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A Rapid Radiant-Heating Equipment and Some Results
of Measurements on Heat Transfer Rate
and Heating Capability

By

Masuji UEMURA, Megumi SUNAKAWA,
and Hisashi Iyama

Abstract: The outlines of the rapid radiant-heating equipment on a large scale of 200
kW, which was installed recently in the Department of Structures, Aeronautical Research
Institute, University of Tokyo, by the grant-in-aid for the scientific research of the Ministry
of Education are described at first in this paper.

The important requirements in the design of this epuipment were as follows :

(1) rapid heat transfer rate not less than 20 Btu/ft*sec with large heat-generation and
small thermal inertia, and
maximum attained temperature not less than 800°C and maximum rate of temper-
ature rise not less than 70°C/sec for thin plate or shell structures,

(2) easy controllability in heating,

(3) non-medium heat transfer so as to make the measurements easy,

(4) high safety, and

(5) low cost.

Taking into account the above requirements, the infrared radiant-heating method
with the automatic control system of electronic analogue computer was adopted for this
equipment.

Next, some results of measurements on (1) the distribution of heat transfer rate
resulting from the radiation and (2) heating capability of this equipment are described.
That is to say, as expected in the design, the heat transfer rate, the maximum temperature
and the maximum rate of temperature rise attained to 20 Btu/ft’sec, 1,100°C and 90°C
/sec, respectively, for 18/8 stainless steel plate blackened with Co:Os paint (0.5 mm in
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plate-thickness) under the maximum supplied power, 200kW, in the case where the
distance between the furnace and the plate was 100 mm. Accordingly, it was found that
the equipment had enough performance and capacity for the use in the structural ex-

periments at elevated temperature.
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1~100 mV/cm (A& #1883 # A5 7T 4)
L3 1.25, 2.5, 5, 12.5V/cm (EHIE5S 4 Beil#)
i 3% Bt
R L6 2.5% LA
B B 20c/s (—3dB)
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2.6.1. FIEiEE _

NS YU RIF 5w Ak Bet Ty Y A S RIER T, 10F » ¥ RS SR
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28 1% UTTHD.
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2.6.3. & IE 2

FHes (BEEREH, BEN) OHNERCHEY T 2EMEERLRAEL, MEEESS LU
FESR AL TRy AR A= DR EKETA2HDTHSH. HAEET DC0.5,
1, 2, 4, 6, 8, 10, 20, 30 3 LF 40mV o 10 BRI T, SRAATEBIESS 15« F 1
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+25 Volt DEKIERS AEIH T 5.

2.6.4. NUEEEE
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SUPPORTING ANGLE

% 3.2 g A — 5 DBEEE.

311 % ¥ OB

FNET v 7 ~OHMEEY V=100Volt ZFKFEL, 77 HlLE»LOHEEN d=
350 mm DHEEIZOWT, WAD q¢ FHEHET .

B, D, F O&FR LV 2, 4, 6 OFFIZONTERENEED g BIE AT - iR %,
kg (D4 &) OECHT2ESHTE 3.3 KizRT. 8 3.3 MRl T
FRZ g HBH LT DT L hibhb.
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% 3.3 g D57, V=100 Volt, d=350 mm.

3.1.2. EMMEE V o8

Y TMTBEEDEMDOBELAND. 7 ¥ 7HLHE. HHIEE £ TOERL d=350mm
r L, SFEEAH 60, 100, 150, 180 3 LUF 210 Volt DFHFHIZOWTHIET DL, B 3
FPZOWTE 3.4 B ons. & 3.4 RZR\WT, V=210Volt DHFELHEZLTHE
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bivote. LichisT, AEBIL, A-A, E-E 108 1-1, 5-5 ik » THEN 2T
W, BIEOFEEE V=100 Volt & L, d=100, 200 i L7 350 mm DFHETN LT
52 LiZT 5.
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