
Enhancing Energy Efficiency in the Brick Sector
The construction sector is one of the fastest 

growing sectors in the country. It is continuously 

growing on account of economic development, 

urbanization and industrialization. Brick is the 

major construction material used in India. It is an 

unorganised sector with majority of brick kiln units 

located in rural and peri-urban areas. These units 

widely practice energy intensive firing technologies 

like clamps and Bull’s Trench kiln (BTK). Instances of 

modern technologies are virtually non-existent.

These technologies consume excessive coal and 

top soil. The brick sector consumes 24 million 

tonnes of coal per year which is about 8% of the 

total coal consumption of the country. Bihar alone 

consumes about 22 lakh tonnes of coal per year. In 

addition, the kilns also consume several million 

tonnes of biomass fuels. They are also responsible 

for heavy particulate emissions while contributing 
 to 22% of the total CO emissions. To control 2

pollution caused by obsolete technologies and 
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conserve resources, the brick sector should shift to 

cleaner, more eco-friendly technologies.

Several energy efficient technologies like VSBK, zig-

zag kilns and fly ash technology are available. 

Vertical Shaft Brick Kiln (VSBK), originally developed 

in China is an energy efficient technology for fired 

clay brick production. It is 30% more energy efficient 

when compared to traditional kilns. Therefore, it 
1economises on fuel consumption by 30-50% . It also 

allows the use of low grade fuels such as lignite and 

industrial waste with residual calorific value as 

internal fuel such as sponge iron dolochar, rice husk, 

boiler ash etc. Greenhouse gases emissions are also 

reduced by the virtue of enhanced energy efficiency. 

Zig-zag kilns are considered an improvement of fixed 

chimney kilns (FC-BTKs). Air follows a zig-zag path 

instead of straight line, resulting in cleaner 

combustion and better heat transfer. It reduced the 

fuel consumption by 15-20% as compared to FC-BTK. 

Natural draught zig-zag kilns have the ability to fire 

even inferior fuels. All these technologies have low 

specific energy consumptions (SEC). Low SEC signifies 

efficient operation of the kilns. The SEC of VSBK is 0.7-

0.9 MJ/kg of fired bricks, zig-zag kiln(high draught) is 

1.0-1.1 MJ/kg of fired bricks and zig-zag kiln (natural 

draught) is 0.95-1.15 MJ/kg of fired bricks.

Energy conservation can also be enhanced by introducing innovations in 

various technologies. Institutes like Central Building Research Institute 

(CRBI), Rourkee; Punjab State Council for Science and Technology (PSCST), 

Chandigarh; Aligarh Muslim University (AMU), Aligarh; Technology and 

Action for Rural Advancement (TARA), New Delhi have taken up R&D 

activities to improve practices in existing technologies. The improvements 

are in the areas of better feeding, firing and operating practices. CBRI and 

PSCST have worked on improving the Fixed Chimney Kiln (FCK). Their 

efforts mainly looked at introducing incremental changes and firing 

practices to improve operational efficiencies. Some of the innovations in 

the FCK include use of energy saving additives, improved storage of coal, 

zig-zag feeding pattern, higher chimney height, arresting heat losses etc. 

When all these innovations are used together, only then desired results in 

terms of higher energy efficiency can be achieved.

Incorporation of waste materials into brick making process as internal fuel 

contributes to improving the energy efficiency of the brick sector. Many 

types of domestic, agricultural and industrial wastes having acceptable 

heat value can be used as internal fuel. Some waste (e.g. boiler ash, slag, 

charcoal wastes, rice husks) are less polluting than conventional fuels such 

as coal or wood. Mechanised internal fuel bricks can reduce the coal 

consumption by 25-60%. Fly ash is a waste material produced during coal 

consumption in thermal power plants. It can be used in construction sector 
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In Bangladesh, fired clay bricks form a significant portion of the materials used in the 
construction industry. Until recently, demand for bricks were mainly urban based, 
but increasingly its use has spread to rural areas as incomes have risen there. High 
prices and/or scarcity of alternate building material such as, stones, iron sheets, 
wood, bamboo, and straw are also driving the demand for bricks in rural and peri 
urban areas.

