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Disclaimers:

All information, illustrations and specifications in this manual are based on the latest
information available at the time of publishing. The illustrations used in this manual are
intended as representative reference views only. Moreover, because of our continuous
product improvement policy, we may modify information, illustrations and/for specifications
to explain and/or exemplify a product, service or maintenance improvement. We reserve
the right to make any change at any time without notice. YANMAR and YANRMAR are
registered trademarks of YANMAR CO., LTD. in Japan, the United States and/or other
countries.

All Rights Reserved:

No part of this publication may be reproduced or used in any form by any means -
graphic, electronic, or mechanical, including photocopying, recording, taping, or informa-
tion storage and retrieval systems - without the written permission of YANMAR CO., LTD.

Date of issue: February 2012
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YANMAR LIMITED WARRANTY
What is Covered by this Warranty?

Yanmar warrants to the original retail purchaser that a new Yanmar TNV Series Industrial Engine will be
free from defects in material and/or workmanship for the duration of the warranty period.

Note: Yanmar engines may be equipped with external components including, but not limited to: wiring
harnesses, electrical devices, control paneis, radiators, air filters, fuel filters, and/or exhaust systems
that are supplied and/or installed by manufacturers other than Yanmar. For warranty information on
such external components, please contact the machine or component manufacturer directly or see
your authorized Yanmar dealer or distributor.

THIS WARRANTY IS PROVIDED IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.
YANMAR SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE, except where such disclaimer is prohibited by law. IF SUCH
DISCLAIMER IS PROHIBITED BY LAW, THEN IMPLIED WARRANTIES SHALL BE LIMITED IN
DURATION TO THE LIFE OF THE EXPRESS WARRANTY.

How Long is the Warranty Period?

The Yanmar standard limited warranty period runs for a period of twenty-four (24) months or
two-thousand (2000) engine operation hours, whichever occurs first. An extended limited warranty of
thirty-six (36) months or three thousand (3000) engine operating hours, whichever occurs first, is provided
for these specific parts only: the cylinder block, cylinder head, crankshaft forging, connecting reds,
flywheel, flywheel housing, camshaft, timing gear, and gear case. The Warranty Period for both the
standard limited warranty and the extended limited warranty (by duration or operation hours) begins on the
date of delivery to the original retail purchaser and is valid only until the applicable warranted duration has
passed or the operation houirs are exceeded, whichever comes first.
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YANMAR WARRANTIES

Yanmar Limited Warranty - Continued

What the Engine Owner Must Do:

If you believe your Yanmar engine has experienced a failure due to a defect in material and/or
workmanship, you must contact an authorized Yanmar industrial engine dealer or distributor within thirty
(30} days of discovering the failure. You must provide proof of ownership of the engine, proof of the date of
the engine purchase and delivery, and documentation of the engine operation hours. Acceptable forms of
proof of delivery date inciude, but are not limited to: the original warranty registration or sales receipts or
other documents maintained in the ordinary course of business by Yanmar dealers and/or distributors,
indicating the date of delivery of the Yanmar product to the original retail purchaser. This information is
necessary to establish whether the Yanmar product is still within the warranty period. Thus, Yanmar
strongly recommends you register your engine as soon as possible after purchase in order to facilitate any
future warranty matters.

You are responsible for the transportation of the engine to and from the repair location as designated by
Yanmar. '

To Locate an Authorized Yanmar industrial Engine Dealer or Distributor:

You can locate your nearest authorized Yanmar industrial engine dealer or distributor by visiting the Yanmar
Corp., LTD. website at: ‘

http://www.yanmar.co.jp (The Japanese language page will be displayed.) For English language “click” on
“English Page’™)

» “Click” on “Network” in the website heading to view the “Yanmar Worldwide Network”
* Choose and “Click” on the desired product group.
+ “Click” on the lcon closest to your region.

» “Click” on the desired country or Associate company 1o locate your nearest author:zed Yanmar industrial
engine dealer or distributor. _

You may also contact Yanmar by clicking on “Inquiry” in the website heading and typing in your question or
comment. ‘

What Yanmar Will Do:

Yanmar warrants to the original retail purchaser of a new Yanmar engine that Yanmar will make such
repairs and/or replacements at Yanmar’s option, of any part(s) of the Yanmar product covered by this
Warranty found to be defective in material and/or workmanship. Such repairs and/or replacements will be
made at a location designated by Yanmar at no cost to the purchaser for parts or labor.
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YANMAR WARRANTIES

Yanmay Limited Warranty - Continued

What is Not Covered by this Warranty?

This Warranty does not cover parts affected by or damaged by any reason other than defective materials or
workmanship, including, but not limited to, accident, misuse, abuse, “Acts of God,” neglect, improper
installation, improper maintenance, improper storage, the use of unsuitable attachments or parts, the use
of contaminated fuels, the use of fuels, oils, lubricants, or fluids other than those recommended in your
Yanmar Operation Manual, unauthorized alterations or modifications, ordinary wear and tear, and rust or
corrosion. This Warranty does not cover the cost of parts and/or labor required to perform
normal/scheduled maintenance on your Yanmar engine. This Warranty does not cover consumable parts
such as, but not limited to, filters, belts, hoses, fuel injector nozzles, lubricants and cleaning fluids. This
Warranty does not cover the cost of shipping the product to or from the Warranty repair facility.

A}

Warranty Limitations:

The foregoing is Yanmar’s only obligation to you and your exclusive remedy for breach of warranty.
Failure to foliow the requirements for submitting a claim under this Warranty may result in a waiver of all
claims for damages and other relief. In no event shall Yanmar or any authorized industrial engine
dealer or distributer be liable for incidental, special or consequential damages. Such consequential
damages may include, but not be limited to, loss of revenue, loan payments, cost of rental of substitute
equipment, insurance coverage, storage, fodging, transportation, fuel, mileage, and telephone costs. The
limitations in this Warranty apply regardless of whether your claims are based on breach of contract, tort
(including negligence and strict liability} or any other theory. Any action arising hereunder must be brought
within one (1) year after the cause of action accrues or it shall be barred. Some states and countries do not
allow certain limitations on warranties or for breach of warranties. This Warranty gives you specific legal
rights, and you may also have other rights which vary from state to state and country to country.
Limitations set forth in this paragraph shali not apply to the exient that they are prohibited by law.

Warranty Modifications:

Except as modified in writing and signed by the parties, this Warranty is and shall remain the complete and
exclusive agreement between the parties with respect to warranties, superseding ali prior agreements,
written and oral, and all other communications between the parties relating to warranties. No person or
entity is authorized to give any other warranty or to assume any other obligation on behaif of
Yanmar, either orally or in writing.

Questions:

It you have any questions or concerns regarding this Warranty, please call or write to the nearest
authorized Yanmar industrial engine dealer or distributor or other authorized facility.

TNV Operation Manual iii



YANMAR WARRANTIES

Yanmar Limited Warranty - Continued

it is very important for the original retail purchaser to registér the Yanmar product. Registration
enables Yanmar to provide the best support for your Yanmar product.

At the time of purchase, Yanmar highly recommends registering the retail purchaser’s mformatzon through
website hitp://www.yanmar.co.jp as soon as possibie.

If it is not possible to access the Websde please contact the nearest authorized Yanmar industrial engine
dealer or distributot.
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YANMAR WARRANTIES

EMISSION SYSTEM WARRANTY

YANMAR CQO., LTD. LIMITED EMISSION CONTROL SYSTEM
WARRANTY - USA ONLY

Your Warranty Rights and Obligations:

California

The California Air Resources Board (CARB), the Environmental Protection Agency (EPA) and Yanmar Co.,
Ltd. hereafter referred to as Yanmar, are pleased to explain the emission control system warranty on
your industrial compression-ignition engine. In California, model year 2000 or later off-road
compression-ignition engines must be designed, built and equipped to meet the State’s stringent anti-smog
standards. In all states, 1998 and later non-road compression-ignition engines must be designed, built and
equipped to meet the United States EPA emissions standards. Yanmar warrants the emission control
system on your engine for the periods of time listed below provided there has been no abuse, neglect or
improper maintenance of your engine. '

Your emission control system may include parts such as the fuel injection system, the air induction system,
the electronic control system and the EGR (Exhaust Gas Recirculation) system. Also included may be
hoses, belts, connectors and other emission-related assemblies.

Where a warrantable condition exists, Yanmar will repair your non-road compression-ignition engine at no
charge to you including diagnosis, parts and labor.

Manufacturer’'s Warranty Period:

The model year 1998 or later certified and labeled non-road compression-ignition engines are warranted
for the periods listed below. If any emission-related part on your engine is found to be defective during the
applicable warranty period, the part will be replaced by Yanmar.

Engine Type Warranty Period by Number of Years or Hours of Operation

The warranty period is five (5) years or 3,000 hours of use, whichever occurs first.
In the absence of a device to measure the hours of use, the engine has a
warranty period of five (B) years.

Constant speed engines rated at or above
50 hp SAE (37 kW)

Constant speed engines rated under 50 hp
SAE {37 kW) with rated speeds greater than
ot equal to 3,000 rpm

The warranty period is two (2) years or 1,500 hours of use, whichever oceurs first.
In the absence of a device to measure the hours of use, the engine has a
warranty period of two (2) years.

Constant speed engines rated under 50 hp
SAE (37 kW) and engines rated at or above
26 hp SAE (19 kW) with rated speeds less
than 3,000 rpm

The warranty period is five (5) years or 3,000 hours of use, whichever occurs first.
In the absence of a device to measure the hours of use, the engine has a
warranty petiod of five (5) years.

Engines rated at or above 26 hp SAE
{19 kw)

The warranty period is five (5) years or 3,000 hours of use, whichever occurs first,
In the absence of a device io measure the hours of use, the engine has a
warranty period of five (5) years.

Engines rated under 26 hp SAE (18 kW)

The warranty period is two (2} years or 1,500 hours of use, whichever occurs first.
In the absence of a device 1o measure the hours of use, the engine has a
warranty period of twe (2) years.

B, TNV Operation Manual




YANMAR WARRANTIES

Limited Emission Control System Warranty - USA Only - Continued -

Warranty Coverage:

This warranty is transferable to each subsequent purchaser for the duration of the warranty period. Repair
or replacement of any warranted part will be performed at an authorized Yanmar industrial engine dealer or
distributor.

Warranted parts not scheduled for replacement as required maintenance in the Operation Manual shall be
warranted for the warranty period. Warranted parts scheduled for replacement as required maintenance in
the operation manual are warranted for the period of time prior to the first scheduled replacement. Any part
repaired or replaced under warranty shall be warranted for the remaining warranty period.

During the warranty period, Yanmar is liable for damages to other engine components caused by the failure
of any warranted part during the warranty period.

