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STRUCTURE AND FUNCTION DESCRIPTIONS

D27DT ENGINE

» Major Components in Engine and Engine Compartment

The advanced electronically controlled D27DT engine that has high pressure fuel system has been introduced to this
vehicle. It satisfies the strict emission regulation and provides improved output and maximum torque.
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Y220_01001
1. Coolant reservoir 6. Fuse box 11. EGR valve
2. FFH device 7. Battery 12. Air cleaner assembly
3. Brake fluid reservoir 8. Fuel filter 13. Turbo charger

4. Washer fluid reservoir
5. Common rail

9. Power steering pump
10. Priming pump

14. QOil dipstick
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» Engine Structure

Front View

Rear View

Y220_01002

. Coolant pump pulley
. Alternator

11. Cam position sensor
12. Drive plate (MT: DMF)

17. Power steering pump

1. TVD (Torsional Vibration Damper) 7. Viscos fan clutch 13. Qil filter

2. Air conditioner compressor 8. Auto tensioner pulley 14. Vacuum pump

3. Power steering pump pulley 9. Auto tensioner 15. Crank position sensor
4. |dle pulley 10. Poly-grooved belt 16. EGR valve

5

6

18. EGR to center pipe
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Top View
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19. Cylinder head cover 24. Fuel pipe 29. Booster pressure sensor
20. Intake manifold 25. Injector 30. PCV valve and oil separator

21. Water outlet port
22. Common rail
23. Fuel pressure sensor

26. Fuel return line
27. Qil filler cap
28. Glow plug

31. Oil dipstick
32. EGR-LH pipe
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Left Side View
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Right Side View

Y220_01004

33. Cylinder head
34. Cylinder block
35. Oil pan

36. Drain plug

37. Turbo charger

38. EGR-RH pipe

39. PCV valve and oil separator
40. Oil dipstick

41. High pressure pump

42. Turbo charger booster vacuum
modulator

43. EGR valve vacuum modulator

44, EGRvalve

45. Exhaust manifold
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» Specifications

Description Specification
Engine Type/Number of cylinders D27DT/5-cylinder
Cylinder Inner diameter (mm) 86.2
Stroke (mm) 92.4
Displacement (cc) 2696
Compression ratio 18:1
Maximum output (ps/rpm) 170/4,000
Maximum torque (kg-m/rpm) 34.7/1,800
Idle speed For Manual Transmission 750 + 50 rpm
For Automatic Transmission 750 = 50 rpm
Valve Intake Opens (BTDC) 16°
Closes (ABDC) 33°
Exhaust Opens (BBDC) 46°
Closes (ATDC) 21°
Camshaft Type DOHC
Fuel system Fuel type Low sulfur diesel

Fuel pump type

Vane pump in HP pump

Fuel supply pressure

HP pump inlet port: max. 400 mbar
HP pump outlet port (with IMV fully open):
over 1,050 bar

Water separation in fuel filter

at every 10,000 km

Fuel tank capacity (¢)

80

Lubrication system

Oil specification

SAE 10W40, 5W40
(MB Sheet 229.1, 229.3 approved oil)

Lubrication type

Forced delivery

Qil filter type

Full flow, filter element type

Oil capacity (%)

6.8 ~ 8.3

Cooling system

Cooling type

Water cooling type

Cooling fan operation type

Belt operated typr

Thermostat: Fully
Open: 100°C)

Opening
temperature (°C)

85

Type

WAX pellet type

Coolant capacity (%)

. 11.5
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ENGINE PERFORMANCE CURVE

» Output and Torque

Torque [Nm]
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» Oil Temperature/Pressure and Boost Pressure

Oil pressure [bar]

Boost pressure [bar]
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GENERAL DIAGNOSIS
Condition Probable Cause Correction
Hard Starting Malfunction of Faulty fuse. Replace the fuse.
(With normal Ignition System -
cranking) Faulty spark plug. Clean, adjust the plug gap or

replace.

Electric leakage at the high
tension cable.

Replace the cable.

Poor connection of the high
tension cable or lead wires.

Replace the cable or wires.

Improper ignition timing.

Adjust the ignition timing.

Faulty ignition coil.

Replace the ignition coil.

Malfunction of

Lock of fuel in the fuel tank.

Feed the fuel.

Fuel System Dirty or clogged fuel filter. Replace the filter.
Clogged fuel pipe. Clean the fuel pipe.
Malfunction of the fuel pump. Replace the fuel pump.
Malfunction of the fuel injector. Replace the injector.
The foreign material in the fuel Clean the fuel tank.
tank.

