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7-8-Mavzu: Ta’minlash tizimi
(7-8" Topic: Fuel System.)

‘ O‘quv rejasi:)

7.5. Gaz bilan ishlaydigan dvigatellarning ta’minlash tizimi.

7.6. Gaz bilan ta’minlash tizimi gismlarining konstruksiyasi va ishlashi.
7.7. Injektorli dvigatellarning zamonaviy yonilg‘i purkash tizimi.
7.8. Injektorli yonilg‘i purkash tizimi qismlarining konstruksiyasi va

Ishlashi.
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Krivoship-shatunli
mexanizm

t oldirish
tizimi

» Karbyuratorli dvigatel;
» Dizel dvigatel,
» Gazli dvigatel,

» Injektorli dvigatel.

Sovutish
tizimi

Moylash
tizimi
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sifati:
» dvigatellarning quvvatiga;

7.7. Injektorli dvigatellarning zamonaviy yonilg‘i purkash tizimi.

Ichki yonuv dvigatellarining ta’minlash tizimida yonilg‘i aralashmasini tayyorlash

» burovchi momentiga;

» yonib bo¢‘lgan chigindi gazlarning tarkibiga ta’sir ko‘rsatadi.

Karbyuratorli yonilg‘i ta’minlash tizimi bir vagtning o‘zida > quvvatni;
> momentni;t holda t

va chigindi gazlarni X bo‘yicha go‘yiladigan talabga javob bera olmaydi.
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Karbyuratorli dvigatellarning ta’minlash tizimini  asosiy

kamchiligi quyidagilardan iborat:
» Silindrlar soni karbyuratordan har xil masofada
joylashgan;
» Yonilg‘i aralashmasi karbyuratorda tayyorlanadi

va silindrlarga tayyor aralashma uzatiladi.

Bu kamchiliklar natijasida silindrlarga har xil

tarkibdagi aralashmasi yetib boradi va
yonilg‘i sarfi oshadi.

Vehicles Construction

needle valve 10

float 9
float chamber 8

throttle valve 5
Intake pipe

Working Oy R \
SIMPLE CARBURETOR:  Mixture

1. Working Principle;

2. Carburetor Parts;

3. How a Carburetor Works;
4. Carburetor Diagram.

. -
Inlet Valve ) p=jf

Piston g2

[94]
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©
Bu kamchiliklarni yo*gotish uchun yonilg‘i aralashmasini har bir

silindr oldida tayyorlash kerak bo‘ladi.
I

—

:

2

Karbyurator Drossel ustida Kiritish quvurida  Silindrlarga to‘g‘ridan-
purkash purkash to‘g‘ri purkash
[95]
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Yonilg¢l purkash tizimining rivojlanish tarixi.

Carburettor

Injector

.
........

i
B LM LN -

1970 1980 1990 2000

[96]
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Zamonavly avtomobil dvigatellarida har bir silindrning Kiritish klapanlari yaginida

yonilg‘i aralashmasini tayyorlaydigan elektron yonilg‘i purkash tizimi go‘llantladi.

Elektron yonilg‘i purkash tizimi quyidagi afzalliklarga ega:
» Tezkor, chunki ragamli mikroprotsessor boshgaradi;

» Yonilg‘l aralashmasi aniqg tarkibga ega;

» Yonilg‘l aralashmasi tarkibini uzog muddat bir xil ushlab turish mumkin;
» Yugori yonilg‘i tejamkorligini ta’minlaydi;

» Chiqgindi gazlarning zararli ta’sirini kamaytiradi.
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Zamonaviy avtomobilning barcha tizimlarida ma’lumotlarni

almashinishining funksional ko‘rinishi

AKTOR
(ish bajaruvchi)

— —
— —
Energiya yo‘nalishi Ma’lumotlar yo‘nalishi
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Elektron boshqgaruvli yonilg‘i purkash tizimi.

Zamonavily avtomobil dvigatellarining ta’minlash tizimida K-jetronik, KE-jetronik,

L-jetronik yonilg‘i purkash tizimlari qo‘llaniladi.

