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Now, the required samples to achieve the specific precision of sensitivity analysis in
design are performed based on trial and error methods. The purpose of this paper is to
develop an approach for determining the number of the required sample to achieve the
specific precision of sensitivity analysis. Thus, in this paper, a new sensitivity analysis
method is proposed based on the Progressive Latin hypercube Sampling (PLHS) and the
convergence of the analysis results. For this purpose, a PLHS method has been
developed. This cystic approach has led to a sensitivity analysis of accuracy, efficiency,
and speed in a variety of models with a large number of large parameters and large
changes. Sensitivity analysis has been performed on the design of a hydrazine
monopropellant thruster catalyst bed model as a case study. The results of this study
indicate that in the senditivity analysis based on the PLHS, the minimum population
required for sensitivity analysis with specified accuracy can be determined. This leads to
lower processing costs in the sensitivity analysis process, especially in complex models.

Keywords: Sensitivity analysis: Progressive latin hypercube samplings Design of experiments:
Catalyst bed

1. PhD Student

2. Assistant Professor (Corresponding Author)

3. Professor

Received: 2017.01.16, Accepted: 2019.03.13/ Publish Online: 2020.01.19/ Online | SSN: 2423-4516 / Print | SSN: 2008-4560



L

l S S I < 10.30699/JSST.2020.1143  (£Y 1l eslacs) WAA licen) /5 Bylasd/ Y a5

k70 3 e gy enlc A Yo -¥% . o .e

g 3 —olks Jlo
O g s i) (i a0 il g3 (o Camilus Sl
3 30 Caund BB s (2150 2 (59 590 antline

Yool 1 8 g ol s e y91 SIS oo

*hnaseh@ari.ac.ir

bl Bhb jliame Colar Jolo 83 by Sl U 290 diged ST b Jb
e i Sl S gy vl sdllio ] Sl koo g (Shb > B3 g e sy
dllio (] o I il o puro Canolus b CD oy (¢l aiiio jlizo olwly L350 digei
@l 2 Ken 5 odig) sty Y cxSopl Slislof] 2l (e dils Colas b iy K
3 00> demg? oigy iy 7Y ol cioydises sy S ysliio il sl sl okid 451y ulow
Miw b g cilizo (glo flo 13 g g Aol (55 Cawlun oo 4 oo Solatuw 3,509, o/
K bl jry (Shb o 55y Colir i Cuclodd Sy Syl 0l 5 oL (clapiall
b cpelun Jlos gl 5 Cuslotid plocil 5350 alao Sl b (il iy ST K
W ino Cowlas Jlod j0 a5 A0 o GLid 40t Sl gl . Cunl ol o g (b)) iwd BB i
3 b s elon plonl sy o 3yp0 Connas disa” b adiio b oligpisy 7Y xSy

il dolos aals SLb olo Sthaeg 5 wlio sla oo o 4o atio

B gy o ytolal b ¢ 0y st (Y oS il b Juloo 1 g0lS” glaoly

E, o 535 Ol HLais ! g pMe

GSA o308 Copbuns il

K s @b cu Ncc Bl yias olewdgays ool

LCC s Stan gy AP Bl iy Hlis cél

A Y .-

LH oY oyl (£ pig03 ool St

M . C* STy Y guare dasiiie Cas p
B GBS

" % )“‘I‘“J P o} 43; el
CBp CanBlS )5 p > D.. STy alaises jla3

Meg; (shedlblS i B p 2 DOE ool 5k Mg

M LiiSly bolre Jslro Jgo py> dp CandBS )3 Jolre B

n Pl s o (cladiges Slus DSA Chomlyd Cmlus Julow

OALHS dalete o]l (cluo p opY CaSapl () pdiges DSM b ksl uwle

OAS Jolxlo dhz:d.g.b’l d)bﬁd}oj

Pcc oSl daie )Lz

PLHS . PO | | . EFSD (sezmiiily N
. R (b ssisg) skl ¥

r STy e pus Sl ¥

Yo A-FOVS Lo Lo [ YEYY—FAVF 1 Sig Sl GbLs | WWAAN/TY : Sedg iUl ool [ YFAY/Y + /Y5 talie )5 s « VYAY/+ /YA sallis iy >

g



ol Azt g ol s (gdue o BN oo

loojly L clalllas gl ol S0 4y atsly g o
Tl s blS 03528 (g2l

oo A Syl lacelus Jdos 0 g
[0J55b 2000 o3 3 siahly plas s b Jao gl Sl
$Laisy ) (S (GSA) Yogas ol S s,
Jos Loy glacadgioe p 4l (glp & conl gyl o
@l hgy ol acwl sl (sl e slaciwlus
oo 936l )l pdiges hg) Sl eslil b (Bolas el
5 6B ladegorme 4y (Bloal Lo yisl)l 4 cgere
Oh g Sl el Sy ) bl S ol o)) 8
a0 3,Slas (IS 5 o515 oS a3 S o s Jo )5,
Ol (L) degormon p3 pl)ly b Ol ojlo
09 3l 1l ) Wigd oo dplne (6 el )l Coplues (slo ol
d=os 3 (b la el ()l jmasses sl )8 cge
S g0 3l ool [Flais o odliiwl og0s Coumwlus
Slwbre @aalBL 03 9w jl g (Solw g o 1 g
3] el 5 13 [V]55 o cvge | (so90s Copluos oo
"Slagibefl gl (e @yl Comlus b (53S0,
A oliwd od,Sg) a5l eslawl Ll Sluw #1,(DOE)
Slwbre 2D bis s 1) (ol cplas oo Ll
ol 4 gyl mdsges (SlacSiSS Sl oo iy Sl
(S 5 Jl8 JpgSb gail 2yl ¢l (ol paiges
o A pliata (5 l0,245505 JA] (LHS)" (Y sl
o 3 35Y ooyl (OAS) T ielize claasl)] 3] Jguges
3 1V](RSM) sl 4, 5 (OALHS) “asbito sloay)
s 3 ad) LS o Lol 2, b sla by, cn il

Jols o talesl by (e ol Jelos Jglute g,
2 aged slayiol)l 5l clacgemme Jol dlsyo p3 .cunl dlspo g0
b 0, Sgy S jloslawl Ly sl Loyl )l sLuad
Cad S pgd als po )3 390 0 M3 ssbusl sla ol
ks Lo pelly s cde an Jao (298 Sl | (oS
e gacguwlus Jdod (giluosly 5 09 00 gl Sk
o515 L oo masiged lml o olsal dailejl )b 5

7. Generalized Sensitivity Analysis

8. Design Of Experiment

9. Pseudo Random Sampling

10. Stratified Sampling

11. Latin Hypercube

12. Sobol” Sequences

13. Orthogonal Array

14. Orthogonal Array Based Latin Hypercube
15. Response Surface Method
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4. Sensitivity Analysis
5. Global Sensitivity Analysis
6.Differential Sensitivity Analysis
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16. Projection Properties
17. Robustness
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19. Stratification

20. Marginal Distributions
21. Space-Filling Properties
22. Orthogonal Array-Based
23. Orthogonal

24. Symmetric

25. Intervals

26. Bins

27. Strata
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18. projection properties
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32. Linear Correlation Coefficient
33. The Least-Squares

34. Quadratic Regression

35. Design Structure Matrix
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29. Quasi LHS

30. Sample Point’s Potential Energy Method
31. Point’s Potential Energy
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