Fig. 4: Shaft 1: Chain pulley unloading
arrangement

The construction had a smooth run appa-
rently due to the thorough planning done
in the beginning, and was completed in
about 45 days. The first shaft was fired
on 30 April 1996 (Fig. 5).

Operation

Green brick supply was planned through
the conventional methods prevalent in the
area, to enable evaluation of performance
of firing in VSBK in comparison with the
clamps, keeping the other parameters in

Fig. 5: Single screw unloading mecha-
nism

brick production similar. The convention-
al method employs winning clay by man-
ual means, mixing with wheat straw and
coal ash (from power plants and
foundries) with the clay, and hand mould-
ing using wooden steel- lined moulds.
Green bricks were dried in the open and
carried to the loading platform using ani-
mal power - donkeys. Coal from Jharia
fields was procured from local sources, of
size less than 6mm. A team of about 18
firemen was engaged locally for operating
the kiln, who worked under the guidance
and supervision of the Chinese expert and
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technicians. Facilities were created for
the Chinese and DA technicians to stay at
site during the operation phase o ensure
attendance throughout day and night.

Variety was adopted in initial firing also.
The Shaft No. 1 was lighted from the
bottom (on 30 April 1996) and Shaft No.2
was fired from the top (on 10 May 1996).

The DA operating team members worked
hand in hand with their Chinese counter-
parts, staying throughout the operation at
the site. The Indian firemen had no diffi-
culty in acquiring the requisite know-
ledge and skills for operation of the kiln
and the confidence for facing any exi-
gency arising therein. Those firemen
who showed good performance and lead-
ership qualities were upgraded as fire-
masters.

The operation of the kiln continued till
25 June 1996 when it was shut down for
the rainy season. Various campaigns of
operation, with different clays and vari-
ous mixes of clay for moulding, were
conducted. Environmental conditions
were monitored by the ESB team of DA
and Energy Audits conducted by the
TERI team.

3 Results and learnings from VSBK 1

The overall findings after this phase of

operation were as follows:

- Quality of bricks produced - better
than those produced in nearby clamps
in terms of ring and colour. But the

Table I: Specific Energy Consumption - A comparison

Fig. 6: Top of shaft showing Lid arrange-
meit



quality is not as good as in traditional
BTK areas, ostensibly due to inferior
clay quality.

- The compressive strength (between
65 kg/cm® and 110 Kg / em?®) and wa-
ter absorption (around 15%) is func-
tionally sufficient.

- The breakage of bricks during the fir-
ing is only about 2 to 4%.

- Lower level of emissions - within ac-
ceptable limits. But there is scope for
improvement for working environ-
ment at the loading platform.

- Energy saving is confirmed (about
30% compared to BTKs and 60%
compared to local clamps — see his-
togram attached - Table 1).

- Technology is viable with reasonable
margins for the entrepreneur. As
VSBK 1 is an experimental kiln, the
cost figures obtained could only be
indicators. Scope for increase in mar-
gin identified - by reduction in cost of
green bricks, reduction in capital cost
and increase in scale of operation.

- There is no problem envisaged in the
absorption of technology by the Indi-
an personnel.

Mid Course Review and Modifica-
tions

At this stage a workshop an "Status and
Review of VSBK technology in India"
was held on 27-28 June 1996 with partici-
pation of stakeholders, project team
members and backstopping consultants.
The group deliberated at length on all as-
pects of the technology transfer and per-
formance of the project. Some ideas for
further improvement in the energy and
environment aspects evolved during the
discussions and it was agreed to incorpo-
rate some modifications to the kiln to
achieve these benefits.  The major
changes identified for implementation
are:

- Open out the loading platform by re-
placing the walls with columns and
arills,

- Increase height of shafts by one batch
from & to 9,

- Increase the height of stack by about 1
metre,

- Increase the gap in roof monitor from
350mm to 700mm,

- Provide flues and dampers at two le-
vels at the top of the shaft,
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Fig. 7: Kiln after completion of construction before modification
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Fig. 8: Kiln after modification
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Provide lids for the shafts which can
be kept closed while not loading
bricks (Fig. 6).

These modification were incorporated in
the kiln during October - November 1996
within the idle period of shut down due to
rainy season (Fig. 7 and 8).

