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Abstract: In order to solve the problems of large energy loss at the entrance and the short service life of the commonly used
cone nozzles, a local energy loss formula at the nozzle entrance was established through the analysis of the energy loss at the
entrance. A new nozzle with transition section was designed on the basis of the established formula. Also, the flow coefficient
and flow velocity field of this new nozzle were measured by using numerical simulation and 3D-PIV technique. The results
show that the energy loss at the new nozzle entrance decreases efficiently. For a 12.7 cm casing, the best nozzle has the fol-
lowing structures ; the chamfer of transition section is 45° and the length is 2 mm. Compared with the commonly used nozzle,
the energy loss at the new nozzle entrance decreases by 34% , the pressure difference between the up and down of entrance
section reduces by 25% , the flow coefficient increases by 8% , and the flow axis velocity is improved by 16% .
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Fig.1 Hydrajet-fracturing priciple
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Fig.2 Physical diagram of nozzle after wearing
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Fig.3 Cone nozzle with cylindrical section
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Fig.4 Physical model of commonly used nozzle
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Fig.5 Numerical simulation results of commonly used nozzle flow field
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Fig.6 Sectional pressure and velocity distribution

on nozzle entrance
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Fig.7 Structure of new nozzle
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Fig.8 Physical model of new nozzle-graph
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Fig.9 Numerical simulation results of new
nozzle A5 flow field
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Fig.10 Contrast of sectional pressure and velocity

distribution on entrance of two kinds of nozzles
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Fig.11 Contrast of jet axis velocity distribution

of two kinds of nozzles
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Fig.12 Flow coefficients of each nozzle
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Fig.14 Jet velocity vectors in nozzle export
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