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UNIT 08: DIESEL ENGINE FUEL SYSTEM

DIV S 08 : leFeh) RTIar eTFOITIHGT HeHLOLIL|

UESTION

Q1. A four—-cylinder diesel engine uses a mechanically driven inline fuel injection
pump. During calibration, the delivery valve spring preload is increased while the
plunger diameter and plunger stroke remain unchanged. Assuming fuel
compressibility is negligible and spill-port timing remains constant, which parameter
primarily determines the theoretical fuel volume delivered per pumping stroke before
pressure losses occur?

BTeTH FOOMTL [ 1eFeL QT T TNV BUIHHT B IshHESHBTeL OlFUILLI(HLD

B aTem6evasT 6THGILITHET RSTOIRIG&T LD LGTLIHSSLILIL (HaTarg.
&HOLYCrager OlFum oCGurgi Glefaif! aureva) eOLNFBI Lp&TIHLpHSHLD

K BFSBLILBH BB QpaTTeL LiarehaFi oL L (wpb e CrdLd LoTmaPeLemsv.
STFOILIT(HAT Fr(HIBBDHHGHTGNLD 1 Dbl SHLILL (B, eoLfeo-Guimil GByLb oTors
Beneuu eV, LpsH BLPLIL [B@HSGS (LP&T 600U LILDLIBI el Crmddapid
Carurigerug apsisLiBLD eTFOILITHAT DeTene (LPSETENLOUITS
BiesrudLILg 6131?

A. Plunger displacement volume (Area x Stroke) / LPemehFNer G L1GLiwijey
Glameirenare | (LirLiena) x e Gyrd)

B. Delivery valve spring stiffness only / Gl_eGauf! auimever) evoL N mikesr

BIY T HBHHTGOLD LOL” (HLD

C. Injector nozzle hole diameter only / @earGl&L i BTFeL FHiewer afL L b tor” (Hib

D. Fuel tank capacity / eriGlurneir G\HrL19.uPesr G\ TeTaTeTR) |

Q2. An electric fuel feed pump of a CRDI engine operates from a 24 V supply and
draws 4 A under normal conditions. Ignoring wiring losses, determine the electrical
power consumed by the pump. Which value correctly represents the pump input
power?

6(H CRDI tegrev @airgdaslaor Llararmy 61 GILmBeir L T(H LibLs 24 V
LOGTET P BHHe0 BwimiF, RuicoLiTar Henevufsv 4 A LOGTLITUIFFen6V
T(HSBHIEC\BTATEDGI. QT BLPLIL|HEDGT L|D&aHant $BmT6e0, LILDLT LGTLI(HSSILD
LOSTFTT FG&d eTaInIaTe)?
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A.96 W/ 96 eur
B. 48 W/ 48 eurl
C.28 W/ 28 aur”

D.6 W/ 6 eurL

Q3. A high-speed diesel engine is designed to meet stringent emission norms while
maintaining multiple injection events, precise fuel metering, and electronically
controlled injection timing over a wide operating range. Which fuel injection system is
the most suitable?

SHeoLowires Lordr GauealGumm afFipenmaenar Lyidd C\Fu e b, Lisuipenm
BTG\ Ing T, Hievedwiorer TFGLITHAT DiemaT(®H LOMILD LITHs Duidss
aurLbLPev LlaTesTal S (HLLITL 19 euTaT BaT6)Ramyar ChIdeansd alLpmISEa LD $(h
D1FCord 1eFeL BTN 1IG AIHLOESLILIL. (DTG . 6THD DTG Ing 60T
DOLoLIL | DS LD QIT(hGHLOTGTF1?

A. Common Rail Diesel Injection (CRDI) / &rioar Glrufed reFev BerGlegamgaeir (CRDI)
B. Gravity feed system / L j@PuFiin | LB DiewioLi |
C. Simple carburettor system / grgmyessr i CriLj DienioLi |

D. Wick feed system / @98 *LT(H DiewLoLiL |

Q4. In a diesel fuel system, the water separator is installed ahead of the high-pressure
injection components. What is its principal function under normal operating
conditions?

leg6V eTINOILIT(HET HGHLOLILTGV,  Wif Di1ps5dH BHTOIRIGGT Tn MIHEHHS
wpeTLIT® Tl L GGl L i QurmgsLinihEngl. @uicvLimer GlFuieLIm g 6L
BHeT (LpdhFt Ligsst cTaireor?

A. Separate water from diesel to protect precision components / leFad60 2 6iTaIT HewT
LIPS B $16060WI Fn MISEHAT LITSHIHTHIH6D

B. Increase engine compression ratio / @ergder Frhdhad aIEBHH B B %G5 %60
C. Lubricate piston rings directly / LPeroLar FrigsEemar GBI uirs 1oFSHHe0

D. Reduce exhaust noise / GlauaGuinm spademut HemmdHev
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Q5. Regarding glow plugs used in modern diesel engines, identify the statement that is
NOT correct.

pafar leFev Raredaramefey LuaTLIBSHLILIBHLD SCaTT LPGTSHSBHGT HD'SH3!
SLpETL NNV FIIGLUTS Fn MeM CHiH0S5(h %6 LD.

A. They assist cold starting by heating the combustion chamber. / 61560 DiemmentLi
FHLTSE Gl C\BTLEBSENSG 2 H61|HeETM6T.

B. They improve combustion during low-temperature starting conditions. / &Henmbg
GlauLiLBenevu ey e1f'Bemev GLoLbLi(hs g 1B e

C. They generate high-pressure fuel for injection. / @earGlamiandhHs Chemairer
o wif ipss THOILITHENAT D _(HEUTSHHERTMEIT.

D. They reduce white smoke during cold starting. / @a'i G\BTL SHSHHeL GlariciTenarr
L[GDBDUI SHeDDIHB D56 |HGTMGT.

Q6. Assertion (A): A water separator is installed before the fine diesel filter in many
diesel engines.

LI6V leFeL BaiTairaerllsu Water Separator, Fine Fuel Filter-&& wperLirss
QTGS ILIBH EDG ).

Reason (R): Removing water before fine filtration improves filter life and protects
precision injection components.

Fine Filter-g& (wpar Hewy baGausmev Filter Dpu jeir 185531 Injection gn mismeir
LITSHIHTHESBLILI(H BTG

A. Both A and R are true, and R is the correct explanation. / A .opmib R @yessr(bip
Fif; R, A-g3 Ffuwiras afardsGEng.

B. Both A and R are true, but R is not the correct explanation. / A iopmibd R Gyessr(Hip
Fif; Dparmev R FPimeT afearssld Disvsv.

C. A is true, but R is false. / A #f'; R 3aum).

D. A is false, but R is true. / A saums; R &#f.

Q7. A diesel fuel sample has excellent lubricity, high cetane number, and very low
sulphur content. Which operational characteristic is most likely to improve in a
modern CRDI engine?
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&(H leFeL TFGILITHaNeL Fbs T INFL Iy, HFHs CF CLar eTewr LOHMILD LOHI
SODBSD HhHBE HeTe)| D 6T . DhHemBUI TFCILITHewTL! LIGTLI(HSSHILD
paTer CRDI @ergfatsv 61hs C\FuwILEDGT DidsLoms CobibLb?

A. Reduced ignition delay and smoother combustion / 6Tif'%60 HTIoHLD HeOMHHI
QDG EHLOWITGT 6T 'SH6V

B. Increased compression ratio automatically / &(hoss aPHFLD HTTTSH HHBF HSGLD
C. Higher coolant temperature only / g» evessrL. Gl iiBenev oL (HLD HHBF FHSBHLD

D. Increased piston diameter / Lfo0L&T @ L LD DHFH B FHGHLD

Q8. Identify the correct sequence of fuel flow in a conventional diesel engine
equipped with a lift pump and inline injection pump.

eOLIL LibLT LopmILD BTen6eVaT RGTO)NInGG T LILDLT G)BTERTL. GUILPSHBLOTE LeF6V
Aargdaflev e1FGImheir GlaFsvapitd Ffwirer auflengenuis Caibo\s([HBH Lb.

A. Fuel Tank — Water Separator — Fuel Filter — Lift Pump — Injection Pump —
Injector — Combustion Chamber / e1fG\urheir G\pr 1y — eur’ L j QFuCriLj —
TPQLITmeT gy — 0L LD — BTO)MIngeT LILDLT — RTOIREL [ —
6TINSH6L DemHm

B. Fuel Tank — Injector — Lift Pump — Filter — Injection Pump / e1/GLimmer
Gy — RTOELF — 0L LibLT — aug s 13 — DeTG)InGeT LILDL

C. Fuel Tank — Injection Pump — Fuel Filter — Injector / erifGlim(peir G\HTL 19 —
B@TO)MInGT LIDLT — g HL g — DTOIRGL [

D. Fuel Tank — Carburettor — Injector — Combustion Chamber / e1GlLimpeir
Q1 — &1 GrlLy — @&rGMsL i — 6TfiHeL Denm

Q9. A diesel engine repeatedly experiences hard starting due to air entering the fuel
line after filter replacement. Which component should be operated first to remove
trapped air before cranking?

eTfQIIT(HeIT g &L 1 LoTHOLILIL L LD TIOILITHAT GLpTUTEL STHMI
FEHRWISTEV 1eF60 DT aT C\BTL RIS FTLOLOTS D _6ITETZ]. DG 2 eH&T GIOLTHL
ClFUIUBDG (P& 6THD Fo D (LPpHeadeL LiaTLI(HSH Coriaist(HLb?

A. Priming Pump / L9enyLomi Lios

B. Turbocharger / LfCuiramiggy
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C. Radiator Fan / Gpig Gui’L_j &9Fn)

D. Muffler / oo Liev

Q10. Which electronic component in a modern diesel engine continuously receives
sensor signals, processes operating data, and controls injection timing and fuel
quantity?

BT T 1eFeL Raredarsy C\FaTFTIHENLLOHHSHI HHE VBT C\BTL [HHI GClLIDmI,
I1aumenn ClFuicursd, BeTOImer GBILd LMMILD TRCILITHET SiaTener
SLBLILIBHSSHID LOGTRTEI Tn I 6THI?

A. ECU (Electronic Control Unit) / ECU (erovssi grals st Grmev upesfl”)

B. Fuel Tank / e1fGluriheir Glmi’ig

C. Water Separator / eurt L j QiCGrL L

D. Glow Plug / &Cenr L6

Q11. Assertion (A): Modern CRDI engines perform pilot injection before the main
injection event.

Reason (R): Pilot injection helps reduce combustion noise and improves combustion
smoothness.

g mmi (A): BaTesr CRDI @eirgdaraar’sL (pshHit ReTolRamaIdhd (LP&T eHLIGVL.
BerGimanyer GCFu LI Engi.

a&ryessid (R): ewLieu BarG)smanyer 6113560 62e0emUI GHeDBFI, GLOGT GHLOUWITGT
T B a6V ULPBISEDSI.

A. Both A and R are true, and R is the correct explanation. / A .ommib R @yewsr(hib

Fif; R 6T@drLIg1 A-3&P FPUWITRT @POTHSLD.

B. Both A and R are true, but R is not the correct explanation. / A topmid R Gessr(h'io
F1; QesrTev R Ffwimer aferdssd Disvev.

C. A is true, R is false. / A &#f'; R 300um).

D. A is false, R is true. / A saumi; R &if.
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Q12. A graph of fuel rail pressure versus engine load in a CRDI engine shows that rail
pressure steadily increases from idle to full load. What is the primary engineering
reason for this trend?

CRDI @airgdasf'av e1iGlum(heir GrufeL DiLpsHHLd LoPMILD G TLIGT FrewLD
AwiaImBer aenyLLgHev, Idle Henevu 160 HBg1 Full Load aenr Glyufsv
DiLpSSLD CWBTL b %I NS HFEEDGI. DSMHHTET (LpHBuws GirPuTuied Eryewrd
GTGITGoT?

A. To improve fuel atomization and combustion at higher load / 21H% FremLoufsv
Fopg THCITHET HISATTHBLD LOHMILD TIFHemeVLT GlLim

B. To reduce engine compression ratio / FHdH®b aPHHdH B HHMDES

C. To decrease injector opening pressure permanently / @a1G)QL § HMIHLD
DNPSHSH S BIHSILOTE SN

D. To reduce fuel density / eriPGim(BHeir DK Henmhsm

Q13. A diesel fuel tank contains 80 litres of fuel. During operation, 15% of the fuel is
returned to the tank through the return line without being consumed. How much fuel
actually reaches the engine for combustion?

6(h 1eF6V TFOILIT(HAT GXBTL IguPeL 80 OL L [ 6T QIIT(HGIT D _GiTeNTG).
CFwevLIT 19 &TGLITSI 15% THOWLITHOT FILL f&T enevert euySuimds LOessT(HLD
QBT 19 EBHS HBLDL|EDSI. sTRBIGEHTH D_awTenLoueL 6T6110161T6)| 6TRGILITHeIT
LiwSTLI(BHSSLILH EDG1?

A.68L/ 68 0L LJ

B.64L/64 a9 Ly

C.72L/ 7269 Ly

D.60L/ 60 a5 Ly

Q14. A heavy-duty diesel engine requires extremely high injection pressure
independent of engine speed, multiple injection events, and precise ECU control to
meet Bharat Stage-VI emission standards. Which injection system is most appropriate?

6(h BT leFev BaTesf 60, Bat et CorigsdensL GTBL LIBGHTLO LO%
o Wifhd BTOIRINHT H(LpSHLD, LievLpenn R&ToImInger opmitd ECU-a et
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H1eve0wt L HUILTH CohenailiLi(hEmgi. Bharat Stage-VI worgr afdipenmsenar
LLisd GFun 6Ths BTG)InGer SewLoLiL | LO%E@ LD QIITHGHLOTTSHI?

A. Common Rail Diesel Injection (CRDI) / &rioer Grufev reFev BerGlegangesr (CRDI)
B. Gravity Feed System / mrjLn | (Eymefiig) 2eri’ L DiewioL |

C. Mechanical Carburettor / GindEralrdsew HriL |Gyl L

D. Wick Feed System / &9 (g 16 B160) 2eri’ L DiewioLin |

Q15. Which of the following statements regarding a HEUI (Hydraulically Actuated
Electronically Controlled Unit Injector) system is NOT correct?

HEUI (Hydraulically Actuated Electronically Controlled Unit Injector) DiemioLienii
LD HLPETL. Tn DNIHETD SeUDTRTSHI 6THI?

A. Engine lubricating oil is used as the hydraulic actuating medium. / @argdar oF
Tt O\ QML JT60d% BUidhd Dert_HIoTdH LIIGTLIHGSLILIH EDSI.

B. Injection timing is electronically controlled by the ECU. / @arGlegamgasr Coyib ECU
eLpeVLD LOGTeTaIeTS L (HLILIHSSLILIH EmSI.

C. Injection pressure depends only on camshaft profile. / @aTG\QHmeT Di(LpSHHLD
CaHLOOYT. LI 1136115 LOL (HLD FTFHBHIATATI].

D. The system provides accurate fuel metering. / @aiavenLoLi | H16060WILOTGT
erfQIIT(HeiT DaTaiL oL ULpHRIGEDSI.

Q16. A mechanically driven lift pump delivers diesel fuel from the tank to the fuel
filter under low pressure. If the pump piston diameter remains constant but the piston
stroke is increased by 20%, while volumetric efficiency remains unchanged, which
parameter will primarily increase in proportion to the stroke?

