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CLUSTER PROFILE
REFRACTORY MANUFACTURING CLUSTER, EAST AND WEST GODAVARI
Background
The East and West Godavari districts of Andhra
Pradesh are rich in mineral resources like fireclay, ball
clay and china clay. This has led to the establishment
of many small-scale refractory manufacturing units in
Rajhamundry, Morampudi and Dhavaleswaram in East
Godavari district and Chebrolu, Bhimdole, Dwarka
Tirumala, Timmaya and Palem Road in West Godavari
district.The units manufacture solid/ hollow bricks, acid
rain bricks, ceramic jars, and other products which are
widely used in many applications like steel and other
metallurgical industries, furnaces, etc. There are 83
refractory manufacturing units of small and medium
capacities in the cluster: 50 are in East Godavari and 33
in West Godavari. The cluster produces about 73,542
tonnes of fireclay bricks and 4715 tonnes of ceramic
products annually. These products are marketed in
southern India and some parts of northern India. The
cluster has an annual turnover of about Rs 50 crores, and
provides regular employment to more than 800 people.
The refractory units have formed an association
called ‘The Ceramic Manufacturers Welfare Association’.
The Industries Department, Andhra Pradesh facilitates
the supply of required coal from Singareni Collieries
Company Limited (SCCL) through the District
Industries Centre (DIC). The coal is allocated among
the local units based on their installed capacity.The units
draw their required electricity from the Andhra Pradesh
Eastern Power Distribution Company Limited.

Technology status and energy use
The refractory manufacturing units use downdraft
(DD) kilns, crushers, pug mills, clay mixers, ball mills
and filter presses in their processes. Slurry is prepared
by mixing clay (60%) and refractory grog (40%) with
water. Semi-automatic moulding machines are used to
prepare ‘green’ moulds of desired shape from the slurry.

The ‘green’ moulds are then baked in DD kilns in slow
and rapid firing modes for a period of 5-6 days. This
firing process is followed by a 24-hour ‘soaking’ process,
following which the kiln is allowed to cool on its own
and the end-products are unloaded.
Thermal energy is required for heating of refractory
products in DD kilns; coal and firewood are the main
fuels used. Electricity is used to drive the motors in
different equipment like crushers, mixers, ball mills
etc. The total energy cost for manufacturing refractory
products varies between 25–35 % of the total production
cost. The estimated annual energy consumption in the
East & West Godavari refractory cluster is around 18853
tonnes of oil equivalent (toe).

Options for energy saving
The East & West Godavari refractory cluster is one of
the clusters covered by the BEE-SME Program under
the 11th Plan. APITCO, a premier technical consultancy
organization in Andhra Pradesh, is the executing agency
for project activities including detailed energy audits
and preparation of Detailed Project Reports (DPRs) on
energy efficient technologies. The studies by APITCO
reveal significant potential for energy savings both in
thermal and electrical processes through adoption of
improved and energy efficient technologies. A number
of identified energy saving options are listed below.
Energy consumption in East & West Godavari
refractory cluster
Energy form

Annual consumption

% share

Quantity

toe

Coal

45104 tonnes

15786

84

Wood

14637 tonnes

2927

15

Electricity

1626426 kWh

140

1
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Install waste heat recovery systems
Among the 83 refractory units in the cluster, there are
11 units of different capacities that manufacture pickle
jars. These 11 units have the potential to install waste
heat recovery (WHR) systems in DD kilns.These WHR
systems can help in preheating of the raw material and
achieve an energy saving of about 20–22% per batch of
production. Assuming that 24 batches are processed per
year, each unit would save around 110 tonnes of coal
annually, equivalent to monetary savings of 3.85 lakhs
per year. The capital cost of a WHR system is around Rs
5 lakhs, giving a simple payback period of less than 15
months.

Switch from DD kilns to tunnel kilns
The tunnel kiln is an energy efficient option for the DD
kiln, offering reduced energy consumption and improved
productivity. During interactions with the entrepreneurs,
around 25 units have shown interest in adopting tunnel
kilns in place of the existing DD kilns. With the support
of BEE, a group of entrepreneurs and technical experts
visited Morbi ceramic cluster (Gujarat) and observed the
tunnel kiln process. Comparative performance analysis of
tunnel kiln vis-à-vis DD kiln indicates an energy saving
potential of 30–35% per batch processed by adopting
tunnel kiln technology. Assuming 24 batches per year,
each unit would save around 170 tonnes coal annually,
equivalent to monetary savings of Rs 6 lakhs per year.
The capital cost of a tunnel kiln is around Rs 35 lakhs
including engineering, procurement and construction
(EPC) charges, giving a simple payback period of under
6 years.

Replacement of conventional coal-fired
systems in 11 pickle jar units
Option–1: Coal gasifier systems
Coal gasifier systems could be adopted in place of direct
coal firing in DD kilns. A fuel saving of 22% is expected
due to improved thermal efficiency. Each unit can save
around 120 tonnes of coal annually (assuming 24 batches
processed per year), equivalent to monetary savings of
Rs 4.2 lakhs per year. The capital cost of the coal gasifier

Downdraft kiln

system is around Rs 25 lakhs including EPC charges,
giving a simple payback period of just over 6 years.
Option–2: Biomass gasifier systems
Alternatively, biomass gasifier systems can be used instead
of direct coal firing in DD kilns. A fuel saving of 16%
is expected and each unit can save around 86 tonnes
of coal annually, equivalent to monetary savings of Rs
3.2 lakhs per year. The capital cost of a biomass gasifier
system is around Rs 15 lakhs including EPC charges,
giving a simple payback period of under 5 years.

Install energy efficient motors
Most of the existing standard motors that are currently
being used in crushers, mixers and brick presses in the
cluster have been rewound several times. Replacement
of the existing standard motors with energy efficient
(eef1) motors would improve the operational efficiency
by at least 10–12%. The eff1 motor has higher efficiency
while operating on both part and full loads under dusty
operating conditions. Adoption of eff1 motors in various
equipment would save at least 2000 kWh per year in
a typical refractory unit. The annual electricity saving
potential at cluster level is estimated to be worth Rs.6
lakhs. The investment required for implementation of
this measure is estimated to be Rs 25,000 per unit, giving
a simple payback period of around 3½ years.
Contributed by APITCO Ltd, Hyderabad
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