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CRITICAL EMISSION-RELATED MAINTENANCE

Source of parts and repair:

A repair shop or person of the owner's choosing must maintain, replace, or repair emission control
devices and systems per manufacturer's recommendations.

Replacement of tires that are GHG certified:

The original equipment tires installed on this vehicle at the factory were certified to the U.S. EPA
Greenhouse Gas (GHG) and National Highway Traffic Safety Administration (NHTSA) Fuel
Efficiency regulations. Replacement of these tires should be with a tire of equal or lower rolling
resistance levels (TRRL or Crr). Please consult your tire supplier(s) for appropriate replacement tires.

Maintaining a GHG certified tire:

In order to maintain the certified rolling resistance of the tires which optimize fuel economy, the
maintenance procedures provide by the tire manufacturer must be followed.
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SECTION 00: GENERAL INFORMATION

1. FOREWORD

This manual includes procedures for diagnosis,
service, maintenance and repair for components
of the X3-45 series coaches listed on the front
cover page. This manual should be kept in a
handy place for ready reference by the
technician. If properly used, it will meet the
needs of the technician and owner.

Information provided in Sections 1 through 24
pertain to standard equipment items, systems
and components as well as the most commonly
used optional equipment and special equipment
offered on the vehicle models covered by this
manual. At the beginning of each section: a
Table of Contents and a list of illustrations give
the page number on which each subject begins
and where each figure is located. Vehicle
operating information is provided in a separate
Manual

More specific information on engine and
transmission operating, maintenance, and
overhaul information is contained in the
applicable engine or transmission service
manual published by the engine or transmission
manufacturer. Engine and transmission parts
information is contained in the applicable engine
or transmission parts catalog published by the
engine or transmission manufacturer. All
information, illustrations and specifications
contained in this manual are based on the latest
product information available at the time of
publication approval. The right is reserved to
make product changes at any time without
notice.

NOTE

lllustrations in this manual are used for
reference only and may differ slightly from the
actual vehicle, however, key components
addressed in the manual are represented as
accurately as possible.

Prevost occasionally sends Maintenance
Information, Warranty Bulletins, Safety Recalls
or other literature to update users with the latest
service procedures. They are issued, when
required, to supplement or supersede
information in this manual. Update sheet should
be filled out and bulletins should be filed at the
end of their respective section for future
reference.

2. SCHEMATICS

Vehicle Air Schematics are provided at the end
of Section 12, "Brake". SUSPENSION AIR
SCHEMATICS are provided at the end of
Section 16: "Suspension". Moreover, Electrical
Schematics are provided in the technical
publications box. Refer to those schematics for
detailed circuit information or during diagnosis.

3. PRECAUTIONS TO BE OBSERVED
BEFORE WELDING

/N CAUTION

Precautions are to be observed before welding
to minimize the risk of major and costly
damage caused to the vehicle electronic
components.

NOTE
For X3-45 Series Multiplex coaches, also
execute procedure no: PR060041

"MULTIPLEX MODULES DISCONNECTION
PROCEDURE PRIOR TO WELDING" included
at the end of this section.

/N CAUTION

For vehicles equipped with a WCL system,
disconnect electronic controller connector.

/N CAUTION

Cover electronic control components and
wiring to protect from hot sparks, etc.

/N CAUTION

Position welding machine ground clamp as
close as possible to the work. Ensure that the
welding machine ground return clamp is well
secured and makes a good electrical contact
with a large metallic area of the chassis located
as close as possible to the welding point.

/N CAUTION

Do not use TIG welding process on the vehicle.
This high frequency current process can
seriously damage the electronic components.
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SECTION 00: GENERAL INFORMATION

STEEL — STEEL WELDING
/N CAUTION

Before welding, perform multiplex modules disconnection procedure.

NOTE
Welding surfaces must be free of scale, slag, rust, paint, grease, humidity or other foreign material that

would render welding impossible.

/1\  DANGER

Only a qualified and experienced person must do welding.

0 FCAW (Flux Cored Arc Welding) process ;
o0 Electrode wire conforms to A5.20 AWS (American Welding Society) specifications ;

o E4801T-9-CH, type electrode wire with 0,045" diameter (1,14 mm) ;

Material Thickness Voltage Current Wire Feed Rate Shielding Gas
0, —_ 0,
1/8" to ¥2" 26 + 2 volts 260 Amps 450 ipm. approx. C7:(5)£o ;rgl%%% 2050/02

If necessary and with great care to prevent perforating the material, it is possible to use a conventional
electric arc welding machine according to the following specifications:

0 SMAW (Shielded Metal-Arc Welding) process ;
0 Welding rod conforms to A5.1 of AWS (American Welding Society) specifications; E 7018 type

welding rod with 1/8” diameter (3,2 mm).
0 Current: 100 amperes to 150 amperes; optimum at 120 amps.
It is important to grind weld bead starts and stops and also to grind arc strikes from surfaces.

STEEL - STAINLESS STEEL OR STAINLESS STEEL - STAINLESS STEEL WELDING

/N CAUTION

Before welding, perform multiplex modules disconnection procedure.

NOTE
Welding surfaces must be free of scale, slag, rust, paint, grease, humidity or other foreign material that

would render welding impossible.

/1\  DANGER

Only a qualified and experienced person must do welding.

0 GMAW (Gas Metal-Arc Welding) process;
0 Welding wire conforms to AWS (American Welding Standards) A5.9 specifications;

0 308LSi type welding wire with 0.035" diameter (0,9 mm);

STEEL - STAINLESS STEEL WELDING
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SECTION 00: GENERAL INFORMATION

Steel Thickness | SS Thickness Voltage Current Wire Feed Rate | Shielding Gas
0, 0,

Less than 1/8” Any type 20£1.5 volts | 130+15 Amps | 290 ipm approx. gA?/OZHSS/O 7(3%?

" ; 90% He, 7.5%

1/8” and more Any type 22+1.5 volts | 160+15 Amps | 330 ipm approx. Ar. 2.5% CO2

STAINLESS STEEL - STAINLESS STEEL WELDING

SS Thickness Voltage Current Wire Feed Rate Shielding Gas
0, —_ 0,
Any type 20+ 1.5volts | 130 + 15 Amps 290 ipm approx. 90 /()2&58% gg;) AT,

If necessary and with great care to prevent perforating the material, it is possible to use a conventional
electric arc welding machine according to the following specifications:

0 SMAW (Shield Metal-Arc Welding) process;

0 Welding rod conforms to AWS (American Welding Standards) A5.4 specifications; 308L-17 type
welding rod with 3/32" diameter (2,4 mm);

0 Current: - 50 amperes to 90 amperes, optimum at 60 amperes.
It is important to grind weld bead starts and stops and also to grind arc strikes from surfaces.

/\\ WARNING

Directs the operator's attention to unsafe
practices which could result in serious
personal injury or severe damage to the

4. SAFETY NOTICE

This maintenance manual has been prepared in
order to assist skilled mechanics in the efficient
repair and maintenance of PREVOST vehicles.

This manual covers only the procedures as of vehicle.
manufacturing date.
Safety features may be impaired if other than & CAUTION

genuine PREVOST parts are installed.

Directs the operator's attention to unsafe
practices where personal injury is not likely
but damage to vehicle components could
occur.

Torque wrench tightening specifications must be
strictly observed. Locking devices must be
installed or replaced by new ones, where
specified. If the efficiency of a locking device is
impaired, it must be replaced.

NOTE

Indicates supplementary information essential
to the proper operation of the vehicle.
Although, the mere reading of such
information does not eliminate the hazard,
understanding of the information will promote
its correct use.

This manual emphasizes particular information
outlined by the wording and symbols:

Directs the operator's attention to unsafe

practices which could result in serious

personal injury or death.

4.1 DATA PLATES AND CERTIFICATIONS

Delay and confusion can be avoided by placing
the complete vehicle identification number of the
vehicle and the serial numbers of the engine on
parts orders and correspondence. Also, the
transmission, axles, power steering pump
chassis and other major components are
identified by serial numbers.
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SECTION 00: GENERAL INFORMATION

4.1.1 Engine

Volvo D13 engine serial and model nhumbers are
stamped on the cylinder head (Figure 1).

FIGURE 1: VOLVO D13 ENGINE DATA PLATE
00052

Also the engine data plate certifies that the

engine conforms to federal and any state

exhaust emissions regulations.

4.1.2 Transmission

The transmission identification plate is located
on the oil level dipstick side of the transmission
(WT) (Figure 2). The identification plate shows
the transmission serial number, part number
(assembly number), and model number. Use all
three numbers when ordering parts.

L — e SU\@

FIGURE 2: ALLISON TRANSMISSION
07076

4.1.3 Drive Axle

DATA PLATES

FIGURE 3: TYPICAL SERIAL & MODEL NUMBERS 00007

4.1.4 Front Axle

%éﬁ“ o
FIGURE 4: I-BEAM AXLE TYPICAL SERIAL & MODEL
NUMBERS 00008

4.1.5 Power Steering Pump

Power steering pump is mounted on the engine
and located underneath the air compressor
(Figure 5).

POWER STEERING PUMP

FIGURE 5: POWER STEERING PUMP

4.1.6 Coach Final Record

The Coach Final Record is a record of all data
pertaining to the assembly of the vehicle. This
record is shipped to the new customer via a
courier company. Retain this record in the
company records office for reference and safe-
keeping.

4.1.7 Safety Certification

Vehicle components meet specifications and
standards as follows:
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SECTION 00: GENERAL INFORMATION

- Material and parts conform to ASTM and/or
SAE standards in effect at the time of
manufacture.

- All factory-installed interior materials meet
FMVSS 302 for fire resistance.

- Certified according to Provincial, State and
Federal Safety standards (Canadian and US)
BMCSS, FMVSS, and CMVSS.

Other applicable certification labels are affixed to
the component.

4.1.8 DOT Certification Label

This certifies that vehicles manufactured by
Prevost Inc., comply with all Federal Motor
Vehicle Safety Standards at the time of
manufacture. Information such as date of
manufacture, model year, gross vehicle weight
rating, tire types and inflation pressure is also
etched on this plate. The DOT Certification plate

ooi

is affixed to the side of the L.H. control panel.

FIGURE 7: VEHICLE 1.D. 00048

NOTE

Record the VIN in the vehicle documentation
and keep with company records. The VIN will
normally be used for vehicle registration and
for obtaining vehicle insurance coverage.

o
PREVESTT__| :
FAUUFACTLRED B - [REVDST
SRIDUS PAR © STE-CLAIRE. DUE.
e
O4TE [E “AE.
I ;
F cEannc | HE=
:H%le I EF]'HB’EL
- HFLATIZN 2R B
fs_ES SAM T TIRES RIFSS 3 SRR
ESZIE R F.4B. = Pl 18LTED I J
. o
I3 LB WFE IR
ERalls  idma imnI0 SISCEOREZ. S (L3 2d Y B2: 112035
WL izoe (2a5t0) 3IECSO0RAZE 1L €21ty D
ML, BITD CADIDY FISSEORELS (L 22.TAd e300
THIS VDHICLE COMFORMZ T3 AL_ ASPLICACLE 0. 2. SCOORAL MSTOS VOICLD
SHLETY STANDERDD TN ZIF ool O THE Dalk b YA AC T UHE tHOWH SBOYE.
YEHIZLE (DEMTICIZATION 0, ‘ ‘
NI TIEMTIF ISAT U $EHICE
= T BT DA &IC5007 &
FIGURE 6: DOT CERTIFICATION PLATE 00016

4.1.9 Fuel Tank Label

The fuel tank label is molded on the side of the
fuel tank. To read this label, unscrew the fuel
tank access panel nuts located at the left in the
condenser compartment.

4.1.10 Vehicle Identification Number (VIN)

The seventeen digit vehicle identification
number (VIN) is located on a plate (Figure 8)
located on the windshield frame pillar (Figure 7).
The VIN is visible from the outside of the
vehicle. Make sure the correct vehicle
identification number is given when ordering
replacement parts. Using the VIN when ordering
parts will facilitate processing.
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SECTION 00: GENERAL INFORMATION

VIN

V\IlMI VLI'.‘JS VIS

2PC'H33495/EC 71 2850

2PC = PREVOST [ SEQUENCE NUMBER

f

SAINTE-CLAIRE 0 - 4899 H3 SERIES RANGE
4RK = PREVOST 5000 - 9999 XL, XLII, X3 SERIES RANGE
PLATTSBURG

5000 - 6999 X3 COMMUTER
PREVOST SAINTE-CLAIRE

B = X3-45VIP MOTORHOME 7000 - 9999 X3 COMMUTER
G = X3-45 VIP COMMERCIAL USE— PREVOST PLATTSBURG
E = XL ENTERTAINER
G = X3-45 COACH

—— SEQUENTIAL NUMBER 0, 1,2, 3...

H=H3COACH — ] — ALWAYS Y
L = XL COACH L — PLANT CODE (1 or )
M = XL MOTORHOME
V = H3 VIP MCTORHOME ————— | MODEL YEAR
W = XLI| MOTORHOME
X=XLIl COACH — CHECK DIGIT
Y = XUI ENTERTAINER ——— ——0=40ft LONG

3 = INTEGRAL STRUCTURE 1=41#LONG

L — 9=45fLONG

$ = PREVOST SLIDE-QUT

3 = DIESEL ENGINE

—— AIR BRAKE SYSTEM

VIN Vehicle Identification Number; A structured combination of characters assigned to a
vehicle by the manufacturer for identification purposes.

WMI World Manufacturer Identifier: Designating the manufacturer of the vehicle.

VDS Vehicle Descriptor Section: Provides infoermation describing the general attributes of
the vehicle.

VIS Vehicle Identifier Section: Combination of characters assigned by the manufacturer
to distinguish one vehicle from another.

FIGURE 8: VEHICLE IDENTIFICATION NUMBER 00056
YEAR CODE YEAR CODE YEAR CODE
2000 Y 2006 6 2012 C
2001 1 2007 7 2013 D
2002 2 2008 8 2014 E
2003 3 2009 9 2015 F
2004 4 2010 A 2016 G
2005 5 2011 B 2017 H
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SECTION 00: GENERAL INFORMATION

5. FASTENER STRENGTH IDENTIFICATION

Most commonly used metric fastener strength
property classes are 9.8 and 10.9 with the class
identification embossed on the head of each
bolt. Customary (inch) strength classes range
from grade 2 to 8 with radial line identification
embossed on each bolt head actual grade (i.e.,
a grade 7 bolt will have 5 embossed radial lines
on the bolt head). Some metric nuts will be
marked with single digit strength identification
numbers on the nut face. Figure 10 shows the

metric fasteners, be careful to use fasteners of
the same or greater strength than the original
fasteners (the same number marking or higher).
It is also important to select replacement
fasteners of the correct size. Correct
replacement fasteners are available through the
parts division. Some metric fasteners available
in after-market parts sources were designed to
metric standards of countries other than the
United States and may be of a lower strength,
may not have the numbered head marking
system, and may be of a different thread pitch.

different strength markings. When replacing
CUSTOMARY METR]
1/4 - 20 M6-3 X 1
THREAD MAJOR NUMBER OF THREADS THREAD MAJOR DIAMETER DISTANCE BETWEEN
DIAMETER IN INCHES PER INCH IN MILLIMETERS THREADS IN MILLIMETERS
I
THREAD PITCH

FIGURE 9: THREAD NOTATION

00002

GRADE 2 GRADE § GRADE 7

NUT STRENGTH
IDENTIFICATION

GRADE 8

CUSTOMARY (INCH) BOLTS — IDENTIFICATION MARKS CORRESPOND TO BOLT
STRENGTH — INCREASING NUMBERS REPRESENT INCREASING STRENGTH.

METRIC BOLTS — IDENTIFICATION CLASS NUMBERS CORRESPOND TO BOLT
STRENGTH — INCREASING NUMBERS REPRESENT INCREASING STRENGTH.

FIGURE 10: BOLT STRENGTH MARKINGS 00003

The metric fasteners used on the coach are 0 M8X125
designed to new standards and may not yet be 0 M10X15;
manufactured by some non-domestic fastener o M12 X 1.75;
suppliers. In general, except for special 0o M14X2:

applications, the common sizes and pitches are:
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SECTION 00: GENERAL INFORMATION

5.1 STANDARD TORQUE SPECIFICATIONS

The following table lists the standard tightening torques for bolts and nuts, relating tightening torque to
thread diameter. Use the following table as a general guide for tightening torques. Use this table only for
the bolts and nuts which do not require a specific torque value. All of the values are for use with dry
solvent-cleaned threads.

RECOMMENDED
TYPE DESCRIPTION  THREAD GRADE TORQUE
Ibf-ft (dry) otherwise
specified
Tolerance: +10%
SAE 1/4-20 unc 5 100 Ibf-in (dry)
SAE 1/4-20 unc 8 143 Ibf-in (dry)
SAE 1/4-28 unf 5 115 Ibf-in (dry)
SAE 1/4-28 unf 8 163 Ibf-in (dry)
SAE 5/16-18 unc 5 210 Ibf-in (dry)
SAE 5/16-18 unc 8 305 Ibf-in (dry)
SAE 5/16-24 unf 2 120 Ibf-in (dry)
SAE 5/16-24 unf 5 230 Ibf-in (dry)
SAE 5/16-24 unf 8 325 Ibf-in (dry)
SAE 3/8-16 unc 5 31
SAE 3/8-16 unc 8 44
SAE 3/8-24 unf 5 35
SAE 3/8-24 unf 8 50
SAE 7/16-14 unc 5 50
SAE 7/16-14 unc 8 70
SAE 7/16-20 unf 5 55
SAE 7/16-20 unf 8 78
SAE 1/2-13 unc 5 75
SAE 1/2-13 unc 8 107
SAE 1/2-20 unf 5 85
SAE 1/2-20 unf 8 120
SAE 9/16-12 unc 5 109
SAE 9/16-12 unc 8 154
SAE 9/16-18 unf 5 122
SAE 9/16-18 unf 8 172
SAE 5/8-11 unc 5 151
SAE 5/8-11 unc 8 211
SAE 5/8-18 unf 5 170
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RECOMMENDED
TYPE DESCRIPTION  THREAD GRADE TORQUE
Ibf-ft (dry) otherwise
specified
Tolerance: £10%
SAE 5/8-18 unf 8 240
SAE 3/4-10 unc 5 266
SAE 3/4-10 unc 8 376
SAE 3/4-16 unf 5 298
SAE 3/4-16 unf 8 420
SAE 7/8-9 unc 5 430
SAE 7/8-9 unc 8 607
SAE 7/8-14 unf 5 470
SAE 7/8-14 unf 8 670
METRIC M6 X 1 nut 9 / screw 8.8 7
METRIC M6 X 1 nut 10 / screw 10.9 9
METRIC M8 X 1.25 nut 9 / screw 8.8 16
METRIC M8 X 1.25 nut 10 / screw 10.9 22
METRIC M10 X 1.5 nut 9 / screw 8.8 32
METRIC M10 X 1.5 nut 10 / screw 10.9 43
METRIC M12 X 1.75 nut 9/ screw 8.8 60
METRIC M12 X 1.75 nut 10 / screw 10.9 74
METRIC M14 X 2 nut 9 / screw 8.8 90
METRIC M14 X 2 nut 10 / screw 10.9 120
METRIC M16 X 2 nut 9 / screw 8.8 140
METRIC M16 X 2 nut 10 / screw 10.9 190
METRIC M16 X 1.5 nut 10 / screw 10.9 230
METRIC M20 X 2.5 nut 9 / screw 8.8 275
METRIC M20 X 2.5 nut 10 / screw 10.9 450
METRIC M20 X 1.5 nut 10 / screw 10.9 465
METRIC M22 X 2.5 nut 9 / screw 8.8 345
METRIC M22 X 2.5 nut 10 / screw 10.9 493
METRIC M24 X 3 nut 9 / screw 8.8 475
METRIC M24 X 3 nut 10 / screw 10.9 640
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SECTION 00: GENERAL INFORMATION

5.2 SELF-LOCKING FASTENERS

A self-locking fastener is designed with an
interference fit between the nut and bolt threads.
This is most often accomplished by distortion of
the top thread of an all-metal nut or bolt or by
using a nylon patch on the threads. A nylon
insert or the use of adhesives may also be used
as a method of interference between nut and
bolt threads (Figure 11).

