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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 all series of Prevost coaches and
motorhomes listed on the front cover. 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 Section 1 through 26
pertains 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 gives the page number on
which each subject begins.

Vehicle operating information is provided in a
separate Operator's Manual for coaches or
Owner’s Manual. Audio/Video system operator
instructions are also included in a separate
manual.

More  specific information on  engine,
transmission and other systems or components
operating, maintenance, and overhaul
information is contained in the applicable service
manual published by the OEM. Parts information
may be contained in the applicable OEM parts
catalog or service manual published by the
OEM. 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 pneumatic and electrical schematics can
be found in your technical publications box.
Refer to those schematics for detailed circuit
information and diagnosis.

3. PRECAUTIONS TO BE OBSERVED
BEFORE WELDING

/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 ;
Electrode wire conforms to A5.20 AWS (American Welding Society) specifications ;

o]
0 [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 % 26+2volts | 260 Amps 450 ipm approx. ggé’ % 2é5o/°2

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.
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SECTION 00 : GENERAL INFORMATION

STEEL with STAINLESS STEEL ou STAINLESS STEEL with 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);
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STEEL - STAINLESS STEEL WELDING

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. QA?/OZHSS/O YC%g’

1/8" and more Any type 22+1.5 volts | 160+15 Amps | 330 ipm approx. %?%2 |-5|§A) 2(530?
STAINLESS STEEL - STAINLESS STEEL WELDING

SS Thickness Voltage Current Wire Feed Rate Shielding Gas
0, - 0,
Any type 20 = 1.5 volts | 130 + 15 Amps 290 ipm approx. 90 /(’;5%/0 5052/0 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.
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SECTION 00 : GENERAL INFORMATION

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
manufacturing date.

Safety features may be impaired if other than
genuine PREVOST parts are installed.

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.

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.

/\\ WARNING

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

/N CAUTION

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

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.

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.

4.1.1 Engine

FIGURE 1: VOLVO D13 ENGINE DATA PLATE 00052

Volvo D13 engine serial and model numbers are
stamped on the cylinder head. Also, the engine
data plate certifies that the engine conforms to
federal and any state exhaust emission
regulations. It gives the operating conditions
under which certification was made (Figure 1).

4.1.2 Transmission

The transmission identification plate is located
on the oil level dipstick side of the transmission
Allison (World) (Figure 2) or on transmission I-
Shift (Figure 3). The identification plate shows
the transmission serial number, part number
(assembly number), and model number. Use all
three numbers when ordering parts.

FIGURE 2: ALLISON TRANSMISSION 07076
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YVOLVO sweDEN
COMPONENT | AT2412
SP3190245]
SERVICE A
P. 2423455
SERIALNO. 2008402123

FIGURE 3: I-SHIFT TRANSMISSION

4.1.3 Drive Axle

DATA PLATES

-

g WD\

FIGURE 4: DATA PLATE LOCATION WITH MODEL NO.,
SERIAL NO. AND RATIO  ooo007

4.1.4 Front Axles

DATA PLATES

16136

DATA PLATE

FIGURE 6: I-BEAM AXLE TYPICAL SERIAL & MODEL
NUMBERS 00008

4.1.5 Coach Final Record

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

4.1.6 Safety Certification

Vehicle components meet specifications and
standards as follows:

- 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.

4.1.7 DOT Certification Label

This certifies that vehicles manufactured by
Prevost Car 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
is affixed behind the driver’s seat.

\PREVESTe [

MANUFACTURED BY : PREVOST
FABRIQUE PAR STE-CLAIRE, QUE.

E€

2 DATE DE FAE.
S E B 24000 kG, (53000 LBS).
coLp SINGLE
INFLATION OR OUAL
BXLES/  G.AU.R./ TIRES/ RIMS/ PRESS. /. STMPLE
ESSTEC PINBIE PNELS JaNTES  PRESS. A oU
FROTD  DOUBLE
Ka o (LEs) KPA (PSD)
FRONT :
AVANT 7484 (16500  315/80R22.5 (J} 22.5X9 827 (1201 S
ONEE . 10206 (225003 315/80R22.5 () 22.5x9 621 (90) D
REAR: N
REfRL,. 6350 (140003 315/80RP2.5 (J) 22.5X9 689 (100" S

THIS VEHICLE CONFORMS TO ALL APPLICABLE U.S. FEDERAL MOTOR VEHICLE
SAFETY STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE.

VEHICLE IDENTIFICATION NO. ‘
NO. [DENTIFICATION VEHICULE

& TYPE: BUS B/A £405405 &
FIGURE 7: DOT CERTIFICATION PLATE 00016

4.1.8 Fuel Tank Label

The fuel tank label is molded on the side of the
fuel tank. To read this label, unscrew the fuel
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SECTION 00 : GENERAL INFORMATION

tank access panel nuts located at the left in the
condenser compartment.

4.1.9 EPA Engine Label

The exhaust emission certification label affixed
in the engine compartment certifies that the
engine conforms to federal and any state
exhaust emission regulations (Figure 8). It gives
the operating conditions under  which
certification was made.

VEHICLE EMISSION CONTROL INFORMATION
PREVOST, A DIVISION OF VOIVO GROUP CANADA INC.

PREVOST

VEHICLE FAMILY IDENTIFICATION: EVPT2VOVCFOD  YIN:
REGULATORY SUB-CATEGORY: Heawy heavy duty vocational vehicle
DATE OF MANUFACTURE: _ 09 _

WVEHICLE EMISSION CONTROL SYSTEM:

THIS VEHICLE COMPLIES WITH U.S. EPA REGULATIONS FOR MY201_ HEAVY DUTY
WVEHICLES.

I

FIGURE 8: EMISSION CONTROL LABEL 23229

4.1.10 Vehicle Identification Number (VIN)

The seventeen digit vehicle identification
number (VIN) is located on a plate (Figure 9)
located on the windshield frame pillar (driver's
side). 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.

A
\

[COO\ /0Q0

Q *]

T ]

FIGURE 9: VEHICLE I.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.
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VIN

| ‘.NlMI VDS VIS

| S | L | .
2PC H33495 ECT712850

2PC = PREVOST CANADA \\ SEQUENCE NUMBER

SAINTE-CLAIRE | 0 - 4999 H3 SERIES RANGE

4RK = PREVOST CAR (US) 5000 - 9999 XL, XLII, X3 SERIES RANGE

PLATTSBURG ‘ 5000 - 6999 SAINTE-CLAIRE

B = X3 VIP MOTORHOME 7000 - 9999 PLATTSBURG

€ =X3VIP COMMERCIAL USE
E = XL ENTERTAINER

G = X3 COACH

H = H3 COACH

J= X3 COMMUTER SEQUENTIAL NUMBER 0,1, 2, 3.
L = XL COACH

M = XL MOTORHOME — ALWAYS7
R =H3 INCOMPLETE COACH
$ = X3 INCOMPLETE COACH PLANT OF MANUFACTURE

V = H3 VIP MOTORHOME 1 or C (SAINTE-CLAIRE QC) or 9 (PLATTSBURG NY)
W= XLII MOTORHOME L

X =XLIl COACH MODEL YEAR
W = XLIl MOTORHOME CHECK DIGIT
X =XLII COACH

¥ = XLIl ENTERTAINER

0 =40 ft LONG
3 = INTEGRAL STRUCTURE 1=41ft LONG

S§ = SLIDE-OUT STRUCTURE 9 =45 ft LONG
3= VOLVO D13 ENGINE —— AIRBRAKE SYSTEM

VIN Vehicle |dentification 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 information 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 10: VEHICLE IDENTIFICATION NUMBER 00057_5
YEAR CODE YEAR CODE YEAR CODE
1997 \ 2005 5 2013 D
1998 w 2006 6 2014 E
1999 X 2007 7 2015 F
2000 Y 2008 8 2016 G
2001 1 2009 9 2017 H
2002 2 2010 A 2018 J
2003 3 2011 B 2019 K
2004 4 2012 C 2020 L
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5. FASTENER

5.1 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 12 shows the
different strength markings. When replacing
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.

CUSTOMARY METRI
174 - 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 11: THREAD NOTATION

00002

NUT STRENGTH
IDENTIFICATION

GRADE 2 GRADE § GRADE 7 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 12: BOLT STRENGTH MARKINGS 00003

The metric fasteners used on the coach are M8 X 1.25;
designed to new standards and may not yet be M 10 X 1.5;
manufactured by some non-domestic fastener Miiié:mi

suppliers. In general, except for special
applications, the common sizes and pitches are:
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5.2 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.

5.2.1 SAE

RECOMMENDED
TYPE DESCRIPTION  THREAD GRADE TORQUE

Tolerance: +10%
SAE 1/4-20 unc 5 96 Ib-in (11 Nm)
SAE 1/4-20 unc 8 135 Ib-in (15 Nm)
SAE 1/4-28 unf 5 106 Ib-in (12 Nm)
SAE 1/4-28 unf 8 149 Ib-in (17 Nm)
SAE 5/16-18 unc 5 188 Ib-in (21 Nm)
SAE 5/16-18 unc 8 266 Ib-in (30 Nm)
SAE 5/16-24 unf 2 131 Ib-in (15 Nm)
SAE 5/16-24 unf 5 202 Ib-in (23 Nm)
SAE 5/16-24 unf 8 286 Ib-in (32 Nm)
SAE 3/8-16 unc 5 27 Ib-ft (37 Nm)
SAE 3/8-16 unc 8 38 Ib-ft (52 Nm)
SAE 3/8-24 unf 5 30 Ib-ft (41 Nm)
SAE 3/8-24 unf 8 42 Ib-ft (57 Nm)
SAE 7/16-14 unc 5 43 Ib-ft (58 Nm)
SAE 7/16-14 unc 8 60 Ib-ft (81 Nm)
SAE 7/16-20 unf 5 46 Ib-ft (62 Nm)
SAE 7/16-20 unf 8 65 Ib-ft (88 Nm)
SAE 1/2-13 unc 5 65 Ib-ft (88 Nm)
SAE 1/2-13 unc 8 92 Ib-ft (125 Nm)
SAE 1/2-20 unf 5 71 Ib-ft (96 Nm)
SAE 1/2-20 unf 8 100 Ib-ft (136 Nm)
SAE 9/16-12 unc 5 94 Ib-ft (127 Nm)
SAE 9/16-12 unc 8 132 Ib-ft (179 Nm)
SAE 9/16-18 unf 5 101 Ib-ft (137 Nm)
SAE 9/16-18 unf 8 143 Ib-ft (194 Nm)
SAE 5/8-11 unc 5 130 Ib-ft (176 Nm)
SAE 5/8-11 unc 8 184 Ib-ft (249 Nm)
SAE 5/8-18 unf 5 142 Ib-ft (193 Nm)
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RECOMMENDED
TYPE DESCRIPTION  THREAD GRADE TORQUE
Tolerance: +10%

SAE 5/8-18 unf 8 200 Ib-ft (271 Nm)
SAE 3/4-10 unc 5 228 Ib-ft (309 Nm)
SAE 3/4-10 unc 8 321 Ib-ft (435 Nm)
SAE 3/4-16 unf 5 245 Ib-ft (332 Nm)
SAE 3/4-16 unf 8 346 Ib-ft (469 Nm)
SAE 7/8-9 unc 5 368 Ib-ft (499 Nm)
SAE 7/8-9 unc 8 519 Ib-ft (704 Nm)
SAE 7/8-14 unf 5 392 Ib-ft (531 Nm)
SAE 7/8-14 unf 8 554 Ib-ft (751 Nm)

SAE A2-70 (NSS-SS)

RECOMMENDED TIGHTENING (LB-FT)
DESCRIPTION Tolerance: +10%
COARSE THREAD BRY

8-32 21

10-32 34

1/4-20 77

5/16-18 152

RECOMMENDED TIGHTENING (LB-FT)

COD,EggER I.Il_jl_-:- IIQOENAD Tolerance: +10%
DRY
3/8-16 22
7/16-14 34
1/2-13 53
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5.2.2 Metric

TYPE

DESCRIPTION THREAD

GRADE

RECOMMENDED
TORQUE, +10%

Ib-ft (dry) otherwise
specified

Tolerance: +10%

METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC
METRIC

M6 X 1

M6 X 1

M6 X 1

M8 X 1.25
M8 X 1.25
M8 X 1.25
M10 X 1.5
M10 X 1.5
M10 X 1.5
M12 X 1.75
M12 X 1.75
M12 X 1.75
M14 X 2
M14 X 2
M14 X 2
M16 X 2
M16 X 2
M16 X 2
M16 X 1.5
M16 X 1.5
M20 X 2.5
M20 X 2.5
M20 X 2.5
M20 X 1.5
M20 X 1.5
M22 X 2.5
M22 X 2.5
M22 X 2.5
M24 X 3
M24 X 3

nut 8 / screw 8.8

nut 10 / screw 10.9
nut 12 / screw 12.9
nut 8 / screw 8.8

nut 10 / screw 10.9
nut 12 / screw 12.9
nut 8 / screw 8.8

nut 10 / screw 10.9
nut 12 / screw 12.9
nut 8 / screw 8.8

nut 10 / screw 10.9
nut 12 / screw 12.9
nut 8 / screw 8.8

nut 10 / screw 10.9
nut 12 / screw 12.9
nut 8 / screw 8.8

nut 10 / screw 10.9
nut 12 / screw 12.9
nut 10 / screw 10.9
nut 12 / screw 12.9
nut 8 / screw 8.8

nut 10 / screw 10.9
nut 12 / screw 12.9
nut 10 / screw 10.9
nut 12 / screw 12.9
nut 8 / screw 8.8

nut 10 / screw 10.9
nut 12 / screw 12.9
nut 8 / screw 8.8

nut 10 / screw 10.9

7 Ib-ft (10 Nm)
10 Io-ft (13 Nm)

12 Ib-ft (16 Nm)

17 Ib-ft (23 Nm)

24 Ib-ft (32 Nm)

28 Ib-ft (38 Nm)

35 Ib-ft (47 Nm)

48 Ib-ft (65 Nm)

56 Ib-ft (76 Nm)

59 Ib-ft (80 Nm)

82 Ib-ft (111 Nm)
96 Ib-ft (130 Nm)
94 Ib-ft (128 Nm)
130 Ib-ft (176 Nm)
152 Ib-ft (206 Nm)
143 Ib-ft (194 Nm)
198 Ib-ft (268 Nm)
231 Ib-ft (314 Nm)
206 Ib-ft (279 Nm)
241 Ib-ft (326 Nm)
280 Ib-ft (379 Nm)
387 Ib-ft (524 Nm)
452 Io-ft (613 Nm)
415 Ib-ft (563 Nm)
485 Ib-ft (658 Nm)
373 Ib-ft (506 Nm)
516 Ib-ft (700 Nm)
604 Ib-ft (818 Nm)
481 Io-ft (652 Nm)
665 Ib-ft (902 Nm)
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SECTION 00 : GENERAL INFORMATION

TYPE DESCRIPTION

GRADE

RECOMMENDED
TORQUE, +10%

Ib-ft (dry) otherwise
specified

Tolerance: +10%

METRIC M24 X 3

nut 12 / screw 12.9

777 Ib-ft (1054 Nm)

METRIC: STAINLESS NUT A2-70 AND STAINLESS SCREW A2-70 (NSS-SS)

RECOMMENDED RECOMMENDED
TIGHTENING Tolerance: TIGHTENING Tolerance:
DESCRIPTION +10% +10%
(N-M) DRY (LB-IN) DRY
M4 X 0.7 2.3 20
M5 X 0.8 4.4 39
M6 X 1 7.7 68
RECOMMENDED RECOMMENDED
TIGHTENING Tolerance: TIGHTENING Tolerance:
DESCRIPTION +10% +10%
(N-M) DRY (LB-FT) DRY
M8 X 1.25 18.6 13.7
M10 X 1.5 37.3 27.5
M12 X 1.75 63.8 47.0
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SECTION 00 : GENERAL INFORMATION

5.3 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 13).

® 8 & & @

CENTER TOP NYLON NYLON NYLON
LOCK LOCK PATCH WASHER INSERT

4 48

DRY THREAD NYLON OUT OF

ADHESIVE PROFILE STRIP ROUND
COATING DEFORMED THREAD
AREA
FIGURE 13: SELF-LOCKING FASTENERS 00004

5.4 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 over tightening. If there is any doubt,
replace with a new self-locking fastener of
equal or greater strength;

c) Assemble parts and hand start fastener;

d) Observe that, before the fastener seats, it
develops torque per the chart in the
following table. 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

SELF-LOCKING TORQUE CHART BEFORE FASTERNER SEATS

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 Ib-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 [b-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 [b-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 Ib-in 4.0 5.0 9.0 12 15 22 28 43
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SECTION 00 : GENERAL INFORMATION

5.5 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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FIGURE 14: METRIC - US STANDARD CONVERSION TABLE
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FRACTIONS

1/64
1/32
3/64
1/16
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.

.015625
.03125
.046875
.0625
.078125
.09375
108375
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
2.38125
277812
3.1750
3.57187
3.96875
4.36562
4.76250
5.15937
5.55625
5.95312
6.35000
6.74687
7.14375
7.54062
7.93750
8.33437
8.73125
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
19/32
39/64

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

3/a
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
59375
609375
625
640625
65625
671875
6875
703125
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
21.43125
21.82812
22.22500
2262187
23.01875
23.41562
23.81250
24.20937
24.60625
25.00312
25.40000

FIGURE 15: CONVERSION CHART

00006
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5.6 HOSE CLAMP TORQUE

ENGLISH: HOSE CLAMP
DESCRIPTION RECOMMENDED TIGHTENING (LB-IN)
CONSTANT TORQUE DRY
3/8 Hex 90-110
. HOSE CLAMP (WAVE SEAL AND
ENGLISH: BREEZE)
DESCRIPTION RECOMMENDED TIGHTENING (LB-IN)
CONSTANT TORQUE DRY
5/16 Hex 55-65
| ﬂ))l =
HOSE CLAMP (CAILLAU)
METRIC: RECOMMENDED TIGHTENING (LB-IN)
DRY
7 mm Hex 30+2.2
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PREVOST

MULTIPLEX MODULES DISCONNECTION PROCEDURE PRIOR TO WELDING

Table of contents

1. COMIMUTERS ... ctuiitiiiniiieiiieiiieeiiteireeiraesteasstesssresstresssssssrsssssssstessstssssrssssssssssssssssstsssstssssssssssssssssstosssrsssssnsssensssnssssnssssnssranss
2. HB SERIES.....ccuiieiiiieiiiteiiiiiiieiiieeiiiesiiteeteeiraesiensstasssresstesssssssssssstsssstesssssssssssssssssssssssssstsssssssssssssssssssnssssnsstassssassssnssssssssnssssnssne
3. X3 SERIES.....ccuiiieiiiieiiieiiieiiieiteeeieeitresiteeseraesiraestessstesssresssssssssssssssstessstssssssssssssssssssssssssssstssssssssssssssnsstsssstasssrasssenssrassssnssssnssne
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.

Page 1 of 8



PROCEDURE REFERENCE NO: PR10177-232 (COMMUTER) REVISION 00

1. COMMUTERS

Disconnection prior to welding

1  Switch ignition OFF 2  Open the 2 circuit breakers (each end)
Switch Master cut-out OFF

EMERGENCY CUT-OUT
|12V AND 24V SWITCH
OFF

3 Disconnect both electronic grounds 4  Disconnect C397 and C355

Use insulating tape to make sure that cables don't
touch each other or the vehicle body
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PROCEDURE REFERENCE NO: PR10177-232 (COMMUTER) REVISION 00

Disconnection prior to welding

Disconnect the control connector from the battery
equalizer

5

Disconnect all the connectors from the 1/0-A and 6

I/0-B modules in rear junction box

7

In the front junction box

Disconnect all the connectors from :

- 1/0-A modules

- 1/0-B modules

- Vancso Gateway
- ABS module

- VECU

- MCM
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PROCEDURE REFERENCE NO: PR10177-232 (COMMUTER) REVISION 00

Disconnection prior to welding

8  Behind the right console panel 9 Inthe condensor compartment
Disconnect all the connectors from the 1/0-B Disconnect the ACM connector (A137A)
modules

-
-

—

yrsantaiading

10 Inthe evaporator compartment 11 The vehicle is now ready for welding

Disconnect all the connectors from I/O-B module

Make sure that the welding ground
is as close as possible of the
welding point and the contact is
perfect.

12 When the welding is done Make sure that all the connectors
Reconnect all the modules are perfectly connected with the
locking tabs well engaged.
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PROCEDURE REFERENCE NO: PR10177-233 (H3 SERIES) REVISION 00

2. H3 SERIES

Disconnection prior to welding

1  Switch ignition OFF 2 Open the 3 circuit breakers
Switch Master cut-out OFF

3 Disconnect both electronic grounds 4  Disconnect C397

Use insulating tape to make sure that cables don't

touch each other or the vehicle body
¥
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PROCEDURE REFERENCE NO: PR10177-233 (H3 SERIES) REVISION 00

Disconnection prior to welding

Disconnect the control connector from the battery
equalizer (Optional)

5

Disconnect all the connectors from the 1/0O-A et
I/O-B modules in rear junction box

7 Inthe engine compartment
Disconnect C355
8 In the front junction box

Disconnect all the connectors from :

- 1/O-A modules

- 1/0-B modules

- Vancso Gateway (Optional)
- ABS module

- VECU

- MCM

- Volvo link

- TPMS

- GSECU (IShift) (Optional)

6
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PROCEDURE REFERENCE NO: PR10177-233 (H3 SERIES) REVISION 00

Disconnection prior to welding

In the condensor compartment
Disconnect the ACM connector (A137A)

9  Behind the right console panel

Disconnect all the connectors from the I/0O-B
modules

10

11 Inthe evaporator compartment

Disconnect all the connectors from I/0O-B module

The vehicle is now ready for welding

Make sure that the welding ground
IS as close as possible of the
welding point and the contact is
perfect.

13 When the welding is done

Reconnect all the modules

Make sure that all the connectors
are perfectly connected with the
locking tabs well engaged.
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3. X3 SERIES

/1\ CAUTION

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

/\ 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.

Disconnection prior to welding

PRECAUTIONS TO BE OBSERVED BEFORE ARC WELDING TO MINIMIZE THE RISK OF MAJOR AND COSTLY
DAMAGES CAUSED TO THE VEHICLE ELECTRONIC COMPONENTS

/1\ CAUTION

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

/\ CAUTION

Do not use TIG welding process on the
vehicle. This high frequency current process
can seriously damage the electronic
components.

to the chassis.

1. Set the main electrical shut-off switch to the
OFF position.

2. Trip circuit breakers CB2 & CB6.

3. Disconnect the electronic ground cable “00”
from the appropriate battery post (figure on
your right).

4. Ensure to clamp the welding ground return as

close as possible to the area to be welded.
Make sure you have a good electrical contact
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SECTION 01 : ENGINE

SECTION CHANGE LOG

DESCRIPTION

DATE

OO |WIN|F
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SECTION 01 : ENGINE

1. TORQUE TABLES

1.1 X-SERIES POWER PLANT CRADLE INSTALLATION

3 3 3 5 3

ENGINE SUPPORT
BRACKETS

RUBBER MOUNT
3\

RUBBER MOUNT

4 2 4 2 01228

X-SERIES VOLVO ENGINE CRADLE INSTALLATION

No DESCRIPTION TORQUE

1 Screw, cap hexagonal head M8 —1.25 8.8 14 Ib-ft (19 Nm)

2 Screw, cap hexagonal head M12 —1.75 ¢8.8 60 Ib-ft (81 Nm)

3 Screw, cap hexagonal head M14 - 2.0 ¢8.8 90 Ib-ft (122 Nm)

4 Screw, cap hexagonal head M16 —2.0 g10.9 190 Ib-ft (258 Nm)

5 Screw, cap hexagonal head M20-2.5 ¢g10.9 450 Ib-ft (610 Nm)

6 Ground stud M14 - 2.0 85-103 Ib-ft (115-140 Nm)
7 Nut on ground stud M22 — 2.5 165-201 Ib-ft (224-273 Nm)
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1.2 BELT TENSIONERS AND IDLERS

0z

10

01236
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01235

01226_

VOLVO ENGINE — DRIVE BELT IDLERS & TENSIONERS

No DESCRIPTION TORQUE

6 Idler, water pump drive 43 Ib-ft (58 Nm)

7 Idler, water pump drive pulley 16 lo-ft (22 Nm)
shaft 32 Ib-ft (43 Nm)

8 Idler, A/C compressor drive 31.5-38.5 Ib-ft (43-52 Nm)

9 Idler, A/C compressor drive 82 Ib-ft (111 Nm)

10 Tensioner, alternator drive 48 Ib-ft (65 Nm)

11 Idler, alternator drive 82 Ib-ft (111 Nm)

12 Idler left double alternator drive (X3-45 VIP) 59 Ib-ft (80 Nm)
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1.3 H-SERIES POWER PLANT CRADLE INSTALLATION

ENGINE SUPPORT BRACKETS /
UPPORTS DE MOTEUR

RUBBER MOUNT /
COUSSIN DE
CAOUTCHOUC RUBBER MOUNT /
COUSSIN DE

CAOQUTCHOUC

5 01224_3

H-SERIES VOLVO ENGINE CRADLE INSTALLATION

No DESCRIPTION TORQUE

1 Screw, cap hexagonal head M8 —1.25 8.8 14 Ib-ft (19 Nm)
2 Screw, cap hexagonal head M12 —1.75 ¢8.8 60 Ib-ft (81 Nm)
3 Screw, cap hexagonal head M14 —2.0 ¢8.8 90 Ib-ft (122 Nm)
4 Screw, cap hexagonal head M16 —2.0 ¢8.8 140 Ib-ft (190 Nm)
5 Screw, cap hexagonal head M16 —2.0 ¢g10.9 190 Ib-ft (258 Nm)
6 Screw, cap hexagonal head M20-2.5 ¢g10.9 450 Ib-ft (610 Nm)
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SECTION 01 : ENGINE

2. VOLVO D13 ENGINE

2.1 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 technician’'s diagnostic
capabilities with additional data and tests.

For diagnostic software, contact your local dealer.

NOTE

For maintenance or repair information of engine components or engine-related components, please
refer to Volvo Trucks USA Web Site under: Parts & Services, Online Manuals.

http://www.volvotrucks.us/parts-and-services/service/online-manuals/
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2.2 OVERVIEW

01238 / N338748

FIGURE 1: ENGINE SENSORS

oo~

Engine coolant temperature sensor

EGR temperature sensor

EGR differential pressure sensor

Camshatft position sensor

Intake air temperature and pressure sensor
Rail pressure sensor (high pressure fuel syst.)

7. Crankshaft position sensor

8. OBD Oil pressure sensor

9. Crankcase pressure sensor

10. Engine oil pressure sensor

11. Engine oil level and temperature sensor

12. Fuel pressure sensor (low pressure fuel syst.)
13. Rail pressure relief (ePRV)
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W2121088 /01239

FIGURE 2: D13H ENGINE HARNESS
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HDE throttle connector

Injectors

Aftertreatment Fuel Injector Pigtail
Camshaft Speed

Venturi — DP Switch

Temperature sensor

Injector Harness

Boost/ Temp sensor

Fuel Pressure Sensor

. Fan

. Clutched Water Pump
. Temperature Sensor

. Turbocharger Actuator

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Turbocharger Speed

Oil Pressure Sensor

Crankcase Pressure Sensor
Crankshaft Speed

EGR Connector

Starter

Piston Cooling Jet Control Valve
Aftertreatment Fuel Injector Pressure Valve
Air Control Valve

Fuel Shut-off Valve

Oil Level and Temperature

A/C Compressor
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14 13 12 1 211087101240

FIGURE 3: D13 ENGINE OVERVIEW, CURB SIDE SIDE

1. Mixing Chamber 8. Fuelfilter (Primary)

2. Intake Manifold 9. Fuel/Water separator

3. CCV Breather Pipe 10. Fuel Filter (Secondary)

4. Air Compressor 11. Crankcase Ventilator

5. Power steering pump 12. Alternator

6. Fuel pump 13. Alternator

7. Hand-priming Pump 14. Alternator Belt
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FIGURE 4: D13 ENGINE OVERVIEW, ROAD SIDE
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W2121089/ 01241

15.
16.
17.
18.
19.
20.

Exhaust Manifold
Valve Cover
Thermostat Cover
Belt Tensioner
Venturi

Coolant Filter

21.
22.
23.
24.
25.
26.

Coolant Inlet Pipe

Qil Filters

EGR Cooler
Turbocharger Actuator
Starter

EGR Valve
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FIGURE 5: 2010-2017 ENGINE & EXHAUST AFTERTREATMENT SYSTEM DIAGRAM (1 OF 2)
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SCR (uses DEF/UREA)

DPF (uses Diesel Fuel) The SCR reduces NOx (Smog).
The DPF filter captures soot (Black Smoke). No Internal Service Parts.
Internal DOC and DPF filters are replaceable. DEF (Urea) is injected by UDS pump and is absorbed in the SCR bed.
Euel injection in exhaust pipe hits DOC and it creates heat. The DEF is vaporized and held by the cells in the SCR bed to permit it to
Heat burns soot to ash in DPF filter which fills the closed end react with, and reduce the NOx.
ceramic lubes in filter. The Pre-CAT and Post-CAT NOx sensors are an input to determine how

When DPF filter is full of ash it is removed and is “shake and

k much DEF to inject.
baked” to remove ash and restore clean ceramic tubes.
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01222
FIGURE 6: 2010-2017 ENGINE & EXHAUST AFTERTREATMENT SYSTEM DIAGRAM (2 OF 2)

NOTE

For maintenance or repair information of engine components or engine-related components, please
refer to Volvo Trucks USA Web Site under: Parts & Services, Online Manuals.

http://www.volvotrucks.us/parts-and-services/service/online-manuals/
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2.3 ENGINE OIL

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.

2.3.1 Oil 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.

VDS-4 or VDS-45 diesel engine oil is
mandatory for use in all 2010 and later emission
compliant Volvo engines. These engines, which
can be identified by the presence of a DEF tank
and an exhaust aftertreatment system using
Selective Catalytic Reduction (SCR), also
require the use of Ultra Low Sulfur Diesel
(ULSD) fuel. VDS-4.5 oils exceed the new API
service category CK-4.

For additional details refer to Section 24
Lubrication & Servicing.

\ MAINTENANCE

Engine oil and filters change

Change engine oil and filters at the intervals
specified by the Lubrication And Servicing
Schedule in Section 24: LUBRICATION &
SERVICING.