BuIbHISHHT60 BuisELILIHLD GOLIL LILDLY, GeDbDH H(1pHBSH leFeD
TPQmmener OB 19 uPed BHHI a11g HL 19 FFH HGILN [EDGI. LiLbLT LT evoL 66T
QL L1b LoTOTLOGD, HHGT oL GIrds 20% IAFBFSHLIL (B, O\BTaTaTems |
GlFwicvEmeT LoTOTSH HewevuTev, 6Thdh SiaTar |k e CrraEngG ChialHsddhev
NB B HSLD?

A. Theoretical fuel displacement per stroke / sp(p e Curagdnsrer CarLm” (b
TPOILITHeT L LG Iu1ja

B. Cetane number of diesel / ieFaSar G\FL" (SL_6vT 6Tev0T

C. Injector opening pressure / @aTORSBL T HWLIL| D(LpSHLD
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D. Fuel density / er1PGLimhair IS5

Q17. An electronic diesel lift pump operates on a 12 V battery and draws 7.5 A during
priming. Neglecting losses, determine the electrical power consumed by the pump.

&(h LOGTeTE)] tedeb eOLIL LibLT 12 V 1faT &g ge0 @uinid, LPenridm GrysHev
7.5 A LOSTUTIFFeN6V 6T(HSSHISH0HBTTHDGI. BLPLIL BT L|N&:3He ' SSBT6V, LILDLI
LIGTLIDSSHID LOGTFTT FhF 6Ta 16011611617

A.9o W
B.75 W
C.120W
D.60 W

Q18. A modern diesel engine requires individual electronic control of each injector
while using high-pressure engine lubricating oil as the hydraulic medium instead of
relying solely on fuel pressure. Which system should be selected?

aGleuTH BHTO)MSHL ewu L Het'sHestuiras ECU s HLrin®hss Ceoent(hLo.
Crogpid, eTiPOIIT(HEIT Di(LpdBSHend Lol (HCLD FTITLOGY, O Wi D Lpssh E6IT e
LOF S GTGRTOGwTen QDL 1608 Dert_ioTd LILIGTLI(HGH (Cariast(HLD. 6Thd
enioLient Gaiay Glau' s Caiest (HLb?

A. HEUI System / HEUI <iew1oLn

B. Mechanical Carburettor / @Quibgr srj G i

C. Gravity Feed System / Ly@Pufiin | ~LT®H DewioL |
D. Wick Feed System / a9 .°L5(H DiewioLn |

Q19. Which component in a CRDI system stores high—pressure fuel temporarily and
supplies it uniformly to all electronically controlled injectors?

CRDI D1emnioL i Pev, 2 w1 Diipssd eTfGIITHewar SNETe0SLOTS CFLOS S
DTSB! LOGTTE HL(HLILITL 19 6UTST BSTOIRSGL [HEHAHSGLD FLOLDTSH QULPBIGHLD
In-ml 6THI?

A. Common Rail / smioer Glrufev
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B. Fuel Tank / e1fG\umipeir G\mi’ig
C. Water Separator / eurt L j QaiCGrLLj

D. Glow Plug / &CGerr Lferds

Q20. Which of the following is NOT a primary function of a diesel fuel filter?
1eF6V TFOIITHET g HL IquieT 1pdhdut LiesslFear'ev CFITsz1 61317

A. Remove fine solid contaminants / piessressiius HL LOTFHBEOT HBDHN)ISH6V

B. Protect injection components / BeTGIRImIGT In MIBEHGT LITSHIHTHHGV

C. Increase diesel cetane number / legFafar G\F1L" (LG 6T6IT 66T I HBI'%H60

D. Improve fuel cleanliness / e1iGmpeiar gruienioenus GLotbLibd g 1se0

Q21. A CRDI high-pressure pump delivers 1.8 L/min at idle and 5.4 L/min at rated
speed. By what factor has the delivery increased?

6 CRDI o w1 Diupgs Lt Idle Henevusv 1.8 L/min ommid Rated Speed-Fav
5.4 L/min euLpmigEmS 1. eULPBISE 6THBNGT LOL BI% AH BB SHI6ToTS5I?

A. 3 / aparmiI LOL MBI
B. 2 / @uewsr(h oL miS
C. 1.5/ 1.5 1oL miS

D. 4 / pT&T& LOL MBI

Q22. Which diesel fuel property has the greatest influence on reducing ignition delay
during cold engine starting?

@i Hemevuev teFev et edar C\BTL mIGLLCLITSI 6TF'H6L HTLOSHS B
SODLILIF 10& (1psBuwiorer cTHGLITHET HGTENLD 6T I?

A. High Cetane Number / Dida G\oL" GLair 6Tam
B. High Density / Didas i_[j55
C. High Sulphur Content / 1Ha% &pHE Siare

D. High Viscosity / 1h% L9 n
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Q23. Identify the correct sequence inside a CRDI fuel system.

CRDI 61Glumpeir DewioLi et Ffuwirest GlFuicvipenm aiflenganuid
GaiB0\5[H B%He Lb.

A. Tank — Lift Pump — Filter — High Pressure Pump — Common Rail — Injector
B. Tank — Injector — Rail — Filter

C. Tank — Common Rail — Lift Pump — Injector

D. Tank — Carburettor — Rail — Injector

Q24. A diesel engine produces excessive white smoke immediately after a cold start
although compression pressure is normal. Which component should be inspected first?

@ HemevuTeL Beredar GWBTL BISWIO L T HHEH Gl T L o0
Qv CuINIBDGHI. DHGITEL Fr(Hdhd HIPHHLD FAUITH D TG, (LPpHe06eV 6ThH
I enm LINCardas Gaiewnr(hLb?

A. Glow Plug / &Cenr L6113

B. Radiator Cap / Gig Guu’L_j eipig
C. Muffler / wo."-Liev

D. Fan Belt / #7405 Glisvr”

Q25. Which sensor is primarily used by the ECU to determine the exact crankshaft
position for accurate diesel fuel injection timing?

leFeL BT aleL F1eLedwioTarT RaT6lRmar Chrsems Biamruidgss ECU
(WpGBEWIOTS 6THD CFSTFTIGT HHaIemeL LILIGTLIHSSIEDGI?

A. Crankshaft Position Sensor (CKP) / Hyrmigngr.".Li Henev GlFarary (CKP)
B. Coolant Reservoir Sensor / gn evewrL. G\sTL 19 G\FaTFTH
C. Fuel Tank Level Sensor / s1/Gimmeir G\s1L 19 Dewar) Glaairarmy

D. Cabin Temperature Sensor / CaLPar GauLiifenev G\Fearay
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Q26. A mechanically operated plunger-type fuel feed pump has a plunger diameter of
10 mm and an effective pumping stroke of 8 mm. Neglecting leakage and fuel
compressibility

BuibHrS5HT60 BUISHLILIHLD LIOTGHFT a1eh® TFOILITHAT LT LibLTeL 10 mm
oL apd 8 mm GlFwicomr_(h e Grd@Ld 2 eirangl. o] oPmID 6TFCILITHeT
Fr(HIHBHHRTHOLOGHI LBt 5351 CaHrlum’ () @LLGLwfe| GETeTarerenal
BT HhH (DS

A. 628.3 mm°®/ 628.3 LOIH?
B. 502.6 mm? / 502.6 LOLH*
C. 785.4 mm?’/ 785.4 LOI5?

D. 314.2 mm?/ 314.2 LOL6*

Q27. Which diesel fuel property mainly governs the self-ignition quality during
compression ignition without the assistance of an external spark?

GlouarfL i oLITid BVEVTLOG Jr(HdBB ClAULILISHEG HTeTTSH 6T U LD teFedeT
(WpdhEL LiassTenLl BiewrufLiig) 6151?

A. Cetane Number / Q" L1 676007
B. Flash Point / L9amrery Limufevors
C. Pour Point / Guimg LimuPevsrL”

D. Carbon Residue / s&rjLier 61d&LD

Q28. During servicing, a technician finds that water contamination repeatedly reaches
the high-pressure pump even though the fuel filter is new. Which component should
be inspected first?

LFws eTiPQIT(heiT e sy OUITBSSLILILIG (BBSTILD D Wi Di1pdHD LILLLIDG
B QBT g1 OFLEMGI. (1LpHe06L 6THSB o emm LIFCIFTHES Coriawnt(HLD?

A. Water Separator / euri L j GG L

B. Fuel Injector / @&rG\edhLj

C. Glow Plug / &Cenr Lo

D. Intake Manifold / @erCGL g Guoest'GLimevL.
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Q29. Which combination correctly represents components controlled directly by the
ECU in a CRDI engine?

CRDI SiemioLiPev ECU Courguinss s BHLinibggin gn misaf'sr Ffuirer
BeHeRTLIL| 6TH1?

A. Injector + Pressure Control Valve / @a10\&L i + Di1pss s HLILITL(H auTeva ]
B. Fuel Tank + Fuel Cap / e1flQlumipeir Opmiig + cipig

C. Muffler + Silencer / 1p.%L16V] + 6HFLGTF]

D. Radiator + Thermostat / Grig CQui’L_j + Q&5 CGroreroL_m”

Q30. Injection pressure is increased while nozzle hole diameter remains unchanged.
Which theoretical effect primarily occurs?

BATOIRIN ST HLPHHLD A HNESLILIBHDF . @TT6L BTFeL FHlewar afL L LD
LOTMRTEVEMEV. BBETTEV (LPHRTLOWITI 6TaTaT aTenere ] sMLI(HLD?

A. Smaller fuel droplets / FPws eTPCLITHOT FHi1FH6THGT
B. Lower compression ratio / Gemmbdh dFrihdhd aPHHLD
C. Lower cetane number / Genmbs CFL CL 6T 6Tevsr

D. Larger piston / Glifus LfevoL et

Q31. Before disconnecting a CRDI high-pressure fuel pipe, what is the safest
procedure?

CRDI o_wij Duipss TFGILITHT GLpTemwt LIFLILISNS LpesT LOEe LD
LITGISTUILITGT BeDL (LHenD 6THI?

A. Relieve fuel pressure completely / wpip upsssHansu b GlauafCuimmisev
B. Remove injector immediately / 2 1 Gar BarOREL eI HBDHMIHL
C. Disconnect battery only / 1fer&eudeng 1oL (HLb J 160719 SFH6v

D. Increase engine speed / @arsfar Covidhdensd 2 WIfdHFHIHe0

Q32. All the following are advantages of Common Rail Diesel Injection (CRDI) EXCEPT:
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Common Rail Diesel Injection (CRDI) <1enLoLiL9aT BaTenLogseir Dienestsaid HCLp
w1 SsLILL Heirarmet. Hauprarend (EXCEPT) Caxip06)%H'%5%56e Lb.

A. Multiple injection events / Licv &L L R&TG)Ing 6T

B. Reduced emissions / @enmbs o1 GauaGuimmid

C. Independent pressure control / sasf'%5 Diipss S HLLITH

D. Uses carburettor for fuel mixing / e1/GILmmeiT Hevewerds Hrit jCrLLemy

LWGTLGS B1AD 5!

Q33. Fuel injection pressure in modern CRDI engines is generally expressed in which
SI unit?

paTer CRDI @ar g arsalar 6rfOILITHeT RTORIG&T DiLpSSLD GILITFIITS
6TH Sl DevHev GV LG Fn1?

A. Pascal (Pa) / Lirerasev (Pa)
B. Newton (N) / Bupt’r et (N)
C. Joule (J) / 3260 (])

D. Watt (W) / e (W)

Q34. A diesel engine starts normally but loses power only under heavy load. Fuel
pressure before the injection pump is below the specified value. Which component is
the most probable cause?

6R(Ih leF6L PG G FTHTIGHILOTS CIBTL BISHEDHI. FGTT6V AHH 3 FrenLouTe

o' HCo F&d) FHmmEDGI. DGHTORInGeT LILDLIDG (AP&T 6TFCIITIHGT H(ApdHLD
BienTufSsE L’ L. aTena afL GH®meUTd 2 6Tergl. @SN iH% eI jeirer
SHTTGRTLD 6117

A. Weak Lift Pump / Lisvafesriorer 60U LibL

B. Broken Flywheel / Gagioret LPenearaisv

C. Damaged Muffler / Gasiomesr 1o .L160F

D. Loose Radiator Cap / semimg Grig Cuil’ L cipig

Q35. Which of the following is correctly classified as an actuator in an Electronic
Diesel Control (EDC) system?

Electronic Diesel Control (EDC) DiemioliLfev Actuator 2psh FIF TS
aeSLILIHSSLILIH eSS 61517
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A. Fuel Injector Solenoid / s1iPGmmeir @arGlmaL i Caredermi(h
B. Crankshaft Position Sensor / Hyrmigngr. L1 Henev ClFarFmy

C. Rail Pressure Sensor / Glrufsv Diipss ClFaTFT

D. Coolant Temperature Sensor / gn cuesTL. Gl LILIBeM6L C\FGTFT

Q36. During overhaul of a diesel engine operating under high injection pressures, the
technician notices premature wear in the plunger and barrel assembly despite proper
lubrication. The fuel used has adequate lubricity, but microscopic abrasive particles
continuously circulate through the fuel system. Considering the material properties of
fuel system components, which property of the plunger and barrel material primarily
enables them to withstand long-term abrasive wear while maintaining precise
clearance?

o wif @HTC\RINGGT H(1PhBHHHeL BUIBIGLD 1eFeL BT N GIFTADTEV
Qo Cuirg, Ffwires F@ B HBSCLTHID LParehFi Lommid CLiyev
LIGSHUTeV (1pest I L1gut Cauunoretid srenr ii(hEmgl. eTOILmHeler oF
SarenLo CUITHIOTHTSTSH RBBSTVILD, LO%EF Frdus P | H1%HeTHeT CVBTL FHII
FLpLHSTD@T. BbHewevu v, LiemehFi-CLiged Gl maar 6ThBLI GUITHGIT LIGHTL]
bewTL_sT6v CHUIDTETSHeMSBU LD HI6V60W BewLGlaa enUIu LD LITSHIHTHS

2 Sa|HmGI?

A. High Surface Hardness / 9163 Copiigin | %19 6515 56T60LO
B. High Thermal Expansion / 9163 Gaulis effaurdstd

C. Low Density / @emmbs L[5S

D. High Electrical Conductivity / D18 106T&HL & F 15 Hmesr

Q37. Assertion (A): Modern Common Rail Diesel Injection (CRDI) systems maintain
nearly constant rail pressure independently of injection timing.

Reason (R): Electronic Control Unit (ECU) controls injection quantity and timing
separately through electronically actuated injectors while rail pressure is regulated
independently. Choose the correct answer.

Assertion (A): paTer CRDI DienioLi e, @arGlmanqair CrysHeOmbgh1 Hestuiras
CIuPeL DipHBHLd GCLIBLOLITEYILD HenevwiTds LIFTLORSSLILIH HDGI.

Reason (R): ECU 1hararesn @arolpdL faal'ar (wpeuld @eT0)mIngeir Diea | LommILD
Crrseng safsgafiins s HULbS51EDS!; CTuled Di1psSsid Hef

&L (HLm 19 60 Ligmof SSLILIH ED .
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A. Both A and R are true, and R is the correct explanation. / A ommib R @yewr(hib
Ff; R 6T@drLIg1 A-&P FPWITRT @POTHSLD.