58 ® 6 o

CENTER TOP NYLON NYLON NYLON
LOCK LOCK PATCH WASHER INSERT
INSERT

DRY THREAD NYLON OUT OF
ADHESIVE PROFILE STRIP ROUND
COATING DEFORMED THREAD
AREA
FIGURE 11: SELF-LOCKING FASTENERS 00004

5.3 RECOMMENDATIONS FOR REUSE

Clean, rust-free self-locking fasteners may be
reused as follows:

a) Clean dirt and other foreign matter from the
fastener;

b) Inspect the fastener to ensure there is no
crack, elongation, or other sign of fatigue or
overtightening. If there is any doubt, replace with
a new self-locking fastener of equal or greater
strength;

¢) Assemble parts and hand start fastener;

d) Observe that, before the fastener seats, it
develops torque per the chart in table two. If
there is any doubt, replace with a new self-
locking fastener of equal or greater strength;

e) Tighten the fastener to the torque specified in
the applicable section of this manual;

Fasteners which are rusty or damaged should
be replaced with new ones of equal or greater
strength.

5.4 SIXLOBED SOCKET HEAD

Six lobed socket head (Torx) fasteners are used
in some applications on vehicles covered in this
manual. The tools designed for these fasteners

are available commercially. However, in some
cases, if the correct tool is not available, a hex
socket head wrench may be used.
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SELF-LOCKING FASTENER TORQUE CHART

METRIC 6 &6.3 8 10 12 14 16 20

NUTS AND Nm 0.4 0.8 1.4 2.2 3.0 4.2 7.0
ALL-METAL BOLTS Lbf-in 4.0 7.0 12 18 25 35 57
ADHESIVE OR NYLON Nm 0.4 0.6 1.2 1.6 2.4 3.4 5.6
COATED BOLTS Lbf-in 4.0 5.0 10 14 20 28 46
US STANDARD Ya 5/16 3/8 7/16 Y 9/16 5/8 Ya

NUTS AND Nm 0.4 0.6 14 1.8 2.4 3.2 4.2 6.2
ALL-METAL BOLTS Lbf-in 4.0 5.0 12 15 20 27 35 51
ADHESIVE OR NYLON [ Nm 0.4 0.6 1.0 14 1.8 2.6 3.4 5.2
COATED BOLTS Lbf-in 4.0 5.0 9.0 12 15 22 28 43
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FRACTIONS

1/64
1/32
3/64
116
5/64
3/32
7/64
1/8
9/64
5/32
11/64
3/16
13/64
7/32
15/64
1/4
17/64
9/32
19/64
5/16
21/64
11/32
23/64
3/8
25/64
13/32
27/64
7/16
29/64
15/32
31/64
1/2

DECIMAL AND METRIC EQUIVALENTS

DECIMAL
IN.
015825
03125
.046875
.0825
078125
.09375
109375
125
140625
15625
171875
1875
203125
21875
.234375
.250
.265625
.28125
296875
3125
328125
.34375
.358375
375
.390625
.40625
421875
4375
453125
46875
.484375
.500

METRIC
MM
39688
.79375

1.19062
1.58750
1.98437
238125
277812
3.1750
3.57187
3.96875
4.36562
4.76250
6.15937
5.55625
5.95312
6.35000
6.74687
7.14375
7.54062
7.93750
8.33437
B.73125
9.12812
9.52500
9.92187
10.31875
10.71562
11,11250
11.50937
11.90625
12.30312
12.70000

FRACTIONS

33/64
17/32
35/64
9/16
37/64
18/32
39/64

5/8
41/64
21/32
43/64
11/16
45/64
23/32
47/64

3/4
49/64
25/32
51/64
13/16
53/64
27/32
55/64

7/8
57/64
29/32
59/64
15/16
61/64
31/32
63/64
1

DECIMAL

IN.

515625
53125
546875
5625
578125
58375
609375
625
640625
65625
671875
6875
708125
71875
734375
750
765625
78125
796875
8125
828125
84375
859375
875
890625
90625
921875
9375
953125
96875
984375

1.00

METRIC
MM
13.09687
13.49375
13.89062
14.28750
14.68437
15.08125
15.47812
15.87500
16.27187
16.66875
17.06562
17.46250
17.85937
18.25625
18.65312
19.05000
19.44687
19.84375
20.24062
20.63750
21.03437
21.4312%
21.82812
22.22500
2262187
23.01875
23.41562
23.81250
24.20837
24.60625
25.00312
25.40000

FIGURE 13: CONVERSION CHART
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PrREVOST

MULTIPLEX MODULES DISCONNECTION PROCEDURE PRIOR TO

WELDING
PROCEDURE NO: PR060041 REVISION 02
2013-04-08

Material: N/A
Equipment(s): Phillips-head screwdriver

Ratchet handle

3/8" socket

Electric tape

Long nose pliers
Reference schematics: N/A
Safety rules: - Wear safety goggles

- Set the battery master switch to the OFF position first
Recommendations: This procedure should be performed by qualified personnel only.

Effective

Revision 00 : New procedure for cooling 2007
Revision 01 : Modified for EPA 2010
Revision 02 : Added: battery equalizer data connection (PRIME).
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PROCEDURE NO: PR060041 REVISION 02

X3 Series Coaches

2.00* |Location: Rear Electrical Panel and Dashboard

Set the battery master switch to the OFF position

——

Place the ignition switch to the OFF position.

2.05* |Location: Rear Junction Panel

Lift cover, trip circuit breakers CB2-CB6 located on
junction panel.

Push the red button to open the circuit

T~

WATERPROOF
185090F =
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PROCEDURE NO: PR060041

REVISION 02

2.10* |Location: Rear Electrical Panel
Disconnect the electronic ground terminals from this
stud.
Use electric tape; make sure that cables do not touch
each others and the vehicle body.
Note :
With disconnection of the electronic ground
terminals, disconnecting the engine ECM,
transmission TCM and the dashboard electronic
components (telltale module, HVAC module,
radio, control head ...) is not required.

215+ |Location: Rear Electrical Panel

Disconnect the electronic modules:
Disconnect all /0 A, 1/0 B modules.
Disconnect C717

Disconnect 3 connectors from each 1/O A module

Disconnect 3 connectors from each I/O B module/
-

Disconnect C397 \
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PROCEDURE NO: PR060041 REVISION 02

2.15.2

Location: battery compartment:
Disconnect data connector on equalizer

EQUALIZER

DOB 2490-2789 | X3-45 Commuter PA1605 Maintenance Manual (Final Version — Rev.2 April 2016)

Page 4 of 8




PROCEDURE NO: PR060041

REVISION 02

2.20*

Location: Front Electrical Compartment

Disconnect the I/O A, 1/0 B, ABS, master ID, VECU,
CECM, BERU, Volvo Link, Gsecu modules.

Disconnect 3 connectors from I/O B and I/O A
modules

Disconnect 4 connectors from the ABS
module

Disconnect connector from master ID
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PROCEDURE NO: PR060041 REVISION 02

Disconnect 3 connectors from VECU SN

Disconnect 3 connectors from CECM \
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PROCEDURE NO: PR060041 REVISION 02

2.30 |Location: Pneumatic accessory panel inside right
console

Remove the access panel on the right console
(R.H. side of dashboard)

Disconnect both I/O B modules
I —

2.40 |Location: Condenser Compartment

Disconnect connector A 137
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PROCEDURE NO: PR060041 REVISION 02

2,50 |Location: Evaporator Compartment
N>
Disconnect A54 module located inside the evaporator é.
compartment - , l \?gﬁg
2.60 |When all the previous steps are done, you can do ENSURE THAT THE WELDING GROUND
welding on the vehicle. RETURN CLAMP IS WELL SECURED AND
MAKES A GOOD ELECTRICAL CONTACT
WITH A LARGE METALLIC AREA OF THE
CHASSIS LOCATED NEAR THE WELDING
POINT AS MUCH AS POSSIBLE.
When welding is completed, reconnect all the BE CAREFUL TO MAKE THE PROPER
270 modules. CONNECTIONS, IF NOT, SOME SYSTEMS
' Make sure that the connectors locking tab are well OR COMPONENTS MAY NOT BE USABLE.
engaged!
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SECTION 01: ENGINE

1. VOLVO D13 ENGINE
1.1 SYSTEM OVERVIEW

NOTE

The “Premium Tech Tool” (PTT) is the
preferred tool for performing diagnostic work.
Contact your local dealer for more information.

The Engine Management System (EMS)
controls many engine functions such as: fuel
timing and delivery, engine protection functions,
engine brake operation, EGR valve function and
the turbocharger nozzle function. The Engine
Electronic Control Unit (EECU) along with other
supporting control units and sensors are
responsible for monitoring and controlling these
functions. These control units communicate
through the J1939 high speed serial data line to
share data.

In addition to their control functions, the modules
have on-board diagnostic capabilities. The on-
board diagnostics are designed to detect faults
or abnormal conditions that are not within their
operating parameters. When the system detects
a fault or abnormal condition, the fault will be
logged in one or both of the modules’ memory.
The vehicle operator will be advised that a fault
has occurred by the illumination of a malfunction
indicator lamp and a message in the driver
information display, if equipped. The module
may initiate the engine shutdown procedure if
the system determines that the abnormal
condition could damage the engine. In some
situations, the system will enter the "limp home"
mode. Limp home mode allows continued
vehicle operation but, the system may substitute
a sensor or signal value that may result in
reduced engine performance.

Fault codes logged in the system memory, can
later be read to aid in diagnosing the fault.
These faults can be read via a diagnostic
computer or through the instrument cluster
display, if equipped. The “Premium Tech Tool”
(PTT) is the preferred tool for performing
diagnostic work. Using a diagnostic computer
(or PTT) connected to the  Serial
Communication Port, expands the technicians’
diagnostic capabilities with additional data and
tests.

For diagnostic software, contact your local
dealer.

The following is a list of engine sensors that
provide input to the EMS:

e Ambient Air Temperature Sensor

e Ambient Pressure sensor

e Boost Air Pressure (BAP) Sensor

e Camshaft Position (Engine Position) Sensor
e Crankshaft Position (Engine Speed) Sensor
o Differential Pressure DPF Sensor

o EGR Differential Pressure Sensor

e EGR Temperature Sensor

e Engine Coolant Level (ECL) Sensor

e Engine Coolant Temperature (ECT) Sensor
e Engine Oil Pressure (EOP) Sensor

e Engine Oil Level (EOL) Sensor

e Engine Oil Temperature (EOT) Sensor

e Exhaust Temperature Sensor (DPF
Sensors)

e Fuel Pressure Sensor

e Intake Air Temperature And Humidity (IATH)
Sensor

e Intake Manifold (Boost) Temperature Sensor
e Throttle Position (TP) Sensor
e Turbo Speed Sensor

e Variable Geometry Turbocharger (VGT)
Position Sensor

Sensors

Ambient Air Temperature Sensor

The Ambient Air Temperature Sensor is used to
detect the outside air temperature. The sensor
modifies a voltage signal from the ECM. The
modified signal returns to the ECM as the
ambient air temperature. The sensor uses a
thermistor that is sensitive to the change in
temperature. The electrical resistance of the
thermistor decreases as temperature increases.

The Ambient Air Temperature Sensor is located
in the front of the vehicle.

Ambient (Atmospheric) Pressure Sensor

The Ambient (Atmospheric) Pressure Sensor
contains a pressure sensitive diaphragm and an
electrical amplifier. Mechanical pressure applied
to the diaphragm causes the diaphragm to
deflect and the amplifier to produce an electrical
signal proportional to the deflection.
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SECTION 01: ENGINE

The Ambient (Atmospheric) Pressure Sensor is
built into the Engine Management System (EMS)
Module.

Camshaft Position Sensor

The Camshaft Position (Engine Position) Sensor
is located in the rear face of the timing gear
cover at the rear of the engine, near the bottom
of the valve cover. It uses magnetic induction to
generate a pulsed electrical signal. It senses the
passage of seven (7) timing bumps on the edge
of the camshaft dampener. Six of the holes
correspond to the phasing of the electronic unit
injectors, while the seventh hole indicates the
top dead center position.

Crankshaft Position (Engine Speed) Sensor

The Crankshaft Position (Engine Speed) Sensor
uses magnetic induction to generate a pulsed
electrical signal. Notches are machined into the
edge of the flywheel. When one of the notches
passes close to the sensor, electric pulses
result.

The Crankshaft Position (Engine Speed) Sensor
also indicates when the crankshatft is at the top
dead center position.

Differential Pressure DP Sensor

The differential pressure sensor is used for flow
measurement of the Diesel Particulate Filter
(DPF). This sensor has two pressure ports and
senses the difference in pressure between the
two ports. Measurement of the pressure before
and after the DPF is used to calculate diesel
filter regeneration.

The Differential Pressure DPF Sensor is located
on the side of the Diesel Particulate Filter (DPF).

EGR Differential Pressure Sensor

The EGR differential pressure sensor is used for
flow measurement of the Exhaust Gas
Recirculation (EGR) valve. This sensor has two
pressure ports and senses the difference in
pressure between the two ports. Measurement
of the pressure before and after the EGR valve
is used to calculate EGR flow.

The EGR Differential Pressure Sensor is located
on the left or right side of the engine.

EGR Temperature Sensor

The EGR temperature sensor detects exhaust
gas temperature for EGR system. The sensor
modifies a voltage signal from the control unit.
The modified signal returns to the control unit as

the exhaust temperature of the EGR system to
confirm EGR operation. The sensor uses a
thermistor that is sensitive to the change in
temperature.

The EGR Temperature Sensor is located near
the EGR valve.

Engine Coolant Level (ECL) Sensor

The Engine Coolant Level (ECL) Sensor is a
switch. If engine coolant level falls below a
calibrated point the contacts open and the driver
will be notified of the low coolant level.

The Engine Coolant Level (ECL) Sensor is
located in the cooling system reservoir tank.

Engine Coolant Temperature (ECT) Sensor

The Engine Coolant Temperature Sensor is
located at the front of the engine. The sensor will
indicate a high coolant temperature caused by
problems like radiator blockage, thermostat
failure, heavy load, or high ambient
temperatures. This sensor is also used for cold
start enhancement and for fan clutch
engagement.

Engine Oil Pressure (EOP) Sensor

The Engine Oil Pressure Sensor contains a
pressure sensitive diaphragm and an electrical
amplifier. Mechanical pressure applied to the
diaphragm causes the diaphragm to deflect and
the amplifier to produce an electrical signal
proportional to the deflection.

The Engine Oil Pressure Sensor is located on
the oil filter assembly. The sensor monitors
engine oil pressure to warn of lubrication system
failure.

Engine Oil Level (EOL) Sensor

The Engine Oil Level Sensor is located in the oil
pan.

Engine Oil Temperature (EOT) Sensor

The Engine Oil Temperature Sensor is a
thermistor whose resistance varies inversely to
temperature. The sensor has a negative
temperature coefficient, which means the sensor
resistance will decrease as the engine oll
temperature increases.

The Engine Oil Temperature Sensor is located
in the oil pan.
Exhaust Temperature Sensor (DPF Sensors)

The exhaust gas temperature sensor detects
exhaust gas temperature for DPF protection as
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SECTION 01: ENGINE

well as DPF regeneration control. The sensor
modifies a voltage signal from the control unit.
The modified signal returns to the control unit as
the exhaust temperature at that specific location
of the exhaust. The sensor uses a thermistor
that is sensitive to the change in temperature.

The Exhaust Temperature Sensors are located in
the DPF assembly.

Fuel Pressure Sensor

The fuel pressure sensor contains a diaphragm
that senses fuel pressure. A pressure change
causes the diaphragm to flex, inducing a stress
or strain in the diaphragm. The resistor value in
the sensor change in proportion to the stress
applied to the diaphragm and produces an
electrical output.

The Fuel Pressure Sensor is located on top of
the fuel filter housing.

Intake Air Temperature and Humidity (IATH)
Sensor

The Intake Air Temperature and Humidity (IATH)
Sensor contains a thermistor and a capacitive
sensor. The resistance of the thermistor varies
inversely to temperature. The output of the
capacitive sensor increases as the humidity of
the surrounding air increases. By monitoring the
signals from both portions of the sensor, the
Engine Management System (EMS) Module
calculates the temperature and humidity of the
air passing through the air filter housing.

The Intake Air Temperature and Humidity (IATH)
Sensor is located in the air intake tube just
downstream from the air filter canister.

Intake Manifold (Boost) Temperature Sensor

The Intake Manifold (Boost) Temperature
Sensor is a thermistor whose resistance varies
inversely to temperature. The sensor has a
negative temperature coefficient, which means
the sensor resistance will decrease as the inlet
air temperature increases.

The Intake Manifold (Boost) Temperature
Sensor is located in the intake manifold.

Intake Manifold Pressure Sensor

The Intake Manifold Pressure Sensor contains a
pressure sensitive diaphragm and an electrical
amplifier. Mechanical pressure applied to the
diaphragm causes the diaphragm to deflect and
the amplifier to produce an electrical signal
proportional to the deflection.

The Intake Manifold Pressure Sensor is located
on the air inlet pipe before the intake manifold.

Throttle Position (TP) Sensor

The Throttle Position Sensor is a potentiometer
that is mechanically linked to the accelerator
pedal. A potentiometer is a variable resistor
whose resistance will change as the pedal is
pressed. As the resistance changes, the signal
voltage of the sensor changes, indicating the
accelerator pedal position.

The Throttle Position Sensor is located above
the accelerator pedal. The sensor is designed to
improve the driver's control by reducing
sensitivity to chassis motion. This sensor
provides the driver’'s fuel request input to the
VECU.

Turbo Speed Sensor

The Turbo Speed Sensor informs the EMS of
the turbo shaft speed. The sensor does not read
from the vanes, but reads from the shaft. The
Engine Management System (EMS) Module
uses this signal in conjunction with the VGT
position sensor signal to control the speed of the
turbocharger and therefore optimize the intake
manifold pressure.

The Turbo Speed Sensor is mounted in the
center of the turbocharger.

Variable Geometry Turbocharger Smart
Remote Actuator (VGT SRA)

The Variable Geometry Turbocharger Smart
Remote Actuator (VGT SRA) takes the position
commands from the EMS, moves the nozzle of
the turbocharger to the desired position, and
performs all of the diagnostics and self-checks
on the actuator.
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FIGURE 1: ENGINE SENSORS LOCATION

1 Intake Air Temperature /Pressure Sensor 8 Camshaft Position (CMP)

2 Engine Qil Pressure (EOP) 9 Turbine Speed

3 Crankcase pressure (CCP) 10 | EGR Temperature

4 Aftertreatment Fuel Pressure 11 | EGR Differential Pressure

5 Fuel Pressure 12 | Engine Coolant Temperature (ECT)
6 Engine Oil Level / Temperature

7 Crankshaft Position (CKP)
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1.2 ENGINE OVERVIEW

NOTE

For maintenance or repair of engine components or engine-related components, please refer to Volvo
Trucks North America Web Site under: Parts & Service, purchase engine literature, D13H engine.

'LE‘T.':\V ;
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FIGURE 2: D13H ENGINE OVERVIEW, ALTERNATOR SIDE (TYPICAL)
1. Breather tube 10. Hand-priming Pump
2. Intake Manifold 11. Crankcase Ventilator
3. Air compressor 12. Alternator
4. Power steering pump 13. Alternator
5. Fuel pump 14. Alternator Belt

. Engine Control module (ECM) 15. Water Pump Belt

. Fuelfilter 16. EGR mixing chamber

6
7
8. Fuel/Water Separator
9. Fuel Filter
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FIGURE 3: D13H ENGINE OVERVIEW, TURBO SIDE (TYPICAL)

17. Exhaust Manifold 24. Venturi Pipe
18. Valve Cover 25. Qil Filters

19. Intake Air Heater (IAH) Opt. 26. Oil Pan

20. Thermostat 27. EGR Cooler
21. Belt tensioner 28. Turbocharger
22. Coolant Pump 29. Starter Motor
23. Coolant Filter 30 .EGR Valve
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1.3 ENGINE OIL

1.3.1 General

Keep the engine oil at the proper level and
change it at the recommended intervals. Always
replace the oil filters at the same time as when
the oil is changed.

1.3.2 Qil Quality

Volvo North America recognizes engine oils that
meet or exceed the standards given by
American Petroleum Institute (API) for the oil
classifications listed in this manual. Only oils
licensed to carry the APl symbol should be used.
Lubricants meeting API standards have provided
maximum engine life when used together with
the recommended oil and oil filter change
intervals.

Diesel engine oil meeting VDS-4 quality
standards is mandatory for use in all 2010 and
later emission compliant Volvo engines. These
engines, which can be identified by the presence
of an exhaust aftertreatment system using
Selective Catalytic Reduction (SCR), also
require the use of Ultra Low Sulfur Diesel
(ULSD) fuel. The VDS-4 quality standard is
based on the newly developed API CJ-4 engine
oil specification, but has additional performance
requirements essential to adequately protect the
Volvo engines at the drain intervals specified.
VDS-4 oils exceed the new API service category
CJ-4.

NOTE

Use the information in the table below to
determine the operating condition and usage
applicable to your vehicle.