NOTE

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

engine normal heavy severe
operating
condition
Total Fuel | More Between | Less

Consumption | than 6 5and 6 than 5
(mpg)

Total Fuel | Less Between | More
Consumption |than39 |39 and | than 60
(L/100 KM) 50

/N 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.

NOTE: If idle time is greater than 25%, use the
next lower drain interval (refer to Section 24
Lubrication and Servicing).

2.3.2 Oil Change Intervals

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

NOTE

Oil filters should always be changed when

changing the oil.

2.3.3 OQil 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).

/N 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.

PA1621 Maintenance Manual All Series | January 2017




SECTION 01 : ENGINE

FIGURE 7: D13 OIL FILTERS

2.3.4 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 of the traditional, petroleum based oils for
engines and provided they meet the quality level
VDS-4 or VDS-5.

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

2.3.5 OQil 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 -20 410 0 10 20 30 40 50 °¢
e
( -40 -20 -5 1532&{0!5195130”
CSAE W0
SAE 10W/30
SAE 10W/40
"SAE SWiA0

T
3
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2.3.6 Oil Additives

/N 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.

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

2.3.7 Oil 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.

/N 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.

2.3.8 Oil Change

74 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.

/\\ 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.

/N CAUTION

Always dispose of all lubricants (motor oil,
coolant, gear box oils, etc) and filters
according to Federal or local regulations.
Used oil disposed of in nature or waterways
contaminates our drinking water and Kills
wildlife.

@ 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.

capacity

component :
liters quarts

Oil pan low/high mark 24-32 | 256-34

Refill volume including 38 40
filter change

NOTE

Since about 1 liter of oil remains in the engine
after draining, approximately 38 liters will be
needed for a complete oil change.
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2.3.9 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.

/N 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 oil filter socket.

T

FIGURE 8: OIL FILTER WRENCH

e Prefill the new oil filters with approved
engine oil. Refer to Figure 9, also,
lubricate the filter gaskets with engine olil
(1). Hand tightens the oil filters until they
contact the sealing surface of the oil filter
housing (2). Manually tighten the oil filters
an additional ¥ to 1 full turn (3).

FIGURE 9: OIL FILTER 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 oveffill.

2.3.10 Checking the Oil 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.

/N CAUTION

DO NOT let the ail level fall below the marking
on the dipstick. DO NOT overfills 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.
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FIGURE 11: ENGINE OIL LEVEL DIPSTICK
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2.4 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.

Remove the power plant assembly as follows:

/N CAUTION

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

NOTE

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

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

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

/\\ 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. From under the vehicle, disconnect the
propeller shaft as detailed in Section 09,
under heading "Propeller Shaft Removal”.

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

4. Disconnect transmission harness from
transmission housing.

5. On vehicles equipped with an automatic
transmission provided with a hydraulic
output retarder, disconnect steel-braided
airline from pressure regulator output. The
pressure regulator is mounted in the upper
section of engine compartment backwall
and is accessible through the engine
compartment R.H. side door.

6. Remove the retaining bolts, washers and
nuts securing the power plant cradle to the
vehicle rear subframe.

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

1. If applicable, remove auxiliary sump tank to
ease access.

2. Purge the A/C system and disconnect the
A/C compressor hoses. Refer to Section
22, HEATING AND AIR CONDITIONING
under "CENTRAL AIR CONDITIONING".

3. Disconnect cables from chassis grounds.

4. Inside engine compartment, disconnect
starter, alternators and heater cables. Also
disconnect AFSS cable if applicable.

Disconnect from engine, connector C397 and
vehicle interface harness connector located
above EECU connectors. Also disconnect DPF
cable.

5. Disconnect power steering pump hoses.
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6. Close engine fuel supply shut-off valve on
primary fuel filter or Fuel Pro. Disconnect
the fuel line located above fuel filters and
connected to inlet port. On vehicles
equipped with the optional water-separator-
fuel-filter, disconnect the connector and
remove cable ties from cradle.

7. Disconnect fuel return line from bulkhead
fixed on engine cylinder head end.

8. Locate the A/C compressor belt tensioner
pressure releasing valve (if so equipped).
Turn pressure releasing valve handle
counterclockwise in order to release
pressure in belt-tensioner air bellows and
loosen belts (Figure 12). Remove the belts.

@
45 PSI OFF

BELTS
TENSION

FIGURE 12: BELT TENSIONER VALVE ON REAR
CONTROL PANEL (OPTION)

9. At the back of the air cleaner, disconnect the
engine-air intake duct mounted between air
cleaner housing and turbocharger inlet.

/N CAUTION

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

mounted between air cleaner housing and
turbocharger inlet.

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

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

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

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

6. Unfasten
compartment
turbocharger
applicable.

and put aside engine
lighting fixture and
fire suppression nozzle if

7. 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.

10.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".

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

» Engine Compartment L.H. side

1. At the turbocharger inlet, disconnect
and remove the engine-air intake duct

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.

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.

PA1621 Maintenance Manual All Series | January 2017




SECTION 01 : ENGINE
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FIGURE 13: TYPICAL X SERIES ENGINE COMPARTMENT

2.5 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.

TORQUE: 190 Ib-ft (258 Nm)
2. REefill cooling system with saved fluid (refer
to Section 05 COOLANT SYSTEM).

3. 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).

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

2.6 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 at the back of the engine.

It is recommended that new rubber mounts be
installed at each major overhaul.
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3. 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 14). 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 s
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.

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.

4. 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.

FIGURE 14: ELECTRONIC FOOT PEDAL ASSEMBLY 3035

Monitor the (TPS) at the controls as you move it
through its full stroke. Be sure there is no
misalignment or obstruction preventing the
smooth movement of the TPS through the full
stroke. Using a diagnostic data reader, check
that the idle and full throttle position counts do
not fall within the error zones. The error zones

4\ MAINTENANCE

Remove belts and inspect automatic belt
tensioners, idler pulley bearings at the
intervals specified by the Lubrication And
Servicing  Schedule in  Section 24:
LUBRICATION & SERVICING.
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BELT ROUTING | INSTALLATION DES COURROIES | MONTAJE DE LAS CORREAS

FIGURE 15: X3 COACH BELT ROUTING

BELT ROUTING | INSTALLATION DES COURROIES | MONTAJE DE LAS CORREAS

FIGURE 16: X3 VIP BELT ROUTING — SMALL A/C
SYSTEM,

BELT ROUTING | INSTALLATION DES COURROIES | MONTAJE DE LAS CORREAS

FIGURE 17: X3 VIP BELT ROUTING — SMALL A/C
SYSTEM, 5 ALTERNATORS

BELT ROUTING | INSTALLATION DES COURROIES | MONTAJE DE LAS CORREAS

0\ ® @

FIGURE 18: X3 VIP BELT ROUTING - BIG A/C SYSTEM

A=alternator

C=crank pulley

I=dler

WP=water pump

T=tensioner

AC=air conditioning compressor

I= IDLER

T= TENSIONER
01233

FIGURE 19: X-SERIES IDLER PULLEYS, AUTOMATIC
BELT TENSIONERS ON ENGINE ACCESSORIES

I= IDLER
T= TENSIONER

01225
FIGURE 20:H-SERIES IDLER PULLEYS, AUTOMATIC
BELT TENSIONERS ON ENGINE ACCESSORIES
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4.1 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 left hand alternator,
water pump drive, A/C compressor drive
and alternator drive.

1= IDLER
T= TENSIONER

01234

FIGURE 21: IDLER AND AUTOMATIC BELT TENSIONER
ON ALTERNATOR DRIVE

3. Spin all idler pulleys, I-1 thru I-6, 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.

4.2 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 (FIGURE 22).

PLAY BETWEEN THE ARM AND THE SPRING CASE

FIGURE 22: 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.

4.3 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.

Record the results of the inspection.

w

\ MAINTENANCE

Visually inspect belts and idlers for signs of
deterioration, cracks, frayed material at the
intervals specified by the Lubrication And
Servicing  Schedule in  Section 24:
LUBRICATION & SERVICING.

5. 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.
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SECTION 01 : ENGINE

Prior to an actual automatic shutdown, the High VGT actuator temperature Derate only
engine will automatically derate, go to idle, and High pre-Diesel Oxidation | Derate only
then stop in 30 seconds. Catalyst (DOC) temperature
High Compressor Discharge | Derate only

ENGINE PROTECTION LOGIC (with yellow Temperature (CDT — measured)

CHECK or red STOP telltale light) High soot load Derate only
High engine coolant temperature | Shutdown High Diesel Particulate Filter | Derate only
High engine oil temperature Shutdown (DPF) pressure differential (DP)

Low engine oil pressure Shutdown

High crankcase pressure (rate of | Shutdown OUTSIDE ENGINE PROTECTION LOGIC (no
change) yellow CHECK or red STOP telltale light)

Low coolant level Derate only High altitude (ensures that high | Derate only
High intake  manifold  air | Derate only compressor discharge temp. is

temperature never reached)

High transmission oil temperature | Derate only Turbo over-speed Derate only
High temperature of cooled | Derate only Low coolant temperature Derate only
exhaust gas (EGR) - after EGR Crank sensor failure Derate only
cooler — High crankcase pressure - | Shutdown

EGR valve and position error Derate only Absolute Pressure

Variable Geometry Turbo (VGT) | Derate only

valve and position error
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6. SPECIFICATIONS
Volvo D13 Engine

IMIBKE .ot R e n e aR et e e e nre e a e e n e e nnne e Volvo
L1 L= SRR Diesel four cycle/in-line direct injection engine
[ 1S o) 1o ) o SRRSO Turbo/Air to air charge cooled
[N T T o] 03 [T 0o [= £ ST PPPRRPPI 12.8 L in-line 6.
@11 =11l oo =TT [ RSP PTPR 1400-1800 RPM
X3-45 and H345 Coaches Peak POWer RAtING.........cuviiiiiiiiiiiiiiie e 435 HP (324 kW)
X3-45 and H345 Coaches Peak Torque RatiNg .........eeeeiiiieeiiiiiieee e 1650 Ft-Ib (2237 Nm)
X3-45 Bus Shells, X3-45 VIP and H345 VIP Peak Power Rating ........c..occuveveiiiiiienniinnenen. 500 HP (373 kW)
X3-45 Bus Shells, X3-45 VIP and H345 VIP Peak Torque Rating ..........cccccevevvvveeennns 1750 Ft-Ib (2374 Nm)
[0 T o | PSP RPR TP 600 rpm
FASE IAIE. ...ttt e ettt e e e bt e e e b bt e e e eh bt e e e e be e e e ba e e e e aanbeeeeean 2150 rpm
Maximum fUll 108d FEVOIULIONS..........coiiiiiiie ittt e e sbb e e e s sreeeeeanes 1900 rpm

Engine oil level quantity

Oil Pan Capacity, LOW LIMit........ueiiiieriiiiiiiiieee e e e st e e e e e e snrnrre e e e e e e e e snnrnaeees 25 quarts/24 liters
Oil Pan Capacity, High LIMIt .........coooiiiiiiiiiie e e e 34 quarts/32 liters
Refill volume including filter Change............ooovooiiiiii e 40 quarts/38 liters

Lubricating oil filter elements

Ty D By-pass
PrEVOST NMUMDET ...ttt e e et bt e e sk b e e e e sk b et e e e aab e e e e s sabe e e e e anbeeesannneeeeaanns 510938
1N L= RO PPPRPPPP Full Flow
PrEVOST NMUMDET ...ttt e bt e e e bt e e e ek e e e e s sa b e e e s sabe e e e s snbe e e s annnneeesaan 488736

Torque specification
ENngine Oil filter.......cooeiiiiiiii e Tighten %, of a turn to 1 full turn after gasket contact

Filters
Engine Air Cleaner Filter

PreVOST NUIMDET ...t r e nn e 531359
Engine Coolant Filter/Conditioner

PrEVOST NUMDET ...ttt e e e e s e e st e e s e b e e e e anre e e e nees 20458771

PA1621 Maintenance Manual All Series | January 2017



"'REVOS T

MAINTENANCE

INFORMATION MI16-16

DATE : FEBRUARY 2016 SECTION : 01 - Engine
SUBJECT: VOLVO D13 ENGINE —
STARTER REMOVAL AND INSTALLATION

DESCRIPTION
This procedure applies to current Melco 105P70 starter part number #21212425.

REQUIRED TOOLS

RATCHET EXTENSION BAR RATCHET AND SOCKET SET — METRIC
R
L I
CORDLESS DRILL BRASS WIRE CUP BRUSH
el i
TORQUE WRENCH CUTTING PLIERS

// p ;C/

METRIC OPEN END WRENCH SET

IRTR LS

VOLTMETER / MULTIMETER

ﬂnhhn
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PROCEDURE — STARTER REMOVAL AND INSTALLATION

Park vehicle safely, apply parking brake, stop engine. Prior to working on the vehicle, set the ignition
switch to the OFF position, the battery master switch to the OFF position and trip the main circuit
breakers equipped with a trip button.

RISK OF ELECTRICAL SHOCK

1. The starter is connected to the batteries through master relay R1. If the ignition switch is in the OFF
position and the battery master switch (master cut-out) is set to the OFF position, there should not
be electrical power to the starter B (batt) terminal. However, a faulty master relay R1 could
eventually leave the battery power circuit closed, thus electrical power would be present at the
starter B terminal.

2. Using a voltmeter or multimeter, probe the starter B terminal and the ground terminal. Make sure
that the voltage reading is 0 volt prior disconnecting the starter cables (FIGURE 2).

STARTER REMOVAL

3. While proceeding from under the vehicle,
gain access to the starter (item 29 on
FIGURE 1) on the turbocharger side (street
side).

4. On the starter, disconnect circuits 0C, 101
and 101B (see FIGURE 2). Properly clean
cable lugs as applicable using a brass
wire cup brush, a Scotch-Brite pad or an
emery cloth. Remove old Color Guard
Rubber Coating as much as possible.

IMPORTANT: keep hardware for later
use

CIRCUIT 101 ON | [ GROUND CIRCUIT "0C"
"B" TERMINAL ||ON GROUND TERMINAL

FIGURE 2

CIRCUIT 101B ON
["S" TERMINAL

<QF7720955 rev 2>



MI16-16 / Page 3/ 6

5. Using a 18mm socket, unscrew three bolts
fastening the starter to the flywheel
housing (FIGURE 3).

6. Detach the starter from the flywheel
housing.

FIGURE 3

STARTER INSTALLATION

1. If the starter is replaced with a brand new > ‘-
starter, prepare the new starter as follows
(refer to FIGURE 5).

a) Remove the second nut on the ground
terminal (FIGURE 5). Keep for later use.

b) Remove the jumper cable connected
to the ground terminal (FIGURE 5).

c) Make sure that the three nuts
identified on FIGURE 5 are tightened to
a torque of 22 Ibf-ft.

d) Reinstall the jumper cable to the
ground terminal.

e) Install a nylon tie mount p/n 504013 on
the starter. Refer to FIGURE 6 for
proper location. Secure the nylon tie
mount with one screw p/n 502817
(FIGURE 7).

FIGURE 4 : TERMINAL IDENTIFICATION

<QF7720955 rev 2>
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MAKE SURE THESE
NUTS ARE TIGHTENED

TO 22 Ibf-ft

MOMENTARILY
REMOVE THIS JUMPER
CABLE FROM THE
GROUND TERMINAL

UNCREW THIS NUT.
KEEP FOR REUSE

FIGURE 5

2. Install the replacement starter with the
solenoid located on the underside of the
starter motor as shown on FIGURE 8.

3. Hand tighten the three mounting nut.
Flange nut M12 p/n 990942 qty: 3

4. Once the starter is properly seated on the
flywheel housing, torque the three
mounting nuts to al torque of 44 Ibf-ft.

INSTALLATION OF CIRCUIT 0C

5. Connect the ground cable (circuit OC) to
the ground terminal first. Make sure the
ground cable extends vertically downward
from the terminal as shown on FIGURE 9.

6. Secure the ground cable lug with the nut W 522 Ibf-ft
previously removed at step 1-a. Tighten to
a torque of 22 Ibf-ft.

M12 hex nut p/n 983717

GROUND CABLE
PLACED VERTICALLY

11
i

¥
i
1

FIGURE 9
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INSTALLATION OF CIRCUIT 101 CIRCUIT 101 IN LINE
WITH NYLON TIE

1 MOUNT

7. Connect circuit 101 to B terminal (FIGURE 4
& FIGURE 5). Position circuit 101 cable to
be in line with the nylon tie mount on the
starter.

WASHER

8. Place the washer against circuit 101 cable
lug and secure cable lug and washer with
the nut. Tighten the nut to a torque of 22
Ibf-ft.

washer p/n 500958 qty:1
nut p/n 5001761 qty:1

FIGURE 10

INSTALLATION OF CIRCUIT 101B __l CIRCUIT101B IN
LINE WITH NYLON
9. If not already done, remove the nut and | TIE MOUNT

washer provided with the brand new
alternator on S terminal (FIGURE 4).

10. Connect circuit 101B to S terminal.
Position circuit 101B cable to be in line
with the nylon tie mount on the starter.

11. Place the provided washer against circuit
101 cable lug and then secure cable lug
and washer with the nut provided. Tighten
the nut to 35 Ibf-in.

12. Secure circuit 101 and 101B to the tie
mount using one nylon tie p/n 504016.

13. Tie circuit 101 and 101B together using
one nylon tie p/n 504637 as shown on
FIGURE 12.

14. Apply anti-corrosion compound or Color
Guard Rubber Coating  (Prevost
p/n 684013) on starter terminals, cable
lugs and nuts (see FIGURE 13 to FIGURE 15).

<QF7720955 rev 2>
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FIGURE 15

FUNCTIONAL TEST

1. Reset main circuit breakers if applicable. Set the battery master switch (master cut-out) to the ON
position and start the engine.

PARTS / WASTE DISPOSAL

Discard according to applicable environmental regulations (Municipal/State[Prov.]/ Federal)

Access all our Service Bulletins on https://secureus5.volvo.com/technicalpublications/en/pub.asp
Or scan the QR-Code with your smart phone.

E-mail us at technicalpublications_prev@volvo.com and type “ADD” in the subject to receive our warranty bulletins
by e-mail.

<QF7720955 rev 2>
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SECTION CHANGE LOG

DESCRIPTION DATE

Added: information about specific fuel filters for GHG17 engines Sept. 7, 2017

OO IWIN|[F-
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SECTION 03 : FUEL SYSTEM

1. TORQUE TABLES

1.1 FUEL SYSTEM

03100

03101

FUEL FILTER HOUSING — VOLVO D13 ENGINE

No DESCRIPTION TORQUE
1 | Fuelfilter housing assembly screws 15-21 Ib-ft (20-28 Nm)
2 | Dosing module mounting screws 7.5 Ib-ft (10 Nm)

1.2 MISCELLANEOUS TORQUES

MISCELLANEOUS TORQUES

No DESCRIPTION TORQUE

1 | Brake pedal potentiometer holding screws 10-20 Ib-in (1.13-2.26 Nm)
2 | Fuel tank support to frame 55 Ib-ft (75 Nm)

3 | Air filter cover plastic screws (4) 10-15 Ib-ft (14-20 Nm)
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2. FUEL SYSTEM

NOTE

For additional information concerning Volvo
D13 engine components or engine-related
components, consult Volvo Trucks Canada or
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.

FIGURE 1: FUEL SYSTEM SCHEMATIC (VOLVO D13
ENGINE)

1 Non-pumping injector

2 Pumping injector

3 Fuel pressure relief valve
4 Common rail

5 Rail pressure sensor

6 Fuel channel (gallery)

7 Restrictor

8 Overpressure relief valve
9 Fuel pump

10 Fuel tank

12 Check valve

13 Bowl (fuel/water separator)
14 Primary Filter

15 Filter

16 Fuel filter housing

17 Fuel pressure sensor (low pressure
system)

18 Aftertreatment  hydrocarbon injector
module

19 Hand pump (fuel primer pump)

2.1 FUEL VALVES

The manual shut-off valve is located on the inlet
side of the primary fuel filter or on the inlet side
of Davco Fuel Pro 382 fuel filter.

DAVCO FUEL PRO 382

03088

FIGURE 2: MANUAL SHUT-OFF VALVE LOCATION WITH
DAVCO FUEL PRO 382

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.

2.2 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.
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\ MAINTENANCE

The primary and secondary (aka pre-filter and
main filter) fuel filters are of a spin-on type and
must be replaced at the intervals specified by
the Lubrication And Servicing Schedule in
Section 24: LUBRICATION & SERVICING.

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.

: HAND PUMP |
o " POMPE MANUELLE

£=2'  PRIMARY FUEL FILTER
" (FILTER CARTRIDGE) |

PREFILTRE A CARBURANT

(CARTOUCHE)
P,
= =)
a—
| |

-'~’-’;T_;.:;_WATER SEPARATION
A BOWL /
gy || BOLDE DECANTATION

03045 1

FIGURE 4: FUEL FILTERS WITH VOLVO D13 ENGINE

2.2.1 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 water
separator indicator
electrical connector.

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

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

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

Check that the
drainage hole in the
water separator bowl
is not blocked.

Apply clean engine oil to the water
separation bowl new gasket. Do not install
pre-GHG17 fuel filters on GHG17
engines.

Install the new filter to the bowl. Tighten the
filter by hand. Do not overtighten.
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10. Clean the contact
surface and apply
engine oil to the filter
seals (inner & outer).

/N 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.

11. Tighten the new dry primary fuel filter to the
fuel filter housing by hand. Rotate clockwise
until the seal is tight against the housing.
Then rotate clockwise another 1/2-3/4 turn.

If the fuel filter is being replaced at this time,
proceed to “Secondary Fuel Filter
Replacement”.

12. Plug the connector.  +% . =0t

-

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

14. Prime the system by operating hand primer
pump until resistance is felt indicating that
the system is full of fuel.

15. 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.

& CAUTION

Primary & secondary fuel filters on
GHGL17 engines

Do not install pre-GHG17 fuel filters on GHG17
engines.

Although the thread pitch is the same, these
filters do not fit and may cause serious issues
with the fuel system.

Refer to Impact for the appropriate fuel filters
part numbers.

v ]
ALUMINUM PARTICLES ON THE FILTER RESTRICTOR
(FUEL FILTER HOUSING)

ALUMINUM PARTICLES FOUND ON A PRE-GHG17

FILTER CAUSED BY GRINDING OF THE TOP OF THE
FILTER INTO THE FILTER RESTRICTOR
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Difference between secondary fuel filter end & CAUTION

caps

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

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

N - Ed - == full of fuel.

PRE-GHG17 END GHG17 END CAP DESIGN .

DESIGN WITH DEEP GROOVE 7. 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.

2.2.2 Secondary Fuel Filter Replacement

1. Stop engine, close the fuel supply line shut-
off valve. Place an appropriate container 2.3 PRIMING THE FUEL SYSTEM
under the fuel filter housing.

2. Clean around sealing area on fuel filter and The fuel system will need to be bled if:

housing. e The vehicle has run out of fuel.

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

e The engine has not been running for an
extended period of time.

e Service work has been done on the fuel
system, (tank, fuel lines, filters, valves, etc.)
for example cleaning or replacing fuel filter
cartridges.

4. On the new filter, apply clean engine oil to e The engine is new or rebuilt.
the inner & outer seals. Do not install
pre-GHG17 fuel filters on GHG17
engines.

FIGURE 5: SECONDARY FUEL FILTER

By 17

5. Screw the new dry fuel filter in place. Rotate FIGURE 6: HAND PRIMING PUMP
clockwise until the seal contacts the base.
Then rotate clockwise another 1/2 - 3/4 turn. NOTE

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.
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If a Fuel Pro 382 fuel processor is installed on
the vehicle, refer to paragraph 2.4 Davco Fuel
Pro 382 otherwise, perform the steps below:

1. Prime filter by operating hand primer
pump until resistance is felt indicating that
the system is full of fuel.

2. Start the engine and run it at an increased
idle speed for approximately 5 minutes to
remove any remaining air in the system.
Check the fuel system for leaks.

2.4 DAVCO FUEL PRO 382

The optional Fuel Pro 382 fuel processor is
installed between the fuel tank and the fuel
pump. This system serves as a water separator
as well as a fuel filter (Figure 7).

The filter fibers used in the Davco Fuel Pro 382
element may cause the fuel level to read
artificially high when the filter is first installed.
Over the first few days, the filter fibers eventually
become fully saturated and the fuel level will
drop to normal levels. Do not be concerned
about an abnormally high fuel level when a new
Davco element is installed.

Fuel level rises as dirt collects on the filter from
the bottom up. Restriction remains consistently
low because fuel always flows through clean,
new media.

\ MAINTENANCE

Replace Fuel Pro 382 filter element when the
fuel level in the see-thru filter cover reaches the
top of the filter element.

QUICK COUPLING
SAE J1502

SHUT-OFF VALVE
FUEL OUT
FUEL IN
o ' o ‘
— A w
L
DRAIN COCK

03097

FIGURE 7: DAVCO FUEL PRO 382 INSTALLATION

2.4.1 Priming fuel system

To prime the fuel system, turn the engine off and
then proceed as follows:

Close the shut-off valve on the “fuel in” side of
the Fuel Pro unit and then pump fuel into the
engine through the quick coupling. When
completed, open the shut-off valve and keep on
pumping fuel about ten seconds to fill the fuel
line located between the Fuel Pro unit and the
fuel tank.

2.4.2  Filter replacement

1. Stop engine;

2. Place a suitable container under the fuel
processor;

3. Close the shut-off valve on the “fuel in” side
of the fuel filter;

4. Open the drain valve at the base of the Fuel
Pro body and drain the fuel until it is below
the collar level;

5. Untighten the collar, remove clear cover, filter
spring, filter element and cover seal;

6. Dispose of used filter element, cover seal
and vent cap seal;

7. Using a clean shop rag, clean the cover, the
collar and threads on the Fuel Pro body.

8. Ensure the filter grommet is included in the
base of the new filter element and then install
the element onto the center stud;
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9. Ensure the filter spring is installed at the top
of the clear cover. If missing, the spring must
be replaced to insure proper filter operation.

10.After ensuring the seal is properly positioned
at the base of the clear cover, install it with
the collar onto the fuel processor. Apply
downward pressure to the top of the clear
cover and then tighten the collar by hand
until secured,;

11.Fill the clear cover with clean diesel fuel until
it reaches the top of the filter through spin off
vent cap located on top of clear cover.

12.Install vent cap seal and then reinstall the
cap and tighten by hand until it clicks;

13.0pen the shut-off valve;

14.Start engine, raise rpm for 2-3 minutes, hand
tighten collar again.

15.After the air is purged and with the engine
still running, slowly loosen the vent cap on
the filter cover. The fuel level in the cover will
start falling. When the fuel level falls to about
one inch above the top of the collar, tighten
the vent cap quickly by hand.

16. Shut down the engine and hand-tighten the
collar again.

ENVIRONMENTAL NOTICE

Diesel fuel is an environmentally hazardous
product. Dispose in an environmentally
friendly manner.

mhm

- VVENT CAP /EVENT

@«-— O-RING / JOINT TORIQUE

-+—CLEAR COVER /BoL

SPRING
/ RESSORT DE MAINTIEN

-———FILTER ELEMENT
& GROMMET

/ ELEMENT FILTRANT &
ANNEAU

CHECK VALVE /CLAPET
ASSEMBLY ANTI-RETOUR

/ VALVE DE DRAINAGE

FIGURE 8: DAVCO FUEL PRO 382 EXPLODED VIEW

03076

2.5 FUEL PUMP REMOVAL AND

INSTALLATION

The pump is located underneath the air
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.
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e Remove the fuel pump.

NOTE

Only unfasten the bolts marked with arrows.

FIGURE 9: 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.

¢ Install the fuel pump. Torque-tighten bolts 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.

3. 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 1).

/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.

4. PREHEATER FUEL FILTER

On H3 series vehicles, the preheater fuel filter is
located beside the preheater in the dedicated
compartment above the rear wheelhousing, on
the L.H. side of vehicle.

On X3 series vehicles, the preheater fuel filter is
located beside the preheater in the engine
coolant heater compartment, and is accessible
by opening the evaporator compartment door.
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MAINTENANCE

NOTE

Replace preheater fuel filter at the intervals
specified by the Lubrication And Servicing
Schedule in Section 24: LUBRICATION &
SERVICING.

Before removal, the fuel tank should be
completely drained by unscrewing the drain
plug. Ensure that the container used has a
capacity equal to the amount of fuel remaining
in the tank.

5. FUEL TANK

All H3 series vehicles are equipped with a high-
density cross-link polyethylene fuel tank with a
legal capacity (corresponding to 95% of gross
capacity) of 222 US gallons / 840 liters. The tank
is located just forward of the last baggage
compartment, between the A/C condenser and
evaporator. Fuel filling access doors on both
sides of vehicle provide direct access to filler
necks; offering the added advantage of refueling
from either side of vehicle.

X3 series are equipped with a high-density
cross-link polyethylene fuel tank with a legal
capacity (corresponding to 95% of gross
capacity) of 208 US gallons (787 liters). The fuel
filling access door is located on the R.H. side of
vehicle providing easy fuel filling.

A pressure relief valve on the fuel tank
connection-panel relieves high-pressure buildup
and an overflow tube allows offset air in the tank
to escape during filling. For 95% of the tank
volume, 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.

5.1 TANK REMOVAL

/\\ WARNING

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

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

1. Open the condenser door and remove the
fuel tank access panel. The rear baggage
compartment fuel tank access panel may
also be removed to facilitate access to
components.

2. On H3 series vehicles only, unscrew clamps
retaining L.H. side filler tube to the fuel tank,
then disconnect tube and remove it.

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

4. If applicable, unscrew preheater supply line,

preheater return line, auxiliary return line
and/or auxiliary return line from fuel tank
connection-panel.

5. Unscrew engine supply and return lines
from fuel tank connection-panel, identify
them for reinstallation.

6. Disconnect electrical wiring from tank on
connection plate.

FIGURE 11: 222 US GALLONS FUEL TANK 03048
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/\\ WARNING

For proper assembly, check connections and
fasteners for tightness.

FIGURE 12: 208 US GALLONS FUEL TANK 03094

& WARNING

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

7. From under the vehicle, on R.H. side,
unscrew the 4 bolts (2 in front, 2 in back)
retaining the tank support to the frame.

