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Anotatsiya Excel dasturida. Bir kamerali ikki silindrli jin mashinasida tolani eng
kam shikastlanishga olingan sinovlarni tekshirishni matematik modellashtirish turlari
orgali optimal modelni tanlash.
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AHHOTauMs. Maremaruueckoe MojenupoBaHuss B nporpamme Excel
OJTHOKaMEPHOTO JIBYX LWIMHAPHOIO JUKMHA HA HAUMEHBIINE MOBPEKICHUS BOJIOKHA.
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MATHEMATICAL MODELING OF FIBER EFFICIENCY IN SINGLE-
CHAMBER TWO-CYLINDER ENGINES

Mirzakarimov Mirsharoffiddin Mirzaabdurahimovich
Namangan Institute of Engineering and Technology, Uzbekistan
E-mail: mirzakarimovmirsharofiddin@gmail.com
Phone: +998 99 398 06 45

Annotation. Mathematical modeling in the Excel program of a single-chamber
two-cylinder saw gin for the least damage to the fiber. Obtaining the most optimal
mathematical model close to the data obtained in a practical way.
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Kirish. Respublikamizda paxta xomashyosini chuqur gayta ishlash asosida yugori
go’shimcha qgiymatli tayyor maxsulot ishlab chogarishni ko’paytirish, mamlakat paxta
tozalash sanoati tuzilmasini takomillashtirish, texnik va texnologik gayta kurish asosida
paxta masrulotlari tannarxini kamaytirish va sifat ko’rsatkichlarini yaxshilash ortsali
uning raqobatbardoshligini ta’minlashga aloxida e’tibor karatilmovda[l]. Ushbu
vazifani bajarishda paxta xomashyosi chigitini ajratishda jin mashinasi ishchi kamerasini
takomillashtirish xisobiga jinlash jarayoni samaradorligini oshirish muxim masalalardan
xisoblanadi[2]. Shuningdek, arrali jin samaradorligini oshirishning asosiy yo’llari
xomashyo valigining toladorligini oshirish, tozalangan chigitlarni tezlik bilan choqarib
tashlash va bir tekisda uning zichligini kamaytirishdan iborat, deb xisoblaydilar[3].

Bir kamerali ikki silindrli jin mashinasida kiruvchi omillarni o’zgartirgan holatda
exelda qurilmani kiruvchi omillarga garab optimal joylashish o’lchamlarini aniqlab
oldik bunda shikastlanishini kamaytirish uchun bizda grafigimizda sinovlar natijasida
eng past shikastlanish 2% bo’lganda ishchi kamera diametri 160 va arrali tsilindrlarni
gorizontal 0’qqga nisbatan qiyalik joylashuv burchagi 60 ni tashkil etdi [4].

Ushbu olingan natijalarga garab biz 12 ta tajribaga asoslangan kiruvchi omilni
hissobga olgan holda chiquvchi omillarni modellashtirish imkonini  beruvchi
matematik model loyihalashimiz kerak bo’ladi buning uchun biz avvalgi jadvaldan
foydalanamiz [5-6]. Endi tolani ish unumdorligi bo’yicha quyidagi modellarni ko’rib
chigamiz.

» Chiziqli model olish (tolani ish unumdorligi bo’yicha)

» Eksponensial model olish (tolani ish unumdorligi bo’yicha)

» Logarifmik model olish (tolani ish unumdorligi bo’yicha)

» Polinomial model olish (tolani ish unumdorligi bo’yicha)

» Darajali model olish (tolani ish unumdorligi bo’yicha)

