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Evaluation of Heat Removal Performance under Gamma Ray Irradiation
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Abstract

In the Fukushima accident, the fuel debris melted though RPV and fell in the containment vessel. There is a proposal
for stabilizing fuel debris using the geopolymer to retrieve it effectively, where heat pipes are set up in the geopolymer to
remove the residual heat of fuel debris. The heat pipe allows high transfer rates over considerable distances, with minimal
temperature drops, exceptional flexibility, simple construction, all without a need for the external pumping power.

To confirm its performance under irradiation conditions, the new design heat pipes have been developed and heat
removal tests by heat pipes after gamma-ray irradiation had been carried out at Takasaki Laboratory.

It was found that setting Pd chains inside the heat pipe to reserve H, gas with the function of a catalyst worked well

below 108kGy.

Keyword: Heat pipe, Fukushima Dai-ichi decommission, Heat removal from Fuel Debris, Water radiolysis

1. [FLC®HIZ
1.1 HiY

wEE A DRBITOBRET 7 VIZBAETY
50kw T WVERVE ARG T B 7=, 1EKIC K AmEIET
STWVDAN, FERIICIZBEYOKRZW D T2, KV
ZEHIGEVIREETH AT 2 Z EMEE L, 2D
By RS D FIETESREZIT O NERH 5,

SZENGEEEITCh D B — 3o FIIokGBENICS
BT LR TH DN, NEICDBEOKE ST
T2 EHR AR X 0 KR T AN I A L,
BREMVERE DN HILT B Z e s D,

Z 2 ORISR T, FRERENE T A Z 3 5 72,
e DR OfBEZ NERICHE LI — b3 T &
BHZE L. &R H 0 B R B A ) IRy &1 A T
ZEAT O Co 60 v FRHRHFH &2 AV CL IR ICBIT 5
b — b3 TERBWERERER 21T o 72,

2. BBRERUHRER
2.1 &— hoXo TRERFIEORESL

b— b3 TR AT L% Figure 11379, A
VAT AOGSBEHTIE, ey 722 oD —%
AL, EAHE IV F o=y MR
BEGIEZ T o7z, Wi E LT, 77 A7 —b
T ey s A Fra=y B L OB
AL, e— A TOEZIE 500mm THY, ZKHE
PR L ERAEER T F VE AL 100mm, R O B A3 1T
300mm TH B, b— bAoA TOMEEE LV IEREICEE
i+ 570, B TET 0y 7 T8 L ERER
DOieE N EEZIE LB AEZNE Lz, b— kX

#okamoto@n.t.u-tokyo.ac.jp

A T ORREARIL, WE S DB EEL
BICZEICEo TR L, ZhEh 3E# Y K LR
BRAAT o7,

Insulator
Peltier unit
<+ (cooling)
Evaporatop| adiabatic Londenser .
Thermocouples—| O T00my T 300w I 100 Copper ring
Insulator ——
- Thermocouple
Copper block Ao — 0—O0—0—0— 50 . ’
Heaters ——
UL
q 10C

Insulator

Figure 1. Schematic of heat pipe test system
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Tablel Heat pipes with different configuration
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Sample  Inner Catalyst Water
structure amount
/cm

S1 48 No catalyst 10%

S2 48 Honeycomb H1 10%

S3 48 Honeycomb H2 10%

S4 48 No catalyst 5%

S5 43 No catalyst 10%

S6 48 Pd wire/Pd plate 10%

S7 48 Pd powder 10%

S8 43 Pd wire/Pd chain 10%
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Figure 2 Honeycomb H1 and H2
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Figure 3 the catalyst in S6 Figure 4 the catalyst in S8
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Figure 5 Heat pipe power at different irradiation dose
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