8. From under the vehicle, on the L.H. side,
unscrew the 2 bolts (1 in front, 1 in back)
retaining the tank support to the frame.

9. Carefully remove tank from under the

vehicle.

5.2 TANK INSTALLATION

Tank installation is the reverse of removal.

NOTE

Fastening of rubber flap must always be on
top, in line with clamp screw.

NOTE

Insert check valve assembly in right-side filler
hose, use hose clamp to fix it. Repeat with left
side filler hose on H3 series vehicles.

NOTE

When reinstalling lines, use Loctite 567 type
thread sealant on line fittings.

FUEL[TANK /
RESERVOIR
DE CARBURANT | S STUD
==L COMPRESSION
— | SPRING

F

IGURE 13: FUEL TANK RETENTION 03019_2

For each fuel tank retainers (Figure 13):

1.
2.

Clean nuts and stud threads.

Apply a Loctite 242 type thread adhesive on
stud threads.

Fix the retainers to the tank platform. Tighten
the nuts to compress the spring completely
and then loosen 3 turns.

. Lift tank assembly and fasten tank support to
vehicle.

TORQUE: 55 Ib-ft (75 Nm)

5.3 FUEL TANK VERIFICATION

Inspect fuel tank from under vehicle for leaks or

fuel traces.

If a leak is detected, repair

immediately as per "Polyethylene Fuel Tank
Repair" in this section.

/\\ WARNING

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

Before working under an air-suspended
vehicle, it is strongly recommended to support
the body at the recommended jacking points.
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5.4 POLYETHYLENE FUEL TANK REPAIR

NOTE

Fuel level must be lower than perforation to
carry out this procedure.

/\\ WARNING

Park vehicle safely, apply parking brake, stop
engine and set battery master switches to the
OFF position before working on the vehicle.

1. Locate perforation on fuel tank.

2. If necessary, remove fuel tank as per
instructions in this section.

3. Drill perforation with a 23/64" bit. Make sure
drill hole is perfectly round.

4. Insert a screw (Prevost #500196) and a
washer (Prevost #5001244) into anchor nut
(Prevost #500331).

5. Place assembly in drilled hole. Tighten screw
by 10 complete turns. Refer to Figure 14.

6. Apply sealant on head plug (Prevost
#507300) and seal hole with the head plug.

NYLON WASHER /
RONDELLE DE NYLON

3% REW / \‘Fé;h__‘ /
\\f\\\\&ﬂ ENNNNNNN

FUEL TANK INTERIOR / S ANCHOR NUT/
COTE INTERIEUR DU ' ,
I ERVOIR ECROU D'ANCRAGE
Q3014
FIGURE 14: FUEL TANK REPAIR 03014

6. FUEL SPECIFICATIONS

The quality of fuel 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
of 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.

6.1 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 year 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.
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NOTE

Engine and vehicle manufacturers expect
ULSD fuel to be fully compatible with the
existing fleet, including 2006 and earlier model
year vehicles. In some instances, the
introduction of ULSD fuel to older vehicles
may affect fuel system components or loosen
deposits in fuel tanks. As part of a good
maintenance program, owners and operators
of existing cars, trucks and buses are
encouraged to monitor their diesel-powered
vehicles closely for potential fuel system leaks
or premature fuel filter plugging during the
change-over to ULSD fuel.

NOTE

Like Low Sulfur Diesel fuel, ULSD fuel
requires good lubricity and corrosion inhibitors
to prevent unacceptable engine wear. As
necessary, additives to increase lubricity and
to inhibit corrosion will be added to ULSD fuel
prior to its retail sale.

6.2 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.

6.3 BIODIESEL FUELS

Biodiesel up to a maximum of 20% blend (B20)
may be wused and wil not affect the
manufacturers’ mechanical warranty as to
engine and emissions system related
components, provided the biofuel used in the
blend conforms to ASTM D6751, Bl 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.

Additional maintenance care must be carried-out
for the following systems:

6.3.1 Biodiesel Fuels and Preheater

For operation of the preheater with biodiesel, a
retrofit is mandatory. Refer to the guidelines
outlined in the last version of the Spheros
Workshop Manual for Thermo 230, 300, 350,
available on the Technical Publications USB
flash drive and on Prevost technical publications
website.

6.3.2 Biodiesel Fuels and the Engine

Use an oil sampling method to establish the
appropriate oil drain interval for your application.

Fuel filter change intervals should be analyzed
and adjusted accordingly.

7. 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 an intake duct on
the R.H. side of the rear cap, next to the last
window. It then flows through a pre-cleaner and
finally through the air cleaner. The pre-cleaner
removes dust and moisture by means of a
discharge tube at the bottom of the element. It is
in series with a replaceable impregnated paper
filter element (air cleaner).

PA1621 Maintenance Manual All Series | Section Revised September 2017



SECTION 03 : FUEL SYSTEM

7.1 PRE-CLEANER SERVICING

\ MAINTENANCE

The pre-cleaner is designed to be
self-cleaning; however, it should be inspected
and any accumulated foreign material removed
during the periodic replacement of the
impregnated paper filter element.

7.2 AIR CLEANER SERVICING

Replacing the air filter cartridge is important to
preserve a good air quality at a sufficient level.
Neglecting this servicing could lead to an
efficiency loss and eventual engine problems.
Follow these steps to replace the filter cartridge:

7.2.1 Checking restriction indicator

Locate the restriction gage in the engine
compartment, at the back of the vehicle.
Consisting of a black tube, it is fixed on the main
intake hose.

RESTRICTION INDICATOR

FIGURE 15 RESTRICTION INDICATOR LOCATION

Indication of a need to replace the filter will be
apparent once its line turns red. Proper
operation will be indicated by a green line.
Consult the servicing schedule for time intervals
between each regular filter change.

7.2.2 Replacing the Filter

e Remove the four filter cover plastic bolts. The
filter itself can be removed by pulling it with
gentle movements from left to right and
up/down. A residual suction may occur,
creating additional resistance.

e Empty the drain rubber valve located under
the filter housing; if damaged this part can be
ordered and changed.

T — -

RUBBER DRAIN VALVE

FIGURE 16

e Using a clean damp cloth, wipe the sealing
flange and the inside of the outlet tube.

LEAN BOTH SIDES OF THE FLANGE

FIGURE 17

e Look for traces of dirt and particles on the
outer surface of the old filter, indicating
possible leakage. If so, the leakage cause
should be investigated and solved.

e Unbox the new filter, inspect the inner sealing
surface for potential non-conformities; Do not
wipe the surface as it is factory sprayed with
a dry lubricant for an easier mounting.

Insert new filter by gently pushing it inside the
filter housing.

/N CAUTION

Avoid pushing it by its center; use both hands
and push on its outer rim until it is well seated.
(It should be exceeding the housing by around
2-1/2 inches as shown)
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FIGURE 18

e Replace the filter cover and tighten the 4
plastic bolts using recommended torque
settings (as displayed on filter cover).

TORQUE: 10-15 Ib-ft (14-20 Nm)

FIGURE 19

WARNING: The cover is not supposed to apply
pressure on the filter. If so, the filter needs to be
pushed further in the housing.

e Reset the restriction gage by pushing on the
right-hand side button.

F

7

VIE Swa N avaaeew
| DEXROM G0l UHMune orrnow, |

SEULEMENT

RESET BUTTON

IGURE 20

.3 GENERAL RECOMMENDATIONS

The following maintenance procedures will

e

1.

nsure efficient air cleaner operation:

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

Make sure the correct filters are used for
replacement;

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

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

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;

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;

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

/N CAUTION

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

8

. Store new elements in a closed area free
from dust and possible damage.
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7.4 AIR CLEANER RESTRICTION INDICATOR

A resettable restriction indicator may be installed
on the engine air-intake duct, clearly visible from
the rear engine compartment. The indicator
monitors the vacuum level between the air
cleaner and the engine. A red marker is
displayed when the air cleaner is clogged and
must be replaced. Reset by pressing on the
indicator's extremity.

Press To Reset

FIGURE 21: RESTRICTION INDICATOR 01052

\ MAINTENANCE

Air cleaner

Change the filter element when indicated by
the restriction indicator or at the intervals
specified by the Lubrication And Servicing
Schedule in Section 24: LUBRICATION &
SERVICING.

8. 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.

8.1 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,
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.

8.2 POTENTIOMETER REPLACEMENT

1. Disconnect cable harness connector.

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

3. Discard potentiometer (Figure 22).

/N CAUTION

Note the routing and clamping locations of the
cable before disassembly. Proper cable
routing and fastening is critical to the
operation of this system.

4. Position new potentiometer. Press
potentiometer onto the potentiometer shaft,
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.

TORQUE: 10-20 Ib-in (1.13-2.26 Nm)

5. 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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FIGURE 22: ELECTRONIC FOOT PEDAL ASSEMBLY 03035
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9. SPECIFICATIONS

Davco Fuel Pro 382 Fuel Filter / Water Separator Element

(Y E= N L= I [0 1 TR 180 US gal/h (681 I/h)
Water remoVal @ 25 MUCTONS ....oeeiiiieteeeiee e e e e e et e e e e e s e e r e e e e e s s e b e e e eesessassbbaeeseeessessssbrasssesssasrrannsssessas 99.6%
Dirt holding capacity @ 25 MICTONS .......ciiiuiiiiiie ettt et et saee e sabe e st e e e sbe e e saeeesnbe e sabeesabeeeaneas 11049

Primary Fuel Filter (Fuel/Water Separator)

111 1Y/ o 1= USROS Spin-on cartridge
Filter drain iNterVal..........coceveiiee e Dashboard telltale light warning
(11 1] o (0] {0 [ = RSP 15-3/4 turn after gasket contact

Secondary Fuel Filter (Main)
1= 1Y 1= PRSP S Spin-on cartridge
1= (0] £ [ = TR ¥- 1 turn after gasket contact

Fuel tank Capacity

H3 SEIES VENICIES ...ttt e s eennee e 222 US gallons (840 liters)
KB SEIHES VENICIES ...t 208 US gallons (787 liters)
Air Cleaner

110 Y/ o 1= TSR Dry-type replaceable element
Filter change INterval..........c.oouiiioiie e Red marker on restriction indicator

Preheater Fuel Filter

[ [ To =T g 1Y o1 SR Thermo 300 High pressure atomizer
[ [ST= =T o1 1V = PP STR 104000 btu/h
010 0O 1.05 US gal/h (4 I/h)
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SECTION 04 : EXHAUST AND AFTERTREATMENT

1. TORQUE TABLES

The following tables list 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.

1.1 X3 SERIES

04050_1 04036
X3 SERIES TORQUE SPECIFICATIONS
No DESCRIPTION TORQUE
1 DEF injection nozzle mounting bolt 6.3-8.5 Ib-ft (9-12 Nm)
2 DPF outlet temperature sensor 30-37 Ib-ft (41-50 Nm) *
3 V-band clamp 4-inch & 5-inch 6.5-9.5 Ib-ft (9-13 Nm)
4 NOx sensor 1 30-44 Ib-ft (41-60 Nm) *
5 DPF filter outlet pressure sensor 3.7-4.6 Ib-ft (5.02-6.24 Nm) *
6 DPF filter inlet pressure sensor 3.7-4.6 Ib-ft (5.02-6.24 Nm) *
7 Diesel Oxidation Catalyst (DOC) temperature sensor (T2) 30-37 Ib-ft (41-50 Nm) *
8 Cap screw 3.8-5.1 Ib-ft (5.15-6.91 Nm)
9 Module mounting bolt 5.9-8.8 Ib-ft (8-11.93 Nm)

* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize
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SECTION 04 : EXHAUST AND AFTERTREATMENT

04037 04038

X3 SERIES TORQUE SPECIFICATIONS

No DESCRIPTION TORQUE

1 DPF inlet temperature sensor 30-37 Ib-ft (41-50 Nm)*
2 DPF tank strap 17-23 Ib-ft (23-31 Nm)
3 DPF tank V-band clamp 17-23 Ib-ft (23-31 Nm)

* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize

04039_2

X3 SERIES TORQUE SPECIFICATIONS

No DESCRIPTION TORQUE

12 SCR tank strap bolts 30-37 Ib-ft (41-50 Nm)
13 SCR tank particulate matter sensor 33-40.5 Ib-ft (45-55 Nm)
14 Module mounting bolts 5.9-8.8 Ib-ft (8-11.93 Nm)
15 NOXx sensor 2 (outlet) 30-44 Ib-ft (41-60 Nm)

* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize
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1.2 H3SERIES

H3 SERIES TORQUE SPECIFICATIONS
No DESCRIPTION TORQUE
1 DEF injection nozzle mounting bolt 6.3-8.5 Ib-ft (9-12 Nm)
2 DPF outlet temperature sensor 30-37 Ib-ft (41-50 Nm) *
3 V-band clamp 4-inch & 5-inch 6.5-9.5 Ib-ft (9-13 Nm)
4 NOx sensor 1 30-44 Ib-ft (41-60 Nm) *
15 DPF tank strap 17-23 Ib-ft (23-31 Nm)

* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize
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SECTION 04 : EXHAUST AND AFTERTREATMENT

H3 SERIES TORQUE SPECIFICATIONS
No DESCRIPTION TORQUE
3 V-band clamp 4-inch & 5-inch 6.5-9.5 Ib-ft (9-13 Nm)
5 DPF filter outlet pressure sensor 3.7-4.6 Ib-ft (5.02-6.24 Nm) *
6 DPF filter inlet pressure sensor 3.7-4.6 Ib-ft (5.02-6.24 Nm) *
7 Diesel Oxydation Catalyst (DOC) temperature sensor (T2) 30-37 Ib-ft (41-50 Nm) *
8 Cap screw 3.8-5.1 Ib-ft (5.15-6.91 Nm)
9 Module mounting bolt 5.9-8.8 Ib-ft (8-11.93 Nm)

* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize
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H3 SERIES TORQUE SPECIFICATIONS

No DESCRIPTION TORQUE

3 V-band clamp 4-inch & 5-inch 6.5-9.5 Ib-ft (9-13 Nm)
10 DPF inlet temperature sensor 30-37 Ib-ft (41-50 Nm) *
11 DPF tank V-band clamp 17-23 Ib-ft (23-31 Nm)

H3 SERIES TORQUE SPECIFICATIONS

No DESCRIPTION TORQUE

12 SCR tank strap 30-37 Ib-ft (41-50 Nm)
13 Module mounting bolt 6.3-8.5 Ib-ft (9-12 Nm)
14 SCR tank particulate matter sensor 33-40.5 Ib-ft (45-55 Nm)
15 SCR tank NOx sensor 2 (outlet) 30-44 Ib-ft (41-60 Nm)

* Use Permatex 454G anti-seize lubricant or Loctite 76764 silver grade anti-seize
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1.3 MISCELLANEOUS TORQUES

MISCELLANEOUS TORQUES

No DESCRIPTION TORQUE

1 Aftertreatment hydrocarbon doser fuel line fitting 177-213 Ib-in (20-24 Nm)
2 Aftertreatment hydrocarbon doser mounting bolts 120-130 Ib-in (14-15 Nm)
3 DEF pump filter cover 22 Ib-ft (30 Nm)
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2. EXHAUST AFTERTREATMENT SYSTEM
OVERVIEW

T
() ¢——— DIFFUSERASSEMBLY

CATALYTIC REDUCTION
CONVERTER

<4+——DRAIN TUBE
‘ FLEXIBLE COUPLING
INSULATING BLANKET

DIESEL EXHAUST FLUID
_ (DEF) INJECTION NOZZLE

DIESEL OXIDATION
CATALYST (DOC)

DIESEL PARTICULATE
FILTER (DPF)

04016_3

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.

SECTION 04 : EXHAUST AND AFTERTREATMENT

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.

2.1 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
damaged or corroded exhaust components
immediately.

Inspect the exhaust system as follows:
e At vehicle inspection intervals ;

¢ Whenever a change is noticed in the sound
of the exhaust system ;

e When components close to the exhaust
system get unnaturally dirty ;

¢ Whenever the exhaust system is damaged.

Replace damaged or corroded exhaust system
components without delay.

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

Avoid breathing exhaust gases since they
contain carbon monoxide which is odorless
and colorless but harmful. Carbon monoxide is
a dangerous gas that can cause
unconsciousness and can be lethal. If, at any
time you suspect that exhaust fumes are
entering the vehicle, locate and correct the
cause(s) as soon as possible.

/1\ WARNING

Diesel engine exhaust and some of its
constituents are known to the State of
California to cause cancer, birth defects and
other reproductive harm.
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NOTE

The key to successful regeneration is high
exhaust temperature for an extended period of
time. For this reason, insulating blankets must
remain permanently on the exhaust system.

If insulating blankets are removed from the
system, the exhaust gases temperature may
not be high enough to permit efficient
particulate oxidation during passive
regeneration, resulting in increased fuel
consumption due to overuse of active or
stationary regeneration.

2.2 FLEXIBLE COUPLING INSTALLATION

The flexible coupling contains a rigid interior
pipe (

04022

Figure 2). To allow appropriate flexibility once
installed, be sure interior pipe is concentric to
flexible part and that the flexible coupling is
straight when installed. This piece of equipment
handles vibration and thermal expansion.

/N CAUTION

Adequately support the exhaust system line.
The load of the exhaust line must not be
transferred to the turbocharger.

FIGURE 2: FLEXIBLE COUPLING

3. DIESEL PARTICULATE FILTER (DPF)

Besides trapping soot, the DPF (Diesel
Particulate Filter) also traps the ash that has
been generated when additives in engine oil are
burned. However, unlike soot, ash cannot be
oxidized. The ash that accumulates in the filter
will eventually cause an increase in exhaust
back pressure. EMS will constantly monitor the
ash accumulation and forecast the approximate
time until DPF ash cleaning is required. This
allows you the opportunity to plan for the DPF
ash cleaning interval. If ash cleaning is not
performed proactively, and the back pressure
increases beyond the system limit, EMS will flag
the amber warning light on the telltale panel,
notifying the operator that an ash cleaning is
required. Clean remanufactured DPF cartridge
will be available through Prevost on an
exchange basis. For most vehicle applications
and duty cycle, this wil occur after
approximately 200,000 to 400,000 miles
(320,000 to 640,000 km) of operation.

ﬁ WARNING

HOT SURFACES

Keep yourself clear of hot Aftertreatment
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.

\ MAINTENANCE

DPF (Diesel Particulate Filter)

Either clean or replace filter cartridge at the
intervals specified by the Lubrication And
Servicing  Schedule in  Section  24:

LUBRICATION & SERVICING.
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DIESEL EXHAUST FLUID
(DEF) INJECTION NOZZLE

DPF OUTLET

DOC OUTLET TEMPERATURE SENSOR

TEMPERATURE SENSOR
DIESEL OXIDATION
DPF INLET CATALYST (DOC)

PRESSURE SENSOR

DIESEL PARTICULATE
FILTER

DPF NOx SENSOR

DOC INLET
TEMPERATURE SENSOR
DPF OUTLET
PRESSURE SENSOR o
FIGURE 3: DIESEL OXIDATION CATALYST (DOC) & DIESEL PARTICULATE FILTER (DPF) ASSEMBLY
A 4 3.1 DIESEL PARTICULATE FILTER
ﬂ WARNING ASSEMBLY REMOVAL

HOT EXHAUST To remove the DPF, proceed as follows:

During stationary regeneration, exhaust gases ﬁ CAUTION

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.

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

I . 1. First, Access the engine compartment
Never initiate regeneration when exhaust gas

collection system is in place. 2. Putinsulating blanket aside;

3. Disconnect pressure, NOx and temperature
Sensors;

4. Support Diesel Oxidation Catalyst (DOC)

i,

-~ WARNING

and Diesel Particulate Filter (DPF)

TOXICITY assembly:

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

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.

5. Unfasten clamps holding DOC and DPF
assembly;

6. Carefully lower DOC and DPF assembly;

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;

/N 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 filtration cartridge
will be available on an exchange basis. For
this reason, it is very important to maintain the
cartridge in perfect condition. Damaged
cartridge may not be refunded.

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

NOTE

When replacing the DPF cartridge, refer to the
specifications on the DPF attached tag for

proper replacement DPF selection.

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

INLET / ENTREE

QUTLET /SORTIE

04041

FIGURE 4: TAKING DOC AND DPF APART

9. Always put DOC and DPF filtration cartridge
back together again in a vertical position to
facilitate gaskets positioning;

10. Tighten V-band clamps.
TORQUE: 20 Ib-ft (27 Nm)

/N CAUTION

GASKET
FILTRATION CARTRIDGE

s /\/

INLET-DOC MODULE

V-BAND CLAMP i® g

OUTLET MODULE

04051

A,
=y

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.

4. CATALYTIC CONVERTER

In the first instance, the catalytic converter of the
Selective Catalytic Reduction (SCR) does not
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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:

4.1 REMOVAL

Procedure # 1

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

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".

/N 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.

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

SECTION 04 : EXHAUST AND AFTERTREATMENT

CATALYTIC CONVERTER ]
OUTLET Nox SENSOR —

HOLDING
CLAMPS

FIGURE 5: CATALYTIC CONVERTER

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

With the electric fan-clutch setup:

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.

& WARNING

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

o Safely support catalytic converter from the
top.

e Disconnect catalytic converter outlet NOx
sensor.

e Remove clamps holding catalytic converter
then lower.
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e 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

e Set the starter selector switch to the OFF
position.

With the electric fan-clutch setup:
e Shut off the heater line shut-off valves.

e Remove DOC and DPF assembly (Refer to
paragraph 2.1 in this Section).

e Remove pipe connecting DOC & DPF
assembly to catalytic converter.

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

/N 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.

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

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

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

e Remove coolant surge tank.

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

e 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.

e Safely support catalytic converter from the
top.

Disconnect catalytic converter outlet NOx
sensor.

Remove clamps holding catalytic converter
then lower.

With all setups:

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

4.2 ASSEMBLING CATALYTIC CONVERTER

Before removing

Lower

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.

Upper

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

Lower
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regard to the clamp supports on the catalytic

Assembling

e Position the upper clamps above the upper
emboss and the lower clamps below the
lower emboss of the catalytic converter.

converter.
Lower
I —
A w‘,l.'ig‘ne -ﬁzine
y
///
PN L
Upper

Lower

Lower
- -
Embosse / Emboss V. 5
. f
: It
y
//J
¢ Y
N o
Upper

A | CLAMP

bosse / Emboss

e Using the lines made earlier, line up the
lower and upper clamps with regard to the
emboss of the converter and afterward, line
up the lines made earlier on the clamps with

Upper
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5.1 DIFFUSER ADJUSTMENT

Should an adjustment of the diffuser position be

necessary,

first remove the exhaust

aftertreatment roof ventilation grill.

o Before tightening the parts, make sure that
the catalytic converter lower support is well
centered with the exhaust inlet of the
catalytic converter.

Support du Bas /
Lower Support

e While tightening the bolts, keep in mind to
respect the alignment of the parts and keep
the lower support as centered as possible
with the catalytic converter exhaust inlet.

5. DIFFUSER ASSEMBLY

During stationary regeneration, exhaust gases
temperature may get very hot at the outlet. The
diffuser decreases the exhaust gas temperature
by about half at 6 inches above the diffuser. The
diffuser is an important component of the
exhaust system and must remain on the vehicle
at all times. Operating the vehicle without the
diffuser may seriously damage the vehicle.

EXHAUST AFTERTREATMENT
SYSTEM ROOF VENTILATION GRILL

/N CAUTION

To prevent paint damage and fiberglass
overheating caused by hot exhaust gases, the
diffuser louvered cover must be flush with the
roof surface or may not exceed the roof
surface more than 3/32 inch (2 mm).

/N CAUTION

Tighten clamps properly in order to prevent
any movement of the diffuser assembly. An
impact wrench is necessary.

1. Loosen the clamp securing the diffuser
assembly to the catalytic converter.

GAP 1/2£ 7/32"

ALLAROUND PARALLEL EDGES

890
Do °®o
o 000

=

.

CROFORD
CRORCROSIBAR
555 OROROROZSEONY

o®o
o000

s ¥ ,
APPLY ANTI-SEIZE LUBRICANT
ONALL THREADS

04015_4

FIGURE 7: DIFFUSER POSITION ADJUSTMENT

DIFFUSER LOUVERED

CLAMP

04014 2

FIGURE 6: DIFFUSER ASSEMBLY

2.

For proper angular position, make sure that
the two edges shown on figure 7 are parallel
with each other.

Using a straightedge, adjust the diffuser
assembly level. The top surface of the
warning plate fixed on the diffuser louvered
cover must be flush with the roof surface or
may exceed about 3/32in (2mm).

Tighten the clamp securing the diffuser
assembly to the catalytic converter.

. Reinstall the exhaust aftertreatment system

roof ventilation grill and deflector.
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5.2 MAINTENANCE

At vehicle inspection intervals, inspect the
diffuser assembly as follows:

o Inspect diffuser grille for stress cracking;

e Check for presence of foreign matter and
debris inside the diffuser housing, remove
and clean if applicable;

e Check for proper functioning of the rain cap
inside the diffuser housing, make sure that it
moves freely;

e Make sure that the water drain tube is not
clogged. Pour a cup of water into the diffuser
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.

\ MAINTENANCE

Diffuser assembly

Inspect the diffuser assembly at the intervals
specified by the Lubrication And Servicing
Schedule in Section 24: LUBRICATION &
SERVICING.

5.3 DIFFUSER EXTENSION —
(H3-45 VIP / X3-45 VIP)

A diffuser extension is available for converters.
To install:

1. Remove the existing diffuser louvered cover;

2. Mount the extension on the diffuser housing.
Secure with the 10 existing nuts;

3. Slide the heat shield over the extension;

4. Place the diffuser louvered cover over the
assembly and secure with a second set of 10
identical nuts.

SECTION 04 : EXHAUST AND AFTERTREATMENT

04021

FIGURE 9: DIFFUSER EXTENSION FOR MOTORHOMES

6. 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 (60 liters) plastic tank located curb side,
in the condenser compartment.

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

A heating coil inside the tank uses engine
coolant to keep the DEF in a liquid state or to
melt DEF at engine start up 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.
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6.1 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
removed. Water or compressed air will not help,
since 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
creeping further into the copper wiring, which
takes place at a speed of about 2.4 in (60 mm)
per hour.

/N CAUTION

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):

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

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

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

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

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

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

o |f 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.

& WARNING

DEF spilt onto hot components will quickly
vaporize. Turn your face away!
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DEF TANK 16 GALLONS (60 LITERS)

04053

FIGURE 10: H SERIES DEF TANK AND PUMP

- J;i’ {U® FILLER NECK FILTER N 77 O,
= g . /

\,

DEF TANK (60 LITERS)

~ UNIT CONTROL
“ACM"

l'

04055

7 £
o

PUMP ASSEMBLY

FIGURE 11 X SERIES DE.F TANK AND PUMP

6.2 DEF TANK CLEANING 1. Put a suitable container under the DEF tank.

] o 2. Remove the DEF tank drain plug through the
Removing the DEF tank for cleaning is not DEF tank support pan access hole.

necessary.
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3. Let all of the DEF drain from the tank. 3. Remove filter cover.
Discard the used DEF according to local
regulations. & CAUTION

4. Remove the DEF tank filler neck insert. To
do so, release the retaining tab and remove Contamination or damage of the sealing
filler neck insert. Replace old seal if surface on the housing is not acceptable.
damaged.

4. Use needle nose pliers to carefully remove
the equalizer and filter element. Do not
damage the sealing surface on the housing.

FILLER NECK INSERT
AND FILTER

1. PUMP 1. EQUALIZER
2. FILTER COVER 2. FILTER ELEMENT

04054

5. Flush the tank with hot water. Let all of the
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 at the intervals
specified by the Lubrication And Servicing

Schedule in Section 24: LUBRICATION & FIGURE 12 : PUMP ASSEMBLY FILTER ELEMENT
SERVICING.
5. Install new filter element and equalizer.
6.3 PUMP ASSEMBLY FILTER ELEMENT Checks filter element cover and housing for
REPLACEMENT damage. If either the filter or housing is
) damaged, the damaged part must be
1. Clean the area around filter cover. changed.
2. Be_fore you Io_osen the filter cover, place a 6. Install filter cover.
suitable container under the cover to catch
fluid that may drain from the pump; TORQUE: 22 Ib-ft (30 Nm)
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/N CAUTION

Check if there are cracks around the area of
the filter cover. No cracks in the material are
allowed.

\ MAINTENANCE

Replace DEF pump filter element and
equalizer at the intervals specified by the
Lubrication And Servicing Schedule in Section
24: LUBRICATION & SERVICING.

6.4 FILLER NECK STRAINER

If the DEF tank filler neck strainer (figure 10)
becomes obstructed with foreign matter and
debris, remove and clean strainer as follows;

1. Remove filler neck cap.

2. Release the retaining tabs and remove filler
neck strainer from the filler neck. Discard the
old seal.

3. Clean and reinstall strainer into DEF tank
filler neck with new seal.

4. Insert until the retaining tabs snap into the
filler neck.

7. AFTERTREATMENT HYDROCARBON
DOSER

Proper functioning of the aftertreatment
hydrocarbon  doser ak.a. aftertreatment
hydrocarbon injector (AHI) is required in order to
obtain efficient regeneration process of the DPF.
Clogged aftertreatment hydrocarbon doser 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 hydrocarbon doser. 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.

SECTION 04 : EXHAUST AND AFTERTREATMENT

Then check the DPF soot level with SOOT
LEVEL GAUGE.

\ MAINTENANCE

Aftertreatment hydrocarbon doser

Replace the aftertreatment hydrocarbon doser
at the intervals specified by the Lubrication And
Servicing Schedule in Section 24
LUBRICATION & SERVICING.

7.1 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.

/N CAUTION

Do not kink the line. Kinking the line may
result in leakage.

FIGURE 13: AFTERTREATMENT HYDROCARBON
DOSER
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Remove the aftertreatment hydrocarbon injector
mounting fasteners. Remove the aftertreatment
hydrocarbon injector from the diffuser pipe
(which attaches to the turbocharger outlet).

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

Install the new aftertreatment hydrocarbon
injector and new gasket onto the diffuser pipe
(which attaches to the turbocharger outlet) and
tighten the fasteners.

