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BSIET is an international engineering company established through reorganization of Beijing Shougang Design
Institute. It is invested by Shougang Group who takes relative majority of the share.

BSIET has the Engineering Design Integrated Qualification Class A issued by the State. It is the first unit of Beijing
municipal enterprises awarded this Qualification and is able to undertake engineering design for all industries and all
grades. Meanwhile, it can provide technical services such as planning consultation, equipment integration and general
contracting. BSIET owns unique technology and rich practical experience in overall design of iron and steel plants,
individual design for iron making, steel making, steel rolling, sintering, pelletizing, coking, industrial furnace and integration
of metallurgical equipment.

BSIET has served more than 70 iron and steel enterprises in China, and has its achievements in more than 20
countries such as India, Malaysia, Brazil, Viet Nam, Bangladesh, the Philippines, Zimbabwe, Angola, Peru and Saudi
Arabia, etc.

BSIET is Hi-tech Enterprise of Beijing City, and has been awarded with 30-odd national science & technology prizes
and national excellent design prizes, nearly 300 metallurgical industry and Beijing city excellent design and achievement
prizes, and hundreds of national patents. Dozens of projects have created the new records of the Chinese enterprises.
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ANNULAR ACTIVE LIME SHAFT KILN

FEEFEN RESHAME
Expertise from hundred-year Shougang
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BEIJING SHOUGANG INTERNATIONAL ENGINEERING TECHNOLOGY CO.,LTD.
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Annular shaft kiln is one of the advanced lime production technology in the world. In 1990’s(1Shougang
firstly imported the annular shaft kiln technology from Beckenbach Germany in the metallurgical industry in
China. At the beginning of 21st century, BSIET developed the annular shaft kiln technology and created lots
of new characteristics of Shougang.

Shougang’s annular shaft kiln technology has such characteristics as: the thermal system, lining
structure, inner cylinder, heat exchanger, control system and so on of the kiln are overall optimized; lime
deep processing system, remote pneumatic transferring of pulverized lime product system can be equipped;
full automatic domestic design has been realized; and investment and maintenance cost can be greatly
reduced.

BSIET has the capability to undertake the turn-key project of an annular shaft kiln and more than 10
annular active lime shaft kilns with the production capacities of 300t/d, 500t/d and 600t/d respectively for
several iron and steel enterprises have been already built up by BSIET for over a decade. BSIET also has
such project achievements as volume expansion and relocation of the annular shaft kiln. The operating
practice has proved that Shougang’s annular shaft kiln is not only praised by the domestic colleagues for
its reliable technology, stable production, good product quality and long service life of refractory, but also is
awarded many prizes in metallurgical science and technology as well as the prizes in the excellent design.

BSIET’s pursuit is to provide customers in a short time, based on the demands of customers, with an
active lime production system that fully satisfies the needs of production with a reliable performance, proven
technology and advanced level in the world.
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Two 500t/d annular shaft kilns project for
Shougang Qiangang
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Main technical characteristics
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An annular shaft kiln mainly consists of raw material
storage, raw material preparation, kiln proper, hoist room,
hydraulic station, main control building, fan house, exhaust
fan house, finished lime storing and handling system
as well as dedusting system. Based on the conditions
of customers, such facilities as high voltage and low
voltage power distribution rooms, gas pressurizing station,
feedwater pump station and air compressor are furnished.
The kiln proper system is inclusive of kiln body,
charging device, discharging device, combustion chamber,
heat exchanger, ejector and fan system, etc.
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Layout of Shougang Qiangang 600t/d annular shaft kiln project

BT E—HNEREIRAER
Layout of Shougang Jingtang stage-1 annular shaft kiln project
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Three dimensional effect drawing of
a single annular shaft kiln
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Three dimensional effect drawing of Shougang
Qiangang 600t/d annular shaft kiln