Any replacement part which is functionally identical to the original equipment part in all respects may be
used in the maintenance or repair of your engine, and shall not reduce Yanmar's warranty obligations.
Add-on or modified parts that are not exempted may not be used. The use of any non-exempted add-on or
modified parts shall be grounds for disallowing a warranty.

Warranted Parts:

This warranty covers engine components that are a part of the emission control system of the engine as
delivered by Yanmar to the original retail purchaser. Such components may include the following:

o Fuel Injection System

« Electronic Control System

¢ Cold Start Enrichment System
¢ |ntake Manifold

o Turbocharger Systems
Exhaust Manifoid

EGR System

@

o

Positive Crankcase Ventilation System

@

Hoses, belts, connectors and assemblies associated with emission control systems

Since emissions-related parts may vary slightly between models, certain models may not contain all of
these parts and other modsls may contain the functional equivalents.

vi TNV Cperation Manuai
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YANMAR WARRANTIES

Limited Emission Controf SySta’m Warranty - USA Only - Continued

Exciusions:

Failures other than those arising from defects in material and/or workmanship are not covered by this
warranty. The warranty does not extend to the following: malfunctions caused by abuse, misuse, improper
adjustment, modification, alteration, tampering, disconnection, improper or inadequate maintenance or use
of non-recommended fuels and lubricating oils; accident-caused damage, and replacement of expendable
items made in connection with scheduled maintenance. Yanmar disclaims any responsibility for incidental
or consequential damages such as loss of fime, inconvenience, loss of use of equipment/engine or
commercial loss.

Owner’'s Warranty Responsibilities:

As the engine owner, you are responsible for the performance of the required maintenance listed in
your owner’s manual. Yanmar recommends that you retain all documentation, including receipts, covering
maintenance on your non-road compression-ignition engine, but Yanmar cannot deny warranty solely for
the lack of receipts, or for your failure to ensure the performance of all scheduled maintenance.

Yanmar may deny your warranty coverage of your non-road compression-ignition engine if a part has failed
due to abuse, neglect, improper maintenance or unapproved modifications.

Your engine is designed to operate on diesel fuel only. Use of any other fuel may result in your engine no
fonger operating in compliance with applicable emissions requirements.

You are responsible for initiating the warranty process. You must present your engine to a Yanmar dealer as
soon as a problem exists. The warranty repairs should be completed by the dealer as expeditiously as
possible. If you have any questions regarding your warranty rights and responsibilities, or would like
information on the nearest Yanmar dealer or authorized service center, you should contact Yanmar
America Corporation at 1-800-872-2867.

¥, TNV Operation Manuai vii



YANMAR WARRANTIES

EMISSION-RELATED INSTALLATION INSTRUCTIONS (REF)

Failing to follow these instructions when installing a certified engine in a piece of nonroad equipment
violates Federal Law (40 CFR1068.105(B)), subject to fines or other penalties as described in the clean air
act.

_Installation of Nonroad Engines into Equipment

To ensure engines operate under the certified configurations, Yanmar has established defined application
requirements when installing any certified engine into a piece of equipment. The instructions outlined
below are included in our certification process and any failure to comply will be considered tampering.

Yanmar certifies engines to operate under variable speed or constant speed conditions. Engines certified
as constant speed are prohibited from installation into variable speed applications. The emission control
information fabel will identify an engine certified as constant speed.

Allowable Air Intake Restriction and Exhaust Back Pressure

Resistance to intake airflow and exhaust gas flow is generated in the intake and exhaust systems.
Exceeding the limitations will affect the operation of an engine and its certified configuration. Refer to the
installation requirements and limitations of the TNV Series Application Manual for the engine being
equipped with these systems.

Allowable Air Intake Restriction

. Allowable Air Intake Hestriction < kPa (mmAqg)
Engine Model - — — - -
Initial Upper Limit Upper Limit for Air Cleaner Replacement
Al TNV Models 2.94 (300) 6.23 (635)
Allowable Exhaust Back Pressure
. Aliowable Exhaust Back Pressure < kPa (mmAq)
Engine Model - - -
{nitial Upper Limit Upper Limit for Exhaust System Cleaning
2TNV70 4.96 (500) 5.88 {600)
JTNV70, 3TNV76 9.81 {1000) 11.77 (1200)
ITNVB2A, 3TNV84/88, 12.76 (1300) A 15.30 (1560)
4TNV84/88, 4TNVI4L, 4TNVSS,
4TNV108
3TNV84AT 7.85 (800) "9.81 {1000)
4TNVB4T, 4TNVIET, 4TNV108T 9.81 (1000) 11.77 (1200}
4TNVB4T-Z ‘ Figure 1: EGR Equipped Engines
ATNVEB-E/Z <VMsFigure 2; EGR Equ-ipped Engines
<CL>Figure 3: EGR Equipped Engines
4TNVE8T-Z Figure 4: EGR Equipped Engines
viii TNV Qperation Manual L
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YANMAR WARRANTIES
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YANMAR WARRANTIES

4TNVO8-Z<CL> For EPA Allowable Air Intake Restriction \
and Exhaust Back Pressure<On The Rated Output 1800min™'>
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Figure 3
4TNVGEBT-Z Allowable Air Intake Restriction and
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Figure 4

028316-008

Note: EGR-equipped engines have a range of allowable intake and exhaust restrictions; a minimum and a
maximum value. Larger versions of these figures are in the TNV Series Application Manuai.
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YANMAR WARRANTIES

Breather Sysiem

Crankcase breather systems should be designed to return crankcase blow-by gas to the intake manifold-
closed breather system. Yanmar's naturally aspirated engines are produced with the components
completing the exhaust breather system. For turbocharged engines (exciuding the variable speed
ATNVO8T), the breather system components must be installed with the intake system under the following
guidelines:

« Route the breather pipe from the valve cover to the return joint; avoid creasing and pitting

s The breather pipe and intake hoses must be made of oil resistant material

o The breather pipe will be installed to avoid any downward slopes that could create oil traps

« The return joint must be elevated above the outlet on the valve cover

» The return joint must be located between the air cieaner and turbocharger; < 300 mm from the alr cleaner

» The return joint must meet the following dimensions (mm):

Breather #
Pipe

428257-008

Figure 5

Yanmar offers a line of components compatible for our engines that can be used to install a crankcase
blow-by return. Refer to the installation requirements of the TNV Series Application Manual for further
explanation regarding application and components.

In-Use Testing Requirements

Exhaust systems should be designed so that a 20 cm (7.87 in.) extension can be instailed to the end of the
exhaust pipe for purposes of sampling emissions. For equipment that does not allow installation of an
extension pipe, a connection must be designed into the exhaust system for temporary attachment of
exhaust sampling equipment. An example of an approved connection would be internally threaded with
standard pipe threads of a size not larger than one-half inch, and shall be closed by a pipe-plug when not in
use.

Emission Gontrol Label

If you install the engine in a way that makes the engine’s emission control information label hard to read
during normal engine maintenance, you must place a duplicate label on the equipment, as described in 40
CFR 1068.105.

5. TNV Operation Manual ooxi



YANMAR WARRANTIES

Fuel inlet Label

Unless otherwise specified, Yanmar will also provide a supplemental fuel inlet label with each certified
engine for installation on the equipment. Permanently attach this label to the equipment near the fuel inlet.

installation Evaluation

Yanmar Co. Lid. and its regional headquarters will determine approval of applications to the guidelines of
the Application Manual, including these Emission-Related Installation Instructions.

To ensure engine performance and exhaust emissions compliance Yanmar will review net rated output
based on engine build, intake air restriction, exhaust back pressure, engine heat balance and any other
operational characteristic required under the Engine Instaliation Evaluation process.

Engine Maintenance

Equipment manufacturers are responsible for relaying all emission-related service intervals to the final
consumer of the product.

For equipment manufacturers who prepare their own warranty cards, owner's manuals, service manuals,
operation manuals and any related documents; they must reference the emission-related service intervals
and procedures indicated in Yanmar’s technical documents: Warranty Statement, Operation Manual,
Service Manual and Application Manual.

xii TNV Operation Manual
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Welcome to the world of Yanmar Engines! Yanmar
has been the leader in industrial diesel engines for
over 90 years. We developed the world’s first
practical small-sized diesel engine in 1933. Our
engineers are continuously developing new
technology to keep Yanmar on the leading-edge of
the industry. The TNV engine is only one example
of the new technology we have developed. We are
committed to maintaining our environment, and are
proud of our history of innovation, quality and
respect for operator safety.

To help you enjoy your Yanmar TNV engine for
many years to come, please follow these
recommendations:

= Read and understand this Operation Manual
before you operate the machine {o ensure that
you follow safe operating practices and
mainienance procedures.

» Keep this Operation Manualin a convenient place
for easy access,

» |f this Operation Manualis lost or damaged, order
a new one from your authorized Yanmar industrial
engine dealer or distributor.

o Make sure this manual is transferred to
subsequent owners. This manual should be
considered a permanent part of the engine and
rernain with it.

TNV Operation Manual

» Constant efforts are made to improve the quality
and performance of Yanmar products, so some
details included in this Operation Manual may
differ slightly from your engine. If you have any
questions about these differences, please contact
your authorized Yanmar industrial engine dealer
or distributor.

» The specifications and components (instrument

panel, fuel tank, etc.) described in this manual
may differ from ones installed on your machine.
Please refer to the manual provided by the
manufacturer of these components.

xiii



INTRODUCTION
RECORD OF OWNERSHIP

Take a few moments to record the information you need when you contact Yanmar for service, parts or
literature. _ : '

Engine Maodel:
Engine Serial No.:
Date Purghased:
Dealer:

Dealer Phone:

SYMBOL EXPLANATION

The following symbols are used throughout this manual to identify specific engine model information

This symbol indicates information pertaining to the following indirect injection engines:
s 2TNV70™

e 3TNV70~
e 3TNV76~

An asterisk (*} indicates the engines conform to the engine emission regulations (EPA
2008 rules).

This symbol indicates information pertaining to the following direct injection engines:
s 3TNV82A ¢ 3TNV82A-B*

« 3TNV84 o 3TNVB4T-Z**
o 3TNV84T s« 3TNVS4T-B*
o 3TNVES o 3TNV88-Z**
o 4TNV84 o 3TNV88-B*
o 4TNV8AT o 3TNV88-U*
o 4TNV8S o 4TNV84T-Z"
» 4TNVO4L o 4TNVBAT-B*
s 4TNV98 o 4TNV88-Z**

o ATNVO8T * 4TNV88-B*
° 4ATNV106 e 4TNV88-U*
* ATNV106T e 4TNVS8-Z**
o 4TNVO8-E**
o ATNVO8T-Z**
An asterisk (*) indicates the engines conform to the engine emission regulations (EPA
2008 rules).

