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ABSTRACT

The flow rate control of a cavitating venturi has been investigated with downstream pressure
variation. A set of cavitating venturies for a liquid rocket engine thrust chamber firing test facility
have been designed and manufactured. The flow characteristics of the cavitating venturies have been
analyzed by experimental and computational methods. Results showed that constant mass flow rate
condition was established by the cavitation inside the venturi. However, upstream pressure less than

the actual design pressure of the cavitating venturi could not supply a constant flow rate.
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: Upstream area
: Discharge coefficient
: Discharge coefficient with cavitation
. Discharge coefficient without cavitation
: Upstream diameter
: Nozzle throat diameter
: Divergence Ratio
: Flow coefficient (Q/ m )
: Upstream length
: Down stream length
: Nozzle throat length
: Choked mass flow
: Non-choked mass flow rate
: Ideal mass flow rate

: Actual mass flow rate
: Downstream pressure

: Upstream pressure

: Pressure ratio (F,,,/ P,,)

: Cavitating venturi throat pressure
: Vapor pressure

: Volume flow rate

: Upstream temperature

: Upstream velocity

: Cavitating venturi throat velocity
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Table 1. Design property of cavitating venturi.

Name Value
LOx Temperature (K) 90
Fuel Temperature (K) 288.15
LOx Density (kg/m’) 1158
Fuel Density (kg/m’) 796.66
LOx Vapor Pressure (bar) 0.892
Fuel Vapor Pressure (bar) 9.96E-04
Recovery Coefficient 0.85
Discharge Coefficient 0.93
Convergence angle(«) 37°
Divergence angle(f) 5°
Divergence Ratio(DR=L,,,/D,) 2.75
Diameter (mm) 20

Table 2. Specifications of cavitating venturi.

Name Fuel LOx
D, (mm) 4.35 7.23
L, (mm) 10.38 8.47
Ly, (mm) 43.51 72.34
L; (mm) 6 9
Diameter (mm) 20 20
Convergence angle(«) 37°
Divergence angle(f) 5°
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