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ARTICLE INFORMATION ABSTRACT
Original Research Paper The purpose of this paper is to introduce a design and fabrication procedure for a solid propellant gas
Received 14 January 2016 generator. Based on this procedure a gas generator was designed to supply the required operating fluid

Accepted 05 February 2016

‘Available Online 02 March 2016 of a controllable flying object’s control surface gaseous actuator, the results of which are presented in

this paper as well. Supplying required pressure during the mission and gas flow rate with expected

Keywords: chemical characteristics are requirements of the design. At first the necessary parameters like flow rate

Gas Generator and pressure were specified. Then the design calculations were done according to the proposed
Solid Propellant approach. In order to evaluate the design process and achieved data, a full scale gas generator set was
Gaseous Operator built. Since this study includes specifying a proper formula for solid propellant of gas generator, a lab
gggi”ﬁ' Surface scale motor was used to qualify the propellant’s characteristics experimentally. After doing tests and
g comparing the results with output data of gas generator design procedure, good agreement was
observed. Besides, by doing several tests it was found that PSAN as oxidizer, HTPB as binder and
chromium oxide as catalyst provide a proper composition for solid propellant of gas generator. Finally,
covering basic requirements of a solid propellant gas generator such as uniform flow rate and less
presence of solid phase and corrosive components in combustion products by means of designed gas

generator are suitable to show the validity of presented design method.
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Fig. 1 Spherical gas generator [13]
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Table 3 The composition of 1st prototype propellant
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Table 5 The composition of 3rd prototype propellant

25 aliy glixlanyy  lesalig gliplas,e ala, alSy
0.5 05 Cr,0s
0.5 0.5 C
19 19 PU
5 5 GN
5 0 AP
70 75 PSAN

08 8Ll ()T oS 5 4 5 SIS pgiigel
wioleyl wlis oS 5 e eoliiwl glp HTPB janb ol jo
6 Jgoz o 04 o)led cimloyl wl s oS 5 00,8 bl 4 o)leds

oW

3B o (Sostudly 9 (502 Slawlre -3-3
Wy IS ool caliions 13 (535 BB sl &y oy olien
Slr ey glad (35 I 0 b ieizen 5 GemdS ()5 Sbil
J5 ey lse Casd @i il ceal g (g, (slpme il iy Jladl
il Sl plp 5B Wge )5 ey IS5 5ks 9590 5
mg = ﬁg x tb (1)
el dilpin e Gl S8 Wee el wilpiy JBs radls b
)1 Sl u)l.,.c )Lu S,y94
Vg == @
Py
Sl ail iy (0,8 el o Jlesl golal lacysgase ulul 5
Dy ge dpline y5 Dygo 4 al iy )5 Job 5 905 (o0

Vog

"1, @

4 oleis iolojl wil piy calize SluS 5 0o 0 6 Jous
Table 6 The composition of 4th prototype propellant
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Fig. 3 Schematic of designed gas generator
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Fig. 4 Schematic of a solid propellant gas generator mass-launcher [20]
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Table 9 Parameters of gas generator igniter’s gunpowder
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Fig. 8 Gas genefator's mass-launcher with igniter location
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analysis
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Fig. 12 Variation of combustion products’ temperature with
combustion chamber pressure
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