TORQUE: 120-130 Ib-in (14-15 Nm)

NOTE

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

3. Connect the line to the aftertreatment
hydrocarbon injector. Tighten the line fitting.

TORQUE: 177-213 Ib-in (20-24 Nm)

4. Install the P-clamp and fasteners to secure
the line to the mounting bracket on the
diffuser pipe.

5. Start the engine, build air to operating
pressure. 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.
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SECTION CHANGE LOG
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1 TORQUE TABLES

11 HOSE CLAMPS

u

CAILLAU CONSTANT
TORQUE OETIKER

HOSE CLAMPS

No DESCRIPTION TORQUE

1 Constant-Torgque hose clamps - coolant lines 90-100 Ib-in (10-11 Nm)
Oetiker hose clamps — Green spring - coolant lines 12-18 Ib-in (1.36-2.03 Nm)
Oetiker hose clamps — unpainted spring - coolant lines 8-9 Ib-in (0.9-1.02 Nm)
Caillau hose clamps - coolant lines 30 Ib-in (3.39 Nm)

2 %:ét)ant-Torque hose clamps 4.25in - charge air cooler 4.5-5.5 |b-ft (6.1-7.46 Nm)
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1.2 PULLEY, IDLERS & TENSIONERS

1
PULLEY, IDLERS & TENSIONERS

No DESCRIPTION TORQUE

1 Automatic belt tensioner bolt — cooling fan drive 32 Ib-ft (43 Nm)

2 Fan drive support (casting) 60 Ib-ft (81 Nm)

3 Automatic belt tensioner 2™ bolt 32 Ib-ft (43 Nm)

4 Idler, cooling fan drive 36-44 Ib-ft (49-60 Nm)
5 Upper idler bolt — fan belt 35 Ib-ft (47 Nm)

6 Water pump idler pulley bolts 16 Ib-ft (22 Nm)

7 Crank pulley bolts — cooling fan 22 Ib-ft (30 Nm)

8 Idler bolt — water pump 43 Ib-ft (58 Nm)

9 Automatic belt tensioner — water pump 48 Ib-ft (65 Nm)
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1.3 COOLING FAN DRIVE MECHANISM

COOLING FAN DRIVE MECHANISM

No DESCRIPTION TORQUE

1 Shaft — universal joint bolts 16-18 Ib-ft (22-24 Nm)
2 Fan bolts 32 Ib-ft (43 Nm)

3 Fan pulley hub to casting 16 Ib-ft (22 Nm)
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14 RIGHT ANGLE GEARBOX

LOCK FAN CLUTCH
USING 4 SPARE BOLTS

05124 _2

RIGHT ANGLE GEARBOX
No DESCRIPTION TORQUE
1 Spare bolts (when used to lock fan clutch) 7.5 Ib-ft (10 Nm)
2 Right angle gearbox - Oil fill plug 5.4-6.6 Ib-ft (7.32-8.95 Nm)
3 Right angle gearbox - Oil level plug 24-28 Ib-ft (33-38 Nm)
4 Right angle gearbox - Oil drain plug 24-28 Ib-ft (33-38 Nm)
5 Right angle gearbox mounting bolts 53-65 Ib-ft (72-88 Nm)
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15 MISCELLANEOUS TORQUES

1 2
N\ PN / PACN
'(3;} ARROW N
& "> Jpotieic
K . =-I.\
4 -
2 THREADS MAX

MISCELLANEOUS

No DESCRIPTION TORQUE

1 Water pump - Back cover to engine 29-41 Ib-ft (39-56 Nm)
2 Water pump - Body to back cover 15-21 Ib-ft (20-28 Nm)
3 Thermostat housing bolts 15-21 Ib-ft (20-28 Nm)
4 Coolant level sensor (arrow on side must point up) 2 Threads out MAX*

* Use Teflon — PTFE on thread
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2 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 (Figure 1).

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 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 thermostats direct 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
thermostats are completely open, all of the
coolant flow is to the radiator inlet.

The cooling system is filled through a pressure &
filler cap on the surge tank (Figure 1) the cap is
also used to maintain pressure within the
system. When system exceeds normal pressure
rating (14 psi - 96.53 kPa), the cap releases air
and if necessary, coolant through the overflow
tube (Figure 1). 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.

PRESSURE CAP

PRESSURE AND
FILLER CAP

COOCLANT LEVEL
SENSOR

TO TRANSMISSION WITH
OPTIONAL OIL COOLER
AND RETARDER

SIGHT GLASS
TUBE
(LEVEL)

PUMP INLET TO ENGINE

FIGURE 1: COOLANT SURGE TANK
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3 MAINTENANCE
3.1 GENERAL RECOMMENDATIONS

A systematic routine inspection of cooling
system components is essential to ensure
maximum engine and heating system efficiency.

e Check coolant level in the surge tank dalily,
and correct if required. Test antifreeze
strength.

e Check belts for proper tension; adjust as
necessary and replace any frayed or badly
worn belts.

e Check radiator cores for leaks and make
sure the cores are not clogged with dirt or
insects. To avoid damaging the fins, clean
cores with a low-pressure air hose. Steam
clean if required.

e Inspect the water pump operation. A leaky
pump sucks in air, increasing corrosion.

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

NOTE

For additional information concerning Volvo
D13 engine components or engine-related
components, consult Volvo Trucks Canada or
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.

NOTE

In order to ensure the integrity of the system, it
is recommended that a periodic cooling
system pressure check be made. Pressurize
the cooling system to 103-138 kPa (15-20 psi)
using Radiator and Cooling System Tester,
J24460-1. Do not exceed 138 kPa (20 psi).

Any measurable drop in pressure may indicate
a leak. Whenever the oil pan is 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.

/N CAUTION

Hoses and hose connections should be clean
and free of oil and grease before hose clamp
installation. Do not use soap, lubricant or
sealing compound on hose connections.

4 HOSES

Rotten, swollen, and worn out hoses or loose
connections are frequent causes of cooling
system problems.

Serious overheating is often caused by an old
hose collapsing or from rotten rubber shedding
from hoses and clogging the coolant passages.

Connections should be inspected periodically
and hose clamps tightened. Replace any hose
found to be cracked or swollen.

When installing 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.

4.1 HOSE CLAMPS ON COOLANT LINES

All hose clamps used on the heating and cooling
systems have a spring function (spring in the
housing) to compensate for the normal
expansion/contraction of hose and metal
connection that occurs during vehicle operation
and shutdown. These clamps are worm-driven,
made of stainless steel.

FIGURE 2: CLAMP TYPE USED ON HEATING &
COOLING SYSTEMS
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EXCEEDING HOSE
WHEN CLAMPED
1/32"min
WRONG
GOOD
/

U L
[ o

05159

FIGURE 3: 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. Clamps should be tightened at
ambient temperature.

TORQUE: 30 Ib-in (3.39 Nm)

‘\'H_{l..

FIGURE 4: DOUBLED CLAI\MP POSITIONING

/N CAUTION

Do not over-tighten, especially during cold
weather when hose has contracted.

2 CLAMPS

05161

FIGURE 7: COOLANT LINE CONNECTED TO PUMP
OUTLET
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-----

i L3
FIGURE 9: COOLANT LINE AT PUMP INLET
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FIGURE 10: COOLANT LINE AT PUMP INLET

4.1.1 Oetiker Screw Clamps
- Bridge

Tongue-in-groove design

Interlock with multiple diameter
adjustments

I ion aid for large
diameters 05165

FIGURE 11: OETIKER CLAMP (image: oetiker)

Assembly recommendations

1. Turn screw anti-clockwise until it stops at the
“D” nut.

2. For radial installation or change of diameter,
unlatch the interlock.

3. Position the open clamp around the hose.
Locate the tongue in the groove and position
the apertures of the mechanical interlock
over the mating features. Engage the
interlock at the smallest possible diameter.

4. Tighten the screw to the required torque:
e  Spring without color identification
TORQUE: 8-9 Ib-in (0.9-1.02 Nm)
e Green spring
TORQUE: 12-18 Ib-in (1.36-2.03 Nm)

5. A gap of 3 mm should exist between the D-
nuts. This ensures that there is sufficient
movement for the clamp to reduce in
diameter when the

spring of the self- Gap
tensioning clamp
expands during

contraction of the hose.
If the gap between the

4 D-nuts -
D-nuts is less than the 05168

recommended 3 mm, proceed to step 6.

6. Turn the screw anti-clockwise to loosen the
Self-Tensioning Screw Clamp.

7. Relocate the interlock in the next smaller
diameter position.

8. Tighten the screw to the required torque.

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

If for any reason hose clamps need to be
replaced; install and tighten hose clamps to
specified torque (dry) (Figure 12).

TORQUE: 4.5-5.5 Ib-ft (6.1-7.46 Nm)
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(e
_.._.b_

=~ CONSTANT-TORQUE HOSE CLAMP
- ON CHARGE AIR COOLER CIRCUIT

To prevent slippage of the flexible
hose on the pipe, lean the clamps

against the rib at the end of each pipe

FIGURE 12: CHARGE AIR COOLER HOSE CLAMPS

/N CAUTION

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

Maintenance

Since the constant-torque clamp automatically
adjusts to keep a consistent sealing pressure,
there is no need to re-torque 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.

5

51
1.
2.

THERMOSTAT OPERATION
THERMOSTAT REPLACEMENT
Drain the cooling system.

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

FIGURE 13: VOLVO D13 THERMOSTAT HOUSING

3.

5

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

. Position the thermostat housing to the
cylinder head, install and tighten the bolts.

TORQUE: 15-21 Ib-ft (20-28 Nm)

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

Fill the system with
coolant.

the recommended

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

2 CHECKING NEW THERMOSTAT

A function check must be carried out before
installing a new thermostat.

NOTE

Check to be sure if the new 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.

After at least 30 seconds, check that the
thermostat is still closed.
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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 (9/32in). 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).

6 COOLANT
6.1 COOLANT LEVEL VERIFICATION

Coolant level is correct when coolant reaches
the middle of the surge tank sight glass when
cold (ambient temperature). Fill the tank as
necessary with the same 50/50 water-antifreeze
mixture normally used. Do not mix two different
types of coolant.

CORRECT COOLANT
LEVEL (COLD CHECK

FIGURE 14: SURGE TANK IN ENGINE COMPARTMENf

/\\ WARNING

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

6.2 COOLANT LEVEL SENSOR

This warning device consists of a fluid level
probe mounted on the surge tank. The probe
sends 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.

The level probe is mounted on the front of the
surge tank.

6.3 THAWING COOLING SYSTEM

If the cooling system becomes frozen solid,
place the coach in a warm area until the ice is
completely thawed. 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 it is thawed, check engine, radiator and
related components for damage caused by the
expansion of frozen coolant fluid.

6.4 COOLANT RECOMMENDATIONS FOR
VOLVO D13 ENGINE

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.

To function properly, 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.

Always maintain cooling system at the proper
coolant level. Check daily, use recommended
extended life coolant (ELC) with 50/50 antifreeze
and deionized water mixture ratio. This ratio
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.
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A decal located on the surge tank provides
information on recommended coolants.

/N CAUTION

On Volvo D13 engine, use only Extended Life
Coolant (ELC). Do not add supplemental
coolant additives (SCA) to extended life
coolant. Do not use a coolant filter containing
Supplemental Coolant Additives (SCA).

e (N
EXTENDED LIFE COOLANT

ADVERTENCIA  KDABRIR ENCALIENTE
ANTICONGELANTE DE
g LARGA DURACION

RECOIAMANDE/RECOMMENDED, RECOMEN DADT:

5
J i

Recommended coolants for Volvo D13
engine:

e Texaco CPS#227998 (pre-diluted 50/50

mixture);

e Chevron CPS#227811 (pre-diluted 50/50
mixture);

e Volvo 20358716 (pre-diluted 50/50
mixture)

The ELC coolant slow depleting additive
chemistry does not require regular testing, but
the coolant can be tested with a FleetFix®
Maintenance Test Strip (to measure nitrite and
carboxylate levels) and the FleetFix® Dilution
Test Kit (to determine contamination and
protection levels of the ELC coolant).

The freeze protection level should be checked at
least twice a year using a coolant refractometer.

/N CAUTION

Extended Life Coolant (ELC) will test as out of
additives (SCA), but SCA should not be
added. Shortened engine life may be the
result of adding SCA.

7z{ 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. Sampling should be performed
on a cold engine.

NOTE

The following procedure is provided for
reference only. Instructions coming with the
laboratory test kit take precedence over this
procedure.

Typical material required:

. 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.

6.5 COOLANT SAMPLING

Providing a sample of coolant for lab analysis
may be required at some point in the life of the
vehicle.

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

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
down.

1. Pull the pressure cap off the surge tank.
Refer to Figure 1 for location of cap.
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2. Thread the sample bottle to the pump. Hand
tightens.

3. Slide the plastic tubing in the fitting on the
pump until it exceeds about 1/2 inch into
pump cavity.

4. Insert tube in the surge tank about half way
to the bottom. (Do not draw sample in the
bottom of the surge tank.)

5. Pump until sample bottle is about 2/3 full. Do
not overfill.

6. Loosen pump fitting to remove tube from
pump. Allow any coolant in the tube to flow in
the bottle.

7. Remove sample bottle and install cap.
8. Throw plastic tube away. (Not to be re-used)

9. Complete any forms required by the
laboratory.

7 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 shut-off valves.

One valve is located in the engine compartment
near the water pump (Figure 15). Another valve
is located behind rear fender, above the L.H.
rear wheelhousing near the optional coolant
heater.

NOTE

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

\ MAINTENANCE

Cooling system

Drain, flush, thoroughly clean and refill the
system at the intervals specified by the
Lubrication And Servicing Schedule in Section
24: LUBRICATION & SERVICING.

When using ELC, do not use a filter that
contains Supplemental Coolant Additives
(SCA).

SHUT-OFF
VALVE

SHUT-OFF VALVE
(WITHOUT PREHEATER)

% SHUT-OFF VALVE

I —

FIGURE 15: HEATER LINE SHUTOFEVALVES

/1\ 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.
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5. Connect coolant extractor (Figure 16). 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.

/1\ WARNING

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 16: 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 shutoff valves in the
open position; then follow the procedure under
“Draining Heating System” in Section 22.

8 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
filer cap inlet with the recommended
ethylene glycol-based antifreeze and water
solution of the required concentration using
the coolant extractor.

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.

NOTE

The coolant level should remain within two
inches of the surge tank filler neck.

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

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

5. Stop engine and allow cooling.

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. If
the vehicle is equipped with a windshield upper
section defroster, momentarily pinch the hose
located between the recirculating pump suction
and the defroster outlet connector to ensure
windshield upper section defroster complete
filling. Complete the procedure by bleeding the
heater cores as explained in Section 22, under
“9.4 Bleeding Heating System”.

9 FLUSHING

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

1. Drain the coolant from the engine.

2. Réfill with clean water.

/N CAUTION

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

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

Fully drain system.

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 without coolant filters:

Fill with a 50/50-antifreeze/water solution
and add required inhibitors.

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.

COOLING
(approximation)

Includes heating system: 27 US gal (102

SYSTEM CAPACITY

liters)

9.1 COOLING SYSTEM DESCALERS

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

1. Drain the coolant from the engine.

2. Fill system with clean water.

3. Add the required amount of a reputable
commercially available de-scaling product
(aluminum & copper compatible). It is
important that product directions be
thoroughly read and followed regarding
duration of the treatment, temperature and
product mix ratio).

/N CAUTION

Only use de-scaling products sold by a
reputable manufacturer, product must be
aluminum and copper compatible and must
be safe for rubber hoses and gaskets.

Some de-scaling products will require the use
of a neutralizing agent before coolant system
refill

Carefully follow manufacturer’s directions to
avoid cooling system damage when using
descaling products.

Never use “home brewed” descaling solution
containing caustic or acid products not
intended for cooling system descaling or
having unknown active product concentration.
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4. Drain descaling solution from the cooling
system.

5. Refill with clean water and carefully rinse the
cooling system to completely evacuate all
remaining descaling solution.

6. On heavily contaminated system, reverse
flush the cooling system to prevent remaining
dirt and scale deposits from clogging the
radiator tubes or being forced through the
water pump (refer to paragraph 9.2 Reverse
Flushing below).

7. Flush the system.

8. Refill system with appropriate coolant.

9.2 REVERSE FLUSHING

After the engine and radiator have been
thoroughly de-scaled, they should be reverse-
flushed. The water pump should be removed
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
138 kPa (20 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:

SECTION 05A: H3 SERIES COOLING SYSTEM

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.

10 SPIN-ON COOLANT FILTER

The optional engine cooling system filter is used
to filter out impurities such as scale or sand from
the coolant. The filter is mounted onto the
cooling fan drive mechanism aluminum casting
(Figure 17).

To replace afilter:

1. Close the filter shut-off valve on the filter
mounting head and unscrew the old filter
from mounting.

/1\ WARNING

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

2. Remove and discard the filter. Recover the
coolant remaining in the filter with a suitable
container.

3. Clean the filter adapter with a clean, lint-free
cloth.

4. Coat surface of gasket with clean antifreeze,
tighten 2/3 to 1 turn after gasket makes
contact with head.

5. Open the filter shut-off valve.

6. Start engine and check for leaks. After
shutdown, replenish fluid as necessary.
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/N CAUTION

Do not exceed recommended service
intervals.

ENG

\ MAINTENANCE

Coolant filter

Replace the coolant filter cartridge at the
intervals specified by the Lubrication And
Servicing Schedule in Section 24:
LUBRICATION & SERVICING.

11 RADIATOR

The radiator is mounted at 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.

11.1  MAINTENANCE

\ MAINTENANCE

Inspect the exterior of the radiator core at the
intervals specified by the Lubrication And
Servicing Schedule in Section 24:
LUBRICATION & SERVICING. 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.

RADIATOR

)
@ —~ COOLANT OUTLET
D
WY

RADIATOR DRAIN
PLUG

EAR O
\F}EH|CLE 05129
FIGURE 18: RADIATOR DRAIN PLUG

11.2 RADIATOR REMOVAL &
INSTALLATION

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

2. Open engine compartment door (Figure 19).

3. Set starter selector switch to the OFF
position (Figure 20).
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BELTS
NORMAL TENSION

REAR START >\ REAR START _
\ =) FIGURE 22: ACCESS PANEL BEHIND TAG AXLE WHEEL
A) 05169 . .

STARTER SELECTOR OFF POSITION 8. Open radiator door to access radiator

FIGURE 20- REAR START PANEL as_sembly. Unfasten upper arm assembly
(Figure 23).

4. Connect coolant extractor (Figure 16). 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.

DANGER
S

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 23: UPPER ARM ASSEMBLY

5. Remove L.H. side rear fender (Figure 21). i . )
9. Remove radiator sealing frame (Figure 24).

V.

il

=

FIGURE 21: L.H. SIDE REAR FENDER |« v,

6. Remove tag axle L.H. side wheel.
FIGURE 24: RADIATOR SEALING FRAME

7. Unfasten cap screws and remove access

panel located behind tag axle L.H. side 10. Remove clamps and then break hoses from
wheel (refer to Figure 22). the front coolant and charge air pipes
(Figure 25).
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13. Remove the lower radiator assembly tube
protector from the lower section (Figure 28).

AN

= \)&-_
R

=4 2
FIGURE 25: FRONT COOLANT & CHARGE AIR PIPES ﬁ

11. Remove rear coolant and charge air hose

clamps then break hoses loose (Figure 26). FIGURE 28: LOWER RADIATOR ASSY TUBE
PROTECTOR

=\

\ // 6

'/ 14. Remove all lower radiator assembly
f /O’_“}. mounting fasteners.

=

FIGURE 26: REAR COOLANT & CHARGE AIR PIPES

12. Remove the upper radiator assembly
support bracket (Figure 27).

FIGURE 29: 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.

FIGURE 27: UPPER RADIATOR ASSY SUPPORT
BRACKET
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16. Position a forklift under the radiator
assembly that is capable of safely lifting the
radiator.

T

i

FIGURE 32: SEPARATING CHARGE AIR COOLER

T N

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

i
i

=

T~

I NT=

FIGURE 31: POSITIONING FORKLIFT

FIGURE 33: REMOVING FASTENERS

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

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

18. Separate charge air cooler from radiator
(Figure 32).
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FIGURE 34: REMOVING UPPER FAN DRIVE SUPPORT 1. Unwrap the drive belt from around the pulley
BRACKET (see paragraph MOUNTING THE DRIVE
21. With assistance, remove fan drive and drive BELT).

frame from radiator. 2. Dismount the fan drive pulley. Gain access to

22. Remove fan shroud from radiator. the 6 mounting bolts from behind the pulley,
through the opening in the cast aluminum

support (Figure 37).

3. Unscrew and remove the universal joint shaft
mounting bolts (6) at the fan clutch.

4. Slowly, move the shaft toward the rear of the
vehicle.

5. Finally, dismount the universal joint shaft
from the fan drive pulley (6 bolts).

Installation of the universal joint shaft is the
same as removal, but in reverse order.

FIGURE 35: REMOVING FAN SHROUD FROM RADIATOR

Reverse removal procedure to reinstall radiator
assembly.

12 CHARGE AIR COOLER (CAC)
LEAKAGE

Spec for CAC acceptable leakage: The CAC is
considered acceptable if it can hold 30 psi (206
kPa) gauge pressure with not more than 5 psi
(34 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.

FIGURE 36: COOLING FAN DRIVE MECHANISM 05149

13 COOLING FAN DRIVE MECHANISM

13.1 DRIVE PULLEY AND UNIVERSAL
JOINT SHAFT

To disconnect the universal shaft, proceed as
follow:

/\\ WARNING

Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine.

FIGURE 37: DISMOUNTING FAN DRIVE PULLEY  os123c

13.2 IDLER REPLACEMENT

If an idler is defective, replace as follow:
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/\\ WARNING

Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine.

FIGURE 38: PULLEYS ARRANGEMENT 05146

1. Remove the protective cap (replace with a
new one).

2. Unscrew the idler mounting bolt.

3. Replace idler with a new one.

/N CAUTION

When installing the idler, make sure it rests
perfectly against the bearing surface on the
cast aluminum support. If not, the drive belt
may slip out of the idler. See figure below.

IDLER

 CAST ALUMINUM

MATING
SURFACES

PROTECTIVE
CAP

05135

FIGURE 39: IDLER MOUNTED ON THE CAST ALUMINUM
SUPPORT

4. Tighten the new idler on the cast aluminum
support.

TORQUE: 35 Ib-ft (47 Nm)

5. Place a new protective cap.
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14 VARIABLE SPEED COOLING FAN

The cooling fan clutch has two thermostatically
controlled speeds, plus a neutral (clutch
disengaged). The engine control module
controls the speed by comparing data from
engine coolant temperature, charge air
temperature, Allison transmission oil
temperature and small A/C high side pressure to
a set of calibration data. The fan drive clutch is
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.

The settings are:

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 in
HIGH HIGH HIGH
SPEED SPEED SPEED
ﬁ 203°F: fan | 176°F: fan | 216°F: fan
engages in | engages in | engages in
LOW LOW LOW
SPEED SPEED SPEED
temperature | 203°F: fan | 189°F: fan | 225°F: fan
dropping HIGH HIGH HIGH
SPEED SPEED SPEED
ﬂ disengages | disengages disengages
198°F: fan | 170°F: fan | 210°F: fan
LOW LOW LOW
SPEED SPEED SPEED
disengages | disengages disengages

Small A/C high side pressure

pressure rising

170 psi: fan engages in HIGH
SPEED

120 psi: fan engages in LOW
SPEED

pressure dropping

1

130 psi: fan
disengages

HIGH SPEED

90 psi: fan
disengages

LOW SPEED

/1\ WARNING

DO NOT work near the fan with the engine
running or the ignition 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.
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14.1 LOCKING RADIATOR FAN CLUTCH
FOR EMERGENCY OPERATION

14.1.1 Electrical Locking

If the radiator fan clutch does not function due to
an electrical control system malfunction and the
engine is overheating, you can activate the fan
clutch through one of the Driver Information
Display menus. For more detall, 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 in paragraph 14.1.2.

14.1.2 Mechanical Locking In Case Of Power
Failure

Once mechanically locked, the fan clutch is
rigidly connected to the drive mechanism and
will rotate continuously, with no considerations
for the cooling needs. This is an emergency
situation and the vehicle shall not be operated in
that situation for an extended period.

In case of a magnetic clutch malfunction:

1. Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine.

2. Disconnect the fan clutch electrical
connector.

3. Unscrew and remove the 4 spare M6x12 hex
bolts screwed to the angle on the fan
gearbox mounting support (FIGURE 40).

4. 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.

TORQUE: 7.5 Ib-ft (10 Nm)

LOCK FAN CLUTCH
USING 4 SPARE BOLTS

SPARE
BOLTS (4)

FIGURE 40: MECHANICAL LOCKING

14.2  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 drive mechanism 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.

14.3  INSPECTION

/1\ WARNING

Set the starter selector switch in engine
compartment to the "OFF" position to prevent
accidental starting of the engine.

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.
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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.

144 FAN REMOVAL / 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).

o 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.

TORQUE: 32 Ib-ft (43 Nm)
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151  MAINTENANCE

\ MAINTENANCE

Change the right angle gearbox oil only at
operating temperature at the intervals specified
by the Lubrication And Servicing Schedule in
Section 24: LUBRICATION & SERVICING.
Replace sealing rings at every oil change.

15.2 OIL CHANGE

For the list of approved oils for Linnig right angle
gearbox, refer to Linnig bulletin 142.377 found
on your Technical Publications USB flash drive.

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

2. Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine or
set the rear start panel selector switch to the
OFF position.

3. Clean gear case carefully.

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

5. Replace the seal and screw the drain plug
back in.

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
(approximately 0.85 pint).

[

FIGURE 41: RADIATOR FAN MOUNTING BOLTS 05125
15 FAN 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.

FILLER FLUG WITH
PRESSURE RELEASE
VALVE (without sealing ring),

DRAIN PLUG

FIGURE 42: RIGHT ANGLE GEARBOX
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bolts as specified in the torque table at the
& WARNING beginning of this section.

LOOSEN ONLY

Note that warranty may be voided if oil
change interval is not respected or an
inappropriate type of oil is used. Refer to refer
to Linnig bulletin 142.377 for the list of
approved oils.

UNSCREW 4 GEARBOX
MOUNTING BOLTS {

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

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

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

15.3 REMOVAL /INSTALLATION

To remove the right angle gearbox, proceed as
follows:

1. Set the ignition to the OFF position and
remove the key from the contact switch to
prevent accidental starting of the engine.

2. Disconnect the fan clutch electrical [ V|
connector. i&:‘ :

3. Dismount the fan and lean it against the I s
radiator (refer to previous paragraph). [Ty ‘. V) |

_ _ o FIGURE 45: RIGHT ANGLE GEARBOX
4. Disconnect the universal joint shaft.

) . 16 COOLING FAN DRIVE BELT
5. Dismount the angle shown on the image
below. 16.1 MAINTENANCE

\ MAINTENANCE

Inspect the cooling fan drive belt for cracks or
frayed material at the intervals specified by the
Lubrication And Servicing Schedule in Section
24: LUBRICATION & SERVICING.

16.2 MOUNTING THE DRIVE BELT

To install the cooling fan drive belt, proceed as

follow:
FIGURE 43: DISMOUNT THE ANGLE SHOWN
/1\ WARNING
6. Loosen the gearbox upper support bracket
top bolts. Set the ignition to the OFF position and

remove the key from the contact switch to

7. Unscrew and remove 4 gearbox mounting prevent accidental starting of the engine.

bolts.

8. Slide the gearbox out of the support
assembly. /1\ WARNING

Installation procedure is the same as removal
but in reverse order. Tighten the 4 mounting

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

Fan drive
mechanism pulley

Engine
crankshaft pulley

Automatic belt

tensioner Cooling fan
05127_2

drive belt

FIGURE 46: DRIVE BELT ROUTING (VOLVO D13
ENGINE)

1. Wrap the new drive belt around the fan drive
mechanism pulley, the idlers and the
automatic tensioner idler as shown on Figure
46.

. Using the special tool included with your
vehicle (see inside the Warning Reflectors
box located in the first curb-side baggage
bay), rotate the automatic tensioner in
clockwise direction to relieve tension on the

SECTION 05A: H3 SERIES COOLING SYSTEM

belt and hold the tensioner in that position
(Figure 46).

. Finally, place the drive belt around the engine

crankshatft pulley.

. Release the tensioner slowly and let it return

to its natural position.
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17 SPECIFICATIONS
Cooling System Capacity (Approximation)

INCIUAES hEALING SYSIEIM.....eiiiiiiiiie ettt et e st e saeenaeas 27 US gal (102 liters)
Thermostat - Volvo D13 Engine

[N LU ] o1 £ =T PP STS 1
Stz 1 R (0 ol 01 TP VP PPPPRON 203°F (95°C)
LU YA oo =T o SRS 185°F (85°C)
Cooling Fan Drive Belt — Volvo D13 Engine

LY LTS P RSO P PP Poly-Rib 14PK2213
L TPV PT PR 1
PrEVOSE NMUIMDET ...ttt h ettt a bt sttt e s bt et e et e sbeesbeesbeenaeenanas 5060096
Coolant (ELC) - Volvo D13 Engine

VOIVO NUMIDET ...ttt et e ettt b e e bt e bt e beenb e saneenbeenbeenne e 20358716
TEXACO CPS ...ttt e e st R et s e et e e nrae e nre e 227998
(O] 1 ToNY oo I 01 =S T USROS 227811
Coolant Filter Cartridge — Volvo D13 Engine

N U g] o =T UL Yo SRR 1
1Y/ 1= SRS Spin-on
PrEVOSE NMUIMBDET ...t s e st e s te e s be e s beesbeesbeesbeenbeenteanteenteenes 20458771
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SECTION 05B: X3 SERIES COOLING SYSTEM

1.
1.1

TORQUE TABLES
HOSE CLAMPS

05179

HOSE CLAMPS

No DESCRIPTION TORQUE
1 Hose clamps - coolant lines (2.5in O.D) 30 Ib-in (3.39 Nm)
2 Constant-torque hose clamps - charge air cooler (CAC) 4.5-5.5 Ib-ft (6.1-7.46 Nm)
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1.2 PULLEYS, IDLERS & TENSIONNERS
01225_3
PULLEYS, IDLERS & TENTIONERS
No DESCRIPTION TORQUE
1 Water pump idler pulley bolts 16 Ib-ft (22 Nm)
2 Crank pulley bolts 22 Ib-ft (30 Nm)
3 Idler bolt — water pump 43 Ib-ft (58 Nm)
4 Automatic belt tensioner bolt — water pump 48 Ib-ft (65 Nm)
5 Water pump pulley 18 Ib-ft (24 Nm)
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13 COOLING ASSEMBLY

Il

(X3 v of
o ° B Y HQ_ 3

3 3
COOLING ASSEMBLY
No DESCRIPTION TORQUE
1 CAC upper & lower mounting bolts (with plastic bushings) 9 Ib-ft (12 Nm)
2 Radiator to cooling pack frame mounting bolts (pass through) 9 Ib-ft (12 Nm)
3 Cooling pack frame bolts (all 8mm bolts — both sides) 9 Ib-ft (12 Nm)
4 Brackets, fan shroud hinge, shroud support & upper support 9 Ib-ft (12 Nm)
5 Fan shroud hinge bolts (upper & lower) 68 Ib-in (8 Nm)
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14

MISCELLANEOUS

~ [
ARROW

rowG
3

2 THREADS MAX

MISCELLANEOUS

No DESCRIPTION TORQUE

1 Water pump - Back cover to engine 29-41 Ib-ft (39-56 Nm)
2 Water pump - body to back cover 15-21 Ib-ft (20-28 Nm)
3 Thermostat housing bolts 15-21 Ib-ft (20-28 Nm)
4 Electric cooling fan mounting bolts 30 Ib-in (3 Nm)

5 Coolant level sensor (arrow on side must point up) 2 Threads out MAX*

* Add Teflon — PTFE sealant to threads
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2. DESCRIPTION

A radiator and variable speed electric cooling
fans are used to effectively dissipate the heat
generated by the engine. A charge air cooler
(CAC) mounted next to the radiator is also used
to cool the compressed air flow coming from the
turbocharger before it reaches the engine
intake. All components, along with the fans
circuit breaker box, are grouped together and
mounted on the L.H. side of the engine
compartment to form an easy to access and
service “cooling assembly”.

