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Table. 1 The determination of design parameters.

Symbol Unit Value
Chamber pressure P. psia 250
Thrust F Ibx 30
Nozzle type Conical
Nozzle contraction B degree 30
angle
Nozzle divergent a degree 15
angle

# 2= HTPBE Q8= 311 GO ABIAIZ 3= hybrid rockete) F2A|

E4HAES YEdT.
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Table. 2 Physical properties of the propellants

Provellant Molecular weight Density
obetian (Ib/Ibmol) (Ib/in®)
GO 31.999 0.4 x 10™
HTPB 999.007 0.033

29 AAl¢ d8F Q2 Lx, 71AGS, v 5 2FH FAA 9 EA
AEL AA254E B4 AMsr] 935e JiddE dEAHQ] AL=2 a9
CEC(Chemical Equilibrium Calculations) codeE o] &3l ARH A5} A3}
Aol BAAE AHE3t 44 ¢ e] 250 psiaclx, O/F U7} 49 Uldte] T
AT CEC codecll Al 4ol & A9 BEAHANELS & 339 2, X 4=
A% grain®] AAAE Jepdch

Table. 3 Physical properties of the combined propellant

Symbol Unit Value
Molecular weight M 1b/1bmol 27.19
Gas constant Re ft Iby/lb ‘R 56.79
Specific heat ratio Y 1.171
Chamber temperature Te ‘R 6306
Propellant density p Ib/in® | 0581 x 107
Characteristic velocity C ft/sec 5280
Thrust coefficient Cr 1.385

Table. 4 Design values of fuelgrain

Inner diameter

0.98 in (25.0mm)

Outer diameter

241 in (61.1mm)

Port area

0.75 in® (486.6mm?)

Grain length

10.6 in (270mm)
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ni 0.681
r = 0.104( A°) = 0.029% in/sec (4)
P
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Table. 5 Design values of the rocket nozzle

Symbol Unit Value
Throat diameter D: inch (mm) | 0.354 (8.994)
Exit diameter De ” 0.649 (16.476)
Expansion ratio £ . 3.355
Throat Ra " 0.177 (4.496)
rounded-radius
Divergent length Ln " 0.573 (14.547)
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Fig. 1 Variation of chamber pressure with time
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Fig. 2 Variation of fuel regression rate with oxidizer mass flow rate
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