Ishlash prinsipiga ko‘ra yonilg‘i purkash tizimlarini quyidagi 5 ta asosly guruhga

bo‘lish mumkin:

>
>
- >
K-Jetronik:
. N . >
» K-nemischa kontiniuerlich (uzluksiz);
> Jet- ingilizcha ogim; >

“KP
“Mono”;
“L

“M?:

66D99
n —_—

—

- Jetronik:

» ronik- zamonaviy texnik atamalarning an’anaviy yakuni sifatida gabul gilingan.
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Yonilg‘i purkash tizimiga kiruvchi guruhlarning tendensiyasi.

Million
(soni)

100

50

65 7
0 75 80 85 90 95 00 05 1>0Yillar1 S [97]
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=’ K - guruhiga ko‘p nuqtali, mexanik uzluksiz yonilg‘i purkash tizimlari kiradi.

K-Jetronik, KE- Jetronik. Bu tizimlar 1989 yilgacha ishlab chiqarilgan.

1 — xiananHast popcyHKa; 2 — KJIanaH Mmoja4yu ' = _
JOTIOJTHUTEILHOTO BO3/1yXa; 3 — IpOCCEIbHAS 1 _I -
3aCcIIOHKA; 4 - nuepeHnanbHbIi KIanaH:; ‘ f
5 — peryssaTop yHpaBsIoIero TaBiCHNUS; S G 3
6 — 103aTop TOIUIUBA; 7 — PETYJISATOP JIaBICHUS
TOIJIMBA B CUCTEME; 8 — TOTUIMBHBIN 0aK; ) 2
9 — roruBHLBIA QUILTP; 10 — HAKOIUTENb TOIJIMBA; 729, A
11 — peryIMpOBOYHBIN BUHT Kau€CTBa CMECH; o ' |
12 — pacxonomMep Bo3ayxa; 13 — TOIUIMBHBINA HACOC C | |
SIEKTPHYECKUM IIPUBOAOM; 14 — mycKoBas - | 12 .
dbopcyHka; 15 — pesne BKIIFOYEeHHUS TOILJIMBHOTO . : | 1
Hacoca; 16 — mpeprIBaTENb-PACIIPEIEINUTEND; 18_ |15 =t i
17 — Tepmoperie; 18 — 3aMOK 3aKUTaHU; B
19 - akkyMmynsiTopHast barapes; 19
20 — peryaupoBOYHBIN BUHT KOJIUYECTBA CMECH

20 . | 9), >

~ 13 | 9 |
L = B [96]
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KE- Jetronik yonilg‘i purkash tizimi.

1 — TorMBHBIN 0aK; 2 — TOTUIMBHBIA HACOC C AJICKTPUUYECKUM
MPUBOJIOM; 3 — HAKOTIUTEIb TOIUJINBA; 4 - TOITUBHBIA (PUIIBTD;
S — peryssiTop AaBJi€HUS TOILUIMBA B CUCTEME; 6 — BITyCKHOM 6 27 13
TpyOompoBoa; 7 — myckoBasi popcyHka; 8 — npoccenpHas 12 /
3acJIOHKa; 9 — HaMOPHBINM AUCK pacxomoMepa BO3ayXa; 28 : . 1 14
10 — xkmamannas gopcynka; 11 — BepxHsisa kamepa | i f
muddepeHnInanpHOTO KianaHna; 12 — pacnpenenuTens; . N 9\ 1 l\‘
13 — oTceuyHas KpOMKa pacrpeaeIuTens; : ,
14 — »ieKTpOruApaBINYECKUN PETYISITOP YIPaBJISIOIETO = . ==
naBieHusi; 15 — HuxHsAS kKamepa AudPepeHnanbHOro KianaHa; i _ 9| \
16 — maT4uK MOJIOKEHUST HAIIOPHOTO JKMCKA pacxomomMepa | I
BO3ayxa; 17 — pacxogomep Bo3ayxa; 18 — maTuyuk mosioKeHUs 19 : -
ApoccenbHOM 3acioHku; 19 — kmanan momayu JOMOTHUTEIHHOTO : \. 18 17 \l 6
Bo3ayXa; 20 — nmpeprIBaTeNb-pacipeacnTeb; 21 — Tepmoperne; ' 20
22 — MaTYuK TeMIepaTypbl OXJIAXKIAIOMICH )KUIKOCTH; 23 — pene 21 B -
BKJIFOUCHHS TOIUIMBHOTO Hacoca; 24 — 3JIEKTPOHHBIN OJIOK
yOpaBieHus; 25 — 3aMOK 3aKUTaHUs; 26 — aKKyMYJISITOpHAs
Oarapest; 27 — mo3aTop TOIUIMBA; 28 — JaTYMK KHUCIOPOJa B 23
0TpaboTaBIIUX Ia3ax. ' 26 . [99]
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Mono guruhi markaziy (bir nugtali), impulsli elektron bloki yordamida

