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Heat Transfer Analysis of Hot Billets
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Abstract : In this paper, heat transfer analysis using Computational Fluid Dynamics technique was carried
out to find the effective cooling way of hot temperature Billets. They should be cooled to move to
other places. The core of the research is the heat transfer analysis to find reasonable forced cooling
method if rapid cooling is required to increase production of Billets in current transfer structure that
adopts natural cooling method. Research direction is to check the temperature reduction of the billet
according to the presence and placement of the fan for cooling. In conclusion, the average volume
temperature of the billet (Case 2, 3, 4 and 6) with the fan was found to be lower than Case 1 without
the blower. The most effective arrangement for decreasing the temperature of the billet was Case 8 with
four duct fans and two jet fans, causing 7.5% reduction in temperature. But the height of the duct fan
and the angle of the jet fan were found to have no significant effect on the temperature change.
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Case 1
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Duct fans 3, Jet fans 0 Duct fans 4, Jet fans 0
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Case 8 Inlet wall rotating
Duct fans 4, Jet fans 2 (3,600 Rpm)

Fig. 4 Fan arrangement models
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| Measure 51st and 80th billets temperatures from the inlet |

(a) Billets location

—— Case 1 Case 2 Case 3 Case 4 Case 6

(b) 51 billet

Case 1 Case 2 Case 3 Case 4 == Case 6

(c) 80th billet
Fig. 6 Volume averaged temperature change of 51
and 80" billets with time
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SAAUTOOIR| M43 R4, 20201 82 49



AEM o3t T AR LEE)OE o] 53}
HE 54 2571 FoA1 o5 £ F ok
Fig. 9v AEM 27] AXo & P9 &=
WIS dolr7y] A AANF ZZQl Case 13
HEAMT AX % Case 49 Case 5, 18|12 HEA
7 A AEMo] 27 F7t X H Case 85 A=
vl zlo|th, A A, AEMo] HXH Case
82 16WAl YoM = b2 =dEo ns) Wl
} =7 UrE‘rUrt W, % ﬁ—’z(az somaﬂ

E}. = R %LO] ﬂi 01—"*—%—1“— Xﬂ 4 #*
AR Qs »EY FH 77 3 FE%oR 2o
Aol A=A o] FofA 7] wEelt
= 80A Ll 7]F= Case 4, 59 vlsf A :E“|n.\wﬂl
°F 7.5% BAl e :

f
i 11K l

Tempercture <1 |V (1811101 1l ' , 1 [1 "':»'l['ll
S A ’ Il (i
B N | H | ‘w

Sl L DI

ol

(d) Horizontal section of billets height
Fig. 8 Temperature fields

(a) Inner duct fan cross section A F7A o] AAATAE QoFstH, £FAW 5
of W W 2% HAE s HehE
SZ o] AE Ed(Case 2, 3, 4, 6)°] FFHo]
U Case 1ET LI AH Fo =71 WA o
Bt 3ol Wl Wzt =Fo] He ZAAY
< 4 & Ao =3 JEH Spr) Bopd 5
= 9yl Y7 £571 B WA= A g9
3ol HEA] g =T Wl W] 2
FEFE Fv 242 FAHJT HEAR Fo| W
slo] @& W 2% WIE vws By, Y

pr
n

T e e L I ey

e PP U U™ SRR VI SV U U L SR Y

L L L L R R A
(b) Outer duct fan cross section

50 SHAXHIUYK] K243 H4=, 2020'H 8



. _‘.ﬂ ”“A“..,u“ﬂ 4ese sses sese sees  sess sses sese sees sess sass asss n»uﬂ

| Measure 16th, 32th and 80th billets temperatures from the inlet |

(a) Billets location
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(c) 32nd billet
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(d) 80th billet
Fig. 9 Volume averaged
16th, 32™ and 80™ billets with time
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