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Experimental Test Results of Multi-channel Test Rig
of Ty Test Section

IV. Crossflow Test in Parallel Gap
Kazuyuki TAKASE, Ryutaro HINO and Yoshiaki MIYAMOTO

Department of High Temperature Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka—-gun, lbaraki-ken

(Received July 2, 1990)

The multi—channgl test rig (Tj_M) of the fuel stack test section in
the helium engineering demonstration loop (HENDEL) is a large-scale
experimental facility which simulates one fuel column of the HITR core.

A crossflow test was carried out using the Tj_y. The objectives of
this test are to investigate the thermal and hydraulic characteristics in
the fuel stack under the conditions that produced the crossflow through a
gap from the outside of the graphite blocks into twelve coolant channels:
the crossflow was forcibly produced by a parallel gap situated between the
third and fourth blocks from the top of those in the heated section
mounted in the vertical direction.

Crossflow rate were about a half of the total flow rate of helium gas
in Tj_y for heated flow. A decrease of the gap width raised the crossflow
rates in outer channels (No.7~12) and alse reduced those in inner channels
(No.l~6). It was found that the crossflow affected flow radistributions

in the channels and temperature distributions of the fuel rods.

Keywords: Gas Cooled Reactor, High Temwperature, Large-scale Model,
HBydraulics, Fuel Stack, Multi-channel, Cross Flow,
Graphite Block, Parallel Gap, Coolant Channels, Flow Rate,

Fuel Rod, Redistribution
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OB HEDF v v TR >TTFBTH A SRR ELLL EBEL LN S, TO/NLNRRE,
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CBREMADNAE IR AL UL SIS, CORE, MEHAZRELT SR T 0 v T DRG
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-de=CptTvp2/’2g (2.2.2)
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v 1 EN—BIbOOTRE
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g EANEE

MERHSNLE, COBAIKRE F-BEREGHATEIEEST 0, 22T, Fig.2.2.2
L Fig. 2. 2. 3ICRd L9, MO ALNSRUHOEERAETIRETEE L o EREFELFTE
CEBIEL, WBREFEOEIRICLAER T 4 2o LIty P —ERHMCp ZRE L, ZhicX
D, AORGHORBEOE b —FZGHC,,  RU Cpp, RRATRIBETE 22 &05bb 72,

AL 5 Cpt.i = 16.74 Repy” ¥ (2.2.3)
(800 < Rept < 32000 )
WO 5 Cpt, o = 0.525 Rept % (2.2.4)

(1000 < Rept < 26000 )

2T, ReptiEE¥ b —EE DOV A/ VA, RF1, o BADKUTHOZERT,
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E2RALT, Wi T#ES s LKk 5,

LT, W R
Aep : £ —EEDODRBEIEK (=7 (Dop® Dip?) /4]
Doy : £ F —EE b D DRIKGEESME
Dip @ & F —& % b D OBRKMBEAE
I (2.2.6) &£k (2.2.3) 2RATLEAOREW,; &3, EfkicR (2.2.4) 2RATHEH
CmBW, pkpoh 3z,
EoiT, ADBHREW:, HIEHEBW« RUK Y o X FEWst i3, ThEnRkh ok,
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n=1
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n=1
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S E O R E W, n 2P Lo

Waotnew), n = Wo(old), n ' Wi /Wat

Table 2.2.1 Experimental

ih.%ﬁEWE&&D@ﬁﬁwmﬁﬁﬁbﬂhﬁéﬁm,Kﬁ%i@wm:Wt&ﬁéiﬁk

(2.2.10)

conditions for isothermal flow test

Gap " Channel - Inlet Cross Total Inlet Mean inlet Mean outlet
width inlet - channel flow Tlow pressure "~ Reynolds Reynolds
. tegperature flow rate rate rate nueber number

B Ti . Wit Fat ¥ By ~Rern Reon
(mn) cey - (ke/s) (ke/s)  (ks/s) (MPa)

0.5 220~25¢ 65~290 5~15 70~305 4.0 2530~10640 2700~11420
1.0 220~-260 30~210 5~45 35~255 2.0 1250~ 807¢ 1420~ 9710
2.0 255~285 100~105 55~60 155~165 2.0 5570~ 5930

1620~ 3840

Table 2.2.2 Experimental conditions for heated flow test

Gep Run# Channel Channel Inlet Cross Total Inlet Mesan Mean Electrical Dimension-
width inlet outlet chennel flow flow pressure iniet out let input less
temp., temp. Tlow rete rate Reynolds Reynolds heat flux
rate number  number parameter
H Ti Ta LIS Wat ¥ Py Rein Rean Q q'in
(am) o CC) (ke/s) (ke/s) (ke/s) (MPa) (k¥ (x10°3)
0.5 #2613 261.7 819.0 138.0 109.8 247.8 4.0 5070 5600 58.9x12 2.22
0.5 #2616 256.6 814.7 97.9 75.3 173.2 4,0 3620 3930 41.3x12 2.23
0.5 #2619 250.7 809.7 67.6 53.7 121.3 4.0 2520 2760 28.9x12 2.27
0.5 #2622 247.3 802.3 47.9 35.6 88.5 4.0 2790 1910 19.7x12 2.20
1.0 #2505 251.6 746.2 126.0 121.4 247.B 4.0 4680 5860 b2.2x12 2.20
1.0 #2638 257.1 819.6 . 80.2 86.9 167.1 4.0 2960 3780 39.9x12" 2.6l
1.0 #2439 255.2 833.9 32.9 32.8 85.7 2.0 1220 1470 15.9x12 2.55
1.0 #2444 B807.7 206.6 101.9 104.7 206.6 2.0 3790 4700 48.8x12 2.56
1.0 #2454 248.6 811.1 87.4 70.0 137.4 2.0 2530 3120 32.8x12 2.61
2.0 #2308 292.6 B74.8 96.8 123.0 219.8 2.0 3420 5470 35, 8x12 1.82
2.0 #2311 300.2 683.1 64.9 82.8 147.7 2.0 2280 3660 23.9x12 1.78
2.0 #2314 297.5 B634.3 31.5 42.8 T4.1 2.0 1110 1830 12. Ix12 1.87
2.0 42317 260.0 644.3 120.6 156.3 276.8 2.0 4440 7050 45.4x12 1.97
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Fig. 2.1.7 Measuring positions of temperature at a top reflector block No.2
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Fig. 2.1.9 Méasuring positions of temperature at a fuel block No.5
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