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ABSTRACT

In this study, a numerical study was conducted to characterize the E-D nozzle which changes
according to the nozzle pressure ratios. Three different numerical analysis models were designed
by changing the pintle inflection angles. When the nozzle pressure ratio is low, the outside air
flows into the E-D nozzle to form an open flow field. As the nozzle pressure ratio increases, the
flow transition occurs to become the closed flow field where the recirculation region is isolated
inside the nozzle. Also, the highest thrust coefficient was obtained in the analytical model with

high pintle inflection angle at all nozzle pressure ratios.
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Fig. 1 E-D nozzle flow field schematic, (a) Open
wake flow(Pe<Py) and (b) closed wake

flow(Pe>P)[5].
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Fig. 2 E-D nozzle throat design
schematic in Bristol Univ.[6].
Table 1. E-D nozzle design parameters.
Case 1 | Case 2 | Case 3
6; 30° 40° 50°
Rw 4.69 mm
G 4.71 mm
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Fig. 3 E-D nozzle scheme for the analysis.
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Table 2. Numerical domain conditions.

Domain size x/ G150, y/G=50

y' <1
Pressure inlet,
Boundary
B Wall,
conditions )
Pressure far-field
*
«— Far-field B.C. ——
Pressure
; — Wall B.C.
inlet B.C. B
Far-field B.C.
I}

Fig. 4 Boundary conditions.
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Fig. 6 Nozzle wall static pressure distributions, Case 2,
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Fig. 7 Nozzle wall static pressure distributions, Case 2,
NPR=12.

Table 3. Nozzle exit mass flow rate according to
different grid models.

Number of grids | Nozzle exit MFR (g/s)
NPR=5 55.43
200,000 NPR=12 133.16
NPR=5 55.43
300,000 NPR=12 133.17
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Table 4. Thrust coefficient of nozzle cases according
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