the acquisition of equip
ment. 

This amount includes USD 650.- for transportation expenses.The ba
lance of USD 1,900.- equals appr. SoSH )2,JOO.-. 
The following purchases were made: 

Nr. Item descrip--:ion 

1) Tools.auxiliary material for retort 
Sepcom Comp. inv. 745 

2) Assembling of two charcoal retrots,provi
ding of cover lids ar.d gas oioes 
Doolco Comp. inv. 20J4 

J) One footlocker 
Local market Mogadishu 

4) ~ools,auxiliary ~aterial 
Sepcom Comp. inv. 806 

5) Three oildrums 
Local md!"ket Mogadishu 

6) One footlocker 
Local market Mogadisr.u 

7) Potocopies 

Otika da Sare ee 3anadir Comp. 
' 8) Transpo~ation of two charcoal retorts 

Mr. Abdulahi Hassan 
9) Fotoco!)ies 

Shabeel~ Fotocopy Comp. 
10)Wrench for Landrover 

Mercedes 3enz Mogadishu 
11)1androver repair 

12)0ut of pocket expenses for heloers, 
watchmen.tips 

Total expenses 

Received from UND?: check# 84117 

check # 8411)5 

'!'otal received 

So SH 

6,050.-

9,600.-

400.-

8,640.-

2,250.-

450.-

1 JO. -

500.-

102. -
JOO.-

470.-

29,0J7.-

15,COO.-
15,000.-

J0.000.-
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The balance due to UNDP of SoSH 96J.- was handed back to 
tne accounting department together with the su~mission of 
all original receipts. 

For the P'.lrchase of gasoline, oil, ate. coupons were obtained from 
UNDP and endorsed at the designated gas station in ~.~ogadishu. 

(storage list attached in aouendix 6.) 
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Appendix 1. 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

L'NIDO 2 December 1983 

Request from the Government of the Somali Democratic Republic 

For Special Industrial Services 

INTERNAi: 

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 

Pul'J)Ose of project · To assist the Government in the improvement of c~arcoal 
production from biomas& resources and in the pr~pagation 
of more advanced technologies including techniques 
involving the recovc=y of by-products. 

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

l. Assist in the establishment of a laboratory 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 : 

a. demonstration of improved brick kilns; 
b. small-scale a.'ld industrial charcoal production; 
c. raw materlals tequirements including biomass 

waste materials~ 
d. charcoal quality control; 

Applications and communications regarding this Job Description should be sent to: 

Pl'oject Per,onnel Recruitment Section, Industrial Oper,ations Division 
UNIOO, VIENNA INTERNATIONAi. CENTRE. P.O. Box 300, Vienna. Austria 

.... I .. 

,.· 

"' ..... - - --··~,...,__..... •· ....... -· .. 1., .1..--...---·--·-·· -- ·-·-·~ 
~ ..... ---



Qualifications 

Language 

Background Information 

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 the 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 action which might be 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. ~ogadiscit".,.. 
th~ capital, wir:h an estimated population of 450,000, uses 
150 tons daily or about 54,000 tons p.a. In terms of wooded 
areas required to sati>fy 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, ~ia Dussei, and the lack of expertise on the part 
of charcoal makers. Today, large areas of Acacia scrub forests 
have been completely depleted and the distance bet#een 
charcoal productl.on areas and the capital has in::reased to nearly 
300 km. This has resulted in a periodic shortage of charcoal 
supply and an increase in charcoal price. 

The Government is greatly concerned about the steady incr~ase 
of charcoal consumptio~ and the resulting alarming rate ·.)f the 
deterioration of resources. Under the project SI I SOMi 78 i 803, 
Oev~lopment of Charcoal Industry and Establishment of a 
Pilot Plant, Unido provided assistance to the Nati~nal 
Range Agency which resulced in : 

i. an assessment of the present charcoal industry; 

ii. che establishment of a National Charcoal Industry 
Development Plan; 

iii. investigacion 
wastes; 

of charcoal production from agriculc.ura 

~v. a proposal for setting up a charcoal briquetting plant; 

v. the design and construction of a ~ational fir~ crick 
charcoal ki.ln; 

vi. supply of equipmen~ for a charcoal laboratory. 

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

...- ·- .. 
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Apnendix 2. 

R~I <:;i!"1/"!'t/?C 
aw:l<DL ?FnJE:Cf -:a.w..IA 

On~ 10, el, thC" 1.ni"tLal ·'1"Cl~n· 1;.l th mtloml nin- c A ency, 'Jo <Jdi~c=.o 
todc placc.>1 i:.rith the tar ot to 8llt the '3ncrit1cio fer ttu~ 1'1nt ~"" of th<:! 
inissiai of walt.r E:rlc::h vt!th:!.n tnc period ct May, CS til July, ~. :4: 
PAAI lC1PNl1'~ 