Engine oil change intervals as
recommended by Volvo

Engine Medium | Heavy | Severe

Operating

Condition
Total Fuel | More More More
Consumption than 6 than 4.7 | than 3.7
(mpg)
Total Fuel | Less than | Less Less
Consumption 39 than 50 than 64
(L/200 KM)

Engine Oil and | 35,000 25,000 15,000
Filter Change (55000) | (40000) | (24 000)

Interval, miles
(km) — 41 U.S.
quarts (39L)

Oil capacity

NOTE: If idle time is greater than 25%, use the
next lower drain interval.

NOTE

Qil filters should always be changed when

/1\ CAUTION

DO NOT add extra oil additives. Additives such
as break-in oils, top oils, graphitizers, and
friction-reducing liquids are not necessary and
can harm the engine.

1.3.3 Qil Change Intervals

The length of time an engine can operate before
an oil change depends on the quality oil used,
the type of fuel used, fuel consumption, engine
oil consumption, vehicle application, level of dust
in the air, and fuel consumption. The change
intervals given in this manual are maximum
intervals. If the vehicle is operating in heavy-duty
operation, dusty or off-road conditions, etc.,
reduce the intervals for more frequent oil
changes.

changing the oil.

1.3.4 Oil Filters

There are three filters on the engine, one of
which is a bypass filter. This should be changed
at the same time as the full-flow filter(s).

/1\ CAUTION

Volvo branded oil filters are designed to
provide the proper level of filtration and
protection for Volvo engines. Filters that do
not meet the same stringent requirements
may void engine warranty.
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1.3.7 Oil Additives

/1\ CAUTION

Extra oil additives must never be added to any
engine oil used. Additives such as break-in
oils, top oils, graphitizers, and friction reducing
liquids are not necessary and may even harm

the engine.

FIGURE 4: D13H OIL FILTERS
1.3.5 Synthetic Lubrication

Synthetic oils are offered by some oil suppliers
as an alternative to the traditional, petroleum
based oils for engines. These oils may be used
in Volvo engines, provided they meet the quality
levels specified on the previous pages, that is:
both VDS-4 and EO-O Premium Plus.

The use of synthetic oils does not permit the
extension of the recommended oil change
intervals.

1.3.6 Qil Viscosity

The viscosity grade defines the thickness of the
oil. The oil must be thin enough at low
temperatures for easy cold starts and thick
enough to protect at high temperatures. Oil is
not fully defined until both the API quality
classification and the viscosity grade are
specified.

Choose the viscosity grade for the typical
ambient temperature for the application.
Multigrade oils have a broad range that suit
operation in changing temperature.

Volvo North  America recommends the
viscosities shown in the viscosity/temperature
table for Volvo engines.

-40 -30 -20 -10 0 10 20 30 40 50 °c

D)

-40 -20 -5 15 32 S50 70 B85 105 120°F

[TSAE 15Wrae

i
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.4 .3
14 H

£ H

Using oils to the quality standards recommended
in this manual makes the use of extra oll
additives unnecessary, as these oils already
contain a balanced treatment of additives.

1.3.8 QOil Consumption

Once the engine is stopped, check the oil level
daily. If the engine has just been stopped and it
is warm, wait approximately five minutes to allow
the oil to drain back to the oil pan before
checking. Add oil as necessary.

/1\ CAUTION

DO NOT overfill engine with oil.

All diesel engines are designed to consume
some oil, so it is normal to add oil periodically.
An engine used in heavy-duty operation will
consume more oil than one in normal operation.

1.3.9 Qil Change

7zd WARNING

A hot engine or engine oil can be dangerous.
Serious burns can result from contact with a
hot engine or oil. Take precautions when
draining the oil. Wear gloves or let the engine
cool down before draining.

/1\ WARNING

When draining the oil, use the proper tools
and keep away as far as possible. Raise the
elbow so the forearm is parallel to the ground
to prevent oil running down the arm, causing
burns.

/I\ CAUTION
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Always dispose of all lubricants (motor oll,
coolant, gear box oils, etc.) and filters
according to Federal or local regulations.

ir !"'IJ

2 —gh
()

W=

Used oil disposed of in nature or waterways ' '.‘-‘\
. o ) &)
contaminates our drinking water and Kills ‘I'ii-’
wildlife. ug 9
—

@ WARNING

Prolonged contact with used engine oil may
be harmful. Use rubber gloves when handling
used oil. Wash skin thoroughly if it comes in |
contact with used oil.

It is important to drain as much oil as possible.
Try to change oil immediately after driving, when
the oil is warm. Always replace the oil filters
when changing the oil.

FIGURE 5: OIL FILTER WRENCH

o Prefill the new oil filters with approved
engine oil. Also, lubricate the filter gaskets
with engine oil (1). Hand tighten the oil

filters until they contact the sealing surface

Component Capacity (L) e ;
of the oil filter housing (2). Manually
Qil pan 24 (min) — 32 (max) tighten the oil filters an additional % to 1
Engine block 1 full turn (3).
Filters (3) 6
Total oil fill (empty) 39
NOTE

Since about 1 liter of oil remains in the engine
after draining, approximately 38 liters will be
needed for a complete oil change.

1.3.10 Oil Filters Change

74 WARNING

Hot oil can cause severe burns. DO NOT
allow hot oil to contact the skin. When
changing oil, wear protective gloves.

/1\ CAUTION

Volvo-branded oil filters are designed to
provide the proper level of filtration and
protection for Volvo engines. Filters that do
not meet the same stringent requirements
may cause unsatisfactory results.

e Clean around the oil filter housing and
remove the filters using the oil filter
wrench or the olil filter socket.
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FIGURE 6: OIL FITER REPLACEMENT

e Start the engine and check for leaks
around the oil filter housing and filters.

e Check the oil level. Add approved engine
oil to the recommended level, if
necessary. Do not overfill.

1.3.11 Checking the Qil Level

Ensure that the vehicle is parked on level ground
before checking the oil level. Wait five minutes
after shutting off the engine and then proceed
with checking the oil.

/1\ CAUTION

DO NOT let the oil level fall below the marking
on the dipstick. DO NOT overfill so the level is
above the upper marking on the dipstick. This
could lead to excessive oil temperature and/or
poor crankcase breather performance. Add oil
through the oil filler pipe as required in order
to maintain level within the safe range.

ENGINE Oller

/ F|LLﬂ‘lF BE :
L0 A

& a4 A

FIGURE 7: ENGINE OIL FILLING TUBE

o o | MAK PR MIN <)

TOO FULL ADD OIL

SAFE
RANGE

FIGURE 8: ENGINE OIL LEVEL DIPSTICK

1.4 POWER PLANT ASSEMBLY REMOVAL

To access the engine or engine-related
components, the vehicle power plant assembly
must be removed as a whole unit by means of a
slide-out cradle. The power plant assembly
includes the engine, transmission (including
retarder if so equipped), air compressor,
alternator and transmission oil cooler.
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Remove the power plant assembly as follows:

/1\ CAUTION

Tag hoses and cables for identification before
disconnecting in order to facilitate reinstallation.
Plug all openings to prevent dirt from entering
the system.

pressure regulator is mounted in the upper
section of engine compartment backwall
and is accessible through the engine
compartment R.H. side door.

5. Untighten bolts A and C. Remove bolts B
and D and pivot oil cooler towards
transmission. Reinstall bolts B and D.

NOTE

No parts within the EECU are serviceable. If
found defective, replace the EECU as a unit.

e First
1. Shut off the heater line shut-off valves.

2. Disconnect the battery or batteries from
the starting system by removing one or
both of the battery cables from each
battery system. With the electrical circuit
disrupted, accidental contact with the
starter button will not produce an engine
start.

/N WARNING

Due to the heavy load of the rear bumper
assembly, it must be adequately supported
before attempting to remove it.

3. Remove the rear bumper assembly
complete with hitch if applicable from the
vehicle. Refer to Section 18, BODY, under
"REAR BUMPER REMOVAL".

4. Using the quick-connect drain hose, drain
the engine cooling system. Refer to
Section 05, COOLING under "DRAINING
COOLING SYSTEM".

5. If applicable, disconnect the block heater
connector located near the EGR mixing
chamber.

e With Vehicle Raised

1. Using a vehicle lift or jack, raise vehicle to
access transmission fasteners and wire
harness.

2. Disconnect propeller shaft.

3. Partially remove L.H. side transmission
protective panel to access connectors.

4. On vehicles equipped with an automatic
transmission provided with a hydraulic
output retarder, disconnect steel-braided
airline from pressure regulator output. The

FIGURE 9: COOLER POSITION DURING ENGINE
CRADLE INSERTION OR REMOVAL

6. From underneath, unfasten the bolts fixing
the engine cradle.

7. Disconnect the engine coolant hose near
the starter.

8. Disconnect air compressor suction and
discharge hoses.

e With Vehicle Lowered

Lower the vehicle enough to access all
components.

» Engine Compartment R.H. side

= Disconnect cables from two chassis
grounds located on diagonal member.

= Inside engine compartment, disconnect
starter, alternators and heater cables.
Also disconnect AFSS cable if
applicable.
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= Disconnect from engine, connector
C398 and vehicle interface harness
connector located above EECU
connectors. Also disconnect DPF cable.

= Disconnect power steering pump hoses.

= Shut off fuel line shut-off valve.

= Close engine fuel supply shut-off valve
on primary fuel filter. Disconnect the fuel

line located above fuel filters and
connected to inlet port.

= Disconnect fuel return line located
above fuel filters.

= Disconnect and remove the engine-air
intake duct mounted between air cleaner
housing and turbocharger inlet.

/1\ CAUTION

To avoid damage to turbocharger, cover the
turbocharger inlet opening to prevent foreign
material from entering.

= Disconnect and remove the exhaust
pipe mounted between the flexible
coupling and the pipe going to the
Diesel Oxidation Catalyst (DOC) and
Diesel Particulate Filter (DPF) assembly.
If necessary, refer to Section 4:
EXHAUST SYSTEM under “EXHAUST
AFTERTREATMENT SYSTEM
OVERVIEW".

= Disconnect and remove the air intake
duct mounted between the charge air
cooler outlet and the engine intake.

» Engine Compartment L.H. side

= Disconnect fan driving shaft from
radiator fan drive mechanism support.

= Disconnect the electric fan-clutch
connector located near the cooling fan
right angle gearbox.

= Disconnect and remove the air intake
duct mounted between the turbocharger
outlet and the air cooler inlet.

= Disconnect and remove surge tank hose
connected to pump inlet pipe and hose
connected to engine.

= Unfasten and put aside engine
compartment  lighting  fixture  and
turbocharger fire suppression nozzle if
applicable.

= Disconnect Exhaust Aftertreatment
System control cable.

Last

1. Inspect the power plant assembly to
ensure that nothing will interfere when
sliding out the cradle. Check for
connections or hoses not mentioned in
this list as some vehicles are equipped
with special or aftermarket components.

2. Make sure the ten retaining bolts, washers
and nuts securing the power plant cradle
to the vehicle rear subframe are removed
(Figure 12).

NOTE

Check if any spacer(s) have been installed
between power plant cradle and vehicle rear
subframe, and if so, note position of each
washer for reinstallation purposes.

/1\ CAUTION

To avoid damage to cooling fan right angle
gearbox, make sure the power plant cradle
clears the gearbox when pulling the engine out.

= Disconnect and remove section of
coolant pipe assembly  mounted
between the radiator outlet and the
water pump inlet.

= Disconnect and remove a section of
coolant pipe assembly  mounted
between the thermostat housing and the
radiator inlet.

3. Using a suitable equipment with a
minimum capacity of 4,000 Ibs (1 800 kg),
slightly raise the power plant cradle.

4. Pull engine out slowly from the engine
compartment. Make sure all lines, wiring
and accessories are disconnected and are
not tangled.
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1.5 POWER PLANT ASSY. INSTALLATION

To install a power plant assembly, follow the
same procedure as in "Power Plant Assembly
Removal" except in reverse order, then proceed
with the following:

1. Torque the power plant cradle mounting
bolts to 190 Ibf-ft (258 Nm).

2. Remove bolts B and D. Untighten bolts A
and C then pivot oil cooler as per figure 12.
Install bolts B and D and tighten all bolts.

3. REefill cooling system with saved fluid (refer
to Section 05, COOLANT SYSTEM).

4. Once engine fuel system has been drained,
it will aid restarting if fuel filters are filled with
fuel oil (refer to Section 03, FUEL SYSTEM).

5. Start engine for a visual check. Check fuel,
oil, cooling, pneumatic and hydraulic system
connections for leakage. Test operation of
engine controls and accessories.

FIGURE 10: ENGINE COMPARTMENT X3 COMMUTER (TYPICAL)

01184_B

FIGURE 11: NORMAL OIL COOLER POSITION
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1.6 ENGINE MOUNTS

The power plant assembly is mounted to the cradle by means of rubber mounts and supports.

Two engine support brackets are used at the front of the engine while two rubber mounts are mounted
underneath the engine & radiator fan drive mechanism support and the engine & alternator support
(Figure 12).

It is recommended that new rubber mounts be installed at each major overhaul.

NOTE

Refer to the table on the following page for engine cradle tightening torques.

ENGINE
BRACKETS

SO L 3
\\ §

S “ -

0
e

FIGURE 12: VOLVO ENGINE POWER PLANT CRADLE INSTALLATION
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DRY TORQUES

REFERENCE DESCRIPTION Lbf-Ft Nm
SCREW, CAP HEXAGONAL HEAD M8 -1.25 (8.8 16 22

B SCREW, CAP HEXAGONAL HEAD M12 -1.75 G8.8 60 81

C SCREW, CAP HEXAGONAL HEAD M14-2.0 G8.8 90 122

D SCREW, CAP HEXAGONAL HEAD M16-2.0 G8.8 140 190

E SCREW, CAP HEXAGONAL HEAD M16-2.0 G10.9 190 258

F SCREW, CAP HEXAGONAL HEAD M20—-2.5 G10.9 450 610

2. ELECTRONIC FOOT PEDAL ASSEMBLY (EFPA) & THROTTLE POSITION SENSOR

The Electronic Foot Pedal Assembly (EFPA) connects the accelerator pedal to a Throttle Position Sensor
(TPS). The (TPS) is a device, which sends an electrical signal to the Motor Control Module (MCM). The
TPS varies in voltage depending on how far the pedal is depressed. The system is installed in the space
normally occupied by a mechanical foot pedal. The (EFPA) has maximum and minimum stops that are
built into the unit during manufacturing (Figure 13). The (TPS) converts the operator's foot pedal input into
a signal for the MCM.

When installed by the equipment manufacturer, the TPS should not require adjustment. If the TPS is
suspected of being misadjusted, confirm that the sensor is installed in accordance with the manufacturer's
specifications. It is recommended that the idle count be at 50 or higher with a full throttle count of up to
200.

The TPS is self-calibrating and therefore has no optimum closed throttle or wide open throttle count
value. If the counts are within the 50 to 200 range, the sensor is properly set.

Monitor the (TPS) at the controls as you move it through its full stroke. Be sure there is ho misalignment
or obstruction preventing the smooth movement of the TPS through the full stroke. Using a diagnostic
data reader, check that idle and full throttle position counts do not fall within the error zones. The error
zones occur when the idle position is less than 14 counts, or when the full throttle position is more than
233 counts. Should these conditions occur, the CPC will signal diagnostic codes of 21-12 for idle error
and 21-23 for wide-open throttle error.
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POTENTIOMETER

CABLE HARNESS

FIGURE 13: ELECTRONIC FOOT PEDAL ASSEMBLY 03035

DOB 2490-2789 | X3-45 Commuter PA1605 Maintenance Manual (Final Version — Rev.2 April 2016)



SECTION 01: ENGINE

3. AUTOMATIC BELT TENSIONERS AND
IDLER PULLEYS INSPECTION

With the engine running, if noise is coming from
the tensioners or drive system, an inspection
with the engine off is necessary.

\ MAINTENANCE

Remove belts and inspect automatic belt
tensioners, idler pulley bearings every 30 000
miles.

FIGURE 14: IDLER PULLEYS AND AUTOMATIC BELT
TENSIONERS ON COOLING FAN DRIVE, WATER PUMP
DRIVE AND A/C COMPRESSOR DRIVE

IDLERS
Ref System Torque lbs-ft
I-1 cooling fan drive 50
I-2 cooling fan drive 35
-3 cooling fan drive 50
-4 water pump drive 43
I-5 water pump drive 16  (pulley)
32  (shaft)
1-6 A/C compressor drive 35
I-7 A/C compressor drive 82
I-8 alternator drive 82
AUTOMATIC BELT TENSIONERS
Ref System Torque Ibs-ft
T-1 cooling fan drive 32 (2x)
T-2 water pump drive 43
T-3 alternator drive 43

3.1 BEARING INSPECTION

1. First, set parking brake, turn the ignition
OFF and set the rear start selector switch to
the OFF position.

2. Remove all belts on cooling fan drive, water
pump drive, A/C compressor drive and
alternator drive.

-8

FIGURE 15: IDLER AND AUTOMATIC BELT TENSIONER
ON ALTERNATOR DRIVE

3. Spin all idler pulleys, I-1 thru I-8, plus the
idlers that are part of the automatic belt
tensioners T-1 thru T-3.

4. Listen if some idlers are noisy and check for
play in the bearings by hand.

5. Replace noisy idlers or if a play is found.
Replace the automatic belt tensioner as a
complete unit.

6. Record the results of the inspection.
3.2 AUTOMATIC BELT TENSIONER
BUSHING WEAR

Automatic belt tensioner bushing wear may
results in belt misalignment.

1. Check the automatic belt tensioner T-1 thru
T-3.

2. Pry the automatic belt tensioner arm and
check for a play between the arm and the
spring case (see image below).
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PLAY BETWEEN THE ARM AND THE SPRING CASE

FIGURE 16: CHECKING BUSHING WEAR

3. If bushing wear is suspected, remove the
tensioner. Inspect the tensioner for any
signs of wear. Check for bearing noise as
well as metal to metal contact between the
arm and spring case which is a sign of
bushing wear. Check for cracks in the
tensioner body.

4. Replace the automatic belt tensioner if found
defective.

5. Record the results of the inspection.
3.3 BELTS AND IDLERS VISUAL
INSPECTION

1. Inspect drive belts for cracks, frayed
material, missing chunks in the belt,
abrasion and peeling. Replace belts if
damaged.

2. Visually inspect all idlers for signs of
deterioration, loose fasteners, etc.

3. Record the results of the inspection.

\ MAINTENANCE

Visually inspect belts and idlers for signs of
deterioration, cracks, frayed material every
6 000 miles.

4. ENGINE PROTECTION STRATEGY

The engine protection system will automatically
derate or derate and stop the engine when
certain engine conditions reach a critical stage.

In the event of a serious fault, the red STOP
telltale light comes on and an audible alarm will
sound if the engine is running.

Prior to an actual automatic shutdown, the
engine will automatically derate, go to idle, and
then stop in 30 seconds.