B. Both A and R are true, but R is not the correct explanation. / A Lommid R @yewr(hip
F1f’; Qperrev R Ffwimer eferdhsid Dicvev.

C. A is true, but R is false. / A #f'; R gaum).
D. A is false, but R is true. / A oums; R &f.

Q38. A technician defines atomization as "breaking diesel fuel into extremely fine
droplets before combustion.” During injector testing, poor atomization results in smoke
and incomplete combustion. Which factor most directly improves atomization quality
in a modern diesel injector?

6H CWBTYOBIL LI B o0 Diggieuirdsaid (Atomization) 6TETLISI "leF6D
TIPQILITHemaT TSNS (PG LOS HIGHT6wT I HINTHATTSES LOTDMIGITI" TGS
UHTINIGEDTT. BHTONEL T CHTHMRTUIV AHFDITHEBLD HEHDBBTGV L [68F%
LOMMILD (ppenLowtmm TIFLIL| e7DLIBHEDSI. BaTT tedFsb BTGIREL L 6THSb
Hyesst gIaiTssdhend Corguirs GLodiibsgHiHEnHI?

A. Higher Injection Pressure / Difa @&TO\QII&T D(LpHBHLD

B. Lower Coolant Temperature / &b HafHL (B Hrev Glauliifensv
C. Larger Fuel Tank Capacity / Gifus erfGlmmer Glpm’ig

D. Longer Fuel Line / Harioret erflGIim heir GLpmu's

Q39. A high-pressure common rail system develops a rail pressure of 160 MPa.
Convert this pressure into bar, which is commonly displayed in diesel diagnostic
equipment.

6(H CRDI D1enioLi 6L Glrufev DiipdHLd 160 MPa s O 6iTarTg 1. BHeHEIT leFeL
LifCGFrgenast HHaTsalsv CLTgiams LuaTLbSSULIbHLWD bar DevaETs LOTHYIS.

A. 1600 bar / 1600 L

B. 160 bar / 160 ity

C. 16000 bar / 16000 urj
D. 16 bar / 16 Lty
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Q40. During injector calibration, the fuel delivery rate is 48 mm?/stroke while the
engine operates at 1500 injection strokes per minute for one cylinder. Neglecting
leakage losses, determine the approximate fuel volume delivered per minute.

BaTOMSL I HOLICTager OlFu' u bCLimgi, spmm el Crrasdn 48 mm?
TPQLITmeT G\ FVISHLILIHEDG 1. 531H FeOesTL HIH BLOL HHNS 1500
BarGmIngar el GrrdhGaer BewL OILIMIAGTH&T. HFa| BeLem6v 6T6s 6V, 62(H
BLOL$F60 aupmisLiLihd GLoTss 6TFOILITHAT DieTe) 6TeraIaTa?

A. 72 cm’/min / 72 G\F.53/BLOLLb

B. 7.2 cm’/min / 7.2 Q&5 BLOL LD

C. 720 cm?*/min / 720 QF.10%/HLOL_1D
D. 0.72 cm?/min / 0.72 Q&F.163/B1AL1D

Q41. A modern diesel engine equipped with Common Rail Diesel Injection (CRDI)
suddenly exhibits delayed throttle response, increased smoke, and reduced fuel
economy. Diagnostic tests reveal that the rail pressure sensor is transmitting incorrect
pressure values even though the high-pressure pump is functioning properly. Which
system characteristic best explains why the engine performance deteriorates under this
condition?

CRDI iewioLn jLaT Jn 1qu1 baTaT leFeL BaiTedalleL Heblyar oL L i
LBV HTLOSLOTEDGI, S(BHLDL [0S HBHFEEDSGI LoPWILD 6THCWLIT(HeIT FHHGTLD
&SI 1. LIFCFTHHGTUIG, O Wi Di1pdd LILDLI FPUITSH BUIRIHSTTEILD
QruPeL Diupshd GCFaTFTi HeuPTET BHHauemev ECU-d& i [ HBmgl. Bbs
BenevuTeL Beredar OIFUIGLEMET GEHDAUSDBTET (LPHBUI HGHLOLIL | LIGHTL | 6TFHI?

A. ECU depends on accurate sensor feedback for injection control / ECU @airGlsgangeir
&L (BT 19 H& H16VeCUIDTRT O\FGFTFTI HHAIGHV FTHHIHIGTGTH]

B. Glow plug controls rail pressure / &CGarr Lfed: GrufeL DiLps555H s

a1 BB S51ADS)

C. Lift pump directly controls injector timing / @911 LibLs Coyiguits: RerGledsi i
Crrgeams s (HLLbS351EnSI

D. Water separator regulates combustion temperature / eur L j G FIGriL g 61 |
GauliBensvenut &L HLILIHSSHIFEDSI

Q42. A diesel vehicle is tested under identical operating conditions using an Inline
Injection Pump and later a Distributor-Type Injection Pump. If the objective is to
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reduce overall pump size while maintaining uniform fuel distribution to all cylinders,
which pump type is generally preferred for compact multi-cylinder engines?

Cr QFwievLm”(h Heneuu e 6(h 1eFeL UTHATHHV (LPpHI6L BT eHGUGIT
BrGIamyeT LILDLT LoPMILD LIGTeT] 19 el PLIU P L [ 61end BTG\ eiT LILDL
LiwsTLBgH Cargenar C\Fun b EDSI. LIDLIGT DeTenal GHewmdFI
AHM&ITHF| FOTL [H@HBHGLD FLOLOTET 6T OILITHAT B CUITHSmBHLT Gl
Couant (hOLpaf's, FPut LIcV-FeOGHTL i D6iT 36T H @15 OILITHIOITS 6TH LILDLI
Caiey CFunu' b Eng?

A. Distributor-Type Injection Pump / g ool  FLPupl L exiens: B&T0)gnqasT LILDL
B. Inline Injection Pump / @aremeveir RerGleamqaeir LiLbL

C. Mechanical Lift Pump / @Quipdr a8 LibLi

D. Priming Pump / LPewgLdmi LibL

Q43. During routine maintenance, water contamination is detected before fuel reaches
the high-pressure injection pump. Which component removes water from diesel fuel
to prevent corrosion and injector damage?

auLpGsLoTeT LFTLOFLI PaTCLITSI, © wif Diipss BTO)InG6T LILDEDLI DIGHL U LD
(P 1eFed6L HESSTeuT I HeVHHBLILIGI Heawst LWL ILibHEDSI. SIhLILTig L | Lommid
BaTONGL [ CFpHendd HaTidhd 1eFele0 D 6T HTess 6OF 6THd Jn M)

LI SBED31?

A. Water Separator / euri L j GGl L

B. Carburettor / &mrj G

C. Glow Plug / &Gerr Liers

D. Intake Manifold / @arCGL g CroalCLimsv(h

Q44. A diesel fuel tank is designed with internal baffles. During rapid acceleration and
braking, these structures primarily improve fuel system performance by reducing
which phenomenon?

6(h leFeV eTFGILIT(HeIT G\BTL 19 ufeir © 6irCer Baffles Qlirpg s Hereres.
aIrEaTd HeGyasr CousiibSHLILIBICUTFID LICrS C\Fuu ubCLirg b, Benai
6ThD BB GHEHDLILISET (LpeULD 6THOILITHET DenLoLifer G\FuisvHmenesr
Crotbi(h'd g 1B@T D6 ?

A. Fuel Surge (Sloshing) / e1f'G)ummHeir Diewevdaev (Fuel Surge)
B. Fuel Flash Point / e1fGlurperfasr SLimmid Geiliifenev
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C. Fuel Cetane Number / e1ifQumperfiesr Gl GL_air cTemer
D. Injector Opening Pressure / @&rO\Q&L i oL | DiLpdHHLd

Q45. A diesel fuel filter removes 98% of contaminant particles from fuel. If 5000
particles enter the filter, approximately how many particles remain after filtration?

62(Ih 1eF6V GTFOIIT(HET g HLIg 98% LOTFrd FHIHGTHGT HBDMIEDHI. 5000
BHIHGTHGIT 1IGBL 19 FHSB6IT BHIGHLPHSTEV, LIG BLL VIS LING FLOTH 6THSHemaT
BIFSGTHGT 1LOHLO HIHGHLD?

A.100
B. 50

C. 500
D. 1000

Q46. Which diesel injection technology provides the greatest flexibility in
independently controlling injection timing, fuel quantity, and multiple injection
events?

Bar6\mIngar CoyLb, 6TFOILITHET 6| LoPMILD LIeL HL L DarG)mInger (Multiple
Injection) DpEuwievimen saflssafineg s HLILIBSS D% CIbELDe |56 enLD
QULPBIGLD LleFe) BRTO\RInG&T C\BTLIGLBIL LILD 6TFH1?

A. Common Rail Diesel Injection (CRDI) / %o Glrufev enL_gdhi’ BerG)edng et
(CRDI)

B. Gravity Feed System / L@ Pu§iin | TP GIITHeIT euULPBIGLD HeWLOLIL |

C. Mechanical Carburettor / @uibgHr srit Gy i

D. Inline Mechanical Feed Pump / @arenever Quibhy 61iGImHeiT LILbLI

Q47. In an electronically controlled CRDI diesel engine, which sequence correctly
represents the control process from the driver's accelerator pedal input to fuel
injection?

eTevsL graf'd CRDI legev Rairedafsv, gar” (Hbiar QpdhFeuCrLL i Gl ev
o e 1960 b1 TROIIT(HeIT BTGNS BewL GILIMILD eveHT FFuiTesr
sL (B (b GFwevapenm anfend 6151?
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A. Accelerator Pedal Sensor — ECU — Injector Actuator — Fuel Injection /
WaFuCrLL i Guev GFargri — ECU - @arOmsL i pdhaCGoul Lj —
TIPQILITHeT BTO)QTng a1

B. ECU — Accelerator Pedal Sensor — Fuel Tank — Injector /ECU — 9560 L
Q6L Q\Fairami — e1FCILIT(HeIT C\BTL 19 — DATO)QBL

C. Injector Actuator — ECU — Sensor — High-Pressure Pump / @a10)mdhL i
WaEFCoul L j — ECU — GlFarami — o wif Diipshs LibLl

D. High-Pressure Pump — Sensor — ECU — Fuel Tank / o wij Di1pss Lot —
Glgargry — ECU — e1fQummeir G\ ig

Q48. Which feature is primarily responsible for reducing diesel combustion noise in
Quiet Diesel Technology?

Quiet Diesel Technology-uf6v tedev 611l | FHBHHWB SHHDESLD (IPHFUI HLDFLD
eTHI?

A. Pilot Injection / ewLieuL ReTOIRIng&T

B. Larger Fuel Tank / Gliflus 611G meir Glpmi’iq

C. Gravity Fuel Feed / 1 j@fufiLi | 61fOILIT®HaT 6iLpmISE6D
D. Mechanical Governor / @uibHr HaiFesti

Q49. In the HEUI (Hydraulically Actuated Electronically Controlled Unit Injector)
system, what provides the hydraulic force required to actuate the injector intensifier
piston?

HEUI (Hydraulically Actuated Electronically Controlled Unit Injector) <DiemioLiPev,
BATONGHL [ BT arFenLny LiavL et Quiss Chenanmet enanL gredd
FEHI 6TFHI QULPBISIEDSI?

A. High-pressure Engine Oil / 2 wij Du1pss Dargder eTantGleswmu
B. Coolant / o euenrL”

C. Diesel Return Fuel / SBibL b tegev TG WLITHeIT

D. Intake Air / ® ereurmigLd STHM]

Q50. Which statement correctly describes the electronically controlled fuel injection
systems used in modern Cummins and Detroit Diesel heavy-duty engines?
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pafer Cummins topmid Detroit Diesel sarrs @ergdarseafsv LiwisrLbhSSULI(H1LD
LT aTawl 6THOIIT(HET BHTORINGGT HEHLOLIL [HHGT FFUITS aPaTHGLD Fa DMI
6TSI?

A. ECU continuously controls fuel quantity and injection timing using electronic
sensors. / ECU 1feirasramy G\Fairamisalar saae0ar g LiienLufev 6ol mer
Stareneuu Lb BaTG)MIngaT Chydhengu b C\BTL [HghI L HLILIBHSSHIEDII.

B. Fuel quantity depends only on gravity. / 61ifGLIT(HeiT D1erTe)] 1@ TuTFLIeHLI
o (HCLD FTFHBHIOTOTS.

C. Injection timing is fixed mechanically under all operating conditions. / Sienerdgi
GrwevLIT (h Fewevasalaid Berolmanger Grrd RuibHr (LpeomUTeL HenevuwiTs
B HBSLD.

D. Glow plugs regulate injection pressure directly. / Garr L6 BaH6T BTG990 60T
DLpSBHemd CHIguirs HL(HLILIHS31E®TD6T.

Q51. A Common Rail Diesel Injection (CRDI) system maintains a fuel rail pressure of
180 MPa. During diagnosis, the technician needs to express this value in kPa to
compare it with ECU live data. (Given: 7 MPa = 1000 kPa). Which value correctly
represents the rail pressure?

6p¢hH Common Rail Diesel Injection (CRDI) Diewioti96v 61O (HeiT Glrufev
DiLpssLd 180 MPa 9pa o eiteng). ECU Live Data-a et spuif Gismfsvmil L
B et @genest kPa s ormm CGaiewr(Hib. (CrsrBssLinn’t %/ 1 MPa = 1000
kPa). fwirest Lo | 6131?

A. 180,000 kPa / 180000 kPa
B. 18,000 kPa / 18000 kPa

C. 1,800 kPa / 1800 kPa

D. 18 kPa / 18 kPa

Q52. An electrically operated diesel lift pump works on a 24 V electrical system and
draws 4 A current continuously. Ignoring wiring losses, determine the electrical power
consumed by the pump.

24 V 10GTFTT DHemLoLi 60 @UIkiFLD LOGTFTT tedFe OLIL LILDLI Q\BTL [HFH1 4 A
LOSTGRTTL L S0 6T(hSSHISH0IBTTHEDGI. GUILIT BLPLIL [HEHET LIDSESBeST SIHT6V,
bl LGTLI(HSSBID LOGTEDGT 6T IaIeTa)?

RLA ACADEMY DIESEL MECHANIC-521 Click here to Join Group: ® © @ g|



https://whatsapp.com/channel/0029Va9vxooFi8xasVgfCr3O
https://youtube.com/@readylearnachieve8491?si=JdfrtMrAESEttLKI
https://t.me/readylearnachieve
https://www.instagram.com/rlaacademy?igsh=MW0xb3Jyd2lidG9ydQ==

UNIT 08: DIESEL ENGINE FUEL SYSTEM

DIV S 08 : leFeh) RTIar eTFOITIHGT HeHLOLIL|
ANSWER AND EXPLANATION

Q1. A four—-cylinder diesel engine uses a mechanically driven inline fuel injection
pump. During calibration, the delivery valve spring preload is increased while the
plunger diameter and plunger stroke remain unchanged. Assuming fuel
compressibility is negligible and spill-port timing remains constant, which parameter
primarily determines the theoretical fuel volume delivered per pumping stroke before
pressure losses occur?