nr. A. Kansni 
Oil'Oetar of' N!lA 

Or, Ju1sale 
DirM:tcr af F'crcstry 

Aeu:pi 

~Ar. G. ~ C!lla. 
\KP - Pro:r~ CDcrdi1'9tm-

Air. w.t-'RIGI 
l!JIDO E.. .pert 

It ie a·~ble to NRA tu ~ct the Pre nt'Tte as prr:~xusa:t by Mr. u.~··, 
bsck....,~in. Cff'i~ tJJIOO, 
F1!'9t priarity is i.ven to tha 0'!!1;;in ·9'JP of a !Jaatm- Plan ( 4 years pencd}. 
~it is dftimblt:' :°"I?"~ NM to t'8ve c~Sied be£.1.dea of a "Half'-amn·e 
kiln" (<Se t'ra!t fire brick~} :'l n:tmt fer" 1:1'11': catVcrti.on af a• .ria.alu.l ¥e.ct~ 
al.!Ja. . 
The latter mn be cr11~ctcx! of' ~:x ~!.l ~·lG Slao sa:ie P1PiN"' ~ atr.cr- '.~~ 
\'.en; wiU be n~siry. 
Tha int:'Cductian r::f' ~rt teainolc y bct'..c1r.~ r-<Jr nor:alia vmy i.~rblnt t:ocau~ 
~ the ut:1.ll9ftti~ af thC' ct1a.r'c:all a~, c. . f'or d?yin. cpuuticns or prcducin
of' elGCt:rid. ty. 
Dre tCanJni. :rtatcid ~!!~V!!' ':ly- that the CO!!tc for ~r? kiln sd i:etox t canutructicn 
aN not t.N'lilat:le fn:J"I tno bud, ~ of tho A · r31c.y and shaUld bet pravt.dm q, LJttOO. 
The ch!..-cml qcpert cst:i.ated tha follm-::l.n · a:l'lt51 

~] !i!l FWKT tyl,N 

- 19ll re.re tridcn 
--t~ ~ly 
- llln~ Toal!! 

(8howl.~, ;.vli t level, ~ ~.,er~ ,·.:tc) 
- Auxiliary "'.tlter141 
(~er, nails, ~.,in:, tcardz) 

- Radius ro1 ·:;i th lO!d~ 
(N~ f'cr t:ainin of ~~ill~ 
P«JPlcJ 

- ll:lnt:' .. nrmc! =s 

e) pu pnr ?'"..:tort (p!!: Wl 
- 5 spmt ~ (:DJ LTR) 
- ~.oo ~ ll! ;rtpe 
... 15'.J 

l,S) 

••• 
.. 
It 

N 

It 

uro 
• 

!:Dl.-. 
100.-

1'7!3.-

. ' .. ? ....... . 

I I ~ 

'" i'~ 
Ill I 
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- f~"ft2 mctal !hcet lE.O :OJ.-- 2 mwr- lies " too.-
-Tcala 

... 

(Sha\lel.!"~ ~. "ire a.rl:tcr etc) " ,25._ 
- 3D f'1rr: bridc.!'3 If too.-
- :i:aintenlnce ... 'Om , 

(•"eldin' ,, J !Jmdin·- t.!P?f"· c1J hcurs) • 12:::.-
-~enciCR • ~.-

Total tm 1.1ffi.-

,_ v:i.11 Pl"0\.1.C::c i.at:-our fO"" a>n!5t..vuc~.cn and ~cn:it::.on cf the kilr. ~ retort. 
It will also ~i"CIV'idc trnna:lOM:aticn ror tht: charcoal. oc;:icrt. 
-:'ince the ap~l for the: J:l!'Cljc-* ~.~ a vcry ti.Je CO"'tnr.rin· b!k ~i.th:.r. Ui::: 
A·-mcy ~'t '1:8"; a rcn:! tr,Nnl 
That I.MP !ttcul.c prt>Vit!:: c ~ •,h::d '~r!.v.::-: -:nr for· tiir; ~ fc!" tir: f'!r-:::t 
'b'ICJ ~iedcs ( axi:1Uit). 

LNP will ;Jp~ly fr:r ~rcvid~~n of' ·~,.._ n:_~~.sary f'und!l at t.rm)C/VIDI~ -
- ... M. lJIU:C. 

- --

5 
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--~"" Appendix ..1 · 

To: 
CC: 
cc: 

. 
General Manager of tile :J.R.A. l ... 
Director 0£ the Forestry oenartJnent N.R.A 
Dr. Walter Emrich, C-.arcoa) EX-pert 

=lfOGADI SHU= 
=i-iOGADI SHU= 
::::rt~C GADI S IID-= 

Sub: .?re-feasibility s)Udies 0£ the ruture charcoal 
Development Project in Somalia. 

_ _ __ I wuld infor.n you what 
:4e were doing, since the arrival 0£ t}1~ charcoal expert who has been 

sur'l.lying for the sharcoal development project which are to be established 
in Afgoi nursery, in the near future and here as follow:-

- Tools 0£ di££erent types have been collected £or the c:6nstruction of 
half oranr~ kiln in A£goi district. 

- ~ retort~3 have been preryared fer the construction 0£ sUKh kiln. 

- 1':.."ips to A.EgjG have been carried out to look £or a room for the la-
boratary ec'.Uipments in Afgoi nursery ~hich are nov storetl in u.N com
pound in Mogadishu. 

: The disavailabi ty 0£ fire bricks in A.fgoi brick Eocotry that is colosed 
for the tUr.e be.ing have been realieed. 