Currently there are around 4140 brick making units in Bangladesh producing 
approximately 12.4 billion bricks annually. There might be more number of units, 
since most of them are in the informal sector with no accountability. Apart from soil; 
approximately 2 million tonnes of coal is being used in the brick industry, accounting 
for 7.3 million tonnes of CO2 emissions. 

Thus the brick industry has a big contribution to the economy and providing 
seasonal employment to around 0.8 million workers. Although it contributes 1% to 
the economy, it is still not classified as an industry. Despite instances of modern 
practices (the gas based Hoffmann kilns and Chinese extrusion systems) majority of 
the brick industry is currently based on decentralized production activity while using 
energy intensive, resource depleting and highly polluting technologies and 
production methods. 

The price of coal used in the kilns has increased by 20%-30% over the year, thus 
putting further pressure on the small brick kiln owners.

With Dhaka set to become one of the most populous cities in the world by 2020, the 
demand for utilization of bricks for building construction is likely to grow manifold. 
The government is urgently looking for ways and means to mitigate the impact of 
brick making on the environment.

VSBK in Bangladesh

for bricks, roads, embankments, dams, dykes etc. This technology is 

decidedly energy efficient as no coal/biomass is used. It also conserves top 

soil because the same is replaced by fly ash. The use of industrial wastes like 

fly ash, dolochar etc can potentially save upto 4.6 million tonnes of CO  per 2

2year .

Improved building techniques and practices such as rat-trap bond (RTB) in 

place of traditional English bond masonry for constructing walls would 

further reduce the number of bricks and mortar required per running metre 

of wall constructed. This would reduce the embodied energy in building 

construction. In RTB, bricks are placed on edge in 1:6 cement mortar and a 

cavity is created. The number of bricks and mortar required per cubic metre 

of brickwork gets reduced. Use of hollow bricks instead of solid bricks 

would lead to dramatic reduction in energy. A hollow brick, having upto 

20% less mass, thus requires less energy for firing compared to a solid 
3brick . Light weight concrete blocks are an alternative to clay bricks. They 

can be produced from wastes such as sintered fly ash, light weight 

aggregates or bloated clay light weight aggregates.

A coordinated effort by various government agencies and brick 

stakeholders is required for the dissemination of these technologies and 

practices and their adoption by various entrepreneurs. This can be done by 

demonstrating the technologies and ensuring that these technologies are 

commercially available through a network of service providers.

Q: 

Q:

 What are the challenges with regards to 

promoting modern energy and resource 

efficient technology in brick making, 

considering a majority of brick producers in 

India are traditional small and medium plant 

owners?

Different challenges are being faced by the brick 

sector include: 

i. Availability of technological solutions suiting 

different geographical conditions

 ii. Availability of local service providers

iii. High investment requirements and non-

availability of finance

iv. Lack of awareness among the entreprenuers

v.  Lack of basic infrastructure such as electricity and 

trained man-power

 What has been the role of BEE in promoting 

the uptake of energy efficient brick 

technologies?

BEE has included Varanasi brick cluster among other 
energy intensive MSME clusters shortlisted for 

intervention under the BEE - SME program. Different 
technological options have been identified that would 
help in reducing the energy consumption levels of 
existing brick making technologies in the cluster. 
Technology specific Detailed Project Reports (DPRs) 
have also been prepared. It is envisaged that these 
steps would help the brick kiln entrepreneurs in 
adopting energy- efficient technologies and 
production of resource-efficient products. 

 What are the policies and schemes lined up 

for the future, regarding brick production 
sector?

At the national level: Under the on-going UNDP/GEF 
brick project, efforts are being put in place to revise 
the existing Bureau of Indian Standards (BIS)  codes 
and to include clay-fired products like perforated 
bricks and hollow blocks in the specifications of major 
Government Departments that are involved in 
construction like CPWD, State PWDs etc. 

A potential of 20% saving has been estimated in the 
study of SME (brick cluster) in Bihar. No specific 
intervention has been made in brick clusters in Bihar. 
However, the DPRs prepared in Varanasi brick cluster 
are applicable for Bihar also and the same 
technologies can be implemented there.