A double asterisk (**) indicates the engines are e!ectronice{tly controlled and coniorm to the
engine emission regulations (EPA 2008 rules).
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 GAFETY STATEMENTS

yanmayr is concerned for your safety and your
machine’s condition. Safety statements are one of
the primary ways to call your attention to the
potential hazards asscciated with Yanmar TNV
engine operation. Follow the precautions listed
throughout the manual before operation, during
operation and during periodic maintenance
procedures for your safety, the safety of others and
to protect the performance of your engine. Keep the
labels from becoming dirty or torn and replace
them if they are lost or damaged. Also, if you need
to replace a part that has a label attached to it,
make sure you order the new part and label at the
same time.

This safety alert symbol appears
with most safety statements. It
means attention, become alert,
your safety is involved! Please read
and abide by the message that
follows the safety alert symbol.

Danger (the word “DANGER” is in white letters

with a red rectangle behind it) - indicates an

imminently hazardous situation which, if not
avoided, will result in death or serious injury.
Danger is limited o the most exireme
situations.

TNV Operation Manual

Warnmg (the word “WARNING” is in biack
letters with an orange rectangle behind it) -
indicates a potentially hazardous situation
which, if not avoided, could result in death or
serious injury.

Caution (the word “CAUT!ON” isin black Iettefs

with a yellow rectangle behind it) - indicates a
potentially hazardous situation which, if not
avoided, may result in minor or moderate injury.

Caution without the safety alert symbol indicates a
potentially hazardous situation that can cause
damage to the machine, personal property and/or
the environment or cause the machine to operate

impropetly.




SAFETY
SAFETY PRECAUTIONS During Operation and Maintenance

Before You Operate

SCALD HAZARD!

o NEVER remove the radiator cap if
the engine is hot. Steam and hot
engine coclant wili spust out and
seriously burn you. Allow the
engine to cool down before you
attempt to remove the radiator
cap.

NEVER permit anyone to operate the
L. engine or driven machine without

l proper training.

« Read and understand this Operation Manual
before you operate or service the machine to
ensure that you follow safe operating practices
and maintenance procedures.

s Tighten the radiator cap securely after you
check the radiator. Steam can spurf out
during engine operation if the cap is loose.

o ALWAYS check the level of the engine coolant
by observing the reserve tank.

» Failure to comply will result in death or
serious injury.

» Machine safety signs and iabels are additional
reminders for safe operating and maintenance
techniques.

» See your authorized Yanmar industrial engine
dealer or distributor for additional training.

EXPLOSION HAZARD!

o Keep the area around the battery
weli-ventilated. Whiie the engine
is running or the battery is
charging, hydrogen gas is
produced which can be easily
ignited.

o Keep sparks, open flame and any other form
of ignition away while the engine is running or
battery is charging.

s Never short out the battery terminals,
including when checking the remaining -
battery charge. This will resuli in a spark and
may cause an explosion or fire. Use a
hydrometer to check the remaining battery
charge. -

e If the electrolyte is frozen, slowly warm ’the
battery before you recharge it.

o Failure to comply wili resuit in death or
serious injury.

TNV Operation Manual ,
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SAFETY

FIRE AND EXPLOSION HAZARD!

» Diesel fuel is extremely flammable
and expiosive under certain
conditions.

« When you remove any fuei system component
to perform maintenance (such as changing
the fuel filter) place an approved container
under the opening to catch the fuel.

NEVER use a shop rag to catch the fuel.
Vapors from the rag are flammable and
explosive.

Wipe up any spills immediately.

Wear eye protection. The fuel system is under
pressure and fuel could spray out when you
remove any fuel system component.

Only use the key switch to start the engine.

NEVER jump-start the engine. Sparks caused
by shorting the battery to the starter terminals
may cause a fire or explosion.

if the unit has an electric fuel pump, when you
prime the fuel system, turn the key switch to
the ON position for 10 to 15 seconds to aliow
the electric fuel pump to prime the system.

i the unit has a mechanical fuel pump, when
you prime the fuel system, operate the fuel
priming lever of the mechanical fuel pump
several times uniil the fuel filter cup is filled
with fuel.

NEVER open the air vent valve while the fuel
system is being primed. The fuel fifter has an
internal air bleed port.

NEVER use diesel fuei as a cleaning agent.

NEVER remove the fuel cap with the engine
running.

Only fill the fuel tank with diesel fuel. Filling
the fuel tank with gasoline may result in a fire
and will damage the engine.

» NEVER refuel with the engine running.

TNV Operation Manual

° Keep sparks, open flames or any other form of

ignition (match, cigaretie, static eleciric
source) well away when refueling.

NEVER overfilt the fuel fank.

Fill the fuel tank. Store any containers
containing fuel in a well-ventilated area, away
from any combustibles or sources of ignition.

Be sure to place the diesel fuel container on
the ground when transferring the diesel fuel
from the pump to the container. Hold the hose
nozzle firmly against the side of the container
while filling it. This prevents static efectricity
buildup which could cause sparks and ignite
fuel vapors.

NEVER place diesel fuei or other flammabie
material such as oil, hay or dried grass close
to the engine during engine operation or
shortly after shutdown.

Before you operate the engine, check for fuel
leaks. Replace rubberized fuel hoses every
Iwo years or every 2000 hours of engine
operation, whichever comes first, even if the
engine has been out of service. Rubberized
fuel lines tend to dry out and become brittie
after two years or 2000 hours of engine
operation, whichever comes first.

When you prime the fuel system, operate the
fuel priming lever of the mechanical fuei
pump several times until the fuel filter cup is
filled with fuel.

Failure to comply will result in death or
serious injury.



SAFETY

CRUSH HAZARD

= When you need to transport an
engine for repair, have a helper
assist you to attach it to a hoist
and load it on a fruck.

« NEVER stand under a hoisted engine. If the
hoist mechanism fails, the engine will fall on
you, causing death or serious injury.

o Failure to comply will resuit in death or
serious injury.

BURN HAZARD!

* Batteries contain sulfuric acid.
NEVER allow battery fluid to
come in ¢contact with clothing,
skin or eyes. Severe burns could
result. ALWAYS wear safety
goggles and protective clothing
when servicing the battery. if
battery fiuid contacts the eyes
and/or skin, immediately flush the
affected area with a large amount
of clean water and obtain prompt
medical treatment.

» Failure to comply could result in death or
serious injury.

« Keep hands and other body parts
away from moving/rotating parts
such as the cooling fan, flywheel
or PTO shaft.

o Wear tight-fitting clothing and keep your hair
short or tie it back while the engine is
running.

» Remove all jewelry before you operate or
service the machine.

* NEVER start the engine in gear. Sudden
movement of the engine and/or machine
could cause death or serious personal injury.

e NEVER operate the engine without the guards
in place.

» Betore you start the engine make sure that all
bystanders are clear of the area.

s Keep children and pets away while the engine
is operating.

e Check before starting the engine that any
toois or shop rags used during maintenance
have been removed from the area.

» Failure to comply could result in death or
serious injury.
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SAFETY

EXHAUST HAZARD!

* NEVER operaie the engine in an
enciosed area such as a garage,
tunnel, underground room,
manhole or ship’s hold without
proper veniilation.

« NEVER block windows, venis, or other means
of ventilation if the engine is operating in an
enclosed area. All internal combustion
engines create carbon monoxide gas during
operation. Accumulation of this gas within an
enciosure could cause illness or even death.

+ Make sure that all connections are tighiened
to specifications after repair is made to the
exhaust system.

s Faliure to comply could result in death or
serious injury.

ALCOHOL AND DRUG HAZAE

° NEVER operate the engine while
you are under the influence of
alcohol or drugs.

« NEVER operate the engine when you are
feeling ifl.

¢ Failure to comply could result in death or
serious injury.
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EXPOSURE HAZARD!

» Wear personal protective
equipment such as gloves, work
shoes, eye and hearing protection
as reqjuired by the task at hand.

* NEVER wear jewelry, unbuttoned cuffs, ties or
loose-fitting clothing when you are working
near moving/rotating parts such as the
cooling fan, flywheel or PTO shaft.

° ALWAYS tie back leng hair when you are
wotking near moving/rotating paris such as a
cooling fan, flywheel, or PTO shaft.

¢ NEVER operate the engine while wearing a
headset to listen to music or radio because it
will be difficult to hear the alert signals.

o Failure to comply could resuit in death or
serious injury.

BURN HAZARDE

e Wait until the engine cools before
you drain the engine coolant. Hot
engine coolant may splash and
burn you.

o {f you must drain the engine oil while it is stiil
hot, stay clear of the hot engine oil to avoid
being burned.

o ALWAYS wear eye protection.

¢ Keep your hands and other body parts away
from hot engine surfaces such as the muffler,
exhaust pipe, turbocharger (if equipped) and
engine block during operation and shortly
after you shut the engine down. These
surfaces are extremely hot while the engine is
operating and could seriousty burn you.

s Failure to comply could result in death or
serious injury.



SAFETY

HIGH-PRESSURE HAZARD!

« Aveid skin contact with the
high-pressure diesel fuel spray
caused by a fuel system leak such
as a broken fuel injection line.
High-pressure fuel can penetraie
your skin and resuit in serious
injury. If you are exposed to
high-pressure fuel spray, obtain
prompt medical treatment.

o NEVER check for a fuel leak with your hands.
ALWAYS use a piece of wood or cardboard.
Have your authorized Yanmar industrial
engine dealer or distributor repair the
damage.

s Failure to comply could result in death or
serious injury.

SHOCK HAZ@RD‘

o Turn off the battery switch (if
equipped) or disconnect the
negative battery cable before
servicing the elecirical system.

s Check the elecirical harnesses for cracks,
abrasions, and damaged or corroded
connectors. ALWAYS keep the connectors
and terminals clean. ‘

» Failure to comply could resuit in death or
serious injury.

i SR B2l
ENTANGLEMENT HAZARD!

= Stop the engine before you begin
to service it.

%? .

» NEVER leave the key in the key switch when
you are servicing the engine. Someone may
accidentally start the engine and not realize
you are servicing it. This could result in a
serious injury.

= if you must service the engine while it is
operating, remove all jewelry, tie back long
hair, and keep your hands, other body parts

and clothing away from moving/rotating parts.

o Failure to comply could result in death or
serious injury.

SHDBEN M@WEMEN'@“ HAZAR@“

= Engaging the transmission or PTO at an
elevated engine speed could resull in
unexpected movement of the equipment.

o Failure to comply could result in death or
serious injury.
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SAFETY

A CAUTION
COOILANT HAZARD?

* Wear eye protection
and rubber gloves
when you handie long
life or extended life
engine coolant. If
contact with the eyes
or skin should occur,
flush eyes and wash
immediately with
ciean water.

e Failure to comply may result in minor or
moderate injury.