ENGINE PROTECTION LOGIC (with yellow
CHECK or red STOP telltale light)

High engine coolant temperature Shutdown
High engine oil temperature Shutdown
Low engine oil pressure Shutdown

High crankcase pressure (rate of | Shutdown
change)

Low coolant level Derate
only
High intake manifold air temperature Der?te
only
High transmission oil temperature Der?te
only
High temperature of cooled exhaust | Derate
gas (EGR) - after EGR cooler only
EGR valve and position error Der?te
only

Variable Geometry Turbo (VGT) | Derate

valve and position error only
High VGT actuator temperature Der?te
only

High pre-Diesel Oxidation Catalyst | Derate
(DOC) temperature only

High Compressor Discharge | Derate

Temperature (CDT — measured) only

High soot load Derate
only

High Diesel Particulate Filter (DPF) | Derate
pressure differential (DP) only

OUTSIDE ENGINE PROTECTION LOGIC (no
yellow CHECK or red STOP telltale light)

High altitude (ensures that high | Derate
compressor discharge temp. is never only
reached)
Turbo over-speed Derate
only
Low coolant temperature Derate
only
Crank sensor failure Derate
only
High crankcase pressure - Absolute | Shutdown
Pressure
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5. SPECIFICATIONS
Volvo D13 Engine

= L PSPPSR Volvo
TP it Diesel four cycle/in-line direct injection engine
[Tl o] 1o o SRR Turbo/Air to air charge cooled
[N [o o) o3 1 0o (= £ O PUPP TP 6
(@0 =T = 11T T I =g o[- SRS 1400-1800 RPM
X3-45 Coaches Peak POWEr RALING ........ccuvuiiiiiiiiiiiiiiieie ettt 435 HP (324 kW)
X3-45 Coaches Peak Torque RALING ........c.ueeiiiiiiiieiiiiie ettt 1700 Ft-Ib (2304 Nm)
1011V o {1 SRR 600 rpm
= E [ | OO PPUOPPPPPPPPPN 2150 rpm
Maximum full l0ad FeVOIULIONS...........eiiiiiiii e e e e e s e e nnn e e e e e e s 1900 rpm

Engine oil level quantity

Oil pan capacity, JOW lIMit...........oeeiiiiiie e e e e 25 quarts/24 liters
Oil pan capacity, high Mt ............oo e 34 quarts/32 liters
Total Engine Oil Capacity With FilterS .......ccuuiiiiiiie e 41 quarts/39 liters

Lubricating oil filter elements

LD/ L= PSPPSR By-pass
L SN0 1S3 A T Lo o =T USRS 510938
110 L= PO PEERRR Full Flow
L SN0 1S3 A T Lo o =T SRS 488736

Torque specification

ENgine Oil filter..........oooiiiiiii e Tighten % of a turn to 1 full turn after gasket contact
Filters

Engine Air Cleaner Filter

PrEVOST NUMIET ...ttt e e e e sb bt e st e e e be e e snbe e anne e e nr e e e 530197

Engine Coolant Filter/Conditioner
PrEVOSE NMUMIDET ...ttt e e e ettt e e e e e e e s e s b b et e e e e e e e e e ababe e e e e e e e e sabbeseaeaaens 20458771

DOB 2490-2789 | X3-45 Commuter PA1605 Maintenance Manual (Final Version — Rev.2 April 2016)



SECTION 01: ENGINE

o

SECTION CHANGE LOG

DESCRIPTION DATE

DA |WIN|F-

DOB 2490-2789 | X3-45 Commuter PA1605 Maintenance Manual (Final Version — Rev.2 April 2016)






SECTION 03: FUEL SYSTEM

CONTENTS
1. FUEL SYSTEM DESCRIPTION ...ccuiituiieuiiiuecirnneiraneieneresseressessssesnsssssssssssssassssassssssssssssssssessssssnssssnssssnsssassssnsssss 3
1.1 FUELVALVES ..ottt ettt ettt ettt et e e e e e e e e e e e e e e e e e e e e e et et et et et et et ettt et e teteteteteeeseseeesessesssssssssssasssssassnssssssnnnen 4
1.2 FUEL FILTERS ceetttttttttttteeeeeeeeeeee et eeeete e et e e et e ee e et e e eteeeeeeeeeeaeteaeeeaeeeeeeeetetetetetetetetetetesesesesssessssesasssssassssssssssssssssssnnen 4
1.2.1 PRIMARY FUEL FILTER REPLACEMENT ...evetteteeeaeesaessaassasasssssssssssssssssssessssssssssssssssssssesssssssssssrsrerens 5
1.2.2 SECONDARY FUEL FILTER REPLACEMENT ...ttt ettt ettt ettt ettt sttt sttt st 5
1.3 PRIMING THE FUEL SYSTEM .cvvvivitiiiiiiiiieeeeeeeeeeeeseeeseeeereesesseresesesseestesesesesesssesesessssssssssessssssssssssssssssesssssssesesesens 6
1.4 FUEL PUMP REMOVAL AND INSTALLATION .ovvtttttereiriieeeereeeeererereeereereesesesrsesseresseesesseeesesseesssssessesssessssseseseesens 6
2. FUEL LINES AND FLEXIBLE HOSES .......ccuitttiituiitniieniiienieresieressesasessnssssssssnssssnsssssssssssssssssssssssassssnssssnsssnssssnne 7
3. FUEL TANK .. ieuiiieiitnitteeitneeitaeetsnseieseresieresserssssssssssnsssssssssssssassssnsssssssssssesssssssssssnssssnssssssssnssssnssessnsesansesassenns 7
3.1 FUELTANK DRAIN PLUG . ....cvtttiiiiiiieititeeteeeeeeeeeeeeeeeee e et e et e ee et e e eeeeaeaeaeaeaeaaaeaeseeeeeeeeeeeetetteeseeeseseeeseesesesesesesesesesanans 8
3.2 TANK REMOVWAL ..ottt ettt ettt et ettt et ettt e s e s e e et e s s s b s b s b s b s b s asbsbabssassrssarssasesasnrnnnns 8
3.3 TANK INSTALLATION coeeeeeeeieeeeeeeeeeeeeeetee ettt ettt ettt et et e e e e e e et e s e s e s e s e e a s s s s s aa b s s s ssasssbassssssssrasesarssnsnrarnns 9
3.4 FUEL TANK YEARLY INSPECTION. ....cttttttrtrteeerererererererereereerrerereeereeereeseteseseesteteessesssssesesesessesessssesssssssssessssssseses 9
4.  FUEL SPECIFICATIONS ....ceuiitueiitunetennerenesrasersasersssersssernssssnssssnssssssssnssssasessssessssesssssssssssnssssnsssnssssnssssnsessnsesanse 11
4.1 [ 1 IR I = N 11
4.2 BLENDING ...cevtieieeiieeeeeieeeeeeeeee ettt ettt e e et et et et et et e te e et e e e e e eeeeeaeeeetetetetetetetetetetetetetesesesessssssssssssssssssssssssssssssnsssssnnnen 11
4.3 BIODIESEL FUELS ....evvvettitititeeeeeeeeeeeeee ettt ettt et et et et e e e e e e e e e e e e e e e e et et et e eeeeeeee et teteteteteteseseeesesasassssesssassssssssnnannnnen 11
5.  AIR CLEANER (DRY TYPE)...cceuuueeeeeitreeennnnnieeeeseeeesnnssssseessseeesnnssssssessssssssnssssssssssssssnnssssssssssssssnnnssssssessssssnnnnnns 11
5.1 AIR CLEANER SERVICING ... ciiiiieieieieieeeeeeee ettt ba b st e ba b e bssasaaasasasssassssesassrssesserererarerarerenens 11
5.2 GENERAL RECOMIMENDATIONS ....uuuiiiutuuuununrststsrersrersrsrssersrsssssrssssssssssssseresesereseseseseseresrrrrrrerrrrrerrreeen 12
53 AIR CLEANER RESTRICTION INDICATOR ...ceteieieeeieeeeeeeeeeeeeeeeeeeee ettt e e ee e e e e e e s e s e s e s e s e s e s e s e e nnnnanes 12
B.  FUEL PEDAL ...cuuiiuiiieniiteiirnecitnniieneienistesstsassssssessssessssssnssssnssssssssassssassssnssssssssssssssssssnssssnsssansssnssssnssssnsssansesas 12
6.1 FUEL PEDAL ADJUSTIMIENT ..vvvviittteeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesesesesssesssssessssssssesessseseseeteteeeteteteteeeeeeeeeeeeessesesssns 12
6.2 POTENTIOMETER REPLACEMENT ...ovtvititiieiiieiireeereeereeereeeeereeeeeeteseresesesessesssssesessssseesesseseseseseeseeeseeeeeeenieeeeeens 13
7. SECTION CHANGE LOG.....ccciteuiiienirtenereencreeereniernssssnsssesssrsssssssssssssssssessssessssessssssnsssssssssssssasssessssensessssesassesns 14

ILLUTRATIONS

FIGURE 1: FUEL SYSTEM SCHEMATIC (VOLVO D13 ENGINE)  uveeeeeureeersreeeasurereessseessnseessssseessassssssssssessssssessasssssssnssssssnsseesn 3
FIGURE 2: MANUAL SHUT-OFF VALVE (VOLVO D13 ENGINE)  .eooiiiieieeecteeeeeteeeeeee e ete e et e et e e s nae e e e e e snnnaesnneee s 4
FIGURE 3: FUEL LINE COMPRESSION FITTING ...eeiiiiiiiieetetiteeeteeteteteteteteteteeesetesesesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssenene 4
FIGURE 4: FUEL FILTERS WITH VOLVO D13 ENGINE O3085 .....uuuiiiiiieiiiiiiieeeeeeeeetiiiieeeeeeeeeestaeeeeeeseesssssnnsesesssessssnnnesessssssssnnnns 5
FIGURE 52 HAND PRIMING PUMP ..ceiiiiiiiiiiiiieeeieeeee et ee ettt ettt ettt te s et et e s e s e sesesasaessas s ssssssssssssssssssssssssssssssssssasssssssasssssssssnrssssnrnrnnens 6
FIGURE 6: FUEL PUMP REMOVAL.11uuuuueeeeerrtsrunaaeeeesessssnnnaesesessssssssnassesssssssssnnasesessssssssnnseesessssssssnsesesssssssssnaesesessssssnneseessssssses 7
FIGURE 72 FUEL PUMP DRIVE AXLE 1vvuuueeeeerssssunseseeessssssnnnaeseessssssssnnaseessssssssnnnasesessssssssnnssesessssssssnasesesssssssssnnaesesessssssnnessesssssssns 7
FIGURE 8: STEEL FUEL TANK ASSEIMBLY ...cciiiiiiiiiiiiiiciee ettt ettt e e et et e e s e s e s e s e s e s e s e s e s e aansnsasnsnsnsssssnsnsnrnrnnnns 8
FIGURE 9: FUEL TANK DRAIN PLUG ..o i iiiiiieiiiiiie ettt ettt et et e e e e e e s e s e s e s e s e s e e e s aasaassasasnsssasssssnsasassrnrens 8
FIGURE 10: FUEL TANK CONNECTION PANEL.....cvtttieiiiiiiiiiiieeee et eettieeee e e e et eetteeeeeeeseeabaaaeseeesesesssaansesessesssataaeeessressnnans 9
FIGURE 11: FUEL TANK SUPPORT MOUNTING BOLTS .. .eeeeitiieiieieeeetiiee ettt e e e e ettt e e e e e eeeaabaeeeesseesesanaeeeeesessssnnnns 9
FIGURE 12: FUEL TANK SUPPORT MOUNTING BOLTS ...ttt eee ettt s e e e e e eevataeeeeeeeeesasbanneeesssesessnnnneeeeessssssnnnns 9
FIGURE 13: FUEL TANK STRAP IMIOUNTING ... ..coeettttieeeeeeeeettieeee e e e e eetttieeeeeeeeeeastaaaeeeeesssssananaseeesssessannnnsesessssssnnnaeeeeesssssnnnn 9
FIGURE 14: JACK STANDS UNDER THE FUEL TANK CRADLE ......eetvtutuueeeeeeeressssnnaeseeessssssnnasesessssssnnnsesessssssssnnnaseessssssssnnnesesessssssnnnns 10
FIGURE 15: LOCATION OF IMIOUNTING POINTS .. iieeiiiiiiies e eeeeeeitiiee e e eeeeetttiie s e e eeesessnaaaeeeeessssssnannseeesssnssnnnnnseeessssssnnnnneeeesssssnnnnn 10
FIGURE 16: TRANSVERSE SCREWS, 2 LOCATIONS ..eeeeeteieeeeeeeeeeeeeeeeeeeeeeesesesesesesesesesasessssssssssssasesasssssassssssnnssnsssssnsnsnsnsnsnsssssnsnsnne 10
FIGURE 17: LONGITUDINAL SCREWS, 4 LOCATIONS ...eeeiiieieeeeeieeeeeeeeeeeeeee ittt ettt e ettt seeesesesesesssssssssssssssssssssssssssssssssssssssssssssssserasssene 10

DOB 2490-2789 | X3-45 Commuter PA1605 Maintenance Manual (Section 03 revised May 2018)



SECTION 03: FUEL SYSTEM

FIGURE 18: VISIBLE GAP ON TRANSVERSAL SCREW JOINT ..uvvvvrteeesesuerureeessessssseeeessssssssseseeesssssssssessessssssssesssssssssssssessesssnnssneeees 10
FIGURE 19: SHIM INSTALLATION, TRANSVERSE SCREW. ARRANGEMENT IMAY VARY ..eeetiirerunrreeeessssseneeeeessssssunreeesesssssinsseesessssssnnees 10
FIGURE 20: RESTRICTION INDICATOR 00052 T oottt e e e st e e e e e ar et e e e s e nbaeeeeeeeaanrees 12
FIGURE 21: RESTRICTION INDICATOR LIGHT ..ttt ettt e e e ettt e e e e e e et e e e e e e e nanab e e e s e e s nasaseeeeeesnsraneaaeas 12
FIGURE 22: ELECTRONIC FOOT PEDAL ASSEMBLYO3035 ...t 13

DOB 2490-2789 | X3-45 Commuter PA1605 Maintenance Manual (Section 03 revised May 2018)



1. FUEL SYSTEM DESCRIPTION

SECTION 03: FUEL SYSTEM

NOTE

For detailed service procedures and part replacement information, about Volvo D13 engine and
engine-related components, consult ’ Impact’ available under Volvo's Premium Tech Tool Software.
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FIGURE 1: FUEL SYSTEM SCHEMATIC (VOLVO D13 ENGINE)

Fuel is drawn up the fuel lines by the supply
pump (1) through the pickup tube in the tank (2)
and through the Engine Electronic Control Unit
(EECU) cooling coil (3) and into the fuel filter
housing (4). The fuel housing is equipped with a
primary fuel filter (fuel/water separator)
consisting of a filter cartridge and a water
separation bowl.

The supply pump (1) forces the fuel into the fuel
filter housing through the secondary filter (main)
to a cylinder head longitudinal gallery (8). This
channel supplies each unit injector (9) with
pressurized fuel by a circular groove around
each unit injector in the cylinder head. The
overflow valve (10) controls the fuel supply
pressure to the unit injectors.

The return fuel from the overflow valve (10) is
returned back to the fuel filler housing and is
mixed with the fuel from the fuel tank in a
channel within the fuel filter housing (4).

03086

Supply Pump Valves

Two valves are located in the supply pump (1).
The safety valve (11) allows fuel to flow back to
the suction side when the pressure becomes too
high, e.g., if the fuel filter is blocked or is too
restricted. The non-return valve (12) opens
when the hand-priming pump is used.

Automatic Bleeding

If air gets into the system, it is bled when the
engine starts. During bleeding, air is pressed out
through the fuel filter housing over to the fuel
tank through the return line (25). Bleeding for the
filter replacement is controlled by valves (17)
and (23).

Other

The fuel filter housing eliminates the need to
drain the fuel when replacing the filter. The valve
pegs (17) and (21) close when the fuel filter is
removed. It is not necessary to bleed the fuel
system after replacing the filter, since this is
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performed automatically when the engine is
started and runs for more than 2 minutes.

The plugged outlet (18) is fitted on the fuel filter
housing. This outlet is used when measuring
supply pressure after the fuel filter with an
external pressure gauge. The pressure sensor
(19) on the fuel filter housing monitors the
supply pressure after the fuel filter. A fault code
is displayed on the instrument cluster if the fuel
supply pressure is less than the specified value.

Hand Priming Pump

The hand priming pump (13) is located on the
fuel filter housing and is used to pump fuel
(when engine is not running) after the fuel
system has been drained for repair, etc. The
non-return valve (22) for the hand priming pump
is also located in the fuel filter housing.

1.1 FUEL VALVES

The manual shut-off valve on engine fuel-supply
line is located on the R.H. side of engine
compartment. A manual shut-off valve is located
at the inlet side of the primary fuel filter.

FUEL LINE FITTINGS - VOLVO D13 ENGINE
13+2ftlb  (18+3Nm)
205+ 3fclb (28 +4 Nm)
22 £3ftlb (30 =4 Nm)
26 +t4ftlb  (35%5Nm)
295+ 4fclb (40 +5Nm)
35+t4ftlb (48 +5Nm)

mm|o0|@|>

FIGURE 3: FUEL LINE COMPRESSION FITTING

/N\ CAUTION

Always replace the fuel line compression
sealing washers when troubleshooting for fuel
aeration or performing any service procedure
that requires the removal of engine fuel lines.

1.2 FUEL FILTERS

A primary fuel filter is installed on the engine.
This filter consists of a filter cartridge, a water
separation bowl with a drain valve. It is used to
prevent water from entering the fuel system.

\ MAINTENANCE

FIGURE 2: MANUAL SHUT-OFF VALVE (VOLVO D13
ENGINE) 03088

Shut-off valve is designed to prevent loss of fuel
prime. No manual valve is required on preheater
fuel-supply line, since the positive-displacement
fuel pump (located close to the fuel tank)
prevents fuel flow when not activated.

The primary and secondary fuel filters are of a
spin-on type and must be replaced at every
engine oil change.

The primary fuel filter should be drained
periodically or when the telltale light on the
dashboard illuminates if equipped with this
system. To drain water, loosen the drain valve
below the separator. Place an appropriate
container under the filter. Close the drain valve
when finished.

DOB 2490-2789 | X3-45 Commuter PA1605 Maintenance Manual (Section 03 revised May 2018)




SECTION 03: FUEL SYSTEM

PRIMARY FUEL FILTER]
{FILTER CARTRIDGE}

1
SECONDARY
FUEL FILTER

WATER SEPARATION
BOWL

7. Check that the drainage hole in the water

separator bowl is not blocked.

8. Apply a thin coating of clean engine oil to

the surface of the water separation bowl.

FIGURE 4: FUEL FILTERS WITH VOLVO D13 ENGINE
03085

1.2.1 Primary Fuel Filter Replacement

1. Stop engine, close the fuel supply line shut-
off valve.

2. Place an appropriate container under the
fuel filter housing, then drain the water from
the water separation bowl.

3. Disconnect the fuel/water separator indicator
electrical connector.

9. Install a new gasket to the water separation

bowl and then reinstall the separation bowl
to the new primary fuel filter cartridge.

10. Apply a thin coating of clean engine oil to
the surface of the primary fuel filter, install
the primary fuel filter to the fuel filter
housing, then tighten the primary fuel filter
Y-%a turn.

4. Unscrew and remove the primary fuel filter
from the fuel filter housing. Drain filter.

5. Unscrew and remove the separation bowl
from the filter cartridge.

6. Remove and discard the old gasket from the
water separation bowl. Clean the bowl
thoroughly and then blow dry with filtered
compressed air.

11. Connect the electrical connector for the
water/fuel separation bowl indicator.

12. Open the fuel supply line shut-off valve.

13. Purge air from the filter by operating the
priming pump to draw fuel and fill the filter.
When wusing the hand priming pump,
approximately 100 strokes will be required.

14. Start the engine and carry out a fuel-
tightness check. Let the engine run for about
5 minutes to remove air pockets from the
fuel system.

1.2.2 Secondary Fuel Filter Replacement

1. Stop engine, close the fuel supply line shut-
off valve. Place an appropriate container
under the fuel filter housing.
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2. Clean around sealing area on fuel filter and NOTE

housing. When the fuel system is empty, 200 or more

pump strokes may be needed to properly
prime system. There are no bleed nipples to
be opened to prime the fuel system.

3. Unscrew and remove the secondary fuel
filter from the fuel filter housing.

4. Apply a thin coating of clean engine oil to
the gasket of the secondary fuel filter. Screw
the fuel filter into position. Tighten the filter
¥ to 1 turn after the gasket makes contact

with the fuel filter housing.
TS| C

T
S

1. Stop engine;

2. Unlock the hand pump by turning the handle
counterclockwise.

Prime the system by moving the primer pump
in an up and down pumping motion. Avoid
putting any side load on the pump or causing

W . e
= Yt 1T a binding condition.
>) Y
/\ CAUTION

Fuel in the old filter must absolutely not be
poured into the new filter. This kind of
contaminated fuel can damage the unit
injectors.

5. Prime the fuel system by pumping the hand
priming pump on the fuel filter housing until
resistance is felt indicating that the system is
full of fuel.

6. Start the engine and carry out a
fuel-tightness check. Let the engine run for
about 5 minutes to remove air pockets from
the fuel system.

1.3 PRIMING THE FUEL SYSTEM

The fuel system will need to be bled if:

FIGURE 5: HAND PRIMING PUMP

e The vehicle has run out of fuel. 4.
e The engine has not been running for an

Lock the hand primer pump by retracting it
into the housing and turning it clockwise.

extended period of time. 5. Start the engine and run it at an increased
e Service work has been done on the fuel idle speed for approximately 5 minutes to
system, (tank, fuel lines, filters, valves, etc.) remove any remaining air in the system.
for example cleaning or replacing fuel filter Check the fuel system for leaks.
cartridges. 1.4 FUEL PUMP REMOVAL AND
e The engine is new or rebuilt. INSTALLATION
The pump is located underneath the air

/N\ CAUTION

When priming the system, movement of the
primer pump should be as up and down as
possible. Avoid putting any side load on the
pump or causing a binding condition. Failure
to follow these instructions could prematurely
damage the primer pump.

compressor and is accessible through the engine
compartment R.H. access door.

To remove the pump, proceed as follows:

Clean around the fuel pump and fuel lines.
Position a container to catch any fuel that
might drain from the pump or lines.

Remove the fuel pump.
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NOTE

Only unfasten the bolts marked with arrows.

FIGURE 6: FUEL PUMP REMOVAL

/N\ CAUTION

Ensure to clean around the head of the bolts.
Debris will prevent the tool from fitting properly
and cause damage to the fasteners.

e Check that the adapter and fuel pump drive
axle are not damaged.