Q:
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The Vertical Shaft Brick Kiln is an environment 
friendly and energy efficient technology for fired clay 
brick production. The VSBK technology was invented 
and developed in China in the 70’s as a rural brick 
producing enterprise. It essentially consists of one or 
more rectangular, vertical shafts within a kiln 
structure. Rectangular arrays of dried green bricks 
and crushed, pre-sized fuel (coal) are carefully 
stacked into batches, which are continuously loaded 
into the top of the shaft. At the bottom of the shaft, 
batches of fired clay bricks are continuously removed 
at pre-determined intervals. As the procession of 
batches gradually passes through the shaft, the green 
bricks encounter pre-heating, firing and cooling 
zones before they reach the shaft exit.

Green bricks fired in a VSBK must essentially contain 

carbonaceous fuel used as internal fuel to achieve 

high energy efficiency and uniform, consistent fired 

quality. Thicker the bricks more the internal fuel. 

Internal fuels are carbonaceous waste materials or 

finely ground organic wastes or even waste coal dust.

VSBK relies on the principle of a counter current heat 

exchanger in order to achieve high thermal efficiency. 

When the shaft lid is in the closed position, the entire 

kiln is actually a chimney. The efficiency of VSBK is 

immediately reduced as soon as the lid is opened.

Energy efficiency

VSBK economises on fuel costs, with savings of 

between 30 to 50% when compared with other 

common brick firing technologies such as clamps or 

movable chimney BTK. Compared to fixed chimney 

BTK, the savings are around 20 to 40%. Compared to 

all firing technologies globally, VSBK has the lowest 

specific energy consumption.

Economically viable

VSBK can be operated all the year round because a 

roof protects the kilns. Selective mechanisation and 

automation in a phased manner provides a higher 

productivity with reduced labour also.

Environment friendly

The construction and operation of a VSBK requires 

very little land (approximately 2.5 bighas). As a VSBK 

can only be fired with coal, deforestation of rural 

areas can be controlled. Additionally, emissions from 

an EcoKiln are much lower compared to all common 

brick firing technologies.

Ministry of Micro, Small & Medium Enterprises (MSME), Government of India launched 
Credit Guarantee Scheme (CGS) so as to strengthen credit delivery system and facilitate 
flow of credit to the MSE sector. To operationalise the scheme, Government of India and 
Small Industries Development Bank of India (SIDBI) set up the Credit Guarantee Fund 
Trust for Micro and Small Enterprises (CGTMSE). The CGMSE provides credit guarantee 
cover to the collateral free-credit provided to Micro and Small Enterprises (MSE) by the 
bank. Under this scheme, new or existing SMEs can avail credit facilities up to Rs100 lakh 
without any collateral security and third party guarantee. 

Usually, lenders request collateral to minimize the risks of extending credit. The amount 
of collateral is in proportion to the loan size. Lack of collateral is the main obstacle 
encountered by MSEs in accessing finance. The CGMSE scheme is intended to 
ameliorate the problem as also to facilitate increased credit flow to MSEs in the country.

The guarantee cover available under the scheme is to the extent of 75 - 80% of the 
sanctioned amount of the credit facility, with a maximum guarantee cap of Rs 62.50 - 65 
lakh. The extent of guarantee cover is 85% for micro enterprises for credit up to Rs 5 
lakh. The extent of guarantee cover is 80% for Micro and Small Enterprises operated 
and/or owned by women; and all credits/loans in the North East Region.

In case of default, Credit Guarantee Trust settles the claim up to 75-80% of the amount 
in default of the credit facility extended by the lending institution. Guarantee will 
commence from the date of payment of guarantee fee and shall run through the agreed 
tenure of the term loan / composite loans. The lender can, however, invoke the 
guarantee given by the Trust only after the lock-in period (the time period during which 
the lender has guaranteed an interest rate to a borrower) of 18 months either from the 
date of last disbursement of credit to the borrower or from the date of the guarantee 
cover coming into force in respect of the particular credit facility, whichever is later. 

