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The Dehumidifying System for the Blast Furnace Air

*U**

Kazutoshi OMODA

Synopsis:

The dehumidifying system for the blast furnace air is going to adopt at a number of furnaces in
Japan where the air humidity changes fairly with the seasons.

The type of the system has emplayed the principles of condensation or dehydration, or a combination
of the two. It is able to condition the blast humidity in constant and low level with the system.

The advantage of this blast conditioning are to operate stably and to reduce the coke ration for the
blast furnace practice.

This report classified the contents of these systems, and analized the effect of these system on the

operation of the blast furnace.
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Table 1. Dehumidifying systems for BF air in Japan.

Humidity of

Equipp-| Date of Capacity .
Maker ed works| built* Type (Nm3/ min.) (e /?\?313.) Remarks
a 1974 wet 5000 5 (const.) Used with freezer
A b 1975 wet 7 000 7% (r(f]‘;’;)) Cooling by sea water
c 1976 wet 4 500 . ga‘éfn ;X_) Cooling by sea water
d 1977 wet 6 500 g%iléivﬁ) Cooling by circulating water
e 1676.5 ffgglg 6 600 9 (max.) Sea water and heat of blower
B f 1977.3 wet 5000 9 (max.) Sea water and steam heat
e 1977.5 nglri‘fg 8 500 9 (max.) | Circulating water and heat of blower
f 7 (1978.3) | wet 5000 9 (max.) Sea water and steam heat
C b 1975.6 dry 7 000 10 (max.) Sea water and heat of blower
: S ter (1900 t/h) and T
1977.5 | cooling 5200 6.5 (const.) (§?2§51§;5£2> /h) and freezer
h 1977.6 | cooling 1 650 6.5 (const.) ?f;gozﬁe; 2()540 t/h) and freezer
D
; : Wat 1000 t/h d 1 r
i | (1978.5) | cooling 3 000 6.5 (const.) | (4% IEle)/ ) and freeze
. S t 2800 t/h df r
g (1978.5) | cooling 7 600 6.5 (const.) (elaZF‘;i)ake\er>(<3) /h) and freeze
i 1977.5 | “om- 5800 7.7 (const.) | Cooling by sea water (3 000t/h)
E J press
k (1978.5) C(f)l:;;s 2800 5.0 (const.)| Used with freezer
F 1 1977.11 ffgf;jg 8 600 4.0 (const.)

* () in contemplation
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Table 2. Classification of the dehumidifying systems.

Method Type Feature of system Flow
Eliminated by condensation under the Cooler
dew point. Air Dehu”g%;
cooling Propagated in many other air condition-
ing systems.
Coolant
Condens.
Eliminated by condensation uuder high Alr
pr(;;sufie. h cool 1d i i
compress sed with cooling water not so cold. T .
P ) Degﬂm'd‘ @ Freezer
Cooling water
Eliminated by absorption into LiCl or Air Air DthWgﬁ,
triethylene glycol solution. i 3 () Blower
wet Usage of the difference between the
partial vaper pressure of LiCl solution (
regene- A
and that of air. %??gny Licl sol.
Absorb.
Eliminated by asbesto rotor impregnated
with LiCl crystal.
dry Merit of simultaneous treatment of de-
humidifying and regeneration. Dehumid. Rotor Air
air
s 30 —_ N p == =1
P 30 e REK 4 ¢/Nmd B 5 50T, BIBEERIHERLE
5k /! N % 27g/Nmd (23 +4g/Nm?) &% % 5~ Th 5.
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§ of DHEf% Table 3 1 LDThi. ZOEE, HE
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Table 3. Operation cost and specifications of each system blast volume 3 600 Nm3/ min.

Condensation Absorbent method
Type cooling compress wet l dry
P?ﬁgi(;ﬂog&m in out in ) out
Humid. of blow
(avr.) g/Nm3 6 3 3 ; 2
Amount of de-
humid. (avr.) 6 9 9 11
g/Nms3
Temp in 16 170 16 16
b(I)cfw out 3 110 19 14
€Y loutein —13 —60 3 o
Operation cost
4~5 2~3 4~5 7~8
(ven/ kg)*

Decrease of cons-
umed power for bl-
ower.

Decrease
temp.

Decrease of dehu-

of blow

Decrease of opera-
tion cost.

Remarkable decre-
ase of blow temp.

Increase of cons-
umed power for bl-
ower.

Low and constant
humidity.

Need of prevention
against corrosion of
system and carrying
over of LiCl.

Need of usage with
freezer.

Increase of opera-
tion cost.

midifying ability.

Need of heat source
for regeneration of
LiCl.

Remarks* Operation cost was calculated from unit cost of electric power (10 yen/kWh), steam (2.5 yen/kg), sea water (2.3 yen/t)

and water (10yen/t).
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42 FRTORFDRBEIEHD R

L, EEF OB 10g/Nm3(0.0124Nm3/Nm3) DI
I SN E OGBEIRAE, = — 7 AME T, ko
RED X 5w 8kg/t LHEESHhS.

el L, GRBESREAL 1170Nm3/t, K4y 4 sk 1410
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Higk t YO ERBE  0.0124Nm3/Nm3x 1 170Nm3,/t—
14.5Nms3/t

53 R B A B
10%kca/t

2 — 7 ALHRE 20X 1092 450kcal/ kg —8 kg /t
4-3 JIOMFPREEDLE

BRIIC X O°C, Ko 4 BRINBD R T B8R L L
HEEFEARE? EF 35, ABOKEIRIBE 10g/
Nm? ¥4 60~70°C |53 %. e
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HilioAR 1 ke/ t 40 0 87FE NIRE DIETIL, 4.5
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HEELC, BENAREAM 1800/Nm3/t L35 &,
45kcal/Nm3 x 1 800Nm3/t=381 x 103kcal/t

DAYy +&lB.
4-4 BBFHREBRESOHD

4, BREFEENE 809, FEEILE 1250°C, HI
RGP A ORAERE 150°C L35 &, BiE 10g /Nm?
W DBAFBERBA O, KO XS 5x108
kcal/t L HEEINIS.

10 g/Nm? x 10-3x0.3kcal/ kg°Cx 1 170Nm3/t
x (1250 150)

0.8
=5x 108 kcal/t
4.5 O— 7 ALERICESBREARRD

BIBOBREOERL LT, =2— 7 ARERCES, &
05 77 A R Py 800kcal/Nms3 8¢, = — 7 A}l kg
M 4Nm? L HEE L.

L7 2T, =2— 2 AHKA 10kg/t L Foihs
F Yy MI, KDL 51c 32x108keal/t LHEEINS.
10kg/t X 4N'm3/t x 800kcal/Nm3 =32 x 103kcal /t
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ks 3.5 (&M (FIX Table 3 D)
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= — 7 A Hiifi 3017/ kg

BT AR 2F9/Nm?

Table 4. Total appraisal of dechumidifying effect.
(wet type in Table 3)

Effect

kcal/t |yen/t

Stable operation of

BF Reduct.
"Decrease of decom- cglie 72000 | 300
position heat of | . iig

water at tuyre.
Profits| Effect of increase in tuyre 81000 | 202

temp.

Decrease of consumed heat

of hot stove. 5000 12
(Total) 158 000 [ 514

Operation cost 27 000 82

"Decrease of BF gas due to the
reduction of coke ratio 32000 80

Decrease of heating value of
Loss | H, in BF gas. 19 000 48
Redemption and preservation

cost. - 42
(Total) 78 000 252
Total 80000 262
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