BTeTH FOOMTL [ 1eFeL QT T TNV BUIHHT B IshHESHBTeL OlFUILLI(HLD

B aTem6evasT 6THGILITHET RSTOIRIG&T LD LGTLIHSSLILIL (HaTarg.
&HOLYCrager OlFum oCGurgi Glefaif! aureva) eOLNFBI Lp&TIHLpHSHLD

K BFSBLILBH BB QpaTTeL LiarehaFi oL L (wpb e CrdLd LoTmaPeLemsv.
STFOILIT(HAT Fr(HIBBDHHGHTGNLD 1 Dbl SHLILL (B, eoLfeo-Guimil GByLb oTors
Beneuu eV, LpsH BLPLIL [B@HSGS (LP&T 600U LILDLIBI el Crmddapid
Carurigerug apsisLiBLD eTFOILITHAT DeTene (LPSETENLOUITS
BiesrudLILg 6131?

A. Plunger displacement volume (Area x Stroke) / LPemehFNer G L1GLiwijey
Glameirenare | (LirLiena) x e Gyrd)

B. Delivery valve spring stiffness only / Gl_eGauf! auimever) evoL N mikesr

BIY T HBHHTGOLD LOL” (HLD

C. Injector nozzle hole diameter only / @earGl&L i BTFeL FHiewer afL L b tor” (Hib
D. Fuel tank capacity / eriGlurneir G\HrL19.uPesr G\ TeTaTeTR) |

Answer: A

Explanation: The theoretical delivery of a plunger-type injection pump equals the
displacement volume created by the plunger movement. It is proportional to the plunger
cross—sectional area multiplied by the effective stroke. The delivery valve mainly
maintains residual pressure and improves injection characteristics but does not
determine theoretical displacement.

afarssin: Llarehai aends Rerdlmaner Liblier Carlorl®  erfOWLim meir
QULPRIEG, LITEhF) 2 (HeurdhGld BL LG nufe) GErerararenaill GCLITNISSHII.
9151 LiarehFlar FSnishSoail’(® Lrlisens) wpmid GFwieoLm (h el CGurdder
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OILIBHEBSBUTGLD. OI_e0af) aITeL6) | LOSLPATT DiLPDHDHHMSB LITTLONSH% 26 |EMSI;
artev CHTLLITL (h QILPBISEN6V BT SHHTII.

Q2. An electric fuel feed pump of a CRDI engine operates from a 24 V supply and
draws 4 A under normal conditions. Ignoring wiring losses, determine the electrical
power consumed by the pump. Which value correctly represents the pump input
power?

6(H CRDI 1egev @argdasllair Llaramy e1 OB L T(H LibLs 24 V
LOGTETpSHBHHe0 Buwimid, @uicvLiTar Henevufev 4 A LOGTLITUIFFen6V
T(HSBHIEC\BTATEDGI. QLT GLPLIL|HEDAT L|D&aHant $BTe0, LI LGTLI(HSSILD
LOGTFTT Fohd 6T IRITe?

A.96 W/ 96 sur
B. 48 W/ 48 aurl_
C.28 W/ 28 aur_
D.6 W/ 6 eurL”
Answer: A

Explanation: Electrical power is calculated using the formula P =V x L. Here, V=24 V
and I = 4 A. Therefore, P = 24 x 4 =96 W. This represents the electrical power consumed
by the pump under the given operating condition.

afargasLDd: LOGTFTT Fahd P =V x 1 6Tatm FHSHHTSSST (LpevLd HewthBELLILIhHEDII.
@mig V=24V iopmiud I = 4 A etesrGeu P = 24 x 4 = 96 W. a1 oML L
Heneuu 6L LDt LILIGTLI(HSSBILD LOGTFTT FEHHUITGLD.

Q3. A high-speed diesel engine is designed to meet stringent emission norms while
maintaining multiple injection events, precise fuel metering, and electronically
controlled injection timing over a wide operating range. Which fuel injection system is
the most suitable?

sHenLowiret Lordr GeualGuimm afFpenmaenar Lpisd G\Fu o b, Lisvipenm
BaTG)MInY T, H1evedwiorer TFGILITHAT DemaT(® LOMILD LITHs Duidss
aurLbLPev LleTesTaml S (HLILITL 19 suTaT B&T0)RInyar GhIsheand aILpmIGEe LD $(h
D1FCor% 1eFeV RGTRIGT a1 IIGAIHLDESLILIL. (DTN . 6THD ET0C)RIng 60T
ML | LS LD CWIT(HSHLOTGTF1?

A. Common Rail Diesel Injection (CRDI) / &rioat Glrufed reFev BairGlegangaesr (CRDI)
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B. Gravity feed system / 1 j@fuFgin | ~L5(H DiewioLn |

C. Simple carburettor system / Frgmyessr sri CriLj SienioLi |
D. Wick feed system / 93 oL T(H DiewioLin |

Answer: A

Explanation: CRDI stores fuel at very high pressure in a common rail and electronically
controls injector operation. It enables pilot, main, and post injection events for better
combustion, improved fuel economy, and lower emissions. Hence, it is the preferred
system for modern diesel engines.

afardgasid: CRDI Dewwotiev 105 o wiihd DiipdDs5He0 TNOCITIHGIT HTLOGT
Gufelsv CGalsasLibEmar. ECU  apevid  DarGInELfHer — FieveCuioTss
sSLHULbSsLbAGIDear. BFHermev  ewievl, Oloufer womnd  Cuireor
DTOIRIng T OXFUNLI (LpIg I, 6THOIITHAT FIHEGTLD, (LPILHEHLOUITET 6T'H6L LOPMILD
GOWbG LoTdF CaielCuimmid HeorLsHnII.

Q4. In a diesel fuel system, the water separator is installed ahead of the high-pressure
injection components. What is its principal function under normal operating
conditions?

leg6V eTINOILIT(HET HGHLOLILTGV,  Wif Di1ps5DH BHTOIRINIGT Tn MIHE@HHS
wpeTLIT® Tl L j QFuGrlL f QurmgsLinihEngl. @uicvLimer GlFuieLImL g 6L
BB (1pHEUI LIGHT TG 6oT?

A. Separate water from diesel to protect precision components / 1eF6860 2 _6iTaT [Hewy
LIPS 31 160001 Tn MIBEHAOT LITFIHTHIH6V

B. Increase engine compression ratio / @argder Frhdhd aIEBHD B b %% %60
C. Lubricate piston rings directly / LPeroLar FBiGHEemar Ghriguirs 10FSHHe0

D. Reduce exhaust noise / GlauaGuipm spademut HemmdHev

Answer: A

Explanation: Water entering injection pumps and injectors causes corrosion, wear, and
poor fuel atomization. The water separator removes moisture before fuel reaches
precision components. This improves durability and maintains proper injection
performance.

aParsssLD: 6TFOILITHeTL © aiTar B BGTORIGGT LILDLT LoMMILD BGTORSHL [ Hei 6L
Dy woppind Cesgems goUbSHID. aurl L QeuGriri Heor LIfGgi
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HIVOWI Tn MIFHEGT LITHIHTEHEDSI. DBV DATOIRInT OIFUIVEDGT LoHMILD
o MIBGTGT Dl [61T AHH BT BHEDI 1.

Q5. Regarding glow plugs used in modern diesel engines, identify the statement that is
NOT correct.

bafaT leFev Raredersmatfev LaTLIHSSLILIBHLD HCTT LIGTHSHT HD'5HI!
SLpdEeTL DL FILeUTS Fn e CHib0H(H 5% LD.

A. They assist cold starting by heating the combustion chamber. / 61f%60 Dienmenu
FLTESR Geljf O\BTLSESENSH 2_FH6 | HeT M6t

B. They improve combustion during low-temperature starting conditions. / GemmbHs
GauLiBenevu e e1f'Bemev GLoLbLi(hsd1EeT 6.

C. They generate high-pressure fuel for injection. / @earG\namiandhHs Chemairer
o wif ipss THOILITHENAT D _(HEUTIHHERTMEIT.

D. They reduce white smoke during cold starting. / Faf'i G\BTL SHSHHeL GlariciTenar
L[GDBDUI SHeNDIHB D56 |HGTMGT.

Answer: C

Explanation: Glow plugs are electrical heating elements used to raise combustion
chamber temperature during cold starts. They do not generate or pressurize fuel. High-
pressure fuel is produced by the injection pump or common rail system.

afeargad: HComr Lerd eTarLIg] G OBTLESGHHD TFBHL DHewmemiLs
GHLIEGD OarFry Oeulipl B Fmmpr@d. @1 eTfOLITHEbrdHG 2 wif
DNUPSSHND O (HUTHETHI. Dbd Liewl B@To)mInger LibLl ievevgl CRDI
1w ermev GFu b Emgl.

Q6. Assertion (A): A water separator is installed before the fine diesel filter in many
diesel engines.

LI6v leFeV Qargdairsai'sv Water Separator, Fine Fuel Filter-&@ wpairLims
QTS ILIBHEDS ).

Reason (R): Removing water before fine filtration improves filter life and protects
precision injection components.

Fine Filter-g@ (wpar Hewy baGausmev Filter Dpu jeir D1d 55351 Injection gn mismeir
LITEHIHTHESBLILI(H BTG
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A. Both A and R are true, and R is the correct explanation. / A Lommib R @yewsr(hib
Fif; R, A-gp Ffuwiras afardsGEngI.

B. Both A and R are true, but R is not the correct explanation. / A Lommid R @yewr(hip
F1if; Dpasrmev R Ffwimrer aferdssd Disvev.

C. A is true, but R is false. / A #f'; R seum).
D. A is false, but R is true. / A oums; R &f.
Answer: A

Explanation: Water causes corrosion, injector wear and poor combustion. Installing the
separator ahead of the fine filter removes moisture before delicate filtration. This
reduces filter contamination and protects precision fuel system components.

aferdamsid: By Fuel System-e0 gGumnfginy wopmnd Injector Carsshens
gmLbS53518mz1. Water Separator pshedsv Bewy LfiisTev Fine Filter opmub
Injection System LT3 15TEBLILIHFETDGT.

Q7. A diesel fuel sample has excellent lubricity, high cetane number, and very low
sulphur content. Which operational characteristic is most likely to improve in a
modern CRDI engine?

6(h leFeL 6TFOILITHeL FBs T INFL g, AHFHs ClF CLar eTewr LoHMILD LOHI
SODDHD HHBHB Q| D GITeNG]. DBl THOILITHEDETL LLIGTLI(HSSHID
paTesr CRDI @esrgdestlav 6165 GlFuisvdmer dHasioras CotbLi(hib?

A. Reduced ignition delay and smoother combustion / 6Tif'%60 HTLIOHLD HeOMBHI
QLDOGTEHLOWITGT 6T 'SH6V

B. Increased compression ratio automatically / d(hoss aPHSID HTeTTSH HHBF HSGHLD
C. Higher coolant temperature only / g evesstL. GlaiLiLiBenev oL (HLb HHHFHGLD
D. Increased piston diameter / Lfo0LaT @TL L LD D1FH B FHHLD

Answer: A

Explanation: A higher cetane number reduces ignition delay, producing smoother
combustion and lower diesel knock. Good lubricity protects precision injection
components, while low sulphur reduces harmful emissions. These properties improve
engine efficiency and durability.

aPTasLD: AHHHE ClF (L GT GTGRT HTTGHILOTSH GTFHGV HTLOSLD SHHMEDFI. HELGV
WTLIPFL Y BGTONRInGGT  Io NI LITHIETEHEDSI. SMDHD HbHBH HeT6|
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OTHFUTL L GewadEngl. oTarCos  Dargdear  GlFwicVEmed  pu [@BHLD
GuobLi(h Harmerr.

Q8. Identify the correct sequence of fuel flow in a conventional diesel engine
equipped with a lift pump and inline injection pump.

OLIL LIDLT LopMILD BSTeMeVST BRTORIGGT LILDLT O\BTERTL. ULPESBLOTET Led6L
@arfast 'L eTFGILITHaT G\FeLaID FfwiTes aufengenuid Czibo)sH g% Lb.

A. Fuel Tank — Water Separator — Fuel Filter — Lift Pump — Injection Pump —
Injector — Combustion Chamber / e1G\urheir G\pr iy — eur’ L j QFuCriLj —
TPQILITmET gy — 0L LibLT — BeTG)IngeT LILDLT — BTOIREL [ —
6TI'H6L DemHm

B. Fuel Tank — Injector — Lift Pump — Filter — Injection Pump / 61fG\uryheir
Gy — RTOIRELF — eOLUIL LIbLT — g S 1 — DTO)RInG&T LILDL

C. Fuel Tank — Injection Pump — Fuel Filter — Injector / eriGlim(peir T g —
D@TO)InG&T LIDLT — Qg HL 1g — DTOIEL

D. Fuel Tank — Carburettor — Injector — Combustion Chamber / e1ifGlim(heir
Criy — ST CILLF — @&TONSL i — 6TfH6L Hewm

Answer: A

Explanation: Fuel first leaves the tank, passes through the water separator and filter,
then reaches the lift pump. The injection pump raises the pressure before sending fuel
to the injector. Finally, atomized fuel enters the combustion chamber.

afarsasin: TPGILITmHer (1pBedsv GOBTIguiedmbgh el L CFuCrlLf wmHmid
Qg sLligenil SLEHEDGL. Liateri 0L bt eufuirs BRTO\m§eT LIbL
CFLEDSHL. DBST LIDG 2 W AIpSSS5HV RTONSL I eufuiTs  eTFH60
ANHDEGT C\FQISSLILIHEDSI.

Q9. A diesel engine repeatedly experiences hard starting due to air entering the fuel
line after filter replacement. Which component should be operated first to remove
trapped air before cranking?

erfOILITHET g sL1g LTHOLILIL L LIDG eTGILITheT SLoTufeL HTHMI
FEHRWISTEV 1eF60 DTS aT C\BTL RIS FTLOLOTS D _6ITETS]. DG 2eH&T GIVLTHL

ClFUIUBDG (LP&T 6THS T D (LPpHedeL LiaTLI(HSSH Coriaist(HLb?

A. Priming Pump / LPewgLdmi LibL
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B. Turbocharger / LjCGuiraTisy

C. Radiator Fan / Gyig Gui’L_j &9y
D. Muffler / oo Lieu

Answer: A

Explanation: The priming pump removes trapped air from the fuel system after
maintenance. Air pockets prevent proper fuel delivery and injection pressure. Priming
restores continuous fuel flow and ensures reliable engine starting.

afeargad:  LPewgimi by erfQumipeir  DewioLi e Fafur  sTHHD
QaualCuipnifngl. sTHNI BHbBHTeL CHemanuTar DiipdHssHe0 TFGLITHeIT
C\FeLeLTHI. LewrLOmI C\FuUIs LTINS DaTBT 6Tall'BTH GIBTL HBIGLD.

Q10. Which electronic component in a modern diesel engine continuously receives
sensor signals, processes operating data, and controls injection timing and fuel
quantity?

BTt 1eFeL Raredalev C\FeTFTIHEALLOHHSHI HE@ILHGT C\BTL [HHI GClLIDmI,
I1amenm C\FuwicuTsEs, BTOIRImeT GBILd LWMILD TRCLITHAT DiaTener
SLHLILBSSHID LOSTaTEmI Fn M1 6TSHI?