/N WARNING

WHEN THE ENGINE IS RUNNING
Cooling fans may activate at any moment.

Keep hands away from cooling fans or keep
the radiator door closed.

/N WARNING

Cooling fans may be running when the
engine is shut down in the following
conditions:

- If a High Exhaust Temperature condition
exists (e.g. following regeneration).

- During "Motor Test" sequence.

An engine mounted centrifugal water pump is
used to circulate the engine coolant in the
cooling circuit. The pump works in conjunction
with a full blocking-type thermostat positioned in
the water outlet passage, controlling the coolant
flow and providing fast engine warm-up and
regulated 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 fans and the motion of the vehicle.

SECTION 05B: X3 SERIES COOLING SYSTEM

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 with a funnel through
a pressure & filler cap on the surge tank (Figure
2), the cap is also used to maintain pressure
within the system. When system exceeds
normal pressure rating (14 psi - 96.53 kPa), the
cap releases air and if necessary, coolant
through the overflow tube (Figure 2). The
thermostat is located in the housing bolted to the
engine on the L.H. side.

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

SHROUD, FANS & CIRCUIT BREAKER BOX

FAN COVER l

TO TRANSMISSION WITH
OPTIONAL OIL COOLER
AND RETARDER

LL COOLANT LEVEL & \\
= SENSOR l HOSE CONNECTED " ||
| TOENGINE —— ||
by . N
\_» T—OVERFLOWHOSE | | \\
HOSE CONNECTEDTO N\
PUMP INLET PIPE NN A\
\\\\ ~_ ) \ \.\_\
= g _ - “'q . \ \"-.\

FIGURE 2: COOLANT SURGE TANK
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3. MAINTENANCE
3.1 GENERAL RECOMMENDATIONS

A systematic routine inspection of cooling
system components is essential to ensure
maximum engine and heating system efficiency.

e Check coolant level in the surge tank daily,
and correct if required. Test antifreeze
strength.

e Check water pump belt and replace if frayed
or badly worn.

e Check radiator cores for leaks and make
sure the cores are not clogged with dirt or
insects. To avoid damaging the fins, clean
cores with a low-pressure air hose. Steam
clean if required.

e Inspect the water pump operation. A leaky
pump sucks in air, increasing corrosion.

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

NOTE

In order to ensure the integrity of the system, it
is recommended that a periodic cooling system
pressure check be made. Pressurize the
cooling system to 103-138 kPa (15-20 psi)
using Radiator and Cooling System Tester,
J24460-1. Do not exceed 138 kPa (20 psi).

Any measurable drop in pressure may indicate
a leak. Whenever the oil pan is 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.

/\ CAUTION

Hoses and hose connections should be clean
and free of oil and grease before hose clamp
installation. Do not use soap, lubricant or
sealing compound on hose connections.

SECTION 05B: X3 SERIES COOLING SYSTEM

NOTE

For additional information concerning Volvo
D13 engine components or engine-related
components, consult Volvo Trucks Canada or
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.

4. HOSES

Rotten, swollen, and worn out hoses or loose
connections are frequent causes of cooling
system problems.

Serious overheating is often caused by an old
hose collapsing or from rotten rubber shedding
from hoses and clogging the coolant passages.

Connections should be inspected periodically
and hose clamps tightened. Replace any hose
found to be cracked or swollen.

4.1 HOSE CLAMPS ON COOLANT LINES

All hose clamps used for the heating and cooling
systems have a spring function (spring in the
housing) to compensate for the normal
expansion/contraction of hose and metal
connection that occurs during vehicle operation
and shutdown. These clamps are worm-driven
and made of stainless steel.

All connections equal or greater than 2 inches
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.

TORQUE: 30 Ib-in (3.39 Nm)
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42  CONSTANT-TORQUE HOSE CLAMPS
ON CHARGE AIR COOLER (CAC)

If for any reason hose clamps need to be
replaced; install and tighten hose clamps to
specified torque (dry) (Figure 6).

RADIATOR

TORQUE: 4.5-5.5 Ib-ft (6.1-7.46 Nm)

/N CAUTION

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

|| CHARGE AIR
COOLER

08$172_1

FIGURE 3: COOLANT FLOW TO RADIATOR (VOLVO D13)

/N CAUTION

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

CONSTANT-TORGUE HOSE CLAMPS
Lo 7, ONCHARGE AIR COOLER CIRCUIT

& _.-"ITo prevent slippage of the flexible
-7 " hoseon the pipe, lean the clamps
against the rib at the end of each pipe

FIGURE 6: CHARGE AIR COOLER HOSE CLAMPS

4.2.1 Maintenance

e Since the constant-torque clamp automatically
FIGURE 4: CLAMP TYPE USED ON HEATING & adjusts to keep a consistent sealing pressure,

COOLING SYSTEMS there is no need to torque hose clamps on a
EXCEEDING HOSE regular basis. During vehicle operation and
WHEN CLAMPED shutdown, the screw tip will adjust according to
1/32"min the temperature and pressure changes.

WRONG :
Checking for proper torque should be done
at room temperature.
{ 5. THERMOSTAT OPERATION
- / 5.1 THERMOSTAT REPLACEMENT

= 1. Drain the cooling system.

l 2. Remove the bolts, the thermostat housing
wsise and the thermostat. Carefully clean the

FIGURE 5: PROPER HOSE CLAMP INSTALLATION thermostat seat and all cylinder head-to-
thermostat housing mating surfaces.
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FIGURE 7: 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 tighten.

TORQUE: 15-21 Ib-ft (20-28 Nm)

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.

5.2 CHECKING NEW THERMOSTAT

A function check must be carried out before
installing a new thermostat.

NOTE

Check to be sure that the new 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.

SECTION 05B: X3 SERIES COOLING SYSTEM

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 (9/32in). 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).

6. COOLANT
6.1 COOLANT LEVEL VERIFICATION

Coolant level is correct when coolant is visible
halfway up through the surge tank sight glass
with a cold engine (Figure 2). If coolant level is
low, fill cooling system.

6.2 COOLANT LEVEL SENSOR

This warning device consists of a fluid level
probe mounted on the surge tank. The probe
sends 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.

The level probe is mounted on the front of the
surge tank.

6.3 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 it is thawed, check engine, radiator and
related components for damage caused by
expansion of frozen coolant fluid.
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6.4 COOLANT RECOMMENDATIONS FOR
VOLVO D13 ENGINE

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.

To function properly, 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.

Always maintain cooling system at the proper
coolant level. Check daily, use recommended
extended life coolant (ELC) with 50/50
antifreeze and deionized water mixture ratio.
This ratio 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.

A decal located on the surge tank provides
information on recommended coolants.

/N CAUTION

On Volvo D13 engine, use only Extended
Life Coolant (ELC). Do not add
supplemental coolant additives (SCA) to
extended life coolant. Do not use a
coolant filter containing Supplemental
Coolant Additives (SCA).

CAUTION
ADVERTENCIA  hOABRI
EXTENDED LIFE COOLANT

ANTICONGELANTE DE
LARGA DURACION

RECOMNANDE/RECOMMENDED RECOMEN DADD:

W 358716 5

ANTIGEL LONGUE DUREE [ A S RE&‘.?S,E‘Q;?;;EEE.:;?“

Recommended coolants for Volvo D13
engine:

e Texaco CPS#227998 (pre-diluted 50/50

mixture);

e Chevron CPS#227811 (pre-diluted 50/50
mixture);

e Volvo 20358716 (pre-diluted 50/50
mixture);

The ELC coolant slow depleting additive
chemistry does not require regular testing, but
the coolant can be tested with a FleetFix®
Maintenance Test Strip (to measure nitrite and
carboxylate levels) and the FleetFix® Dilution
Test Kit (to determine contamination and
protection levels of the ELC coolant).

The freeze protection level should be checked at
least twice a year using a coolant refractometer.

/N CAUTION

Extended Life Coolant (ELC) will test as out of
additives (SCA), but SCA should not be
added. Shortened engine life may be the
result of adding SCA.

PA1621 Maintenance Manual All Series | January 2017



SECTION 05B: X3 SERIES COOLING SYSTEM

HEATER SHUT-OFF VALVES
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FIGURE 8: LOCATION OF HEATER LINE SHUT-OFF VALVES IN ENGINE COMPARTMENT
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6.5 COOLANT SAMPLING

Providing a sample of coolant for lab analysis
may be required at some point in the life of the
vehicle.

NOTE

The following procedure is provided for
reference only.

Instructions coming with the laboratory test kit
take precedence over this procedure.

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.

Sampling should be performed on a cold
engine.

Typical material required:

. Hand Vacuum Pump w/ bottle provision

. Sample bottle

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

. Safety 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.

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
down.

1. Pull the pressure cap off the surge tank.
Refer to Figure 2 for location of cap.

2. Thread the sample bottle to the pump. Hand
tighten.

3. Slide the plastic tubing in the fitting on the
pump until it exceeds about 1/2 inch into
pump cavity.

4. Insert tube in the surge tank about half way
to the bottom. (Do not draw sample in the
bottom of the surge tank.)

5. Pump until sample bottle is about 2/3 full. Do
not overfill.

6. Loosen pump fitting to remove tube from
pump. Allow any coolant in the tube to flow in
the bottle.

7. Remove sample bottle and install cap.
8. Throw plastic tube away. (Not to be re-used)

9. Complete any forms required by the
laboratory.

7. 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 & VIP, the valves are located
in the engine compartment. One is located under
the turbocharger inlet pipe in the lower L.H side
of the engine compartment; another valve is
located behind the L.H. tag axle wheel and is
accessible by lifting the hinged rear wheel
fender and removing the access panel behind it
(Figure 8).
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NOTE

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

\ MAINTENANCE

Cooling system

Drain, flush, thoroughly clean and refill the
system at the intervals specified by the
Lubrication And Servicing Schedule in Section
24: LUBRICATION & SERVICING.

When using ELC, do not use a filter that
contains Supplemental Coolant Additives
(SCA).

7zf 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 9). 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.

«@» DANGER
TS

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.

05093 1

FIGURE 9: EXTRACTING COOLANT

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

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 shutoff valves in the
open position; follow procedure under “Draining
Heating System” in Section 22.
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8. 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
filer cap inlet with the recommended
ethylene glycol-based antifreeze and water
solution of the required concentration using
the coolant extractor.

cores as explained in Section 22, under
“Bleeding Heating System”.
9. 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.

NOTE

The coolant level should remain within two
inches of the surge tank filler neck.

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

NOTE

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

Stop engine and allow cooling.

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

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

4. Fully drain system.

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 without coolant filters:

Fill with a 50/50-antifreeze/water solution
and add required inhibitors.

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.

COOLING
(approximation)

Includes heating system: 26 US gal (99 liters)

SYSTEM CAPACITY

9.1 COOLING SYSTEM DESCALERS

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

1. Drain the coolant from the engine.

2. Fill system with clean water.
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3. Add the required amount of a reputable
commercially available de-scaling product
(aluminum & copper compatible). It is
important that product directions be
thoroughly read and followed regarding
duration of the treatment, temperature and
product mix ratio).

/N CAUTION

Only use de-scaling products sold by a
reputable manufacturer, product must be
aluminum and copper compatible and must
be safe for rubber hoses and gaskets.

Some de-scaling products will require the use
of a neutralizing agent before coolant system
refill

Carefully follow manufacturer's directions to
avoid cooling system damage when using
descaling products.

Never use “home brewed” descaling solution
containing caustic or acid products not
intended for cooling system descaling or
having unknown active product concentration.

4. Drain descaling solution from the cooling
system.

5. Refill with clean water and carefully rinse the
cooling system to completely evacuate all
remaining descaling solution.

6. On heavily contaminated system, reverse
flush the cooling system to prevent remaining
dirt and scale deposits from clogging the
radiator tubes or being forced through the
water pump (refer to paragraph 9.2 Reverse
Flushing below).

7. Flush the system.

8. Refill system with appropriate coolant.

9.2 REVERSE FLUSHING

After the engine and radiator have been
thoroughly de-scaled, they should be reverse-
flushed. The water pump should be removed
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.
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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
138 kPa (20 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 and 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.

10. SPIN-ON COOLANT FILTER

The optional engine cooling system filter is used
to filter out impurities such as scale or sand from
the coolant. The filter is mounted on the frame
below the turbocharger inlet tube (Figure 10).
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To replace a filter:

1. Close the filter shutoff cock on the filter
mounting head and unscrew the old filter
from mounting.

/\\ WARNING

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

2. Remove and discard the filter. Recover the
coolant remaining in the filter with a suitable
container.

3. Clean the filter adapter with a clean, lint-free
cloth.

4. Coat surface of gasket with clean antifreeze,
tighten 2/3 to 1 turn after gasket makes
contact with head.

5. Open the filter shutoff cock.

6. Start engine and check for leaks.

/N CAUTION

Do not exceed recommended service intervals.

FIGURE 10: COOLANT FILTER (VOLVO D13)

\ MAINTENANCE

Coolant filter

Replace the coolant filter cartridge at the
intervals specified by the Lubrication And
Servicing Schedule in Section 24
LUBRICATION & SERVICING.

11. COOLING ASSEMBLY

The cooling assembly uses a total of 8 identical
12 inches (305mm) brushless (24V) electric
cooling fans to dissipate the heat generated by

the engine. The two first fans are used by the
charge air cooler (CAC) to cool the hot
compressed air coming from the turbocharger;
the remaining 6 fans are used by the radiator.

Each fan is fixed to a shroud by 4 hex screws
and is individually connected to the circuit
breaker box through a main wiring harness
(refer to section 06 ELECTRICAL for more
information regarding breaker box components
and harness).

The shroud assists in directing the air flow
generated by the fans through the radiator/CAC
assembly with maximum efficiency and is sealed
to the radiator/CAC assembly (cooling pack)
with rubber seals. The shroud is hinged and can
be “pivoted” out of the way to inspect or clean
the radiator/CAC fins and tanks.

A cover is installed over the shroud to protect
the fan harness and connectors from the
elements.

/N CAUTION

The fan shroud is an essential component
used to achieve maximum air flow capacity
through the cooling assembly. To prevent
overheating, inspect rubber seal regularly to
ensure proper sealing.

wa CIRCUIT
- BREAKER
' BOX -

¥ o518z

FIGURE 11: FAN ORDER AND CONNECTOR NUMBER AT
CIRCUIT BREAKER BOX
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CIRCUIT BREAKER BOX

COOLING PACK e

- el
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UPPER 7
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CRADLE BOLT - P
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~" HINGE y 5%/
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" COOLING FAN(S)
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PROTECTIVE COVER
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051100

FIGURE 12: COOLING ASSEMBLY MAIN COMPONENTS

/N WARNING /N WARNING

Cooling fans may activate at any moment Cooling fans may start when the engine is
when engine is running. shut down in the following conditions:

Do not proceed to fan inspection or o f ‘?‘:—I'gh E);hﬁus'g Temperaturs condition
maintenance without first shutting down exists (e.g. following regeneration).

the engine. e During “Motor Test” sequence.
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\ MAINTENANCE

/N CAUTION

Inspect fan blades regularly, check for dirt or
grime accumulations on the blade that could
cause vibrations, clean as necessary using
water and regular strength degreaser.

Check for cracks and signs of abrasion on the
blades that could indicate contact with debris or
obstruction during operation.

Check the bottom of the shroud cover and
remove debris that could have accumulated. In
sub-zero winter area, also check for snow and
ice accumulation that could block the fan
blades rotation.

Open the fan shroud as necessary (remove top
and bottom hex screws shown below) to
facilitate cleaning and debris removal.

[ g = | e

T —

Fans are factory balanced by the use of small
metal weight clipped to the fan blades, to
avoid damaging vibrations during fan
operation, do not remove, shift or interchange
balancing weights.

FAN BALANCE
WEIGHT

NOTE

Electric cooling fan motors are sealed and
certified IP6K9K and IP68.They can therefore
be safely power/pressure washed.

NOTE

To prevent a situation where debris would
stick to the radiator door (due to fans suction
force) and prevent full cooling performance,
all fans are forced to stop for a period of 25
sec. every 30 minutes.

NOTE

To keep area between fans and shroud cover
clean and, in winter, prevent snow and ice
accumulation, a cleaning sequence, where
the fans will run at full reverse speed for 30
sec. will take place the first time the vehicle
reaches 30 km/h (19 mph) after start-up.

A winter cleaning mode will also take place if
exterior temperature drops below 0°C (32°F)
and will activate the fans at full reverse speed
for 30 sec every 30 min.

11.2 COOLING FAN REPLACEMENT

Proceed as follow to remove one (or more)
individual fan from the shroud.

1. Remove the cooling fan shroud cover by
unscrewing the 10 plastic fasteners holding
it to the fan shroud.

AV S
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o
v
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FIGURE 13: SHROUD COVER FASTENER LOCATION

2. Unplug the fan from the main fan harness
(blue connector).

3. Remove the 4 hex screws holding the fan
body to the shroud.

4. Remove the fan.
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5. Reverse removal procedure to reinstall the
fan and apply specified torque to the fan
frame mounting screws.

TORQUE: 30 Ib-in (3 Nm)

CONNECTOR FAN MOUNTING
SCREW

FIURE 14: CONNECTOR & MOUNTING SCREW
LOCATION

11.3 COOLING FAN SHROUD REMOVAL &
INSTALLATION

1. Open rear engine door and set starter
selector switch to the OFF position.

2. Open the radiator door and disconnect the
door support arm to allow full door opening
(optional).

NOTE

If fan shroud is removed in preparation for the
removal of the complete cooling assembly
(see 11.4 in this section), the radiator door
must be removed from the vehicle.

- Open and support door.

- Disconnect side marker lights.

- Remove light harness from door.

- Unscrew lower hinge from vehicle.
- Lift and remove door.

See section 18b BODY X-Series for more
information.

3. Disconnect the cooling fans circuit breaker
box.

e Turn the two main harness (black and
red) connectors half a tumn
counterclockwise and pull.

e Turn the smaller wiring connector 1/3
turn counterclockwise.

e Remove the wires from the wire
separator and move them out of the
way.

FIGURE 15: CIRCUIT BREAKER BOX CONNECTIONS

4. Remove the shroud upper and lower hold
down screws and open the shroud assembly
(yellow handle).

FIGURE 16: SHROUD HOLD DOWN SCREWS
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Unfasten the limiter strap at the bottom of
the shroud assembly.

Support the bottom of the shroud assembly
with a lift table or other suitable equipment.

Unscrew the shroud upper hinge at the
vehicle structure and remove the hinge.

11.4  COOLING PACK (RADIATOR & CAC)
REMOVAL & INSTALLATION

NOTE

For CAC only replacement, removal of the
entire cooling pack is not necessary. Refer to
paragraph 11.5 in this section for “in vehicle”
CAC replacement instructions.

NOTE
It is good practice to scribe the hinge position

/N WARNING

on the vehicle structure to use as a reference
point upon reinstallation. This will minimize
the need for hinge adjustment.

SCRIBE HINGE

GALVANIC CORROSION PREVENTION

Galvanic corrosion (also called bimetallic
corrosion or contact corrosion) is
an electrochemical process in which

POSITION )
=3 one metal corrodes preferentially to another when

NS wﬁ both metals are in electrical contact.

*J"h. ‘v

To avoid galvanic corrosion problems, the
aluminum CAC and radiator have been
electrically isolated from the cooling pack
stainless frame.

8. Slightly lift the door with the lift table to
disengage the lower hinge pin and allow
shroud removal from the vehicle.

When replacing the entire cooling pack with a
new unit, make sure before installation that :

- There is no conductivity between the
NOTE frame and both CAC and radiator core
using a suitable ohmmeter or continuity
(buzzer) tester.

Do not lose the plastic bushings installed at

the pivot point of both lower and upper . o
hinges. Note: If using ohmmeter, a minimum of

100 000 (100K) ohms must be observed to be
considered acceptable for installation.

9. Reverse removal procedure to reinstall the
fan shroud assembly making sure that;

OHMS 2

e The bushings are installed at the hinges

pivot point. " : ——
e There is no gap at both hinges between

the bushing and the hinge pivot.
e Main connectors are fully engaged

(paint mark are aligned). / L 4

G'H' ..' o ; :H‘
FIGURE 17: INSTALLED HINGE & MAIN CONNECTOR —/
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When replacing the CAC or radiator unit only,
ensure that:

- The rubber seal is present all around the
radiator perimeter and that it is in good
condition (replace as necessary).

- Both rubber strips (upper & lower) are
present and in good shape at the edge of
the upper and lower support section (fan
side only).

RUBBER SEAL
(INSIDE FRAME)

RUBBER STRIPS
(FAN SIDE ONLY)

- Both uppers and lowers CAC insulating
bushings & washers are present and in
good condition at the CAC mounting
points (replace as necessary).

WASHER—

‘&+—BUSHINGS

BUSHINGS WASHER
|~

After all the frame sections have been
reassembled, check for conductivity between
CAC/radiator core and frame (min 100 000
ohms must be observed).

1. Open rear engine compartment door.

2. Set starter selector switch to the OFF
position.

3. Raise L.H. side hinged rear fender.

FIGURE 18: RAISING REAR FENDER

4. Remove access panel located behind L.H
tag axle wheel.
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5. Access the heater shut-off valve located
behind the access panel and set it to the
closed position.

6. Set the second heater shut-off valve, located
in the engine compartment below the
turbocharger outlet to CAC pipe, at the
closed position.

HEATER SHUT-OFF VALVES

FIGURE 19: HEATER SHUT-OFF VALVES POSITION

7. Connect coolant extractor to the radiator
drain cock and drain the coolant system as
per Draining cooling system in paragraph 7
of this section.

LOWER RADIATOR HOSE

DRAIN CONNEXION

05139 3
COOLANT DRAIN EXTRACTOR

FIGURE 20:
CONNECTION

Risk of poisoning. Do not drink coolant. Use
proper hand protection when handling. Keep
coolant out of reach of children and animals.

8. Disconnect the upper radiator pipe at the
pipe junction between the radiator and the
engine.

9. Also disconnect the upper CAC pipe at the
mid pipe junction.

{lil DIscoNNECT

AT JUNCTION
#lll (CHARGE AR
COOLER)
DISCONNECT AT
JUNCTION I
(RADIATOR) (il |
FIGURE 21: RADIATOR & CAC UPPER CONNECTION

10. Disconnect the radiator lower pipe directly at
the radiator outlet.

11. Disconnect the lower CAC pipe (turbo
outlet).

DISCONNECT HERE
(CHARGE AIR COOLER)

DISCONNECT HERE
(RADIATOR)

FIGURE 22: RADIATOR & CAC LOWER CONNECTION

12. Proceed to the cooling fan shroud removal
following paragraph 11.3 of this section
(radiator door must be removed).

13. Disconnect the ground connection at the
upper right corner of the cooling assembly.

| DisCoNNECT [P =
GROUND [ *> @  @% (i

FIGURE 23: COOLING ASSEMBLY GROUND
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COOLING PACK

-

UPPER SUPPORT (#1)

LOWER SUPPORT
RUBBER MOUNT(S)

- .\\. \\\
$————— LOWER SUPPORT *

RADIATOR DOOR ~. @
LOWER HINGE 7
BRACKET
PROTECTIVE
~. PLATE

GROUND UPPER SUPPORT (#2)

. K>, «——— FANCRADLE
S SUPPORT BRACKET

S

A

~. -~
-

0511

FIGURE 24: COOLING PACK SUPPORTS AND COMPONENTS

14. Remove the radiator door lower

bracket.

hinge

il

\ R . s
FIGURE 25: RADIATOR DOOR LOWER HINGE BRACKET

15. Remove the protective (splash) plate fixed to
the cooling pack lower support.

051103
FIGURE 26: PROTECTIVE PLATE MOUNTING BOLTS
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16. Support the cooling assembly with a lift table
positioned under the lower support.

17. Unscrew the lower support from the vehicle
(two hex bolts at each end of the support).

FIGURE 27: LOWER SUPPORT MOUNTING BOLTS

18. Unscrew the two upper supports from the
vehicle structure so they will be removed
with the cooling assembly.

20. To proceed to the radiator replacement,
remove radiator upper pipe section, bracket
and hardware, unbolt the four support bolts
passing through the radiator and holding it to
the frame (upper & lower) also unbolt the
cooling pack frame upper and lateral
sections and slide the old radiator out.

UPPER
FRAME
SECTION

UPPER i -
RADIATOR % —=

PIPE & :
BRACKET

LATERAL

FRAME
SECTION

SUPPORT BOLT(S)
REMOVE ALL (4X)

051108

"‘!@ UPPER SUPPORTS BOLTS

FIGURE 28: UPPER SUPPORTS MOUNTING BOLTS

19. Slightly lift the assembly and slide it out of
the vehicles.

e Check interference at the back of the
assembly with the pipe sections still
attached to the assembly and the
vehicle structure (slack hose clamps
and turn down tubes as necessary).

FIGURE 29: COOLING PACK PARTS TO BE REMOVED
FOR RADIATOR REPLACEMENT

21. Insert a new radiator in the lower support
making sure that insulating foam is installed
all around the radiator body.

22. Reinstall the four support bolts and the
upper and lateral frame sections only (go to
step 24 below) Torque all support bolts and
frame bolts to specified torque below.

TORQUE: 9 Ib-ft (12 Nm)

23. To proceed to the complete cooling pack
replacement, ignore steps 20 to 22 above
and remove and transfer to the new
assembly:

e Both upper supports & brackets
e Lower support & rubber mounts
e Shroud support bracket

e Lower hinge & hinge bracket
Torque all brackets to specified torque.

TORQUE: 9 Ib-ft (12 Nm)
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NOTE

Reinstallation of the cooling components as a
complete assembly is recommended.

- Install fan shroud on the cooling pack frame
then install complete assembly to vehicle
structure.

24. Lay the cooling pack horizontally at working
height (use large workbench or sawhorses)
exterior face pointing up.

25. Install fan shroud in position over the cooling
pack (make sure the lower hinge is correctly
assembled with plastic bushing in place).

051108

FIGURE 30: FAN SHROUD POSITIONING

26. Partially screw down the both upper and
lower shroud hold down screws to position
the shroud

27. Loosely install the hinges.

28. Adjust the shroud in its final position.

e There should be no gaps between the

hinge pivot point and the plastic bushing
(upper & lower hinges).

SECTION 05B: X3 SERIES COOLING SYSTEM

| =5
FIGURE 31: SHROUD HINGES INSTALLATION

e The bottom of the shroud should fit flat
(parallel) against the shroud lower support.

PARALLEL = 4

FIGURE 32: FAN SHROUD PARALLEL TO SUPPORT

29. Tighten hinges and hold down bolts.
TORQUE: 68 Ib-in (8 Nm)

30. Put back the cooling assembly in its vertical
position on a small lift table.

31. Reinstall the upper CAC and radiator pipe
sections (including bracket and hardware).

UPPER RADIATOR UPPER CAC PIPE

PIPE

RADIATOR
PIPE -
BRACKET

081111

FIGURE 33: INSTALLED RADIATOR & CAC UPPER
PIPES
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SECTION 05B: X3 SERIES COOLING SYSTEM

32. Slide back the cooling assembly into
position and reverse removal procedure to
reinstall in vehicle.

33. Make sure that there is no conductivity
between the CAC/radiator units and the
cooling pack frame (see note at the
beginning of paragraph 11.4).

34. Fill the vehicle cooling system.

35. Set starter selector switch to the ON
position, start the engine and check for
coolant leaks.

11.5 CHARGE AIR COOLER (CAC) IN
VEHICLE REMOVAL

In the event that the charge air cooler (CAC)
would require replacement or in cases where
access to the engine hot side and/or
turbocharger would be required. It is possible to
remove the CAC from the vehicle without
removing the complete cooling pack thereby
eliminating the need to drain and refill the
vehicle cooling system.

NOTE
Spec for CAC acceptable leakage:

The CAC is considered acceptable if it can
hold 30 psi (206 kPa) gauge pressure with
less than 1 psi (6.9 kPa) loss in 60 seconds.

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

1. Open rear engine compartment door.

2. Set starter selector switch to the OFF
position.

3. Proceed to the cooling fan shroud removal
following paragraph 11.3 of this section.

4. Disconnect the lower CAC pipe.

5. Disconnect the upper CAC pipe at the
middle section junction, also loosen the
hose clamps at the CAC connection and
pivot down the pipe to clear radiator.

DISCONNECT
HERE AND
ROTATE

051113

FIGURE 34: CAC UPPER PIPE

6. Unscrew the upper cooling pack support
from the vehicle structure (CAC side support

only).

