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New Dehumidification Plant of Direct Contact Cooler Type
for Blast Furnace Air

Yoshimasa KawaMoTO, Kichinosuke MATSUNAGA,

Masayuki TAXKEMURA, and Takeji ASAI

Synopsis:

There are thirteen units of blast furnace dehumidifiers now at works in our country. We have four
methods: dry type lithium chloride method, wet type lithium chloride method, refrigerating method, and
blower discharge side-cooling method. Each method has its merits and demerits. It seems there is no
conclusive factor to select one from these four.

Among these dehumidifying methods, we gave attention to the blower discharge side-cooling method
which had the most compact equipment. Then we developed the direct contact cooling method. After
we manufactured a test plant on a scale of 1 to 20 and made an actual gas test, we equipped at
No. 2 BF in our Kokura Steel Works in May this year. This plant is working satisfactorily.

We developed this method for the purpose of reducing the equipment cost and operating cost. Our
direct contact cooling plant is constituted by the heat pipe type exchanger, direct contact air cooler,
and high-efficiency mist separator.

In comparison with the conventional type, the installation space and equipment weight are about
half. So we could reduce the equipment cost drastically.
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Blast furnace blower

From bag filter
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Air fo air separator
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Fig. 1. Flow diagram of conventional indirect
cooling dehumidification.

Table 1. Features of new type dehumidification

plant.
Conventional
Items type New type
1. Air to air Shell & tube Heat-pipe
heat exchanger | indirect exchanger
exchanger

2. Air to water

Shell & tube

Direct contact

heat exchanger | indirect air cooler
exchanger
3. Mist 1 Stage 3 stage type
separator demister mist eliminator,
coalescing screen,
demister
Heat pipe type air to Direct contact
air heat exchanger air cooler
To hot stove Z
_ Sea water
From bog filter —»@ S or
= cooling water
Blast furnace blower —

Fig. 2. Flow diagram of new direct contact cooling
dehumidification.
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Fig. 3. Principle of indirect and direct contact
cooling dehumidification.

Table 2. Specification of test plant.

Ttems Specification
Blast volume 173N m?3/ min.
Blast pressure 2.3 kg/cm2G
Blast temperature 160°C
Air to air heat exchange 1.2m ¢ x10.4mH
Heat pipe 50.3¢ xX6.2m
Direct contact air cooler 1.0m¢ X10.2mH
Cooling water Max. 34 t/h
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o7 Uo: |Total coefficient of heat transfer at initial condition.

U :|Total coefficient of heat transfer at operating condition.
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Fig. 4. Fluctuation of(t heat transfer of heat pipe
type heat exchanger.
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Fig. 6. Relationship between pressure. drop and air
mass velocity at mist separater equipment.
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Table 3.

Comparison of equipment specification (5000Nm3/ min. X 3.5 kg/cm?G).

Conventional type

New type

I. Air to air

Type
heat exchanger

Heat transfer tube

Shell & tube type
31.8¢ x8000L
4 500 pieces (STB35)

Heat pipe type
50.8¢9 X6200L
704 pieces (STB 35)

Size 4.3m ¢ x13mH 3.5m ¢ X10mH
Weight 124 t 52t
IL. Air cooler Type Shell & tube type Direct contact type

Heat transfer tube

25.4 x4 000 L.
3200 pieces (CNTF)

Packing layer
(polyester or steel)

Size 4.4m¢ x8.1mL (Horizontal) | 5.0mg¢ x16.1mH "(Vertical)
Weight 103 t 55t
[I. Mist separator Type Demister type Mist eliminator, coalescing
screen
Size 3.3m¢ X7.8mL Demister
Weight 14t (including in air cooler)

Total weight

274t

140 t

Installation space

(18mx1&n(m@ma

13m x8m (104m?2)

Heat pipe type air to 3’:‘3&2 o?eor ntoct
air heat exchanger
% Sea water
To Hot Stove EE Refrigerator
A7
= o
From blower ¢ n

Cooling tower

Fig. 9. Flow diagram of actual equipment at
No. 2 BF in Kokura works.
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Table 4. Comparison of blower operating power
and cooling water flow rate.

Conventional '
Items type New type
1. Pressure drop of
dehumidification plant| 1000 mmAq | 700 mmAq
(Increase of blower
operating power) (376 kW) (264 kW)
2. Cooling water flow 1864 t/h 595 t/h
rate
3. Electricity
(pump cte.) 182 kW 179 kW
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Table 5. Specification of dehumidification plant
for No. 2 BF at Kokura works.

Items

Specification

Designed point
Blast volume
Blast pressure
Blast temp.
Atmospheric humidity

Moisture after
dehumidification

2700 Nm3/ min

2.4 kg/cm2G

Max. 160°CG

Max. 28 g/Nms? at 27°C
(wet bulb)

Designed value

------ Max. 4.7 g/Nm3 at

28 g/Nm3, 27°C

Annual mean value

Equipment specification
Air to air heat
exchanger
Direct contact air
cooler
Cooling tower
Refrigerator
Installation area

2.8m ¢ x10.8mH
(Heat pipe 453 pieces)
4.1m ¢ X21.5mH

376 t/h

546 USRT

13m X 13m (including
cooling tower and

refrigerator)
Utilities (annual mean
value)
Electricity
Refrigerator 270 kW
Pump and fan of 133 kW
cooling tower
Cooling water (supply) | 18 t/h
Sea water 285 t/h
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