A. ECU (Electronic Control Unit) / ECU (erevdsi grelds seur Gymev u pesfi)

B. Fuel Tank / s1/Glmmeir Glpmi’ig

C. Water Separator / eurt L j QiGri L

D. Glow Plug / &CGerrr LPerds

Answer: A

Explanation: The ECU is the electronic brain of the diesel engine. It receives inputs from
various sensors, processes the information, and commands actuators to achieve accurate
fuel injection and emission control.

afergasin: ECU e1airig legev @argdestar harasraml sl BTl (h enLowinmgL.
B35 CFSTFT BB@aILBmGT GCLIDYI LGLILITLIO| OFUIgI, WHFHCaIL L [Hemerr
Buigd g1eveduwiorer ¢TiPCILITHeT DTG)MIngemar 2 niF ClFUIEDGI.

Q11. Assertion (A): Modern CRDI engines perform pilot injection before the main
injection event.
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Reason (R): Pilot injection helps reduce combustion noise and improves combustion
smoothness.

g mmi (A): BaTesr CRDI @eirgdarasai’sL (pdhdis Berolnamaidhd (LP&T eHLIGVL.
BerGimanyar GCF i Engi.

wrgessid (R): ewLieu @&rO)manyar 613560 62e0emt GHeMB I, GILOGT GHLOUWITGT
eTf'HeM6L QULPBISHEDFI.

A. Both A and R are true, and R is the correct explanation. / A .ommib R @yewsr(hib
Fif; R 6T@drLIg1 A& FPWITRT @POTHSLD.

B. Both A and R are true, but R is not the correct explanation. / A iopmibd R Gyessr(bip
Fif; Qpastmev R Ffwimer aferdhsid Dievev.

C. A is true, R is false. / A #f'; R s0um).
D. A is false, R is true. / A soumi; R &if.
Answer: A

Explanation: Pilot injection introduces a small quantity of fuel before the main injection.
This shortens ignition delay, resulting in smoother pressure rise and reduced diesel
knock. Hence, both the assertion and reason are true, and the reason correctly explains
the assertion.

afarssLD: enLuL. @aTG)mIngat cpevld FPus Diare | eTFOILITHET (LT I L 1q Gl
CEFNISBSLILIGEDSI. BDIHTTV  6TFHW FHTOSLD  GHODHBHI, DiIpdHD 2 WIje]
QLoasTemLowITss HewL CLINIEDGI. 6Tar(Ga 1eF6L BTd HeOMEDFIL. pHCou A LoPMILD
R @urewr(bib Ffuimesrenal.

Q12. A graph of fuel rail pressure versus engine load in a CRDI engine shows that rail
pressure steadily increases from idle to full load. What is the primary engineering
reason for this trend?

CRDI @airgdasf'av 61Ol heir GrufeL Di1pdHBLd LoPMILD BT LG FrewLD
FwamPar auenruLgHev, Idle Henevu feG b1 Full Load eusmy Glyufsd
DLpSHBLD C\BTL [ihFI HHBNEBDHI. BSDHTET (LpdHt GIiTrPuTuiey SHTrenTLD
GTGITGoT?

A. To improve fuel atomization and combustion at higher load / 2163 FremLoufsv
FobS THCITHEIT HIBOTTHBLD LODMILD 6TFHem6eVLT GlLim

B. To reduce engine compression ratio / FHdbdb alEHH®B HODIHB
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C. To decrease injector opening pressure permanently / @a1G\Q&L i HmdFHLd
DUUPSSHMD BITBSTLOTES GHEHNHE

D. To reduce fuel density / eriPGLITHeT DI fHHewus Henmdssm
Answer: A

Explanation: Higher engine loads require more accurately atomized fuel. Increasing rail
pressure produces finer fuel droplets, leading to efficient combustion, higher power, and
reduced smoke emissions.

afaTssLD: FHs Frenoufev miawsTeniwts eTFCILITHeT FHiserHer Cheneuii(hLp.
Gufer DpsSsd  AFHALILIFHT  TFOITHeT FLirs  FHisenTahsLi (h
ApUpEOLOWITET 6T B6V, HFHFH Fahd LODMILD GBS L [0F HewL ShEDSI.

Q13. A diesel fuel tank contains 80 litres of fuel. During operation, 15% of the fuel is
returned to the tank through the return line without being consumed. How much fuel
actually reaches the engine for combustion?

6( 1eFeV TFOILIT(HAT GXBTL IguPeL 80 eOL L [ 6T QLIT(HGIT D 6iTeITG.
CFwevLITL 19 &TGLITSI 15% THOWLITHT FILLfeT enevet euySuimds LOessT(HLD
CBTL 19 HHS HBLOLIBDSI. TFBWISHHTS O HTenLOUTE 6T6 M IGTR | 6THOILITHIT
LiwiSTLIB SSLILH ED G 1?

A.68L/ 68 a0 Ly

B.64L/64e0 Ly

C.72L/ 729 Ly

D.60L/ 60 c0 Lj

Answer: A

Explanation: Fuel returned = 15% of 80 = 12 L. Fuel available for combustion = 80 -
12 = 68 L. Return fuel also helps cool the injection system in many diesel engines.

oPardsamd: HHL|d THCLTHeT = 80 L Lfar 15% = 12 9L Lj. etar(Cou
TlBeIGGHF ClFevapID TFGILITHET = 80 — 12 = 68 OL L. FLLjar e1iPG\Limheir
BATOIRIN ST AHHLOLIGHLI AT TATES LD 2 56 |HDFG .

Q14. A heavy-duty diesel engine requires extremely high injection pressure
independent of engine speed, multiple injection events, and precise ECU control to
meet Bharat Stage-VI emission standards. Which injection system is most appropriate?
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6(h BRI ledFe BT 60, BaTar Cardsdensl GITHL LIBSHTLOG LO%
2 Wi BTOIRINNGT H(LpSHLD, LievLpenn R&TOMInger opmitd ECU-aer
H16ve0w L HUILTH ChenailiLi(hEmgi. Bharat Stage-VI 1ordr afF1penmoHenar
LLisd GFun 6Ths BTG)Inger SHewLoLiL | LO%H@ LD QIITHGHLOTTSHI?

A. Common Rail Diesel Injection (CRDI) / &rioar Glrufev reFev BerGlegangesr (CRDI)
B. Gravity Feed System / mrjLn | (Eymafig) 2eri’ L DiewioL |

C. Mechanical Carburettor / Gindoralrdsev HriL |Gyl L

D. Wick Feed System / &9 (g 165 B160) 2ert’ L DiewioLin |

Answer: A

Explanation: CRDI maintains high rail pressure regardless of engine speed and allows
electronically controlled pilot, main, and post injections. This improves fuel economy,
lowers emissions, and enhances engine performance.

afarsasd: CRDI ewioLn | @ergder Gousgheansll Qb LIBSHTIoe0 2 wijbd
Gufev DpsssHens LigTofsHmgl. ECU wpevid Licv L RerG)manger Gl
IPIGAUBT THOLITHET FSHHRTD, HHDBS LOTFH LoPMILD FObS C\FUILEDGT
HeWLGBEDF .

Q15. Which of the following statements regarding a HEUI (Hydraulically Actuated
Electronically Controlled Unit Injector) system is NOT correct?

HEUI (Hydraulically Actuated Electronically Controlled Unit Injector) <DiemioLienLiL
LIDBWI SLPSETL. o HMISAT6V SUDTTSHI 61517

A. Engine lubricating oil is used as the hydraulic actuating medium. / @argfer oF;
T Glewr 1 QML JTe0%5 BUIdd Derl_HLoTd LIIGTLI(HSHLILIH EDGI.

B. Injection timing is electronically controlled by the ECU. / @arGlegamgasr Cpyib ECU
eLpeVLD LT eTamIe TS HL(HLILIBSSLILIH EDSI.

C. Injection pressure depends only on camshaft profile. / @erG\mamyar Di1pdHLd
CaHLOOYT. LI 21136115605 LOL (HLD FTFHSBITTSI.

D. The system provides accurate fuel metering. / @ai1eviewioLn | gieveCuiLoTERT
erfOILITHET DeTaTl enL QULPRIGHEDGI.

Answer: C

Explanation: HEUI systems use high-pressure engine oil and electronic control to
generate injection pressure. The pressure is not determined solely by the camshaft
profile.
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afardad: HEUL dewwotinfev o wif DiupsHs wFG eTawrdlewnis opmid ECU
SLOUUTH  apevld BTORIngaT  BewLOLINIADSL. BDHTOIRIGET  DiLpSHBHLD
CHLOAYTS LI 1119 2150 LOL (HLD FTFBHBHBHEV6.

Q16. A mechanically driven lift pump delivers diesel fuel from the tank to the fuel
filter under low pressure. If the pump piston diameter remains constant but the piston
stroke is increased by 20%, while volumetric efficiency remains unchanged, which
parameter will primarily increase in proportion to the stroke?

BuIbHTSHHT60 RuisELILIBLD GOLIL LILDLY, GeDbDH H(LpHHHHV leFeD
TPQTmener OB 19 uPed BHHI 111 HL 19 FFH HILN [EDGI. LibLT LT evoL esf 6T
QP L1b LoTOTLOGD, BT oL GIrds 20% AFSHNSHLIIL (B, OB TeTaTena |
GlFwicvEWeT LoTOTSH HewevuTev, 6ThHdh SiaTar | e CrraEnG ChialHsHddhs0
NH &5 FHFLD?

A. Theoretical fuel displacement per stroke / spip e’ Guradnasrer Car Lim’” (h
TPOILITHeT L LIG)LIui1fa]

B. Cetane number of diesel / teF6@ar G\FL_(CL_air 6Ta0sr

C. Injector opening pressure / @aTOIRSGL I HOLIL| H(LpHHLD
D. Fuel density / 61 Glimpeir Di_js5S

Answer: A

Explanation: Pump displacement is directly proportional to piston area and stroke. Since
the diameter remains constant, increasing only the stroke increases the displacement
volume proportionally. Fuel properties such as cetane number and density remain
unchanged.

afeargad: LbLfer @LLGuie) = fevrer Lgliuere] x ool Gurd. oL ib
LTOTHHT, L Crrds IFsingred @LUCuife) wl B  HsaESLD.
QL GLaBT 6T6RT DH6LEVGI DL [SHHUT6L LOTHDLOGVENGL.

Q17. An electronic diesel lift pump operates on a 12 V battery and draws 7.5 A during
priming. Neglecting losses, determine the electrical power consumed by the pump.

6(h LOGTETaI oL OLIL Lt 12 V 1farHevdhHev Buinid, Lengiimr Gruysdsv
7.5 A LOSTUTIFFeN6V 6T(HSSHISHOHBTETHDGI. BLPLIL BT L|NE:3He ' SSBT6V, LILDLI
LIGTLIDSHID LOGTFTT FhF 6Ta 1601611617

A 9o W
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B.75 W
C.120W
D.6o W
Answer: A

Explanation: Electrical power is calculated using P =V x L. Therefore, P =12 x 7.5 = 90
W. This is the electrical input power supplied to the lift pump during operation.

aPergasin: 1eTFTy FaH P =V x L etasrCGou 12 x 7.5 = 90 W. @31 9L LibLIm
auLpRISLILIBLD LOGTFTT © aiTerfL (h FoHuITGLb.

Q18. A modern diesel engine requires individual electronic control of each injector
while using high-pressure engine lubricating oil as the hydraulic medium instead of
relying solely on fuel pressure. Which system should be selected?

aGleuTH BATO)MSHL ewu L Het'sHestuiras ECU s HLrin®hss Ceoent(hLb.
Crogpid, eTiPOIITHEIT DiLpSBSHend Lol (HCELD FTITLOGY, O Wi DiLpssh B6IT e
LOF S GTGRTOewTen! HADL 1608 Dart_HioTds LILIGTLI(HGS (Cariast(HLb. 6Thd
enioLient Gaiay Glau' s Caiest (HLb?

A. HEUI System / HEUI <iewoLn |

B. Mechanical Carburettor / @Quipdy sri G

C. Gravity Feed System / Ly@Pufgin | ~LT®H DewioLn |

D. Wick Feed System / a9 .°L5(H DiewioLn |

Answer: A

Explanation: HEUI injectors use high—pressure engine oil for hydraulic actuation while
the ECU controls injection timing and duration electronically. This provides precise
injection independent of camshaft-generated fuel pressure.

afardad: HEUL Denwotinfev o wif iipss oFG oTenrolentl enamL jredd
BuisssSNS LweTLBSSLILGEDSG..  ECU  @artlgamar  Grrsensu b
DfaTemne U LD FI6VeCU DTS HL(HLILIHSHIEDII.

Q19. Which component in a CRDI system stores high-pressure fuel temporarily and
supplies it uniformly to all electronically controlled injectors?
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CRDI iemnioLiLPev, o wif Diipssd eTfoIITHewaT SNETeOSLOTS CFLOG S
DTSB! LOGTTEl HL(HLILITL 19 6UTST BGTOIRGL [HEHSBSGLD FLOLOTSH QULPBIGHLD
I M GTSHI?

A. Common Rail / smioer Glrufev

B. Fuel Tank / e1fGWumipeir G\mi’ig

C. Water Separator / eurl_L_j GleiGr L

D. Glow Plug / &CGerr Lferds

Answer: A

Explanation: The common rail acts as an accumulator that stores high—pressure fuel. It
supplies equal pressure to each injector regardless of engine speed, enabling accurate
electronic injection control.

afardad: Tt Guiey o wif dupss TFCILTHewar CFdss Diewerdgi
BDFTONEL [HeHHSLD PCT N1PS5BHHFV QUPBISIEDSHI. BBHRTTE FHI6VOUILOTET
ECU s HLim(h srsSuiordngi.

Q20. Which of the following is NOT a primary function of a diesel fuel filter?
tedr6L 6TFOILIT(HET g HL Iguer (wpdkhdt Ligniseaflev CFrmsg 61317

A. Remove fine solid contaminants / pewresstiut S LOTFHB®OT SIFBDMISH6L

B. Protect injection components / @TGIRInIGIT Tn MIBEHGT LITSHIHTHHGV

C. Increase diesel cetane number / 1egFaSar G\FL" L GT 67606637 I HBIf'%FH60
D. Improve fuel cleanliness / e1iPGmpeiar gmuienioenus GLotbLihdgIse0
Answer: C

Explanation: Fuel filters remove dirt and contaminants but do not chemically alter diesel
fuel properties. Cetane number is determined during fuel production, not by filtration.

aPT&SLD: TFCIITHET ag HL 19 LOTFHGT oL (HLD HBDWILD. leFelet O\FL GL_6sr
GTRTGNGT  LOTHD  (ApQUITHL.  AFl  eriOumper  SwmfLnPearGCurCs
BiewrudEs b Eng.

Q21. A CRDI high-pressure pump delivers 1.8 L/min at idle and 5.4 L/min at rated
speed. By what factor has the delivery increased?
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6® CRDI o w1 ipss Lt Idle Hensvusv 1.8 L/min tommid Rated Speed-Fav
5.4 L/min aupmigEmSI1. ULPBISE 6THBGT LOLBI%h HH B S SH161TeTg51?

A. 3 / aparmI LOL KIS
B. 2 / @uesr(h) oL miS
C. 1.5/ 1.5 1oL mI

D. 4 / presr @ IOL MBI
Answer: A

Explanation: Increase factor = 5.4 + 1.8 = 3. Therefore, the pump delivery becomes three
times the idle delivery.

afardaLD: 5.4 + 1.8 = 3. pHCar QULPBISHGD (LPGTMI LOLBI% HH BB HIGTTFI.

Q22. Which diesel fuel property has the greatest influence on reducing ignition delay
during cold engine starting?

