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Temperature Distribution Measurement in the Flue and Its
Relation to Operating Conditions of the Coke Oven
Yoichi TAMURA, Toshiyuki YAMAMOTO, Akihiko KAaTAYAMA,
Nobuyuki OKUI and Syoji TAKASE
Synopsis:

The apparatus which can measure the temperature distribution of a flue wall of a coke oven was de—
veloped. The following results are obtained by measuring the temperature distributions at various con—

ditions of coke oven.

(1)  Radiation pyrometer which is set in the water cooled probe can measure the flue wall temperature

of coke oven.

(2) The quantitative relations between the temperature distributions in the flue and the operating
conditions of coke oven were obtained. The method to improve the temperature distributions in the flue

was derived.

(3) The coke quality at the upper part of the oven is inferior for the coke oven which has single stage
burner. It is verified that the lower limit of coke quality can be guaranteed by controlling the temperature

at the upper part in the flue.

1. #

2 — 7 AP OB TIE, e — 2 A BB
LOZREHIES L L, HATESREOE F2IL
A EBREEFETH L. BED 2 — 7 2B
T, 2= 7 AMEB LURETESRRL, =— 7 AF
DRECKRESEEINB B L%, Fol
BaRDDLIDICEBHEY 3 0 V- a2 VOB RN T H
M, BFIAREIRTETHAYY, LinLisnbohb
BEY S av—v s VIEHTAEHMOBRE M 2 LT
W, BEREERDORPRECZIMFH IR TETWS
T O REIE LRI EIER 23R S W #EAME 2D

FE DI, BEENTORMER G2 N%kT 5 = &
XD, 227 2AFNOGERIE HE & AE8OD i
OHETE DT NVOMBLED T X, BREESN
DIFHR E LT, BREM & LCOERIITECTH 58
BEENOBREZHVSZ L 2L, FORIBERERL
7-.

W T LWL, T OREBEIRTVL3DTY,

i

AW TUL 2 — 7 AW PRBE R BER IS/ A1 O WE T 3 X OF
K COBRESGM LEERES M OBR, = — 27 ARET
G2 OEEEWEL, BRFcoMBEROEZ Tk X
ORBEER & S T IR EE 2y AR st DB St & 157 D CHE T
b,

2. PRERREAIMAESE

2= 7 AFDOEEY 3 2 v — v g VBT 1D OBREE
BEAOEHRELT, 1) UEEEHKE X 2 7 2R
[E, 2) BVEX I S X AHFMKIERE, 3) matEEst
T X AR EERE I OWTRE 21T 2%, HorAE
BEREGEM L2 b, FEHKIRE OV TIRMEE
fENT B R RME DRI/ 5 O T, HSHREE A
TRBEE BRI Lic, 22 TR 7 = —
T O, BRI, RS v — 7 ORBEERS X OH
EHF B ONTIRANS . JIEEE DX oftfE% Table 1
iR
21 AR7O—-TOHE

W7 = — 7 OB % Fig. 1| WRT. KAHZESO

BAn 58 45 10 AARL@EAkaw TRE WA 58 4 11 7 16 g4 (Received Nov. 16, 1983)
RGBT ) S#H# « ~ # (Instrumentation and Control Technology Center, Sumitomo Metal

Industries, Ltd., 1-3 Nishinagasuhondori Amagasaki 660)
2 RS BT¥EBR)®ERAL (Tokyo, Sumitomo Metal Industries, Ltd.)
¥ T () EEMER (Kashima Works, Sumikin Coke Co., Ltd.)
ST (B) MPOLRE T (Wakayama Works, Sumikin Coke Co., Ltd.)

— 30 —



2 = 7 AP RGO A BE & R AR AT

1015

)y wMiihbo

Table 1. Specifications of the temperature measurement equipment.
Pyrometer Type : Radiation pyrometer
Detector : Silicon cell
Temperature range : 800°C ~1500°C
Mirror : Pylex glass plated with Cr, Reflectivity : 86 %
Probe Type : Water cooled tubes (Cu or SUS 304 ) covered with
ceramic fiber insulator {about 5™™ thickness )
Length : 8700 mMm
Dimensions of pipes : 68™™QDx 2.5™M™T, 53MMODx 2™M™T, 36™M™M QD.x2.5™™ T|
Lifter Descending speed of probe : || m per minute
Stroke : 8.7 m
Ele,c"icl Nz gas WHDTHT HLENRD 5.
signa }

Inlet of
cooling water ™
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\ :
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Mirror —]

Fig. 1. Schematic figure of temperature measur-
ing probe for coke oven.
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Fig. 2. Relation between furnace temperature
and a temperature rise of cooling water.
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Fig. 3. Measuring method of the flue wall
temperature of coke oven.
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Fig. 4. Temperature measurement errors caused
by measuring time lag and cooling of water cool-
ed probe.
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Table 2. Dimensions of measured coke oven.

Item Specifications
Oven type Koppers type - Combination gun flue type
Oven height 7,125 mMm
Oven length 16,500 MM
Oven width 460™M, +35MMnorizontal), £ 10 M(vertical)
Oven pitch 1,400MM
Number of heating flues 30
Number of charging holes| 4
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cycle.
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Table 3. Effect of operational conditions of coke
oven to decrease the temperature distribution in
the flue.

Item Operational condition Obtained result

Difference of velocity | Decreasing the calo- o .
between air and gas| rie of fuel gas 13°C/(100 keal/Nm )

Not available to
change for the oper- —_
ating furpace

Distance between air
port and gas port

Opening the circula- | 50°C/(14% )circulation

Velocity of gas in the tion damper ratio up
flue

Increasing the oper-| 20°C/10% operational
ational load load
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