BT JE 4 JE 5000d B F E = R B
Three dimensional effect drawing of Shougang
Jingtang four 500t/d annular shaft kilns



kiR IB B T Z 4 = Principle of combustion and characteristics of process
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Shougang’s annular shaft kiln has a superior performance in calcinating active lime due to its ingenious
lining structure and reasonable distribution of air flow. The main characteristics are as follows:

© An annular structure is adopted. The material is calcined in the annular space, the hot air flow is more
uniformly distributed and the edge effect is reduced in order for better calcination;

© Such advanced calcine process as countercurrent + parallel flow is used. The lime is calcined in the
parallel flow zone, the lime quality is super and stable, the activity is higher than 360ml and even 420mi
if the material conditions are good;

© Waste gas is used for preheating the driving air. After cooled inner cylinder ,the hot air acts as primary
combustion air to reduce the heat consumption, the heat consumption is 3887-4096kJ/kg lime;

O A full-negative-pressure operation is adopted to effectively prevent dust from escaping. It is especially
applicable to the place where an environmental protection is required for a modern plant;

O 1t is easily operated and all automatically controlled. An accurate distribution technology of fuel and
combustion air is adopted to raise the combustion efficiency, reduce the energy consumption, effectively
improve the heat distribution and calcine effect;

© An advanced materials distribution technology is adopted. The material is distributed many times in
the kiln to reduce the impact on the calcine due to the non-uniform material grain sizes and reduce the
resistance of the air in the kiln;

O The refractory lining is rationally laid for a long service life, the overhaul cycle is over 5 years and the
yearly work rate is up to 96%.
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Three dimensional design diagram Air-flow distribution pattern and Two dimensional design diagram

of an annular shaft kiln temperature profile in an annular shaft kiln of an annular shaft kiln

Z A4k Kiln proper
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The kiln proper is composed of inner cylinder and outer cylinder. The outer cylinder has a overall structure
and inner cylinder is divided into two independent parts - upper inner cylinder and lower inner cylinder.

The outer cylinder is the main supporting structure that is made of steel plates with refractory material
lined and is concentrically arranged together with the inner cylinder in order to form an annular space in
which limestone is calcined.

The inner cylinder is a double-layer steel structural sleeve and air goes in the interlayer for cooling to
prevent it from deformation. Refractory bricks are laid inside and outside the cylinder body. Part of the high-
temperature waste gas is output from the upper inner cylinder to preheat the driving air; the hot air flow
circulates inside the lower inner cylinder to change the direction of the hot air flow at the lower part of the kiln
and to form a parallel flow calcine zone.

In the annular shaft kiln, there are two layers of combustion chambers that are connected to the inner
cylinder by way of an arch bridge laid with refractory material.

EHEMERE R E e RN PRl EHEZHRER
Internal structural diagram of External structural diagram of Three dimensional principle
combustion zone in annular shaft kiln combustion zone in annular shaft kiln diagram of annular shaft kiln

ERERVEMRRT

Dimensions of annular shaft kiln series

& (t/d) Kiln specifications (t/d) 300 500 600
Z/RES (m) Total kiln height (m) 49.08 498 50.8
EREWSE (m) Effective kiln height (m) 225 243 243
Z=75M2 (m) OD of kiln shell (m) 6.7 8.0 9.0
Z=#=142 (m) ID of kiln shell (m) 5.6 6.9 7.9
AEPIME (m) OD of inner cylinder (m) ©2.7 ®3.8 ©4.8
K#HEE (m) Span of fire bridge (m) 1.55 1.55 1.55
FlErEE= (4 ) Numbers of upper burners (piece) 5 6 7
Tleeg#i= (1) Numbers of lower burners (piece) 5 6 7




8l MR R Charging, calcinating and discharging facilities
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© Charging system: It is inclusive of weighing hopper and seal gate, one-
bucket lifter, surge bin and seal gate, rotary distributor, bell and level detector,
etc.