&e'j Hemevu oL teFev Baredar C\HTL BIGLDCLITSI 6TF'H6L HTLOSHS B
SODLILIF 1OS (1psBuwiiorer cTHOITHET HGTENLD 6TFI?

A. High Cetane Number / D1da G\’ GL_air 616501
B. High Density / ids O1_j55

C. High Sulphur Content / 9i1Ha HpHE Siare
D. High Viscosity / Dida L9aL PaLn |

Answer: A

Explanation: Higher cetane fuel ignites more readily under compression, reducing
ignition delay, improving cold starting, and minimizing diesel knock.

afardad: AHHs CF CLGT oTeRTaIwLUl leFe) oTafdeL STarTs TFHEDII.
BFarmev Gej CO\BTLd%LD GLotbil’ (h 6T\B6L HITLOBLD SHHDEDGI.

Q23. Identify the correct sequence inside a CRDI fuel system.

CRDI 61fQummeir DtewioLi et Ffwiresr GFuisvapenm auflenFenuid
Cslib0)%[H d%Ha Lb.

A. Tank — Lift Pump — Filter — High Pressure Pump — Common Rail — Injector
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B. Tank — Injector — Rail — Filter

C. Tank — Common Rail — Lift Pump — Injector
D. Tank — Carburettor — Rail — Injector
Answer: A

Explanation: Fuel first reaches the lift pump, passes through the filter, is pressurized by
the high-pressure pump, stored in the common rail, and finally injected.

aPeardgaid: eTFOILITHAT 1pHhedeL eOLI LibLI, LIGTRTT aug L 1g, DIHeT LIGT © wif
DULpdH B LILDLL, STLoGT GWruev opmid @mIHufev TO\REHL (hdhG C\FeLEDII.

Q24. A diesel engine produces excessive white smoke immediately after a cold start
although compression pressure is normal. Which component should be inspected first?

@i Hemevu oL ReITar GIBTL BISUIG L GT HHEH Gl T L|ehnd
ClualCUINIFDSHI. DT Fr(Hhd HLPHHLD FAUITH D 6Tl (LpHeTseV 6Th
gn_enm LIFCaFrdas Caiewnr(hLb?

A. Glow Plug / &Gerr Lferrds

B. Radiator Cap / Gig Guu”L_j eipig
C. Muffler / wo.".Lievf

D. Fan Belt / #7409 GlusvL”

Answer: A

Explanation: Faulty glow plugs prevent adequate preheating during cold starting. This
results in incomplete combustion and white smoke until the combustion chamber
warms.

afeargasd: Cart LTers C\FwIedLpBsTeL e i Heneuue 61ifH60 Denm GLiTgiLoTer
DGM6Y FHLISTHI. BBV (LPLpeEOLOIDD 6TFH6L UL (h GlaeiTenar Ljend
CararmiLb.

Q25. Which sensor is primarily used by the ECU to determine the exact crankshaft
position for accurate diesel fuel injection timing?

leFeL T aleL FlevedwioTerT Reroamier Chysens BHiemruidgss ECU
(WpGEWIOTS 6THD CFSTFTIGT HHaUMeL LILIGTLIHSHIEDGI?
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A. Crankshaft Position Sensor (CKP) / Hyrmigngr.".Li Henev GlFaramy (CKP)
B. Coolant Reservoir Sensor / gn evaisrL. G\HTL 19 G\FGITFT]

C. Fuel Tank Level Sensor / e1Gmmeir G\s1L 19 Dewer) Glaairarmy

D. Cabin Temperature Sensor / CaLar GauliBenev ClFearaTi

Answer: A

Explanation: The CKP sensor provides the ECU with the precise crankshaft angular
position and engine speed. Using this information, the ECU determines the exact
injection timing required for efficient combustion, power, and reduced emissions.

afergasi: CKP Qlaaramy Hpmmigaqr.Lnger gieveSuwioresr Gaxrent Heanev LoHMILD
Rargdar Gousgansg ECU-5& aupmigingl. @ser g Liienufsv ECU Ffwirer
QarGimanyar Chrdhens Biewiulsgl (wplpeoLowitest eTF%He, HHs C\FuwILH DT
LOMMILD GHHDBS LOTHUTL L 2 mid) ClFu1Bmg 1.

Q26. A mechanically operated plunger-type fuel feed pump has a plunger diameter of
10 mm and an effective pumping stroke of 8 mm. Neglecting leakage and fuel
compressibility

BuIbHTS5HT60 BUISHLILIBLD LIGTGHFT a11ehS® 6T OILITHT LT LibLTeL 10 mm
oL apd 8 mm GFwicvmr_(H oo Grrdh@id 2 6Targl. o] PmID TG ILITHET
Fr(HIBHBHETGHLOGHIL L |DIHTHFH1 CarLm’ (h @LLGLwfe| G\&TeTarerenal
SHeTHE(H 5.

A. 628.3 mm’/ 628.3 LOIH?
B. 502.6 mm’/ 502.6 1H165*
C.785.4 mm*/ 785.4 16167
D. 314.2 mm?’/ 314.2 16167
Answer: A

Explanation: V=mn/4 x D> x L = 0.7854 x 10°> x 8 = 628.3 mm’ This represents the
theoretical fuel displaced during one plunger stroke.

afardasin: V=1/4 x D’ x L=0.7854 x 100 x 8= 628.3 mm’ @I 63(H eL_CrrdsHev
LPerehFi B LIGOLw1fdGL Carum’ B 1T HeiT C\BTeITeTaTe) | <YbHLD.
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Q27. Which diesel fuel property mainly governs the self-ignition quality during
compression ignition without the assistance of an external spark?

Glauef i aoLITI BEVEVTILDGV Jr(HBSH CAILILIGH HTeTTH 6T U LD 10FeO6sT
(LpdEL LIGSsTenLI BiesrufLiLig) 6151?

A. Cetane Number / G\’ GL_a3r 6Tem0r
B. Flash Point / L9emreiy Limufevore”
C. Pour Point / GrLirg Limufevsre”

D. Carbon Residue / s&srjLier eTdaLd
Answer: A

Explanation: Cetane number indicates ignition quality. Higher cetane reduces ignition
delay. Engine knocking decreases. Cold starting improves. Combustion becomes
smoother.

afargasi:  CFCLar 6Ter ledFedaT SHTRNUWIBIS 6THHm6VES SVHIEDBI. i
QL CLaoT 6TaHT 6TH'FH6L HTLOH NS HOMBEEDGI. Fel'f G\BTLSHLD GLobLi(hEmGI.
10FGV BT GHDDHDFI. 6TNHW FITSH HewL CLINIEDSI.

Q28. During servicing, a technician finds that water contamination repeatedly reaches
the high-pressure pump even though the fuel filter is new. Which component should
be inspected first?

LBws eTiPQumheiT e sy OUITBGSSLILIL G (HBSTILD D Wi Di1pdHD LILLLIDG
b QBT B OFLEDGI. (1pHe06L 6T o om LIFCaFrHds Cortesst(HLb?

A. Water Separator / eurl L j QoG L

B. Fuel Injector /| @arG\edL i

C. Glow Plug / &Genr LTers

D. Intake Manifold / @erCGL g Guoest'GLimevr.
Answer: A

Explanation: Water separator removes free water. Damaged separator allows water entry.
Water damages injectors. Pump wear increases. Injection quality decreases.

afargasid: eur L QFLGrLL i Benr LSS D151 OFwedLpbsTev B LILDLING
CFsvAmgI. @aTOMsLi Coswemrud. bt Caunorerd  HHHPaHSLb.
T OIurHer G\perlLn | LTSS LI 1LD.
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Q29. Which combination correctly represents components controlled directly by the
ECU in a CRDI engine?

CRDI SiemioLiPev ECU Courguinss s BHLinibggin gn misaf'sr Ffuirer
BeHeRTLIL| 6TH1?

A. Injector + Pressure Control Valve / @a10\&L i + Di1pss s HLILITL(H auTeva ]
B. Fuel Tank + Fuel Cap / e1flQlumipeir Opmiig + cipig

C. Muffler + Silencer / 1p.%L16V] + 6HFLGTF]

D. Radiator + Thermostat / Grig CQui’L_j + Q&5 CGroreroL_m”

Answer: A

Explanation: ECU controls injectors electronically. Rail pressure valve is also ECU-
controlled. Fuel quantity becomes accurate. Multiple injections become possible.
Emission decreases.

afardad: ECU @arGmsLjosemer sLOLILBSHIEDSI. DiipdHs s (O (b
aurevaLd ECU apeurd @uidsLii®Rmgl. cTfOILITmeT Dare| 1e0eSuInTdngi. LIeV
SLL BSRTONRINGT FISHUIDTEDII. LOTF HHDEDII.

Q30. Injection pressure is increased while nozzle hole diameter remains unchanged.
Which theoretical effect primarily occurs?

BATOIRIN ST HULPHHLD A BN ESLILIBHHDG . @TT6L BTFeL FHlewar afL L LD
LOTMRTELEMEV. BBETTEV (LPSHRTGNLOWITI 6TaTaT aTenere) ] smLI(hLD?

A. Smaller fuel droplets / FPuws eTPCITHOT ST HGT
B. Lower compression ratio / &e»mbg Frihdhd alEHLD
C. Lower cetane number / Gemmbs CFL_ CLeT 6Tevor
D. Larger piston / Glifut LPevoLeor

Answer: A

Explanation: Higher pressure increases atomization. Droplet size reduces. Combustion
improves. Smoke reduces. Efficiency increases.

afardhaED:  AHIPSHBLD  AFHILILIBT  FHiFeTeHHd  GLobLi(BLd.  FHIHGTHT
FOUWISTSLD. TIFH6V (LPLPEHOLOWIGHL U [LD. L a9 GHeHMU [LD. QIFUIOHEDST © WiHLD.
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Q31. Before disconnecting a CRDI high-pressure fuel pipe, what is the safest
procedure?

CRDI 2_wij Du1pss 6TFOILITHaT GLpTemwt LIFLILISNS LpesT LOEe LD
LITGISTLILITGT DL (PG 6THI?

A. Relieve fuel pressure completely / wpip Du1psssHensgu b GlouaCuimmisev
B. Remove injector immediately / 2 1 Gar BerOREL eI HBDHMIHEL

C. Disconnect battery only / Lfer&evdheng oL (HLD J 160719 5FH6L

D. Increase engine speed / @arsdar Cousdend 2 WijdHHIHe0

Answer: A

Explanation: CRDI pressure exceeds 1000 bar. Fuel can penetrate skin. Pressure must
be released. Wear PPE. Follow manufacturer procedure.

afardgasip:  CRDI Dupssid 1085 Fsn. erfOlumper CHrenev HIeHETESGUTLD.
1p5e060  psBHensd GlaualCuipm Couenr(BLd. LITHISTLL| O LISTGRTRIEGT
D1ewfiws CauewrBd. Fniauat aulfpenmentt LisgrLimm Geaieswt(hLb.

Q32. All the following are advantages of Common Rail Diesel Injection (CRDI) EXCEPT:

Common Rail Diesel Injection (CRDI) <D1enLoLiL9a5T BaTenLogseir Dienestsaid HCLp
Car(h sl Heirenar. Hauprarend (EXCEPT) Gaimb6)s[H g% JLb.

A. Multiple injection events / Licv &L L BGTG)QIng 65T

B. Reduced emissions / @enmbs o7 GauaCuimmid

C. Independent pressure control / a5f'%5 Diipss S (HLLITH

D. Uses carburettor for fuel mixing / eriPGLim(HeiT SevewardP ST CIL L e

LwIGTLBS SIS
Answer: D

Explanation: CRDI systems do not use a carburettor. Instead, fuel is pressurized in a
common rail and injected directly into the combustion chamber through electronically
controlled injectors. This allows multiple injection events, independent fuel pressure
control, improved combustion efficiency, better fuel economy, reduced engine noise,
and lower exhaust emissions.

ofergsamd:  CRDI  Diewwotnfev  smiCriry  LwsruBSsULbaidhevenev.
erflGlurpeir  Common Rail-6v s  dpsssdev  Cadssinn'®, ECU
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SLOUUTL 1960 QUInIGLD BSTOIRSL 36T (Lpevld ChIIQUITSE 6THH HenMISH6IT
CEFNISSLILIGEDSI. DF@TTeL v HL DITOIRINNGT, SHaTDHDH HIpsD
SLOUUTH, Fobs 6THHe0, Dih% TFOILIT(HET FESBGILD, GHeHDbH FHHLD LOHDMILD
Gowbs  wrF  CeauelCuippd  Fewrsdpgl.  WsCou  &THLCrLLeny
LIGSTLI(H S GHIBMB1 6TGTLIZI HOUDTET Fo HDDTSLD.

Q33. Fuel injection pressure in modern CRDI engines is generally expressed in which
SI unit?

paTar CRDI @argarsafar 6TfOILITHeT RTORINGT DiLpSSHLD GIITSIITS
6THB Sl DevHev GV LG FEn1?

A. Pascal (Pa) / Lirevasev (Pa)
B. Newton (N) / Bupt’t_ar (N)
C. Joule (J) / gg2sv ())

D. Watt (W) / aur” (W)

Answer: A

Explanation: The SI unit of pressure is the Pascal (Pa), equal to one newton per square
metre (N/m?). In diesel engineering, injection pressure is commonly expressed in MPa or
bar, both of which represent pressure. However, the official SI unit is Pascal (Pa).

aPaTdhaELD: H(LpSBHHer Sl v Liravse (Pa) QpGLd. DS 631H FHIT LOL L (HdHS
@m Buptear (Nm?) etar eue»nmissLiibEngI.  BenLpenmuisy leFev
Aargdarsearsv MPa Disbevg) bar LieTLIGSSLILILC L TID, HHSTILI e SI
v Pascal (Pa) QpLb.

Q34. A diesel engine starts normally but loses power only under heavy load. Fuel
pressure before the injection pump is below the specified value. Which component is
the most probable cause?

61 leFeL DG G FTHTIGHILOTS C\BTL BISHEDHI. Yp@TT6L AHH % FrenLoufev

o' HCo F&5 GHmmIEDHI. RSTONRIngeT LILDLINDG (ALPp&T 6THCIITHET H(LpSHHLD
BiesrulEs Ll L Semenal afL GenDaITs 2 6TeTg]. BBNGH HHB QUTWILN [T
SHTTGHTLD 6THI?

A. Weak Lift Pump / Lievaferiorer eSLI LibLi

B. Broken Flywheel / Gasiorer LPemeraisv

C. Damaged Muffler / CasLomet 1o.%L 160

D. Loose Radiator Cap / semims Crig Cui’ L eipig
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Answer: A

Explanation: The lift pump supplies low-pressure fuel from the fuel tank to the
injection pump. If it becomes weak, the injection pump receives insufficient fuel,
especially during high-load operation. This causes unstable injection pressure and a
noticeable reduction in engine power.

afarsasi: LI by, eTOWLITHeT OGBTLI1QuPelmbshl BSTORImST LIDLIDG
SOMBD ANLPSBSHeL TIOITHDST QUPBIGIEDSI. Gl LIVATGTLOGHL HBT6V,
DiF%s Fewoufev Cuirgioret eTFCLITHET HeWLEBTFHI. BHeTT6L DTG Tnq 6T
DLpSHBLd LITHESLILIL (), ST Fohdb SemmIEDF .

Q35. Which of the following is correctly classified as an actuator in an Electronic
Diesel Control (EDC) system?

