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Abstract

The plate cooling technology, which comprises of an essential part of TMCP, was initiated by
installing the innovative cooling system in 1980. In this article, the accelerated cooling equipment
and the cooling control system, which have been developed to meet the demand of both the advanced
and uniform steel mechanical characteristics from the user, are described. The cooling equipment
has been developed on the unvarying basic concept of the wide range of cooling rate and then
undergone the fundamental redesigning of water spay, achieving highly homogeneous cooling. For
the cooling control system, the precision temperature calculation system has been established based
on the empirical data. And the advanced learning control scheme has been developed to reduce the
inter-plate temperature fluctuation significantly.
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Specification of cooling equipments of the plate mill in the world
Location of HL ACC Leneth Nozzle Direct
n,
Country Company mill Start up | (before, after, | pinching ? g) Top sid Bott, i quench
m i m si
both of ACC) roll op side ottom side availability
1984 1 : Slit j 1 - Slit j
A 98 Before o 91 st part: Slit jet st part: Slit jet o
2012 2st part: Spray 2st part: Spray
B 1983 Before R 20 Ist part: Slit jet 1st part: Slit jet R
2005 2st part: Spray 2st part: Spray
NSSM 1986 Ist part: Slit jet Ist part: Slit jet
SSMC C 9 Before o 21 st part: Slit je st part: Slit je o
2009 2st part: Spray 2st part: Spray
1983 After 27 Slit laminar Spray
D 1979 After 14 Spray Spray o
2010 Both 24 Multi jet Multi jet o
Japan -
A A 1983 Both 39 Laminar Spray
1985 Both 22 Slit jet + Laminer Slit jet + Spray
A 1985 After o 20 Laminar Close suction laminer
2004 Both o 20 Corridor flow Close suction laminer o
1983 After 40 Rord-like nozzle Dish-like jet
B B 1983 After o 13 Immerssion + Stir Immerssion + Stir o
2003 Both o 12 Corridor flow Close suction laminer o
C 1980 After 44 Laminar Spray
1998 Both o 20 Corridor flow Close suction laminer o
C A 1986 After 30 Pipe Pipe o
Europe D A 1984 After 12 Pipe Pipe o
E A 1984 After 12 Laminar Laminar o
U.S.A. F A 1995 Both Mist Mist o
Taiwan G A 1994 Both 24 Laminar jet Laminar jet
1989 After 30 Mist + Pipe Mist + Pipe o
Korea H A 3 -
2003 Both 24 Pipe Pipe o
Ist part: Slit jet Ist part: Slit jet
China 10 AG | 2010 Both 24 ot part ST ot part ST o
2st part: Spray 2st part: Spray
ACC: Accelerated cooling
| Controlled rolling | Control led cooling @ 25 1 wHL before ACC
‘ /7 € 50 | mHLboth of ACC
=) ) - - 2 B HL after ACC
o " 7 ) g 15 1
Furnace  Rough Finish Hot leveler Cooling g 10
rolling mill rolling mill equipment | ® 1
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104 =—minimum flow rate
103 H —*midium1 flow rate
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Plate width direction(m)

6 BUKEEDOAN Y & —EHEALIFDOIEARKED T
Flow rate distribution of water header of cooling equipment
in the plate width direction
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Cooling capacity distribution of cooling equipment
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ERET D120E, IEIREL BB L ARG BYmE R D€
FMALE ZDET I % O TSGR E TR O E R AL DS
FCThb, 2T, MODHEHEFED 7 A SHEH S
=Yy NETAT 50 LR 10 (R TEEIRER D 2475 T
Hi_EowHIZE E B L L, BIEIREL E R L 7ok
fREETTIVERSE LT,

F 7 T4 Y OFEENTE TN (FUERARFETET V) 12
BWTIE, Yy MERRWERE KT & OEEKORBNIKGE
% SR ARG O BB RAT % FCCHRAT L, 15572 HIK
DOIRBERTEH, O 2 F\V TKG B RO

ooH 8k E 4 #Ht fB400%5  (2014)



FABES (%) OER TMCP %3 2 5 A H I

CpPuQ

TWiq
TWi

Ly 15l B
Water jet
/

T2 7mm

11/ ZIVEREREBEOBREFEDET IV

Heat transfer model around the jet
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