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Abstract: Investigations on preswirl nozzle show that the cascade vane nozzle is the best one so far.
While in the design of whole circular nozzle disc, the blade height and blade spacing will be settled with the
throat area, preswirl angle, number and radial position of nozzle decided. If the ratio between blade height and
blade spacing is too small, it will reduce the performance of nozzle significantly. Based on the vane nozzle, a
new kind of preswirl nozzle called vane shaped hole preswirl nozzle (vsh nozzle for short) is proposed, with
which the ratio of blade height against blade spacing can be adjusted to a more appropriate value. The flow charac-
teristics of vane nozzle and vane shaped hole nozzle are compared numerically . To consider the mixing influence
of preswirl cavity downstream the nozzle, the computational models contain not only the stationary inlet chamber
and preswirl nozzle , but also the rotary preswirl cavity and receiver hole. Results show that the discharge coeffi-
cient and preswirl effectiveness of the vsh nozzle are higher remarkably than that of vane nozzle. The discharge co-
efficient of the vsh—52 preswirl nozzle increased by 9.14% comparing with that of the vane—52 nozzle, and the
preswirl effectiveness increased by about 4.44%. Two new parameters called effective discharge coefficient and ef-

fective preswirl effectiveness are also proposed to reflect the comprehensive performance considering the mixing
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influence of preswirl cavity downstream the nozzle.

Key words: Preswirl system; Preswirl nozzle; Vane; Discharge coefficient; Preswirl effectiveness
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