Electronic Diesel Control (EDC) iemioLiLfsv Actuator Qb FFwITS
aeSLILIBHSSLILIBH IS 61517

A. Fuel Injector Solenoid / s1iGimmeir @erGlsL i Caredermiih
B. Crankshaft Position Sensor / Eymmignqr. L1’ Henev ClFarami

C. Rail Pressure Sensor / Glrufev Diupss GlFaram

D. Coolant Temperature Sensor / n ueRTL. GlULILIHeM6L C\FGTFTT

Answer: A

Explanation: An actuator converts the ECU's electrical commands into mechanical
action. The fuel injector solenoid precisely opens and closes the injector according to
ECU signals to control fuel injection. The other options are sensors that detect engine
parameters and send input signals to the ECU.

afegamLD: pdhaCoul L i sTarLigl ECU aupmigid LOGTareml SL L enemenit BuibHr
BUIGSLOTS  LOTOMID  Jo TG, Rarolnary Caredermi® ECU  FHauareder
g LienLufev  @STONRSLT  HILOUWIDTHS SDbBSHI  aply  eTFCILITHeT
QFNISH6eL S (HLILIBHSHIEDSI. LoHD HeW6sTHGI T (HLILIRIGGHLD O\FGTFTISH6IT;
el QuIbFIsHear  Hewevenws  Semhg  ECU-&@  ssatemev ol (Hib
AL 1 | BTG

Q36. During overhaul of a diesel engine operating under high injection pressures, the
technician notices premature wear in the plunger and barrel assembly despite proper
lubrication. The fuel used has adequate lubricity, but microscopic abrasive particles
continuously circulate through the fuel system. Considering the material properties of
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fuel system components, which property of the plunger and barrel material primarily
enables them to withstand long-term abrasive wear while maintaining precise
clearance?

o wif @HTO\RINGGT H(LPpBHHHeV BUIBIGLD leFeL BT MR GIFADTEV
Clru b Cuirgy, Ffwirest F HHSCLITSHID LPewehFi topmid CLiyev
LIGSHUTeV (1pest I Ligut Cauunoretid srenr ii(bEmgl. eI meler oF
BTNy CUITHIOTRTHTE RBBBTNILD, LOBF Frdut DfLI | $156TH6T OBTL FHFI
FLpLRSBTO@T. BbHenevuev, LiemehFi-GLiged GImHaer 6ThBLI GUITHEIT LIGHTL]
bawTL_sTev CHUIDTETSHeMBU LD FI6V60W BewLGloelenuiu b LITSHIHTHES

2 5a|HMHI1?

A. High Surface Hardness / 2165 Compgin | %19 6515561 e0LO
B. High Thermal Expansion / 9iHa Gleulis affeurdstd

C. Low Density / @emmbs L[5S

D. High Electrical Conductivity / Di1d)s 106 HL & F 15 Hmesr

Answer: A

Explanation: Surface hardness directly improves resistance against abrasive wear caused
by fine contaminants. Hardened plunger-barrel pairs retain dimensional accuracy
under repeated high-pressure operation. Thermal expansion mainly affects clearance,
not wear resistance. Density and electrical conductivity have negligible influence on
precision wear. Therefore, hardened alloy steel is commonly selected.

aPardsd: AHHs CopugLin | P STHSHTEOLD BHIGHTERIWT SIPLIL| SHIBATHGTTCD
gmubd Caunortarseamsd FHmaEngl. SYyaribssr L erehFi-CLgew
DF®H  pdBHFId  Hevelwr  PewGeualemws  LgmofSEngl.  GleuLiL
affeurdsid Caunorer erHivients Chrguits QUPBRISTS. ALjHF oHMID
LOGTHL G HIGEDOST (1pHBEUI HTIeILOV6V. HHCe By T ILIBSSLIIL L. DeuTi]
aIe6L LIIaTLI(HSSLILIH EDFI.

Q37. Assertion (A): Modern Common Rail Diesel Injection (CRDI) systems maintain
nearly constant rail pressure independently of injection timing.

Reason (R): Electronic Control Unit (ECU) controls injection quantity and timing
separately through electronically actuated injectors while rail pressure is regulated
independently. Choose the correct answer.

Assertion (A): paTer CRDI DienioLi 60, @arGlmangar CuysHe0hba Hestuirs
CruPeL DipdHHLd CliBLOLITEYILD HenevwiTds LIFTLoRESLILIHHDSGI.
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Reason (R): ECU 1fairasram @aro)maL fosal'ar ipeuld BaTO)mImesr Hea| LoPMILD
GCrrsens safssains s HULbSSIEDS; Guisy iupssLd Sef
&L (B 19 60 LigTof S&sLILH En .

A. Both A and R are true, and R is the correct explanation. / A .ommib R @yewsr(hib
s R 6T@rLIZ1 A-&(P FPUITRT @POTSHSLD.

B. Both A and R are true, but R is not the correct explanation. / A opmid R @gessr(h'io
F1f; Dpearmev R FwimeT afemEsd isvev.

C. A is true, but R is false. / A #f'; R gaum).
D. A is false, but R is true. / A saumi; R &f.
Answer: A

Explanation: CRDI separates pressure generation from injection events. The ECU
independently commands injector opening duration and timing. Rail pressure is
maintained by the high-pressure pump and pressure control devices. This separation
improves combustion efficiency and emission control.

afardad:  CRDI Diewwolifev  Diipss 2 (HeuUTShHIpd  DTO)NIageILD
Satdbgarwins CFwebRarwear. ECU @earGmasci $oiny Gorp  wpmibd
DiaTena SLHLILBSHIEDSI. Uy DIpsSsHd © wif DiipdHd LIDLI LOHMILD
SLOUUTL®H aureveutey LgTofSsLiLibEngl. @sermev erfin] Foeid Lord:
S (HLr(hd CuobLi(h Hetmes.

Q38. A technician defines atomization as "breaking diesel fuel into extremely fine
droplets before combustion.” During injector testing, poor atomization results in smoke
and incomplete combustion. Which factor most directly improves atomization quality
in a modern diesel injector?

6(H C\BTLILBIL L1 B jeosTi Digwieurdasid (Atomization) 6T@TLISI "ledeL
TPQILITHewar TSNS (LPGIT LOS BIwTew it HIPBATTES LOTDMIGIFI" 6TeS
UHTUINISIEDTT. DTG CFTHHGTUTL HGFYIAITHBLD HHMHBSTGV 1 |68
LOMMILD (pLpenLowtmm eTIFLIL| s7DLIBEDSI. BaTeT 1edFsb BaTGIREL L 6THSb
HTyesst) HaieTdssdhend Corguitas GuobLbsgiBEng?

A. Higher Injection Pressure / i85 RaT0)mamqasr Di1pdHHLD

B. Lower Coolant Temperature / &Hemmbs e HL (B Hrer GlauliiBensv
C. Larger Fuel Tank Capacity / GQiflus erfQummeir Glpmriig

D. Longer Fuel Line / pemorer erfGImmar GLomus
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Answer: A

Explanation: Higher injection pressure produces finer fuel droplets. Fine droplets mix
rapidly with compressed air, promoting efficient combustion. Better atomization reduces
smoke, fuel consumption and emissions. Coolant temperature and tank size do not
directly improve spray formation. Therefore injection pressure is the governing factor.

afarEHsLD: ANFHH DATONRInGAT DHUPSHBLD THCIT(HENET BHieswsTest s HielsarTss
IOMIEDG..  DoGielFser  STONILET CaUBoTe:  HUEEDTDOST.  BHETTGV
ApUpEOLOWITET  6TFLIL], SDDBS L{gHd LOPMILD SOMbD LOTF  HeNLSHHDSFI.
&L (HLd GlauLiiBensv Devevgl C\BTL G HeTa] IHeIaITohESD CBHIIgUITS
LITHEHTHI. ECal Nb%E BaTOIRImger AHLpssCGLo Ffwimer LiFev.

Q39. A high-pressure common rail system develops a rail pressure of 160 MPa.
Convert this pressure into bar, which is commonly displayed in diesel diagnostic
equipment.

6(H CRDI DienioLiL 6L Glrufev DiapdHLd 160 MPa Dps © 6iTerg 1. BHeHEIT leFeL
LifCGFrgmenast HHalsalsv QTgiaims LuiaTLhSS LI(bHLWD bar DevaETs LOTHMIS.

A. 1600 bar / 1600 Ly

B. 160 bar / 160 Ly

C. 16000 bar / 16000 LTy
D. 16 bar / 16 Lty

Answer: A

Explanation: Using the relation 1 MPa = 10 bar, multiply 160 by 10. The calculated
pressure is 1600 bar. Such high pressures ensure excellent atomization in CRDI systems.
Modern diesel engines commonly operate between about 1000 and 2500 bar.

afergasid: 1 MPa = 10 bar ereirLigmev 160 x 10 = 1600 bar. g1 CRDI Siewioi fev
STeTLILI(BLD FTHTIHT D WIf D1pSSH GUTLDLITGLD. A% ipSSLD FDbS
ANBYITESESHND D _(HUTHSEDSHI. BBV 6T | Fwar AHHHFBHDII.

Q40. During injector calibration, the fuel delivery rate is 48 mm?/stroke while the
engine operates at 1500 injection strokes per minute for one cylinder. Neglecting
leakage losses, determine the approximate fuel volume delivered per minute.

BaTOMSL [ HOLICTager OFu u ioCLimgi, spam el Crrasdng 48 mm?
TPQLITmeT G\ FVISHLILIHEWG1. 531H FeOasTL HISH BLOL HHENS 1500
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BaTO)MIngaT aOL TGS BewL CILIMIAFTD&T. HF0| BeLenev 6Tes 6V, 6(H
BLOLSFHe0 aupmisLiiBd GLorgs eTFGILITHAT Diee)| 6TeITa?

A. 72 cm?*/min / 72 Q.10 HLOL 1D

B. 7.2 cm*/min / 7.2 QF.153/BLOL_LD

C. 720 cm’/min / 720 Q.15 HLOL 1D
D. 0.72 cm’/min / 0.72 QF.15*/[HLOL 1D

Answer: A

Explanation: Fuel volume = 48 x 1500 = 72000 mm?*/min. Since 1000 mm? = 1 cm’,
divide by 1000. The result is 72 cm*/min. Such calculations are useful during injector
calibration and fuel pump performance testing.

aPeIT&HBLD: 48 x 1500 = 72000 mm’/BHLOL1b. 1000 mm* = 1 cm’ 6TGTLISHT6L 72000
+ 1000
TP Ourher LibLt CFrgenarsaley LIIGTLI(HSSLILIH HeTD6T.

72 cm’/BLOLLD. BFHFBmBUl FHastahHFHT DATOWRELF  LoPMILD

Q41. A modern diesel engine equipped with Common Rail Diesel Injection (CRDI)
suddenly exhibits delayed throttle response, increased smoke, and reduced fuel
economy. Diagnostic tests reveal that the rail pressure sensor is transmitting incorrect
pressure values even though the high-pressure pump is functioning properly. Which
system characteristic best explains why the engine performance deteriorates under this
condition?

CRDI iewioLn L&t Jn 1qu1 paTaT leFev BairedeleL Heblyer pdsFev(CrL L j
LIFV HTLOSHLOTEDG I, HIHLDL [0FH HHBFEEDSGI LoMMID TFOWLITHAT FIHBHGTLD
&mwEDSI. LIFCFraemaru ey, © wif Diipss LIDLT FPUWITSH RUIBIERTTEILD
CruPev DpsHB GClFaTFTI HauwTaTr HHeenev ECU-5& il j[Hmgi1. Bbs
Henevuev e air OIFUILEDET GEHDAISDBTET (LPHBUI HGHLOLIL | LIGSTL| 6T I?

A. ECU depends on accurate sensor feedback for injection control / ECU @airGlsgangeir
SL(HLILITL 19 D& HI60OUILOTET QF@THTI HBAIGHCV FTFHSHINTTS]

B. Glow plug controls rail pressure / &Gt Lo GrufeL Di1ps555Hem5

ot BB S51ADS)

C. Lift pump directly controls injector timing / e91 1" LiubLt Cpyiguitss RerGlegdsL i
Crrgams s (HLLbS351EnSI

D. Water separator regulates combustion temperature / eurl L j QFLiGri L j 615 |
GauliLBensvem &L HLILIBSSHIFEDI1
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Answer: A

Explanation: The ECU continuously relies on rail pressure sensor feedback for
calculating injection quantity and timing. Incorrect pressure information results in
inaccurate fuel delivery. This leads to poor combustion, smoke and loss of power.
Modern electronic diesel systems are closed-loop control systems. Hence sensor accuracy
is critical.

afarsain: ECU QT Bg Oufev DiipsHd OFTFTT $H6UH6V DiIq LILIGHL UITSHG
Carant(h @DaTOMIngaT DtaTenauujld CBIGmBUD HewTdhH(HEDFI. BHaipTet
HBAUD HMLSHHTL FaUDTaT TFCILITHT DiaTe| OClFISGHLILIBHLD. BTV
ApApEOLOWIDD GTIALIL |, HBLDL [0 LoPMILD FdB BipLin | erDLIBLD. 6TaTCar C\Fas T
HI16060WILD LOF LD (LpSFUILDTETSI.

Q42. A diesel vehicle is tested under identical operating conditions using an Inline
Injection Pump and later a Distributor-Type Injection Pump. If the objective is to
reduce overall pump size while maintaining uniform fuel distribution to all cylinders,
which pump type is generally preferred for compact multi-cylinder engines?

G GFwievLm (h Heneuu e 6(h leFeL UTHATHHV (LPBHIL BT HGUEIT
RTOIRIn&T LILDLT LoPMILD LIGTET] 19 a0l FLIUL L [ evend B@TO)gdmyes LILDL
LiwsTLhgH CFrgener QFUn b EDSI. LIDLIGT DiaTenal GHemmddI
NS FOTL fH@HBGLD FLOLOTET 6T GILITHeT afBCUITESemSLT GLim
Couaisr (hOLpet'sv, FPut LIV-FeOGHTL | D6irel T H@1HhdBGH OLITHIOITS 6THd LILDLI
Caia OFuni' b Ena?

A. Distributor-Type Injection Pump / g ool PLPupt’ L evienas BerGlmanqair LbL
B. Inline Injection Pump / @eirenevair @erGlmanqair LILDL

C. Mechanical Lift Pump / @Quipdr a8 LibLi

D. Priming Pump / LPewgLdmi LibL

Answer: A

Explanation: Distributor-type injection pumps use a single pumping element to supply
fuel sequentially to all cylinders. This design makes them lighter, more compact, and less
complex than inline pumps. Inline pumps, with one pumping element per cylinder, are
generally preferred for heavy-duty, high-output diesel engines.

afardaid: gevl FLup’L § aiend Dardlyamer Liblfev oG Liubifmr o mi'n |
NS5 FOTL [H@hHSGLD e enFUITS 6TFOIITHENAT GULPBISHEDSI. BBHTT6L
Lubs FPur SieTe), GeODHSB GTeHL LOPMILD 6Taful HewLoLl | OBTERTL BT
B(hESLD. PAICUTH FeOTL (hHEPLD Hest'Gphel LIUDLIBI © ML (HeiT GClsTesrL
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BDATEHCUGT LILDL|H6T, HHB Fohd CHramaIlbd &aTIs leFe B6r et HaeD
LTLI(H S LILI(H HTmerr.