The workshop also evolved guidelines for
setting up the second VSBK in India
through a partner organisation to DA.
The experience of this VSBK 2 forms the
subject for case study 2.

Second phase of operation

The second phase of operation started

by the end of December 1996.

It is a

measure of confidence in their learning
that the DA team fired the shaft on their
own pending arrival of the Chinese
team.

The operation of the kiln was continued
as in the first phase with various cam-
paigns of different clays, different mix-
tures for green brick production etc. The
energy and environmental aspects were
monitored at different intervals. The kiln
was shut down again for the rainy season
by the end of May 1997.

The overall results show that the im-
provement in energy efficiency over the
first phase is marginal whereas there is
definite improvement in the environ-
mental aspects at the work place which
meel the national standards for the vari-
ous parameters such as SPM, SO: , NO:,
CO etc.

Achievements

The following can be considered to have
been achieved as a result of the VSBK
technology transfer experience:
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Energy efficiency of VSBK establi-
shed - other aspects of operation are
also promising.

Design improvements so that the
working environment meets the rele-
vant national standards.

Groups of masons, firemasters, fire-
men and supervisors trained on the
job.

Indigenous capability built up for fab-
rication and manufacture of spe-
cialised mechanical equipment such
as unloading device, trolleys, lid sys-
tems etc.

An efficient energy monitoring and
feed back system has seen established

with TERI and for environment moni-
toring with DA.

- Through this monitoring system, the
needs and potentials for further im-
provement have been identified.

- R & D work was conducted to further
improve energy and environment effi-
ciency of VSBK and further possibili-
ties identified.

- VSBK design, construction and ope-
ration guideline documents have been
prepared.

- A very good project team and coope-
ration between different actors and or-
ganisations has been established.

Further work

The performance of the project was re-
viewed in the Analysis and Outlook
Workshop held during 3-5 June 1997 with
wide participation. It was mainly planned
to continue the good work done with the
aim of further improving the performance
of VSBKs in terms of quality, volume of
production and economic viability. Earli-
er a mission consisting of DA and TERI
experts and backstopping consultant vi-
sited VSBKSs in China mainly for under-
standing the factors leading to their wide
dissemination and the methodology. The
findings were presented in the workshop.
Some of the actions agreed during the
workshop are: improving the quality of
green brick production by installing ex-
truders, building kilns with larger shafts
for higher volume of production in an
area with good quality clay availability,
and monitoring and optimising economic
performance.

Conclusion

The project team received appreciation
from the stakeholders and backstopping
consultants during the periodic review
and evaluation missions. This greatly en-
couraged the team to put in greater efforts
to achieve the aim and objectives of the
project. The concerned officials of DA,
SDC and TERI provided constant sup-
port and guidance to the project team.
The project team acknowledges this as of
great value in successful implementation
of the project.

Text by

K. R. Lakshmikantan, Development
Alternatives, B 32, TARA Crescent,
Qutab Institutional Area, New Delhi/In-
dia
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What is basin?

The building advisory service and informa-
tion network (basin} - of which GATE/
GTZ is one of the founding members - was set
up in 1988 to provide information and advice
on appropriate building technology and to cre-
ate links with know-how resources in the world
for all those in need of relevant information.

basin attaches importance to giving individ-
ual specialised support to its clients whilst bal-
ancing this with the comprehensive view that
comes from the long and diverse experience of
its partner organisations.

basin porvides a comprehensive range of
expertise, experience, knowledge and skills for
the support of new initiatives in the low-cost
building sector.

basin is a service available to all institutions
and individuals concerned with housing, build-
ing and planning in developing countries, but
can only function efficiently, if there is a regular
feed-back. Any publications, information, per-
sonal experiences, etc. that can be made avail-
able to basin are always welcome and will help
basin to help others.

For more information on basin contact
GATE/GTZ or »http:/fwww.gtz.de/basin«.

e, @t @

German Appropriate Technology
Exchange
Dag-Hammarskjold-Weg | - 5
Postfach 51 80

D-65726 Eschborn/Germany
Phone +49-6169 -79-3190
Fax  +49-6196-79-7352
(1998)




