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• High pressure transient (2MPa)
• Massive création of vapour 

Atmospheric pressure and température

How the test conditions influence the thermal shock
conséquences ?

Results extracted from : Sugiyama, T. and Fuketa, T. (2000). Mechanical Energy Génération during High Burnup Fuel Failure 
under Reactivitv 1 nitiated Accident Conditions. Journal of Nuclear Science and Technology. 37(101 :877—886._____________
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• Test section
• Acquisition
• Tests performed
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EDITE (Etude d'un Dépôt Intense et Transitoire d'Energie)
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Fluid : C02 
P e [2,5 ; 6,2] MPa 
T e [-15 ; 24] °C
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EDITE (Etude d'un Dépôt Intense et Transitoire d'Energie)
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Tests performed
X 106 * Saturation + REP • Subcooling —Saturation 200 tests

- 300
P £ [25 bar ; 62 bar]

|250 T G [—15 °C ; 24 °C]
1 200 E G [75 J ; 340 /]

E(
J)

1 100

1 50
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Ensemble des essais
x 10 * Saturation ♦ REP • Subcooling —Saturation

■ 300 

250

200 

150 w 

100 

50

200 tests

P G [25 bar ; 62 bar] 
T G [—15 °C ; 24 °C] 

E G [75 y ; 340 /]

Test chosen

P — 25,6 bar 
T = -12 °C 

E = 240 J
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I. EDITE
• Test section
• Acquisition
• Tests performed

^ II. Pressure peak
• Phenomena
• Influence ofthe test conditions
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Phenomena
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Phénomena
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x 10*

1.5 2 2.5 3 3.5 4 4,5 5
Time (ms)

Pressure increase
p[Zhao et al.]

d2Vv
dt2 > 0

Pressure decrease P
d2 KV < 0dt2

+ acoustic rebounds

[Zhao et al.] : Zhao, Z., Glod, S., and Poulikakos, D. (2000). Pressure and power génération during explosive vaporization on a thin-^lm microheater. Int. J. Heat Mass Transfer, page 16.
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Influence of test conditions on the thermal shock
x 10 * Saturation ♦ REP • Subcooling —Saturation

Température (°C)

300
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50

Reduced pressure
Pr = Pi/Pc

Thêta
n- E 1 t) = ----------------

AHl-yp T7lÿ

Jakob
t _ Pl cp,l(T~Tsat(p)) 

J ~ Pv L(P)
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I. EDITE
• Test section
• Acquisition
• Tests performed

II. Pressure peak
• Phenomena
• Influence ofthe test conditions

^ III. Vapourcreated
• Compression ofthe buffer layer
• Influence ofthe test conditions
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The fluid is considered incompressible

Vn
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Vo-V(t)
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Asurrmtion:
Isentropic compression of 
the buffer layer composed 
of a non idéal gas

■ i jj' ■ 4
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Buffer layer compression
Slower kinetic for 

Vv(real)

1
Storage of thermal 

energy in the 

tungsten

Asurrmtion:
Isentropic compression of 
the buffer layer composed 
of a real gas

1 me (s)
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Test conditions influence on the volume created
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Conclusion

EDITE

Prespectives

Experimental study of the 
conséquences of a thermal 

shock

Influence of the test 
conditions on the phenomena

Theoretical study of the 
transient phase change

□ improvement of the thermal analysis

□ Use of the theoretical model for ail the tests
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