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Abstract;: The flow field and infrared radiation characteristics of three-nozzle for the rocket motor are nu-
merically investigated. The interaction of three jets ejected from three-nozzle is analyzed and the flow
field is obtained. When the jets are ejected from nozzle exits under the condition that the jet pressure is
higher than the back pressure, the inflation of jets happens and the jet boundary contracts inward, thus
producing the compression wave to suppress the over-expansion due to the reduction of pressure. Then
compression wave expands and enhances for shock. And the expansion and compression wave zone size
decreases, as well as intensity weakens along streamwise direction. Once the distance from the nozzle
exit reaches 26 times of nozzle diameter, the three jets are merged together to form a jet. The plume in-
frared radiation distribution of the three-nozzle is similar to that of the single nozzle. It is evident that
the total infrared radiation distribution in horizontal plane is different significantly from that in the verti-
cal plane for the three-nozzle.
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Fig. 1 Schematic of three-nozzle configuration
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Fig. 2 Schematic of local grids
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Fig. 3 Schematic of verifying nozzle configuration
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Fig. 4 Static pressure distribution on nozzle wall

SR YR AE BT 11 A 2 232 2 K U 2 A I T D DX
U B2 T D8 A 3 B S U i A b S RS Sk e 4
R A S I A U B A R A R B A
RHEBE AR Z AR R T E AR MR
Ja TR T AR A K S S 1)
PS4 TR s 2 7 A 46 O DA Ok R ) R AR
FEA I I B4 B PR, R A R R 5 O B
W TERCH T R S5 s = M R T —
S AN SR K- R AR X — 2o R R D s
P X RO TR/ B R 7R W) 55 I AoF & 58 2 T
Ko MR M # R = B (& SO LA H .
TEWSEY 5K B, A SR Ik S B IR MW T
et ] B S35 S A S Bl KA i B A, B o TR 8 1) 7
AT 7= A AR Ak TE SR 8 v i DX AU A IR A
X AR

Ma 0.65 0.88 1.09 1.31 1.53 1.75 1.97 2.18 2.40 2.62 2.84 3.06 3.27 3.49 3.71 3.93 4.15 4.37

(a) St

T/ 300447597 747897 105012001350 150011650 1800 19502 100225024002 55024002

(b) FHil

5 W B I SR AR I

Fig.5 Local flow flied in vicinity of nozzle exit
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Fig. 7 Velocity and temperature distributions along

streamwise direction
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Fig. 9 Infrared radiation intensity of nozzles
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