The Energy-Efficient Technology of the Future - VSBK

Tridev Bricks is situated in the Fatwa region of Patna district. 

Mr. Gappu Singh started this Fixed Chimney Bull’s Trench Kiln 

(FC-BTK) in 1991 with an investment of 30 lakhs. A unique 

feature of this FC-BTK is the use of fans called “Hawa Bhattas”. 

These fans are connected to the chimney and acts as exhaust. 

This fan is run by a generator (25 HP) using diesel or electricity. 

Mr. Singh decided to include this modification after learning 

about 3 such kilns already present in the area. He states “I took 

the decision of introducing fans in the brick kiln due to 

immense savings in the coal consumption.” He was extremely 

happy to inform that only 12 tonnes of coal is required to 

produce 1 lakh bricks instead of the usual 40 tonnes. This 

accounts for a 30-40% savings in coal consumption. 

ADB signs $50m for 
eco-friendly brick kilns

Dr. Soumen Maity, Aditi Jha, Kriti Nagrath, 
D. Varsha, Anjali Nambissan

The Star Building Rating System introduced by the Bureau of Energy 
Efficiency (BEE) is a rating scheme for buildings. The rating will grade 
buildings on their energy efficiency, starting from one star for the least 
efficient, and going upto five stars, for the most efficient. The star rating 
programme aims to provide public recognition to energy efficient buildings, 
creating a demand side pull for such buildings. Those buildings having a 
connected load of 500 kW and above would be considered for BEE star rating 
scheme.

Five categories of buildings- office buildings, hotels, hospitals, retail malls 
and IT Parks in five climatic zones in the country have been identified for this 
programme. This scheme is currently invoked for two categories- Office 
buildings and Business Process Outsourcing buildings. It initially targets air 
conditioned and non-air conditioned office buildings in the following three 
climatic zones: 

1. Warm and Humid 

2. Composite 

3. Hot and Dry.

The buildings have been categorized into two, having air-conditioned area 
greater than 50% and less than 50% of the built up area. 

It will be subsequently extended to other climatic zones and building types. 
Energy Performance Index (EPI) in kWh/sq m/year will be considered for 
rating the building. Benchmark bandwidths for EPI for different climatic 
zones have been developed based on the percentage of air conditioned 
space.

BEE Star Building Rating System

Star Business Desk

June 21, 2012: The Asian Development Bank will lend $50 million to Bangladesh to 
help improve the environment by financing more energy-efficient brick kilns, the 
ADB said in a statement yesterday.

Iqbal Mahmood, senior secretary of Economic Relations Division, and M Teresa 
Kho, ADB's country director, signed an agreement at a ceremony at ERD in Dhaka.

The ADB will provide the funds in local currency to Bangladesh Bank which will re-
lend the funds to participating financial institutions. The financial institutions will 
then provide loans to brick makers seeking to upgrade their existing kilns to 
cleaner kilns or to build the cleaner kilns for the first time.

“Brick-making is one of the industries that generate a large amount of carbon 
dioxide and other greenhouse gasses,” Kho said.

“By helping brick makers to switch to cleaner kilns, the air in Bangladesh will be 
cleaner and people's health much improved,” she said.

The brick sector contributes around 1 percent of the economy, but it is highly 
polluting, burning at least 6 million tonnes of coal and emitting about 9.8 million 
tonnes of carbon dioxide every year.

Most of Bangladesh's estimated 5,000 brick fields use the highly polluting fixed 
chimney kilns, according to the statement.

A fixed chimney kiln uses 240 tonnes of coal and emits 582 tonnes of CO2 per 
million bricks produced. This compares with the cleanest tunnel chimney which 
uses only 100-120 tonnes of coal and produces 291 tonnes of CO2.

Bangladesh has already ruled that no new yearly licences for fixed chimney kilns 
will be renewed after September 2012 and all such kilns will be banned from 
September 2013.
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Survey of Brick Entrepreneurs
from Six Districts of Bihar

Knowledge of Eco-friendly Technology

Knowledge about New Technologies
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