boshgariladigan purkash tizimlaridan tashkil topgan.

Mono-Jetronik

1 — TorIMBHBIN 0akK; 2 — TOIJIMBHBIA HACOC C 3JIEKTPUUECKUM
IPUBOAOM; 3 — TPyOOIIPOBOI, TTOAAOIINMA TOIIIIMBO;
4 - TONIMBO3a0OPHHUK; S — CIIMBHOM TPyOONpoBOA; 6 — BO3YyIIHBIN
buneTp; 7 — peryaaTop IaBieHUs TOIUINBA; 8 — GOPCYHKA;
90 - naTuuMk Temmneparyphl BcachbiBaeMoro Bo3ayxa; 10 — pesepByap ¢
YTOJIBHBIM a0COPOEHTOM J1j1s1 cOOpa mapoB TOIIMBA,;

11 — sreKTpOHHBIN OJIOK ynpaBieHus; 12 — pazbeM Jyisi TOIKITIOYEHUS
JMArHOCTUYECKOT0 000pyAoBaHus; 13 — NpoyBOUHBIN KilanaH
pe3epByapa ¢ yrojbHbIM a0copOeHTOM; 14 — OJI0K [IEHTPAIBLHOTO
BIOPBICKA; 15 — AaTYHK MOJIOKEHUS TPOCCEIBLHOUN 3aCIIOHKH;

16 — )KUAKOCTHBIN NOJOTPEBATENb BITyCKHOTO TPYOOIIPOBO/IA;

17 — peryasitop NoJIOKEHHS APOCCEIbHOM 3aCIOHKH; 18 — BITyCKHOM
Tpyoonporo; 19 — TormuBHBIN GuneTp; 20 — 1sM0Oa-30H1T;

21 — xaTanuTUYECKUI HEUTpanu3arop; 22 — JaTYUK TeMIepaTypbl
OXJIAKTAIOIIEH KUAKOCTH; 23 — pacpeACIUTENb 3aKUTAHNUS,

24 — nipepbIBaTellb 3AKUTAHUS; 25 - aKKyMYJISITOpHasi OaTapes;

26 — BBIKJIFOUATENb 3aKUTaHus; 27 — pelie TOILIMBHOTO Hacoca.
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L - guruhiga elektron blok yordamida boshgariladigan, ko‘p nugtali,

Impulsli  yonilg‘1 purkash tizimlari kirib, ular zamonaviy avtomobillarda

eng keng tatbiq topgan. |- Jetronik

1 — TomIMBHBIN 0ak; 2 — TOILIMBHBIM HACOC C
AIEKTPUYECKUM MPUBOAOM; 3 — TOILUTUBHBINA (PUIBTP;

4 — pacipeAeUTENbHBIN TPYOOIPOBOI; 5 — PETYISATOP
naBiieHus; 6 — myckoBasi (POpCyHKa; 7 — peryaupoBOYHBIN
BUHT KOJIMYECTBA CMECH; 8 — TaTYMK MOJIOKECHUS

