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ABSTRACT

Because of overload working condition of sintering cooler, the cooler fan often suffers the break or damage of rotor blade

and fixing shaft. Therefore, internal flow characteristics of a steelworks sintering cooler fan by the duct shape of the cooler

fan outlet, such as duct outlet opening ratio, duct height and dividing wall shape on the duct outlet flow pattern are examined

in detail. The results show that relatively short duct wall height and attachment of dividing wall shape improves flow patterns

considerably.
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Fig. 1 Operation troubles occurred at (a) blade and
(b) blade fixing shaft of sintering cooler fan
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Fig. 2 Schematic view of
sintering cooler fan model for CFD analysis

Table 1 Design specifications of axial blower used for
steelworks sintering cooler fan

[tem Value
Rated flow rate 21,300 m3/min
1,190 min-1
6,600V-1,800kW

Rated rotating speed

Motor capacity

No. of rotor blade 16

No. of inlet guide vane 4

No. of guide vane at blade outlet 19

No. of guide vane at fan casing outlet 6
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Fig. 3 3D modeling of sintering cooler flow field by
the opening ratio of air duct outlet
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Fig. 4 3D modeling of sintering cooler flow field by
air duct wall shape condition

Fig. 6& &7 Yzlul A5 ¢
st AXARE Holx
SFQIL), Aol &
do|= o4 WH, Fan AlolY &
Z2bo]| Al ujo ALt Az}

S PP 5 AES SAsin,

HO Mo o

:L

S shof
Q1O Tetra—hedral ZA-E Z-&
FFE A AR Oﬂﬂﬂh Fan
5 Edlole

5 st 74le4

:10 mlm

o:

73



b
08
1

[

. H\I ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I H=9,160mm

Fig. 5 3D modeling of sintering cooler flow field by air duct
height : (a) H=9,160mm (Case ) and (b) H=7,110mm (Case II)
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Fig. 6 Numerical mesh of axial blower used for sintering cooler fan
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Fig. 7 Numerical mesh of total flow field of sintering cooler

Outlet
Boundary condition
Item Description
Analysis type Steady state
= SST
Turbulence model (Shear Stress Transport)

i . . Air
Rotation Working fluid (density : 1,200 kg/m?)
’% 5 Wall condition No slip
‘Q Inlet Volume flow rate
Inlet Outlet 0 [Pa]
nie

Fig. 8 Boundary condition of total flow field of sintering cooler
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Fig. 9 Performance curves by rotor blade pitch angle and
stall warning line of test blower
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Fig. 10 Velocity vectors behind the guide vane of sintering cooler

fan under the conditon of (a) partial (Case 1), (b)design point
(Case 2) and (c) excessive (Case 3) flow rates (rotor blade pitch
angle : 60°)

skt Afolel] ArjH oz 2 Rolg Holw
Sl Al T frepo

sk gk,
olo} 28 Z}e] YO TALE Fig. 109] Mol 9]
Sl (28 o= W3 2w 60004 & 4 gl
2ol ALREY £ oldtel 3
e gerel ol 7

OlOu:] /\—17;"
2 olFUSE RE Kfol7h WAl

)

= [

o b

]_
(Case 1A BAY5}= )

0] w2 Ik A9
Ao} Afolg Hol: A

o

(o]

HAH §HCase DolM= BEo| TholEmRle] FAE
weby FASH Telrks 58S Bhlat 4 A T
% ol(Case HOIHE Thol=H) F R0l §5 el
7} vhYERS oF 2 9lt}

olo] AmmEE ffol wsto] wehy Saol= 5%
FolzHlRlol Ao BEo| A Wsksla A B Tojs
o Jeloll A HhAIskE ke W A4 5o ulgA S5 a4
o8] mgol AA Atk & 4 v,

ﬁol

Fig, 129} 138 27 YE $2% Agu|go] G2 &7
g= IH‘:' x*cz;mz 9 E7 HE SAUE 555 SEME

ol ME LFRSEY

Fully-open 1/2-open

1/4-open

Fig. 11
duct outlet opening ratio (duct height H=9,160mm, Case )
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Fig. 12 Internal perssure contours of sintering cooler by
duct outlet opening ratio (duct height H=9,160mm, Case )
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Fig. 13 Internal normal velocity contours of sintering cooler by
duct outlet opening ratio (duct height H=9,160mm, Case 1)
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Fig. 14 Schematic view of
profile line locations in duct outlet passage
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Fig. 15 Velocity distributions on the profile lines at the outlet of
duct passage by opening raito : (a) profie line 1, (b) profie line
2 and (c) profile line 3 (H=9,160mm, Case |)
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Fig. 17 Velocity vectors at the sintering cooler fan outlet of duct
passage by the conner shape of duct bottom wall (H=9,160mm,
Case |)
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Fig. 18 Velocity vectors at the sintering cooler duct passage by
the conner shape of duct bottom wall as well as dividing wall
shape (H=7,110mm, Case II)
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Fig. 16 Velocity distributions on the profile lines at the outlet of
duct passage by opening raito : (a) profile line 1, (b) profile line
2 and (c) profile line 3 (H=7,110mm, Case II)
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