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Appropriate technology implementation in Ghana
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The Charity




Pah ' Mat-20-Fore' s lang

Location — Kotei Village, East of Kumasi MAT TO FORE






Bamboo - Technical Details

Based on Truss design and construction method in
BRRI '‘Building a School Manual'

Treated for one week using Dursban in Open
Tank Method

Jointed with 12mm plywood gusset plates and
10mm bolts

Max span used of 6.8m
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Bamboo Construction —Lessons Learned MAT TO FORE
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Pozollana - Technical Details

Pozollana purchased direct from the BRRI — ‘\}‘
produced in Ghana

Costs 1/2 the cost of cement

Used to replace 1/3 of cement in all applications
(sandcrete blocks, floor slabs etc)

No noticeable difference between between cement 7
and pozo/cement for workability and strength

If sandcrete blocks then 20mm
sand cement render; if lancrete
then 1:5 bitchumen primer:soil

render

150mm Lancrete or sandcrete
blocks. 1:2 pozollana:cement, 1:12
poz/cement:earth.

50mm concrete slab 1:2:4 or to
ructural Engineers
recommendation

600mm white sand hydrofill or to
Structural Engineers
recommendation

150mm sandcrete blocks 1:2:12
(pozollana:cement:sand)

450x125mm Concrete foundation
1:3:6

Pozollana Cement Replacement - Details MAT TO FORE



Pozollana Cement Replacement — Lessons Learned MAT TO FORE



Ventilation Design/Earth Duct - Details MAT TO FORE



Ventilation/Earth Duct — Details

Earth Duct uses grounds stable temperature that
is below ambient temperature level to cool the
incoming ventilation air.

Design does not require a fan but relies on wind
driven ventilation as modelled with CFD.

High level vents are used to enable buoyancy
driven ventilation and to remove solar gains from
roof.

Building is positioned to take advantage of
prevailing SW & NE winds.

8

Ventilation Design/Earth Duct — Details & Lessons Learned

Ventilation/Earth Duct — Lessons Learned
Cost of plastic pipe was surprisingly high.

Time will tell if smells develop in the earth duct —
so far there are no smells

The building is noticeably cooler than surrounding
buildings.

Builders have limited understanding of buoyancy
driven ventilation and did not properly instal vents at
high level

Limited materials for floor vents means drains
were used that restrict air movement
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Pressed Earth Bricks - Details MAT TO FORE



Pressed Earth Bricks — Lessons Learned MAT TO FORE



Ventilation Design — Details & Lessons
Learned

Employs high-low buoyancy aided ventilation
design.

Again, was not properly carried through in | P e
construction. A standard sealed ceiling was installed i
thereby cutting off any benefit of the roof design for
ventilation.
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Building 03 — Biogas Digester & WC



Biogas — Concept

Organic substances when subjected to anaerobic
fermentation (i.e. without oxygen) will produce
‘biogas’.

Biogas when produce from cow dung consists of o
approx 60-70% methane. ¥ S

Biogas can be used for cooking, lighting and
electricity generation.

A second by product is high quality fertiliser that is A ; > | . .
as effective or more effective than mineral and ' 4 e : ’
chemical fertilisers. e ; -

Organic
matter and f For cooking, lighting
water mixture Gas Outlet and electricity

production
—Slurry overflow

Fertiliser for
use on crops

e
—

= I
"o,
.

' 0

. Diester |

’7'

Biogas Digester — Concept MAT TO FORE




1 4x2.5x2.5m cess pi{
| or 2x2x6m cess pit

CRITICAL DIMENSIONS:
GL400 = FOUNDATON TOP FOR WC BLOCK
GL-1550 = FOUNDATION BASE FOR DIGESTER
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Biogas Digester — Benefits MAT TO FORE



Deaths in Under fives by Various Causes

Acute Lower Diseases linked Diarrhea Malaria Measles HIVIAIy

Respiratory to indoor air

Source: BSP Nepal

Biogas Digester — Benefits MAT TO FORE



Life With Biogas
No collection of fire wood, reducing deforestation
FREE, renewable fuel source
Clean cooking environment, increasing health

Highly effective organic fertiliser produced, which
can be used or sold.

Human waste is treated when fed as a waste into
the digester thereby increasing health by increasing
hygiene of waste disposal.

Biogas Digester — Benefits MAT TO FORE



Nepal Biogas Plant -- Construction Manual

Digester Design Construction Manual for GGC 2047 Model Biogas Plant

Nepalese GGC 2047 Model, fixed dome, biogas Biogas Support Programme (BSP)
P.O. 0 A \
plant chosen due to: il

Proven design — 264,000 in operation in Nepal Sundar Bajgain
Programme Manager

Easy to construct from local materials Tol 5521740, 5634038 |

. . . Emall snvbsp@wlink.com.np
Construction manual available (see left), with

. ) . Scanned by Biofuel Mailing List member Olivier Morf (with thanks)
construction drawings (next slide)

Has been rigorously tested and monitored by BSP
Nepal for twenty years

Simple sizing method when using cow dung as
feed

10 60

20 120 120 14+

Biogas Digester — Design MAT TO FORE



GENERAL BIOGAS PLANT
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Dimension of Different Components of

~Inlet Varlous Sized Bio-Gas Plants
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Note : The dimension of different components of various sized piant have been given in the back.

Biogas Digester — Design, GGC 2047 by Bsp Nepal MAT TO FORE
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Biogas Digester — Construction Process MAT TO FORE



Biogas Digester — Construction Process MAT TO FORE
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Biogas Digester — Lessons Learned
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Biogas Digester — Ghanaian Perspective MAT TO FORE



Contacts and References MAT TO FORE
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