Bir kamerali ikki silindrli jin mashinasida kiruvchi omillarni o’zgartirgan holatda
Excelda qurulmani kiruvchi omillarga qarab optimal joylashish o’lchamlarni aniglab
oldik bunda ish unumdorligi ko’paytirish uchun bizda grafigimizda sinovlar natijasida
eng kata ish unumdorligi 13.1 kg bo’lib, bunda optimal o’Ichamlar ishchi kamerani
diametric 180 mm bo’lib va arrali silindrlarni gorizontal 0’qqa nisbatan qiyalik
joylashuv burchagi 60 ni tashkil etdi. Ushbu olingan natijalarga garab biz 12 ta
tajribaga asoslangan kiruvchi omilni hisobga olgan holda chiquvchi omillarni
modellashtirish imkonini beruvchi matematik model loyihalashimiz kerak bo’ladi[7-
8. Bunung uchun biz avvalgi jadvaldan  (1-jadval)foydalanamiz.
1-jadval
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Mashina ish Ishchi S:lllndr!arnl gorizontal Tola bo'yicha
S : 0'gga nisbatan burchak 4
Ne | unumdorligi, kameraning o : unumdorlik, kg,
. . ostida joylashuvi,
t/soat diametri, mm arra/soat
gradus
1 3 200 75 7,3
2 2 160 45 9,11
3 2 160 60 8,7
4 3 200 60 8,7
5 3 180 75 9,9
6 2 180 45 10,1
7 2 180 75 10,2
8 3 180 45 11,21
9 2,5 200 75 12,1
10 2,5 200 45 12,9
11 2,5 180 60 13,1
12 2,5 160 45 12,8
13 2,5 160 75 12,3

1. Chizigli model olish (tolani ish unumdorligi bo’yicha)

Chizigli model olish uchun biz Excel dasturidan foydalanamib va diogrammasi
yaratiladi(rasm-1).

TLSCSL MAcT1ISCS2:5C515;3)

A B C D E F G H I J K L M
1 ishchi kameraning Silindrlami gorizontal 0'qga nisbatan Tola bo'yicha
2 diametri, mm burchak ostida joylashuvi, gradus unumdorlik, kg, Hasakue farpamis
3 200 75 7.3 0
4 160 45 9,11
5 160 60 8,7 m
b 200 60 8,7
7 130 75 9,9 M‘
8 180 43 10,1 150
9 180 73 10,2
10 180 43 11,21 -
1 200 73 121
12 200 45 12,9 \/_/\/ & 7 /
13 180 60 13,1 50 == Pag "Tola bo'yi +
14 160 15 128 Janweka KoHTyp
13 160 73 123 ggggggggggﬁggﬂﬂﬁgﬁggﬁﬁﬁ
16 ' L2 3 o4 s g 7 g Jwvm
:T =gzt chi kameraning diametri, mm m'] Bogcrariosims crane
2 = Siindrlami garizontal o'ggz rishatan burchzk ostida j¢ 1 VaMerUTS THR AGTpaMMEI A PAL3..
20 Tola bo'yicha unumdorik, ke, arra/soat BLiGpaTk AHHEE...
”
22 JloBaBuTs NOATMCH AaHHEIX ]
e [loBasuTb AUHA TREHAR..
2%

i Qopwar paga gaHHbx..

Rasm-1: Excelda diogrammasi.
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Natijada tola bo’yicha unumdorlik chiziqli regression formulasi hosil qilindi va hosil
bo’lgan parametrlardan chiziqli (nmuneitnas) dan (mokazaBath ynpaBjieHHUE TPEH/A) va
(moMecTUTh Ha IUarpaMmy BEJIMYMHY TOCTOB anmnpokcumaruu R*2) ni galochkalarini
belgilaymiz va quyidagi formulani hosil gilamiz[9-10].

y = 0,4624x + 6,9484

R>=0,9031

2.Eksponensial model olish (tolani ish unumdorligi bo’yicha).
Eksponensial model olish grafigi(rasm-2).