- A place for the construction o.£ . ti.1e hCll.f' orange kiln has been marked in 
A£ go-t_ nursery. 

- The 'l'l~torts and tools have been transported to the U .H .o.P centre in 
Hogadisho. 

- An old £ire brick pl.::Jl:t near Afgoi. has l>een visited. 

- A trainning programme has been planed £or the charcoal burners to itnP-
rove their local methQods and to apply the ne.v one • 

..... / ........•. ; ..... . 
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T)le charcoal expert ~ 

told me that the ccnstr'1ct~, bad< \\()Ille in to"' ,,.e1:9 

"'; :-~· Ill Af goi would be postponed for f h"'e half oran!l" \:il.A 
}' - i..,i< of £ive bricks and added that the:> _arrival for th" 
l._ . bO t . . . ' 0 rcom for 

the la ra ory equipments in A£goi nurser9'11 be n 

constrUct ne.r buildings such as laboratory ~IDO ,.noul-d 

;ind concluded that he 'llOuld discuss the u.N.I.~£ice
5 

the construction 0£ the new builJings as soon as h~~: 
there. , 

'• 

Yours smcerely, 

' .. -
--· ~ l.. ·: ... ·-· • •• _' • ~, 

/"" , ·~.1 . ·, 

, 

A0dillahi ~~'ld 
counter-r>c..rt of ~coh r-,velop.PrOject • 

. ;-
< .!\ ./ 

~ :.--r 

.------··- --· -------
,, ·. 

r• . • 

'·' 

., ~I> I 

' . 
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Appendix 4. 

- Earthmound kiln with by-product recovery 

- Half Or~ge kiln 

Oildrum retort 

Simple briquetting machine 
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·-
Half Orange- Kiln 

9Doke Oit.let Ports 

0. 

I 
·~ .. .. 
' .. .. 
. ; 

' . . , 
' 
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Oil Drum Retort~ installed 

I 
,. __ ! 
i- -· I . 

( 

I ---
--~ 

I 

I 

I ---__ , 
I 

I 

I 

I := ::r= 
Ii! 

I I 
' c. • - -· ----

Smoite Cba:uil!!..: 
l5c:n vi.:.e 

Three 200 ltr. oil drums form 
one retort 

,,.,,,. .... 

' . 
' 

j 

I 
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Simnle Charcoal Briquetting 
Press. 

Piston nlc>te 

HydrC?ulic 
cylinder 

Tahle 
stand 
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;$om81i Prefab Building Materials 

~ 
P.O. Box 591 Mogadishu Somali Democratic Republic 
Cable: somcom Phone: 38n 

Your ref. Our ref. Mo!;adishu 20 th Jun• 1964 

U Ill I D O 

Purchaaing D•p•rt••nt 

International Cant r• 

A • 11000 Vienna 

AUSTRIA. 

Subjects- Prefab Buildins• Cha•ooal Protect. 

With rer•ence to your requ•e~ ror an off•r for thcenatruction in prefab 
2 

of covered area or 178.BM we wi•h to eub•it ror your conajderation th• 

UIIOO CHARCOAL PROJECT. 

, • roundatiana 155.3 i 
2 

a 51.4 ust Pl USI 7e9B2.42 

2 • Root Panel 11a.a • • 41.- • • • 7.330.80 

3 • _,.11 Panel 144 • • 41.50. • • s.t1&.-

• • Part.ion wall 118.8 • • 37.50 • • • .. ... ss.-

5 I , .... 23.2 • • 51.50. • • 1.194.80 

'·· Colu•e s.s • • 42.• • • .. 231.-

1 • Paint.in; • 883.20 

8 • Jointin; Sealant • 1.•78.40 

9 • Elacrical Inaulation • s.soo.--

to • ooo~• 8 • 230.- • • • 1e840e•• 

t 1 • Vindaw• go.gs x 1.2 ~ 1.a x 1.3 • 3.740.--
........ ..__. ______________ ~. --·----- - -· -------------- --·----- ---

e.;' Som .. • Commerc111 &'Savings Barik , 
I I.•• -~ _,.;-,;;;~ , I 

·:.. .... : ~-=~~~2:1:~.· 

'· t . 
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..... _..---n~1iX 11111111 
·. • . .a.,npe ~.- - Jo - .._,:~ 

;: Somali Prefab Building Materials ·· 
P.O. Box 591 Mogadishu Somali Democratic Republic 
Cable: somcom Phone: '3877 

Your ref. 

t2 • rlaor Coatinga 

t• • traction Coat 

I 2 I 

Our ref. 

2 
13~ Pl 

Mogadishu 

• USI 11.sc USS 2.21s.-

• 2.soo.--

• ..ooo.---
Total • •21iJ2Q1·-

W• ~i•h to atate that it wa •r• award•d th• Contraot w• •h•ll ca•plet• 

th• projact and hand it avar in 5 •onth• ti•• atarting rro• th• aignature at ••• 

CaRtract to your aatiafaction. 

Since all ~h••icala and other i•port•d ••t•rial• for th• work ara to ba 

ta our auppliara in O•n•ark,againat a Sank guarant•• tor th• advanca by th• . 

So•ali ~a .. arcial Sank. 

