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Effect of Detonation Waves in Steam Pipelines of Boiling Water Reactor
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Detonation experiments were conducted to investigate the effect of detonation waves in steam pipelines of boiling water
reactor. The gases accumulated in steam pipelines are stoichiometric mixtures of hydrogen and oxygen diluted with steam at
7 MPa. In the experiment, a hydrogen oxygen and nitrogen gas mixture, at room temperature with a pressure of 5 MPa, was
used to measure a pressure equivalent to detonation in closed straight and elbow pipes. The results of the experiment show
that pressure was largest at the closed end of straight tube due to the reflection of the detonation wave. High pressure was also
measured in 90-degree bend at the outward side of bend and the inward side of downstream bend. After evaluating the risks of
fracture due to impulsive pressure, these results confirm that the impulse pressure risk at the closed end of a tube is higher than
at a 90-degree bend.

Lo TEER LY RS LEDHEE NI ST RerED

1. i
& HhH. INEHERT A, TVRRPE IR TRE L

il

JGEFIHETT v N OESIENTIE, MEOZEFAM
BIRRIZ & o TKE, BRRICHMENLZ EMeNTE
D, RVWIEIEEIEOMICEENCEE T 25605 5. &
FELU72KER, BRREET AN, AN - B L7236 0O%E)
2G5 2 E1d, BWR ( Boiling Water Reactor ) 2
JEA )5 ERT O 4y, BN EO7-0121E, DT
HELRETH .

K, BEFRRE N ADREEZ X HEEOREGZ 1 720
ZUE, BRBELC & o TRV AR 0I2BE 3 2 A S
TChDH, LhL, dBECEIFHIZIT) I =005
EDd 5. —oIL, BUEROEIETE DK 7 MPa DF;
JETH Y, K - BERIRASD FIROE) CRAEICER
THILThD, TOE) REERITCIE, KIEO(EEE
FEASER A 2 ) AR B BRI SIS B 2 &
5, BRIZLVEEL <A b H)—olF, EEOHMWH
90 FELIVRTHE L TWA R, B TisHE k3T
Wl ThAH, DL BREEERTIE, BREREOREC

30

BRI LA DTN TV LD, BREOZEH) % fF]

SR R d e o 72 (D ) Z 7w,
FEDKGR - BERRA ORISR L, TV ARCH
AT BN Z WS B LE DD 5.
AFTIE, dEhAsPA Ll SN EEFERA L 90 RV
RO ORI L, BWR 1EBISMF T OB % 5
T L 7oA RIS OV TR 5. E72EIRHIE R 2 251 2B
HEANOY X =T % FHI L 72ROV THE T 5.

2. A B KF &

BWR D& EASRE OEIEMNIL, BBORAET
7 MPa - {#£ 550 K OFEE - @iREGTHY, ZO5M:
TORBOEN LS FSF WAL, FFS, ZoE
ESERI % T 27200 ¥ T ETFRIT & oo ffi
HREHEZ LS. Zoko, ZOFBIEGORESE
BT - HE T AIRA S E M L TRl e St

IHI $#  Vol.51 No.4 (2011 )



FTHrZLIZLT

BWR O FEZECE NI IR D IGTH I & o T
UBKEEBENGIET D, TOKE - BREOREIZE
ppm FETH ), KREHEPELLHZ LiE . Ly
L, ARREO—HOETIE, DTOL)mxh=X
D& o TKE - BRERDGEMWR D60 H 5. BE
TIIAHIAN OB & B HITRES DSBS 5. B
MHEZ B EIENDMET T 5720, KEZDHA L THY
WHIEND. LarL, K - BRFRRAE SIS 18
EWNIZHRE S A720, KIELQDFAZ L > TEEHN DK
FoRERERIDVLIOLEAT S, COBETHEDEL
T, BAEWIZIIKE - BREDHR T 2705, FRICEE O
& B SUE & 3 KRB FAES 5. COWRT
2D L BIET B L UHEOR AR 1 RITR
9. FIMH12IE Gordon, McBride @ Chemical Equilibrium

(a) BHEEAH

W KEAAR
—A-  EEAH
180

160 273 K

140

< 400K
S ‘
120
R 1 __x 104 MPa
ER TR S Sl i S G
b : : A
80
60
40 !

0.00 0.05 010 015 020 025 030 035 040 045
TR AW (=)
(b) BERE
—  KELAR

—A-  EEHR
3200

3000 400K

2960 m/s

2800

2600 -

PEFEHE (m/s)

500 K

2400 -~

2200 i i L L L L L L |
0.00 0.05 0.10 0.15 020 025 030 035 040 045

AR AERE (=)

g1 PRTEE B X ORI AT AT A& o2

Fig. 1 Effect of inert gas concentration on detonation pressure and velocity
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Fig.2 Schematics of the experimental set-up ( unit : mm )
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Fig.3 Measurement results of pressure in the straight tube test
( One division of vertical axis corresponds to 200 MPa )
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Fig. 4 Measurement results of pressure in 90-degree bend tube test
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Fig. 6 Time variation of impulsive pressure on tube
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