HassaHuwe guarpammbi

N T

& Z
cn = | Pag "Tola ba'yi -
Janneka KoHTyp

B e

¥aanuTh
1 2 3 4 5 & 7

250

200

150

%

. . L i ¥ BoccTaHoBWTH CTWABL
=—ge=sh chi kameraning diametri, mm

- L ; - FIZMEHWTE TN gruarpamMmel 4nA paaa...
=== Silindrlami gorizontal o'qga nisbatan burchak ostida j il Anarp ANA PaA

Tola bo'yvicha unumd orlik, ke, arrafsoat Buibpate ganHeble...

NuHeiinan [Tola bo'yicha unumdorlik, kg, arra/soat)
JoBasnTe NognucK 4aHHex k
JoBasnTe AMHWID TpEHAA...

04 Dopmar paga gaHHbX...

Rasm-2:

So’ngra, Natijada tola bo’yicha unumdorlik eksponensial regression formulasi hosil
qilindi va hosil bo’lgan parametrlardan eksponensial[11] dan (moka3aBats ynpaBieHue

TpeHaa) va (MOMEeCTUTh Ha AUarpaMMy BEJIMYMHY JOCTOB ammnpokcumanuu R”2) ni
galochkalarini belgilaymiz(rasm-3).
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D E F G H | J K L

HaspaHue gnarpammibl

250
w \—/\ /_\\_'
150
100
. \/._'/M/\/
v = 7,326
= L R D e -
o
1 2 3 4 5 & r B 9 10 11 12 13 14

g i557 Chi k@meraning diametri, mm

=g Silindriami gorizontal o'gga nisbatan burchak ostida joylashuvi, gradus ¥ =0,4624x + 6,3484

R =0,2031
=—g==Tola bo"yicha unumdorlik, kg, arra/soat
JNuHerHan (Tola bo'vicha unumdorlik, kg, arra/soat)
IKCNoHeHUManeHan (Tola bo'yicha unumdorlik, kg, arra/soat)
Rasm-3:
va quyidagi formulani hosil gilamiz y = 7,3269e%0448; Rz =(,8939

2. Logarifmik model olish (tolani ish unumdorligi bo’yicha)
Logarifmic model olish uchun sichqonchani grafik ustiga olib borib 0’ng tugmasni
bosamiz va sarlavhadan (mo6asuts muaH0 TpeHaa) Ni bosamiz(rasm-4).

HazBanwue Ararpammbl
250
- \—/\ _/_\_'
150
100
& 2z
\/n—”\ == Paa "Tola bo'yi - \/
50 Janrveka KoHTyp
o * - - E=aa] oo o .
1 2 3 a 5 & 7 YaanuTe 14
"l';‘_:'l BoccTaHoBWTE CTUNE
g 15 Chil kameraning diametri, mm 11 VEmeHnTe TUN gWarpammel 408 pasga...

=g Silindrimi gorizontal o'qqa nisbatan burchak BuifipaTe gaHHBIE...

== Tola bo"yicha unumdorlik, kg, arra/soat

NuHeiHan (Tola bo'yicha unumdorlik, kg, arri

IkcnoHeHuManedas (Tola bo'yicha unumdor] JoBaenTe NogNUcK JaHHBX b

JoBaEnTe NMHKWID TPEHAE...

l.! Doprat pAga JaHHBEK ..

Rasm-4:
So’ngra, Natijada tola bo’yicha unumdorlik logarifmik regression formulasi hosil
qilindi va hosil bo’lgan parametrlardan logarifmik[12]dan (noka3aBaTh ympaBiieHHE
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TpeHaa) va (IOMECTUTh Ha AUarpaMMy BEJIIMYMHY JOCTOB ammpokcumanuu R”2) ni

galochkalarini belgilaymiz(rasm-5).