UNSCREW UPPER
SUPPORT

»

"\‘ 051114

FIGURE 35: UPPER UPPORT (CAC SIDE)
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g ]
o
LATERAL
FRAME —*
(RADIATOR) RADIATOR

==

LOWER FRAME

UPPER FRAME UPPER
BRACKETS

FRONT
SECTION
(UPPER)

LATERAL
SUPPORT

LATERAL
+—— FRAME
(CAC)

SECTION
(LOWER)

-
-
o 051121

FIGURE 36: COOLING PACK EXPLODED VIEW

7. Remove CAC upper front frame structure by
unscrewing the 11 hex bolts holding it.

REMOVE UPPER BOLTS (11X)

051115

8. Remove the CAC lower front frame structure
by unscrewing the 8 hex bolts holding it.

O
|
[

REMOVE LOWER
BOLTS (8X)

FIGUFéE 37: UPPER FRAME BOLTS

051118

FIGURE 38: LOWER FRAME BOLTS
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SECTION 05B: X3 SERIES COOLING SYSTEM

9. Also remove the CAC lateral support (3 hex
bolts).

10. From under the vehicle, unscrew the CAC
from the lower support (two hex bolts with
plastic insulating bushings).

UNSCREW CAC
LOWER BOLTS

051117

FIGURE 40: LOWER CAC INSULATED BOLTS

11. Remove CAC (and two upper brackets) from
the vehicle.

12. If a new CAC is to be installed, transfer the
upper CAC pipe and upper brackets to the
new unit. Torque upper brackets with plastic
bushings & washers to specified torque.

TORQUE: 9 Ib-ft (12 Nm)

Y 051118

FIGURE 41: CAC UPPER BRACKETS & PIPE

/N WARNING

To prevent galvanic corrosion, the CAC upper
brackets need to be electrically insulated from
the CAC body.

When reinstalling brackets, make sure the
plastic insulating bushings (two per bracket) &
washers (one per bracket) are present and in
good condition (replace as necessary).

¥

After installation, check for proper insulation
(lack of conductivity) between brackets and
CAC body with a suitable ohmmeter or
continuity tester (buzzer).

13. In preparation for reinstallation of the CAC,
install the inner insulating bushings in their
location (lower support).

NOTE

To ease installation and ensure that the
bushings will not move during reinstallation,
use common masking tape to hold the inner
bushings to the lower support.
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14. Install CAC on the vehicle and secure to the UPPER
lower support using both lower hex bolts, + ,— SUPPORT
washers and remaining plastic insulating

— i

bushings. UPPER FRAME <5
SECTION

TORQUE: 9 Ib-ft (12 Nm)

& WARNING —

SECTION (|

|
To prevent galvanic corrosion, the CAC is Bx
electrically insulated from the support by the —
use of plastic insulating bushings.

When reinstalling brackets, make sure the
plastic insulating bushings (two per bracket) &
washers (one per bracket) are present and in
good condition (replace as necessary).

051118

LOWER MOUNTING BOLTS
FIGURE 42: CAC IN VEHICLE

17. Double check for lack of continuity between
CAC body and vehicle structure (see note at
the beginning of paragraph 11.4 for
reference).

18. Reconnect upper CAC pipe and tighten
hose clamps at both ends.

19. Reconnect lower CAC pipe.

After installation, check for proper insulation 20
(lack of conductivity) between support and
CAC body with a suitable ohmmeter or
continuity tester (buzzer).

. Proceed to the fan shroud reinstallation
(refer to paragraph 11.3 earlier in this
section).

21. Set starter selector switch to the ON position
and start the vehicle.

22. Check for CAC leakage at the pipe
connections.

15. Reinstall both (upper and lower) front frame
sections.

TORQUE: 9 Ib-ft (12 Nm)

16. Secure upper support to the vehicle
structure.
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12. SPECIFICATIONS

Cooling System Capacity (Approximation)
INCIUAES hEALING SYSIEIM.....uiiiiiitii et 26 US gal (99 liters)

Cooling System Fans

INUMBDEE USE ...t bbbt bbbt e bt b e e a s e bt e b e e he e b e b £ e h e b e e s e e e bt s bt ebe et e ebenbeennenbearas 8
[T T 4= =Y SRS 12 in (30.5 cm)
L0 U PP PO PP PPPPPPPRIN: 850W
VORAGE (NOMINAL ..ot b bt b e e bt e s be e s ae e s b e s bt e bt e b e e bt e beebe e 24 Volts
AV o] irTo ol (o] o1 =1 11 aTo =T Lo =) USSR 16-32 Volts
= T T T o == ST 4760 rpm
Y < | 1T o OSSR SAE J1455 IP67 / IP69K
Operating tEMPETAtUre FANGE ......oocviiieeieeieet ettt b bbb -40 to 138°F (-40 to 59°C)

Thermostat - Volvo D13 Engine

[N TU T 0] 1T UL =T PSSR 1
Y=V (o X o (01 ORI 203°F (95°C)
LU o 0 1= =T o SRS 185°F (85°C)

Coolant (ELC) - Volvo D13 Engine

o)AV o T N[0T 0] o= TR 20358716
B I=) G (oo O s ST 227998
(1 01517 (0T 1 O = TR 227811

Coolant Filter Cartridge — Volvo D13 Engine

NUMDBEI USEA ... ..o 1
1Y €1 TP RRTRPRRROPR Spin-on
PrevoSt NUMDET ... 20458771
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1. TORQUE TABLES

1.1 ALTERNATORS AND SURROUNDING COMPONENTS

06783

06784

WITH CENTRAL A/C

06TES

WITH SMALL A/C SYSTEM

BOSCH HD10 ALTERNATORS

No DESCRIPTION TORQUE

1 | A/C tensioner / idler bracket mounting bolts (2) 43 Ib-ft (58 Nm)

2 | A/C tensioner / idler bracket mounting bolt (1) 22 Ib-ft (30 Nm)

3 | Alternator pulley (2) LH threads 70-80 Ib-ft (95-108 Nm)
4 | Alternator mounting bracket mounting bolts 48 Ib-ft (65 Nm)

5 | Alternator belt tensioner mounting bolt 48 Ib-ft (65 Nm)

6 | Alternator belt idler mounting bolt (central A/C config.) 82 Ib-ft (111 Nm)
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7 | Alternator mounting bolts inner (2) 48 Ib-ft (65 Nm)
Alternator mounting bolts outer (2) 82 Ib-ft (111 Nm)
9 | Alternator bottom bracket mounting bolt (small A/C system) 48 Ib-ft (65 Nm)
10 | Alternator mounting bolts (2) (small A/C system) 48 Ib-ft (65 Nm)
11 | Alternator mounting bolts (2) (small A/C system) 82 Ib-ft (111 Nm)
12 | Alternator belt idler mounting bolt (small A/C system) 48 Ib-ft (65 Nm)
1.2 ELECTRICAL CONNECTIONS AND BATTERIES
06787 06788
ELECTRICAL CONNECTIONS AND BATTERIES
No DESCRIPTION TORQUE
1 | Battery stud connections (8) 13-15 Ib-ft (18-20 Nm)
2 | Battery tie-down 45-55 Ib-in (5-6 Nm)
3 | Alternator power connection 11 Ib-ft (15 Nm)
4 | Alternator ground connection 6 Ib-ft (8 Nm)
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2. GENERAL DESCRIPTION

These vehicles use a dual voltage system to
obtain two different voltages (12 and 24 volts)
for various electrical controls and accessories.
The main power source incorporates four
maintenance-free  batteries connected in
parallel-series. All batteries are kept uniformly
charged by means of a 100 amp battery
equalizer (standard), giving a maximum possible
output supply of 100 amps on the 12 volt
system. Both the 12 and 24 volt systems are
controlled through individual main battery relays.
Base configuration uses two 28 volt self-
regulated alternators, belt driven from the
engine, and can be reached through the engine
compartment doors.

Vehicles equipped with optional PRIME energy
management system are equipped slightly
differently and feature AGM batteries and a
Vanner Vann-Bus 80 Series battery equalizer.

2.1 WIRING DIAGRAMS

A paper copy of the master wiring diagram of the
electric circuits, covering standard and optional
accessories and systems, is located in the
Technical Publications box. Usually, a separate
wiring diagram page is provided for each major
function or system. In some cases, more than
one circuit may appear on one wiring diagram
page; when this occurs, each circuit covered in
this page is listed in the wiring diagram index.
Moreover, a circuit may appear on several
pages; in such case, the number(s) at the
extremity of the diagram title will indicate the
sheet reference number. Refer to the "Wiring
Diagram Index" to ensure that the correct
diagram is being used to trace the circuit in
guestion. In addition to the major functions page
reference, the wiring diagram index contains the
following information pages.

0 The Multiplexed Device Index,

0 The Arrangement-Harness drawing showing
the harnesses arrangement and harness
number on the vehicle,

Glossary,

Circuit number listing,
Circuit breaker code,
Connector code,

O O O O ©

Diode number code,

0 Resistor number code,
o Fuse code.

2.1.1 Using Wiring Diagrams

Three methods are used to "work" with electric
wiring diagrams.

Situation: You have identified the defective part
(breaker, diode, relay, etc.), and you wish to
locate its corresponding circuit.

Problem: Circuit breaker CB12 is released
(open circuit) and you don't know which circuit is
affected.

a) Refer to wiring diagram index, and look for
"Circuit breaker code".

b) At item CB12, you will find the location, the
Prevost number, the breaker function, the
breaker ampere rating and the page on
which to find the corresponding diagram.

c) Referto page 3.1.

d) When you have located CB12, follow the
wiring up to the end and find the diagram
page number and function on which the
circuit continues.

Situation: You have a problem with a specific
system and you want to find the corresponding
diagram.

Problem: The last three (3) speakers on the
R.H. side of vehicle are inoperative and you
must trace the electric circuit.

a) Refer to wiring diagram index and look for
“Sound system”.

b) You will find on page 35.1 & 35.2 the
components as well as the electric wiring,
thus providing you with a complete
understanding of this circuit.

Situation: Using the Driver’s Info Display (DID),
you check on arrival if there are active errors in
the vehicle electrical system. With the SYSTEM
DIAGNOSTIC menu, highlight FAULT
DIAGNOSTIC, highlight ELECTRICAL SYSTEM
to request a diagnostic of the electrical system
and then press the enter key. If applicable, the
DID shows the fault messages or fault codes
recorded. When more than one fault is recorded,
an arrow pointing down appears on the right of
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the display. Use the down arrow to see all the
fault messages.

Problem: DID displays the fault "Elec. Horn
SW61 SW62; shorted to ground" as being
active.

a) Refer to wiring diagram index, and look for
"Multiplexed Device Index", pages B1-B8.

b) In first column DEVICE ID, look for device
SW61, SW62.

c) At device SW61,SW62, find the fault
message, the minimum condition to activate,
other inputs involved in logic, the multiplex
module related to switch 61 and switch 62,
the connector and pin number on the
module and the page on which to find the
corresponding diagram.

d) Once the problem corrected, the DID still
shows the fault as being active. You have to
leave the FAULT DIAGNOSTIC menu, wait
approximately 20 to 30 seconds and then
return to FAULT DIAGNOSTIC to request a
new diagnostic of the ELECTRICAL
SYSTEM from the MCM. The DID should
display the fault as being inactive.

2.1.2 Testing Circuits

A careful study of the wiring diagrams should be
made to determine the source and flow of
current through each circuit. When a circuit is
thoroughly understood, a point-to-point check
can be made with the aid of the applicable
wiring diagrams. Any circuit can be tested for
continuity or short circuits with a multimeter or a
suitable voltmeter.

All electrical connections must always be kept
clean and adequately tight. Loose or corroded
connections can result in discharged batteries,
difficult starting, dim lights and improper
functioning of other electric circuits. Inspect all
wiring connections at regular intervals. Make
sure knurled nuts on all amphenol-type plugs
are securely tightened. Knurled nuts on the
plastic amphenol-type connectors will click into a
detent when properly tightened. Line
connectors, who have the side locking tabs,
must have the locks latched in place to ensure a
proper electrical connection.

2.2 WIRE SIZES AND COLORS

Each wire in the electrical system has a specific
size as designated on the wiring diagram. When
replacing a wire, the correct size must be used.
Never replace a wire with one of a smaller size.
The vehicle electrical system is provided with
different voltages. The insulation on each wire is
distinctly colored in order to determine visually
the wiring voltage and to assist in making
connectors. The wires are color coded as
follows:

Yellow Multiplex modules communication
CAN-H (twisted with green)

Green Multiplex modules communication
CAN-L (twisted with yellow)

Orange Connected to multiplex outputs

White Connected to multiplex inputs

Red 24 volt system

Yellow 12 volt system

Black grounded wire

Blue 110 V ac system (live)

White 110 V ac system (neutral)

Green 110 V ac system (ground)

Orange speakers (+) (Coaches Only)

Brown speakers (-) (Coaches Only)

Grey spare wire

NOTE

Wires are identified at each 2-4 inch (5-10 cm)

intervals by a printed number.

Each wire on a diagram is patterned to assist in
tracing and testing circuits. The wire number
identifies the voltage rating, the wire identification
number and the basic wire gauge as illustrated in
Figure 1.

24-231A-16

I I
VOLTAGE WIRE
READING GAUGE (AWG)

WIRE IDENTIFICATION

06048

FIGURE 1: WIRE IDENTIFICATION

2.3 SPARE WIRES

When the vehicle leaves the factory, and even in
the case of a fully-equipped vehicle, an
important number of unconnected spare wires
are routed between the junction boxes.
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Consequently, for any connection of an additional
accessory, refer to page D "Spare wires" in master
wiring diagram to determine the number, the gauge
and location of these wires.

/N CAUTION

Wire size is calibrated according to the breaker
or fuse that protects it. When using a spare
wire to replace a damaged wire, assure that
the spare wire size is equal or larger than the
wire being replaced. Using a wire too small for
the breaker or fuse amperage might cause
overheating of the wire.

NOTE

Spare wires are identified by a wire
identification number and by the letters “SP”, to
designate “spare”.

2.4 CIRCUIT BREAKERS

Most electric circuits are protected by circuit
breakers of the “Manual Reset” type. The main
circuit breakers, as well as those protecting the
A/C system, are located on the rear electrical
junction panel and are accessible from the
engine compartment curb-side door, on R.H.
side of the vehicle.

This type of circuit breaker de-energizes the
circuit without disconnecting any wire.

Some circuit breakers such as CB2, CB4 & CB6
are different in the fact that you may open the
circuit manually, to do so simply press down the
red tab on breaker to open the circuit, repair
defective circuit, and afterwards depress black
button in center of breaker to close the circuit.

2.4.1 H3 coaches

@ B10 e
3
70AMP,

g 12w
A0 REAR
:4v 'STR'E
HVAC © O 9
COND. L
B B
CB6 20
2+v Q 9 -B DISTRIB

DISTRIE

@ 2
é‘iiiﬂi" DBTME
:Avl

EVAFO

FRONT
DISTRIB

@ @S""‘C“ s
vl
Coaches VIP

FIGURE 2: MAIN BREAKER PANELS

Smaller circuit breakers may be located in the
VECEF of the front service compartment.

CIRCUIT BREAKERS (H3 series coaches)
CB1 Front distribution 24 VI 90 amps
CB2 Distribution 12VD |90 amps
CB3 HVAC - evaporator 24 VI 90 amps
CB4 Sound system 12VD |30 amps
CB5 Rear distribution 24 VI 150 amps
CB6 Distribution 24 VD |70 amps
CB7 HVAC - condenser 24 VI 70 amps
CB8 Rear distribution 12 Vi 40 amps
CB9 WCL or other options 24VD 50 amps
CB10 Front distribution 12 VI 70 amps
CB11 Sound system 24 VD |50 amps
CB13 Galley 50 amps
CB14 Galley 90 amps
CB82 Wipers 20 amps
CBOP1 | Driver seat 40 amps
CBOP1 | Driver seat 40 amps
VD= volts direct. The electrical components
connected to these circuit breakers are
direct-connected to the battery.
VI= volts indirect. Electrical power is supplied
via master relay R1 which engages when
ignition key is in the ON or ACC position and
battery master switch is set to ON.
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2.4.2 H3-45VIP

Smaller circuit breakers may be located in the
VECF of the front service compartment.

CIRCUIT BREAKERS (H3 VIP)
CB1 | Front distribution 24 VI 90 amps
CB2 | Front distribution 12VvD |90 amps
CB3 | HVAC - evaporator 24 VI 90 amps
CB4 | Rear distribution 12VD |70 amps
CB5 | Rear distribution 24 VI 150 amps
CB6 | Rear Distribution 24VD |70 amps
CB7 | HVAC - condenser 24 VI 70 amps
CB8 | Rear distribution 12 VI 40 amps
CB9 | Slide-out 24V 40 amps
CB10 | Front distribution 12 VI 70 amps
CB60 | Luggage door lock - VECR 20 amps
CB61 | Luggage door lock - VECR 20 amps
CB62 | Lower wiper - VECF 20 amps

2.5 MULTIPLEX FUSES

The multiplex outputs are protected in current by
an internal “soft-fuse”. Each output has
programmed specific maximum amperage.
When an output is shorted, the current gets
above the limit and the soft-fuse intervenes to
turn the output OFF. The output stays OFF until
the "soft-fuse” is reset.

Turn the ignition key to the OFF position and
turn to the ON position again. This resets all
"soft-fuses”.

There is also hardware fuses used to protect the
incoming power to the multiplex modules. These
fuses are located inside the VECF (Vehicle
Electrical Center Front) and VECR (Vehicle
Electrical Center Rear).

26 RELAYS

Relays are used to automatically energize or de-
energize a circuit from a remote location. The
relay draws a very low current to energize its
coil. Once the coil is energized, it develops a
magnetic field that pulls a switch arm closed or
open, to either energize or de-energize a given
component. As the control current required for
the coil is very low, the relay allows a remote
station to control a high energy circuit without
running great lengths of costly high capacity
cable, and also eliminates the need for high
amperage switches and heavy connectors.

NOTE

Each relay is identified with “12V" or “24V”
printed on its casing in order to identify the
coil operating voltage.

/N CAUTION

The Multiplex vehicle uses a VF4 relay
specially designed for Volvo that has different
internal characteristics than the current VF4
relay. It is important to use only the new part
marked Volvo as a replacement in Multiplex
vehicles. Regular relays have an inadequate
lifespan for Multiplex vehicles.

2.7 PRECAUTIONS

}Jﬁlll DANGER

Prior to working on a system inside vehicle,
make sure to cut electrical power and air
supply. A component could be supplied with
electricity even if the ignition switch is set to
the OFF position and/or a component could
be pressurized even if air tanks are emptied.
Always refer to the appropriate wiring and
pneumatic diagrams prior to working on
electrical and/or pneumatic systems.

NOTE

When the ignition switch is set to the OFF
position, the electrical components are not
energized except for the MCM (Chassis
Electronic Control Module), engine MCM,
transmission ECU, instrument cluster module,
the battery equalizer, the preheater system,
the wheelchair lift system and some Multiplex
modules which are energized during 15
minutes after the ignition has been set to the
OFF position. Prior to working on one of these
electrical components, set the master cut-out
switch located above the rear electrical panel
to the OFF position.

If the vehicle will not be operated for a long
period (more than 2 weeks), it is
recommended, in order to prevent the batteries
from discharging, to trip main circuit breakers
(2, 4 and 6) located on the rear junction panel
to stop the small current drawn by the radio
preset station memory, the MCM memory and
the instrument cluster clock. Note that the radio
station presets will be erased, same thing for
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the diagnostic codes history and the instrument
cluster clock will have to be reset.

/N CAUTION

Prior to arc welding on the vehicle, refer to
"Multiplex Modules Disconnection Procedure
Prior To Welding" in section 00 GENERAL of
this manual to avoid serious damage to the
vehicle components.

Orange
Black
Red
Grey
Brown
Green
Yellow

terminal
cavities

Guides, noté ]

BACK PROBING VIEW

06624
FIGURE 3: MULTIPLEX MODULE CONNECTORS PIN-
ouT
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Multiplex
modules

Connector type

Terminal removal

VAR

10-B
06625

Black

AMP 06628

EXTRACTOR/TOOL: Prevost #683594

Insert the extractor on the front of the connector. Remove the
terminal by disengaging the flexible lock tabs on the terminal. Gently
remove the terminal from the connector by pulling on the wire.

grey 06629

YAZAKI

EXTRACTOR/TOOL: Packard #12094430

Using a small flat blade screwdriver, open the hinged secondary
lock. Insert the extractor on the front of the connector, over the
terminal cavity. Remove the terminal by disengaging the flexible lock
tab on the terminal. Gently remove the terminal from the connector
by pulling on the wire.

EXTRACTOR/TOOL: Prevost #683766

Using a small flat blade screwdriver, open the hinged secondary
lock. Insert the extractor on the front of the connector, over the
terminal cavity. Remove the terminal by disengaging the flexible lock
tab on the terminal. Gently remove the terminal from the connector
by pulling on the wire.

10-A
06626

green, blue (MCM)

JAE 06631

EXTRACTOR/TOOL: Prevost #683766

Using a small flat blade screwdriver, open both hinged secondary
locks. Insert the extractor on the front of the connector, over the
terminal cavity. Remove the terminal by disengaging the flexible lock
tab on the terminal. Gently remove the terminal from the connector
by pulling on the wire.

grey 06629

YAZAKI

EXTRACTOR/TOOL: Packard #12094430

Using a small flat blade screwdriver, open the hinged secondary
lock. Insert the extractor on the front of the connector, over the
terminal cavity. Remove the terminal by disengaging the flexible lock
tab on the terminal. Gently remove the terminal from the connector
by pulling on the wire.

JAE

EXTRACTOR/TOOL: Prevost #683766

Using a small flat blade screwdriver, open the hinged secondary
lock. Insert the extractor on the front of the connector, over the
terminal cavity. Remove the terminal by disengaging the flexible lock
tab on the terminal. Gently remove the terminal from the connector
by pulling on the wire.

VECF

00 00 0
000 00O 0000

000 ()oooooofe
ODDDDKDDE

| 0000 0 1

o) N e o

Orange
Black
Red
Grey
Brown
Green
Yellow

06632

BUSSMAN

EXTRACTOR/TOOL: Prevost #682256 (Packard 12094429)

Remove the terminal by disengaging the flexible lock tab on the
terminal. Gently remove the terminal from the connector by pulling
on the wire.
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3. ELECTRICAL COMPARTMENTS

FRONT ELECTRICAL AND
SERVICE COMPARTMENT

—

HEATING, VENTILATION AND
AIR CONDITIONING COMPARTMENT

MAIN POWER
COMPARTMENT

FIGURE 4: ELECTRICAL COMPARTMENTS

3.1 MAINTENANCE

A corrosion inhibitor has been sprayed on
certain electrical components in order to protect
them from corrosion. Refer to procedure
SAV00002E at the end of this section for
recommended products and where they are
used.

DANGER

Use sprayed sealer in a well ventilated area.
Do not smoke. Avoid prolonged contact with
skin and breathing of spray mist.

/N CAUTION

Never put grease or other product on the
multiplex modules connector terminals.

3.2 MAIN POWER COMPARTMENT

The main power compartment is located on rear
R.H. side of vehicle behind the rear
wheelhousing. This compartment contains the
following components (Figure 5 & Figure 6):

e Four 12-volt batteries;

e Main circuit breakers for 12-volt and 24-volt
electrical system;

e Voltage regulator (if
equalizer;

e Battery Charger (optional);

e Battery master relay (R1) & battery master

switch;

TCM (Transmission Control Module);

Secondary circuit breakers;

Relays;

Rear fuse box known as VECR (Vehicle

Electrical Center Rear);

e Multiplex modules: I/O-A, 1/0-B;

applicable);Battery
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e OBD13 connector C464A (On-Board
Diagnostic);
e Electronic ground stud.

Transmission ECU ~_ © - VOB modules
17 T [ =
Main circuit Breakers —__ - | j
T f 1 3 VECR
k
L
A ~———— Diode block
) \\ 5 LT R masier ey
. -y
. \\\ =
.
., - Relays
hN
Batlery cover — o - \\
N
1A0-A module

FIGURE 5: MAIN POWER COMPARTMENT (PARTIAL
VIEW)

(OB [0 TS o _uom
st asg L Lo Lo E]les

oy

VECR

Letlled

ZF STEERING
CONTROL UNIT

TPMS MODULE
A8

MCM
A36

= ‘i"f‘x

o

e ——

= f i
GECU  10-A | 10-A |\ aBsECU ‘
I-SHIFT A4t Ad3 A9
A108 10-A

=

FIGURE 7: FRONT ELECTRICAL AND SERVICE
COMPARTMENT

3.2.1 Battery Charger

The vehicle may be equipped with a battery
charger. Connect it to an external 110-120 VAC
power source using the receptacle located on
the engine compartment R.H. side door.

3.3 FRONT ELECTRICAL AND SERVICE
COMPARTMENT

The front electrical and service compartment is
located on front L.H. side of vehicle. It contains
the following components.

Resistors;

ABS module;

Fuses;

Relays;

Kneeling audible alarm;
Front multiplex modules;
Front fuse box known as VECF (Vehicle
Electrical Center Front);

Emergency door opening unlock valve
(coaches only);

Windshield washer reservoir;

Reclining bumper opening handle;
Accessories air tank purge valve;
Accessories system fill valve;

Keyless entry system module (VIP only).

06594

3.4 ENGINE REAR START PANEL

This control panel is located in the R.H. side of
engine compartment. This control panel includes
the rear start selector switch, as well as the rear
start push button switch to start engine from
engine compartment.

== ON

3 45 PSI OFF I
OFF
BELTS LIGHTS

TENSION
NORMAL
P_
REAR START REAR START
054540 /
01044

FIGURE 8: ENGINE REAR START PANEL
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3.5 A/C AND HEATING CONTROLS

The following components are located in the
Evaporator Compartment (HVAC). They are
mounted on a panel located on the R.H. side
wall when facing the compartment (FIGURE 9).

Diode blocks
D9, D10, D16
D17, D19, D20

06596

FIGURE 9: HVAC PANEL IN EVAPORATOR
COMPARTMENT

Each relay or resistor is identified to facilitate its
location.

NOTE

It is important when checking the A/C and
heating system to keep the condenser
compartment door closed in order to avoid
faulty readings.

3.6 PNEUMATIC ACCESSORY PANEL

/SO3, 504, 805, SO6

Diode block
D4
D5
D7

1/0-B 1/0-B
A48 A47

06597

FIGURE 10 : PNEUMATIC ACCESSORY PANEL

To access the pneumatic accessory panel of the

ri
u

4.

ght console, remove the panel under the larger
tility compartment at the right of the dashboard.

BATTERIES

The battery has four (4) major functions:

1.

Providing a source of current for starting the
engine.

Stabilizing the voltage in the electrical

system.

Supplying current for a limited time, when
electrical demands of the equipment exceed
the power output of the alternator.

Providing a limited source of power for
connected accessories, when the engine is
not running.

Two types of batteries are available.

e Standard acid-lead
maintenance free batteries

Group 31

e AGM Spill proof batteries provided with
optional PRIME energy management
system.

& WARNING

Battery posts, terminals and other related
accessories contain  lead and lead
compounds, chemical known to the State of
California to cause cancer and other
reproductive harm.

Batteries also contain other chemicals known to
the State of California to cause cancer.

Wash hands after handling.

41 GROUP 31

The vehicle is

MAINTENANCE FREE
BATTERIES

provided with four (4)

maintenance-free 12 volt heavy-duty batteries

C

onnected in series-parallel (FIGURE 11)
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BATT. EQUALIZER
24VA 12VA OVA

MASTER
B S A

24V
— ] |
@)
JCT 12V

1
3 ] 2
e | ¢ [ @

FIGURE 11 : H3 SERIES BATTERY CONNECTIONS
(STANDARD ACID-LEAD GROUP 31)

The top-mounted negative and positive
terminals are tightly sealed to prevent leaks.
Water never needs to be added to this type of
battery. There are no filler caps in the cover. The
battery is sealed, except for small vent holes in
the cover. The vents must not be restricted as
they allow small amounts of gases produced in
the battery to escape. The special chemical
composition inside the battery reduces gassing
to a very small amount at normal charging
voltages. Besides reducing gassing, the special
chemistry greatly reduces the possibility of
overcharge damage.

The vents require keeping the battery in an
upright position to prevent electrolyte leakage.
Tipping the battery beyond a 45 angle in any
direction can allow a small amount of electrolyte
to leak out of the vent holes.

All lead-acid batteries generate hydrogen gas,
which is highly flammable. If ignited by a
spark or flame, the gas may explode violently,
causing spraying of acid, fragmentation of the
battery, which may result in severe personal
injuries. Wear safety glasses and do not
smoke when working near batteries. In case
of contact with acid, flush immediately with
water.

/\\ WARNING

DO NOT tip battery by more than 45 when
carrying or installing the battery.

NOTE

Evidence of electrolyte leakage does not
necessarily mean the battery is defective.

4.2 GROUP 31 AGM BATTERIES

If your vehicle is equipped with PRIME energy
management system, it is provided with four (4)
Absorbed Glass Mat (AGM) 12-volt batteries
connected in series-parallel (FIGURE 12).

With the exception of the posts, these batteries
require no maintenance. They can withstand
deeper discharge cycles and several times the
charging cycles of a standard battery.

These are sealed, valve regulated recombinant
batteries which means that the oxygen created
will recombine with the hydrogen in the battery,
creating water and preventing water loss. Water
never needs to be added to this type of battery.

The top-mounted negative and positive
terminals are tightly sealed to prevent leaks.

The electrolyte in this type of battery is absorbed
in micro-porous glass separators. This design
prevents spills and results in greater resistance
to vibration.

Always replace these batteries with identical
make and model batteries as the system is
balanced and optimized for this type of battery.
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/\\ CAUTION

Replace only with AGM type batteries of the
same specification and capacity.

PRIME system is programmed for the charging
capacity of the batteries installed.

Installing a higher capacity battery will affect
the battery life as the system will not fully
charge the batteries, which is detrimental to
battery performance.

Refer to “Specifications” at the end of this
section for further details.

AGM batteries should be replaced in pairs or
four at a time.

/N CAUTION

AGM (Absorbed Glass Mat) batteries require a
voltage-limited charger, ideally fitted with a
battery temperature sensor for temperature
correction of charging parameters.

