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HREFEIRAFAREBFRILFENE RN, BNEARMERNEREIRAR, BtETEREEIER Expertise from hundred_year Shougang
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BSIET is an international engineering company, established through reorganization of Beijing Shougang Design
Institute, which 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 that 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 technalogy 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 j -
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 _ﬁ 1
prizes, and hundreds of national patents. More projects have created the new records of the Chinese enterprises.
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A& @Mt HISTORY OF DEVELOPMENT

O EHLE70ER, UENARKRNGSK TEEAT R LEXRNFLINA TIRHRRARE, FF70E
RABIEZBFEN2EZ 4 (1327m%). ZHRRUPES T/E22F U L, PIARGHTE, #I., g0, AR
AREFREVHINB MR KIER, KRR R—KEFEARE, T2TUUEERARSPPRER
RZEK;

O 2002498, ENEHIEEE—REEMHF B IRRRPABIRESHITERTMN, FEE—F2H
MERMALZ, FRUMNATEN2SESY, ERESFESHEGT, MRS ASFIRE1250CL LR
SRR, AIEETEXRMEFYE. SN BmMAIMEL;

O 200468, EEMWHIARNANPEARFPURESSEMARANEM L, ENERIEARDKEHES
HFE£ 0T MFRTUAR A RIPEE F1S 55 (1200m°) R Ihik =1E M ;

O 2006%F, BWMEMRIEAALEAFEMRRNARNPATRE S LN AME, #ITTHERET
B, A0RW. ABTREZTIMR, FERRTIEESE; FHEMR. Fi. i WBSKHFETAR XA ;

© 2009458, ﬁ‘%ﬂBSK#ﬁF”IﬁW‘ﬁ*“ﬂkFE‘é‘%ﬂ?ESSOOmsﬁk’*”nkFJ:ﬁJZIthr'-F'FH PP+ T
PHEARRM T ZRE, BRBRPRAESRSPESHEETRESH A S IRH1300C L ERBEXIE;

0 E%, BWERIREARRTEEHMARFRZECKRST1000m> ~5500m° & RS, Rk, SH#
UHFERATAZPRESHEENBRAAR.

© In 1970s last century, the iron-making workers represented by Shougang firstly and successfully
had the dome-combustion hot blast stoves developed and applied in the world, and had the said stoves
successfully used for Shougang's 2# blast furnace (1327m°) at the end of 1970s. This hot blast stove had
worked for more than 22 years. The structure of the stove body was complete and the dome, the burner port,
the hot blast outlet and the checker bricks were slightly damaged only. It has been proven in the practice that
the dome-combustion hot blast stove is a kind of long-life stove that can completely satisfy the requirements
for the campaigns of two generations of blast furnaces;

O In September 2002, Shougang's iron-making workers, creatively preheated the combustion air in
high temperature by using the old hot blast stove and developed a brand-new high-temperature preheating
technology that was successfully applied to Shougang's 2# blast furnace. The hot blast stove, under
the condition of combusting blast furnace gas only, can stably supply the blast furnace with high blast
temperature above 1250°C. Thus, it has brought a huge economic benefit, social benefit and environmental
benefit to the enterprise;

O In June 2004, based on the technology of Shougang's dome-combustion hot blast furnace and the
technology of preheating combustion air in high temperature, the new-type dome-combustion hot blast
furnace jointly designed by BSIET and Russian Kalugin was successfully put into operation and applied to
Shougin's 1# blast furnace (1200m°);

© In 2006, BSIET comprehensively made a study of application of the dome-combustion hot blast stove
to superlarge blast furnace and carried out such studies as numerical simulations, cold and hot experiments
and so on that form a series of results. Meanwhile, BSIET began to study, develop and design Shougang's
new-type BSK dome-combustion hot blast stove;

© In May 2009, Shougang s new-type BSK dome-combustion hot blast stove was successfully put into

efﬂmentlyfsupplyathe blast furna?/e ‘with superhlgh blast temperature above 1300°C uwr the condition o
- combustmg b'rla'st furnace gas enly 1". = 'g'u | 5

operation and applled to Shougang's Jlngtang 5500m 'superlarge blast furnace. Such process flow as hot
blast stove + p wpreheatmg furnfé“e,+ ‘heat exchanger ensures thatlthe hot blast stove‘sy!stem;can stably and —

FERHA¥ES MAIN TECHNICAL CHARACTERISTICS
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High-efficient cyclone dispersing burner for dome-combustion hot blast stove

O MRFE = EMESERAMNERRE, ARRE TR FREMERAMENER
O MEMITRAEN R, NMASEE;

O MRIRR TIESEEEE, RAIAEIRITIER MR ER60%~140%R9SEE A AT E T1E;
O LS MIBEMY B, BETRBEEEX, BRUZH TNOXFTRMAEM;
O MRIRBLMIRE, HIEREISE, HFwik.