IPOCCEIIbHOM 3aCIOHKH; 9 — ApocceibHas 3aCJIOHKa; | 7 WL L8

10 — narumk Temrieparypsl Bo3ayxa; 11 — pene BKItoueHus , o

TOIUIMBHOTO Hacoca; 12 — pacxogomep Bo3ayxa; 13 —3aMok ‘
3akuranus; 14 — akkymynsTopHas 6atapes; 15 — knanan
M0/1au JIONOJIHUTEIBHOTO BO3ayXa; 16 — nmpepbiBaTelb-

pacnpenenurenb; 17 — tepmoperne; 18 — natunk 9

TeMIIepaTyphl OXJIaXKIAIOIIEH )KUAKOCTH; 19 — nsaMOa- A €

30H1; 20 — 3IEKTPOHHBIN OJIOK yIIPaBIICHUS; 2 16 's

21 — perynMpoBOYHBIN BUHT Kau€CTBAa CMECH; /

22 — xnarnanHas (popcyHka 18 17 13 101]

N
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+
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LLH- Jetronik yonilg‘i purkash tizimi.

]

1 — TonmMBHBIN 0aK; 2 — TOIUIMBHBIM HACOC C : 2 !E,‘L*.—\/z
AIIEKTPUYECKUM MTPUBOJIOM; 3 — TOTUIMBHBIM |
(GuibTp; 4 — SIEKTPOHHBIN OJIOK yIIPaBIICHUS;

5 — kJ1anaHHas GOpCyHKa; 6 — pacnpeaeIuTEIbHbIN _
TpyOOIIPOBO; 7 — PETYISATOP JABJICHUS TOIINBA; 7 9(()

8 - BIyCKHOM TpyOOIIpOBOT; 9 — JaTYnK / : R - 10

MOJIO’KEHUS IPOCCEIIbHOMN 3aCIIOHKY; 4 Lt \‘i '

10 — TepMOaHEMOMETPHUUYECKUIN JaTYUK MACCOBOTO

pacxopaa Bo3ayxa; 11 — msamOma-30u1; 12 — maryuk

TEMIIEPATYPbI OXJIAKIAOIIEH )KUJIKOCTH; \ ¢

13 — npepriBarenb-pacupeacauTeb; 14 — kinamnan > & - +

JIOTIOJTHUTENILHOM TTOJIA4YU BO31yXa,;

15 — akkymynsaTopHas 6arapes; 16 — BBIK/IIOUaTENb 15 16 i | [

3aKUTAHUS

1

102]
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M - guruhi dvigatelni avtomatik boshqgarish elektron tizimi tarkibidagi

L yoki M guruhining yonilg‘1 purkash tizimi.
Bu guruhga kirgan tizimlarda yonilg‘i purkash va o‘t oldirish jarayonlari birgalikda

boshgariladi.
ME-Motronik

1-elektr yonilg‘i nasosi, 2-bosim farqi datchigi, 3-diagnostika
lampasi, 4-diagnostikalash uchun ulash joyi, 5-elektron
boshgarish bloki, 6-drossel to‘smaqogog‘i holati datchigi,
7-havo Kiritish quqvridagi absolyut bosim datchigi, 8-chigindi
gazlarni risekulyatsiyalash klapani, 9-yonilg‘i filtri,
10-shovqin datchigi, 11-havoning yalpi sarfi datchigi, 12-havo
kiritish klapani, 13-adsorberni uchqunlatish klapani,
14-adsorber, 15-havo Kiritiish quvuridagi bosim datchigi,
16-injektor, 17-riserkulyatsiya klapani bosimini sozlagich,
18-0°t oldirish g°altagi, 19-tagsimlash val holati datchigi,
20-go‘shimcha havo nasosi, 21-go‘shimcha havo klapani,
22-26-kislorod datchigi (A-zond), 23-dvigatel harorati datchigi,
24-tirsakli val aylanishlar sonini sinxronlash datchigi, 25-gaz
pedali.
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7.8. Injektorli yonilg‘i purkash tizimi gismlarining

konstruksiyasi va ishlashi.