Charge voltage: 13.8-14.6 Volt @77°F (25°C)
Float voltage: 13.4-13.6 Volt @77°F (25°C)

Charging AGM battery on a typical constant
current or taper current charger — even one
time — may greatly shorten its life.
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BATTERY GND GND
EQUALIZER OVE VANNERCTR ELECTRONIC
12V TEMP
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FIGURE 12: H3 SERIES AGM BATTERY CONNECTIONS (PRIME SYSTEM)
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4.3 BATTERY DISCHARGE PROTECTION

To prevent discharge of the batteries when the
engine in not running, some functions are
automatically switched off if the batteries voltage
drops below 24.4 volts for more than 30
seconds. The "Battery Voltage Warning"
pictogram will show on the DID. Set the ignition
key to the OFF position and then turn the
ignition key to the ON position to reactivate the
functions for a period of 30 seconds before they
switch off again.

If a prolonged use of the functions with the
engine not running is necessary, connect the
battery to a charger.

4.4 MAIN BATTERY RELAYS

Main battery (master) relays (12V and 24V) are
provided for this vehicle. The relays are located
in the battery compartment and on the rear
electrical panel. The 24-volt battery relay (R1)
engages when ignition key is in the ON or ACC
position and battery master switch (master cut-
out) is flipped ON.

When the main battery relays (R1 & R3) are
turned to the OFF position, all electrical supply
from the batteries is cut off, with the exception of
the following items.

e Battery equalizer check module;

e MCM;

e ECM;

e TCM (World transmission);

e Preheater electronic timer;

e Preheater and water recirculating pump;
e Entrance door;

e Radio memory;

e  Cluster memory.

45 BATTERY
INSTALLATION

REMOVAL AND

1. Remove the battery compartment protective
cover.

To prevent possible electric shocks or
sparking, the battery master switches should
be in the "Off" position before disconnecting
cables from the batteries.

2. Remove the supports, and unscrew terminal
nuts of each defective battery.

3. Remove battery cables from the batteries.
4. Remove batteries.
5. Installation is the reverse of removal.

Connect the red (24-volt) battery cables first,
then the yellow (12-volt) battery cables and
finish with the black (ground) cables.

NOTE

When the battery cables have been removed
from the batteries, wrap the battery terminals
and cable ends with electric tape to prevent
accidental grounding. The ground cables
should always be disconnected first and
replaced last.

/N CAUTION

Ensure that connections are not reversed
when reinstalling batteries, since damage to
electrical system components will result.

NOTE

When reinstalling batteries, battery
connections must be tightened. A torque
wrench is required to ensure an accurate
tightening torque.

TORQUE: 13-15 Ib-ft (18-20 Nm)

To prevent possible electric shock or sparking,
the battery master switch must be set to the
“Off” position before tightening an electrical
connection.
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NOTE

A protective coating should be applied on
certain power connections that have been
disconnected. Refer to Procedure SAVO0002E
included at the end of this section to know the
recommended products and where they are
used.

4.6 BATTERY RATING

Each of the 12 volt batteries used on the vehicle
has the following rating:

Standard Low Maintenance batteries:

e Reserve capacity: 195 minutes

e Cold cranking (amps): 950 @ 0°F (-18°C)

e Cold cranking (amps): 745 @ -20°F (-29°C)
e Weight (filled): 59 Ib (26,7 kg)

AGM batteries (PRIME):

e Reserve capacity: 200 minutes

e Cold cranking (amps): 800 @ 0°F (-18°C)
e Weight (filled): 69 Ib (26,7 kg)

The reserve capacity is defined as the number
of minutes a new, fully charged battery at 80°F
(26,6°C) can be discharged at 25 amperes and
maintain a minimum of 1.75 volts per cell (10.5
volts total for one 12 volts battery). This rating
can be used as a basis for determining how long
a vehicle might run after an alternator failure.

The cold cranking rating is defined as the
minimum discharge current a battery will deliver
in amperes for 30 seconds at 0°F (-18°C) while
maintaining a minimum of 1.2 volts per cell (7.2
volts total for one 12 volts battery). This rating
can be used as a basis for comparing starting
performance.

4.7 BATTERY TESTING

Several factors influence battery performance.
The methods and inspection procedures
proposed here will ensure your batteries are in
good shape.

4.7.1 Visual Inspection

1. Check the outside of the battery for a broken
or cracked cover or case that could permit
loss of electrolyte. If obvious physical
damage is noted, replace the battery. Also
check for wet areas around the terminals.

2. Check for loose terminal posts, cable
connections, damaged cables, and for
evidence of corrosion. Correct conditions as
required before proceeding with tests.

Check for damaged or loose battery tie-
downs.

4.7.2 Removing Surface Charge

Disconnect cables from the battery and attach
alligator clamps to the contact lead pad on the
battery as shown in Figure 14. Connect a load
equal to half the CCA across the terminal for 5
seconds to remove surface charge from the
battery.

4.7.3 Load Test

This test is one means of checking the battery to
determine its ability to function as required in the
vehicle.

To make this test, use test equipment that will
withstand a heavy electrical load from the
battery, such as a carbon pile resistor along with
an ammeter and volt meter (Figure 13). A
charging system analyzer test equipment may
also be used.

1. Connect a voltmeter, ammeter, and a
variable load resistance as illustrated.

Load (variable
resistance)

Ammeter Voltmeter

06064

FIGURE 13: LOAD TEST
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/N CAUTION

Observe polarity of the meters and the battery
when making connections, and select the

correct meter range.

2. Apply a load equal to half the CCA rating @
0°F for 15 seconds.

3. With an ammeter reading specified load,
read voltage. The voltage should be at least
9.6 volts. Disconnect the load. If the
voltmeter indicates 9.6 volts or more, the
battery is good. If the voltmeter reading is
less than 9.6 volts, replace the battery. This
voltage is to be used for battery ambient
temperatures of 70°F (21°C) and above. For
temperatures below 70°F (21°C), refer to the
following "Voltage and Temperature Chart".

Voltage and Temperature Chart

DANGER

To prevent the engine from starting during
these tests, remove fuses F78 and F79
located in the VECR of the rear electrical
compartment. Once the tests are completed,
reinstall F78 and F79.

1. Check voltage drop between grounded
(negative) battery terminal and vehicle
frame by placing one prod of the voltmeter
on the battery terminal and the other on a
good ground (unpainted surface) on the
vehicle. With the starter cranking the engine
at a temperature of 70°F (21°C), voltage
reading should be less than 0.3 volt. If the
voltage reading exceeds 0.3 volt, there is
excessive resistance in this circuit.

2. Check voltage drop between the positive
battery terminal and the starter positive
terminal stud while the motor is operated. If
the reading is more than 2.5 volts, there is
excessive resistance in this circuit.

NOTE

If it is necessary to extend the voltmeter lead

for this test, use a #16 (AWG) or larger wire.

Ambient Temperature Minimum Voltage

70°F (21°C) and above 9.6
60°F (16°C) 9.5
50°F (10°C) 94
40°F (4°C) 9.3
30°F (-1°C) 9.1
20°F (-7°C) 8.9
10°F (-12°C) 8.7
0°F (-18°C) 8.5
NOTE

The accuracy of this test procedure is
dependent upon close adherence to the
proper load, time and temperature
specifications.

4.7.4 Testing Battery Cables

Check all cable ring terminals and connections
to determine if they are in good condition.
Excessive resistance, generally caused by poor
connections, produces an abnormal voltage
drop which may lower voltage at the starter to
such a low value that normal operation of the
starter will not be obtained. An abnormal voltage
drop can be detected with a low-reading
voltmeter as follows:

3. Check voltage drop between the starter
housing and a good ground on the vehicle.
The reading should be less than 0.2 volt.

Any procedure other than the following could
cause personal injury or damages to the
charging system resulting from battery
explosion or electrical burns.

Wear adequate eye protection when working
on or near the batteries. Ensure that metal
tools or jumper cables do not contact the
positive battery terminal (or a metal surface in
contact with it) as a short circuit will result. Do
not attempt to jump start a vehicle suspected
of having a frozen battery because the battery
may rupture or explode. Both the booster and
discharged batteries must be treated carefully
when using jumper cables. Follow exactly the
procedure outlined later in this section, being

careful not to cause sparks.
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4.8 BATTERY CHARGING

The batteries used on this vehicle can be
charged either on or off the vehicle; however,
when they are removed from the vehicle, it is
recommended that an adapter kit, which is
available from any "A/C DELCO" dealer, be
used in charging sealed-terminal batteries. Use
the booster block to charge the batteries when
they are left on vehicle and make sure that the
main battery disconnect switch is set to the
“On” position.

During charging of the batteries, an explosive
gas mixture forms in each cell. Part of this gas
escapes through the vent holes and may form
an explosive atmosphere around the battery
itself if ventilation is poor. This explosive gas
may remain in or around the battery for
several hours after it has been charged.
Sparks or flames can ignite this gas causing
an internal explosion, which may shatter the
battery.

1. Do not smoke near a battery which is
being charged or which has been recently
charged.

2. Do not break live circuits at battery
terminals because a spark usually occurs
at the point where a live circuit is broken.
Care must always be taken when
connecting or disconnecting booster leads
or cable clamps on chargers. Poor
connections are a common cause of
electric arcs, which cause explosions.

3. The electrical system on this vehicle is
negative ground. Installing the batteries
with the positive terminals grounded or
incorrect use of the booster battery and
jumper cables will result in serious
damage to the alternator, batteries and
battery cables.

The alligator clamps of the tester or charger
must be placed between the terminal nuts and
the lead pads of the terminal studs (Figure 14)
after the vehicle cables are detached. The
alligator clamps should make firm contact with
the lead pads.

. . 0E7 772
FIGURE 14 ALLIGATOR CLAMP POSITION- TYPICAL
AGM BATTERY

A charge rate between 3 and 50 amperes is
generally satisfactory for any maintenance-free
flooded battery as long as spewing of electrolyte
does not occur or the battery does not feel
excessively hot (over 125°F (52°C)). If spewing
or violent gassing of electrolyte occurs or battery
temperature exceeds 125°F (52°C), the charging
rate must be reduced or temporarily stopped to
allow cooling and to avoid damaging the battery.
Battery temperature can be estimated by
touching or feeling the battery case. No further
charging is required. Shake or tilt the battery at
hourly intervals during charging to mix the
electrolyte.

/1\ WARNING

Always turn off the charger before connecting
or disconnecting to a battery.

NOTE

The charge rate must be doubled when the
batteries are charged by the booster block,
because of the series-parallel circuit.

4.8.1 Battery Charging Guide

NOTE

AGM (Absorbed Glass Mat) batteries require a
voltage-limited charger, ideally fitted with a
battery temperature sensor for temperature
correction of charging parameters. Do not
manually charge AGM batteries. Look for the
following voltage values on your voltage-
limited charger.
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Charge voltage: 13.8-14.6 Volt @77°F (25°C)
Float voltage: 13.4-13.6 Volt @77°F (25°C)

Charging AGM battery on a typical constant
current or taper current charger — even one
time — may greatly shorten its life.

The following guidelines are for maintenance-
free flooded batteries.

Fast Charging Rate

3-3/4 hours @ 20 amps
2-1/2 hours @ 30 amps
2 hours @ 40 amps

1-1/2 hours @ 50 amps

Slow Charging Rate

15 hours @ 5 amps
7-1/2 hours @ 10 amps

The time required for a charge will vary
according to the following factors:

Size of Battery

A completely discharged large heavy-duty
battery requires more than twice the recharging
time of a completely discharged small
passenger car battery.

Temperature

A longer time will be needed to charge any
battery at 0°F (-18°C) than at 80°F (27°C). When
a fast charger is connected to a cold battery, the
current accepted by the battery will be very low
at first, and then in time, the battery will accept a
higher rate as it warms.

State of Charge

For example, a completely discharged battery
requires more than twice as much charge than a
half-charged battery. Since the electrolyte is
nearly pure water and a poor conductor in a
completely discharged battery, the current
accepted is very low at first. Later, as the
charging current causes the electrolyte acid
content to increase, the charging current will
likewise increase.

Charger Capacity

A charger supplying only 5 amperes will require
a much longer period of charging than a charger
that can supply 30 amperes or more.

4.8.2 Emergency Jump Starting With Auxiliary
(Booster) Battery.

Off-board battery charger with a start boost
facility must not be used to jump start the
vehicle. This could damage the electrical
system.

Booster Block

On H3 coaches, the booster block is located in
the engine compartment, on the R.H. side and is
accessible through engine R.H. side door.

—_—
e

Si=——

FIGURE 15: BOOSTER BLOCK

Both booster and discharged batteries should be
treated carefully when using jumper cables. A
vehicle with a discharged battery may be started
by using energy from a booster battery or the
battery from another vehicle.

Jump starting may be dangerous and should
be attempted only if the following conditions
are met:

The booster battery or the battery in the other
vehicle must be of the same voltage as the
battery in the vehicle being started, and must
be negative grounded.

Follow the procedure exactly as outlined
hereafter. Avoid making sparks.

Wear eye protection and remove rings, watches
with metal bands and other metal jewelry.
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Apply parking brake and place the transmission
shift lever or push-button pads in Neutral (N)
position in both vehicles. Turn off lights, heater
and other electrical loads.

The following procedure should be used only
when the batteries are discharged.

Do not attempt jump starting if you suspect the
batteries are charged. Inspect the engine
starting system prior to using this procedure.

1. Connect one end of one red jumper cable to
the positive (+) terminal of the booster
power source and the other end to the
positive (+) post of the booster power block,
located on the R.H. side of the engine
compartment (FIGURE 15).

2. Connect one end of the remaining negative
jumper cable (black) to the negative (-)
terminal of the booster power source, and
the other end of the black jumper cable to
the negative (-) post of the booster power
block.

3. Make sure the clips from one cable do not
inadvertently touch the clips on the other
cable. Do not lean over the battery when
making connections. The ground connection
must provide good electrical conductivity
and current carrying capacity.

4. Start the engine in the vehicle that is
providing the jump start. Let the engine run
for a few minutes, then start the engine in
the vehicle that has the discharged
batteries.

5. When removing the jumper cables, perform
the above procedure exactly in reverse
order, and replace protective caps on
booster block terminals.

Any procedure other than the above could
result in personal injury, property damage due
to battery explosion, or damage to the
charging system of the booster vehicle or of
the boosted vehicle.

NOTE

Jumper cables must withstand 500 cranking
amperes. If cable length is 20 feet (6m) or
less, use 2/0 (AWG) gauge wires. If cable
length is between 20-30 feet (6-9m), use 3/0
(AWG) wires.

49 AGM BATTERY
PRECAUTIONS

CHARGING

AGM (Absorbed Glass Mat) batteries require a
voltage-limited, temperature corrected charger.

Make sure your charger is multi-staged and
minimally provides the following voltage values:

Charge stage voltage:
13.8-14.6 V @77°F (25°C)
Float stage voltage:
13.4-13.6 V @77°F (25°C)

Charging AGM battery on a typical constant
current or taper current charger, even one time,
may greatly shorten its life.

4.10 BATTERY EQUALIZATION AND AGM
BATTERIES

Equalization is a controlled over charge.
Conventional batteries may benefit from this
procedure, stirring the chemistry of the entire
battery it counters stratification (layers of
different concentration of electrolyte), and also
counters sulfation that may have accumulated
on the battery plates.

AGM battery design prevents chemical
unbalance of the electrolyte. Manufacturers of
this type of battery generally do not recommend
performing equalization.

4.11 CLEANING AND INSPECTION

The external condition of the battery and the
battery cables should be checked periodically.
The top of the battery should be kept clean and
the battery hold-down clamp bolts should be
kept properly tightened. For best results when
cleaning the battery, wash first with a diluted
solution of ammonia or soda to neutralize any
acid present then wash out with clean water.
The battery hold-down bolts should be kept tight
enough to prevent the batteries from moving, but
they should not be tightened to the point that
excessive strain is placed on the battery
hold-down cover.

TORQUE: 45-55 Ib-in (5-6 Nm).
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\ MAINTENANCE

Battery terminals

Clean and coat terminals with Nyogel at the
intervals specified by the Lubrication And
Servicing Schedule in Section 24
LUBRICATION & SERVICING.

A protective coating should be applied on certain
power connections that have been disconnected.
Refer to Procedure SAVO0002E included at the
end of this section to know the recommended
products and where they are used.

To insure good contact, the battery cable ring
terminals should be tight on the battery posts. If
the posts or cable ring terminals are corroded,
the cables should be disconnected and the
posts and clamps cleaned separately with a
soda solution and a wire brush. Install cable ring
terminals on battery posts and tighten.

TORQUE: 13-15 Ib-ft (18-20 Nm)

Replace protective caps to prevent corrosion
and sparks.

412 COMMON CAUSES OF BATTERY
FAILURE

When a battery fails, the cause of failure may be
related to something other than the battery. For
this reason, when a battery failure occurs, do
not be satisfied with merely recharging or
replacing the battery. Locate and correct the
cause of the failure to prevent recurrence. Some
common external causes of battery failure are
as follows:

1. A defect in charging system such as high
resistance or a faulty alternator or regulator.
The dashboard ALTERNATOR telltale light
illuminates if one of the alternators is

defective.

ALTERNATOR telltale

2. A malfunction within the 12 volts system
(equalizer).

3. Overloads caused by a defective starter or
excessive use of accessories.

4. Dirt and electrolyte on top of the batteries
causing a constant drain.

5. Hardened battery plates, due to battery
being in a low state of charge over a long
period of time.

6. Shorted cells, loss of active material from
plates.

7. Driving conditions or requirements under
which the vehicle is driven for short periods
of time.

8. A constant drain caused by a shorted circuit
such as an exposed wire or water infiltration
in junction boxes causing ground fault.

9. Extended operation of preheating system
with engine not running.

10. Failing to close disconnect switches during
the night.

4.13 TROUBLESHOOTING

If a battery is known to be good and then has
not performed satisfactorily in service for no
apparent reason, the following factors may
reveal the cause of trouble:

1. Vehicle accessories and disconnect
switches inadvertently left on overnight.

2. Defects in the charging system, such as
high wiring resistance, faulty alternator,
regulator or battery equalizer.

3. A vehicle electrical load exceeding the
alternator (or battery equalizer) capacity,
with the addition of electrical devices, or
additional lighting systems.

4. Defects in the electrical system, such as
shorted or pinched wires.

5. Extended driving at a slow speed while
using many accessories.

6. Loose or poor battery cable-to-post
connections, previous improper charging of
a run-down battery, or loose hold-down
clamp bolts.

7. High-resistance connections or defects in
the cranking system.

PA1621 Maintenance Manual All Series | January 2017



SECTION 06A: H3 SERIES ELECTRICAL

4.14 "BATTERY VOLTAGE WARNING”

PICTOGRAM

If the “BATTERY VOLTAGE WARNING" E!
(Low Voltage — Connect Battery Charger)
pictogram shows up in the DID (Driver
Information Display), check the voltmeter gauge
to determine if the battery voltage is too high or
too low.

4.14.1Voltage Gauge Definitions

Voltmeter drops below 24.4 volts dc
o0 Check alternator output.
o Check voltage regulator.
o Check battery connections.
o0 Check battery equalizer connections.
Voltmeter exceeds 30 volts dc
o0 Check alternator output.
o Check voltage regulator.
o Check battery connections.
o Checking Battery Balance
NOTE

Allow at least 15 minutes to balance batteries
after any corrective measure has been taken.

1. Batteries out of balance (difference greater
than 1.5 volts between the two battery
banks).

o0 Check battery equalizer connections.
o Check equalizer cables for proper gauge.

o Check battery connections.

2. Demand for 12-volt power exceeding rated
amperage output of battery equalizers
causing batteries to go out of balance.

o Reduce 12-volt load or install additional
battery equalizer(s).

4.14.2Battery Warning Pictogram May Appear
As A Reminder

If you leave ignition ON, park brake set and
engine not running, this warning E. may

appear after 20 minutes as a reminder to
connect the battery charger. The reminder will

appear even if the batteries are in the right
voltage range.

Confirm battery voltage is indeed correct with
the DID Gauges screen and if you do need to
leave the ignition ON for a prolonged period,
connect a battery charger.

5. PRIME ENERGY MANAGEMENT
SYSTEM

The acronym “PRIME” stands for Power
Recovery by Intelligent Management of Energy.

5.1 DESCRIPTION

This system focuses on eliminating parasitic
loads on the engine by intelligent management
of the alternators and air compressor duty cycle.

Instead of constantly charging, the alternators
will use engine negative torque (braking,
deceleration) to generate “Free” electricity.

Depending on the compressed air requirement,
PRIME will also trigger the production of
compressed air on negative torque.

PRIME also introduces maintenance-free
Absorbed Glass Mat (AGM) batteries and a new
Vanner 80 series battery equalizer that monitors
battery State of Charge (SOC).

Battery temperature, voltage and current are
also monitored to prevent overcharging and
overheating.

Maximum fuel economy is obtained on a ride
when the mix of hilly and flat portions allows the
batteries to be charged when the vehicle is in
free wheel. It basically means that batteries are
charged with free energy and that no fuel
consumption is dedicated to charge the
batteries.

5.2 COMPONENTS

New components includes AGM batteries, a
Vanner Battery equalizer, a temperature sensor
located on the battery post and two voltage and
current sensors monitoring 12V and 24 V
circuits.

Refer to Figure 16 below.
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The compressor duty cycle control is achieved
by an electric air dryer. This is covered in
section 12 of this manual.

VANNER BATTERY
EQUALIZER

AGM BATTERY

VOLTAGE & CURRENT
SENSORS

FIGURE 16: PRIME ELECTRICAL COMPONENT
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5.2.1 Vanner 80 Series Battery Equalizer Fault Codes

The 80 Equalizer Can Bus Interface supports SAE J1939 Diagnostic Message 1 (DM1) for active
Diagnostic Trouble Codes. See list below. Refer to OEM publication Vanner Vann-Guard 80 Series
Owner's Manual PDF for additional details.

Description SPN FMI

0: Data valid, but above normal operating range
Over Voltage Fault (OVF) 168 — Most Severe

1: Data valid, but below normal operating range
Under Voltage Fault (UVF) 168 — Most Severe

0: Data valid, but above normal operating range
Imbalance (IMB) 520448 | — Most Severe

1: Data valid, but below normal operating range
Equalizer Fault (EQFLT) 520449 | — Most Severe

Temperature Sensor Fault (TSF) 520450 | 0: Data valid, but above normal operating range

Temperature Sensor Fault (TSF) 520450 | 1: Data valid, but below normal operating range

2: Data erratic, intermittent, or incorrect
Temperature Sensor Fault (TSF) 520450 | — Most Severe

0: Data valid, but above normal operating range
12V Current Sensor Fault (SCSF) | 520451 | — Most Severe

12V Current Sensor Fault (SCSF) | 520451 | 1: Data valid, but below normal operating range

2: Data erratic, intermittent, or incorrect
12V Current Sensor Fault (SCSF) | 520451 | — Most Severe

0: Data valid, but above normal operating range
24V Current Sensor Fault (DCSF) | 520452 | — Most Severe

24V Current Sensor Fault (DCSF) | 520452 | 1: Data valid, but below normal operating range

2: Data erratic, intermittent, or incorrect
24V Current Sensor Fault (DCSF) | 520452 | — Most Severe
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5.3 DID DISPLAY

In the DID you will find the percentage of trip
made with regenerated electricity displayed
along with the instantaneous fuel consumption.

This value is reset each time the engine is
restarted.

B 30 10 %
1100k m ; ECO
11:56
AM

e 9999.9 g
FoN(3) cc 430.3km

FIGURE 17: PRIME DID DISPLAY

In addition to the standard voltage gage, the DID
also includes a state of charge gage for the
batteries:

FIGURE 18: BATTERY STATE OF CHARGE

This gage displays the level of charge for the
12V and 24V battery banks in percentage.

6. TROUBLESHOOTING AND TESTING THE
MULTIPLEX VEHICLES

6.1 PROBING VOLTAGE ON THE
MULTIPLEX CIRCUITS

Some Multiplex modules are supplied by 12
volts while others are supplied by 24 volts. The
12-volt or 24-volt information is found on the
modules symbol in the wiring diagram. Before
taking voltage readings to track the source of a
problem, first verify if the module is supplied by
12V or 24V, if not, residual voltage on the
module inputs/outputs can draw an erroneous
conclusion.

Inactive Multiplex output = Residual voltage of
18% to 33% of supply voltage.

Inactive Multiplex input = Residual voltage of
50% of supply voltage.

NOTE

o Verify on the wiring diagram whether the
voltage is 12V or 24V,

o For a 12V module: an active voltage would
be 12V or OV but not in between. If you
measure the intermediate tensions (ex.
6V, 2V, or 4V) this must be interpreted as
if the input or the output is inactive.

O For a 24V module: an active voltage would
be 24V or OV but not in between. If you
measure the intermediate tensions (ex.
12V, 4V, or 8V) this must be interpreted as
if the input or the output is inactive.

6.2 CAN NETWORK

The CAN network wiring is separated in sections
and uses connectors that are not shared with
other circuits. This allows sections of the
network to be isolated to help locate short-circuit
on the CAN.

In case of short-circuit on a section of the CAN
network, this affects all the modules on that
section and they all act as “No response” in the
error messages of the “ELECTRICAL SYSTEM”
menu.

To locate a short-circuit, proceed by
disconnecting one module zone at a time while
verifying if this makes inactive the errors in the
modules still connected. Connector C1 (front
electrical & service compartment) disconnects
all the modules located at the rear of the vehicle
and isolate them from the network. Connector
C5 (front electrical & service compartment)
disconnects and isolate all the modules from the
entrance door & wiper control panel. Connector
C3 (rear electrical panel) disconnects all the
modules at the rear of the vehicle and isolate
them from the network.

Example: Disconnect C5 and C1 and then verify the
status of the errors. If the front modules (A41 to A46)
now give inactive errors, which means short-circuit is
elsewhere than in the front electrical & service
compartment.
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6.2.1 CAN Connection On The Telltale Panel
And The Hvac Control Unit

The telltale panel module and HVAC module are
linked to the MCM by a CAN connection. In case
of a CAN connection default, the telltale panel
LCD display shows "CAN", and on the HVAC
control unit, the temperature display indicates "--
-". To confirm a CAN connection default, check
that the fan speed on the driver's section HVAC
control unit cannot be adjusted.

Moreover, specific error messages from these 2
modules can be read in the ELECTRICAL
SYSTEM menu.

MCM can store up to 20 faults, i.e. the first 10
and the last 10. Middle faults will be erased. If
the breakers are tripped, the fault history will be
erased from the MCM memory.

NOTE

NOTE

While downloading a new vehicle program in
the MCM from a computer, the CAN network
is temporarily interrupted and therefore a CAN
reference appears in the telltale panel LCD
display.

6.2.2 Spare CAN

A spare CAN network is installed between the
front and the rear of the vehicle. It has
connectors installed at each end to facilitate
swapping from the regular CAN network to the
spare CAN network. Refer to the vehicle wiring
diagram and section 4.6 for more information.

6.3 ELECTRICAL SYSTEM DIAGNOSTIC

Using the Driver's Info Display (DID), check if
there are active errors in the vehicle electrical
system. With the SYSTEM DIAGNOSTIC menu,
highlight FAULT DIAGNOSTIC and then
highlight ELECTRICAL SYSTEM to request a
diagnostic of the electrical system from the
MCM. Press the enter key. If applicable, the DID
shows the multiplex device ID, the fault
messages or fault codes recorded. When more
than one fault is recorded, an arrow pointing
down appears on the right of the display. Use
the down arrow to see all the fault messages.

Once the problem corrected, the DID still shows
the fault as being active. You have to leave the
FAULT DIAGNOSTIC menu, wait approximately
20 to 30 seconds and then return to FAULT
DIAGNOSTIC to request a new diagnostic of the
ELECTRICAL SYSTEM from the MCM. The DID
should display the fault as being inactive. The

When performing an electrical system
diagnostic with the DID, the message « No
Response ModA41» indicates either module
A41 is not responding due to a CAN link
problem or module A41 is not powered. Similar
messages exist for all modules (A42, A43,
Ad4, etc.).

NOTE

Because it is easier to do, check first if the
module is powered by probing on its gray
connector. If it is, then you can conclude that
there is a CAN link problem. Refer to CAN
NETWORK LAYOUT AND
TROUBLESHOOTING in this section.

6.4 MULTIPLEX INPUT TEST MODE

The multiplex input test provides useful
information to diagnose multiplexed inputs of
switches and sensors, complimentary to the
electrical system diagnosis.

1Vehicle Tests H
1|Stop Test

1[Mux Input test

1 |Motor Test Sequence

1|Activate HVAC Pump

1 |Activate Upper Defroster

i |Activate Radiator FAN Speed 1
1|Activate Radiator FAN Speed 2

|
156.0 mi

To initiate the test mode, use the Driver
Information Display (DID) DIAGNOSTICS menu.
Select VEHICLE TESTS submenu and then
MUX INPUT TEST. Press ENTER button to start
the test. The DID status line will show TEST to
confirm the test mode is active. To exit test,
press ESCAPE button, select STOP TEST
submenu and then press ENTER button twice.
TEST will disappear from the DID status line.

Instrument panel audible alarm emits a beep
each time an OFF/ON transition is detected on a
multiplex input. This allows quick verifying if the
switches and sensors are detected or seen by
the multiplex modules. When the vehicle is
parked, the back-up alarm also emits a beep
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that allows verification of the sensors at the rear
of the vehicle.

Certain inputs are doubled (for example, turn
signal switch on multi-function lever, door
operating buttons) and also other inputs activate
at the same time (ex. kneeling switch and
Kneeling proximity sensor switch). For these
inputs, 2 beeps are emitted. If only one beep is
heard, one of the inputs is defective.

SWITCHES AND SENSORS SUPPORTED
BY THE SWITCH/SENSOR TEST MODE

HVAC control unit driver’'s section ON/OFF

HVAC control unit driver recirculate switch

HVAC overhead compartment fan switch

HVAC control unit passenger's section
ON/OFF

Radiator fan clutch switch

Engine rear start selector switch “rear start”

Engine rear start selector switch “normal”

Engine ignition front switch

Engine ignition rear switch

Entrance door inside opening /closing switch

Entrance door outside opening /closing switch

Electric horn button

Kneeling down switch

Kneeling up switch

Baggage compartment locking system switch

Baggage compartment door ajar open sensor

Steering wheel control buttons

Lavatory emergency switch

Interior lighting switch, 2 positions

Driver’s area lighting switch

Reading lights switch

Multi-function lever LH turn signal

Multi-function lever RH turn signal

Fog lights switch

Hazard warning flashers switch

Multi-function lever courtesy blinkers switch

Headlights switch, 2 positions

Multi-function lever headlights beam toggle
switch

Baggage compartment door lock/unlock switch

Tag axle lever

Wheelchair lift activation switch

Windshield lower wiper

Multi-function lever windshield wipers intermit.

