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ATTENTION

The information in this manual is not all inclusive and cannot take into
account all unique situations. Note that some illustrations are typical and
may not reflect the exact arrangement of every component installed on a
specific chassis.

The information, specifications, and illustrations in this publication are
based on information that was current at the time of publication.

No part of this publication may be reproduced, stored in a retrieval
system, or be transmitted in any form by any means including (but not
limited to) electronic, mechanical, photocopying, recording, or otherwise
without prior written permission of Mack Trucks, Inc.

Page ii




TABLE OF CONTENTS

TABLE OF CONTENTS

Page iii



INTRODU CTION . .. e e e e e 1
SAFETY INFORMATION . . oo e e e e e 2
Advisory Labels . ... ... e 2
Service Procedures and Tool Usage . ....... ...ttt 3
EXPLANATION OF NUMERICAL CODE .. ... e e e e e e 5
CONVERSION CHART . e e e e e e e 6
ABOUT THIS MANU AL . . o e e e e e e e 9
INtrOdUCTION . . e 9
DESCRIPTION AND OPERATION . . ... .. e e e e e 11
COOLING SYSTEM DESCRIPTION . ... e e e e e e 12
COOLANT DESCRIPTION AND RECOMMENDATIONS . ......... . i 12
Coolant MIXIUre . .. ..o e 13
Cooling System Top-Off . . . ..o e 14
Coolant Change Intervals ... ... e 14
Propylene GIlyCol . . ... ... . e 15
COOLING SYSTEM CIRCULATION . ..ot e e e e e e e 16
MP7 Engine ('04 Emissions) Coolant Flow . ............ .. ... . i, 16
Coolant Flow of Conventional Model with Manual Transmission —
MP7 and MP8 Engines ('07 EMISSIONS) . . . . ..ot e e 17
Coolant Flow of Conventional Model with Automatic Transmission —
MP7 and MP8 Engines (‘07 EmIsSiOns) . . . ... ... . 18
Coolant Flow of LCF (TerraPro) Model with Manual Transmission —
MP7 and MP8 Engines ('07 EmIsSiOns) . . . ... ... . 19
Coolant Flow of LCF (TerraPro) Model with Automatic Transmission —
MP7 Engine ('07 EMISSIONS) . . ...ttt e e e 20
Coolant Flow of TD (Titan) Model with Manual Transmission —
MP10 Engine (‘07 EmMIiSSiONS) . ... oo e e e e 21
WATER PUMP . e e e 22
MP7, MP8 and MP10 ENgiNes . . . .. oo e e 22
CYLINDER BLOCK COOLANT CIRCULATION ... e e 24
CYLINDER HEAD COOLANT CIRCULATION . ... e 24
COOLANT FILTER . . e e e e e e e e 25
COOLING THE AIR COMPRESSOR . .. e e e e 26
THERMOSTAT ASSEMBLY ... e e e e e e e e 27
OIL COOLER ASSEMBLY . ..t e e e e e e e e e e 28
SURGE TANK CAP . o e e e 29
RADI AT OR . e e 30
Auxiliary Radiator for High Horsepower MRU . ... ... .. . . . e 31
SURGE TANKS . . e e e e 32
FAN DRIVE . .o e e e e 33
BorgWarner® Cool Logic™ Electronically Modulated Fan Drives ... .................... 33
BorgWarner® On/Off Fan CIUICheS .. ... .. ..ottt e 34
Behr Electronically Modulated Fan Drive . . ... ... . 35
FAN BELTS AND AUTOMATIC TENSIONING . ... ... e e 42
POly-V Belts . . .. e 42
Drive Belt Arrangements . ... ... e 44
Automatically Tensioned System . ... ... .. e 44

Page iv



TROUBLESHOOTING ... ... e e e e s 45
COOLING SYSTEM TROUBLESHOOTING . . ...t e e 46
Cooling System Troubleshooting Charts . .......... ... . .. . 46
FAN CLUTCH/FAN DRIVE TROUBLESHOOTING . ... ... e e e 47
BorgWarner® (Formerly Kysor) On/Off Fan Clutches .. .............................. 47
BorgWarner® Cool Logic™ Electronically Modulated FanDrive ........................ 48
Behr Electronically Modulated Fan Drive . . ... .. e e 49
THERMOSTAT AND SEAL LEAK TEST . ..o e e 53
PRESSURE TESTING COOLING SYSTEM . .. ... e e 54
Cooling System Pressure Test — Coolant Extractor Method .......................... 54
Cooling System Pressure Test — Alternate Method . ......... ... .. ... ... ... . ........ 55
Radiator/Surge Tank Cap — LEU/MRU Models Only . ........ ... ... .. 56
MAINTENANCE . ... e 57
CHECKING FOR COOLING SYSTEM CORROSION . . ... e 58
RADIATOR/EXPANSION TANK CAP MAINTENANCE . ... .. . e e 58
RADI AT OR .. e e e 58
COOLANT TEST S ..ttt e e e e e e e e e e e e e e 59
Freeze Protection . . . ... ... 59
Nitrite Level . ... 59
Coolant pH LeVel . ... . e e e e e e e 59
Organic Acid Concentration (Extended-Life Coolants) .............. ... ... . ... ..... 60
Test Strips for Testing Glycol, Nitrite and pH Levels in Heavy-Duty Coolant . .. ............ 60
COOLANT CONDITIONING ...t e e e e e e e e e e e e 62
Intervals for Adding SCA Packets or Changing the Coolant Conditioner ... ............... 62
Adding SCA PacKets ... ... e 62
COOLANT CONDITIONER REPLACEMENT . ... e e 64
SAFETY PRECAUTIONS FOR VISCOUS FANDRIVES ........ ... .. . i 65
BORGWARNER® ON/OFF FAN DRIVE PREVENTIVE MAINTENANCE .. .................. 66
Fan Drive Preventive Maintenance ............. ... .. 66
Clutch Lining Check for K26 and K30 Fan Drives . .. ... ... e 66
BORGWARNER® COOL LOGIC™ FAN DRIVE ROUTINE INSPECTION .. ................. 67
Routine Inspectionof FanDriveand Fan . .. ....... ... ... ... .. . . . . . . . . . . . 67
REPAIR INSTRUCTIONS . . ... . e e e e e e 69
RADIATOR REMOVAL AND INSTALLATION . . .. e e 70
General GUIdeliNES . .. ... o e e e 70
CXU Model Chassis . . ..o vttt e e e e e e e 70
CHU MOdel Chassis . . . .ottt e e e e e 77
GU MOl Chassis . . ...ttt e e e e 85
TD Model Chassis . . ... it e e e e e e e 92
MRU Model Chassis ... ...t e e e e 101
LEU Model Chassis . . ..ottt e e e e e e 108
FAN CLUTCH/DRIVE REMOVAL AND INSTALLATION ... ... e 115
BorgWarner® K26 and K30 On/Off Fan Clutch . ........... ... .. ... ... i, 115
Behr Electronically Modulated Fan Drive .. ... ... .. . . . . . 115
ON/OFF FAN CLUTCH OVERHAUL . . . .. e e e e e e 117
BorgWarner® K26 and K30 ... .. ...ttt et e e 117
FLUSHING THE COOLING SYSTEM . . ... e e e 123