Th• raat at the Contract au• ••ll b• paid ..., •• th• project 1• handed over. 

a~. 
Ploha••d 

So•al& Pr at BJilding P1ater1al•• 

Somali Pr~f.JL_~_'9iJ_4,i,n( ~-~~~~i~,.~ 

~~n~: Somah Commercial & Savings Bank 

' ' -................_ .......... .....___. .. 
•·1 I I I I 
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APpendix 6. 

List of tool::; :iu~ch~ sec ·:v..:.:i:ic ~.he cour:::e of this mission. 
'~he :::e tools :.>re r>lr:ced in two footlockers, ~·ecured with o:i.e 
n:"'d loc1.: e·~ ch ~-nd ::;tore1l in :..he ~::;in !:'tor<.ee roOl4t• of \_:tfD:i'/ 
Mog::.dishu. 

Tool Set Nr. I - contents 

I m<i son chisel 
I :'la-sc~ bob -:;i th st:!:"i::g 
2 tror:els 
I ~:;pli t le· . ..-el, :;c ~!< ~ci:. 

1 ·l ' . - .. 
~ c~rpenter ~encils 
I hr-nd;.nw 
I met2.l sew ·;;i th four ::-;p'..re "ol::des 
I p...-ng:::-
I ::.x 
I h2.mmer,licht 
I :1.-il pullP.r 
I wire cutter 
I screw driver ~et 
I )lier 
I met~l sheet 9t~~1ch8r 

I - t. . ~-

:1~ '.r<l.r: l.CK, <. ::i 

2 rolls of thin rope 
2 leg wire 
2 le::; nr.ils 

Tool Set t~r. ~ - ~~0:1i;ent~ 

I ~olderin~ l~·rnp 
I ch~in,aprir. I.5 m 
I metal :;.iit:et ::.cir.so:c~; 
2 :Jp·ci1s ::::c::'..l.e:.:, rr.:~.x. ~'.) ; .. C e·~c·,~ 

I jum:Jer ccbel 
2 p::-·.dlocka 
2 ~1an~r~s 

2GO m rope ,:.:erliun 

I ~:~volop~ \:itL 
the pa.tlock 1:;hich 

!·:\!y 0 
;,:,Ti tl,,. 

se,er~tely kept rre: 

for tool ut I · :. nd 
th~ 3hovel3 ~re chnined to ·~t:-~cr. 

shovels,c~~-i::l.::::l to:~e'.~l·1·:r ;;:nd <Jccured by a padlock 

f• . . , 
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SECOND PHASE 

1. Results and Conclusions 

The UNIDO Charcoal Cen~re 

The centre consists ot a kiln site for the training in kiln and retort tech

nology and the evaluation of ra.w materiala,atta.ched to the charcoal laborato-

rr· 
It is thereto?'! adequatel;r equipped _to serve ~s a basis_ for _r-~1e 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 responsibilit;r of a competent project manager. 

The desired masterplan has teen submitted to UNIDO during the fir~~ µhase 

of this mission. 

Special attention had to be given to the fact,that the future wortc of the 

UNIDO charcoal centre will yield an optimal dissemination effect for the use 

of advanced technology and also for the substitut:!.on of firewood 

by agricultural residues. 

After the departure of the UNIDO Charcoal Expert any activity i!l the charcoal 

centre may cease.Thereforethe decision to provide new f'unds 

should be made soon to avoid an unde~irable longer time elapse. 

Charcoal laboratory 

Instruments and apparatU.B have been checked and are functioning.The normal 

anal;rtical worlc of a medium sized charcoal plant can be conducted.For further 

completion mino~ tools ma;r be purchased.The estimated costs are USD Boo.-. 
The electricit;r supply is unreliable which will impede the research wortc. 

Thereforeit is suggested to e1J!plo;r a charcoal gae generator (a.ppr. 4 kw), 

which would malce the charcoal centre virtuall;r independent from outside ener

gy suppl;r. 

Ralf Orange charcoal fire brick kiln 

Tr.e construction costs for a Half Orange charcoal fire brick kiln of I4 m3 

firewood CC1.pac1 ty wi!l be about 

USD 200.- if the fire bricks are ma.de at thft kiln site b;r the operators and 

water supply is in reach. 

GAS retort 

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

construction ot the retort.'l'wo retorts consisting ot three oil dl"Wlls each 

are located over one fire chamber with a chinm97 added.The unit can pro-

duce several hundred.kg of char per day which is sufficient to carry put the 

research worlc for various raw materials. 



- 33 -

The produced charcoal gas is led by two gas pipes into the fire cham-

ber of the ~tort,thus saving fuelwood. 

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

directly. 

Personnel training _ 

Lectures to the senior class of the forestry school were held. 1 number 

of interested students participated also ir. the construction training of the 

Halt Orange charcoal fire brick kiln. 

The costs for fire bricks are extremely high iD Somalia.The ex-factory price 

is presently USD I.50/fire brick. 

It is therefoie envisaged to reuse the once purchased construction material 

in future tra.ining courses, unless the charcoal 

students provide the firebricks by themselfea by producing them on 31 te. 

For this purpose the kiln cupola must not be ba.rnt out to hard.en the mortar 

whioh ~oasists o~ mud· only. 