- & CAUT%@N

FLVEN@ OBJECT H&ZAR@?

» ALWAYS wear eye protection
when servicing the engine and
when using compressed air or
high-pressure water. Dusi, flying
debris, compressed air,
pressurized water or steam may
injure your eyes.

s Failure to comply may result in minor or
moderaie injury.

A CAUTION

= When using a 120 V system only, push the
change-over switch to the right (120 V).

* The main switch should always be kept in the
ON position during operation.

= Before starting the engine, ALWAYS turn the
switches on the working instruments (lighting
apparatus, motor, etc.) to their OFF position. lf
the switches are not OFF, the sudden
application of load when the engine is started
coutd be very dangerous.

TNV Operation Manual

NEVER attempt to adjust the low or high idle speed
limit screw. This may impair the safety and
periormance of the machine and shorten its life. If
adjustment is ever required, contact your
authorized Yanmar industrial engine dealer or
distributor.

It any problem is noted during the visual check, the
necessary corrective action should be taken before
you operate the engine.

» Only use diesel fuels recommended by Yanmar
for the best engine performance, to prevent
engine damage and to comply with EPA/ARB
warranty requirements.

= Only use clean diesel fuel.

> NEVER remove the primary strainer (if equipped)
from the fuel tank filler port. If removed, dirt and
debris could get into the fuel system causing it to
clog.

NEVER hold the key in the START position for
longer than 15 seconds or the starter motor will
overheat. '

Make sure the engine is installed on a level surface.
If a continuously running engine is installed at an
angte greater than (IDI = 25°, DI = 30°) in any
direction or if an engine runs for short periods of
time (iess than three minutes) at an angle greater
than (ID1 = 30°, DI = 35°) in any direction, engine oil
may enter the combustion chamber causing
excessive engine speed and white exhaust smoke.
This may cause serious engine damage.
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SAFETY

' NEVER attempt to adjust the low or high idle speed

limit screw. This may impair the safety and
performance of the machine and shorten its life. if
the idle speed limit screws require adjustment, see
your authorized Yanmar industrial engine dealer or
distributor.

Observe the following environmental operating
conditions to maintain engine performance and
avoid premature engine wear:

» Avoid operating in extremely dusty conditions.

» Avoid operating in the presence of chemical
gases or fumes.

o Avoid operating in a corrosive atmosphere such
as salt water spray.

» NEVER install the engine in a floodplain unless
proper precautions are taken to avoid being
subject to a flood.

= NEVER expose the engine to the rain.

Observe the following environmental operating
conditions to maintain engine performance and
avoid premature engine wear.

= The standard range of ambient temperatures for
the normal operation of Yanmar engines is from
-15 °C (+5 °F) to +45 °C (+113 °F).

s |f the ambient temperature exceeds +45 °C (+113
°F) the engine may overheat and cause the
engine oil to break down.

e if the ambient temperature is below -15 °C (+5 °F)
the engine will be hard to start and the engine oil
may not flow easily.

» Contact your authorized Yanmar industrial engine
dealer or distributor if the engine will be operated
outside of this standard temperature range.

The illustrations and descriptions of optional
equipment in this manual, such as the operator’s
console, are for a typical engine installation. Refer
to the documentation supplied by the optional
equipment manufacturer for specific operation and
maintenance instructions.

if any indicator illuminates during engine operation,
stop the engine immediately. Determine the cause
and repair the problem before you continue to
operate the engine.

» Only use the engine oil specified. Other engine
oils may affect warranty coverage, cause internal
engine components to seize and/or shorten
engine life.

s Prevent dirt and debris from contaminating the
engine oil. Carefully clean the oil cap/dipstick and
the surrounding area before you remove the cap.

» NEVER mix different types of engine oil. This may
adversely affect the lubricating properties of the
engine oil.

» NEVER overfill. Overfilling may result in white
exhaust smoke, engine overspeed or internal
damage.

NEVER use an engine starting aid such as ether.
Engine damage will resuit,
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SAFETY

« Only use the engine coolant specified. Other ‘ o ALWAYS be environmentally
engine coolants may affect warranty coverage, @ responsible.

cause an internal buildup of rust and scale and/or
shorten engine life.

« Prevent dirt and debris from contaminating the

engine coolant. Carefully clean the radiator cap » Follow the guidelines of the EPA or other
and the surrounding area before you remove the governmental agencies for the proper disposal of
cap. hazardous materials such as engine oil, diesel

fuel and engine coolant. Consuit the local

« NEVER mix different types of engine coolants. authorities or reclamation facility.

This may adversely affect the properties of the
engine coolant, » NEVER dispose of hazardous materials

irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

« NEVER overfill the engine with engine oil. » Failure to follow these procedures may seriously
harm the environment. .

« ALWAYS keep the oil level between the upper
and lower lines on the oil cap/dipstick.

9

For maximum engine life, Yanmar recommends that
when shutting the engine down, you allow the
engine to idle, without load, for five minutes. This
will allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, to cool slightly
before the engine itself is shut down.

NEVER engage the starter motor while the engine
is running. This may damage the starter motor
pinion and/or ring gear.

TNV Qperation Manual g



SAFETY

PRECAUTIONS FOR HANDLING
DESICCANT

Disposal:

This material is disposable as non-flammable.
however, the bag is flammable and if it is
necessary, then tear the bag and discard the bag
and the contents separately.

It is desirable to bury the contents in the bag under
ground.

Dispose in accordance with the disposal standards
for industrial waste defined by local laws and
reguiations.

Handling:

The contents of the bag do not leak out in the
normal use.

Take the following emergency measures, however,
if the contents leak out.

* [f the contents get on the skin, rinse thoroughly
with running water.

= {f the contents get in the eyes, rinse thoroughly
with water. Consult with doctors when any
abnormalities are found.

» |f the contents get in the mouth, rinse thoroughly
with water. Drink water to dilute if the content is
swallowed, though a small amount is harmless.
Consult with doctors when any abnormalities are
found.

Characteristics of Materials:

» Calcium Chloride {CaCl2)
e Grain Polysaccharide

o Grain Skins

» Ethylene Polymer(Bag)

Approx. 57 %
Approx. 28 %
Approx. 9 %
Approx. 5 %

Hazard Information:

e Explosiveness None

e Inflammability Inflammable
» Combustibility None

« Oxidation None

10

Establish a periodic maintenance plan according to
the engine application and make sure you perform
the required periodic maintenance at intervals
indicated. Failure to follow these guidelines will
impair the engine’s safety and performance
characteristics, shorten the engine’s life and may

" affect the warranty coverage on your engine. See

Yanmar Limited Warranty in the Warranty Section
of this manual.

Consult your authorized Yanmar industrial engine
dealer or distributor for assistance when checking
iterns marked with a . :

New Engine Break-in: .

» On the initial engine start-up, allow the engine to
idle for approximately 15 minutes while you check
for proper engine oil pressure, diesel fuel leaks,
engine oil leaks, coolant leaks, and for proper
operation of the indicators and/or gauges.

o During the first hour of operation, vary the engine
speed and the load on the engine. Short periods
of maximum engine speed and load are
desirable. Avoid prolonged operation at minimum
of maximum engine speeds and loads for the
next four to five hours.

» During the break-in period, carefully observe the
engine oil pressure and engine temperature.

» During the break-in period, check the engine ol
and coolant levels frequently.

Protect the air cleaner, turbocharger (if equipped)
and electric components from damage when you
use steam or high-pressure water to clean the
engine.
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SAFETY

NEVER use high-pressure water or compressed air
at greater than 28 psi (193 kPa; 19686 mmAg) ora
wire brush to clean the radiator fins. Radiator fins
damage easily.

The tightening torque in the Standard Torque Chart
in the Periodic Maintenance Section of this manual
should be applied only to the bolis with a “7” head.
(JIS strength classification: 7T)

» Apply 60 % torque to bolts that are
not listed.

= Apply 80 % torque when tightened to N
aluminum alloy.

If any indicator fails to illuminate when the key

switch is in the ON position, see your authorized
Yanmar industrial engine dealer or distributor for
service before operating the engine.

[f no water drips when the fuel filter/water
separator drain cock is opened, loosen
the air vent screw on the top of the fuel
filter/water separator by using a
screwdriver to turn it counterclockwise 2 - 3 turns.

This may occur if the fuel filter/water separator is
positioned higher than the fuel level in the fuel tank.
After draining the fuel filter/water separator, be sure
fo tighten the air vent screw.

* When the engine is operated in dusty conditions,
clean the air cleaner element more frequently.

o NEVER operate the engine with the air cleaner
element(s) removed. This may allow foreign
material to enter the engine and damage it

TNV Qperation Manual

The maximum air intake restriction, in terms of
differential pressure measurement, must not
exceed 0.90 psi (6.23 kPa; 635 mmAg). Clean or
replace the air cleaner element if the air intake
restriction exceeds the above mentioned value.

Make it a habit to perform daily checks. See Daify
Checks in the Before You Operate Section of this
manual.

Periodic maintenance prevents unexpected
downtime, reduces the number of accidents due to
poor machine performance and helps extend the
life of the engine.

o NEVER attempt to modify the engine’s design or
safety features such as defeating the engine
speed limit control or the diesel fuel injection
quantity control.

> Modifications may impair the engine’s safety and
performance characteristics and shorten the
engine’s life. Any alterations to this engine may
void its warranty. Be sure to use Yanmar genuine
replacement parts.

11
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YANMAR TNV ENGINE
FEATURES AND APPLICATIONS

Yanmar's series of TNV engines are
environmentally friendly and are designed to:

» Lower the amount of exhaust gas emissions.
» Reduce engine noise and vibration.

» Be easy to start thanks to the specially designed
fuel injection pump and combustion system.

e Be economical to run because diesel fuel and
engine oil consumption are reduced.

 Be easy to operate due io the minimum amount
of required maintenance and their compact
design. '

= Be durable and reliable due in part to the newly
designed fuel injection valve and fuel injection

pump.

Yanmar TNV engines are designed to supply power
1o a wide variety of driven machines including:

» Construction
= Agriculture

= Power Generation

We are sure that you will agree these features
provide excellent value in an industrial diesel
engine.

TNV Operation Manual

These engines are designed to deliver power to
driven machines by means of a “direct coupled
drive” or “pelt drive”” In direct coupled drive engine
applications, the engine’s flywheel housing ofr end
plate is coupled directly to the driven machine. In
belt drive engine applications, a belt drive is used 10
power the driven machine. If you have applications
that require a belt drive and/or front power take-off
(PTO), please contact your authorized Yanmar
industrial engine dealer or distributor.

