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| On the Heat Efﬁmenoy of the Reheatmg Purnace of B111ets ‘ -
and the Effects of the Size of. B1Ilets on it.

Synf)pms.

Al R4 . - . G e I

As ‘an example of reheatmg furnacé of blllets a furnace for wire rod m]ll was taken ‘

¢ ag'the sub;ee’s for the present inyestigation. The writer measured the ‘temperatare of |
billets heated in the furnace and of the waste gas passmg throuoh the ﬂue ‘He theole- :
tmally calculated the heat eﬁic1ency, I»he size of blllet ana the ra e of heatmg, Whlch he o
compared with the results of the present experlmenf, in order to ﬁnd out the dlfference K
m heat efﬁmency & ete. due to the size of billets. SR ) e
Summary of Conclusions. , L .

1. The tt,mperabuxe in the furnace gradually decreases from the fire- O‘rate to tbe fluc
being on average 1,230°C at the fire-grate and 474°C at the flue (Figs. 1-3).
2. The fall of temperature due ’tob bad combustion practice is. sensibly large-at the part

of higher temperature near the ﬁre-grate, but. does not affect so much at thﬂ other parts:

of the furnace (Fig. 2). ‘
3.  The average suriace temperature of the heated billets taken out Of the furnace was
1, 2z6°0 every blllet havmg been. kept heatmg in the furnace lor about 56 mmutes and »
. ahalf(Tab12) , . e
, 4, The heat capamty of the heatmv furmce to be contamed at its statlonary state is ‘

equxvalent to 2. 32 kgr tons of coal,” which being equal to about 53 per: cent of the fuel )

‘ kﬁred in the furnace to obtain the same state.’ g . .
5. The loss of heat due to radlatlon and conductlon & ete is about 13 1 per cent of - o \
the total amount of fuel ﬁred o ' -
6. - The heat which was carmed out by blllet is about 22. 68 per cent of the total fuel. “
7. The heat to be carmed away by ashes is about 1. 13 per cent of the total fuel used.
'8, The heat V\hl(}h was~ cartied away by the waste gas through ‘the ﬂue amounts to
about 56.5 per cent of the total heat evolved by the fuel fired. - :
9. From the equation of heat conduction, the relation  between the thickness of the
billet and the heatmg time was calculated the results shows that the increase of the

heatmg time was propormonal to the square Ci uepth (Figs. 8-9).
10, Of two kinds of billets of sizes respectively 9.6 x 9. 6x102.0 cm. and (9.6x2) x(9 6x2)
- x102.0 cm., when heated in the furnace under the same condition, the former reqwred.
0.127 tons of coal per ton of billet and the latter 0238 ‘cons of coal, the heat efficiencies , }
of both bemg respectively 22.68 per cent and 12.20 per cent. It'was found_by calculation B

that the increase in depth caused the increase of coal used, but on the contrary, the -
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heat efficiency dlmxmshed (Figs. 10-11)," , .
L1 In b;llets of the above smes, it was found that -when, they were charged in. the
- furnace kept at 1,240°C, the former requlred 92 ‘minutes to reach 1,000"0 at the ' ‘centre,

" while the. latter, an’ hour and 32 ininutes to reach’ the same température at the same -
point. ; AT LI S P . : .
12, Six kmds of spemmens of cube and four kinds of blllets were, charged in the,
' furnace kept at 900°C in order to obserwe the time taken by the temperature of the sur- °
face and that at the centre of the specimen to reach 900°C (Figs. 12-15). " = "" 7 r & -
) # . 13. The fact that the increase 1n thmkness oi a billet. caused the, mcrease of heatmg v
B tlme in proportlon to the square of it was expenmentally ascertamed II x be the_
- ’:‘thwknees of plate or ¢ side of cube of the cross section of bllleﬁ, and t be the ‘time
\ taken by the temperatures of the respective specimens to reach the ‘same -hexght at«thelr -
sA o centres, then ‘ :r2—at ... (Fig, 16). d
‘ 14. After taking the billet out of the furnace, the rate of coo‘mg Was obserwed for ten'
/ ' minutes successively. It was found that,the billet of small size far more rapldly cooled . .
~ away both en- the surface and at the centre than that cf larger size; and that the differ- .
ence between temperatures on the surface and at the centre 1ncreased prgportlonally to
the size of billet: in other words, as the size ‘of billet becomes 1arger, ‘the centre of the -
. ‘mags retaing still very high temperature even when the surface temperature consrderably*_-
falls due to rapid cooling (Fig. m. ;
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