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

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

The original plane of UHIDO to l~i:at~ th~ research laborato1"7 -=it"in .. ~~ 

compound of the new forestry school in Afgoje had to be given up beca11ee 

there is pres"ntl:: and. for an llnknown period thereafter no space available. 

?ffiA therefor decided to provide labora:!;o17 ~pace in form o'f" the olC. lecture 

room vithi?' the nearby nursery. 

Thia 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 pl'tjmisses some repair work was necessa1"7• 

The lecture room has an annex which was previously used as the kitilb.en 

for the students. 

Concerning the ~ower supply the laboratory bad to be hooked up to the 

main line of the nurser;r 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 guly. 

This situation has emerged during the energy crisis in Somalia and may prevail 

for a long time in the future also. 

Since it is,h6wever 1 as~e••ial for research worlc to have a permanent power source 

the most ""suitable solution '"ould l::e to employ a producer gas generator fueled 

with cha.rco2.l • 

The adva~tage 'for this method can be seen in ~he fact that the future project 

"fill be independant fro:n the sho,::-taees of the diesel or .~.sc.line deliveries 

and would produce its own fuel supply. 

The buildings within the nurser;r do not have ·.:itte-i:t •rater supply but there are 

suf'ficient outside taps.The supply comes from an own pumpint 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 markets .• 

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 Af'goje a check of the inventory was made in the presence 

of Mr. Haasan Ali Nur as the assigned representative of NRA. 

ill parts ha.ve been listed in the attached inventory list which served al :.10 

for the purpos~ of the official transfer to the NRA. 

The lists containp.lso equipment and tools for kiln conct~iction as well as 

the transferred inventory of the nearby kiln site. 

The comparison with the UNIDO invoice~ r1vealed that only 
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minor parts have been found missing. 

These are r porcelain pestle for the porcelain mortar 

1 ~ackage of crucible high form 30 mm 
(36 ea/cs) 

guide bar for the :Echo chain.saw 

!~ ~--.i~ decided to store all project equipnent in the laboratory building 

because it can be easier checked until the project makes perina.nent use of 

it. The inventories are listed on pages 36 to 39. 

Tr.c r.~rsey is secured by a fe~ce 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 laboratol'Jt within 
the nursery fence. 

L ""' ~.',.,, ~ 
_, , "If' 

""!"· / 
' ' l:/ . • • r' ., ~ 

:j,A~' 
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·- UMI'DO Charcoal Project - Nx-. I 

Gen~ral Eo~ipment 

Item 

'l'J-pewriter Olivetti Lettera Ir. 24 77 452 

Deak Calculator Canon P 21 - . D 

Pony Traneoe~ver,•odel CB - 36,Serial Ira •. 
. 77 0 675 and 77 0 987 

Recharger ror Pany transceiver 

Pirst Aid kit 

Tables 

Chairs 

Half Orange kiln with straigth jacket,cupola taken 
apart; consis~ing of appr. I,200 fire bri~ks 

Carbo Gas retort ~!?.,consisting of 2 retorts made 
from 3 oil drums each,with two lids and two gas pipes 
eetahlished and ready for·use 

shel t~~r for kiln and retort operator 

Pences of kiln e.ite 

Si~e indioatin~ kiln ar~a and laboratory building 

~:~~te; ~~: ............. ' 
lfaaean .lli Nur,NRA counterpart 

-, 

.,._. 
I .. 
• 

. · ..... . 

Wal tor ~rich -UNIDO Expert 

Dnte1 

. ~. 

.. .._I 

. .,.. ... ~ 
·- .. -~·, .. .t·-

. ..... 
... L.~ ·--.;: 

' ... -~, 
'· 
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SI/SOM/83/802 

Inventory Li3* 

Ir. Q;\7 

i· . I 

2 I . .. 
3 I 

_4 4 

~ 4 

6 2 

1 • 
8 I 

9 I 

10 3. 

II 3 

?2 3 

I3 2 
14 5 
15 5 
I6 2 
17 2 

I8 2 

I9 2 

20 2 

?.I I 

22 I 

23 I 

24 I 

25 I 

26 12 

n 72 
28 72 

29 72 
30 36 
3I 36 

32 I 

RecefJ1 :or NRA: 

- r -

UlllIDU • Shnrcoal Projedt Nr. 2 

General LRboratory Equipment 

Item 

DP.c - o - gram balanca,witb single hanging 
t>an, Serial Mr~ 

Mettler H 54 AR balance ,serial Hr. S/Jl 798Id7 

Grinding mill hand power. with one spare screw 
Grinding plates coarse 

Grinding plaies W/4B 

Pyrometer ,P'isoher Model 32 - ~G 

Ther110couples 

Mortar 1d th pestel, iron 

Mortar, !>Orqelaiv 

Flame spread.er 

Tripod, 6 inches, two rings 

~ripod, IC inche3,four rings 

Desic~ator,plair., 250 mm -
Sievd,brass, to, cover 

Sieve,bras•,receiver 

~ieV9 ,brass, Hr. 7 
3ieve , brase, Nr. 3t 
Si!e''" , brass, Hr. 25 

Sieve,brase, Nr. 35 
Sieve, bra.es, Nr. 18 

3ieve,.braee, Nr. 16 

SiP.ve,br~se, Nr. 70 

Sieve ,brass, Nr. io 
Siav~,bra.ss,N~IUO 

Siev~,brass, Nr. 230 

::ylinder, grad •• 100 !Ill 

Crucible,flat capsule, 40 mm 
Crucible cover ,45 ~= 

Crucible cover, 65 mm 

Jar,glaes,J"')und, 105 mm P 
Jar,~lass,rectangular, 20 x IO x IO om 

Spring balance, 12 leg 

. . . T~ ... .................. . ~it.:~ .. 
ffaesan Ali Nur,N~ Count~~art 

'.°}'1.t4': " (/ I } ,lf) I . 
'."31 tP.r Flnrich, TJNIDO EXtlert 

•. 