The engine is designed for a wide range of
applications. Options, such as fuel tank, control
panel, indicators, gauges and alarms, are available
to customize the application.

Since designing the application and installing the
engine require special knowledge and skill, always
consult your authorized Yanmar industrial engine
dealer or distributor for these services. They will
help you:

» Select optional equipment. Optional equipment
should be selected to maich the work conditions
and environment,

» Maximize engine performance with a minimum
amount of downtime and safety related incidents
by carefully matching the characteristics of the
engine with the driven machine.

= Plan for safe fuel piping, exhaust piping, electrical
wiring, ventilation and accurate engine
installation.

» Design your applications so they meet
requirements of the local authorities.

13



PRODUCT OVERVIEW

COMPONENT IDENTIFICATION

2TNV70, 3TNV70, 3TNV76

Figure 1 shows where major indirect injection engine components are located.

1 —Lifting Eye (Flywheel End)
2 ~Engine Coolant Pump

3 —Lifting Eye {Engine Cooling Fan End)
4 ~Engine Cooling Fan

5 —V-Belt

6 -Crankshaft V-Pulley

7 —Side Filler Port (Engine Qil)
8 —Drain Plug (Engine Qit)*

9 —~Fuel Inlet

10~Mechanicat Fuel Pump

11 —Fuel Priming Lever

12 - Dipstick (Engine OIl)

13 ~Engine Oil Filter

(22) 00QOLE3A

14— Governor Lever

15 —Fuel Injection Pump

16 ~intake Manifold

17— Air Intake Port (From Air Cleaner)
18- Fuel Filter

19-Fuel Return to Fuel Tank
20— Top Filler Pott (Engine Oil)
21—-Rocker Arm Cover

22 ~Flywheel

23— Starter Motor

24 -~ Exhaust Manifold

25— Alternator

* Engine oil drain plug location may vary based on oil pan options.

14
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PRODUCT OVERVIEW
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Figure 2 shows where major direct injection engine components are located.

(1} (2)

*

(12} (11) (10) (9) (8)

1 —Lifting Eye (Fiywheel End)
2 ~Turbocharger*

3 —Lifting Eye (Engine Cooling Fan End)
4 —Engine Coolant Pump

5 —Engine Cooling Fan

6 —Crankshaft V-Pulley

7 —V-Belt

8 —Side Filler Port (Engine Oil)
9 —Drain Plug (Engine Oil)**
10~ Fuei injection Pump

11— Engine Oil Cooler™

12 - Engine Oi Filter

13 - Dipstick {Engine Oi)

(5)

Figure 2

14— Governor Lever

15 - Intake Manifold

16 —Fuel Filter

17 ~Fuel Inlet

18 - Fuel Heturn to Fuei Tank
19~ Top Filler Port (Engine Oi)
20 —-Rocker Arm Cover

21 - Air Intake Port (From Air Cleanet)
22 - Fiywheel

23 - Starter Motor

24— Exhaust Manifold

25— Alternator

 3TNV82A, 3TNVS4, 3TNVSAT, 3TNVE8, 4TNVE4, 4TNVBAT, ATNVSS, 4TNVO4L, 4TNV98,
| ATNVO8T, 4TNV106, FTNV106T, 3TNV82A-B, 3TNV84T-Z, 3TNV84T-B, 3TNVES-Z, 3TNV88-B,
i 3TNV88-U, 4TNV8S-Z, 4TNVSSE-B, 4TNVE8-U

00000158

* Only applies to 3TNVBAT, 4TNV84T, 4TNVIST, 4TNV106T.
* Engine oil drain plug location may vary based on cil pan options.
*** Not standard on all direct injection models.

f" TNV Operation Manual i5
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UCT OVERVIEW

ATNV8AT-Z, 4TNVSS-E, 4TNV98-Z, 4TNVIST-Z

Figure 3 shows where major direct injection engine components are located.

() (19) 4

(12) 11) (9) (i0) (8) (7)

1 ~Lifting Eve (Flywheel End)
2 —~Turbocharger*

3 ~Lifting Eye (Engine Cooling Fan End)
4 —Engine Coolant Pump

5 —Engine Cooling Fan

8 —Crankshaft V-Puliey

7 —-V-Belt

8 —Side Filler Port (Engine Qil)
9 ~Drain Plug (Engine Qil)**
16 - Fuel Injection Pump

11 - Engine Gil Cooler**
12—-Engine Oil Fiiter

13 - Dipstick (Engine Qil)

14 ~Eco-governor

* Only applies to 4ATNVB4T-Z, 4TNVIET-Z.
** Engine oif drain plug location may vary based on oil pan options.
*** Not standard on ali direct injection modeis.

** Only applies to 4TNV84T-Z, 4TNVI8T-Z.

16

Figure 3

@ 0 {26)

15—~Intake Manifold

16 —Fuel Filter

17~ Fuei inlet

18~ Fuei Beturn ic Fuel Tank
19~ Top Filler Port (Engine Qil)
20— Rocker Arm Cover

21~ Air Intake Port (From Air Cleaner)
22 —Flywheel

23 - Starter Motor

24 - Exhaust Manifold

25— Alernator

26 -EGR valve

27 ~-EGR cooler™**

28-EGR pipe

TNV Qperation Manuat i
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PRODUCT OVERVIEW

LOCATION OF LABELS

@)

Figure 4
Figure 5 shows the location of regulatory and safety labels on Yanmar TNV series direct
injection model engines.

5 Figure 4 shows the location of regulatory and safety labels on Yanmar TNV series indirect
injection model engines.

The typical location of the emission control

00C0585A

Figure 5

information label is shown (Figure 4, (1)).

Typical location of the engine nameplate is shown
(Figure 4, (2)).

Location of Labels/Nameplates on Direct injection Model Engines

Mode!

Engine Nameplate

EPAJARB Ceriification
lL.abel

87/68/EC Emission Control
Label

3TNV82A, 3TNV84, 3TNVBAT, 3TNVES,

3TNV82A-B, 3TNVE8-Z, 3TNVES-B,
JTNV8ES-U, 3TNVE4T-B, 3TNVBAT-Z

On the top of the locker
arm cover{cooling fan end)
Figure 5 left, (4}

On the top of the locker
arm cover {flywheel end)
Figure 5 left, (1)

On the exhaust side of the locker
arm cover{near the fiywheel)
Figure 5 left, (2)

ATNV84, 4TNVESE, 4TNVE4T,
4TNV8BB-Z, 4TNVE8-B, 4TNVES-U,
4TNV84T-Z

On the top of the locker
arm cover{cooling fan end)
Figure 5 left, (4)

On the top of the locker
arm cover(flywheel end)
Figure 5 left, (1)

On the exhaust side of the locker
arm cover{near the flywheel)
Figure 5 left, (1)

4TNVO4L, 4TNVES, 4TNVI8T,
4TNV108, 4TNV108T,
4TNVO8-Z, 4TNV98-E, 4TNVI8T-Z

On the top of the locker
arm cover(flywhee! end)
Figure 5 right, {4)

On the top of the locker
arm cover{center)
Figure 5 right, (1}

On the top of the locker arm
cover{fan end)
Figure 5 right, (3}

TNV Operation Manual
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PRODUCT OVERVIEW

Engine Nameplate (Typical)

;’(MODEL

DISPLACEMENT
ENGINE NO.

_\:

YANRMAR ©O., LTD.
MADE IN JAPAN

443223-00K00

EPA/ARB EMISSION CONTROL
REGULATIONS - USA ONLY

Yanmar TNV engines meet Environmental
Protection Agency (EPA) (U. 8. Federal) emission
control standards as well as the California Air
Resources Board (ARB, California) regulations.
Only engines that conform to ARB regulations can
be sold in the State of California.

Refer to EPA/ARB Installation 'F?equiremenfs USA

Only on page 67 and Required EPA/ARB
Maintenance USA Only on page 67 in the Periodic
Maintenance section of this manual. Also refer to
the Yanmar Co., Ltd. Limited Emission Control
System Warranty - USA Only on page v.

18

EMISSION CONTROL LABELS

Since emission control regulations are being issued
on a global basis, it is necessary to identify which -
regulations a particular engine complies with. We
have listed several different types of labels you
might find on your engine,

EPA/CARB

Labels (Typical)

EMISSION CONTROL INFORMATION )

THIS ENGINE COMPLIES WITH U.S. EPA REGULATIONS FOR T MY,
NONROAD AND STATIONARY DIESEL ENGINES,
LATRA LOW SULFUR FUEL ONLY PM 0300/ KiNh
ENGINEFAMILY : | _ _ 1 DISPLACEMENT : [ 1LIVERS
ENgINEMODEL : T T ECS L ]
FUEL RATE o wevstroke e 0 [ — — ]
REFER TO OWNER'S MANUAL FOR MAINTENANCE SPECIFICATIONS AND
ADJUSTMENTS.

o

% . YANRIAR G607,

b oy

(EPA)

(EMISSION CONTROL INFORMATION |

THIS ENGINE COMPLIES WITH UL S, EPA AND GALIFORNIA REGULATIONS
FOR [T H.Y. NONROAD AND STATIONARY / OFF-ROAD DIESEL ENGINES,

ULTRA LOW SULFUR FUEL ONLY

ENGINE FAMILY © [ _ _ 1 DISPLACEMENT : [ ] LITERS
ENGINEMODEL : E_ — — 1 8¢S ]

FUEL RATE [ IMWSTROKE @ Jww /(1o [ — ]
REFER TO CWNER'S MANUAL FOR MAINTENANGE SPECIFICATIONS AND
ADZUSTMENTS.

£
YANMAR GO,LTH,

(EPA & CARB)

TNV Operation Manual .
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PRODUCT OVERVIEW

THE 97/68/EC D

IRECTIVE 7 -
IMPORTANT ENGINE INFORMATION

CERTEFEE ENGENES THIS ENGIME CONFORMS TO 97/88/EC DIRECTIVE

. : . ' BERERLY L] I
The engines described in this manual have been ENGNENGOEL [y
certified by the 97/68/EC Directive. APPROVALNUMBER : ... ]
To identify the engines that meet this certification, @ YANMAR CO.LTD.
the 97/68/EC emission control label is affixed on h O7I68IEC) g

the engines.

ENGINE FAMILY

The EPA/ARB iabels and the 97/68/EC label ail have an Engine Family field. The following is an
explanation of the Engine Family designation:

9 YDX L 133 M 3 N :
l L_Method of air aspiration

L Number of cylinders

Engine speed specifications

Displacement (liter)

Non-road/Off-road engine

Yanmar Diesel

*2009 Model Year

A 2010
B 2011
G 2012

TNV Operation Manual 19




PRODUCT OVERVIEW

FUNCTION OF MAJOR ENGINE COMPONENTS

Components

Functions

Air Cleaner

The air cleaner prevents airborne contaminants from entering the engine.
Since the air cleaner is application specific, it must be carefully selected by
an application engineer. It is not part of the basic engine package as
shipped from the Yanmar factory. Periodic replacement of the air cleaner
filter element is necessary. See the Periodic Maintenance Schedule on
page 69 for the replacement frequency.