Lower windshield wipers backup switch

Lower windshield washer switch

Upper windshield washer switch

Upper windshield wipers switch, 2 positions

The following inputs, either certain options or
sensors which are difficult to activate, are not
supported by the switch/sensor test:

e Service chime enable switch,
e Horn selector switch,

e Outside rear view mirror heat,
e Mirror control switches,

e Low-buoy switch,

e Starter sensor,

e ABS warning input,

o WCL switch,

e Driver's power window switch,
¢ Fog lights switch,

e Alternator sensors 1 & 2,

e Retarder active signal,

o Radiator fan speed 1 & 2 signals.

In test mode, with the parking brake applied and
the passenger set point set to a value higher
than 64°F (18°C), the circulator pump is not set
to OFF as it would normally do when the outside
temperature gets above 50°F (10°C). This
feature allows verification of the pump when
inside a garage. This is also useful when
working on the heating system to remove air
pockets trapped in the system.

When performing an A/C cooling test and having
the water pump shut off is required, initiate the
multiplex input test mode. While in this mode,
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just set the passenger set point temperature to
the minimum 64°F (18°C) to shut off the pump.

6.5 MOTOR TEST SEQUENCE

The test mode allows testing the motors and
electric contactors without the need to have the
engine running. Note that while in test mode, the
engine cannot be started.

Prerequisite conditions for the motor test mode:

A. The battery charger must be connected to a
110-120 volt power supply. If not, the test
will be interrupted when the voltage drops
below 24.4 volts,

B. Engine not running,

C. Parking brake applied,

Before starting the test sequence, make sure
nobody is working in the evaporator or
condenser compartment.

NOTE

The back-up alarm will beep ten (10) times
prior the test starts to warn people that may
be working on the vehicle.

1[Mux Input test

1 |Motor Test Sequence
1|Activate HVAC Pump

1 |Activate Upper Defroster
Activate Radiator FAN Speed 1
Activate Radiator FAN Speed 2

156.0 mi

To enter this mode:

e Using the dashboard DID, select
DIAGNOSTICS menu and press ENTER
button ;

e Select VEHICLE TEST, press ENTER
button then select MOTOR TEST
SEQUENCE and press ENTER button to
initiate the test mode for electrical motors;

e Ten (10) beeps can be heard indicating the
motor test mode has started.

Using the test mode:

e During the entire test, the telltale panel
audible alarm gives a signal each second to
remind that the motor test mode is underway.

6.5.1 Test Sequence — Coaches only

Go to the condenser compartment:

e The condenser fans start at speed 1, then
after a short pause, speed 2 activates.

e The passenger's unit refrigerant solenoid
valve activates.

Then 5 beeps can be heard from the back-up
alarm to indicate to go to the engine
compartment.

In the engine compartment, the sequence is as
follows:

e Toilet fan motor starts.
e A/C compressor clutch activates 3 times.
e Left compressor unloader activates 3 times.

e Right compressor unloader activates 3
times.

e Fan clutch is disengaged (fan can be turned
freely by hand).

e Fan clutch engages in speed 1 (fan can be
turned by hand but with a certain
resistance).

e Fan clutch engages in speed 2 (cannot be
turned but hand).

5 beeps from the back-up alarm indicate to go to
the evaporator compartment.

In the evaporator compartment:

e Evaporator fan motor runs at speed 1 for 3
seconds then runs at speed 2 for 2 seconds.

e Hot water pump starts running for 5 seconds
and hot water pneumatic valve cycles 3
times.

5 beeps from the back-up alarm indicate to get
to the driver’'s area inside the vehicle.

Inside the vehicle:

e The driver's HVAC unit refrigerant solenoid
valve cycles 3 times and the hot water
pneumatic valve cycles 3 times also.
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e Left and right overhead compartment fans
start running one after the other for 5
seconds.

e The upper windshield defroster (optional)
starts running.

To exit the electric motors test sequence,
press ESCAPE button, select STOP TEST
submenu and then press ENTER button
twice.

6.5.2 Test Sequence — VIP With Central HVAC
System

Driver's & passenger’'s unit fresh air damper
open.

[20 seconds delay]

Go to the condenser compartment:

e Check the fans. The condenser motors start
at speed 1 for 3 seconds, then after a short
pause, speed 2 activates.

[3 seconds delay]

e The passenger's unit refrigerant solenoid
valve activates 3 times.

[10 seconds delay]

Then 5 beeps can be heard from the back-up
alarm to indicate to go to the engine
compartment and main power compartment.

In the engine compartment, the sequence is
as follows:

e The main power compartment door fan
starts running for 3 seconds (will not run if
door is open).

[10 seconds delay]
e A/C compressor clutch activates 3 times.

e Left compressor unloader activates 3 times.

e Right compressor unloader activates 3
times.

[5 seconds delay]

e Radiator fan clutch is disengaged (fan can
be turned freely by hand).

[3 seconds delay]

e Fan clutch engages in speed 1 (fan can be
turned by hand but with a certain
resistance).

[3 seconds delay]

e Fan clutch engages in speed 2 (cannot be
turned but hand). [10 seconds
delay]

5 beeps from the back-up alarm indicate to go to
the evaporator compartment.

In the evaporator compartment:

e Evaporator fan motor runs at speed 1 for 3
seconds then runs at speed 2 for 2 seconds.

e Hot water pump starts running for 5 seconds
and hot water pneumatic valve cycles 3
times. [20 seconds delay]

5 beeps from the back-up alarm indicate to go to
the spare wheel compartment behind the
reclining bumper.

Inside the spare wheel compartment:

e Driver's unit refrigerant solenoid valve
activates 3 times.

e Driver's unit hot water pneumatic valve
cycles 3 times.

e Closing of the fresh air dampers.

To exit the electric motors test sequence,
press ESCAPE button, select STOP TEST
submenu and then press ENTER button
twice.

6.5.3 Test Sequence — VIP With Small HVAC
System

Driver's unit fresh air damper opening. [20
seconds delay]

Then 5 beeps can be heard from the back-up
alarm to indicate to go to the engine
compartment and main power compartment.

In the engine compartment, the sequence is
as follows:
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e The main power compartment door fan
starts running for 3 seconds (will not run if
door is open). [10 seconds
delay]

e A/C compressor clutch activated 3 times.
[5 seconds
delay]

e Radiator fan clutch is disengaged (fan can
be turned freely by hand). [3 seconds
delay]

e Fan clutch engages in speed 1 (fan can be
turned by hand but with a certain
resistance). [3
seconds delay]

¢ Fan clutch engages in speed 2 (cannot be
turned but hand). [10 seconds
delay]

5 beeps from the back-up alarm indicate to go to
the spare wheel compartment behind the
reclining bumper.

Inside the spare wheel compartment:

e Auxiliary unit refrigerant solenoid valve
activates 3 times. [10 seconds
delay]

e Hot water pump starts running for 5
seconds.

e Driver's unit refrigerant solenoid valve
activates 3 times.

e Driver's unit hot water pneumatic valve
cycles 3 times.

e Closing of the fresh air dampers.

To exit the electric motors test sequence,
press ESCAPE button, select STOP TEST
submenu and then press ENTER button
twice.

6.6 FORCED ACTIVATION OF THE
RADIATOR FAN CLUTCH

To prevent the engine from overheating in case
of malfunction of the clutch activation system, it
is possible to force activation of the clutch.

1Vehicle Tests H
1|Stop Test

1[Mux Input test

1 |Motor Test Sequence

1|Activate HVAC Pump

1 |Activate Upper Defroster

i |Activate Radiator FAN Speed 1
1|Activate Radiator FAN Speed 2

156.0 mi

1. On the Driver Information Display, select
DIAGNOSTICS menu. Select VEHICLE
TESTS submenu and then ACTIVATE
RADIATOR FAN SPEED 1 or ACTIVATE
RADIATOR FAN SPEED 2 as required.

2. The DID status line will show TEST to
confirm the forced activation of the radiator
fan clutch. To cancel, turn the ignition
switch to the OFF position or press
ESCAPE button, select STOP TEST
submenu and then press ENTER button
twice. TEST will disappear from the DID
status line.

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 clutch as
described in section 05: COOLING SYSTEM of
the maintenance manual.
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6.7 CAN NETWORK LAYOUT AND TROUBLESHOOTING

Pneumatic accessory panel (right console) Main power comp. panel —__|
e—
Termination
resistor
CAN network Teﬁmaﬁon
resistor

=

13 | E=

|5 |

. 4

Evaporator comp. panel

Front electrical comp. panel

3 Plug Connector 563589

Pneumatic 1 Socket Connector 563590

accessory panel EE Plug with integrated Termination Resistor 563593

Main power
comp. panel

& Termination Sth

c13 Resistor baggage
plug comp.
Spare CAN
C5S C1S
|I| Termination
E—
-E ﬂ iIll Resistor plugs
CI
l] C100
[}

Front electrical comp. panel l
. Evaporator comp. panel

Note: The termination resistor plug connected to C3S is
a spare that can be used when testing the network.

If all 14 modules (A41 to A54) are showed as Not Responding and Active Fault, the problem could be:
» A short circuit somewhere on the CAN network.

* The network is completely open circuit. That means none of the two termination resistors are
connected.

Several simple tests can be done to locate the problem.
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Pneumatic Use the spare "Front to Rear" CAN
accessory Front electrical comp. panel: Disconnect C1 Plug and connect C1S Plug into
panel C1 Socket.
Main power comp panel: Disconnect C3 Socket and connect C3S socket into
C3 Plug.
5th baggage comp.: Disconnect C100 Socket and reconnect it to C100S Plug.

5th
baggage|
T e |
[
L]
—— 1
%Ca

| m ¢| Main power comp.
C1

D e
eie )

Front electrical comp. panel I

5 Evaporator comp. panel

All modules including Wake-up modules and MCM have to be powered OFF prior to probe the CAN lines
with an ohmmeter.

Probing the resistance between the CAN-H and CAN-L wire is a useful method to localize short circuits or
open circuit on the CAN network. However, when doing so, make sure none of the modules connected to
the CAN line are powered, including wake-up powered modules and battery direct supply module (MCM).
Otherwise the measured value is invalid and will always show OL (Open Load). This is because the
modules are applying a voltage on the CAN lines and this is fooling the ohmmeter.

Proceed as follow when probing the CAN line with an ohmmeter in order to get a valid reading:
e Turn ignition key to the OFF position.

e Set the battery master switch to the OFF position to turn all Wake-up modules power to
OFF.

e Trip circuit breakers CB2, CB4 and CB6 to remove direct battery power from the MCM.
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Pneumatic Use the spare "Front to Pneumatic Accessory Panel" CAN

accessory panel Pneumatic accessory panel: disconnect C13 Socket and connect C13S socket into
i C13 Plug.

Front electrical comp. panel: Disconnect C5 Plug and connect C5S Plug into C5
Socket.

5th

baggage

comp.

C1s
|I| Main power
[E comp. panel
c1 =
C100S C100
Evaporator comp. panel

Front electrical comp. panel

==

Isolate the front from the rear

Take one of the termination resistors in the main power comp.

Disconnect C1 Plug and connect the termination resistor into C1 Socket.

If all the front modules respond normally, the short circuit is in the rear portion.

Pneumatic
AcCessory panet

5th Y
baggage C3s
Bay

C5S Cci1s

Main power
comp. panel

1l
_'EE|@5 ==

l" C100s jC100
d
.

Front electrical comp. panel
Evaporator comp. panel
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Isolate the evaporator module from the network
Disconnect C100.
No need to connect a termination resistor there since C100 is a stub connection.

If the short circuit problem is in the evaporator panel, all modules except A54 will
respond normally.

Pneumatic
accessory panel

5th
baggage
comp.

CIS

|I| \ Main power
comp. panel

a - ==

Front electrical comp. panel

Evaporator comp. panel

Isolate the pneumatic accessory panel modules from the network
In the front electrical comp. panel, disconnect C5 Plug.

Take the spare termination resistor on C3S in the main power comp. panel and
connect it to C5 Socket.

If the short circuit problem is in the pneumatic accessory panel all modules except
A47 and A48 located into the pneumatic accessory panel will respond normally.

5th
baggage
comp.
o
Main power
comp. panel
C100S § c100

Front electrical comp. panel Evaporator comp. panel

=
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Isolate the main power comp. panel from the network
Disconnect C3 Plug and connect the termination resistor into C3 Socket.

If the short circuit problem is in the main power comp. panel, all front modules + the
evaporator module will respond normally.

5th baggage
comp.
Pneumatic
accessory panel
c1s
Main power
|I| comp. panel
1 CT00S JT100
Front electrical comp. panel '
. Evaporator comp. panel
L

CAN wires are not like other common electrical wires.
* Maintaining a proper wire twisting is important. The two yellow and green wires must be twisted
and in close contact all along the network to maintain the transmission line impedance.

» A slack handmade twisting is not acceptable.
* There should be no more than 50 mm (2 inches) without twist at the connection points.

We recommend replacing the CAN harnesses instead of trying to repair them.
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TROUBLESHOOTING

6.8

Problem/Symptom

Probable Causes

Actions

Vehicle does not Start

Rear Start selector switch is
not in the NORMAL position

Master cut-out switch on the
rear electrical panel is in the
OFF position (down)

1. Check that the rear start selector
switch is flipped up to NORMAL start
position and master cut-out switch is
flipped up to ON and retry cranking

2. Flip the rear start selector switch to
“Rear Start” and start the vehicle from
the rear

CAN network
(Multiplex)

problem

Module A53 not powered or
is defective

Engine ECM does
receive the ignition signal

not

Engine ECM is not powered

If the vehicle does not start from the rear:
1. Verify that module A53 is powered:

a) Check the SYSTEM DIAGNOSTIC
menu of Driver Information Display
(DID). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA53,
Active”, indicates a power problem
on the module or a CAN network
problem.

b) Check/ reset circuit breaker CB5
c) Check/ replace fuse F65

d) Probe gray connector on module to
see if it is powered.

2. Verify that the engine ECM s
powered and get the ignition signal

a) Check / reset circuit breaker CB8
Check / replace fuse F74

b) Check / reset circuit breaker CB2
Check / replace fuse F78

None of the Multiplexed
functions are operating,
including the basic limp-
home functions (door
opening, flashers, wipers
in speed 1)

“FLIP REAR BREAKER
TO INITIATE I/O
MODULES
PROGRAMMING” pop-up
message appears in the
DID

Note: The sunshades are
still functioning since
these are not multiplexed

The program version in the
MCM is different than the
program in the I/O modules
and the MCM is forcing all
I/0 modules to stay inactive

1. Engage the auto-programming of the
I/O modules: Turn the ignition key to
the ON position, trip and reset circuit
breaker CB6.

2. The DID indicates "MUX
AUTOPROGRAMMING 1/O MODULE
PLEASE WAIT" until the
reprogramming is complete.

Many secondary functions

The MCM module does not

1. Check / reset circuit breaker CB6.
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Problem/Symptom

Probable Causes

Actions

(not essential for driving)
not functioning (interior
lighting, driver's area
lighting, wiper speed 2
and intermittent).

receive 24 V power.

The CAN network is not
working. It could be caused
by a short on the network, an
open circuit, a problem with

Check / replace fuse F1

2. Operate in limp-home mode by
starting the vehicle from the engine

compartment (REAR START). All
functions essential to drive are
available

x:;t:;ce “%ihtr?ts ?ﬂg the MCM or the MCM being To close and lock the door, pull the door
turned ON wr?en setting dlst(\:,\? nrllected from the manually up to its closed r’)osition and it
ignition to the ON NEtwork. will lock by itself. The door opening button
position. is still functioning

No temperature control in | Problem with the | Instruct the driver to manually control the

the passenger area

Passenger temperature
display indicates two
dashes "--"

temperature sensor located
in the evaporator
compartment air intake or the
sensor wiring

temperature by playing with the
passenger set point. Set above 22°C
(72°F) to heat and below 22° C (72°F) to
cool

Entrance door does not
open nor close using the
control buttons

Defroster fan not
functioning
Windshield wipers not

functioning in speed 1 or
intermittent

Module A47 is not powered
or is faulty

1. Check the SYSTEM DIAGNOSTIC
menu of Driver Information Display
(DID). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA47,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce these symptoms).

2. Check/ reset circuit breaker CB6
3. Check/ replace fuse F5

4. Probe gray connector on module to
see if it is powered.

5. Use the air release valves near the
entrance door and in the front service
compartment to lock / unlock the door

Windshield wipers not
functioning in speed 1 or
intermittent

No power on R23

Check / replace fuse F18

HVAC condenser fans not
functioning in speed 1

Circuit breaker CB7 was
manually tripped and not
reset

Check / reset circuit breaker CB7

HVAC condenser fans not
functioning in speed 2

Circuit breaker CB7 was
manually tripped and not
reset

Check / reset circuit breaker CB7

Windshield washer not

functioning

Module A46 is not powered

1. Check the SYSTEM DIAGNOSTIC
menu of Driver Information Display
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Problem/Symptom

Probable Causes

Actions

Windshield upper section

de-icing system not
functioning
Defroster fan is

functioning but no heat or
cooling available in the
driver area.

or is faulty

(DID). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA46,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce these symptoms).

Check / reset circuit breaker CB1
Check / replace fuse F12 or F13

Probe gray connector on module to
see if it is powered.

Low beam headlights and
front flasher on left side
not functioning

Electric horn not
functioning

Module A45 is not powered

or is faulty

Check the SYSTEM DIAGNOSTIC
menu of Driver Information Display
(DID). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA45,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce these symptoms).

Check / reset circuit breaker CB2
Check / replace fuse F33 and F34

Probe gray connector on module to
see if it is powered.

Low beam headlights and
flasher on right side not
functioning

Module A48 is not powered

or is faulty

Check the SYSTEM DIAGNOSTIC
menu of Driver Information Display
(DID). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA48,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce these symptoms).

Check / reset circuit breaker CB2
Check / replace fuse F33 and F34

Probe gray connector on module to
see if it is powered.

Rear flashers not
functioning

Stoplights and center
stoplights not functioning

Module A51 is not powered
or is faulty

Check the SYSTEM DIAGNOSTIC
menu of Driver Information Display
(DID). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA51,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce this symptom).
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Problem/Symptom

Probable Causes

Actions

Check / reset circuit breaker CB2
Check / replace fuse F80

Probe gray connector on module to
see if it is powered.

Engine is overheating and
radiator fan clutch does
not engage

The A/C compressor
clutch does not engage

Module A52 is not powered
or is faulty

Check the SYSTEM DIAGNOSTIC
menu of Driver Information Display
(DID). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA52,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce this symptom).

Check / reset circuit breaker CB5
Check / replace fuse F65

Probe gray connector on module to
see if it is powered.

Evaporator fan not
functioning

Circuit breaker CB3 tripped

Module A54 is not powered
or is faulty

Check / reset circuit breaker CB3

Check the SYSTEM DIAGNOSTIC
menu of Driver Information Display
(DID). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA54,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce this symptom).

Check / reset circuit breaker CB5
Check / replace fuse F67 , F68

Probe gray connector on module to
see if it is powered.

HVAC condenser fans not
functioning in speed 1

Module A54 is not powered
or is faulty

Check the SYSTEM DIAGNOSTIC
menu of Driver Information Display
(DID). Select FAULT DIAGNOSTIC
and ELECTRICAL SYSTEM. The
message “No Response ModA54,
Active” indicates a power problem on
the module. (A CAN network problem
would show the same message but
doesn't produce this symptom).

Check / reset circuit breaker CB5
Check / replace fuse F67 , F68

Probe gray connector on module to
see if it is powered.
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Problem/Symptom

Probable Causes

Actions

Sound system not
functioning

Circuit breaker CB4 or CB11
was manually tripped and not
reset

Check / reset circuit breaker CB4 or CB11

Fire alarm telltale light
and audible alarm always
ON and there is no fire or
high temperature in the
engine compartment

Short-circuited fire sensor or
defective sensor

Prior to start the vehicle, cycle the ignition
key to the ON position, OFF position and
then ON position again and then start the
vehicle. This will deactivate the fire alarm
function. This has to be repeated each
time the vehicle is re-started

The vehicle is parked and
the electrical horn is acti-
vated to indicate a fire in
the engine compartment
but there is no fire

Short-circuited fire sensor or
defective sensor

Cycle the ignition key between the ON
and OFF position twice within 3 seconds.
This will deactivate the fire alarm function.
This has to be repeated each time the
vehicle is parked

A single light, a group of
LED lights or another
function of the vehicle is
not functioning

The multiplex outputs are
protected in current by an
internal “soft-fuse”. When an
output is shorted, it turns
OFF and stays OFF until the
"soft-fuse" is reset

Turn the ignition key to the OFF position
and turn to the ON position again. This
resets all "soft —fuses"

No backlighting in the

instrument cluster

Circuit breaker CB10 is
tripped or fuse F20/F29
blown

Check / reset circuit breaker CB10
Check / replace fuse F20/F29

The radiator fan clutch
does not function and the
engine is overheating

You can manually engage the radiator fan
clutch speed 1 or speed 2.

1. On the Driver Information Display,
select DIAGNOSTICS menu. Select
VEHICLE TESTS submenu and then
ACTIVATE RADIATOR FAN SPEED
1 or ACTIVATE RADIATOR FAN
SPEED 2.

2. The DID status line will show TEST to
confirm the forced activation of the
radiator fan clutch. To cancel, turn
the ignition switch to the OFF position
or press ESCAPE button, select
STOP TEST submenu and then
press ENTER button twice. TEST will
disappear from the DID status line.

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 clutch as described in section 05:

COOLING SYSTEM of the maintenance

manual.
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6.9 ESSENTIAL FUNCTIONS TO OPERATE
THE VEHICLE

Even with a defective MCM (Chassis Electronic
Control Module) or a CAN network problem,
essential base functions are maintained to rear
start the vehicle from the engine compartment
and drive in a secure manner.

However, many secondary functions are lost. In
this case, the following directives must be
followed.

e Never connect a battery charger when the
ignition is at the ON position on a vehicle with
a CAN defective or certain functions will start
up by themselves,

e Disconnect the charger before starting the
vehicle, if not the default functions will not
activate,

o |If the default mode does not activate, try to
turn the ignition OFF while ensuring that no
charger is connected and then restart the
vehicle.

6.9.1 Available Functions

e Startup: Turn on the ignition in the driver's
area and rear start the vehicle from the
engine compartment,

e Opening the door: Functions normally,

e Closing the door: Manually pull on the door
and it will lock automatically,

e Windshield wipers: Wipers functions at 1st
speed only,

e Headlights: Low beams only,
¢ Directional signals: Rear and front only,

e Stoplights: 2 upper stoplights + high-mounted
stoplight are functional,

e HVAC: Functional with set point fixed at 70°F
(22°C), evaporator and condenser fixed at
speed 1, defroster fixed at speed 4.

6.10 LOWER PRIORITY MODULES FOR
BREAKDOWN SERVICE

Modules A43 (10-A) and A44 (I0-B) affect lower
priority functions. These modules can therefore

be used as spare parts for breakdown service
while on the road.

Functions lost if A43 is removed and used as
spare part:

. High beams,
o Ability to turn on the parking lights only,

. “Watch your step” sign,
. Driver's area lighting,
. Tag axle activation,

o Courtesy lights.

Functions lost if A44 is removed and used as
spare part:

. Fresh air damper mix trap control,
. Driver's area and entrance overhead light,
. Front clearance lights.

6.11 MULTIPLEX MODULES

6.11.1MCM

The MCM plays the role of interface between the
engine ECM, the transmission ECU, the telltale
panel module and other IO-A, I0-B modules.
When a multiplex module is being replaced, the
MCM will inform the new module of its role and
function accordingly to the vehicle options. The
MCM keeps the back-up program of the vehicle
specific multiplex program. So, a specific MCM
cannot be removed from a vehicle and installed
on another vehicle.

6.11.210-A

IO-A modules receive inputs and control
outputs. IO-A's are used for all outputs of 1 amp
or less.

6.11.310-B

IO-B  modules receive inputs and control
outputs. I0-B's are used for outputs up to 30
amps.
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6.12 MULTIPLEX MODULES REPLACEMENT

I/O-A, 1/0-B modules can be replaced and
reprogrammed without having to connect a
computer to the vehicle.

The MCM must be reprogrammed using a
laptop computer equipped with VPG software,
connected to C226 (DB9 connector) found in the
front electrical compartment. However, an
updated vehicle multiplex program saved on a
laptop computer can be uploaded into the MCM
module without the need of VPG software.

Lower

screw
06638

FIGURE 19: 10-B MODULE REMOVAL

6.12.1Replacing I0-A or 10-B Modules

Set the ignition switch to the ON position and
leave it in that position at all time while
performing this procedure.

1. On rear electrical junction panel, trip circuit
breaker CB6.

2. Replace the module and plug connectors (for
IO-B  modules, disconnect the green
connector first, then the grey one and finish
with the black connector. To disconnect the
black connector, slide downwards the red
latch. Remove the lower screw that holds the
cable attachment rod onto the floor portion of
the panel and flip the rod up, this will relieve
the 10-B module, (see Figure 19).

3. Reset circuit breaker CB6. Doing so will
initiate the 1/0 auto programming.

4. The DID indicates "MUX
AUTOPROGRAMMING 1/O MODULE
PLEASE WAIT" until the reprogramming is
complete unless a higher priority message
must be displayed. If this is the case, press
ESCape button repeatedly to acknowledge
the higher priority messages.

5. Check the Diagnostics menu of the Driver

Information Display (DID). Select Fault
Diagnostics and Electrical System. Verify
the fault message to be certain the module is
reprogrammed. If the module is not
reprogrammed, the message “Axx Not
Responding” appears where Axx is the
module number (Ex: A41, A42...etc).

NOTE

r19 “CM
53] : 1fOs

JB6 is a wake-up pin. JA15 output remains active for 5
minutes after JB6 is inactive.

When initiating reprogramming:

Switch SW83 (ignition key) remains closed,
providing 24-volt on JB6, I/O modules and
R18. All modules get power.

CBE6 is tripped and reset which is forcing MCM
reboot.

When resetting CB6, all modules get power,
MCM goes into “start mode”. /O modules
needing new program  will  request
reprogramming to MCM while in “start mode”.

6

1.

.12.2Replacing the MCM Module

Set the ignition key to the ON position and
leave it in that position at all time while
performing this procedure.

. On rear electrical junction panel, trip circuit
breaker CB6.

Replace the module.

4. Reset circuit breaker CB6.

5. The vehicle specific program needs to be

6

uploaded in the MCM.

.12.3Uploading the vehicle specific multiplex
program in the MCM

A laptop computer running Windows XP or
Windows 7 must be connected to the RS232
serial port DB9 connector (identified C226)
found on the front service compartment

e

lectrical panel. Please contact your Prevost
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Service Representative in order to get the
vehicle specific multiplex program and upload
procedure. Save the specific multiplex program
on your laptop computer.

7.

BOSCH ALTERNATORS

Two 28 volt 150A, self-regulated, belt driven, air-
cooled HD 10 BOSCH alternators are used in
the 24 volt electrical system.

NOTE

For the
instructions, refer to Maintenance Information
MI16-17 Bosch HD10 alternator removal
and installation included at the end of this

complete  removal/installation

section.
7.1 IDENTIFYING A DEFECTIVE
ALTERNATOR

When an alternator is not charging,

the charging system warning light E

will illuminate.
charging
system
warning

light

7.1.1 ldentifying a Defective Alternator Using

the Instrument Cluster DID

If you suspect that one alternator is defective,
use this method to determine which one needs

to

be replaced (1=upper alternator; 2=lower

alternator). Proceed as follows:

1.

On the DID (driver information display),
select diagnostics menu.

Select view active faults and then electrical
system.

An active electrical system faults will appear
if an alternator is actually defective. Scroll
through the active faults. You may find one
of the following messages:

Mid (188) electrical system
Psid 34 (alt 1) upper alt
Fmi (5)

open circuit

Confirm

Mid (188) electrical system
Psid 35 (alt 2) Lower alt

Fmi (5) open circuit

DID status before removing the

defective alternator. In fact, the connectors on
the alternators may have been interchanged by

mistake.

4. Stop the engine and then disconnect the
suspected defective alternator.

5. Start the engine. Back-probe the pin of the
alternator known to be in good working
condition (refer to 7.1.2 Identifying a
Defective Alternator — Back-probing A49
Multiplex Module).

6. If multimeter reads 1-2 volts, then this

alternator is defective. A misconnection of
the alternator connectors exists.

7.1.2 Identifying a Defective Alternator — Back-

probing A49 Multiplex Module

Prerequisite conditions:

a) Engine running;

b) Parking brake applied.

On connector J1 of A49 multiplex module, back-
probe pin 8 (A49 J1:8) and a good ground (use
ground stud in the compartment). Repeat for pin
9 (A49 J1:9).

Lower alternator: pin 8

Upper alternator: pin 9

Back-probe pin 8 (A49 J1:8):

e If multimeter reads 1-2 volts, the lower
alternator is defective;

o If multimeter reads 12 volts, you have an
open circuit;

o If multimeter reads 26 volts or greater, the
lower alternator operates normally.

Back-probe pin 9 (A49 J1:9):

e If multimeter reads 1-2 volts, the upper
alternator is defective;

PA1621 Maintenance Manual All Series | January 2017



SECTION 06A: H3 SERIES ELECTRICAL

¢ If multimeter reads 12 volts, you have an
open circuit;

¢ If multimeter reads 26 volts or greater, the
upper alternator operates normally.

Note

Validation

Confirm back-probing results before removing
the defective alternator. In fact, the
connectors on the alternators may have been
interchanged by mistake.

1. Stop the engine and then disconnect the
suspected defective alternator.

2. Start the engine. Back-probe the pin of
the alternator known to be in good
working condition.

3. If multimeter reads 1-2 volts, then this
alternator is defective. A misconnection of
the alternator connectors exists.

7.2 ALTERNATOR DRIVE BELT

\ MAINTENANCE

Drive belt

Inspect for crack or frayed material at the
intervals specified by the Lubrication And
Servicing  Schedule in  Section 24:

NOTE

Belts specifications may vary. For proper belt
selection, always consult your vehicle Coach

Final Record.

LUBRICATION & SERVICING.

Removal

1. Insert a %" socket drive into the automatic
belt tensioner opening.

Twist the tensioning arm to slacken belt.

3. Remove b