© Calcine system: It consists of heat exchanger (heat exchange between
waste gas and driving air in the kiln), combustion system (upper burners and
lower burners), ejector (driving air is used to take out part of gas in the kiln to
form a recirculating air flow and a parallel flow zone in the kiln), upper inner

cylinder and lower inner cylinder, etc. e AT A A e = M ik it AR RREAGZ BRI E
© Discharging system: After limestone is preheated, calcined and cooled, the Three dimensional Three dimensional design diagram of lime discharging system for annular shaft kiln
lime is directly discharged into a lime bin by a drawer type lime discharger at  design diagram of rotary
bottom of cooling zone, then, is discharged by a vibrating feeder under the distribution system .
bin. ° e ’ RHLR G R R L R4 Fan system and dedusting system
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O The fan system for the annular shaft kiln mainly covers waste gas fan, driving fan, cooling fan of inner
cylinder, among which:

— the waste gas fan is of a high pressure one to exhaust the waste gas in the kiln and make the kiln keep
negative pressure;

— the driving fan is of a Roots one to supply the ejector with driving air;

g — the cooling fan of inner cylinder is of a centrifugal one to supply the inner cylinder with cooling air.

© The dedusting system for the annular shaft kiln mainly consists of a high-temperature bag filter and a
dedusting fan.
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Three dimensional design Three dimensional design '

diagram of heat exchanger diagram of upper inner cylinder
and lower inner cylinder
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¥R 48 Combustion system

EREUEAZMME XS BFES. BFES. S
FIREHSE, MRTEBTIRETEMNREARHT. MIRERER
ERPHERIMU, oHE TRE, BEMR=NHEEESE
FFRERTE. B—EMR=HOME, £ TREEATE. 87
RESTAERZ IR R TAREAREE, ISP/
EaESBII A TR E—ANARERR,

BINERLREATMIREBRASSINEE L, BENAHELT
BEHFURITFRBRNIRBEN M2, TREREERITENK
BRI 1 RE

Many kinds of fuels such as natural gas, coke oven gas,
converter gas, mixed blast furnace gas and coke oven gas and
the like can be used for the annular shaft kiln. Combustion is
conducted through burners in the combustion chambers. The
combustion chambers arranged outside the kiln shell in the middle
of the kiln are divided into two layers - top layer and bottom
layer. The numbers of each layer of the combustion chambers
are dependent upon the production capacity of the annular shaft
kiln. The combustion chambers on the same layer are uniformly
arranged and those on the top and bottom layers are staggered.
All the combustion chambers and lower inner cylinder are
connected by an arch bridge laid with refractory bricks and the
high-temperature fume generated during combustion enters the
limestone bed via the space under the arch bridge.

BSIET’s burner technology is fully Sinicized and a wide
adaptability of the burners is secured by means of digitized
design such as application simulation calculation and so on. The
performance of the burners can be adjusted according to the
design requirement of a single kiln.
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Speed vector diagram of z=2.19 Speed vector diagram of z=2.68
Cross sectio cross section
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BHEAND FSA@REREH
Speed vector diagram of longitudinal
tangent plane in center of driving air inlet

Temperature cloud chart of
each cross section

BRpe i AR B
Calculating model diagram of burners
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Three dimensional design diagram of
ejector and fire bridge structure
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Speed distribution diagram of Y=0
cross section
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HahlkizFI R4 Automation control system
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The automation control system is divided into three parts - PLC system, engineer’s workstation and
operator station. Industrial Ethernet and equipment net are adopted for the network by which a data
communication is carried out and Human-machine interface (HMI)
is used for fulfilment of such functions as display of dynamic image
of process flow, display of operating status of driving system, set-up
of process parameters, selection of operation modes, statistics and
printing-out of production reports and display of failures, etc. The main
characteristics are as follows:

© Operation modes include LOCAL, MANUAL and AUTO;

© Charging system, distribution system and discharging system
can be all-automatically controlled and the parameters are set up
easily and simply;

© Such control thought as "take production capacity as target,
determine lime discharging speed, adjust temperature in kiln and
control charge batches" is adopted;

© Such control policy as " single closed circuit and whole interlock"
is adopted to ensure a stable and safe operation of the kiln;