.,, ' 
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·•"f 
' .... ~. ' 
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. I· . .. --~, .. "-
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SI/SOM/83/802 

Jonventoey Lia't 

1'i". Qty. 

t 2 

2 2 

3 I 

4 2 

5 I 

Received fnr NRA1 
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UNIDO - Charcoal ?roj~ct Hr. 3 

I tens 

Fischer Junior oven, 230 VAC Serial Hr. 
33 II I5 and 33 11 7 

Jlufne :furnacP. ,240 V'ol t ,Model Nr. 1a2· 
Serial Nr. 17I ani I89 

Hot Pla ie, 12 x I2, 240 Volt , Serial Ifr •. 
23 70 40 92 

Autemp Heater,230 V, Serial Nr •. 220 and Hr. 118 

Ball Mill, 2 - tier, 220 V,Serial Nr. 

CE - 8II46 
with 2 porcelain jars 

.... ~- ................. . 
ffaesan Ali Nur,Nil Counterpart 

~~~. ~:~~ jud) ....... . 
Walter Emrich,UNIDO Expert 

·~ 

' 

· .. 
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I 

2 

3 
4 

6 
5 

7 
8 

ro 
11 

: .12 

I3 
14 .. 
15 
I6 

I7 
18 

19 
20 

21 
22 

23 
24 

2~ 
26 

Lid 

I 

4 

I 

I 

2 

2 

2 

I 

2 

2 

2 

I 

I 
I 

I 
i 

I 

I 
I 

I 
I 
I 
I 

I 
I 

I 
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UNIOO Charcoal Project Nr. 4 

~~ipment ~or ~iln Construction 

Item 

Radius Rod with leader an~ centre pole 

Shuffle 

Di stance rod 

Split lev'!l 

Broom 

Mason toller 

Puga 

Hand $'1.W 

Metal saw with spare blades 

Spring scales, 25 kg 

Carpenter clamp 

Soldering torch 

Iifason punch 
?ad lock 

Nail p·.il l er 
Hunv.!'::' 

Mason chissel 
Wire cutter 

Plier 

!ti!etal cutter 
11!2.son bob 

· ::SCret; driver sat 
Towi1lg chain 

~ho chain saw {guide bar missing) 
7arioue plasti~ contai~era and buckets 

~nd ~lastic sheet 

11&terialss rope,wire,n~ils,e~c. 

Received 
.• 

.~ 

•••••••• ••v ••••••••••••••••••~••••••••• 
JRA eountel":)art lialter 'Emrich, UNI.DO Sxpert 

I • 
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f 

' ., 
! 

~ .. ' 
I 

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

3. 1. Genera 1 

Charcoal kilns made from fire bri~ks ~e?re~€r.~ ~he most popular technology to 

produce high quality charcoal. Among these the "Half Ora:ige" fire~ricK kiln out

numbers by far all other types. 

It was fi~st introduced in South America several decades ago and it is employed. 

by small charcoalmakers an well as by large industrial companies.It is 

estimated that the total number of fire brick charcoal kilns presently in operation 

is well above 300,000 in Brazil aad. 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. 

Poto I. shows the kiln which was built within the course of the UNIDO Charcoal 

Programme (SI/SOM/83/802) on the nursery site in. Af'goje and used for demonstration . 

Poto Ir. 1 

. 
11 

I 
I 
i 

The vertical part of the kiln (straight jacket) contains the air inlet holes. The 

cupola cont3ins two rows ot smoke outlet ports. 

The kiln has ~ne ~te only for charging and discharging.The firewood capacity 

is appr. 14 m~. 
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The coraUUerolll.117 proved success of fire brick charcoal kilns is based on 

several criteria, which may be summed up as follows: 

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

J 

the lifespan ot the kiln exceeds ten years 

- maintenance costs are almost negligible it compared to metal kilns. 
I 

- simple operation.~ battery of more than ten kilns can be supervised thy one 
operator. ' , 

- yield and charcoal quality are significantly higher as compared to those of 
chart.oal pits and earthmound kilns. 

3.2· 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 but also for storage of fuelwood,the curing of the discharged ckar

coal,a shelter for the operator and night watchman,etc. 
2 Thereforean area of 80 m is usually considered as being necessary per kiln. 

Furthermore the kiln site must 

- be levelled even 

be wi~h drainage of water from rain falls 

- provide water at the site or nearby 

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

Before startinglthe construction work the site should be ~leared from all vege

tation and a ditch be draW!\ for th~ cary-oft of rain water. 

At the beginning some dl'J' 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 rai~ seasons. 

Frequently jute bags and plastic sheet is kept handy 

of the kiln structure against a sudden rainfall. 

3. 3 .Marking of the kiln site. 

and. used for protection 

After the site prepa~ation has been completed the place for each kiln will be 

marked with a oent1-e pole.Then the marking of the kiln base (foundation) starts 

as shown in figure 1. 

It is better to indicate the interior an~ exterior circles of the foun-

dation lines b;r wocden pdgs which shouii be plac~d in a distance ot 40 - 50 cm 

to each other. 

Special care has to be taken that the centre pole is not incidentally removed 

' ' 
~~~~~~~~~~~~~~~~~--~~~~~~~~~--~~~~~---~~~--
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or broken~ft,because it will serve aa a guide for t~ construction of the 

