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Specific Impulse Measurement Method of a Solid
Propellant Engine

Mohamad wail alkhaled Dr.Mostafa Taleb Dr. Ahmad Feras Alosh
Idlib University Faculty of Mechanic Engineering

Abstract:

Characterization of solid, liquid, and hybrid rocket engines is often
performed with computer modeling and ground testing. Specific thrust is
one of the most important parameters describing the propellant at all, as it
is used to distinguish between the types of propellant, especially in terms
of the range of the propellant rocket engine. In general, the value of the
specific impulse of the solid propellant ranges between (100-270 sec), and
the higher this value is the more thrust of the mass of propellant is paid.
Through the static test of the solid propellant engine, the thrust force is
calculated and thus the total thrust is calculated, and from then the specific
impulse is calculated after knowing the mass of the propellant.

Key words: static test, specific impulse, thrust, propellant.
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Value Parameter
300 - 350 cp Viscosity at 20°C — Brookfield
1.05-1.15 g/cms Specific gravity
65 % - 75 % Solid (150°C)
25 - 30 mgKOH/g Acid value
20°C Reactivity test temperature
75-100 °C Peak exotherm
10'-15' Gel time (20°C)
2 ml % 60 MEK.PO Catalyst System
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ms Kg (kg.msec) Ms Kg (kg.ms)
1 0 0 0 32 | 1937.5| 3415 | 213125
2 62.5 70 27500 33| 2000 | 3405 | 212500
3 125 810 728125 |34 | 2062.5 | 3395 | 212031.25
4 187.5 1520 114687.5 | 35| 2125 | 3390 | 211562.5
5 250 2150 149531.25 | 36 | 2187.5 | 3380 | 211093.75
6 3125 2635 175156.25 | 37 | 2250 | 3375 | 210625
7 375 2970 192500 | 38 | 2312.5 | 3365 | 210156.25
8 437.5 3190 203593.75 | 39 | 2375 | 3360 | 209843.75
9 500 3325 209843.75 | 40 | 2437.5 | 3355 | 209375
10 562.5 3390 213593.75 | 41 | 2500 | 3345 | 208906.25
11 625 3445 216250 | 42 | 2562.5 | 3340 | 208593.75
12 687.5 3475 217812.5 |43 | 2625 | 3335 | 208281.25
13 750 3495 218750 | 44 | 2687.5 | 3330 | 207968.75
14 812.5 3505 219218.75 | 45 | 2750 | 3325 | 207656.25
15 875 3510 219375 |46 |2812.5 | 3320 | 207500
16 937.5 3510 219375 | 47 | 2875 | 3320 | 207343.75
17 1000 3510 219375 | 48 | 2937.5 | 3315 | 207031.25
18| 1062.5 3510 219375 |49 | 3000 | 3310 | 206718.75
19 1125 3510 219218.75 | 50 | 3062.5 | 3305 | 206406.25
20| 11875 3505 218750 |51 | 3125 | 3300 | 206250
21 1250 3495 218281.25 | 52 | 3187.5 | 3300 | 206093.75
22 | 13125 3490 217968.75 | 53 | 3250 | 3295 | 205781.25
23 1375 3485 217500 |54 | 3312.5 | 3290 | 205468.75
24 | 14375 3475 217031.25 | 55 | 3375 | 3285 | 205156.25
25 1500 3470 216562.5 | 56 | 3437.5 | 3280 | 204687.5
26 | 1562.5 3460 216093.75 | 57 | 3500 | 3270 | 204218.75
27 1625 3455 215625 |58 | 3562.5 | 3265 | 203750
28 | 1687.5 3445 215000 |59 | 3625 | 3255 | 203125
29 1750 3435 214531.25 | 60 | 3687.5 | 3245 | 202343.75
