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Fig. 1 Sketch of temperature gauging in

combustion chamber of lead column
1 —T hermocouple with air pump and heat insulation cover;
2 —Interior wall of combustion chamber; 3 —Smoke;

4 —Exterior wall of tray
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Fig. 2 Sketch of temperature gauging about
thermocouple with air pump and heat insulation cover

1 —Measure head of thermocouple; 2 —Smoke;

3 —Heat insulation cover
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Fig. 3 Sketch of temperature about thermocouple

with air pump in process of dynamic response
(a) —Dynamic response to course of
ascending temperature; (b) —Dynamic response to
course of degressive temperature
L =Ty 2—Ty 3—To 4—Ty;
5—0.632( Ty T1); 6—0.950(T,— T))

ZREH| T/ Tor= 0. 59, MRk AE HH 48 1)
AW Bk R e, b e ) o oA R [ o) e R AR
A B I TR, 224k e A8 R A e £ I A BB BT 4 R 1)
RGN TE] R T= 3Ty I, AIIAh RG 5t i)
MEA S CERE .

) fFEFARERES, YW ELEEDR T=
1551. 6 KSEAF R T = 1568. 3 K I, A B 520



%1255 3 W gk A, S PERSIRATES IR e s ARG 0T I R I A * 605
F1 WAABRMEENRIRZE
Table 1 M easure error of thPrmnPnllp]P with air pump in dvnamic course

Change range of smoke Change range of
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T/K reading T »/ K

M easurement
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heat insulation
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Change range of
smoke temperature
relative error/ %
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absolute error T/K

Ascending
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temperature
Degressive -y 551 6. 1529.1 1523~ 1503
temperature
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45.3~ 25.3 3.624~ 1.992

6.1~ 26.1 0.488~ 2.122
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Measurement error about temperature in combustion

chamber of lead column in zinc refining

ZHANG Quan', SHI Zhang-ming', E Jiaqiang', MEI Chi', CAI Jurrlin’
(1. College of Energy and Power, Central South U niversity,
Changsha 410083, China;

2. Shaoguan Smelter, Shaoguan 512024, China)

[ Abstract] In order to study the case of signal exported by the thermocouple with air pump after the signal as unit pulse imported by
smoke temperature due to variational temperature in combustion chamber of lead column in Shaoguan Smelter, the loss of radiant heat
in static state and the course of dynamic response about the measure head of thermocouple and the cover of thermocouple were deduced
and analyzed. The results are revealed that reading error of the thermocouple in the course of dynamic response is mainly caused by
the loss of radiant heat of the measure top of thermocouple and the cover of thermocouple, and their loss of radiant heat is restricted by
their lagging time constant Ty; along with the process of dynamic response, reading error of the thermocouple is changed; when T=

3Ty, the process of dynamic response basically finishes, but the change due to ascending temperature will cause bigger reading error of
the thermocouple. The result of study will be more beneficial to orrline control of temperature in combustion chamber of lead column

in Shaoguan Smelter.

[ Key words] zinc refining; combustion chamber; error; temperature measurement; dynamic response

(4%E KEBE)