Q43. During routine maintenance, water contamination is detected before fuel reaches
the high-pressure injection pump. Which component removes water from diesel fuel
to prevent corrosion and injector damage?

aULp&sLoTeT LIFTLOF I PaTCLITSI, © wif Di1pss BTO)InG6T LILDEHLI DIGHL U LD
(PG 10Fe06V HEHSTEHT I HBEUHH(HLILIGI Hesst LWL ILIBHEDSBI. HIhLILTg L1t | LopmiDd
BaTONHL [ CIFpdHendd HaTids 1eFele0 D T HTess 60T 6THD Jn M)

LIPS ED31?

A. Water Separator / eurl L j GGl L

B. Carburettor / i G

C. Glow Plug / &Cenr Lo

D. Intake Manifold / @arGrLg CoasfCLimeu®

Answer: A

Explanation: A water separator removes moisture and water droplets from diesel fuel
before it reaches the precision fuel injection components. Water reduces fuel lubricity,
promotes corrosion, and may damage high-pressure pumps and injectors. Clean, dry
fuel improves system reliability and service life.

afardgad: eurl L i QFLCIL L] 1eF606L 2 eitarr Hewy LIGg1 CeuelCuipmiEngi.
B TfOWITHOTGT LOFBHS BRTEHLOGHII GSeDDSHFHI HIBLILIIG LIeHLIL LD © Wi DiLpSHD
Lol opmid  @arGNsLjsaler Casshensujd IMLBHSSHID.  HTUIGHLOUITET
LOMMILD D _6ViBS THOWITHAT QULPBISLILIHAIBTED HEHLOLILIGIT BLOLIGESSH G GHLOU JLD
Dbl |@IBLD HH SN HRGTDGIT.

Q44. A diesel fuel tank is designed with internal baffles. During rapid acceleration and
braking, these structures primarily improve fuel system performance by reducing
which phenomenon?

6(h leFeV eTFGILIT(HeIT C\BTL 19 ufeir © 6irCar Baffles Qlurpg s (Hereres.
aIrEaTd HieGyesr CousiibSHLILIBICUTFID LICrS C\Fuu ubCLirg b, Benai
6ThD BB GHODLILISET (LpeuLd 6THOILITHET el fer G\FuicvHmenesr
Crobi(hd g 1E@T D6 ?

A. Fuel Surge (Sloshing) / e1fG)ummHeir Diemevdaev (Fuel Surge)
B. Fuel Flash Point / e1fGlurperfasr SLimmid Geiliienev

RLA ACADEMY DIESEL MECHANIC-521 Click here to Join Group: ® © @ g|



https://whatsapp.com/channel/0029Va9vxooFi8xasVgfCr3O
https://youtube.com/@readylearnachieve8491?si=JdfrtMrAESEttLKI
https://t.me/readylearnachieve
https://www.instagram.com/rlaacademy?igsh=MW0xb3Jyd2lidG9ydQ==

C. Fuel Cetane Number / e1ifQumperfiesr Gl GL_air cTemer
D. Injector Opening Pressure / @&rO\Q&L i oL | DiLpdHHLd

Answer: A

Explanation: Baffles reduce fuel movement (sloshing) inside the fuel tank during
acceleration, braking, and cornering. This helps maintain a continuous fuel supply to
the pickup pipe, minimizes air entry into the fuel system, and improves engine reliability.

aPergain: Baffles erifGlimpeir C\bm g dGeir eIMLIBLD TFOILITHAT HeWELIFFeNeL
(Fuel Sloshing) @ewmadarper. Gsearmev rfGLITHT 2 PehFHev OBTL fHII
BOLOLIMID, HTHOMI  TICLITHeT  GLpTUieL BIewaIgHl  GHenpujd, CLogpid
RPN WISHS RO DTS TFCIITHGT auLpRIGeL 2 Mid GFuniiLibhHEDGI.

Q45. A diesel fuel filter removes 98% of contaminant particles from fuel. If 5000
particles enter the filter, approximately how many particles remain after filtration?

6(Ih 1eFeV GTFOWIT(HGIT QNG HL G 98% LOTFrd HIHGTHMNGT HEDMIHDHI. 5000
BIHGTHGIT Q1GBL 19 FHSBT BHIGHLPHSTEV, QG HLL VIS LING FLOTH 6THSHemaT
BHIBTHGIT 16BLOHIHHLD?

A. 100
B. 50

C. 500
D. 1000

Answer: A. 100

Explanation: The filter removes 98% of the particles, so 2% remain. Remaining particles
= 5000 x 2/100 = 100. High filtration efficiency protects precision fuel injection
components, increases injector life, and improves engine reliability.

oG GBI 98% BHIKOTHOT ANEDMIIBT, 2% HI%HaTH6T Lol (HLD
L8 SLOTHEGLD. LOBAPSTAT HIHGTHGT = 5000 x 2/100 = 100. 2 wif g &L (HLb et
DATOIRSLJ LoPMILD D WIf Di(Lpd LILDEOLI LITHIHTSHII, THOWITHET HewLOLIL 63
QU [GGTU LD [BLDLIBSHSHETGHOLOGOUIU LD HBE BT BB .

Q46. Which diesel injection technology provides the greatest flexibility in
independently controlling injection timing, fuel quantity, and multiple injection
events?
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Bar6\mIngar CoILb, 6TFOILITHET D6 LoPMILD LIeL HL L BarG)mIngear (Multiple
Injection) WEwiaimenm Sals et wins s HLILIBGSS Hb% CIbBLH |5 56T ehLD
QULPBIGLD LleFe) BRTO\RI&T C\BTLIGVBIL LILD 6TFH1?

A. Common Rail Diesel Injection (CRDI) / &t Glrufev enL_gdhi’ Baro)edgng et
(CRDI)

B. Gravity Feed System / Lj@fu§5in | 61PQITHIT euLpBIGSLD DiewLOLL |

C. Mechanical Carburettor / @Quibgy srijt Gy i

D. Inline Mechanical Feed Pump / @eremever @uinbdy 61GLmmeir LibL

Answer: A

Explanation: CRDI stores high-pressure fuel in a common rail, allowing the ECU to
control each injector independently. This enables precise control of injection timing,
fuel quantity, and multiple injection events such as pilot, main, and post injection. The
result is improved fuel economy, lower emissions, and reduced combustion noise.

afardasip: CRDI Dewionfev o wif dpss erfolmmer Common Rail-6v
CaaosaLiibingl.  ECU  oaibleurm  @arGmsLeangud  saf'ssefuirs
SLHLILBSS1015T60 BTOIImaT ChLb, eTFCILITmHerT Dea] Lommid Pilot, Main,
Post Injection CLiratm Liv HLL RTORImaTHEmar FHisvaOwiors HL(HLILIbSH5
W1y FEDGH1. BBHTT6L THOGIIT(HET FIHBERTLD, HenMbDH LOTH LOMMILD GSeDDbHS 6THLIL|
FhHBHLD HeOLGHEDII.

Q47. In an electronically controlled CRDI diesel engine, which sequence correctly
represents the control process from the driver's accelerator pedal input to fuel
injection?

6TevaL graul'd CRDI teFev airgdal’sv, oL (Hbar pdFeuCrLL i Gl 6L

o rafL 19 60(hb31 6TFOILIT(HET BHTO)RInY&T HeWL OILINILD axiewy FfuiTes

SL LT GlFwisvipemnm auflend 6131?

A. Accelerator Pedal Sensor — ECU — Injector Actuator — Fuel Injection /
WaEFCILLf Qe GFarary — ECU — @arGmdL i pdharCai’Lj —
TPOILITHeT B@TOMTng eoT

B. ECU — Accelerator Pedal Sensor — Fuel Tank — Injector /ECU — b5 e0CrL L
Qe Q\Fairami — e1FGILIT(HeIT CO\BTL I — BT\ QHL [

C. Injector Actuator — ECU — Sensor — High-Pressure Pump / @ar0\mdhL i
WaEFCeoul L — ECU — GlFarami — o wif Diipshs LbLl
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D. High-Pressure Pump — Sensor — ECU — Fuel Tank / o wij Di1pss Lot —
Glgaragry — ECU — e1fQummeir Gl ig

Answer: A

Explanation: When the driver presses the accelerator pedal, the accelerator pedal position
sensor sends an electrical signal to the ECU. The ECU processes this input along with
other engine sensor signals and commands the injector actuator (solenoid or piezo) to
inject the correct quantity of fuel at the proper timing.

afardad:  PLU (BB WHFeuCILLT GlLLanev DipsHHIdCLITSI, DsHFeCrLL
Ourew Gurdager Gearari ECU-d¢@ wWeardsearer g jfmgl. ECU bz
SHAUHGULD LoDD OFSTFTIHEGTNGT HBaIcLSHTULD G\ FWITSS, DOTOIREL [
WEFCoUL L 5P (CFrelarmilh Dicvevgl LIGHT) SLLMAOT QULPBIGHHEDFI.
Digar cpeud FPwimear CrrsHer Chenanimer Diare| eTFOILITHT B&TG)MHL
Qb EwG.

Q48. Which feature is primarily responsible for reducing diesel combustion noise in
Quiet Diesel Technology?

Quiet Diesel Technology-uf6v tedev 611 | FHHH®B SHHDESLD (IPHFUI HLDFLD
eTHI?

A. Pilot Injection / ewLieuL. ReTORIng GT

B. Larger Fuel Tank / Gliflus 617G\ meir Glpmi’ig

C. Gravity Fuel Feed / 1 j@fufiLi | 61PGILIT®HaT 6uLpmISE6D
D. Mechanical Governor / @QuibHr HaiFesti

Answer: A

Explanation: Pilot injection introduces a small quantity of fuel before the main injection.
This allows cylinder pressure to rise gradually, resulting in smoother combustion, lower
engine knock, and reduced diesel combustion noise.

afardaid: Pilot Injection (wpewmuied wpsHs DTOIRHImIeIES (LpaT FPWI DaTe
rfQlumpeir  COFaISSLILIBIDGI. Bseme FeOarLflar Dipssd GlLogiars
o wiipgl, 6L | QLoaTeniouirs HewL CLINIEDFI. BBH@T (LPGULD leF6V [bTd LODMILD
eTPLIL | FSHBID SPLILIL_5555 HeTaleL GHHDEDII.
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Q49. In the HEUI (Hydraulically Actuated Electronically Controlled Unit Injector)
system, what provides the hydraulic force required to actuate the injector intensifier
piston?

HEUI (Hydraulically Actuated Electronically Controlled Unit Injector) <Diemior i Pev,
BHTONGHL [ BT arFenLny Lo ewer Quidss Chenanmer enanL gre0d
FHHeI 6TFH1 QULPBISIEDSI?

A. High-pressure Engine Oil / o wiff Di1pss @aredar eTanrolemri
B. Coolant / o euessrL

C. Diesel Return Fuel / &pLor b 1eF6v eTGIuTHET

D. Intake Air / ® 6iTeuTRIGLD HTHM)I

Answer: A

Explanation: The HEUI system uses high-pressure engine oil as the hydraulic medium
to actuate the injector intensifier piston. The piston then generates the required fuel
injection pressure inside the injector. Injection timing and duration are electronically
controlled by the ECU.

afardaid: HEUL Diewolifed o wif diipss @aredar eTautblewiis enamL rredd
oarL_g1o7%h LIIGTLBHSSLILHEDSGI. D31 BT arFenLiwtf LPeroLener Buidhd,
DarOIMsL hHGem Chananurar TfOITHET IPSHBHMSD 2 (HUTHGHEDSI.
Rarolmangar  Corapd &t Dtemayd  ECU  apevid  lararasmiaimss
S (BB S SUILH BETmeT.

Q50. Which statement correctly describes the electronically controlled fuel injection
systems used in modern Cummins and Detroit Diesel heavy-duty engines?

paTesr Cummins topmib Detroit Diesel sarygas @eirgderaeatsy Liwisrbhss (b1b
LOasrasraml 6TFOILITHET BGATORINGGT HGHLOLIL [HENAT FFUITSH QTTHSLD Fo DI
eTHI?

A. ECU continuously controls fuel quantity and injection timing using electronic
sensors. / ECU 1feirasramy G\Fairamisalar saai1e0ar g LiienLuiev 6ol mer
Dtareneuu Lb BaTG)MIngat Chydhengu b C\BTL [HghI L HLILIDHSSHIEDSI.

B. Fuel quantity depends only on gravity. / 61ifGLITHeiT DierTe)] L@ TuTFLIeHLI

1oL (HCLp FTFBGIGTETSI.

C. Injection timing is fixed mechanically under all operating conditions. / Sienerd g
QrwevLIT (h Femevsalapid BerGlmanger Grrd RuibHr (LpeomUTeL HenevwiTds
BHHSLD.
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D. Glow plugs regulate injection pressure directly. / Garr LT SaH6T D@TO)QTng GOT
DiLpSSHend Chriguirs s (HLILIH S IERTmT.

Answer: A

Explanation: Modern heavy-duty diesel engines from manufacturers such as Cummins
and Detroit Diesel use electronically controlled fuel injection systems. The ECU
continuously processes data from multiple sensors and adjusts injection timing and fuel
quantity according to engine speed, load, and operating conditions. This improves engine
performance, fuel efficiency, and emission control.

aPardasLd: paTer Cummins Lopmmib Detroit Diesel sarygs @eradarsafsv ECU opmid
e eresraml OFaramiser LwarLbhgsriniharmer. ECU, @arsdear (Ceausib,
greop LopMIDd OFwievLIT(H HenevEemer OBTL JHdI BT HTeE GBI, 6TFCIITHIT
Itareneuu Lb BTG\ Inger CBIHeHU LD HIGVOUWILDTSE LOTHNIHDSEI. BHGT (LPGULD
GlFwicvEmer, eTCILITHET FhHerid oHMID Lo L (KL CrotbLi(hHermerr.

Q51. A Common Rail Diesel Injection (CRDI) system maintains a fuel rail pressure of
180 MPa. During diagnosis, the technician needs to express this value in kPa to
compare it with ECU live data. (Given: 7 MPa = 1000 kPa). Which value correctly
represents the rail pressure?

69 Common Rail Diesel Injection (CRDI) DienioLiPev 61 Glimmer Glrufev
DiLpdHHLd 180 MPa s o sitengl. ECU Live Data-ayLar s 9 Glsrifevmi L
b1 jewri Bgewest kPa s ompm Coveist Hib. (GlsrBssrin’t gi: 1 MPa = 1000
kPa). sfwirest odli'n | 61351?

A. 180,000 kPa / 180000 kPa
B. 18,000 kPa / 18000 kPa

C. 1,800 kPa / 1800 kPa

D. 18 kPa / 18 kPa

Answer: A

Explanation: Since 1 MPa = 1000 kPa, multiply 180 x 1000. The pressure equals
180,000 kPa. CRDI systems require extremely high pressure for fine atomization. High-
pressure conversion is frequently used in diagnostic software.

aferrdhasn: 1 MPa = 1000 kPa sterusmev 180 x 1000 = 180000 kPa. CRDI
DL Pe0 0% 2 Wihd DHIPSSLD 2 (HEUTSSLILIGEDSI. BDBHI  BHIGHTe LI
DigIaiTdhEsend alpnisEngl. ECU LfCGsrsamearsaflsv @bs v LOTHDOLD
LiwisTLI(h EmG 1.
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