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Thermal Environment Test and Analysis of High-temperature Corridor with
Large Aspect Ratio in Ceramic Workshop
PuJing! Jiang Fujian! Niu Dongxing? Yuan Yanping!
( 1.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031;
2.China Railway Academy Co., Ltd, Chengdu, 610032 )

[ Abstract] In order to explore the thermal environment characteristics of the corridor formed by the continuous arrangement of
high-temperature heat sources with large aspect ratios, the surface temperature and indoor vertical temperature of the kiln workshop
of a natural ventilation ceramics factory were measured. Based on the measured data, the heat dissipation capacity of the heat
source in the workshop was calculated. Finally, the operating temperature is used as the evaluation index of the corridor
high-temperature thermal environment, and the key directions for improving the high-temperature corridor thermal environment are
pointed out through relevant calculations. The research results reveal the thermal environment of the high-temperature heat source
corridor with large aspect ratio in ceramic workshops, which can provide a reference for the design of its environmental control
system.
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Fig.1 The horizontal layout of the plant and locations of

measurement point(unit:m)
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Fig.2 The vertical layout of the plant and locations of

measurement point(unit:m)
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Fig.3 Real view of the corridor of the kiln plant area
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Table 1 Measurement instrumentation specifications
WESH e v KR
Testo 175 H1 %1% 1A -20~55 °C +0.4 °C
S CTERELE, °C esto l;mél:l\ﬁ H lﬂf?(
KA WSZY-1 55 E E 11X -40~100 °C +0.5 °C
Testo 175 H1 RIEE HidAX 0~100% RH* +2% RH
SMIRHERE, % ‘ e ’ °
KA WSZY-1 55 E E 11X 0~100% RH +3% RH
Kk, m/s Swema 3000+SWA 03 J7 [ i KU 5 3k 0.05~3 m/s +0.03 m/s
i i Testo 835- T1 £L4MIIRX -30~600 °C £1°C
HIRERMRE, °C o
Testo 890 ZLAMARAFIX 0~350 °C +2 °C
BEBEALKR, m SW-MS8O 't Ml A% 0~80 m +1.5 mm
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Table 2 The surface temperature of different sections in the east kiln/"C
B 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
TR 551 825 — — 477 502 504 533 568 636 656 773 644 644 662
LEsE 520 511 490 472 489 502 626 73.0 678 922 1069 1213 1152 1045 122.6
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Table 3 The surface temperature of different sections in the west kiln/’C

waB 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
k=1 56.6 539 556 528 479 534 52,6 425 458 536 60.8 S58.1 909 843 —
& 679 593 600 561 56.6 585 595 562 57.0 676 724 749 720 738 698
TAERE 565 573 607 490 562 515 480 49.0 482 58.0 663 60.6 603 619 578
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Fig.5 Local view and thermal image of the heat source
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Fig.6 The average outdoor air temperature by hour
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Fig.7 Hourly mean air temperature in the vertical O=A4-a,- (TW -T ) =A-X D)
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Table 4 Air temperature in corridor working area
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Fig.8 Heat dissipation of heat source in kiln workshop
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Table 5 The parameters of workshop heat source
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Fig.9 Operating temperature of each measuring location
in summer
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Fig.10 Air temperature at each measuring location as
required by operating temperature
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