L- Jetronik yonilg‘i purkash tizimining sxemasi

1-yonilg‘i baki, 2-yonilg‘i nasosi,

3-yonilg‘i filtri, 4-rampa,

5-bosim rostlagich, 6-elektron

boshqarish bloki, 7-injektor, 8-yurgazib

yuborish forsunkasi, 9-salt ishlashni

rostlash vinti, 10-drossel zaslonka

datchigi, 11-drossel zaslonka, 12-havo

sarfini aniglagich. 8 11 [104]
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Yonilg‘i purkash tizimining Elektron Boshgaruv Bloki.

Yonilg‘i purkash tizimining oddiy sxemasi

|

Yonilg‘i
nasosi

Datchik

|

Havo

|

Elektron
boshqgaruv
bloki

Havo
sarfi

Yonilg‘i
filtri

Injektor

Dvigatel

Vehicles Construction

[105]

EBB yordamida dvigatelni boshgarish ikki xil:
» Ochiq kontur;

» Berk kontur rejimlarida olib borilishi mumkin.
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Berk kontur
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Ishga tushirish tizimi:

U dvigatelga kerakli migdorda havo uzatib beradi.

Bu tizim havo filtri, kiritish kollektori, drossel zaslonkasi va datchiklardan tashkil

topgan.

Datchiklar dvigatel rejimining muhim ko‘rsatkichlarini aniglab beradi. Ular:

» Dvigatelga uzatilayotgan havo miqdori;

» Drossel zaslonkasining holati;

» Dvigatel tirsakli valining aylanish chastotasi;
» Dvigatel harorati;

> Havo haroratl.
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O
» Ochiqg kontur rejimi: » Berk kontur rejimi:

Dvigatel ishga tushirilib tirsakli EBB  havo- nisbatini
valning aylanishlar soni 400 ayl/min kislorod  datchigidan  kelayotgan
dan oshganda, tizim ochig kontur daraklar asosida 14,7:1 nisbatda
rejimida ishlay boshlaydi. ushlab turadi.

Havo- Sovitish
nisbati suyuqlik °C Absolut bosim datchik

[106]
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-
= Injektor:

Injektor elektr impulsi yordamida EBBdan boshqgariladi. &

Electrical Attachment

Solenoid:,
A
\

Off Pressurised

ignition coil

exhaust valve : ”1:/ ’
Klapanining [109] o, " . -
ochilish va e Erreu: _ . e 4 |
1-yonilg‘i filtri, 2-elektr ulagich, 3-prujina, spark plug @) |
yopilish vaqti 4-elektro magnit o‘rami, 5-elektro magnit sisio

engine cylinder

0.6-2,0ms yakori, 6-korpus, 7-igna, 8-zichlagich. N et

[108]

9-to‘zitgich plastini.
0,1 mm
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Yonilg‘l nasosi:

U elektr yuritmali bo‘lib, benzinni bakdan to‘xtovsiz haydab beradi.

Yonilg‘l nasosi yonilg‘i baki ichida yoki
yonilg‘i bakidan tashgarida joylashgan bo‘lishi
mumkin.

fuel vapor vent tube
return lin — —
» TP z v 2 e - ‘

i
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Elektr yuritmali yonilg‘i nasosi 600 kPa gacha bosim hosil gilishi mumkin.

1-benzinning Kirishi;
2'Saq|agiCh klapan; electric connector—__
6 3-nasos,; 4-yakor,

one-way
5-teskari k|apan; check valve
6-benzinning
chigishi.

+— electric motor
armature

1-benzinning kirishi;
2-nasos rotori;
3'r0|ik|ar; turbine impeller
4-roliklarning tayanch
yuzasi; 5-benzinning
chigishi.
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Yonilg‘i filtri:

Yonilg‘ini doimo tozalab turish uchun xizmat qiladi.

Tozalanayotgan yonilg‘i o‘tish tirgishga 10 mkm gacha bo‘lish kerak.
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e
Bakdagi yonilg‘i bug‘larini tindirish:

GSVEM modeli uchun FUEL TANK ASS’Y

[115]
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Bosim rostlagich:

Yonilg‘t uzatish tizimida joylashgan bo‘lib, tizimda o‘rtacha 0,5 MPa bosimni

ta’minlash uchun xizmat giladi.

