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The Coke Dry Quenching Process as the Energy-saving Technology
Takashi MoR1, Takes FUJIMURA, and Seiichiro SATO

Synopsis:

Nippon Kokan K.K. (NKK) undertook the so-called “Ogishima Project” inl1969 with a view of
replacing the obsolete steel-making facilities at its Keihin Works with a modern steelmaking base to
be constructed at Ogishima, a newly developed industrial area of the Keihin Works. Fortunately, the
new C.D.Q. plant made a good start-up and operation. We would like to report its operating data
and to consider the effects as the energy-saving technology. As a result, the NKK-Licensintorg C.D.
Q. plant is showing high operational stability in coke quenching and is demonstrating excellent per-

formance in energy-saving equipment.
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Photo. 1. General view of the C.D. Q. plant.
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Fig. 1. Flowsheet of the C.D.Q. plant.
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Table 1. Specifications of the C.D.Q. Plant.

Item

Rating

Coke bucket

Effective volume: 75 m3 (with top cover), loading 29t

Coke car

Fully automatic two-axle bogie car.
Speed: 200, 60, 10 m/min. usually 2 coke cars used.

Over-head crane

Fully automatic self-traveling crane.
Lifting load: 80t, Lifting speeds: 35, 20, 10, 3 m/ min.
Traveling speeds: 60, 3 m/ min.

Charging device

Motor driven linkage type.

Quenching chamber

5 sets, Capacity: 70 t/h, Pre-chamber volume: 280 m3/set
Quenching chamber volume: 330 m3/set

Main fane

technique.

Double suction radial fane, Air volume: 105000Nm3/H, 730 mmAg
Speed controlled by the circulating gas temperature, cascade control

Auxiliary fan

Single suction turbo fane
Air volume: 43000 Nm3/h, 205 mmAg.

Boiler Membrane wall type, Steam specifications: 280°C, 20kg/cm?

the boiler in-let

Steam generation: 38.5t/h, Heat-transfer Area 1134 m?2
Temperature of feed water: 105°C at the economizer in-let, 180°C at

Dust collector for circulating

First stage: Dust settling chamber type

gas Second stage: Cyclone type

Discharging device

Hydraulically driven type with a capacity of 5 m3/time

Chamber top dust collector

Wet electric precipitater with a capacity of 3 000 m3/ min

Chamber bottom dust collector | Bag house with a capacity of 2000 m?/ min

Coke dust treatment

Suction type pneumatic transport system with a capacity of 6.5t/h
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Table 2. Operation bases of the heat balance
test.

Item Operation data

Coke oven Working rate: 104.89;,
(130 ovens/d)
Flue temperature: 1150°C
Gross coking time: 22°20'
Charge per oven: 38.0t
(dry-base)
Coke per oven: 29.0t
(dry-base)

Temperature and | Loading rate: 96.4¢9
volume of boiler | Enthalpy of the in-let
in-let gas circulating gas: 279.5kcal/Nm3

Temperature of 168°C, Enthalpy of the out-let
the boiler out-let | circulating gas: 54kcal/Nm3
gas

Steam generation | 34.25t/h-set, pressure: 13.8
kg/cm?
Enthalpy of the steam: 704.36
kcal/Nms3

Volume of the 2.24 t/h,
continuous blow- | Enthalpy of the blow-out
out water water: 204kcal/ kg

Table 3. The heat balance of the G.O.Q. plant.

et heat (%) | Out-let heat balance| (%)
Sensitive heat of | 96.6 | Sensitive heat of 8.0
hot coke discharged coke
Heat of reaction | 3.4 | Heat-loss of coke 0.4
charging hole
Heat-volume of 83.5
steam
Heat-volume of 3.0
blow-out water
Heat-loss of bleeder| 0.8
gas
Heat-loss of C.D.Q.| 4.3
chamber
(Chamber wall,
boiler, duct and
cyclone)
Total |100.0 | Total 100.0
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Fig. 4. Heat balance of C.D.Q. plant.

Table 4. The heat balance of the boiler.

In-let heat | /s | Oyt let heat balance| (%)

balance
Sensitive heat of | 87.5 | Heat-volume 82.2
the circulating of steam
gas

Heat-volume of the| 2.5
Sensitive heat of | 12.5 | blow-out water
supplied water

Heat-loss of the 0.6
bleeder
Heat-loss of the 2.0

boiler wall

Sensitive heat of the| 12.7
circulating gas

Total 100.0 Total 100.0
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Table 5. The basic calculation data of steam
generation.

Item Basic condition

The temperature of the charging 950~1 050°C

hot coke

Enthalpy of the charging hot coke | 350~395 kcal/ kg

Enthalpy of the steam 700 kcal/ kg

Heat-recovery rate with steam 83.5%,
Reaction-heat in in-let heat 3.49,
balance
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Table 6. The specific facts of the C.D.Q. boiler.

Specific facts

Reference

(1) Un-necessity of combustion control

in boiler.
Profitable | (2) C.D.Q. boiler is the closed cycle
points system plant.
(3) Exceeding stability in steam
generation.

(1) Because of no-burner for combusion.

(2) Easy in operation.

(1) Heat-recovery cfliciency is best, because of very
few volume of bleeded exhausting gas.

(1) Because of the stability in the circulating gas
temperature into the boiler.

(1) Necessity of long using time in

Weak start-up and shut-down of the boiler.

points (2) Confinement in the schedule of
inspection of the C.D.Q. boilers.

(1) Because of necessity of slow heating up and down,
in order to protect the C.D.Q. chamber brick.

(1) Because of confinement in blust furnace coke
supply and steam balance of the Keihin Work.
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Fig. 5. Monthly operation data of steam genera-
tion.
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Fig. 7. Demand and supply of steam in the Keihin Works.
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Fig. 8. Energy balance of the Ogishima coke oven
(Total energy demand in steelmaking :
5 2000 x 108kcal/t-steel)
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