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building lime industry falls under the category of small and medium scale sector employing
ies generally upto 10 tpd. On account of the requirements of changed environment and some
whbacks of the existing masonry kilns, a steel shell lime shaft kiln of 20 tpd capacity has been
rocess engineering aspects and mechanical design features of the same have been detailed with
to pollution control measures. It is proposed that the existing low capacity country kilns may
h this moderately high capacity kiln in congested and highly air polluting lime manufacturing

es in the country.
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- of Small Scale Lime Kilns
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ICated instruments and in most.of the
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following inherent drawbacks? -
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thermal efficiencies

Proper controls on the process

I quality of the end product

(v) Environmental pollution hazards
(vi) Reduced life span involving high
maintenance costs

National Status

The improved vertical lime shaft kiln constructed
in masonry and based on intermediate technology is
rather a recent development in India and its use was
earlier advocated by the Central Building Research
Institute, Roorkee and Khadi and Village Industries
Commission, Bombay for the manufacture of build-
ing lime for smaller capacities of production.
Charging and discharging mechanisms are manual in
the conventional lime shaft kilns3.

Based on field surveys and detailed in investigations
on typical lime kilns at several important lime
manufacturing centres, the lime kilns for capacities of
5, 10 and 15 tonnes per day were designed at the

~ Central Building Research Institute, Roorkee. Kilns

of improved designs have been successfully installed
and commissioned in different parts of the country.
The salient features of the improved designs are as
follows*:s, :

@) Mixed-feed vertical masonry shaft
(steam coal fired)
(ii) Cylindro-conical structure with uni-

inner lining of fire bricks
(i) Continuous operation — 2 to 3 shifls

per day
(iv) Uniform natural draft
(v) Manual as well as mechanized charging
(vi) Fuel economy upto 15 per cent over

conventional kilns
~(vii)  Suitable for dolomitic and calcitic
limestones
(viii)  Better quality of end product
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Table 1—Specifications of the lime kiln

No. Item Specification

| Shape Double conical
2 Height 16.0 m

3 Average inner diameter ISm

4 Construction material M.S. sheet

5 Thickness of steel shell 10 mm

6 Thickness of fire bricks lining 23 cm

7 Thickneess of insulating bricks 11.5cm

8 Limestone coal ratio by weight 5-6

Poke and observation holes are provided throughout
the height of the kiln arranged at suitable intervals for
effective operational control of the kiln. Brief techni-
cal specifications of the 20 tpd lime kiln are given in
Table 1.

Mechanisation Aspects

Mechanical chiarging devices are used For hoisting
the mixed-teed of limestone and coal to the top ol the
kiln. These devices may be continuous type ol belt
conveyor, bucket clevator, skip hoist, etc. as per site
layout®. However, skip hoist has been considered to
be the most appropriate system for the charging
operation. The hoisting unit consists of a head
assembly, made up of motorised reducer coupled to
the winding drum through an electromagnetic brake.
The raw materials are to be fed to the kiln top into a
receiving hopper. For high lift and larger lumps of
limestone, a skip hoist is considered more suitable.
Bell and cone arrangement is proposed for feeding the
raw material into the kiln. The bell can be lifted either
manually or by a small motor. A central discharge
arrangement is being envisaged for the withdrawal of
lime. Figure | depicts the details of the steel shell lime
shaft kiln. The bell and cone arrangement for
feeding of the raw materials into the kilnis shown in
Figure 2. The kiln is supported on four fabricated
steel stands arranged to be placed on concrete
foundation blocks. Five supporting rings are
provided within the shell plate for sustaining the
refractory lining (fire and insulation bricks) of
different heat zones to enable renewal of the
refractory lining of any zone without disturbing the
others.

Praovision for Pollution Control

Reduction in pollution of the environment is the
crying need of the present times. Several goyvern-
mental bodics, pollution control boards along with
international environmental agencies have been
advocating the employment of pollution control
measures in various industries. Even though limeisa
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 industry yet suspended particulate
prising kiln dust and hydrocarbon
148 been identificd 1o be the major pollutant
Hitted from the coal fired lime kilns®, Out of the
IS tion abatement devices, viz intertial
Y and wet scrubbing systems, fabric
OStatic precipitators, etc. a water
lem, chimney with hood along with an
et work of piping, ducting, fittings, etc.
ned and developed for the control of
the lime shaft kiln. The control unit
dlthe (op portion of the kiln and flue gascs
S4on can be discharged (o the atmos-
0 the chimney of the system.
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Fig. 2—Feeding device for shell lime kiln

the Indian building lime industry. The kiln is well

equipped with semi-mechanization features and the

same is also amenable to a fair degree of
instrumentation, process vis-a-vis pollution control

measures. The kiln is thermally efficient with low
maintenance and operational costs. The installed
cost of the kiln with all accessories is projected as

Rs.15.00

lakh. It is envisaged to fulfil the

requirements for calcination of high calcium as well
as dolomitic limestones.
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