FIGURE 7: FUEL PUMP DRIVE AXLE

e Install the fuel pump. Torque-tighten bolt to
specification.

NOTE

Use a new sealing ring. Check that the fuel
pump drive axle sits correctly in the power
steering pump.

e Using the hand primer on the fuel filter
housing, prime the fuel system.

e Start the engine and let run for 5 minutes.
Make sure that there are no leaks.

2. FUEL LINES AND FLEXIBLE HOSES

Make a visual check for fuel leaks at all engine-
mounted fuel lines and connections and at the
fuel tank suction and return lines. Since fuel
tanks are susceptible to road hazards, leaks in
this area may best be detected by checking for
accumulation of fuel under the tank. Engine
performance and auxiliary equipment is greatly
dependent on the ability of flexible hoses to
transfer lubricating oil, air, coolant and fuel oil.
Diligent maintenance of hoses is an important
step in ensuring efficient, economical and safe
operation of engine and related equipment.

¢\ MAINTENANCE

Check hoses daily as part of the pre-start-up
inspection. Examine hoses for leaks and check
all fittings, clamps and ties carefully. Make sure
that the hoses are not resting on or touching
shafts, couplings, and heated surfaces,
including exhaust manifolds, any sharp edges
or other obviously hazardous areas.

Since all machinery vibrates and moves to a
certain extent, clamps and ties can fatigue with
age. To ensure continued proper support,
inspect fasteners frequently and tighten or
replace them as necessary. Refer to the
schematic diagram of the fuel system (Figure 2).

/N\ CAUTION

QOil level above the dipstick full mark or a
decrease in lube oil consumption may indicate
internal fuel leaks. Check oil level frequently.

3. FUEL TANK

The X3-45 Commuter coach is equipped with a
steel fuel tank with a legal capacity
(corresponding to 95% of gross capacity) of 180
US gallons (681 liters) and 6.3 US gallons of
unusable fuel.

The fuel filling access door is located on the
R.H. side of vehicle providing easy fuel filling.

A Level Control Valve (LCV) on the fuel tank
connection panel relieves pressure buildup and
allows offset air in the tank to escape during
filling. A whistle mounted at the LCV outlet can
be heard as air escapes. During fueling, the
LCV will close when the fuel reaches the level in
the tank corresponding to 95% of the tank
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volume, permitting a small build-up of pressure
in the tank. When the back pressure reaches
between 1.land 1.5 psig it forces the filling
nozzle to close automatically.

FIGURE 8: STEEL II:UEL TANK ASSEMBLY

5% of tank inside space is kept filled with air with
no exit opening, allowing for a fuel expansion
safety margin. A drain plug, accessible from
under the vehicle, is fitted at the bottom of the
tank.

3.1 FUEL TANK DRAIN PLUG

NOTE

For faster emptying, it is recommended to
siphon fuel through the opening left on the
connection panel once the pressure relief valve
is removed.

Apply Loctite 567 Thread Sealant on drain
plug. With any sealant, the first one or two
threads should be left uncovered to avoid
system contamination.

DRAIN PLUG

FIGURE 9: FUEL TANK DRAIN PLUG

The proper method of assembling this tapered
threaded drain plug is to screw it to the finger
tight position and then wrench tighten further 2-3
turns. If leakage persists, check for damaged
threads.

3.2 TANK REMOVAL

N

Park vehicle safely, apply parking brake, stop
engine and set battery master switch(es) to the
OFF position prior to working on the vehicle.

Before working under an air-suspended
vehicle, it is strongly recommended to support
the chassis at the recommended jacking
points.

DANGER

NOTE

Before removal, the fuel tank should be
completely emptied by unscrewing the drain
plug. For faster emptying, it is recommended to
siphon fuel through the opening left on the
connection panel once the pressure relief valve
is removed.

Ensure that the container used has a capacity
equal to the amount of fuel remaining in the
tank.

1. Open the condenser door.

2. Unscrew clamps retaining R.H. side filler
tube to fuel tank and filler neck. Disconnect
tube and remove it.

3. Unscrew engine fuel supply and return lines
from fuel tank connection panel.

4. Disconnect the fuel level sender electrical
wires (3wires). Prior disconnecting, identify
the wires and proper terminal on the fuel
level sender as reference for reinstallation
(Figure 10).

5. Using mobile column lifts, raise the vehicle
to gain access to the fuel tank support from
underneath.

6. Before removing the bolts securing the tank
support to the chassis, lower the vehicle and
make sure the tank support is adequately
supported with jack stands or wood blocks.
Failure to do so could result in injury as well
as damage to the tank.
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& DANGER

Before removing the bolts securing the tank
cradle to the frame, make sure the tank cradle
is adequately supported with jack stands.
Failure to do so could result in injury as well as
damage to the tank.

NOTE: Use Loctite 567 Thread Sealant on
connaction panel mounting bolts, fittings,
LCV meunting bolts, pressure relief valve
mounting belts and fuel level sender
mounting belts

FUEL SENDER TERMINALS
- GROUND

\
- SIGNAL FUEL RETURN FITTING
- WARNING

FIGURE 10: FUEL TANK CONNECTION PANEL

7. Once properly supported, unscrew the bolts
(6) holding the fuel tank support to the
vehicle chassis.

8. Lift the coach until it is high enough to clear
the fuel tank. The fuel tank will rest on the
floor.

3.3 TANK INSTALLATION

To install tank, simply reverse the "Tank
Removal" procedure. Apply Valvoline anti-
corrosion compound on retainer strap studs,
nuts and fuel tank cradle mounting bolts.

NITRILE BLOCK WITH
POSITION ADJUSTMENT

BOLTED TO VEHICLE
CHASSIS (6X)
50 Iof-ft

FIGURE 11: FUEL TANK SUPPORT MOUNTING BOLTS

STATIC WICK 25 Ibf-ft

BOLTED TO VEHICLE
CHASSIS (6X)
50 Ibf-ft

FIGURE 12: FUEL TANK SUPPORT MOUNTING BOLTS
RETAINER STRAP

Sl

TAB WASHER & MOUNTING NUT
(6X) (20 Ibf-ft) 03095
FIGURE 13: FUEL TANK STRAP MOUNTING

3.4 FUEL TANK YEARLY INSPECTION

Perform an external visual inspection of the fuel
tank from under the vehicle to detect fuel traces
or leaks.

Perform a visual inspection of the fuel tank
connection panel. Make sure there are no loose
connections. Investigate and correct the cause
of any fuel leaks.

Inspect all fuel tank mountings and cradle
attachment points. Inspect fasteners and replace
them as necessary as described in the
procedure that follows.

1. Raise the vehicle with safe lifting equipment
and procedures.

2. Place jack stands under the fuel tank cradle.

DOB 2490-2789 | X3-45 Commuter PA1605 Maintenance Manual (Section 03 revised May 2018) _



SECTION 03: FUEL SYSTEM

FIGURE 14: JACK STANDS UNDER THE FUEL TANK
CRADLE

3. Carefully inspect fuel cradle mounting bolts,
6 locations (Figure 15).

LONGITUDINAL

TRANsVERSRL
FIGURE 15: LOCATION OF MOUNTING POINTS

FIGURE 17: LONGITUDINAL SCREWS, 4 LOCATIONS

4. Replace any bolt showing sighs of wear by
new hardware. DO NOT REUSE NUTS.
Perform replacement one screw location
at a time with appropriate support. Apply
torque seal mark.

Torque: 82 |bf-ft.

Hardware part number and description

# 5001941 screw, cap hex M12x1.75x120 g10.9
# 500806 screw, cap hex M12x1.75x35 g10.9

# 500811 nut, hex sto M12-1.75 G10

# 500958 flat washer ss .531x1.062x.095

# 030082 U-shim 3.175mm thick (0.125 in)

# 030083 U-shim 0.953mm thick (0.038 in)

5. On the transversal screw joints (Figure 18)
any visible gap between cradle support
tubing and vehicle frame mounting lugs is
not acceptable.

FIGURE 18: VISIBLE GAP ON TRANSVERSAL SCREW

JOINT

6. If shims are not present, the visible gap
should be shimmed using U-shims #030082
and/or #030083 as required.

7. Shim arrangement may vary and may be
stacked on both sides (Figure 19).

FIGURE 19: SHIM INSTALLATION, TRANSVERSE
SCREW. ARRANGEMENT MAY VARY
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4. FUEL SPECIFICATIONS

The quality of fuel oil used for high-speed diesel
engine operation is a very important factor in
obtaining satisfactory engine performance, long
engine life and acceptable exhaust emission
levels.

The U.S. Environmental Protection Agency
(EPA) has issued new standards to improve air
quality by significantly reducing emissions
through a combination of cleaner-burning diesel
engines and vehicles.

To meet EPA standards, the petroleum industry
produces Ultra Low Sulfur Diesel (ULSD) fuel,
also referred to as S15, containing a maximum
15ppm (parts-per-million) sulfur.

On-highway diesel engines meeting 2010
emission regulations are designed to operate
ONLY with ULSD fuel. ULSD fuel will enable the
use of cleaner technology diesel engines and
vehicles with advanced emissions control
devices, resulting in significantly improved air
quality.

4.1 FUEL TYPE

EPA-10 and later engines like the Volvo D13 are
designed to run on Ultra Low Sulfur Diesel
(ULSD) fuel, which can contain no more than 15
ppm sulfur.

Fuel used must meet engine manufacturer's
specification. Refer to  Volvo engine
specifications.

/N\ CAUTION

ULSD fuel is necessary to avoid fouling the
engine’'s Exhaust Aftertreatment System.
Improper fuel use will reduce the efficiency of
the engine’s Aftertreatment System and may
permanently damage the system.

/N\ CAUTION

Owners of 2010 and later model years on-
highway diesel engine must refuel only with
ULSD fuel.

NOTE

Burning Low Sulfur Diesel fuel (instead of
ULSD fuel) in 2010 and later model year
diesel engines is illegal and punishable with
civil penalties.

4.2 BLENDING

Only ultra low sulfur kerosene — No.1 diesel with
no more than 15ppm sulfur may be blended with
ULSD fuel to improve cold weather
performance. With so many kerosene
formulations on the market, care must be taken
to select kerosene with a maximum of 15ppm
sulfur.

Blend rates remain the same as with Low Sulfur
Diesel fuel.

4.3 BIODIESEL FUELS

Biodiesel up to a maximum of 20% blend (B20)
may be used and wil not affect the
manufacturer's mechanical warranty as to
engine and emissions system related
components, provided the biofuel used in the
blend conforms to ASTM D6751, B1 to B5
blends conform to ASTM D975, and B6 to B20
blends conform to ASTM D7467. Also, any
engine performance problem related to the use
of biodiesel fuel would not be recognized nor
considered as Volvo or Prevost’s responsibility.

However, Volvo engines are certified to comply
with U.S. EPA and California emissions
standards based upon the use of test fuels with
specifications established by these regulatory
agencies. Alternative fuels, including biodiesel,
that are not substantially similar to the required
test fuels may adversely affect engine emissions
compliance. As a result, Volvo does not warrant
the engine will conform to applicable Federal or
California emissions limits when operated on
biodiesel or other alternative fuels that are not
substantially similar to specified test fuels used
for certification.

5. AIR CLEANER (DRY TYPE)

The vehicle is equipped with a dry-type
replaceable element air cleaner, located in the
engine compartment. Access the air cleaner
through the engine R.H. side door. Engine air
enters the air cleaner through one intake duct
located just above engine R.H. side door.

5.1 AIR CLEANER SERVICING

Stop the engine, open the R.H. side engine
compartment door, and loosen the wing nut
retaining the air cleaner element to the air
cleaner. Remove the element by pulling on the
handle in the center of the air cleaner element.

Install cleaner element as follows:
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1. Inspect the gasket-sealing surface inside the
air cleaner. It must be smooth, flat and clean;

2. Install the air cleaner element;
3. Make sure that the element seals securely;

4. Inspect element cover gasket and replace if
necessary.

Whenever it becomes necessary to remove the
air cleaner assembly (dry type) for maintenance
or other repair in this area, great care should be
taken when installing air cleaner assembly.

5.2 GENERAL RECOMMENDATIONS

The following maintenance procedures will
ensure efficient air cleaner operation:

1. Keep the air cleaner housing tight on the air
intake pipe;

2. Make sure the correct filters are used for
replacement;

3. Keep the air cleaner properly assembled so
the joints are air-tight;

4. Immediately repair any damage to the air
cleaner or related parts;

5. Inspect, clean or replace the air cleaner or
elements as operating conditions warrant.
Whenever an element has been removed
from the air cleaner housing the inside
surface of the housing must be cleaned with
a soft clean cloth;

6. Periodically inspect the entire system. Dust-
laden air can pass through an almost
invisible crack or opening which may
eventually cause damage to an engine;

7. Never operate the engine without an element
in the air cleaner assembly;

8. Store new elements in a closed area free
from dust and possible damage.

5.3 AIR CLEANER RESTRICTION INDICATOR

A resettable restriction indicator is installed on
the engine air-intake duct, clearly visible from
the rear engine compartment. The indicator
monitors the vacuum level between the air filter
and the engine. A red marker is displayed when
the air filter is clogged and must be replaced, a
warning light located on the rear control panel
will also lights-up. Reset by pressing on the
indicator's extremity.

/N\ CAUTION

Do not ignore the Warning given by the air
restriction indicator. This could result in

serious engine damage.

MARKER

PRESS TO RESET

FIGURE 20: RESTRICTION INDICATOR 01052_1

—n j
A

|

RIR FILTER

FIGURE 21: RESTRICTION INDICATOR LIGHT

6. FUEL PEDAL

The EFPA (Electronic Foot Pedal Assembly)
connects the accelerator pedal to a
potentiometer (a device that sends an electrical
signal to the ECM, which varies in voltage,
depending on how far down the pedal is
depressed). The EFPA is installed in the space
normally occupied by a mechanical foot pedal. It
has maximum and minimum stops that are built
into the unit during manufacturing.

6.1 FUEL PEDAL ADJUSTMENT

The EFPA contains a throttle position sensor
that varies the electrical signal sent to the ECM.
The sensor must be adjusted whenever an
EFPA is serviced. In addition, the sensor should
be adjusted any time codes 21 and 22 are
flashed.

With the ignition "ON" and the proper diagnostic
tool (DDR) (for information regarding the DDR,
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see "01 ENGINE" in this manual), check the
throttle counts at idle and full throttle positions.

Proper pedal output should be 20/30 counts at
idle and 200/235 at full throttle. If adjustment is
necessary, remove the potentiometer retaining
screws and rotate the potentiometer clockwise
to increase counts or counterclockwise to
decrease. When correct output is confirmed,
tighten retaining screws.

6.2 POTENTIOMETER REPLACEMENT
1. Disconnect cable harness connector.

2. Loosen the two screws and remove
potentiometer. Retain for re-assembly.

3. Discard potentiometer (Figure 22).

& CA UTION FIGURE 22: ELECTRONIC FOOT PEDAL ASSEMBL Y03035

Note the routing and clamping locations of the
cable before disassembly. Proper cable
routing and fastening is critical to the
operation of this system. Marking the foot
pedal assembly to record cable routing is
recommended.

2. Position new potentiometer. Press
potentiometer onto the potentiometer shatft,
matching cutouts in shaft to drive tangs of
potentiometer. Apply hand pressure until
potentiometer has bottomed out in housing.
Reinstall screws (Figure 22) and tighten just
enough to secure potentiometer lightly. Tighten
screws to 10 - 20 Lbf-in (1.13 - 2.26 Nm).

3. Reconnect electronic foot pedal assembly's
cable harness to the ECM connector. If
potentiometer calibration is necessary (see
"FUEL PEDAL ADJUSTMENT" in this
section).

/N CAUTION

Make sure the cable harness is routed
correctly, and securely installed so that it does
not become pinched, stretched, or otherwise
damaged during vehicle operation.
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7. SECTION CHANGE LOG
DESCRIPTION DATE

1 | Fuel tank strap torque was 60 Ib-ft, changed to 20 Ib-ft Oct 2016
2 | Paragraph 3.4 Fuel Tank Yearly Inspection added May 2018
3

4

5

6
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i

DIESEL OXIDATION
CATALYST (DOC) {
AN

DIESEL PARTICULATE
FILTER (DPF)

1. EXHAUST AND AFTERTREATMENT SYSTEM OVERVIEW

<— DIFFUSER ASSEMBLY

9 | _——CATALYTIC CONVERTER

/ DRAIN TUBE

FLEXIBLE COUPLING

A5

/ INSULATING BLANKET
= DIESEL EXHAUST FLUID
zZ

[N IR I ATIAN AT e
NUZLZZLE

(\VEF) INNEUITIUN

FIGURE 1: EXHAUST SYSTEM

The technology behind clean emissions is
through the immediate aftertreatment of engine
exhaust. The process for reducing NOx via
aftertreatment is called Selective Catalytic
Reduction (SCR). It requires a catalytic
converter into which is injected Diesel Exhaust
Fluid (DEF). The primary component of DEF is
water; the active component is urea. Urea is a
nitrogen compound that turns to ammonia when
heated. When a urea-and-water solution is
injected into the exhaust stream and passed
over a catalyst, the urea reacts with the NOx to
form nitrogen and water vapor — two clean and
harmless components of the air we breathe. The
aftertreatment system primary function is to
capture and oxidize (regenerate) the particulate
matter (soot) in the engine exhaust gases and to
reduce NOx. To achieve this goal, the exhaust
aftertreatment system is split into two main
sections: the exhaust gases first enter the
Diesel Oxidation Catalyst (DOC) and Diesel
Particulate Filter (DPF) assembly to capture
and regenerate the soot on a regular or passive
basis, then the exhaust gases flow through the

catalytic converter to reduce NOx to minimum
level. Through constant monitoring of the
exhaust gas temperature and the system back
pressure, the engine management system
(EMS) is able to manage regeneration.

The exhaust aftertreatment system is rubber
mounted to the vehicle structure. This feature
reduces the transmission of vibrations to the
exhaust aftertreatment system thus resulting in
extended life of the system, brackets and also
noise reduction.

1.1 MAINTENANCE

Inspect the exhaust system periodically for
restrictions and leaks. Figure 1 presents the
major components of the exhaust system.
Exhaust leaks are commonly the result of loose
clamp bolts, corroded or punctured pipes. In
addition to excessive noise, a leaking exhaust
system could allow toxic gases to enter the
vehicle. Damage to surrounding components
from hot gases could result as well. Replace
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damaged or corroded exhaust components 1.2 FLEXIBLE COUPLING INSTALLATION
immediately. The flexible coupling contains a rigid interior
Inspect the exhaust system as follows: pipe (Figure 2). To allow appropriate flexibility

once installed, be sure interior pipe is concentric

* Atvehicle inspection intervals ; to flexible part and that the flexible coupling is

e Whenever a change is noticed in the sound straight when installed. This piece of equipment
of the exhaust system ; handles vibration and thermal expansion.
e When components close to the exhaust
system get unnaturally dirty ; & CAUTION
* Whenever the exhaust system is damaged. Adequately support the exhaust system line.
Replace damaged or corroded exhaust system The load of the exhaust line must not be
components without delay. transferred to the turbocharger.

When operating the engine in a service garage or
in a closed area, the exhaust must be vented to
the outside. Place the shop vent hose over the
exhaust outlet pipe.

DANGER

FIGURE 2: FLEXIBLE COUPLING 04022

Avoid breathing exhaust gases since they
contain carbon monoxide which is odorless and 2. DIESEL PARTICULATE FILTER (DPF)
colorless but harmful. Carbon monoxide is a

Besides trapping soot, the DPF (Diesel
dangerous gas that can cause

Particulate Filter) also traps the ash that has

unconsciousness and can be lethal. If, at any been generated when additives in engine oil are
time you suspect that exhaust fumes are burned. However, unlike soot, ash cannot be
entering the vehicle, locate and correct the oxidized. The ash that accumulates in the filter

cause(s) as soon as possible. will eventually cause an increase in exhaust

back pressure. EMS will constantly monitor the

ash accumulation and forecast the approximate
& WARNING time until DPF ash cleaning is required. This
allows you the opportunity to plan for the DPF

Diesel engine exhaust and some of its ash cleaning interval. If ash cleaning is not
constituents are known to the State of performed proactively, and the back pressure
California to cause cancer, birth defects and increases beyond the system limit, EMS will flag

other reproductive harm.

the amber warning light on the telltale panel,
notifying the operator that an ash cleaning is

NOTE required. Clean remanufactured DPF cartridge
The key to successful regeneration is high will be available through Prevost on an
exhaust temperature for an extended period of exchange basis. For most commuter vehicle
time. For this reason, insulating blankets must applications and duty cycle, this will occur after
remain permanently on the exhaust system. approximately 4500 hours of operation.

