
COLLAPSING AND EXPLOSION WAVES IN PHASETRANSITIONS WITH METASTABILITY, EXISTENCE,STABILITY AND RELATED RIEMANN PROBLEMSHAITAO FAN AND XIAO-BIAO LINAbstra
t. Collapsing waves were observed numeri
ally beforeand were used to explain the ring formations in dynami
 
owsinvolving phase transitions with metastability. In this paper, ne
-essary and suÆ
ient 
onditions for 
ollapsing type of waves to existare given. The 
onditions are that the wave speed of the 
ollaps-ing wave is not less than a number and is supersoni
 on both sidesof the wave. Existen
e and non-existen
e 
onditions for the ex-plosion waves are also found. The stability of these waves arestudied numeri
ally. Although there are in�nitely many 
ollapsing(or explosion) waves for a �xed downstream state, the 
ollapsing(or explosion) wave appeared in the solution of Riemann problemis numeri
ally veri�ed to be the one with the slowest speed. Al-though a Riemann problem in the zero viso
ity limit may havetwo solutions, one with, the other without, a 
ollapsing (or ex-plosion) wave, from the vanishing vis
osity point of view, the onewith a 
ollapsing (or explosion) wave is numeri
ally veri�ed to beadmissible. 1. Introdu
tionDynami
 
ows involving liquid/vapour phase transition is an impor-tant phenomenon o

urring in many engineering pro
esses. For retro-grade 
uids, i.e. 
uids with high spe
i�
 heat 
apa
ities, su
h 
ows
an be approximated by assuming the temperature is a 
onstant. Theone-dimensional 
ase of the system des
ribing su
h 
ows in Lagrangian
oordinates is(1.1) (1.1) vt � ux = 0;ut + p(�; v)x = �uxx;�t = 1
w(�; v) + ��xx;where v is the spe
i�
 volume, u the velo
ity of the 
uid, � the weightportion of vapor in the liquid/vapor mixture, � the vis
osity, � theDate: April 18, 2008. 1