Elektrik yuritmali yonilg‘i nasosi yonilg‘ini keragidan ortiq uzatib beradi va bosim

rostlagich ortigcha yonilg‘ini yonilg‘i bakiga gaytarib yuboradi.

Return Fuel System

Returnless Fuel System
Fuel Pressure } st \{
-

£ ,’%’5&?3;% »
[119]
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Havo miqdorini o‘lchash datchigi - Mass Airflow (MAF) Sensor:

Havo filtri va drossel zaslonkasi oralig‘ida joylashgan bo‘ladi va dvigatelga

Kirayotgan havo miqgdorini o‘lchab beradi. EBBga ma’lumot yuboradi.

Havo Havo sarfi Drossel Havo
ey datchigi ! Jasionka || Kiritish [

kollektori

[120]
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Absolut bosim datchigi - Manifold absolute pressure (MAP):

MAP sensori bosim sensori hisoblanib, havo Kiritish quvuridagi bosimga nisbatan

o‘zgaruvchan kuchlanish signalini yaratadigan elektron sxemaga ega.

UMAP — 1 — 5 V MAP-sensor

Paysaicir = 20 kPa
Ugpsattir =1—2V ~

Udv.yuklamada =4,5—-5V
P dv.yuklamada — 80 kPa

—40°C |=| 120°C

65 kQ 100 Q [122]
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Drossel zaslonkasi holatini aniglash datchigi:

U drossel zaslonkasi holatini va burilish burchagini aniglaydi.
Bu datchik EBBga dvigatelning ish rejimi (salt yurish, to‘liq bo‘lmagan va to‘liq

yuklanish) to‘g‘risida ma’lumot berib turadi.

ELECTRONIC THROTTLE CONTROL

electric throttle control .
electrical
connections

N angle senders
e for throttle
valve
throttle valve — =
L R throttle body
throttli body—&. i =S auy air flow to
asket : N e f
9 i "__ f;f intake manifold ' [123]
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Tirsakli valning aylanishlar chastotasini aniglash datchigi:

Datchik EBB ga tirsakli valning aylanishlar chastotasi to‘g‘risida ma’lumot uzatib

turadi.
Barcha datchiklardan kelayotgan signallar EBB da gabul

gilinib, tahlil gilinadi va shu asosida forsunkalarga impulslar

yuboriladi.

1 — sensor housing; 2-3-impuls cable, 4 — permanent magnet; 5 — inductor; 6 — pole
terminal; 7 — impulse wheel with support tag; G — air gap.
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Tagsimlash valning holat datchigi:

Camshaft Sensor

P gy ilr 9
| l .;:

|
Crankshaft Sensor

cylinder head

intake camshaft

exhaust camshaft

camshaft
actuator

||I|III ||||J' Illll III|||I||| 'll II!|i|'|| I|‘||I|'ﬁ Ill }hl

||||L'I'||'|F||'.'||'I|'|r

3
l"’ {
Vg

[129]

camshaft
position

sensor
rocker arm

Reluctor wheel

\
timing chain intake valve

[130] exhaust valve [128]
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Kislorod datchigi (A-zond):

Datchikning kuchlanishi

Kuchlanish
V)
BOY 09
Chigindi gaz".
Tirgishli himoyalovchi korpus
I
SIYRAK : Rezbali metal korpus
01 H— I __Zanglamaydigan po‘lat qobiq
’ |
| Aktiv keramik Havo tirgishi
| ! | . sezuvchi element
09 10 11 Issitgich _ Kabel
' Himoya gilofi
Havo — yonilg‘i aralashmasi Issiqlik biriktirgich ,‘
Kabel biriktirgich [131]
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Benzinli Turbonadduv yonilg‘i purkash tizimi.

LAt dEJF JRA PN SIS

Ar Cleaner Box Manitold o " b Eloctrical Exhaust  Active Camshat D1 Injector Igrition Coil Oval Cent. Var. Bnary
Alr Precsure Theottte Con'ro Pressure Som Gas Recraulation  Pogition Sensor Cam Phaser 02 Sensor

-DI compone>
g
v\ e

Active Crankshat  Knock Sensor Engine Coclant

Podten S Fiacus [132]
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