If insulating blankets are removed from the

system, the exhaust gases temperature may ! WARNING

not be high enough to permit efficient

partlculatg OX|dat|_on _durmg passive HOT SURFACES

regeneration, resulting in increased fuel

consumption due to overuse of active or Keep yourself clear_of hot A_ftertreatment
stationary regeneration. System surfaces, particularly during and after

active or stationary regeneration. Hot surfaces
can cause serious burns.

Make sure Aftertreatment System
components are cold before handling.
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DIESEL OXIDATION
DOC OUTLET CATALYST (DOC)
TEMPERATURE SENSOR = | DPF FILTER
=& s> /

) NOx SENSOR
o DPF FILTER

DPF INLET

nnnnnnnnnnnnnnn

DIESEL EXHAUST FLUID (DEF)

DPF OUTLET
INJECTION NOZZLE PRESSURE SENSOR

AP DPF OUTLET
& /e« TEMPERATURE SENSOR
&Y%\ &

{_ ™ NOx SENSOR
DPF FILTER

1. First, open the engine compartment doors;
2. Putinsulating blanket aside;

3. Disconnect pressure, temperature and NOx

Sensors;

Support Diesel Oxidation Catalyst (DOC)
and Diesel Particulate Filter (DPF)
assembly;

/\ CAUTION

FIGURE 3: DIESEL OXIDATION CATALYST (DOC) &

DIESEL PARTICULATE FILTER (DPF) ASSEMBLY
04016

HEAVY DEVICE

A suitable lifting or holding device is required.
Properly support and attach lifting equipment
to prevent the DOC and DPF assembly from
falling when servicing.

4
m WARNING

HOT EXHAUST

During stationary regeneration, exhaust gases
temperature may get very hot at the diffuser
outlet. Do not direct diffuser at combustible
materials.  Before initiating  stationary
regeneration, make sure that the diffuser
outlet is clear of objects and that no one is
working near the diffuser outlet. Stationary
regenerations must be undertaken outdoors
only.

Never initiate regeneration when exhaust gas
collection system is in place.

NOTE

TOXICITY

Do not initiate a stationary regeneration in a
closed area like a garage. Stationary
regeneration must be undertaken outdoors
only.

2.1 DIESEL PARTICULATE FILTER
ASSEMBLY REMOVAL

To remove the DPF, proceed as follows:

zf CAUTION

External and internal temperatures remain hot
long after engine has been shut down. Allow
the Exhaust Aftertreatment System to cool
before handling. Wear protective clothing and

PREVOST # 35606 SUPPORT TOOL USE
& INSTALLATION

e Install tool to a suitable engine crane.

e Position crane and support tool under
DPF assembly.

glove while servicing.
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e Secure DPF to support tool using
appropriate tie-down type strap.

e Loosen V-band clamp holding DOP to
DPF.

e Lower and pull back to remove DPF from
bus.

7. To make sure components are reinstalled in
the same position, mark position of DOC,
DPF and V-band clamps in relation with one
another before taking apart;

/1\ CAUTION

FRAGILE - HANDLE WITH CARE

Use extreme care when handling DPF
cartridge as it could be damaged or destroyed
by dropping or sudden impact.

Clean remanufactured DPF cartridge will be
available on an exchange basis. For this
reason, it is very important to maintain the
cartridge in perfect condition. Damaged

5. Unfasten straps holding DOC and DPF
assembly;

6. Carefully lower DOC and DPF assembly;

cartridge may not be refunded.

8. Also replace V-band clamps and gaskets
when replacing DPF filtration module;

NOTE

When replacing the DPF cartridge, refer to the
specifications on the DPF attached tag for
proper replacement DPF selection.

FILTRATION MOQDULE

INLET-DOC FODULE

V-BAND CLARP

OUTLETHODULE

V-BAND CLAMP LOCKING MECHANISM AND
ARROWS TO BE VISUALLY ALIGNED WITH
CENTERLINE OF QUTLET PIPE

AT B

OUTLET

L

FIGURE 4: TAKING DOC AND DPF APART

9. Always put DOC and DPF filtration module
back together again in a vertical position to
facilitate gaskets positioning;
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For proper DPF assembly installation, inlet
and outlet alignment is important. When
reassembling the DPF, a straight edge must
be used to align inlet and outlet.

e Set the starter selector switch to the OFF
position.

e Shut off the heater line shut-off valves.

e Using the quick-connect drain hose, drain
the engine cooling system. Refer to Section
05, COOLING under "DRAINING COOLING
SYSTEM".

/1\ CAUTION

Tag hoses and cables for identification before
disconnecting in order to facilitate re-
installation. Plug all openings to prevent dirt

from entering the system.

10. Torque V-band clamps to 20 Ibf-ft;

/\ CAUTION

e Disconnect and remove section of coolant
pipe assembly mounted between the
radiator outlet and the water pump inlet.

Always torque clamps by hand.

11. With a rubber mallet, hit clamps forcefully
around circumference to make sure gasket
is fully seated,;

12. Support Diesel Oxidation Catalyst (DOC)
and Diesel Particulate Filter (DPF) assembly
during reinstallation;

13. Reconnect pressure, NOx and temperature
Sensors;

14. Fasten straps holding DOC and DPF
assembly;

15. Put insulating blanket back.

3. CATALYTIC CONVERTER

In the first instance, the catalytic converter of the
Selective Catalytic Reduction (SCR) does not
need any maintenance. Unless an accident or
damage occurs in the vicinity of the engine
compartment; the catalytic converter will not
have to be replaced.

However if the catalytic converter must be
replaced, use one of the two following
procedures:

3.1 REMOVAL

Procedure # 1

Radiator must be removed in order to lower the
catalytic converter for replacement.

CATALYTIC CONVERTER
QUTLET NOx SENSOR

W

HOLDING CLAMPS

FIGURE 5: CATALYTIC CONVERTER

¢ Disconnect and remove a section of coolant
pipe assembly mounted between the
thermostat housing and the radiator inlet.

e Disconnect the electric fan-clutch connector
located near the cooling fan right angle
gearbox.

e Disconnect and remove the air intake duct
mounted between the turbocharger outlet
and the air cooler inlet.

e Open radiator door. Unfasten bolts and
screws fixing radiator sealing frame.

e Remove radiator and air cooler assembly.
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Due to the heavy load of the radiator assembly,
be adequately supported before

it must
attempting to remove it.

Safely support catalytic converter from the

top.

Disconnect catalytic converter outlet NOXx
sensor.

Remove clamps holding catalytic converter
then lower.

Remove or disconnect any piece of

equipment or component that might be in
the way or that might prevent removing the

catalytic converter.

Procedure # 2

Set the starter selector switch to the OFF

position.

Shut off the heater line shut-off valves.

Remove DOC and DPF assembly (Refer to

paragraph 2.1 in this Section).

Remove pipe connecting DOC & DPF

assembly to catalytic converter.

Using the quick-connect drain hose, drain
the engine cooling system. Refer to Section
05, COOLING under "DRAINING COOLING

SYSTEM".

/1\ CAUTION

Tag hoses and cables for identification before
disconnecting in order to facilitate re-
installation. Plug all openings to prevent dirt
from entering the system.

Disconnect and remove section of coolant
pipe assembly mounted between the

radiator outlet and the water pump inlet.

Disconnect and remove a section of coolant
pipe assembly mounted between the

thermostat housing and the radiator inlet.

Disconnect and remove a section of air
intake duct mounted between the air cooler

outlet and the engine.

Remove coolant surge tank.

SECTION 04: EXHAUST AND AFTERTREATMENT SYSTEM

Release tension from drive belt (Refer to
paragraph 12.1 and 15.1 in Section 05:
Cooling System).

Cut cable ties and disconnect electrical
connector from fan clutch. Remove fan drive
shaft fasteners at the gear box.

Remove radiator fan drive mechanism

support.

Safely support catalytic converter from the
top.

Disconnect catalytic converter outlet NOXx
sensor.

Remove clamps holding catalytic converter
then lower.

Remove or disconnect any piece of
equipment or component that might be in
the way or that might prevent removing the
catalytic converter.

3.2 ASSEMBLING CATALYTIC CONVERTER
Before removing

Mark, with a vertical line the angular position
of the lower (both sides) and upper clamps
with regard to the clamps support located on
the catalytic converter.

Lower

Upper

Mark, with a vertical line the central position
of the lower and upper clamps with regard to
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the emboss located at the bottom and at the
top of the catalytic converter.

Lower \ e Using the lines made earlier, line up the
: e, lower and upper clamps with regard to the
emboss of the converter and afterward, line
up the lines made earlier on the clamps with
regard to the clamp supports on the catalytic
converter.

: r . Lower

i

Assembling

e Position the upper clamps above the upper
emboss and the lower clamps below the

lower emboss of the catalytic converter. Lower
Lower
—
Embosse / Emboss e
"
CLAMP

Upper
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e Before tightening the parts, make sure that
the catalytic converter lower support is well & CAUTION
centered with the exhaust inlet of the
catalytic converter. Tighten clamps properly in order to prevent
- any movement of the diffuser assembly. An
impact wrench is necessary.

EXHAUST | 1. Loosen the clamp securing the diffuser
INLET = assembly to the catalytic converter.
GAP 1/2+ 732"
ALL AROUND \ PARALLEL EDGES
- 58
Support du Bas / CEOEOROROZ
Lower Support 8@8@8@8@0 s
- . . . O ORO ‘
e While tightening the bolts, keep in mind to DR (o
respect the alignment of the parts and keep DROAD
the lower support as centered as possible 283 DODOO“
with the catalytic converter exhaust inlet. 88%88
O=0=0,
=0
4. DIFFUSER ASSEMBLY Bo50H
During stationary regeneration, exhaust gases 08080
temperature may get very hot at the DPF outlet. g8 = =
The diffuser decreases the exhaust gasses S f
temperature by about half approximately, at 6 APPLY ANTI-SEIZE LUBRICANT
inches above the diffuser. The diffuser is an ONALL THREADS
important component of the exhaust system and FIGURE 7: DIFFUSER POSITION ADJUSTMENT 04015_1
must remain on the vehicle at all times. 2. For proper angular position, make sure that
Operating the vehicle without the diffuser may the two edges shown on figure 7 are parallel
seriously damage the vehicle. with each other.

3. Using a straightedge, adjust the diffuser
DIFFUSER LOUVERED
COVER pypALST AFTERTREATMENT assembly level. The top surface of the
2 SYSTEM ROOF VENTILATION warning plate fixed on the diffuser louvered
cover must be flush with the roof surface or
may exceed about 3/32".

DEFLECTOR y \-# 4. Tighten the clamp securing the diffuser
e assembly to the catalytic converter.
% @, DRAIN PIPE 5. Reinstall the exhaust aftertreatment system
GLamp roof ventilation grill and deflector.
FIGURE 6: DIFFUSER ASSEMBLY 04014 4.2 MAINTENANCE
4.1 DIFEUSER ADJUSTMENT At vehicle inspection intervals, inspect the

diffuser assembly as follows:
Should an adjustment of the diffuser position be y

necessary, first remove the  exhaust o Inspect diffuser grille for stress cracking;

aftertreatment roof ventilation grill. e Check for presence of foreign matter and

debris inside the diffuser housing, remove
& CAUTION and clean if applicable;
To prevent paint damage and fiberglass . thck for proper functipning of the rain cap
overheating caused by hot exhaust gases, the inside the diffuser housing, make sure that it
diffuser louvered cover must be flush with the moves freely;
roof surface or ma'LIy exceed the roof surface e Make sure that the water drain tube is not
not more than 3/32" (2mm). clogged. Pour a cup of water into the diffuser
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housing and assure that all the water is
drained at once at the other end of the drain
tube. If tube is clogged, remove tube and
blow compressed air inside in reverse flow;

e Check that the warning plate "THIS DIFFUSER
SURFACE MUST BE FLUSH WITH THE ROOF
SURFACE” is still in place.

5. DIESEL EXHAUST FLUID (DEF) TANK
AND INJECTION SYSTEM

The DEF tank and injection system control unit
continuously vary the amount of DEF injected in
response to the engine’s current load conditions.

Diesel Exhaust Fluid (DEF) is stored in a 16
gallons plastic tank located aft of the condenser
compartment.

removed. Water or compressed air will not help,

S

ince DEF quickly oxidizes certain metals. If a

disconnected connector comes into contact with
the DEF solution, it must be replaced
immediately to prevent the DEF solution from

c

reeping further into the copper wiring, which

takes place at a speed of about 2.4 in (60 mm)
per hour.

/\ CAUTION

“ FILLER NECK FILTER
DEF TANK (680 LITERS)

«@‘;‘fﬁ R

UNIT CONTROL
. "ACM"

< .07 PUMPASSEMBLY

FIGURE 8: DEF TANK AND PUMP LOCATION

A pump located beside the DEF tank is used to
pressurize the system and deliver the fluid.

A heating coil located inside the tank use engine
coolant to keep the DEF warm during cold
season.

DEF is injected into the exhaust gases through
an injection nozzle located between the DPF
and the catalytic converter (refer to figure 1).

In the catalytic converter, nitrogen oxides are
transformed into harmless nitrogen gas and
water.

The system notifies the driver when it is time to
top up with DEF.

5.1 DIESEL EXHAUST FLUID

When handling DEF solution, it is important that
electrical connectors to be connected or well
encapsulated, otherwise there is a risk that the
DEF will cause oxidation that cannot be

Diesel Exhaust Fluid (DEF) is a nontoxic
aqueous solution of urea (32.5%) and ultra-
pure water (67.5%). Urea is a compound of
nitrogen that turns to ammonia when heated.
The fluid is non-flammable, and is not
dangerous when handled as recommended.
However, it is highly corrosive to certain
metals, especially copper and brass.

When detaching hoses and components, do
not spill DEF on disconnected or unsealed
connectors. If DEF is spiled on a
disconnected or unsealed connector, the
connector must be removed immediately and
replaced.

Things to know about spilt diesel exhaust fluid
(DEF):

If urea solution comes into contact with the
skin, rinse with plenty of water and remove
contaminated clothing.

If urea solution comes into contact with the
eyes rinse for several minutes and call for
medical help if necessary.

If inhaled breathe fresh air and call for
medical help if necessary.

Do not allow the DEF solution to come into
contact with other chemicals.

The DEF solution is not flammable. If the
DEF solution is exposed to high
temperatures, it breaks down into ammonia
and carbon dioxide.

The DEF solution is highly corrosive to
certain metals, including copper and
aluminum.

If the DEF solution is spilled onto the vehicle,
wipe off the excess and rinse with water.
Spilled DEF solution can form concentrated
white crystals on the vehicle. Rinse off these
crystals with water.
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5.3 PUMP ASSEMBLY FILTER ELEMENT
& WARNING REPLACEMENT

e Remove filter cover.

DEF spilt onto hot components will quickly
vaporize. Turn your face away!

5.2 DEF TANK CLEANING

Removing the DEF tank for cleaning is not
necessary.

1. Put a suitable container under the DEF tank.

2. Remove the DEF tank drain plug through the
DEF tank support pan access hole.

3. Let all of the DEF drain from the tank.
Discard the used DEF according to local & CAUTION

regulations.

Contamination or damage of the sealing
surface on the housing is not acceptable.

4. Remove the DEF tank filler neck insert. To do
so, release the retaining tab and remove filler
neck insert. Replace old seal if damaged.

e Remove the equalizing element (a) and the
filter element (b).

. DEF TANK CAP
FlIlLLER NECK INSERT

AMND FILTER

water drain from the tank.

6. Clean the filler neck insert screen with hot
water.

7. Reinstall the filler neck insert until the
retaining tabs snap into filler neck. Reinstall
DEF tank drain plug.

\ MAINTENANCE

Drain and clean DEF tank and filler neck
insert filter with hot water every 50,000 miles,
replace the filter every 100,000 miles.

|
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/1\ CAUTION

Protect filter area in the housing from

contamination.

o Replace the filter element (a) and the
equalizing element (b).

/1\ CAUTION

The sealing surfaces on the housing must be
clean. No contamination or particles
acceptable.

e Install filter cover. Torque to 16.5 Ibf-ft.

225+25Nm

/1\ CAUTION

It must be checked if there are cracks around
the area of the filter cover. No cracks in the
material are allowed. If there are cracks in the
housing, the entire Supply Module must be
replaced! If there are cracks in the filter cover,

the filter cover must be replaced.

\ MAINTENANCE

Replace pump assembly filter element after
the first 100,000 miles and then every
150,000 miles.

6. AFTERTREATMENT FUEL INJECTOR

Proper functioning of the aftertreatment fuel
injector a.k.a. aftertreatment hydrocarbon
injector (AHI) is required in order to obtain
efficient regeneration process of the DPF.
Clogged aftertreatment fuel injector will result in
clogged DPF.

In addition to the activation of the CHECK
telltale, emission of diagnostic troubleshooting
codes (DTC) by the engine ECM (MID128) will
indicate malfunction of the aftertreatment system
and/or aftertreatment fuel injector. DTC may be
accessed through the Driver Information
Display. Select DIAGNOSTICS menu then
FAULT DIAGNOSTICS and ENGINE ECU
submenus.

Check status of the aftertreatment system
through the Driver Information Display. Select
AFTERTREATMENT menu then ATS STATUS.
Then check the DPF soot level with SOOT
LEVEL GAUGE.

6.1 REPLACEMENT

1. Remove fastener and p-clamp securing the
line to the mounting bracket on the diffuser

pipe.

& WARNING

Fuel leaked or spilled onto hot surfaces or
electrical components can cause a fire and
result in component damage and serious
personal injury.

2. Disconnect the line from the aftertreatment
hydrocarbon injector fitting. Collect any
residual fuel that might be in the line in a
suitable container.

/\ CAUTION

Do not kink the line. Kinking the line may
result in leakage.
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7. Install the P-clamp and fastener to secure the
line to the mounting bracket on the diffuser
pipe.

8. Start the service regeneration process. When
fuel dosing starts, check for leaks starting on
the hot side of the engine. Clear any
diagnostic trouble codes, if needed.

/ -- NOTE
If fault tracing was performed using Guided
Diagnostics, return to Guided Diagnostics for

‘ repair verification.

FIGURE 9: AFTERTREATMENT FUEL INJECTOR

125 Ibf-in

3. Remove the aftertreatment hydrocarbon
injector mounting fasteners. Remove the
aftertreatment hydrocarbon injector from the
diffuser pipe (which attaches to the
turbocharger outlet).

4. Clean the sealing surface on the diffuser pipe
before mounting the aftertreatment
hydrocarbon injector.

5. Install the aftertreatment hydrocarbon injector
onto the diffuser pipe (which attaches to the
turbocharger outlet). Tighten the fasteners to
125 Ibf-in.

NOTE

The fasteners already include pre-applied
high-temperature anti-seize compound.

6. Connect the line to the aftertreatment
hydrocarbon injector. Tighten the line fitting
t0135 Ibf-in.

FIGURE 10: FUEL LINE FITTING
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7. TORQUE SPECIFICATIONS

TORQUE TABLE
REFERENCE 3

TORQUE TABLE

TORQUE TABLE REFERENCE 3

REFERENCE 1

REFERENCE 2

TORQUE TABLE
REFERENCE 3

REFERENCE 4

FIGURE 11: TORQUE SPECIFICATIONS

TORQUE TABLE

REFERENCE 8
TORQUE TABLE
REFERENCE @

TORQUE TABLE

TORQUE TABLE REFERENCE 5

REFERENCE 7

TORQUE TABLE
REFERENCE &

FIGURE 12: TORQUE SPECIFICATIONS
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TORQUE TABLE TORQUE TABLE
REFERENCE 15 REFERENCE 10
FIGURE 13: TORQUE SPECIFICATIONS
TORQUE TABLE

REFERENCE 11

A

FIGURE 14: TORQUE SPECIFICATIONS
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TORQUE TABLE
REFERENCE 12

FIGURE 15: TORQUE SPECIFICATIONS

TORQUE TABLE
REFERENCE 14

TORQUE TABLE
REFERENCE 13
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The following table lists the tightening torques for the bolts, nuts, etc. on the DPF assembly which do
require a specific torque value. When no torque specifications are indicated, use the Standard Torque
Specifications table found in Section 00: General Information of the Maintenance Manual.