Decline of Poor tightening spark plug. Tighten to the specified torque.

Compression Compression

Pressure Cracked cylinder head gasket. Replace the gasket.
Inadequate the valve clearance. Adjust the clearance.
Leakage of the valve clearance. Repair the valve.
Interference of the valve stem. Replace the valve or the valve

guide.
Low elasticity or damage of the Replace the valve spring.
valve spring.
Abnormal interference of pistons Replace the piston ring.
and cylinders.
Excessive wear of pistons, Replace the ring or the piston
rings, or cylinders. and boring or replace the
cylinder.

Others Broken timing belt. Replace the belt.
Loosening, damage or leakage Connect the hose correctly or
of the vacuum hose. replace it.
Leakage of intake system. Replace intake system.

Lack of Engine Decline of Refer to above in this page. Refer to above in this page.
Power Compression
Pressure

Malfunction of
Ignition System

Improper ignition timing.

Adjust the ignition timing.

Faulty spark plug.

Adjust or replace the spark plug.

Electric leakage or poor
connection of the high tension
cable.

Connect the cable correctly or
replace it.
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GENERAL DIAGNOSIS (Cont’d)

Condition Probable Cause Correction
Lack of Engine Malfunction of Clogged fuel pipe. Clean the pipe.
Power Fuel System Clogged or contaminated fuel Replace the filter.
filter.
Others Clogged exhaust system. Check and repair the system.
Clogged or contaminated air Clean or replace the air cleaner
cleaner element. element.
Leak of the intake manifold Replace the gasket.
gasket.
Dragging brakes. Repair or replace the brakes.
Rough Engine Decline of Refer to “Compression Pressure Refer to “Compression Pressure
Idling Compression Test”. Test”.
Pressure
Malfunction of Clogged fuel pipe. Clean the pipe.
Fuel System

Clogged or contaminated fuel
filter.

Replace the filter.

Malfunction of the fuel pressure
regulator.

Replace the regulator.

Malfunction of
Ignition System

Malfunction of the spark plug.

Adjust or replace the spark plug.

Electric leakage or poor connec-
tion of the high tension cable.

Connect the cable correctly or
replace it.

Poor ignition timing.

Adjust the ignition timing.

Malfunction of the ignition coil.

Replace the ignition coil.

Others Clogged or contaminated air Clean or replace the air cleaner
cleaner element. element.
Leak of the intake manifold Replace the gasket.
gasket.
Poor connection or damage or Connect the hose correctly or
leakage of the vacuum hose. replace it.
Engine Hesitate | Decline of Refer to “Compression Pressure Refer to “Compression Pressure
(Upon pressing Compression Test”. Test”.
accelerating Pressure
pﬁdf’?]l’ t::qe K Malfunction of Poor ignition timing. Adjust the ignition timing.
oiavedtes o | lgnition System P k plug or Poor adjust- Replace the pl djust th
delayed re- oor spark plug or Poor adjus eplace the plug or adjust the
sponse This ment of the plug gap. gap.
situation is Electric leakage or poor connec- Connect the cable correctly or
remarkable tion of the high tension cable. replace it.
when cruising or
starting.) Others

Malfunction of the air cleaner
system.

Clean or replace the air cleaner
system.

Leak of the intake manifold
gasket.

Replace the gasket.
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GENERAL DIAGNOSIS (Cont’d)

Condition Probable Cause Correction
Engine Surging | Decline of Refer to “Compression Pressure Refer to “Compression Pressure
(Engine power Compression Test”. Test".
makes Pressure

fluctuation in a

Malfunction of i i
fixed speed and Fuel Systom Clogged fuel pipe. Clean the pipe.
speed changes Clogged or contaminated fuel Replace the filter.
without filter.
operating the Malfunction of the fuel pressure Replace the fuel pressure
acc(;elleratlng regulator. regulator.
edal. , .
P ) Malfunction of Malfunction of the spark plug. Adjust or replace the spark plug.
Ignition System Electric leakage or poor Connect the cable correctly or
connection of the high tension replace it.
cable.
Poor ignition timing. Adjust the ignition timing.
Others Leak of the intake manifold Clean or replace the gasket.
gasket.
Leakage of the vacuum hose. Connect the hose correctly or
replace it.
Excessive Overtheated Refer to “Overheat” in this page. Refer to “Overheat” in this page.
Detonation Engine
(According to Malfunction of Abnormal spark plug. Replace the spark plug.
the opening Fuel System P .. .. Adi he iqniti ..
range of Mal- oor ignition timing. just the ignition timing
function of Electric leakage or poor Connect the cable correctly or
metallic is connection of the high tension replace it.
made with cable.
abn:)rmal Malfunction of Clogged or contaminated fuel Clean or replace the fuel filter
explosion) Ignition System filter and fuel pipe. and the fuel pipe.
Others Leak of the intake manifold Replace the gasket.
gasket.
Excessive carbon deposit due to Remove the carbon.
abnormal combustion.
Overheat Malfunction of Lack of coolant. Refill coolant.