Alternator

The alternator is driven by a V-belt which is powered by the crankshaft
V-pulley. The alternator supplies electricity to the engine systems and
charges the battery while the engine is running.

Dipstick (Engine Qil)

The engine oil dipstick is used to determine the amount of engine oil in the
crankcase.

Electric Fuel Pump

The electric fuel pump makes sure there is a constant supply of diese! fuel
1o the fuel injection pump. The electric fuel pump is electro-magnetic and
runs on 12 V DC. An electric fuel pump may be installed as an option or as
standard equipment. Siandard equipment may vary based on engine model
and specification. If an electric fuel pump is installed, turn the key switch to
the ON position for 10 o 15 seconds to prime the fuel system.

Engine Cil Fiiter

The engine oit filter removes contaminants and sediment from the engine
oil. Periodic replacement of the engine oil filter is necessary. See the

Periodic Maintenance Schedide on page 68 or the replacement frequency.

Engine Ol Cooler
(If Equipped)

The engine cil cooler helps to keep the enging oil cool. Engine coolant from
the cooling system is circulated by the coeclant pump through an adapter at
the base of the engine to the oil cooler and then to the cylinder block and
back to the coolant pump.

Fuel Filter

The fuel filter removes contaminants and sediments from the diesel fuel.
Periodic repiacement of the fuel filter is necessary. See the Pariodic
Maintenance Schedule on page 69 for the replacement frequency. Please
note that the word “diesel” is implied throughout this manual when the
word “fuel” is used.

Fuel Filter/Water Separator

The fusi filter/water separator removes contaminants, sediment and water
from diesel fuel going to the fuel filter. This is a required component of the
fuei system and is standard equipment with every engine. The separator is
installed between the fuel fank and the fuel pump. Periodically drain the
water from the fuel filier/water separator using the drain cock at the bottom
of the separator.

Fuel Priming Lever

if the unit has a mechanical fuel pump, a fuel priming lever on the
mechanical fuel pump primes the fuel system. The fuel system needs to be
primed before you start the engine for the first time, if you run out of fuel, or
if fuel system service is performed. To prime the fuel system, operate the
fuel priming lever untii the cup in the fuei filter is full of fuel.

20
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PRODUCT OVERVIEW

Components

Functions

Fuel Tank

The fuel tank is a reservoir that holds diesel fuel. When fuel leaves the fuel
tank it goes to the fuel filter/water separator. Next, fuel is pumped to the fuel
fiter by the electric or mechanical fuel pump. Next the fuel goes to the fuel
injection pump. Since fuel is used to keep the fuel injsction pump cool and
lubricated, more fuel than necessary enters the injection pump. When the
injection pump pressure reaches a preset value, a reflief vaive aflows excess
fuel to be returned back to the fuel tank. The fuel tank is a required engine
component,

Mechanical Fuel Pump

The mechanical fuel pump is a diaphragm-type of pump and is instalted on
the fuel injection pump body. The mechanical fuel pump is driven by a cam
on the camsharft of the fuel injection pump. An electric fuel pump is available
as an option. The mechanical fuel pump is not installed on the fuel injection
pump if the electric fuel pump option is installed.

Side and Top Filler Port (Engine Oil)

You can fill the crankcase with engine oil from either the side or top fiiler
port depending upon which one is most convenient.

Starter Motor

The starter motor is powered by the battery. When you turn the key switch
in the operator's console to the START position, the starter motor engages
with the ring gear installed on the flywhee! and starts the flywheel in motion.

Turbocharger
{Only applies 1o 3TNV84T,
4TNVB4T, 4TNVIST,

The turbocharger pressurizes the air coming into the engine. It is driven by
a turbine that is energized by exhaust gases.

: TNV Operation Manual
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PRODUCT OVERVIEW

FUNCTION OF COOLING SYSTEM COMPONENTS

Components

Functions

Cooling System

The TNV engine is liquid-cooled by means of a cooling system. The cooling
system consists of a radiator, radiator cap, engine cooling fan, engine
coolant pump, thermostat, and reserve lank. Note that all cooling system
components are required for proper engine operation. Since some of
the components are application specific, they must be carefully
selected by an application engineer. The application specific items are
not part of the basic engine package as shipped from the Yanmar
factory.

= Engine Cooling Fan

The engine cooling fan is driven by a V-belt which is powered by the
crankshaft V-pulley. The purpose of the engine cooling fan is to circulate air
through the radiator.

* Engine Coolant Pump

The engine coolant pump circulates the engine coolant through the cylinder
block and cylinder head and returns the engine coolant to the radiator.

o Radiator The radiaior acts as a heat exchanger. As the engine coolant circulates
through the cylinder block it absorbs heat. The heat in the engine coolant is
dissipated in the radiator. As the engine cooling fan circulates air through
the radiator, the heat is transferred to the air.

« Radiator Cap The radiator cap controls the cooling system pressure. The cooling sysiem

is pressurized to raise the boiling point of the engine coolant. As the engine
coolant temperature rises, the system pressure and the cootant volume
increases. When the pressure reaches a preset valus, the release valve in
the radiator cap opens and the excess engine coclant flows into the reserve
tank. As the engine coolant temperature is reduced, the system pressure
and volume is reduced and the vacuum vaive in the radiator cap opens

aliowing engine coolant to flow from the reserve tank back into the radiator.

+» Reserve Tank

The reserve tank contains the overflow of engine coolant from the radiator.
If you need to add engine coolant to the system, add it to the reserve tank,
not the radiator. '

» Thermostat

A thermostat is placed in the cooling system to prevent engine coolant from
circulating into the radiator until the engine coclant iemperature reaches a
preset temperature. When the engine is cold, no engine coclant flows
through the radiator. Once the engine reaches its operating temperature the
thermostat opens and allows engine coolant to flow through the radiator. By
letting the engine warm up as quickly as possible, the thermostat reduces
engine wear, deposits and emissions.

22
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ELECTRONIC CONTROL SYSTEM
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PRODUCT OVERVIEW

ATNV84T-Z, ATNVES-E, 4TNVIS-Z,
4TNVSET-Z

Never use the E-ECU for other purposes than

intended or in other ways than specified by
Yanmar. Doing so could result in the violation
of emission controi regulations and will void
the product warranty.

improper use or misuse of the E-ECU may
result in death or serious injury due to an
abrupt and unexpected increase in engine
speed. :

Be sure to use the E-ECU in conjunction with
the engines whose models or serial numbers
are specified by Yanmar.

Other E-ECUfengine combinations than
specified will void the engine warranty.

Improper use or misuse of the E-ECU may
result in death or serious injury due to an
abrupt and unexpected increase in engine
speed.

TNV Operation Manual
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Replacing the fuel injection pump involves

rewriting the fuel injection data in the E-ECU.

Be sure to contact your local Yanmar deaier

before replacing the fuel injection pump.

Faiiure {o rewrite the fuel injection data before

replacing the fuel injection pump will void the
engine warranty.

improper use or misuse of the E-ECU may
result in death or serious injury due to an

abrupt and unexpected increase in engine
speed.

Replacing the E-ECU involves migrating the
fuel injection data to the existing E-ECU to the
new unit.

Be sure 1o contact your local Yanmar dealer
before replacing the E-ECU.

Failure to migrate the fuel injection data
hefore replacing the E-ECU wili void the
engine warranty.

Improper use or misuse of the E-ECU may
result in death or serious injury due to an
abrupt and unexpected increase in engine
speed.

23



PRODUCT OVERVIEW

Shut down the engine if the fault indicator comes
on.

Continuing running the engine with the fauit
indicator being on may result in a serious
malfunction of or damage to the engine, and will
void the engine warranty.

Do not energize the starter for a period of longer
than 15 seconds.

Take a pause of at least 30 seconds between
energization of the starter.

Otherwise the starter could suffer damage.

= High-pressure washing not recommended.

e Avoid using high-pressure washing for electronic
or electric devices installed in, on or around the
engine, including the E-ECU, relays and harness
couplers.

Otherwise such devices may suffer malfunction due
to water ingress into them.

24

= Do not plug or unpiug the E-ECU for a period of
at least 6 seconds after power to the unit has
been turned on or off.

= Do not touch connector pins of the E-ECU with
bare hands.
Doing so may result in corrosion of the connector
pins and/or damage to the internal circuits of the
E-ECU due to static electricity.

s Do not force a measuring probe into the female
coupler. :
Doing so may cause contact failure of the
connector pins, resulting in malfunction of the
E-ECU.

= Take care to prevent water from entering the
couplers when plugging or unplugging the
connector.
Water inside the couplers may cause corrosion,
resulting in malfunction of the E-ECU.

¢ Avoid plugging/unplugging the connector more
than approx. 10 times. '
Frequent plugging/unplugging of the connector
may cause contact failure of the connector pins,
resulting in malfunction of the E-ECU.

» Do not use the E-ECU that has ever suffered drop
impact.

Always check the battery for proper charge.

Otherwise the electronically controlled engines may
fail to start.

TNV Operation Manua! W di o
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PRODUCT OVERVIEW

Model 4TNVB4T-Z, 4TNV98-E, 4TNV98-Z and
4TNVO8T-Z engines come with the Exhaust Gas

. Recirculation (EGR) system to conform to the

engine emission regulations (EPA 2008 rules). The
EGR system and an electronic governor
(Eco-governor) constitute an electronic engine
control system.

The electronic engine control system regulates the
exhaust gas recirculation flow rate and the fuel
injection volume depending on the engine load and
speed signals from the engine controlier (E-ECU),
so that the exhaust gas is kept clean according to
the emission control regulations. Figure 6
iltustrates the electronic engine control system.

Features of the electronic engine control system
include:

Eco-govemor

Actuator

Coolant temperature
sensor

Starter Engine )

* Engine speed control schemes
Droop control/Low-idling speed up/Auto
deceleration/High-idling speed down/Black
smoke suppression

» Starfing aid
Auto preheating/After heating

* Engine failure detection

e CAN communication with the controi system of
the driven machine

The above features are detailed in the table on the
next pages.

Consuit the operation manual for the driven
machine for applicability of the features that
depends on the machine.

