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Approximate Analysis of Hot-Blast Stove Operation

Masayuki Hor10, Hitoshi TsuzUKI, and Iwao MUCHI

Synopsis:

A method has been proposed for analytical solution of the two point boundary value problem of hot-blast

stove operation.

The solution obtained from this method consists of two simple equations; the first is for

a necessary condition for a balanced cycle and the second is a set of equations which make it possible to
calculate the longitudinal distribution of temperatures in checker only from the operating conditions.
Concerning the average flow rate of air and the distribution of temperatures in checker, the solutions ob-

tained by this method are in good agreement with the numerical solutions.
(Received Nov. 15, 1971)
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CP : cooling period, HP : heating period.

Fig. 1(a). Schematic drawing of a hot-blast
stove.

Hot - blast

a : by-pass control valve for cold blast
b : mixing chamber

Fig. 1(b). Illustration of by-pass system for
cold blast.
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Fig. 2. Illustration of the cyclic behavior of
brick temperature.
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Fig. 3. Graphical representation of maximum
variation of brick temperature, 4¢, effi-
cient height of checker, 4Z., and domain
of linear distibution of brick temper-
ature, Dj.
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Table 1. Comparison of approximate solution with numerical solution.
(a) : approximate solution, (b) : numerical solution
Conditions Solutions
No .Tb Ae 7 G H* u 4t £(0,0°5) td i}
1 0-7 9 2 0-798 0-396 (a) 0°-798 0-292 0-666 0-205 0-836
: (b) 0-805 0-305 0-669 0-209 0-814
2 0-7 12 2 0-771 0-315 (a) 0-771 0-232 0-631 0-154 0-877
(b) 0-772 0-238 0-633 0-161 0-862
3 0.7 15 2 0756 0-267 (a) 0756 0-197 0-611 0123 0-902
(b) 0755 0-200 0-613 0-131 0-889
4 07 30 2 0-727 0-170 (a) 0727 0-125 0-569 0-0615 0°951
(b) 0726 0-125 0.571 0-0727 0-°938
5 0-8 30 2 0-835 0-161 (a) 0-835 0-136 0575 0-0702 0-944
(b) 0-834 0-136 0-578 0-0812 0-931
6 07 60 2 0-713 0-116 (a) 0713 0-0855 0-546 0-0306 0-976
(b) 0713 00852 0-547 0'0418 0-963
*) Data were determined from Eq. (58).
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Fig. 5. Comparison between brick temperatures
obtained by approximate analysis and
those by numerical computation.
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% 58 &£ (1972) m10=

B Ko CBRIR DR 1E, BRETAIREIC R G, &/, T
DHBEEF ST VIVEBRDBETIIRETE LS.

6 =5
A BER L RS DEENTRE [m2]
: (15) RoFEE ]
st BRDEEL [keal/kg-°C]
cg : PRIBEAERL T A DB [keal/kg-°C]
¢t L HDHEL [kcal/kg-°C)
Dy [RESTPER LD L OfFEE
G=WgcyOn/Wpea. : XA EREEOBGRH: [—]
G*=G/a: FRZER L7-ERAOTFIERE 23Rk Lz
Bk (-]
He=WycaOc/Mes [—]
Hy=Weeo@o/Mcs [—]
he* : REMY O B SRR FEEEMREL [keal/m2.hr. °C]
Ao BRI O B SR BIEEEMRSL [keal/m?. hr.°C]
L:H#Ly FHAES m]
M BEL L HRELOREAE [ kel
N BE#LTWsBEFE DR [—]
T=(T'—-T.)/(Tg'—T.") : SEKTLH RABE [—]
To=(To'—Ta')/(Te'—Ta') : SERITEIBE [—]
T': #RIBE [°C]
Ty'=2ER8oATBE [°C]
Ty' : mIF~OREIRE [°C]
Tg' : BREEA R 2 DA MiRE [°C]
=0 —T) /(T —Ty') : KRGV AIRE [—]
' v HIRE [°C]
£=1t(0,0) [—1]
=1 [-]
u BEREEAHTNEROMBELLERE LD [—]
W, : EXiE (kg/hr]
Wy : BIF~DEEE [kg/hr]
Wg : BREEA R A & [kg/hr]
2 BEN L TREL TS B BB~ OERE [m]
a=1+1/(rhn*/he*) [—]
t=N—1: BB & KB oE SO [—]
At B SO AT BT B v HIRED BAZE(LE
[—1]
Ao - BV AREABSEE -]
{=z/L:mRTEE [—]
p t&hE [—]
O : 1 g orsEiRE [hr]

N

¢ : &R [hr]
Ae=h*A/Whe, : EIER %2 > b 80 (GRE) [—]
An=hp*A/Weee  {BEIER & > b U8 (BEWH) [—1
o :(9-1), O-YRTEHEINSH T2 —% [—]
7=0/0c : EWITRFRE [—]
(TF)

c : cooling period (FZhiA)

h : heating period (ZZhiA)

m:f:dC

0 : (=0
1 :{=1

(B3=F)
0 : 7,'=0

1 :z=1
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