© A uniform cyclone flow field formed due to the high-temperature fume generated during combustion
effectively improves the service efficiency and service life of the checker bricks;

O It has a good adaptability to all working conditions and a wide application;

© Burners with wide working range can reliably work within 60%~140% of the normal designed
combustion flowrate;

O A sufficient and uniform dispersed combustion can prevent a local high temperature zone from
occurrence and effectively control such pollutants as NOx and the like to generate;

© A stable structure and an easy manufacture and construction prolong the service life the burners.

AL TR S KUK Bk 52 28 1R 2 3793 5 FREUTRUR R HR UL IR 15k 22 4R B
Temperature field of burner for new-type Model of burner for new-type dome-combustion
dome-combustion hot blast stove hot blast stove

FEL TR A XULP R 162 B8 I BR 45449
Internal structure of burner for
new-type dome-combustion hot
blast stove
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High efficient preheating technology for gas and combustion air

O FIM2EE/ MBI ARUAR &R AR = S Z500C L L ;

O £RHFHESENFILIM 1300 CRSNE, SHEFHFREIERES:
O kI TAER &, Fa SARKIAEE;

O MANHARESH, ASEMERNARNPFESER;

O AISZFMILEMAKAREALSE:

O RERAMEMARAK, REMBYHIEBRSRA.

© Combustion air is preheated in high temperature to above 500°C by using 2 small dome-combustion
hot blast stoves;

© Fully-combusted blast furnace gas can not only realize 1300°C superhigh blast temperature, but also
efficiently and economically utilize the gas with low calorific value;

© The stably-worked preheating furnace has the same service life as the hot blast furnace;

O Flexible types of and varieties of preheating furnaces can be used in combination with all kinds of hot
blast stoves;

O It can be flexibly combined with all kinds of low-temperature preheating technologies;

O A low-temperature preheating technology is adopted for gas to safely and effectively recover the
waste heat in fume.
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Control image of high-temperature Process flow chart of high-temperature

preheating of combustion air duplex preheating of combustion air

>N

1 O e W |
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High-temperature preheating technology of combustion air adopted High-temperature preheating furace of combustion air for
for hot blast stove for Shouqin 1# blast furnace Qiangang 2# blast furnace

RESHBHHELR
Flexible and varieties of arrangements

O ARFHEBEHRRNE—IIXHE. EXNHRERGE. ZAKKESE:
O ARUPXEFAFXHMNERREALES, UHETRZERENETE.

© The arrangements of the hot blast stoves are inclusive of one-line type, asymmetric rectangular type
and triangle type, etc.;

© Relatively flexible positions of hot blast stove zone and preheating furnace zone can satisfy the
needs of different general layout plans.
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Patent certificate of rectangular arrangement
structure of dome-combustion hot blast stoves

BN ES500m S 4P YA EE R A IE R ARAE R o B
Asymmetric rectangular arrangement of 4 hot blast stoves
used for Shougang's Jingtang 5500m” blast furnace

BN ES500m S 4 B4 EEHRUAP R A AEXTRIER. R B
Asymmetric rectangular arrangement of 4 hot blast stoves used for
Shougang's Jingtang 5500m? blast furnace
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Optimized design of hot blast stove structure

O HINS XISt E I RIWIRELEH, EBIPARIREN, BRI F

O ARWEARN N DITITE, BRARPPEREFE;

O EZERMIRABSHLEH, BBIIKIEEM;

O RitFAASHIE T, BAEAER, RSERYE;

O IRFARKIFZFIMUAIIERE. ZNERARKFRMFIRGR, SEEER AW,

© The dome of hot blast stove is separated from the wall masonry to form an independent structure of
its own. Stability of stove will be strengthened and service life of HBS will be effectively prolonged;

O Hot blast stove overall stress analysis and calculation to ensure long life and reliability of stove shell;

© Important location adopts combined brick structure to enhance the stability of masonry;

© Design and develop high efficient checker to enlarge regenerative area and increase heat transfer
efficiency;

© Rationally chose refractory based on working temperature, load bearing and chemical corrosion of
each location of the hot blast stove.
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Non-over heat and non-stress pipe system design for hot blast stove

O RENMARNFERBATEESENFELBEL, SEBIREIMRRE;

O BEFREAUHERRF, BEZARLE, SFSEBEMNEEANEEEFSEEEHIWRAE;
O EEM=RAXAEESFHRIT, ReWHREM:

O ERARUME=HIRIT, ARBRHIE, 25 TIEME.