stra'1t jacket and the cupola. 

; 
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~ -.. __ _ 

-------- ·~- ------~i.2:==:::-----·---- -------~.~ ..... ~----:---
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Figure I'. ·Marking Of the kiln base· 

'·,._ 
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For the diameter of Half Orange kilns no standard measures are in existence. 

However,it has become common practice to apply the caesures 340,450,700 and 

800 cm f~T' ti.le ertent of the kiln bases. 

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

3.4.L...Jing the kiln foundation. 

The foundation ditch has to be dug out always closely following th• market 

inner and outer circles (see figure 2)~ 

The depth of the foundation will depend on the consistence ~f the loc~l so~ 

but normally doe, not extend a de?th of 60 ~m. 

Approximately 30 cm are filled in with a mixture of sand and gravel.On top of 

it fire bricks are laid in rove crosswise (see figure 3 ). 

Between each brick layer mud is applied generously. 

-- I 

.. I 
I 
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- ... - ----- -- -·-
......... __ ... ___ .... 

Pi.gure 2 .. Excavating.of ~oundation dito& 

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). 
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The last brick layer of the completed foundation ar~et raise appr. IO cm 
above ground. 

Then the kiln bottom will be filled with scil and densified as shown in Fig.3. 
The kiln bottom ~us~ be even with the last brick layer of the foundation to prevent 
the influx of ~~~u water. 

Figure 3. Laying the foundation and filling in the kiln 
bottom 

3. 5. Construction of the straight jacket 
4 

The straight jacket ~s the vertical part 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. 

'fbat me1J.ne the brick layers are crosswise positioned. 

The first brick row contains nine air inlet holes which are 9paoed in a dis

tance of 95 cm of each other. 

The measures on the inner side of the wall are 8 cm in width and 11 cm high. 

The width of the kiln gate is 60 cm on the inner side of the ~iln and remains 
""'"'"~.,,.,._,.~ ,,..., tn thtt tnn 1~vA,. of' thf! l'lt'!"a.iP"ht ia.cket. 
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The heigth of the straight jacket must not exceed 60 cm, thus enabling an ope-

rator convenientl7 to step on the outer rim when checking the top of the kiln 

during operation. 

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

a distance rod should be used always. 

3.6. Construction of the kiln cupola 

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 1.). 
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 Eo=m 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"teader" 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 ~ide)in a sequence which depends 

on the heigth and length of the fire bricks. This sequence c:.tn be calculate'd befo:e. 
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The following resetting table applies to fire bricks with the dimensicns 

heigth 11 cm, length 25 cm a 

Nr. of fire brick Resetting 
row 

I 3 I cm each 

4 6 2 cm each 
... 3 cm 
' 
8 IO 4 cm each 

11 5 cm 

12 - 14 3.5cm each 

15 - I7 2 cm each 

17 - I cm each 

The cupola of such a ki1 ~ would consist of 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 

11 cm on the interior side of the cupola. 

The upper row of smoke ports is located in the elenveth fire brick la:rer 

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

are the same ae for the lower smoke ports. 

For the constr\iction of the cupola as little as possible mortar(mud) is applied 

and it is very important that eac~ firebrick is laid in place according to 

the angle indicated by the radius rod. 

Starting with row tl~s. !2 - 14 more and more half fire trtoi.::-s ( I2 cm 1 ength) 

have to be employed,and later on fire br•cks not excP-e~ing 5 cm in length should 

be used to form the top of the cupola. 

It is alf:o very important that the kiln builder places the· fire bricks firm

ly and ':!'corner to corner" with fhe·· adjacent bri~IC. 

Frequent checking \.'ith the split level is nece8:::Ft.ry. 

coa.1 operators can construct ~he e-rt;entine 11Half 6range"kiln ~ithin six .,,or

kine days. 

3.7. ~.aintenance of the kiln 

Before operati<:1n ,the kiln r:iust be sealed CD t.,~ o-y+&id'9 i.r;!.th a ccve-1· of r.x.d. 

The so called "green ki:n" ···ill :.her. [~,:. e•·.:-cd cy !'..?:.r.tat.nirig a fire (made from 

dry firewood) inside for at 1 east one week. 



33 Details of ~he construction - 48 -

t , 
I 

~-------...., 

' t 

\ . 
I 

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



~-- -- --.---

- .:.9 -

4. uil drum charcoal retort 

4.1. 7~e installation of the CARBO gas retort 

The CARBO GAS retort is suitable for the carbonisation of ti~::;ass particles, 

e•e• nutshells,leafs,small branches,twiglets,shredded waste. 