O Information of operation and alarm is automatically recorded and
saved;

© The data report system is advanced and practical.
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Constructional diagram and control image of automation system
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BRAFEZSEIFR
Technical development and innovation

O XABEREIZ, wBFERAKXEEZ O A short process is adopted to ensure the lime quality and meet
BREXK, the customers' requirements;

0 EREMEIPIE AT RS O The thermal system is adapted to the low-calorific-value

X converter gas;
4R |3 28 28 =] K . ’ . i
© }:“A"“““j }%"“\””‘ LWEE‘ HRM o Such critical equipment as burners, heat exchanger, inner
FXREIRFIRITCIF;

cylinder, lime discharger and the like are designed and

O TEAFWIN L ZFIMERA; innovated;
O it eITRRaEMIREIRS; © Masonry process of linings and heating-up of the kiln are
improved;

O BmAlHAMESERRMTILZ, © An all-process automation control system is optimized;

KA ITE D BB S, 1 03 N LIS . . ’ -

O ARMIRIEESDAERAS, © The intensive lime processing such as pulverized desulphurizing
agent and so on is used;

O Remote pneumatic transfer of the lime powder is adopted.
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More patents and prizes are awarded

HithiEEAREREAN
Other active lime kiln technologies
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BSIET, based on a thorough study of the lime calcine theory for many years, actively studies the types
of other active lime kilns and has the capability to convert the other types of imported kilns and critical
technologies into the localized by means of being skilled in the characteristics of all kinds of kilns, scientific
research and development, consecutive improvement and continuous innovation.

Besides the annular shaft kilns, BSIET also has its rich technical reserve in the fields of rotary lime kilns
and energy-saving shaft kilns. For instance, the largest domestic rotary lime kiln with the production capacity
of 1000t/d has been general contracted by BSIET in Desheng Iron and Steel Company, Yunnan province.
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1 ARERETLE 500 1 200111 3" prize of ministerial
Annular lime shaft kiln project for excellent engineering
Shougang #2 Refractory Plant design in metallurgical
industry
IIHERAREREILE
2 Annular lime shaft kiln project for 300 1 2004.5
Huaigang, Jiangsu province
EE500m ARERE TR
3 Shougin's 500m® annular lime shaft 500 1 2004.8
kiln project
EiNER500m AERER T LE
4 Shougang Qiangang 500m° 500 1 2004.9
annular lime shaft kiln project
BiN2#ARERELZ
5 Shougang 2# annular lime shaft 500 1 2005.6
kiln project
ERIEN2#500m A RERE T2
6 Shougang Qiangang 2# 500m® 500 1 2005.12
annular lime shaft kiln project
BNREARERELRE
7 (—H—2F) 500 2 2009.6
Shougang Jingtang annular lime ’
shaft kiln project (stage 1, step 1)
BEME, AsiTl
BRNTREEREARERE L2 LEMFIRRIT -EX
8 Improved annular lime shaft kiln 600 1 2010.1 Independently developed,
. 5 nd . .
project necessary for Shougang 2™ prize of national
Qiangang excellent project design in
metallurgical industry
BRNREARERE LR
9 (88— 500 2 2010.2
Shougang Jingtang annular lime ’
shaft kiln project (stage 1, step 2)
BEINTNIERET SUsE L
10 | Volume expansion and modification 550 1 2010.5 HUER/A500t/d
project of Shougang Qiangang 1# ’ 500t/d before modification
annular lime shaft kiln
EER_mRE, FelT
BIRKISINE aRERELR ERE S URENSE
1 Annular lime shaft kiln project for 500 1 2011.4 Relocation of Shougang
Shougang Changzhi Iron and Steel ’ #2 Refractory Plant
Plant pioneered the relocation
of an annular shaft kiln
SEAEMINR AT AKEEEETZ i
Rotary lime kiln for Desheng Iron ©
12 ry 9 1000 1 Under
and Steel Company, Yunnan .
construction

province




