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ABSTRAK 
 

SIMULASI ENERGETIK DAN ASAP DARI PROPELAN PADAT 
KOMPOSIT DENGAN VARIASI BINDER ENERGETIK DALAM 

PENGEMBANGAN ROKET RHAN – 122B 
 

KHOEROZADI FAIZAL IMAN 
 
Pengembangan propelan padat di Indonesia saat ini berfokus pada 
propelan padat komposit dengan karakteristik higroskopis, ramah 
lingkungan, impuls spesifik tinggi, dan potlife panjang. Meskipun 
menghadapi kendala seperti keterbatasan bahan baku dan pengetahuan, 
penelitian di ORPA - BRIN bertujuan menganalisis pengaruh yang 
dihasilkan oleh jenis binder energetik terhadap sifat energetik dan asap dari 
propelan padat komposit dengan simulasi perangkat ProPEP. Saat ini, nilai 
impuls spesifik propelan ORPA - BRIN mencapai Isp total 220 detik target 
formulasi mendekati standar internasional 250 detik. Variabel bebas riset 
variasi tekanan, jenis binder dan variasi rasio hydroxyl terminated 
polybutadiene (HTPB) dengan jenis binder lain. Variabel terikatnya nilai 
impuls spesifik dan total gas pembakaran. Metode penelitian menggunakan 
analisis kuantitatif dari hasil simulasi perangkat lunak ProPEP dilakukan plot 
grafik serta pemodelan matematika dan pareto front optimal untuk mencari 
nilai optimal. Hasil didapat nilai impuls spesifik peningkatan rata – rata 
sebesar 10 detik serta asap berkurang 0,1135407 Mol dari hasil propelan 
yang menggunakan HTPB 14,06%. Hasil optimasi didapat pada tekanan 
882 Psi jenis binder HTPB/GAP dengan rentang rasio HTPB/GAP 20/80 
hingga 0/100. Berdasarkan hasil penelitian dan pembahasan yang telah 
dilakukan, maka dapat disimpulkan bahwa terbukti tekanan, jenis binder 
dan rasio HTPB/jenis binder energetik berpengaruh terhadap sifat energetik 
dan asap. 
 
Kata Kunci: Impuls Spesifik, glycidyl azide polymer (GAP), polyglycidyl 
nitrate (PGN).  
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ABSTRACT 

 

ENERGETIC AND SMOKE SIMULATION OF A COMPOSITE SOLID 

PROPELLANT WITH AN ENERGETIC BINDER VARIATION IN THE 

DEVELOPMENT OF THE RHAN - 122B ROCKET 

 

KHOEROZADI FAIZAL IMAN 
 

Solid propellant development in Indonesia currently focuses on composite 
solid propellants with hygroscopic, reusable, environmentally friendly, high 
specific impulse, and long pot life characteristics. Despite facing barriers 
such as raw material and knowledge constraints, research at ORPA-BRIN 
aims to analyze the influence produced by the type of energetic binder on 
the energy and smoke properties of composite solid propellants with the 
simulation of the ProPEP device. Currently, propellant specific pulse values 
of ORPA - BRIN reached a total of 220 seconds target formulation close to 
the international standard of 250 seconds. The independent research 
variables are pressure variation, binder type, and variation in the ratio of 
hydroxyl-terminated polybutadiene (HTPB) to other binder types. The 
dependent variables are specific impulse value and total combustion gas. 
The research method, using quantitative analysis of the results of simulation 
software ProPEP, performed plot graphics as well as mathematical 
modeling and Pareto front optimum to find optimal values. The result 
obtained a specific impulse value of an average increase of 10 seconds as 
well as a smoke reduction of 0.1135407 mol from the result of the propellant 
using HTPB 14.06%. The optimization result was achieved at a pressure of 
882 psi for the binder type, HTPP/GAP, with a ratio of 20/80 to 0/100. Based 
on the results of the research and discussions conducted, it can be 
concluded that pressure, type of binder, and ratio of HTPB/type of energetic 
binder influence the energy properties and smoke. 
 
Keywords: Specific Impulse, glycidyl azide polymer (GAP), polyglycidyl 

nitrate (PGN). 
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