Operator's console
@

e ®.0
éf ;"s

Accelerator sensor

Figure 6

TNV Operation Manual
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PRODUCT OVERVIEW

MAIN ELECTRONIC CONTROL COMPONENTS AND FEATURES

4TNVI8T-Z

4TNV84T-Z, 4TNVIS-E, 4TNVE8-Z,

Component/Feature

Description

Engine controller (E-ECU)

Adjusts the rack position of the fuel injection pump depending
on the speed command signal from the accelerator sensor, thus
regulating the engine speed and power. The engine controller
also regulates the opening of the EGR valve depending on the
engine speed and power. It serves as the master station for the
following components/control features.

Electronic govertnor (Eco-governot)

Consists of the engine speed sensor, rack actuator, etc., and is
directly connected to the fuel injection pump in order to regulate
the rack position of the fuel injection pump depending on the
signals communicated with the E-ECUL

Fuel injection pump (for Eco-governo)

Is of single piunger type and equipped with a C3D solenoid
valve that allows the fuel injection timing to advance and the
injection quantity to increase, thereby improving the cold start
performance of the engine.

FGR valve

Controls the exhaust gas recirculation fiow rate depending on
the engine speed/load signals from the E-ECU. it is installed on
the top of the exhaust manifoid.

Acceleraior sensor

Unlike mechanical governors, the Eco-governor has no
governor lever. The accelerator sensor serves as the governor
lever to provide the speed command signal (voitage signal) to
the E-ECU for engine speed control. It is installed in the
operator cabin of the driven machine. Constant speed engines
for e.g. generator use do not require acceleraior sensors
because the engine speed can be shifted via a switch on the
operator's console. :

Optional -

CAN communicatlion capability is available as an option.

Fault indicator

Optional

Is installed on the operator's console. If a fault occurs in the
E-ECU or Eco-governor, the fault indicator flashes alerting the
operator to & fault. The number of flashes and/or the flashing
pattern vary depending on the type or source of the fauli,
enabling quick-fix.

Engine diagnosis tool

Onption for service

Allows the operator to froubleshoot the cause of a probiem
based on detailed information regarding the problem occurring
in the E-ECU or Eco-governor. This tool can also be used for
data maintenance tasks including programming and mapping.
See Troubleshooting Chart on page 98.

'} Engine coolant temperature sensor

Allows the CSD and ERG 1o be controlled in engine cold-start
conditions.

26
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PRODUCT OVERVIEW
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Component/Feature

Description

Giow plugs
Air heater

Optional

When the key switch is turned to the ON position, the glow
plugs/air heater are/is energized for up to 15 seconds (glow
plugs) or up to 23 seconds (air heater). The duration of
energization depends on the engine coolant temperature. The
HEAT indicator is on during energization. When the indicator
goes out, turn the key switch to the START position to start the
gngine.

After heatsar

Optional

In extreme cold start conditions, the after heater is energized for
up to 80 seconds or until the coolant iemperature reaches 10 °C
after the engine has staried, in order to help ensure the engine
continues to run without stall. This option is not available for
giow plug engines.

Proop control

Standard with VM series

Reduces the engine speed by a certain percentage from no
load to full (rated) load in steady state operation. The same
percentage droop is maintained even when the load increases
at any no-load speed.

Isochronous control

Standard with Cl. series
Optional with VM seties

Offers a constant engine speed from no load to full load. The
engine speed does not decrease even when the load increases
at any no-load speed.

Low-idling speed up

increases the low-idling speed to up to 1000 rpm depending on
the engine coolant temperature, When the coolant temperature
reaches a predetermined value, this feature returns the engine
speed to the normal low idle setting, thus reducing the warm-up
time.

High-idling speed
down

Optional

Decreases the high-idling speed depending on the engine
coolant temperaiure, When the coolant temperature falls to a
predetermined value, this feature returns the engine speed to
the normal high idle setting, thus minimizing the emission of
white smoke at low lemperatures.

Auto deceleration

Optional

Brings the running engine in low idle mode automatically when
the accelerator pedal is not operated for a predetermined period
of time. When the pedal is operated, i.e., the accelerator sensor
is activated, the fow idle mode is cancelled.

TNV Operation Manuai
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PRODUCT OVERVIEW

GAUGES AND INDICATORS

The operator's console provides you with the
means to start and stop the unit and a series of
gauges and indicators that inform you about the
current status of the engine. This is a required
engine component. Since the operator’s console is
application specific, it must be carefully selected by
an application engineer. It is not part of the basic
engine package as shipped from the Yanmar
factory.

The illustrations and descriptions of optional
equipment in this manual, such as the operator’s
console, are for a typical engine instaltation. Refer
to the documentation supplied by the optional
equipment manufacturer for specific operation and
maintenance instructions.

Gauges

The following gauges are located on a typical
operator's console. Some operator’s consoles may
not have the gauges described here or may have
different gauges. '

0000023A

Figure 7

238

(1)
(3) (2}
m@ MC-704HP-G4 (4)
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® vO e @
0000244
Figure 8

Tachometer - The tachometer display
(Figure 7, (1)) or (Figure 8, (1)) shows the engine
speed in revolutions per minute (RPM).

Engine Coolant Temperature - The engine
coolant temperature display {Figure 7, (2)) or
(Figure 8, {2)) shows the temperature of the engine
coolant.

Engine Oil Pressure - The engine oil pressure
display (Figure 7, {3)) or (Figure 8, (3)) shows the
pressure of the engine oil.

Hour Meter - The hour meter display

(Figure 7, (4)) or (Figure 8, (4)) shows the total
number of hours the engine has run. This is useful
for planning the Periodic Maintenance Procedures
on page 72.

TNV Qperation Manual
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1 Indicators

The following indicators are located on a typical
operator's console.

00000248

Figure 9

Q0000258

Figure 10

TNV Operation Manuai

HEAT Indicator (Figure 9, (1)) - The pre-heat
function is automatically activated when the key
switch is turned to the ON position. The indicator
flashes for several seconds (4 sec. for IDI models
with glow plugs, 15 sec. for DI models with glow
plugs or air heater} and when it goes out you can
turn the key switch to START.

Some electronically controlled engines have the
optional capability of controliing the glow plug/air
heater energization time via the key swiich. For
details, consult the operation manual for the driven
machine,

HEAT Indicator (Figure 10, (1)) - Note that on this
type of panel you must {urn the key fo the HEAT
position {Figure 10, (5)) to activate the inlet air
heater or glow plugs. The indicator will flash for
several seconds (4 sec. for 1Dl models with glow
plugs, 15 sec. for DI models with glow plugs or air
heater) when you turn the key to HEAT and when it
goes out, you can turn the key switch to START.

Battery Charge (Figure 9, (2)) or (Figure 10, {2)) -
This indicator will come on if there is a problem in
the charging system. This indicator does not
indicate if the battery is discharged. See
Troubleshooting Chart on page 98.

Engine Oif Pressure (Figure 9, (3)) or

(Figure 16, {3)) - This indicator will come on if the
engine oil pressure is below or exceeds normal
limits. See Troubleshooting Chart on page 98.

Engine Coolant Temperature (Figure 9, (4)) or
(Figure 10, {4)) - This indicator will come on if the
engine coolant temperature exceeds normal limits.
See Troubleshooting Chart on page 96.

Auxiliary {Figure 9, (5)) - Used for special
applications.
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GAUGES AND INDICATORS OF ELECTRONIC CONTROL SYSTEM

ATNV84T-Z, ATNVIS-E, 4TNVI8-Z,
4TNVSST-Z

Gauges

The following gauges are located on a typicat
operator's console of the electronically controlied
engines. Some operator's consoles may not have
the gauges described here or may have different
gauges.

The illustrations and descriptions of optional
equipment in this manual, such as the operator's
console, are for a typical engine installation. Refer
to the documentation supplied by the optional
equipment manufacturer for specific operation and
maintenance instructions.

Indicators

The foliowing indicators are located on a typical
operator's console.

See the Gauges and Indicators section for
description of indicators that are not described
below.

1 @ 3 @ 6 6

QOptional key switch:Tuming it to
ON energizes the glow piugs or
air heater automaticatty.

Figure 11
Figure 11 Typical Operator's Console

30

Fault (Figure 11, (1)) (optional) - This indicator
will flash if a fault occurs in the E-ECU or
Eco-governor. The number of flashes and/or the
flashing pattern vary depending on the type or
source of the fault. See Troubleshooting Chart on
page 98.

Auxiliary {Figure 11, (2)) - Reserved as an
optional fault indicator.

HEAT (Figure 11, (3)) - This indicator will come on
when the key switch is turned to the HEAT position
{Figure 11, (7)) and stay on as long as the glow

plugs {of model 3TN84T-Z only) or air heater arefis
energized (15 sec. for models with glow plugs or air
heater) during engine cold start. When the indicator
goes out, you can turn the key switch to START.

Turning the optional key switch (Figure 11, (8)) to
ON allows you to energize the glow plugs for up to
15 sec. or the air heater up to 23 sec. depending on
the engine coolant temperature.

When an optional after heater is installed, it is
energized for up to 80 sec. after the engine has
started, during which, however, the indicator is not
on.

Others (optional) - Other optional indicators
including those for indicating the air cleaner is
clogged or the water separator is filled with water
can also be installed on the console. See the
operation manual for the driven machine for details.

Machine events including alarms and faults are all
stored in memory of the E- ECU and can be loaded
into the service tool.

TNV Operation Manual :
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PRODUCT OVERVIEW

. CONTROLS
' Key Switch

The key switch for the operator's console illustrated
in Figure 12 has three positions - OFF, ON and
START. .

/(1)

@

T (3)

G00GO11A

Figure 12

For maximum engine life, Yanmar recommends that
when shutting the engine down, you allow the
engine 1o idle, without load, for five minutes. This
will allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, {0 cool slightly
before the engine itself is shut down.

OFF (key straight up and down} (Figure 12, (1))
and (Figure 13, (1)) - When you turn the key to this
position the engine shuts down. Electric current to
the gauges and indicators is shut off. You can insert
and remove the key in this position.

,h, TNV Operation Manual

ON (Figure 12, (2)) and (Figure 13, (2)) - This is
the position the key will be in when the engine is
running. When the engine is not running, use this
position to energize the gauges, indicators, electric
fuel pump and auxiliary devices.

NEVER hold the key in the START position for
fonger than 15 seconds or the starter motor will
overheat.

START (Figure 12, (3)) and (Figure 13, (3)) - Turn
the key to this position to start the engine. As soon
as the engine starts, release the key and it will
automatically return to the ON position. Some key
swiiches may be equipped with a feaiure that
prevents you from turning the key to the START
position while the engine is running. When
operating a key switch with this feature, you cannot
turn the key o the START position without first
returning the key to the OFF position.

The key switch for the operator’s console illustrated
in Figure 13 has four positions - OFF, ON, START,
and HEAT.

(1)

L—(2)

(3)

C000021A

Figure 13
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For maximum engine life, Yanmar recommends that
when shutting the engine down, you allow the
engine to idle, without load, for five minutes. This
will allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, to cool slightly
pefore the engine itself is shut down.