Page v



SPECIFICATIONS . . .. 125
COOLANT CAPACITIES . ... e e e 126
CXU, CHU, GU7, GU8, MRU, LEU and TD7 Models ........... ... i, 126
ANTIFREEZE PROTECTION CHARTS ... s 126
SCHEMATIC & ROUTING DIAGRAMS . . ... .. e e 127
COOLING SYSTEM CIRCULATION SCHEMATICS . . .. ... . e 128
SPECIAL TOOLS & EQUIPMENT . .. ... . . e 135
SPECIAL TOOLS ... e 136
INDEX. . . 137

Page vi



INTRODUCTION

INTRODUCTION

Page 1



INTRODUCTION

SAFETY INFORMATION

Advisory Labels

Cautionary signal words (Danger-Warning-Caution) may appear in various locations throughout this
manual. Information accented by one of these signal words must be observed to minimize the risk of
personal injury to service personnel, or the possibility of improper service methods which may damage
the vehicle or cause it to be unsafe. Additional Notes and Service Hints are used to emphasize areas of
procedural importance and provide suggestions for ease of repair. The following definitions indicate the

use of these advisory labels as they appear throughout the manual:

/\N\DANGER

Danger indicates an unsafe practice that could result in death or serious
personal injury. Serious personal injury is considered to be permanent injury
from which full recovery is NOT expected, resulting in a change in life style.

AWARNING

Warning indicates an unsafe practice that could result in personal injury.
Personal injury means that the injury is of a temporary nature and that full
recovery is expected.

ACAUTION

Caution indicates an unsafe practice that could result in damage to the product.

NOTE

Note indicates a procedure, practice, or condition that must be followed in order for
the vehicle or component to function in the manner intended.

SERVICE HINT

A helpful suggestion that will make it quicker and/or easier to perform a procedure,
while possibly reducing service cost.

Page 2



Mack 2009 Engin p7 Mp8 Mp10 Cooling System Service M anual

INTRODUCTION

Service Procedures and Tool Usage

Anyone using a service procedure or tool not recommended in this manual must first satisfy himself
thoroughly that neither his safety nor vehicle safety will be jeopardized by the service method he selects.
Individuals deviating in any manner from the instructions provided assume all risks of consequential
personal injury or damage to equipment involved.

Also note that particular service procedures may require the use of a special tool(s) designed for a
specific purpose. These special tools must be used in the manner described, whenever specified in the
instructions.

/NDANGER

1. Before starting a vehicle, always be seated in the driver's seat, place the
transmission in neutral, apply the parking brakes, and push in the clutch
pedal. Failure to follow these instructions could produce unexpected
vehicle movement, which can result in serious personal injury or death.

2. Before working on a vehicle, place the transmission in neutral, set the
parking brakes, and block the wheels. Failure to follow these instructions
could produce unexpected vehicle movement, which can result in serious
personal injury or death.

/\N\DANGER

Engine-driven components such as Power Take-Off (PTO) units, fans and fan
belts, driveshafts and other related rotating assemblies, can be very
dangerous. Do not work on or service engine-driven components unless the
engine is shut down. Always keep body parts and loose clothing out of range
of these powerful components to prevent serious personal injury. Be aware of
PTO engagement or nonengagement status. Always disengage the PTO when
not in use.

/\NDANGER

Do not work under a vehicle that is supported only by a hydraulic jack. The
hydraulic jack could fail suddenly and unexpectedly, resulting in severe
personal injury or death. Always use jackstands of adequate capacity to
support the weight of the vehicle.

ACAUTION

Before towing the vehicle, place the transmission in neutral and lift the rear wheels
off the ground, or disconnect the driveline to avoid damage to the transmission
during towing.

REMEMBER,
SAFETY ...IS NO ACCIDENT!
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