30| 18125 3430 214062.5 | 61 | 3750 | 3230 | 201406.25
31 1875 3420 213593.75 | 62 | 3812.5 | 3215 | 200312.5
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ms Kg (kg.msec) ms kg (kg.ms)
63 3875 3195 199062.5 | 90 | 5562.5 | 2320 | 144218.75
64 | 3937.5 3175 197500 91 | 5625 | 2295 | 142812.5
65 4000 3145 195625 92 | 5687.5 | 2275 | 141406.25
66 | 4062.5 3115 193750 93 | 5750 | 2250 | 140000
67 4125 3085 191562.5 | 94 |5812.5 | 2230 | 138750
68 | 4187.5 3045 189062.5 | 95 | 5875 | 2210 | 137343.75
69 4250 3005 186562.5 | 96 | 5937.5 | 2185 | 135937.5
70 | 43125 2965 183906.25 | 97 | 6000 | 2165 | 134687.5
71 4375 2920 181250 98 | 6062.5 | 2145 | 133437.5
72 | 44375 2880 178750 99 | 6125 | 2125 | 132187.5
73 4500 2840 176406.25 | 100 | 6187.5 | 2105 | 130937.5
74 | 4562.5 2805 174218.75 | 101 | 6250 | 2085 | 129687.5
75 4625 2770 172031.25 | 102 | 6312.5 | 2065 | 128437.5
76 | 4687.5 2735 169843.75 | 103 | 6375 | 2045 | 127187.5
77 4750 2700 167656.25 | 104 | 6437.5 | 2025 | 125781.25
78 | 48125 2665 165468.75 | 105 | 6500 | 2000 | 124218.75
79 4875 2630 163437.5 | 106 | 6562.5 | 1975 | 122656.25
80 | 49375 2600 161406.25 | 107 | 6625 | 1950 | 120937.5
81 5000 2565 159375 | 108 | 6687.5 | 1920 | 119062.5
82 | 5062.5 2535 157500 | 109 | 6750 | 1890 | 117031.25
83 5125 2505 155625 | 110 | 6812.5 | 1855 | 114687.5
84 | 5187.5 2475 153906.25 | 111 | 6875 | 1815 | 112343.75
85 5250 2450 152187.5 | 112 | 6937.5 1780 | 110000
86 | 5312.5 2420 150468.75 | 113 | 7000 | 1740 | 107500
87 5375 2395 148906.25 | 114 | 7062.5 | 1700 | 105156.25
88 | 54375 2370 147343.75 | 115 | 7125 | 1665 | 102968.75
89 5500 2345 145781.25 | 116 | 7187.5 | 1630 | 100625
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ms Kg (kg.msec) ms kg (kg.ms)
117 | 7250 1590 984375 |139| 8625 | 615 37500
118 | 73125 1560 96406.25 | 140 | 8687.5 | 585 | 35781.25
119 | 7375 1525 94375 141 | 8750 | 560 34375
120 | 74375 1495 92500 142 | 8812.5 | 540 | 32968.75
121 | 7500 1465 90625 143 | 8875 | 515 | 31562.5
122 | 7562.5 1435 88750 144 | 8937.5 | 495 | 30156.25
123 | 7625 1405 86562.5 |145| 9000 | 470 | 28593.75
124 | 7687.5 1365 83906.25 | 146 | 9062.5 | 445 | 27187.5
125 | 7750 1320 80937.5 | 147 | 9125 | 425 | 25781.25
126 | 78125 1270 77500 148 | 9187.5 | 400 | 24062.5
127 | 7875 1210 73750 149 | 9250 | 370 | 22343.75
128 | 79375 1150 70000 150 | 9312.5 | 345 20625
129 | 8000 1090 66093.75 | 151 | 9375 | 315 | 18906.25
130 | 8062.5 1025 62187.5 | 152 | 9437.5| 290 | 17187.5
131 | 8125 965 58437.5 | 153 | 9500 | 260 | 15468.75
132 | 8187.5 905 54843.75 | 154 | 9562.5 | 235 | 13906.25
133 | 8250 850 51406.25 | 155 | 9625 | 210 | 12343.75
134 | 83125 795 48281.25 | 156 | 9687.5 | 185 | 10781.25
135 | 8375 750 45625 157 | 9750 | 160 9375
136 | 8437.5 710 43281.25 | 158 | 9812.5 | 140 8125
137 | 8500 675 41093.75 | 159 | 9875 | 120 6875
138 | 8562.5 640 39218.75 | 160 | 9937.5| 100 | 5781.25
claludl ¢ sena 22362968
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