SPECIFIC TORQUE TABLE

DESCRIPTION QTY | REFERENCE | TORQUE DRY (10 Ibf-ft)
DEF injection nozzle mounting bolt 3 1 7.5
DPF outlet temperature sensor * 1 2 33
V-band clamp 5 inch 7 3 8
NOx sensor * 1 4 37
DPF outlet pressure sensor * 1 5 4
DPF inlet pressure sensor * 1 6 4
Diesel Oxidation Catalyst (DOC) temperature sensor * 1 7 33
Cap screw 2 8 4.5
Cap screw - 9 7.5
DPF inlet temperature sensor * 1 10 33
V-band clamp 2 11 20
Strap — SCR tank 4 12 33
NOx sensor — SCR tank 1 13 37
Bolts — SCR tank 2 14 7.5
Strap — DPF tank 2 15 20
* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize
8. SECTION CHANGE LOG

DESCRIPTION DATE

1 | DPF removal, tool info added paragraph 2.1 2016/06/09
2
3
4
5
6
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SECTION 05: COOLING SYSTEM

1. DESCRIPTION

A radiator and thermo-modulated fan are used
to effectively dissipate the heat generated by the
engine. A centrifugal-type water pump is used to
circulate the engine coolant.

One full blocking-type thermostat is used in the
water outlet passage to control the flow of
coolant, providing fast engine warm-up and
regulating coolant temperature.

The engine coolant is drawn from the lower
portion of the radiator by the water pump and is
forced through the transmission cooler before
going through the oil cooler and into the cylinder
block.

From the cylinder block, the coolant passes up
through the cylinder head and, when the engine
is at normal operating temperature, it goes
through the thermostat housing and into the
upper portion of the radiator. The coolant then
passes through a series of tubes where its heat
is dissipated by air streams created by the
revolving fan and the motion of the vehicle.

Upon starting a cold engine or when the coolant
is below normal operating temperature, the
closed thermostat directs coolant flow from the
thermostat housing through the by-pass tube to
the water pump. Coolant is recirculated through
the engine to aid engine warm up.

When the thermostat opening temperature is
reached, coolant flow is divided between the
radiator inlet and the by-pass tube. When the
thermostat is completely open, all of the coolant
flow is to the radiator inlet.

The cooling system is filled through a filler cap
on the surge tank (Figure 1), A Pressure cap is
also used to maintain pressure within the
system. When system exceeds normal pressure
rating (13 psi — 89.63 kPa), the cap releases air
and if necessary, coolant through the overflow
tube (Figure 1). A pressure relief valve is also
provided to depressurize the system before
servicing. The thermostat is located in the
housing bolted to the engine on the L.H. side.

The engine cooling system also provides hot
coolant fluid for the vehicle heating system. Refer
to section 22, "™HEATING AND AIR
CONDITIONING" in this manual for information
relating to heating system water circulation.

RADIATOR CONNECTION PRESSURE

RELIEF VALVE

OVERFLOW HOSE

CRITICAL COOLANT
LEVEL SENSOR

PRESSURE CAP

LOW COOLANT
LEVEL SENSOR

FILLER CAP COOLANT LEVEL

WARNING LIGHT

ENGINE
CONNECTION

HANSEN
COUPLING

PUMP INLET
CONNECTION

FIGURE 1: COOLANT SURGE TANK

05132_3
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SECTION 05: COOLING SYSTEM

2. MAINTENANCE connections or by rough surfaces on the castings

of the hose mounting surfaces. It is
2.1 GENERAL RECOMMENDATIONS recommended that "Dow Corning RTV-102

A systematic routine inspection of cooling Compound" or any equivalent product be applied
system components is essential to ensure on cast surfaces prior to hose installation.
maximum engine and heating system efficiency.
e Check coolant level in the surge tank daily & CAUTION
and correct if required. Test antifreeze
strength. Castings should be clean and free of oil and
e Check belts for proper tension; adjust as grease before applying compound. No other
necessary and replace any frayed or badly sealer should be used with RTV-102
worn belts. compound.
e Check radiator cores for leaks and make
sure the cores are not clogged with dirt or 2.2 MTA VEHICLES EQUIPPED WITH VOLVO
insects. To avoid damaging the fins, clean D13 ENGINE
cores with a low-pressure air hose. Steam
clean if required. NOTE
e Inspect the water pump operation. A leaky For additional information concerning Volvo

components, consult Volvo Trucks North
America Web Site under: Parts & Service. On
Volvo web site, you will find detailed service
procedures for parts replacement, repair and
maintenance.

e Repair all leaks promptly. Unrepaired leaks
can lead to trouble. Inspect and tighten
radiator mounts periodically. Test and
replace thermostat regularly.

e Pressurize system periodically  using

Hansen Quick Coupling (Figure 2). S
A \ MAINTENANCE
oD Drain, flush, thoroughly clean and refill the
/ '/\?"5{ \/\\/// system with Fleet Charge 50/50 Fully
S/ /»4:\ N Formulated Coolant every two years or every
) S NG 100,000, whichever comes first. Change the
/ g coolant filter every 12,000 miles. When using
|| /ﬂ e Fleet Charge 50/50, use a filter that contains
VL NS Supplemental Coolant Additives (SCA).
FIGURE 2: HANSEN QUICK COUPLING 3. HOSES
NOTE Rotten, swollen, and worn out hoses or loose
connections are frequent causes of cooling
In order to ensure the integrity of the system, system problems.
it is recommended that a periodic cooling Serious overheating is often caused by an old
system pressure check be made. Pressurize hose collapsing or from rotten rubber shedding
the cooling system to 10-15 psi using Hansen from hoses and clogging the coolant passages.
Quick Coupling. Do not exceed 15 psi. . . o
, Connections should be inspected periodically
Any measurable drop in pressure may and hose clamps tightened. Replace any hose
indicate a leak. Whenever the oil pan is found to be cracked or swollen.

removed, the cooling system should be
pressure checked as a means of identifying
any incipient coolant leaks. Make sure the
cause of the internal leak has been corrected
before flushing the contaminated system.

When instaling a new hose, clean pipe
connections and apply a thin layer of a
non-hardening sealing compound. Replace worn
out clamps or clamps that pinch hoses.

3.1 HOSE CLAMPS ON COOLANT LINES

All hose clamps used on the heating and cooling
systems have a spring function (spring in the

Leaks at the thermostat housing hose
connections may be caused by deformation of
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SECTION 05: COOLING SYSTEM

housing) to compensate for the normal
expansion/contraction of/*a hose and metal
connection that occurs during vehicle operation
and shutdown. These clamps are worm-driven,
made of stainless steel.

30 Ibf-in

FIGURE 3: CLAMP TYPE USED ON HEATING &
COOLING SYSTEMS

EXCEEDING HOSE
WHEN CLAMPED

1/32"min WRONG

I

.

FIGURE 4: PROPER HOSE CLAMP INSTALLATION

All connections equal or greater than of 2-in OD
have doubled clamps (two clamps side by side)
with screw housing separated from at least 90°.
A torque wrench should be used for proper
installation. The recommended torque for these
clamps is 30 Ibf-in at room temperature.

.
-t

FIGURE 5: DOUBLED CLAIMP POSITIONING

/I\ CAUTION

Do not over-tighten, especially during cold

weather when hose has contracted.

FIGURE 6: COOLANT FLOW TO RADIATOR (VOLVO
D13)

2 CLAMPS

FIGURE 8: COOLANT LINE CONNECTED TO PUMP
OUTLET
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SECTION 05: COOLING SYSTEM

2CLAMPS

3.2 CONSTANT-TORQUE HOSE CLAMPS ON
CHARGE AIR COOLER (CAC)

If for any reason such as an accident, hose
clamps need to be changed; install and tighten
hose clamps to 60 Ibf-in (dry) (Figure 11).

/N CAUTION

The hose clamps will break if over-tighten. Do
not over-tighten, especially during cold
weather when hose has contracted.

,:r”‘ﬁ_:;? . CONSTANT-TORQUE HOSE CLAMPS
o

- e
= pe ?" 1 ON CHARGE AIR COOLER CIRCUIT
-

To pr lippage of the flexibl

o Lc;/ hose on the pipe, lean the clamps
agalnst the rib at the end of each pipe

CAC HOSE CLAMPS TORQUE : 60 Ibf-in

FIGURE 11:. CHARGE AIR COOLER HOSE CLAMPS -

3.2.1 Maintenance

Since the constant-torque clamp automatically
adjusts to keep a consistent sealing pressure,
there is no need to torque again hose clamps on
a regular basis. During vehicle operation and
shutdown, the screw tip will adjust according to
the temperature and pressure changes.

Checking for proper torque should be done
at room temperature.

4. THERMOSTAT OPERATION

1. Drain the cooling system.

2. Remove the bolts, the thermostat housing
and the thermostat. Carefully clean the
thermostat seat and all cylinder head-to-
thermostat housing mating surfaces.

FIGURE 12: VOLVO D13 THERMOSTAT HOUSING

3. Install the new thermostat. Make sure that
the rubber seal remains properly seated.

4. Position the thermostat housing to the
cylinder head, install the bolts and torque-
tighten to 24 £ 4 Nm (18 £3 ft-Ib).

5. Install the rubber radiator hose to the
thermostat housing. Position the clamp and
tighten to secure.

6. Fill the system with the recommended
coolant.

7. Start the engine, check for leaks and proper
operation. After shutdown, replenish fluids as
necessary.

4.1 CHECKING THERMOSTAT

A function check must be carried out before
installing a new thermostat.
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SECTION 05: COOLING SYSTEM

NOTE

Check to be sure that the thermostat closes
fully. This can be done by holding it up to the
light to check that there is no visible gap at the
opening point. If the thermostat does not close
properly, replace it.

1. Warm up water in a receptacle to 75°C
(167°F) and immerse the thermostat in the
water. Use a piece of wire attached to the
thermostat.

2. After at least 30 seconds, check that the
thermostat is still closed.

3. Now warm the water to 100°C (212°F). After
at least 30 seconds at the boiling point,
check that the thermostat has opened at
least 7mm (9/32"). If the thermostat has not
opened, it must be replaced. A good
thermostat starts to close at 95°C (203°F)
and is fully closed at approximately 85°C
(185°F).

5. COOLANT
5.1 COOLANT LEVEL VERIFICATION

Check the coolant level when the engine is cold
(room or ambient temperature).

If the coolant level has reached the bottom of the
sight glass, add coolant up to the middle of the
sight glass.

Fill the tank as required with the same 50/50
water-antifreeze mixture already in the cooling
system. Do not mix two different types of
coolant. Refer to the Maintenance Manual for
proper coolant type specifications or see the
label affixed near the coolant surge tank on the
vehicle.

When the coolant level reaches the low coolant
sensor, the red warning light located next to the
tank in the engine compartment will illuminate to
indicate the need to add coolant to the system.

If the coolant level reaches the coolant surge
tank critically low level sensor, the STOP telltale
light illuminates, a beeping tone is heard and
“ENGINE COOLANT LEVEL CRITICALLY LOW"
message appears in the DID. Stop the vehicle in
a safe location and add coolant to the cooling
system surge tank as soon as possible.

CORRECT COOLANT
LEVEL (COLD CHECK)

COOLANT LEVEL
CRITICALLY LOW
SENSOR —*»

A
FIGURE 13: COOLANT LEVEL SIGHT GLASS
05094_3

/N WARNING

Hot engine coolant is under high pressure.
Allow engine to cool down before adding
coolant.

5.2 COOLANT LEVEL SENSORS

This warning device consists of two fluid level
probes mounted on the surge tank. The first
probe (upper) is a low coolant level warning and
will send a signal to the indicator light located
near the tank in the engine compartment (Figure
1).

The second probe (lower) is a critically low
coolant level warning and will send a signal to
the engine control module to indicate coolant
level. If the coolant level drops below the probe,
the "Check Engine" light flashes and a
diagnostic code is registered (see section 01"
ENGINE").

/N CAUTION

Do not run engine with the “Check Engine”
light flashing.

Both level probes are mounted on the front of
the surge tank (Figure 13).
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SECTION 05: COOLING SYSTEM

5.3 THAWING COOLING SYSTEM

If the cooling system becomes frozen solid,
place the coach in a warm area until the ice is
completely thawed.

/N CAUTION

Under no circumstances should the engine be
operated when the cooling system is frozen,
as it will result in engine overheating due to
insufficient coolant.

Once thawed, check engine, radiator and related
components for damage caused by expansion of
frozen coolant fluid.

5.4 COOLING SYSTEM RECOMMENDATIONS

Always maintain cooling system at the proper
coolant level. Check daily.

The cooling system must be pressurized to
prevent localized boiling of coolant. The system
must be kept clean and leak-free. The filler and
pressure caps must be checked periodically for
proper operation.

The coolant provides a medium for heat transfer
and controls the internal temperature of the
engine during operation. In an engine having
proper coolant flow, some of the combustion
heat is conveyed through the cylinder walls and
the cylinder head into the coolant. Without
adequate coolant, normal heat transfer cannot
take place within the engine, and engine
temperature rapidly rises. Coolant must
therefore be carefully selected and properly
maintained.

Select and maintain coolant in order to meet the
following basic requirements:

e Provide for adequate heat transfer.

e Provide protection from cavitation damage.

e Provide a corrosion and erosion resistant
environment within the cooling system.

e Prevent formation of scale or sludge
deposits in the cooling system.

e Be compatible with the cooling system hose
and seal materials.

e Provide adequate freeze protection during
cold weather operation.

When freeze protection is required, a mixture of
suitable water and antifreeze containing
adequate inhibitors will provide a satisfactory
coolant fluid.

Freeze Boiling up | % of
protection protection to: antifreeze
down to: in mixture

-10°F (-25°C) | 259°F (126°C) 40%
-34°F (-38°C) | 265°F (129°C) 50%
-62°F (-46°C) | 270°F (132°C) 60%

5.5 COOLANT RECOMMENDATIONS FOR
MTA COACHES EQUIPPED WITH VOLVO
D13 ENGINE

Fleet Charge Fully formulated Coolant mixture
consisting of 50/50 antifreeze solution should be
used year-round to provide freeze and boil-over
protection as well as providing a stable
environment for seals and hoses.

When topping up coolant, use the same coolant
mixture type as the mixture already in the
cooling system. Do not mix two different types of
coolant.

Do not use antifreeze formulated for automobile
gasoline engines, these have a very high silicate
content that will clog the radiator and leave
unwanted deposits in the engine.

HEATER LINE
SHUT-OFF VALVES

FIGURE 14: LOCATION OF HEATER LINE SHUT-OFF
VALVES IN ENGINE COMPARTMENT 05105
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SECTION 05: COOLING SYSTEM

If the vehicle has been standing still for a
significant period, drive it around 30 min up to
normal operating temperature. Then let it cool

5.6 COOLANT SAMPLING
Providing a sample of coolant for lab analysis

may be required at some point in the life of the down.
vehicle. 1. Pull the pressure cap off the surge tank.
NOTE Refer to Figure 1for location of cap.
The following procedure is provided for 2. Thread the sample bottle to the pump. Hand
reference only. tighten.
Instructions coming With. the laboratory test kit 3. Slide the plastic tubing in the fitting on the
take precedence over this procedure. pump until it exceeds about 1/2 inch into
pump cavity.
4. Insert tube in the surge tank about half way
d WARNING to the bottom. (Do not draw sample in the
bottom of the surge tank.)
Before proceeding with the following steps, . .
make sure the coolant has cooled down. The 5. Pump unpl sample bottle is about 2/3 full. Do
sudden release of pressure from a heated not overfill
cooling system can result in loss of coolant 6. Loosen pump fitting to remove tube from
and possible personal injury (scalding) from pump. Allow any coolant in the tube to flow in
the hot liquid. the bottle.
sampling should be performed on a cold 7. Remove sample bottle and install cap.
engine. 8. Throw plastic tube away. (Not to be re-used)

Typical material required:

e Hand Vacuum Pump w/ bottle provision

Sample bottle

Plastic tube (1/4 “refrigerator” tube)
Nitrile gloves

Security glasses

Shop Towels

NOTE

Watch out for accidental contamination!

Hand vacuum pump should be used for
coolant sampling only to prevent cross-
contamination.

Also, ensure cleanliness throughout this
procedure to make sure the coolant sample is
not contaminated accidentally.

Sampling should be performed on the surge
tank, on a cold engine.

9. Complete any forms

required by the
laboratory.
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SECTION 05: COOLING SYSTEM

6. DRAINING COOLING SYSTEM

Use the following procedures to drain the cooling
system partially or completely.

To drain engine and related components:

1. Stop engine and allow engine to cool. Close
both heater line shutoff valves.

On X3- 45 coaches, the valves are located in the
engine compartment. One is located under the
radiator fan drive mechanism support; another
valve is on the L.H. side of the engine
compartment in front of the radiator (Figure 14).

NOTE

Refer to section 22 under "Preheating
System" for information about preheater
access and heater line shutoff valve.

74 WARNING

Before proceeding with the following steps,
make sure the coolant has cooled down. The
sudden release of pressure from a heated
cooling system can result in loss of coolant
and possible personal injury (scalding) from
the hot liquid.

2. Close the shut-off valve on the coolant filter
mounting head and remove filter (perform
only if filter as to be replaced).

3. Open the shut-off valve on the coolant filter
mounting head and drain the coolant into a
suitable container. Close the shut-off valve.

4. Unscrew the surge tank pressure cap
counterclockwise, % turn to let air enter the
system and permit the coolant to drain
completely from system.

5. Connect coolant extractor (Figure 15). Use
coolant extractor to drain the coolant from
the engine. An alternate method is to drain
the coolant into a suitable container using
the drain hose.

Coolant is toxic; risk of poisoning. Do not drink
coolant. Use proper hand protection when
handling. Keep coolant out of reach of
children and animals. Failure to follow these
precautions can cause serious illness or
death.

FIGURE 15: EXTRACTING COOLANT 05093
6. Open the radiator drain cock.

7. Remove the transmission oil cooler. Drain,
flush and inspect. Refer to Section 7,
“TRANSMISSION” for oil cooler
maintenance or preventive replacement.

/N CAUTION

Drain water pump completely before extended
storage to avoid possible water pump
damage.

If freezing weather is anticipated and the
engine is not protected with antifreeze, drain
the cooling system completely when vehicle is
not in use. Trapped water in the cylinder
block, radiator or other components may
freeze and expand resulting in damages.
Leave the drain plugs open until the cooling
system can be filled with coolant fluid. Do not
run engine with cooling system empty.

To drain the entire system, do the previous steps
while maintaining the shut-off valves in the open
position; then follow the procedure under
“Draining Heating System” in Section 22.
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7. FILLING COOLING SYSTEM

If only the engine and related components were
drained, maintain the two heater line shutoff
valves in their closed position, then proceed as
follows:

1. Close radiator drain cock.

2. Open the shut-off valve on the coolant filter
mounting head.

3. Refill cooling system from the surge tank
filler cap inlet with Fleet Charge Fully
Formulated universal formula antifreeze of
the required concentration using the coolant
extractor.

8. FLUSHING

If the cooling system is contaminated, flush the
cooling system as follows:

1. Drain the coolant from the engine.
2. Refill with clean water.

/N CAUTION

If the engine is hot, fill slowly to prevent rapid
cooling and distortion of the engine castings.

NOTE

Make sure the purge lines are properly
connected and not obstructed. The purge lines
(thermostat housing dome, radiator top tank,
transmission oil cooler or delivery line) are
required to ensure complete engine fill and
proper purging of air in the system.

4. Add coolant up to the top of the sight glass.

5. Close the filler and pressure cap, then start
the engine and run it at fast idle until
reaching normal operating temperature.
Check for leaks.

3. To thoroughly circulate the water, start and
run the engine for 15 minutes after the
thermostats have opened.

4. Fully drain system.

5. Refill with clean water and operate for 15
minutes after the thermostats have opened.

6. Stop engine and allow cooling.
7. Fully drain system.
Vehicles with coolant filters:

Fill with a 50/50-antifreeze/water solution.
Replace coolant filter as per the Lubrication and
Servicing Schedule in section 24 if required.

Dispose of spent fluids in an environmentally
responsible manner according to regulations in
effect in your area.

NOTE

If for any reason, the coolant level drops below
the surge tank critically low level probe, the
Check Engine warning light will illuminate.

COOLING
(approximation)

Includes heating system: 24 US gal (91 liters)

SYSTEM CAPACITY

6. Stop engine and allow cooling.

7. Open the two heater line shutoff valves,
check the coolant level in the surge tank,
and then add as required.

/N CAUTION

Never pour cold coolant into a hot engine.
The sudden change in temperature may crack
the cylinder head or block.

If the entire system has been drained, redo the
previous steps while maintaining the two heater
line shutoff valves in the "Open" position. With
engine running, activate the driver's and central
heating systems to permit coolant circulation.
Complete the procedure by bleeding the heater
cores as explained in Section 22, under
“Bleeding Heating System”.

8.1 COOLING SYSTEM DESCALERS

If the engine overheats and the fan belt tension,
coolant level and thermostat operation have
been found to be satisfactory, it may be
necessary to de-scale and flush the entire
cooling system.

Remove scale formation by using a reputable
and safe de-scaling solvent. Immediately after
using the de-scaling solvent, neutralize with a
neutralizing agent. It is important that product
directions be thoroughly read and followed.