dopMaT MHWUK TpeHaa

* X

2

Norapudmmueckan (Tol
bo'yicha unurndorlik, k

HaseaHue amarpammsbl
250 MAPAMETPbI TMHWW TPEHJA ¥
g )
WIRSR | |
200
‘\\\\‘____‘/,/"‘h“*m--4--q---’"‘.--“\~\“*-,____, 4 MAPAMETPbI JIMHWAW TPEH[LA
150
! JkCnoHeEHUMankHaA
100
P # Nuneiinan
50 -
y = 2,9685In{x) + 4,8854 77 @) Norapudandeckan
o e s = RE=TT8E o -
1 2 3 4 5 6 7 3 3w 11 12 13 14 vy O Monunommanshan
. Crenexnan
=gp== j5h chi kameraning diametri, mm a ) Nuneiinan duneTpaumna
—e—Silindrlami gorizontal 'qga nisbatan burchak ostida joylashuvi, gradus o 4624x + 6,9484 .
Tola bo'yicha unumdorlik, kg, arra/soat R?=0,9031 Hassanwne annpokcnmnpyrowei (crnaxenHoil) kpusoi
Nuneiinan (Tola bo'yicha unumdorlik, kg, arra/soat) ¥ =7,3260e"08
— FKenoHeHymantHan (Tola bo'yicha unumdorlik, kg, arra/soat) R*=0,8933
Norapngmmnyeckan (Tola bo'vicha unumdorlik, kg, arra/soat) * ApTomatuueckoe
arr.

va quyidagi formulani hosil qilamiz y = 2,9685In(x) + 4,8954;
3. Polinominal model olish (tolani ish unumdorligi bo’yicha)

Polinominal model olish uchun sichqonchani grafik ustiga olib borib o’ng tugmasni
bosamiz va sarlavhadan (mo6aButs nuHMIO TpeHaa) Ni bosa

%] = 3 G H

| 1 K L

HassaHue AMarpammbi

250
200
150

100

- p——
1 2 3 4 5 g
I(I:‘j
[}
=g ishchi kameraning diametri, mm
=g Silindriami gorizontal o'gga nisbatan
Tola bo'yicha unumdorlik, kg, arra/sc
Nuneiinan (Tola bo'yicha unumdorlik
—— IKCnoHeHUMansHas (Tola bo'yicha ul
Norapugmnueckan (Tola bo'yicha un

14

NS T/ T

2 &
= \Pag "Tola bo'yi ~

3anueka KoHtyp

/‘\/

wR— B9 %% —R—BE—8—88——¢

¥aanute

13 14

BoccraHoenTe cTine

L+ 56,8484
WzMeHNTE TUN gUarpaMmel 4NA paaa... 5031
Bbifpate AaHHBIE.. 5og0.048:

1,8939

Mx) +4,8854
Jobasnts nognncn gaHHb b 0,88
[JoBaBnTb IMHIK TPEHA. .
Dopmat paga AaHHBIK...

R>=0,88

miz(rasm-6).

Rasm-6:

So’ngra, Natijada tola bo’yicha unumdorlik polinominal regression formulasi hosil
qilindi va hosil bo’lgan parametrlardan polinominal dan (moka3aBaTs ynpaBieHnue

TpeH/a) va (MMOMEeCTUTh Ha AUarpaMMy BEIHMYHMHY JOCTOB ammpokcumanuu R”2) ni
galochkalarini belgilaymiz(rasm-7).
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dopMaT MHUY TpeHza M

MAPAMETPbI JINHAW TPEHJA ¥

o ||

w \‘_/\‘—o—o—/_\-\'_.
150 4 MAPAMETPbI IUHAW TPEHOA
100 - JKCNOHEHUMaNEHEA

w \/_W S0 Nuneiiias
y=-0,018¢ +0,7183x+ 81487

— s —— R=0815—=— 0 L

HasBaHue guarpammbl

0 == — Norapudmunueckan
1 2 3 4 5 3 7 8 9 10 11 12 13 14
e * [onuHoMWaneHaa Crenene | 2 o