O Systematic analysis on the displacement variation in hot blast stove pipe system due to temperature
and pressure, rationally arrange compensator;

© Independently develop a calculation program for heat transfer, rationally and economically chose
the laying scheme for high temperature pipelines such as hot blast pipeline by comparison between several
schemes;

© A combined brick design is conducted for important T-joint to improve a stable masonry;

O A three-dimensional design is realized in piping system to effectively prevent collision and improve the
working efficiency.
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Advanced digitized design method

O AP RFELIME =it

O MARBHIETHTERA, MARITHEIIZFTZN SRS

O BEFAHARIFRRSERITERF, RERITHRSRITHE;

O MR, FEF. EEMALOFHITENANITE, HERIETEM:
O MERZNHITRFITES, BUNES.

© Three dimensional design of hot blast stove system;

O High-efficient burners to meet the project needs by means of a simulation calculation technology of
flow fields and optimize design;

© A calculation program for combustion and heat transfer of hot blast stove was independently-
developed to improve the design efficiency and design accuracy;

© Stress analysis and calculations on hot blast stove shell, grates, important ports and so on are
carried out to ensure a reliable operation;

O Systematic calculations and analysis are done on force of piping system to reduce the stress.
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EEd) Distribution of flow fields inside Analysis of stress on Analysis of stress on key positions
Simulation hot blast stove obtained by way of grates of hot blast stove of hot blast stove
calculation simulation calculation

model of hot
blast stove
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Independently-developed calculation software for combustion
and heat transfer of hot blast stove

BRIF R G & =R 1T
Three-dimensional design of hot blast stove system

FARF A 56I# TECHNICAL DEVELOPMENT AND INNOVATION

O MATARA AR SHEERY B MRS, —MERNERFERENMALE . —MIUA AR
MR BENE S TUARKP KX EFIRA;

O FERBHENE, BETHRRFRE. ATIER, MAXBHERZEEITRES

O TEEWHEESS00M TR BN EHHTASIIK, BUS T BIE S EIR 5215 EHR.

© BSIET has many patent technologies related to hot blast stove such as high-efficient cyclone
dispersed burners of hot blast stove stove, a high-blast-temperature long-life 2-stage duplex preheating unit
and a rectangular arrangement structure of dome-combustion hot blast stoves, etc.;

© By way of a simulation calculation, cold test and hot test tables of hot blast stove are set up and the
calculated results are checked and corrected by means of test data;

O A cold test was done on Shougang Jingtang 5500m® dome-combustion hot blast stove and more
detailed data and image information were obtained.
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Cold test table for dome- Hot test laboratory for dome- Control image of hot test on dome-combustion

combustion hot blast stove combustion hot blast stove hot blast stove

LR LR T B TR AR XUAP AT 02 SR
Cold test on Jingtang's dome-
combustion hot blast stove
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17 | Overhaul and renovation of 2000 2011.6 cgmby%‘ta' or? h c?t- 1-row '~
Xuangang #8 blast fumace ust arrangement EPC
blast stove
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18 | Wenshui Haiwei 1# 1380 Under comb)L/J%tion hot 1-row LEPC
blast furnace construction arrangement
blast stove
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19 Shougang 2680 Under New type dome- 1-row SR
Tonggang's new 2# construction combustion hot blast| arrangement EPC
blast furnace stove + preheating
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blast furnace construction combustion hotblast|  5rrangement 9 9
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1 HW1S 54 2536 1994 .8 4 Shougang's dome- Square &VI— .
Shougang 1# blast fumace combustion type arrangement Engineering
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2 Shougang 2# blast 1327 1979.12 4 Shougang's dome- Square e
furnace (5th generation) combustion type arrangement | Engineering
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o B NI AN EARHE s
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Shougin 2# blast furnace combuston hotblaststove | arrangement ngineering
+ preheating fumace
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11 | Shougang Qiangang 2650 20071 3 Internal combustion hot blast 1-row Engli%;l-ring
2# blast furnace stove + dome-combustion | arrangement
preheating fumace
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1# blast furnace T e arrangement
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3# blast furnace stove + dome-combustion | arrangement | ENgineering
preheating fumace
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2# blast furnace combustion hot blast ¢
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Hot blast stoves for Shouqin 1# blast furnace
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Hot blast stoves for Shouqin 2# blast furnace
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Hot blast stoves for Shougang Jingtang 1# blast furnace
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Hot blast stoves for Chonggang 4# blast furnace
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Hot blast stoves for Shougang Jingtang 2# blast furnace
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