After using the solvent and neutralizer, fully drain
the system, and then reverse flush the engine
and radiator (see "Reverse Flushing" in this
section) before filling the system with coolant
solution.

8.2 REVERSE FLUSHING

After the engine and radiator have been
thoroughly de-scaled, they should be reverse-
flushed. The water pump should be removed
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and the radiator and engine reverse-flushed
separately to prevent dirt and scale deposits
from clogging the radiator tubes or being forced
through the pump. Reverse flushing is
accomplished by hot water, under pressure,
being forced through the cooling system in a
direction opposite to the normal flow of coolant,
loosening and forcing deposits out.

The radiator is reverse flushed as follows:

1. Remove the radiator inlet and outlet hoses
and replace existing radiator cap with a new
one.

2. Attach a hose to the top of the radiator to
lead water away from the engine.

3. Attach a hose at the bottom of the radiator
and insert a flushing gun in the hose.

4. Connect the water hose of the gun to the
water outlet and the air hose to the
compressed air outlet.

5. Turn on the water and when the radiator is

full, turn on the air in short blasts, allowing
the radiator to fill between blasts.

NOTE

Apply air gradually. Do not exert more than 15
psi air pressure. Too great a pressure may
rupture a radiator tube.

6. Continue flushing until only clean water is
expelled from the radiator.

The cylinder block and cylinder head water
passages are reverse flushed as follows:

1. Remove the thermostats and the water
pump.

2. Attach a hose to the water inlet of oil cooler
housing to drain water away from engine.

3. Attach a hose to the water outlet at the top of
the cylinder head (thermostat housing) and
insert the flushing gun in the hose.

4. Turn on the water until the jackets are filled,
and then turn on the air in short blasts. Allow
jackets to fill with water between air blasts.

5. Continue flushing until the water from the
engine runs clean.

If scale deposits in the radiator cannot be
removed by chemical cleaners or reverse
flushing as outlined above, it may be necessary
to remove the upper tank and rod out the
individual radiator tubes with flat steel rods.
Circulate the water through the radiator core
from the bottom to the top during this operation.

9. SPIN-ON COOLANT FILTER

The engine cooling system filter is used to filter
out impurities such as scale or sand from the
coolant and it also eliminates the process of
adding inhibitors to the antifreeze/water solution.
The filter is mounted onto the cooling fan drive
mechanism aluminum casting (Figure 16)

FIGURE 16: COOLANT FILTER (VOLVO D13) 05145
To replace afilter:

/N WARNING

Failure to relieve cooling system pressure
may result in personal injury. Coolant may be
hot.

1. Close the filter shutoff valve on the filter
mounting head. The shutoff valve can be
reached behind the fan pulley (Figure 17)

o

g ® ."'r #
FIGURE 17: ACCESS TO FILTER SHUT OFF VALVE

2. From under the vehicle, unscrew the filter
using a suitable filter wrench and discard the
filter. Recover the coolant remaining in the
filter in a suitable container.

3. Clean mounting base making sure the "O"
ring from the old filter is not stuck to the filter
mount.

4. Coat surface of gasket with a light coat of
clean antifreeze.
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. Screw new filter on until gasket reaches base
contact. Then tighten according to
instructions on filter (usually around 2/3 turn).

. Open the filter shutoff valve.
. Start engine and check for leaks.

5

\ MAINTENANCE

VOLVO D13 ENGINE

Replace the coolant filter cartridge after
12,000 miles to prevent external rust damage
to the filter walls. Use a coolant filter
containing Supplemental Coolant Additives
(SCA).

/N CAUTION
Do not exceed recommended service
intervals.

10. RADIATOR

The radiator is mounted on the L.H. side of
engine compartment. It is designed to reduce
the temperature of the coolant under all
operating conditions. It is essential that the
radiator core be kept clean and free from
corrosion and scale at all times.

10.1 MAINTENANCE

RADIATOR
COOLANT
QUTLET

RADIATOR
DRAIN PLUG

FIGURE 18: RADIATOR DRAIN PLUG 05139

\ MAINTENANCE

Inspect the exterior of the radiator core every
50,000 miles. Clean with a quality grease
solvent, such as a mineral spirits and dry with
compressed air. Do not use fuel oil, kerosene,
gasoline, or any caustic material. It may be
necessary to clean the radiator more

frequently if the vehicle is operated in
extremely dusty or dirty areas. Refer to
coolant system flushing and reverse flushing
in this section for maintenance of radiator
interior.

10.2 RADIATOR REMOVAL & INSTALLATION

1.

Apply the parking brake and shift the
transmission to neutral. Shut off all electrical
loads. Turn the ignition switch to the OFF
position.

Open engine compartment doors.

Set starter selector switch to the OFF
position.

Connect coolant extractor (Figure 15). Use
coolant extractor to drain the coolant from
the engine. An alternate method is to drain
the coolant into a suitable container using
the drain hose.

Raise L.H. side hinged rear fender.

Remove tag axle L.H. side wheel.

Coolant is toxic; risk of poisoning. Do not drink
coolant. Use proper hand protection when

handling. Keep coolant out of reach of
children and animals. Failure to follow these
precautions can cause serious illness or
death.

7.

Unfasten 4 cap screws and remove access
panel located behind tag axle L.H. side
wheel (refer to figure 14).

FIGURE 19: ACCESS PANEL (TYPICAL)
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8. Open radiator door to access radiator
assembly. Unfasten upper arm assembly.

9. Remove radiator sealing frame.

———
=

T
ra— 1:_;_;-7-‘

/
>
>

FIGURE 20: RADIATOR SEALING FRAME

10. Remove clamps and then break hoses from
the front coolant and charge air pipes
(Figure 21).

G

FIGURE 22: UPPER SUPPORT BRACKET & TUBE
PROTECTOR

13. Remove the lower radiator assembly tube
protector from the lower section (Figure 22).

14. Remove all lower radiator assembly
mounting fasteners.

CHARGE AIR
COOLER HOSE

L ¢

RADIATOR HOSE
CLAMPS

FIGURE 21: RADIATOR & CHARGE AIR COOLER HOSE
CLAMPS

11. Remove rear coolant and charge air hose
clamps then break hoses loose.

12. Remove the upper radiator assembly
support bracket (Figure 22).

FIGURE 23: RADIATOR ASSEMBLY LOWER MOUNTING
FASTENERS

15. Cut cable tie and disconnect electrical
connector from fan clutch. Remove fan drive
shaft fasteners at the gear box.
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FIGURE 24: DISCONNECTING FAN DRIVE SHAFT

16. Position a forklift under the radiator
assembly that is capable of safely lifting the
radiator.

—
R TN

= =

T

FIGURE 25: POSITIONING FORKLIFT

17. With assistance, slide radiator assembly out
and onto the forklift. Transfer radiator
assembly to a secure location.

18. Separate charge air cooler from radiator.

19. Lay radiator face down. Remove the
fasteners that connect lower radiator mounts
to radiator.

FIGURE 26: REMOVING FASTENERS

20. Remove upper fan drive support bracket
from the upper section of the radiator.

FIGURE 27: REMOVING UPPER FAN DRIVE SUPPRT
BRACKET

21. With assistance, remove fan drive and drive
frame from radiator.

22. Remove fan shroud from radiator.

FIGURE 28: REMOVING FAN SHROUD FROM RADIATOR

23. Reverse removal procedure to reinstall
radiator assembly.
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11. CHARGE AIR COOLER LEAKAGE
Spec for CAC acceptable leakage:

“The CAC is considered acceptable if it can hold
30 psi (206 kPa) gauge pressure with less than
5 psi (34.5 kPa) loss in 15 seconds after turning
off the hand valve.”

NOTE

This spec does not apply if there is any
evidence that the leak was caused by a
foreign object impact.

/1\ WARNING

Potential Accident Risk. Always use extreme
caution when working in the vicinity of hot,
rotating or moving parts.

1. Wrap the new drive belt around the fan drive
mechanism pulley, the idlers and the
automatic tensioner idler as shown on figure
26.

12. COOLING FAN DRIVE MECHANISM

Fan drive
mechanism pulley

Cooling fan
drive belt

COOLING FAN DRIVE INSTALLATION

FIGURE 30: DRIVE BELT ROUTING (VOLVO D13

ENGINE)

2. Rotate the automatic tensioner in clockwise
direction to relieve tension on the belt and
hold the tensioner in that position (Figure 30).

3. Finally, place the drive belt around the engine
crankshaft pulley.

4. Release the tensioner slowly and let it return
to its natural position.

12.2 DRIVE PULLEY AND UNIVERSAL JOINT
SHAFT

To disconnect the universal shaft, proceed as
follow:

Ref Note Torque Ibs-ft
1 Use Loctite 243 16 (12x)
2 60 (4x)
3 35 (2x)
4 32 (6x)
5 Use Loctite 243 16 (6x)

FIGURE 29: COOLING FAN DRIVE MECHANISM 051238

12.1 MOUNTING THE DRIVE BELT

To install the cooling fan drive belt, proceed as
follow:

/N WARNING

Turn the ignition switch to the OFF position
and set rear start selector switch to the OFF
position to prevent accidental starting of the
engine.

/1 WARNING

Turn the ignition switch and set rear start
selector switch to the OFF position to prevent

accidental starting of the engine.

1. Unwrap the drive belt from around the pulley
(see paragraph MOUNTING THE DRIVE
BELT).

2. Dismount the fan drive pulley. Gain access to
the 6 mounting bolts from behind the pulley,
through the opening in the cast aluminum
support (Figure 31).
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3. Unscrew and remove the universal joint shaft . ‘1\}
mounting bolts (6 bolts) at the fan clutch. SO

4. Pull the shaft toward the rear of the vehicle. ({;\\\ \

5. Finally, dismount the universal joint shaft U \
from the fan drive pulley (6 bolts). \ ?
Installation of the universal joint shaft is the t,_.,{@
R\

same as removal, but in reverse order.

FIGURE 31: DISMOUNTING FAN DRIVE PULLEY  os123C

12.3 IDLER REPLACEMENT IDLERS
If an idler is defective, replace as follow: Ref System Torque Ibs-ft
I-1 cooling fan drive 50
& WARNING I-2 cooling fan drive 32
— : — I-3 cooling fan drive 50
Turn the ignition switch to the OFF position -4 water pump drive 43
and set starter selector switch to the OFF I-5 water pump drive 16 (pulley)
position to prevent accidental starting of the 32 (shaft)
engine. -6 AIC compressor drive 60
1. Remove the protective cap (replace with a L7 A/C compressor drive 74
new one). AUTOMATIC BELT TENSIONERS
2. Unscrew the idler mounting bolt. Ref System Torque Ibs-ft
3. Replace idler with a new one. T-1 | cooling fan drive 32 (2%)
T-2 water pump drive 43
FIGURE 33: TIGHTENING SPECIFICATION (VOLVO D13
/N CAUTION ENGINE)
When installing the idler, make sure it rests
perfectly against the bearing surface on the 13. VAR_IABLE SPEED FAN CLUTCH )
cast aluminum support. If not, the drive belt The cooling fan clutch has two thermostatically
may slip of the idler. See following figure. controlled speeds, plus a neutral (clutch

disengaged). The engine ECU controls the
speed by comparing data from engine coolant
temperature, charge air temperature, Allison
transmission oil temperature (if applicable) and
small A/C High side pressure to a set of
calibration data. The fan drive clutch is
MATING SURFACE electromagnetic; the engine control module
sends an electric current to regulate speed by
activating one magnetic coil for the first speed
and two magnetic coils for the second speed.

IDLER

\\ CAST ALUMIMUM

i =
I\

FIGURE 32: IDLER MOUNTED ON THE CAST ALUMINUM
SUPPORT

4. Bolt the new idler on the cast aluminum
support. Tighten as prescribed.

5. Place a new protective cap.

PROTECTIVE
CAP
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The settings are:

already running, and it will not activate the
starter.
4. Press the push-button one time to engage

the clutch to 1% speed, press a second time
to engage to 2 speed, press a third time to
stop the fan, press once again to return to 1
speed.

You can activate the fan clutch through a Driver
Information Display menu also. For more detail,
refer to “Forced Activation of the Radiator Fan
Clutch” paragraph in Section 06: ELECTRICAL.

NOTE

If the fan clutch does not engage using this
procedure then the clutch is faulty or the wiring
between the multiplex module and the clutch
is faulty. Mechanically lock the fan as
described hereafter in section 13.1.2.

Engine Air intake Allison
coolant temp. trans. oil
temp. temp.
temperature | 208°F: fan | 194°F: fan | 230°F: fan
rising engages in | engages in | engages
HIGH HIGH in  HIGH
SPEED SPEED SPEED
ﬁ 203°F: fan | 176°F:  fan | 216°F: fan
engages in | engages in | engages
LOW LOW SPEED | in LOW
SPEED SPEED
temperature | 203°F: fan | 189°F: fan | 225°F: fan
dropping HIGH HIGH HIGH
SPEED SPEED SPEED
disengages | disengages disengage
s
@ 198°F: fan | 170°F:  fan | 210°F: fan
LOW LOW SPEED | LOW
SPEED disengages SPEED
disengages disengage
s
DO NOT work near the fan with the engine
running or the ignition switch in the ON
position. The engine fan can engage at any
time without warning. Anyone near the fan
when it turns on could be seriously injured.

1

1

3.1 LOCKING FAN CLUTCH FOR
EMERGENCY OPERATION

3.1.1 Electrical Locking

If the cooling fan clutch does not function due to
an electrical control system malfunction and the

e
e

1.
2.

ngine is overheating, active the fan clutch
xecute the following procedure:

Turn the ignition switch to the ON position.
Activate the dashboard Telltale Light Test
switch 3 times within 4 seconds.

In the engine compartment, set the starter
selector switch to REAR START and then
start the engine from the rear.

/N WARNING

Potential Accident Risk. Always use extreme
caution when working in the vicinity of hot,

rotating or moving parts.

While in this mode, the rear start push-button

c

an be used to manually engage the fan clutch.

The multiplex system knows when the engine is

1

3.1.2 Mechanical Locking

Once mechanically locked, the fan is rigidly
connected to the drive mechanism and will
rotate continuously, with no considerations for

the cooling needs.

S

This is an emergency
ituation and the vehicle shall not be operated in

that situation for an extended period.
In case of a magnetic clutch malfunction:

1.

Turn the ignition switch to the OFF position
and set starter selector switch to the OFF
position to prevent accidental starting of the
engine.

. Disconnect
connector.

. Unscrew and remove the 4 spare M6x12 hex
bolts screwed to the angle on the fan
gearbox mounting support (see figure 30).

the fan clutch electrical

. Screw in 4 hex bolts through the clutch
anchor plate into the rotor. Using the
automatic belt tensioner, release tension on
the drive belt in order to be able to rotate the
fan clutch drive mechanism by hand.
Tightening torque: 7.5 Ibf-ft.
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LOCK FAN CLUTCH
USING 4 SPARE BOLTS

FIGURE 34: MECHANICAL LOCKING 05124

14. RIGHT ANGLE GEARBOX

The radiator fan is belt driven from the engine
crankshaft pulley through a drive belt, a
universal joint shaft, a clutch and right angle
gearbox assembly.

B0979 FILLER PLUG WITH
PRESSURE RELEASE

VALVE (without sealing ring)
6 Ibf-ft (8 Nm)

OIL LEVEL PLUG
26 Ibf-ft (35 Nm)

DRAIN PLUG
26 Ibf-ft (35 Nm)

\ MAINTENANCE

FIGURE 35: RIGHT ANGLE GEARBOX

8. Replace the seals and screw plugs back in.
Torque as prescribed.

9. Clean gear case carefully.

10.Start the engine and allow running a few
minutes. Stop the engine and check for
leaks.

Change the right angle gearbox oil every
100,000 miles. Replace seals at every olil
change.

Use Shell transmission oil MA 75W90.

/N WARNING

Note that warranty may be voided if proper
maintenance at oil change intervals is not

respected.

14.1 OIL CHANGE
1. Stop engine and make sure that all engine
safety precautions have been observed.

2. Set the ignition switch and set rear start
selector switch to the OFF position to prevent
accidental starting of the engine.

3. Clean gear case carefully.

4. Remove the drain plug located underneath
the right angle gearbox case and allow the oll
to drain into a suitable container.

5. Replace the seal and screw the drain plug
back in. Torque as prescribed.

6. Unscrew and remove the oil level plug and
the top filler plug/vent.

7. Add gear lubricant until oil level reaches the
bottom of the side oil level check point.

14.2 REMOVAL / INSTALLATION
To remove the right angle gearbox, proceed as
follow:

1. Turn the ignition switch to the OFF position
and set rear start selector switch to the OFF
position to prevent accidental starting of the
engine.

2. Disconnect the fan clutch electrical
connector.

3. Dismount the fan and lean it against the
radiator.

4. Disconnect the universal joint shatft.
5. Remove the bracket shown on figure 30.
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FIGURE 36: DISMOUNT THIS BRACKET
6. Loosen the gearbox support bracket top bolts
(Figure 37).

7. Unscrew and remove 4 gearbox mounting
bolts.

8. Slide the gearbox out of the support
assembly.

LOOSEN ONLY

MOUNTING BOLTS.
TORQUE: 60 Ibf-ft

. NEVER LOOSEN THESE
BOLTS, THEY ASSURE
PROPER VERTICAL
POSITIONING OF THE
RIGHT ANGLE GEARBOX

05126

.,:(s")

DO NOTUSE THESE ANGLE ||
GEARBOX MOUNTING HOLE
AW e

)
FIGURE 38: RIGHT ANGLE GEARBOX

15. FAN REMOVAL AND INSTALLATION

The fan is bolted to the right angle gearbox shaft
flange. To remove the fan:

e Unscrew and remove the mounting bolts
and washers.

To reinstall the fan:

e If the fan is still in the radiator fan shroud,
place 2 of the mounting bolts on the
opposite side of the flange, in reverse

direction, in order to use them as guide pins
to position the fan.

e Once properly positioned, screw the 4
remaining bolts back in (finger tight).

e Finally, take the 2 bolts that were used as
guide pins and screw them back in on the
proper side of the fan. Tighten in a star
pattern to 32 Ibf-ft.

32 Ibf-ft (TYP. 6)

FIGURE 39: RADIATOR FAN MOUNTING BOLTS 05125

15.1 MAINTENANCE

1. Clean the fan and related parts with clean
fuel oil and dry them with compressed air. Do
not clean with steam or high-pressure jet.

2. Check the fan blades for cracks or other
damage. Replace the fan if the blades are
cracked or deformed.

3. Remove any rust or rough spots in the
grooves of the fan pulley. If the grooves are
damaged or severely worn, replace the
pulley.

4. Do not restrict fan rotation during engine
operation for any reason.

5. Do not operate fan-driving mechanism with a
damaged fan assembly. Replace a damaged
fan as soon as the fault is noted.

6. Immediately investigate and correct any
operator  complaint  involving driving
mechanism or cooling system performance.

7. When questions arise, obtain answers before
proceeding. Assistance is available through
the Prevost After-Sales Service Support
serving your area.

15.2 INSPECTION

DANGER

\J @,
D .ch
Set the starter selector switch in engine

compartment to the "Off* position to prevent
accidental starting of the engine.
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e Check security of fasteners securing fan
blade assembly to right angle gearbox.

e Visually inspect fan driving mechanism, fan
blade assembly, shroud, radiator, and
surrounding area for evidence of contact
between rotating and non-rotating parts.

e Check drive belt for fraying, cracking, and
proper tension.

e Turn fan through at least 360° of rotation. It
should turn smoothly with no resistance.

16. SPECIFICATIONS

Cooling System Capacity (Approximation)
INClUAES NEAtiNG SYSIEIM ...ttt e e e rae e e s areeennea s 24 US gal (91 liters)

Thermostat - Volvo D13 Engine

N ULl LT T o TP P PSP 1
Y=L (0 Il (01T ORI 203°F (95°C)
LT Ao 01 =T o SRS 185°F (85°C)
Cooling Fan Drive Belt — Volvo D13 Engine

113/ 1SS Poly-Rib 14PK2526
L PSR 1
Coolant - Volvo D13 Engine

Y 1= PO P PSPPI Fleet Charge 50/50 Fully Formulated Antifreeze
Coolant Filter Cartridge — Volvo D13 Engine

NUMIDEE USEA ...ttt ettt b e bt bt e s bt e s bt s b e e sh e e ehe e sh et eh e e she e ehe e ehe e e h s e ean e eR e e nE e e nbeenbeenbeenbeesreesbeenreens 1
TYPE et s Spin-on filter containing Supplemental Coolant Additives (SCA)
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17. SECTION CHANGE LOG

DESCRIPTION DATE

Added 5.6 coolant sampling. April 8, 2016

DA |WIN|F-
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