The economy of this technology stems mainly frora the following factss 

low investment costs.The retort can be built by local maintenan~e shops 

from spent oil drums and other scrap metal • 

recover,y of two products.The retort ~ne:-.t•-i charcoal ar.d producer gas. 

evpansion of the pla.nt capacity is possible.The owner of a retort plant 

may add more capacity at any time if the market demands it and his t'unds 

will allow it. 

low maintenance cost. 

simple operation.One operator can supervise up to 'ha:. ~tt' ;."etorts. 

utilisation of producer gas.The ~~-!"'.e·"!d gas can be utilised for the 

generation of electricity,drying of ~opra 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 kiud of energy. 

It is the intention to operate one retort unit in the forestry school in il

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( first phase )the retort was to be 

installed near the cooro">ol taborator,y. 

The retort has been assembled during the first phase of this mission.It consists 

I)'( three oil drums welded together and two 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 A~goje. 

As shown in figure 1 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 ihe charging of the retort a movable cover is placed on each forward end 

2nd 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 t~ ~~e outside. 

If 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 A«goje was delayed due to the fact 

that the NRA required its display in a national exhibition in honor of the 

fifteenth ~nniversar,y of the Somalian revolution. 
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Figure 4 

Oil Drum Retort~ installed 

-----' -----1 

I -· .. ,. -... --
I 

I 

I 
C • - -· - -~-

Smcite ~e""~l..s 
l.5c:n ·.ri..:ie 

Three 2no ltr. oil drums form 
one retort 

, 
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4. 2. The oreration of the CARBO GAS retort 

The biomass is charged ac full capacity of the retort and packed as dense 

as pos~ible.~e charging can be facilitated by using metal sheets aa trays,which 

helps mini~ise ~he work load of the discharging of the produced charcoal. 

After closing the lidsJ a fire ia made in the fire chamber from dry wood 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. 

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

Depending on the moisture content of the chergert biomass the carbonisation 

phase will be terminated after three hours in general. 

Uter the carbonisation the cooling phase begins and lasts usually 12 l~Ov.."'S• 

The normal operational cycle is as followsJ 

07:00 tQ. 10:00 am .. discharging of the charcoal 

lOai)O to 01:00 pm - charging the retorts 

01:00 to 05:00 pm - firing the retorts 

05:00 to 08:00 pm - reduced firing of the retorts 

08:00 to 07:00 am - cooling of the retorts 

In a charcoal oi'i·~ration where the proot:.c~r gas is provided for power or steam 

generation the operational cycle has to be altered in a way that alway part 

o-f the retorts are within the rcarbonisation phaee, thus t~ ~ gne aupply 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 firewvod. 
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S. Work Schedule 

Date -Duties performed 

I8.09.84 
19.09. - 25.09. 

26./27.09 .. 

28.09. - I8.IO. 

I8.IO. - 22.IO. 

23.IO. - 08.I!. 

09.II. - I3.II.' 

I4 .II. - 20.II. 

20.II. - departure 

Arrival of the export in '11ogadishu 

Meetings in Mogadishu,preparations for fieldwork, 
NRA assigns Jlr. Hassan Ali Hur as counterpart 

Car provided (Toyota 4-wheel drive)by UNDP/NRA, 
car serviced,insurance policy validated 

Selection and preparation of kilnsite in Af'goje-nursery, 
improt"ements of laboratory buildi::g, 
construction of Half Orange kiln, 
training of personnel, 
lecturing to senior forest students of the forestry 
school in Afgoje 
curing of Half Orange kiln begins 
24 trips to Afgoje 

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 tripe to Afgoje 

Transporta.tion of lahomtory equipmen~,tools and con
struction mate~ial to Afgoje. 
Garbo Gas retort releascd'by.the exhibiton agency on 
06. II. only, 
transportatio~ of retort to kiln site in Afgoje, 
extreme heavy rain falls do not permit contin~ous field
work and cause the collapse of part c~ ·he cupola of the 
Half Orange kiln 
I4 trips to Afgoje 

Repair of Bal t Orange kiln and progressing with training, 
inventory check of laboratory equipment, 
resuming worlt with Carbo Gas retort, 
frequent rain falls cause interruption of fieldwork, 
4 trips to Afgoje 

Installation of elctricity in laboratory completed, 
work on Carbo Gas retort co.Jpleted, 
inventory check of laboratory equipment the goo•s and 
materials of the kiln site completed, 
curing of repaired Half Orange kiln not possible because 
lack of sufficient firewoo4, 
to prevent damage of kiln stones by another cH!lapse due 
to rain falls the cupola is been partly taken apart ~nd 
the remaining kiln shell protected with plastic sheet, 
heavy rain falls also during this period make fieldwork 
very difficult, 
9 trips to Afgoje 

Turn over of all inventory to NRA, 
preparing of final report, 
concluding meetings with NRA,UNDP,charcoal cooperatives,eto._ 
in Mogadishu, 
5 trips to Afgoje 

depart~re of the ,expert from Magadi shu 
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