y=0,4624x + 6,9484

R?*=0,9031 CrenenHan

y=7,326960 04t
—s—ishchi ksmeraning diametri, mm R® =0,8339 L Tuneiinas dunbrpauya 2
== 5ilindrlami gorizontal o'qga nisbatan burchak ostida joylashuvi, gradus =2 0685In(x] + 4,854
Tola bo'yicha unumdorlik, kg, arra/scat y=420 N nix) * 2,83 . . )
——Nukeiinan (Tola bo'yicha unumdorlik, kg, arra/soat) R*=0,88 Haseanne annpoxcumupyroLuei (criaxennoi) kpnsoi
—— JxmoHerumansHan (Tola bo'vicha unumdorlik, ke, arra/soat)
Norapupmmuseckan (Tola ba'yicha unumdorlik, ke soat)
NonnHomuanbsan (Tola bo'yicha unumdorlik, kg,

MonunomuansHaa (Tolz
®) AsTomaTnyeckoe bo'yicha unumdorlik, k
arra/soat)

Boyroc Rasm-7

va quyidagi formulani hosil gilamiz y = -0,016x? + 0,7183x + 6,1487; R>= 0,915
4.Darajali model olish (tolani ish unumdorligi bo’yicha). Darajali model olish uchun
sichgonchani grafik ustiga olib borib 0’ng tugmasni bosamiz va sarlavhadan

(mobGaBuTh THHUIO TpeHaa) Ni bosamiz(rasm-8).

] E F G H | J K L M N~
HazeaHwme gmnarpammbi
250
1™ \_/\ /_\_'
1 150
1| 100
& 2
= |Pag "Tola bo'yi ~
50 i
Janueka KoHTyp
g3 98 28 89 o g : oo oo I i e~ R
o Yaanute
1 2 3 4 5 [} 7 e 13 14
——g=—ishchi kameraning diametri mm ] Boccranosuts cTitne lax+ 5.5484
—e—>5ilindrlami gorizontal o'qga nisbatan bt gllf  MamenuTs TMN gnarpammel 4nA pasa... 0,5031
Tola t‘C-yicha unumdorlik, kg, arra/soat BLiBpaTs AaHHbIE.. DEOEnDsE:
— JluHelHaA (Tola boyicha unumdorlik, k 0,8939
— JKCnoHeHumantsHan (Tola bo'yicha unus 385In(x) + 4,89
Norapygmuueckan (Tola bo'yicha unum Mo R*=088
JoBaBuTe NOANKMCA AaHHBIX 40,7183k +

MonuHomuaneHan (Tola bo'yicha unum o
JoBasnTe AMHWID TPEHAR... n*=0,915

¥ Topmat paga AaHHLR...

Rasm-8:

So’ngra, Natijada tola bo’yicha unumdorlik darajali(Crenenas) regression formulasi
hosil qilindi va hosil bo’lgan parametrlardan darajali(Crenenas) dan (moka3aBaTh
yOpaBJIeHWEe TpeHaa) va (MOMeCTUTh Ha JWarpaMMmy BEIHYHMHY JOCTOB
anmpokcuMaruu R*2) ni galochkalarini belgilaymiz(rasm-9) va quyidagi formulani

hosil gilamiz[13]. y=5,9432x%2%; R2=0,9037;
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Mate tik modellasht k
\—/\ —\\—’
1 7
——isl era "
silindrlari gor 1
Tola ha unumdorlile, kg, ar
n (To wi ke v
3 L lat I wmdorlile, kg, ar
b ran e oK 1at 1 umdorlilk, kg 5
O i CHan o Vi 1 ,1LART
— Crenennan (Tola bo'vicha unumdorlik, kg, arra/soat) - ""_'.: =
Rasm-9:
Xulosa

Xulosa qgilib shuni aytish mumkinki, matematik modellashtirishting 5 ta turining
(Chiziqgli, Eksponensial, Logarifmik, polinomial va darajali) grafigidan shuni
ko’ramizki darajali matematik modellashtirishning grafigi bir kamerali ikki silindirli
jinlarda tolani unumdorligi bo’yicha matematik modellashtirishga eng yaqin
grafikligini ko’ramiz.
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