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Thermal performance test of the hot gas ducts of HENDEL

. *
Makoto HISHIDA, Kazuhiko KUNITOMI, Tkuo IOKA, Koji UMENISHT
Yasuo KONDQ, Toshiyuki TANAKA and Hiroaki SHIMOMURA

Department of High Temperature Engineering

Tokai Research Establishment, JAERIT

(Received October 6, 1983)

A hot gas duct provided with internal thermal insulation is supposed
to be used for an experimental high-temperature gas—cooled reactor (VHTR) .
This type of hot gas duct has not been used so far in industrial facilities,
and only a couple of tests on such a large-scale model of hot gas duct
have been conducted. The present report deals with the results of thermal
performance of the hot gas ducts which are iﬁstalled as parts of a helium
engineering demonstration loop ( HENDEL ).

Uniform temperature and heat flux distribution at the surface of the
duct were observed, the experimental correlations being obtained for the

effective thermal conductivity of the internal thermal insulation layer.

The measured temperature distribution of the pressure tube was in good

agreement with the calculation by a TRUMP heat transfer computer code.

The temperature distribution of the inner tube of VHIR hot gas duct was
evaluated, and no hot spot was detected.

These results would be very valuable for the design and development

of VHTR.

Keywords : High-temperature, Gas Duct, Thermal Performance, Internal Thermal
Insulation, Gas Cooled Reactor, Temperature Distribution, Heat Flux,
VHTR
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Table | SURVEY OF THE HOT GAS DUCT TESTS (FOR FIBER INSULATION)
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temp. | press. - or of
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‘ N rube
90y | (MPa) ()
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—F, RH oy F, LR OMBR 1 204 - 800, SUS 304, SUS 316%TH5S, MNLW
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HEC 3 WORDBHREBEICEESN TV S, CORE A+ - BEEOMICIEETORMMRG T
B0, OWMICE-> T4 F — & METDLES FORIFIELERINT 5,

NA R ZATENEBR RS & 70 ORI 1.5~ 40 mOEETERO G 6T b,

Table 2 MAIN ITEMS OF HOT GAS DUCTS A AND B

liems hot gas duct A | not gas duct 3
Se zzs temperaturs {max.;i000°C i 700 °C
52 zas Qressuré {max.) 4.0 MP3z 4.0 MPa
iesizn tamp. of the 350°C 3sQ°C
Jrsssurs tube
SLmension
orsssurs tube 660.4 22" £33.3 'x1§t
liner tube 355.59 P x5 | 355.5% 7 x6"
langth 14m 23.om
matarizl
prassure tube SB42 5842
liner tuce Hastelloy X Incelloy 300H
J-snape 2nd plate {Hastelloy X Incclloy 300H
SUS 304
SUsS 216
stud Hastelloy X Incolloy 300CH
Tacelloy 200H
insulation XAOWOCL 12608 LACWCOL 12508
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FIG.4 CONCEPTIONAL DRAWING OF HOT GAS DUCT A
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FIG.5 CONCEPTIONAL DRAWING OF HOT GAS DUCT B
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FIG.10 CONCEPTIONAL VIEW OF FLOW VISUALIZATION DEVICE
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— MEASURING POSITION
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FIG.9 . MEASURING POSITIONS OF HEAT FLUX AND TEMPERATURE
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