Cooling System

Malfunction of the thermostat.

Replace the thermostat.

Malfunction of the cooling fan.

Check or replace the cooling
fan.

Poor water pump performance.

Replace the pump.

Clogged or leaky radiator.

Clean, repair or replace the
radiator.

Malfunction of

Poor engine ail.

Replace engine oil with the

Lubrication specified one.
System Blocking oil filter or strainer. Clean or repair the oil filter or the
strainer.
Lack of engine oil. Refill oil.
Poor oil pump performance. Replace or repair the pump.
Other Leakage of ol Repair.
Damaged cylinder head gasket. Replace the gasket.

CHANGED BY

EFFECTIVE DATE

AFFECTED VIN

ENGINE ASSEMBLY
DI ENG SM - 2004.4


biteur r
pab4


_=eExXTON

DI01-13

GENERAL DIAGNOSIS (Cont’d)

Condition Probable Cause Correction
Poor Fuel Decline of Refer to “Compression Pressure Refer to “Compression Pressure
Consumption Compression Test”. Test”.
Pressure
Malfunction of Leakage of the fuel tank or the Repair or replace the fuel tank or
Fuel System fuel pipe. the fuel pipe
Malfunction of Improper ignition timing. Adjust the ignition timing.
Ignition System Abnormal spark plug Replace the plug.
(Excessive carbon deposit,
inadequate gap, burnt electrode).
Electric leakage or poor Connect the cable normally or
connection of the high tension replace it.
cable.
Malfunction of Malfunction of the thermostat. Repair the thermostat.
Cooling System
Others Improperly installed valve. Repair or replace the valve.
Low pressure of tires. Adjust the pressure of tires.
Excessive Leakage of Loosened oil drain plug. Tighten the plug.
ggg;“emgﬁ'on of | Engine Oil Loosened oil pan bolt. Tighten the bolt. Engine Oil
Loosened oil filter. Tighten the filter.
Loosened oil pressure switch. Tighten the switch.
Leakage of camshaft front oll Replace the seal.
seal.
Leakage of crankshaft front oil Replace the seal.
seal.
Leakage at the cylinder head Replace the gasket.
cover gasket.
Damage of the cylinder head Replace the gasket.
gasket.
Oil Mixing in Stuck piston ring. Remove carbon and replace the
Combustion ring.
Chamber Worn piston or cylinder. Replace the piston or the
cylinder.
Worn piston ring or ring groove. Replace the piston or ring.
Inadequate position of the piston Adjust the position.
ring cutting part.
Abrasion or damage of the valve Replace the valve system.
system.
Low Qil Malfunction of Inadequate oil viscosity. Replace with the specified one.
Pressure Lubrication Loosening of the oil pressure Tighten the switch.
System switch.
Lack of engine oil. Refill oil.
Blocking oil strainer. Clean the strainer.
Lowered function of the oil Replace the pump.
pump.
Abrasion or damage of the oil Replace the valve.
pump relief valve.
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GENERAL DIAGNOSIS (Cont’d)

Condition Probable Cause Correction
Engine Noise Valve Noise Inadequate valve clearance Adjust the valve clearance.
Abrasion of valve stem or guide. Replace the valve stem or the
guide.
Weak valve spring. Replace the spring.
Piston, Ring, Abrasion of the piston, the ring Boring the cylinder or replace

Cylinder Noise

or the cylinder.

the piston, the ring or the
cylinder.

Connecting Rod Abrasion of the connecting rod Replace the bearing.

Noise bearing.
Loosened the connecting rod Tighten to the specified torque
nut.

Crankshaft Abrasion of the crankshaft Replace the bearing.

Noise bearing.

Abrasion of the crankshaft
journal.

Grind or replace the crankshaft
journal.

Loosened bearing cap bolt.

Tighten to the specified torque.

Excessive clearance of the
crankshaft thrust bearing.

Adjust or replace.

Low oil pressure.

Refer to “Low Oil Pressure” in
this section.
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