NEVER hold the key in the START position for
longer than 15 seconds or the starter motor will

overneat.

HEAT (Figure 13, (4)) - You must turn the key to
the HEAT position to activate the inlet air heater.
The indicator will flash for several seconds when
you turn the key to HEAT. You can turn the key to .
START when the indicator goes out.

Glow Plugs

3TNVS2A-8, 3TNVES-B, 3TNVES-Z,
3TNV88-U, 4TNV88-Z, 4TNVE8-B,
4TNV88-U

Glow plugs help make the engine easy to start at
cold temperatures. During the engine starting
sequence, the glow plugs are activated for
approximately 4 seconds. After the pre-heal
indicator goes out, the engine can be started.

These plugs are instalied in the cylinder head swirl
chambers for IDI engines or in the combustion
chambers for DI engines.

32

inlet Air Heater

3TNV84T-Z, 3TNVEAT-B, 4TNVEAT-Z,
ATNV8AT-B, 4TNV98-Z, 4TNVIS-E,
ATNVIST-Z,

3TNV82A, 3TNV84, 3TNV84T, 3TNVES,
ATNVB4, ATNVSAT, 4TNVSS, 4TNVI4L,
ATNV98, ATNVIST, 4TNV106, ATNVI06T

00QUOZTA

Figure 14

The inlet air heater (Figure 14, (1)} is located on
the intake manifold. Heated inlet air helps the
engine to start easier in cold weather. During the
engine starting sequence the inlet air heater is
activated for approximately 15 seconds. After the
pre-heat indicator goes out, the engine can be

started.
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Governor Lever

NEVER attempt to adjust the low or high idle speed
limit screw. This may impair the safety and
performance of the machine and shorten its life. if
adjustment is ever required, contact your
authorized Yanmar industrial engine dealer or
distributor.

The governor lever (Figure 15, (1)) controls the
engine speed. The lever is linked to the engine
speed control device in the driven machine.

The high idle speed limit screw (Figure 15, (2)}
restricts the maximum engine speed when the
engine is operated without a load.

The low idle speed limit screw {Figure 15, (3)) seis
engine speed while it is idling.

TNV Operation Manual

Speed Control of Electronically
Controlled Engines

3TNVEBAT-Z, 4TNVE4T-Z, 3TNV88-Z, 4TNVS8-Z,
4TNV9I8-Z, 4TNVOS-E, 4TNVIST-Z

The electronically controlled engines have no
governor lever. For these engines, the position
signal of the throttle lever or accelerator pedal of
the driven machine is converied into an electric
signal by the accelerator sensor Figure 16, which
is then delivered to the rack actuator of the
Eco-governor Figure 18 through the E-ECU
Figure 17, allowing the engine speed to be
controlied.

Figura 17
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Rack Actuator

()

Moo 7 ]

R
it

Figure 18
Engine Stop Solenoid

¢ GOOQ0ZEA

Figure 19

When the key is turned to the ON position, the
engine stop solenoid (Figure 19, (1)) is energized
and allows the fuel injection pump to deliver fuel {0
the engine, allowing the engine to be started. When
the key is turned to the OFF position, the engine
stop solenoid is de-energized and shuts off the fuel
supply from the fuel injection pump to the engine,
causing the engine 1o stop.

The electronically controlled engines have no
engine stop solenoid. The E-ECU controls the
engine start/stop sequence.

34

Electronic Engine Speécﬁ Control

3TNV84T-Z, 4TNV84T-Z, 3TNVES-Z,
4TNV88-Z, 4TNVS8-Z, 4TNVIS-E,
ATNVIST-Z

Engine Speed Curves

Figure 20 shows typical engine speed curves that
outline the relationship between engine speed and
load.

Droop Conirol

The VM series engines for general use are
designed so that the engine speed is reduced by a
certain percentage from 30 % load to full rated
toad. See curves (1) in Figure 20 below. The same
percentage droop is maintained at any no-load
speed.

fsochronous Controf

The CL series consists of isochronous design
engines, the speed of which is kept constant from
no foad to full rated load. See curves (2} in
Figure 20 below.

Some VM series engines for general use may be
custom-engineered and have the isochronous
capability. Consult the operation manual for the
driven machine for application details of such
engines.

120% .,..,..;«u..a'...,.'é...."
110%|amnmmm d
100%prneanas wfp w4

Torgue

- L3 : ¥ ’
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800min" © 60% 100%
Engine speed
Figure 20
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Figure 21

Figure 21 Typical Operator's Console and Switch
Arrangement

Low-idling Speed Up

This feature increases the low-idling speed to some
extent depending on the engine coolant
temperature. When the coolant temperature
reaches a predetermined value, this feature returns
the engine speed to the normal low idle setting,
thus reducing the warm-up time.

Auto Deceleration (optional)

This feature brings the running engine in low idle
mode automatically when the accelerator pedal is
not operated for a predetermined period of time.
When the pedal is operated, i.e., the accelerator
sensor is activated, the low idle mode is cancelled.

A certain ON/OFF combination of switches (1) - (4)
on the operator's console Figure 21 will implement
this optional feature. For details, see the operation
manual for the driven machine.

TNV Cperation Manuat

High-idling Speed Down (optionai)
This feature decreases the high-idling speed

~ depending on the engine coolant temperature.

When the coolant temperature falls to a
predetermined value, this feature returns the
engine speed to the normal high idle setting, thus
minimizing the emission of white smoke at low
temperatures.

A certain ON/OFF combination of switches {1} - (4)
on the operator's console Figure 21 will implement
this optional feature. For details, see the operation
manual for the driven machine.

Others

Other optional features can be provided by
selecting certain ON/OFF combinations of switches
(1) - (4) on the operator's console Figure 21 will
implement this optional feature. For details, see the
operation manual for the driven machine.
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This section of the Operation Manual describes the
diesel fuel, engine oil, and engine coolant
specifications and how to replenish them. It also
describes the daily engine checkout.

. TNV QOperation Manual
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BEFORE YOU OPERATE

DIESEL FUEL

Diesel Fuel Specifications

Diesel fuel should comply with the following
specifications. The table lists several worldwide
specifications for _diesei fuels. :

Diesel Fue! Specification Location
ASTM D975 USA
Mo. 1D §15
No. 2D 515
£N590:96 European Union
ISD 8217 DX international
BS 2869-A1 or A2 United Kingdom
JIS K2204 Grade No.2 Japan
KSM-2610 Korea
GB252 China
38

Additional Technical Fuel Requirements

e The fuel cetane number should be equal to 45 or
higher.

« The sulfur content must not exceed 0.5 % by
volume. Less than 0.05 % is preferred. For
electronically controlled EGR engines, use fuel
with sulfur content of less than 0.1 %.

A higher sulfur content fuel may cause sulfuric
acid corrosion in the cylinders of the engines.
Especially in U.S.A. and Canada, Ultra Low Sulfur
fuel must be used.

» Bio-Diesel fuels. See Bio-Diesel Fuels on
page 39.

» NEVER mix kerosene, used engine oil, or
residual fuels with the diesel fuel.

o Water and sediment in the fuel should not exceed
0.05 % by volume.

» Keep the fuel tank and fuel-handiing equipment
clean at all times.

» Poor quality fuel can reduce engine performancé
and/or cause engine damage.

» Fuel additives are not recommended. Some fuel
additives may cause poor engine performance.
Consult your Yanmar representative for more
information.

"o Ash content not to exceed 0.01 % by volume.

» Carbon residue content not to exceed 0.35 % by
volume. Less than 0.1 % is preferred.

+ Total aromatics content should not exceed 35 %‘
by volume. Less than 30 % is preferred.

o PAH (polycyclic aromatic hydrocarbons) content
should be below 10 % by volume.

= Metal content of Na, Mg, Si, and Al should be
equal to or lower than 1 mass ppm. (Test analysis
method JP1-58-44-95)

o | ubricity: Wear mark of WS1.4 should be Max.
0.018 in. (460 ym) at HFRR test.

TNV Operation Manual
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Bio-Diesel Fuels

1.

General Description of Biodiesel

(a) Biodieselisa renewable, oxygenated fuel made

from agricultural and renewable resources such
as soybeans or rapeseeds. Biodiesel is a fuel
comprised of methyl or ethyl ester-based
oxygenates of long chain fatty acids derived
from the transesterification of vegetabie oils,
animal fats, and cooking oils. it contains no
petroleum-based diesel fuel but can be blended
at any level with petroleum-based diesel fuel. In
case it is not blended with petroleum-based
diesel fuel such biodiesel is referred to as

“B 100", which means that if consists of 100 %
{pure) biodiesel. However, most common
biodiesel is blended with conventional
(petroleum-based) diesel fuel. The percentage
of the blend can be identified by its name. The
most common blends are “B 5” (consisting of

5 % bio- diesel and 95 % conventional
petroleum-based diesel fuel) and “B 20" (a blend
of 20 % biodiese! and 80 % conventional diesel).
Raw pressed vegetable oils are not considered
to be biodiesel.

(b) Advantages of Biodiesel:

« Biodiesel produces less visible smoke and a
lower amount of particulate matter.

o Biodiesel is biodegradable and nontoxic.

» Biodiesel is safer than conventional diesel fuel
because of its higher flash point.

Following the increased interest in the reduction
of emissions and the reduction of the use of
petroleum distillate based fuels; many
governments and regulating bodies encourage
the use of biodiesel.

Disadvantages of Biodiesel:

Concentrations that are higher than 5 % of
biodiesel (higher than B 5) can have an adverse
affect on the engine’s performance, its integrity
and/ or durability. The risk of problems occurring
in the engine increases as the level of biodiesel
blend increases. The following negative affects
are exemplary and typical for the usage of high
concentrated biodiesel blends:

TNV Operation Manual

e Biodiesel can accelerate the oxidation of
Aluminum, Brass, Bronze, Copper and Zinc.

= Biodiesel damages, and finally seeps through
certain seals, gaskets, hoses, glues and
plastics.

= Certain natural rubbers, nitride and butyl
rubbers will become harder and more brittle as
degradation proceeds when used with
biodiesel. '

» Biodiesel typically creates deposits in the
engines.

s Due to its natural characteristic, biodiesel will
decrease the engine output by approximately 2
percent (in case of B 20) comparing to
conventional (petroleum-based) diesel fuel.

s The fuel consumption ratio will increase by
approximately 3 percent (in case of B 20)
comparing io conventional diesei fuel.

. Approved Engines

All of the following engine series of Yanmar can
be operated with biodiesel with concentrations
up to B 20. In case of using biodiese! fuel up to
B 5 concentrations, no special preparations etc.
have to be made and the original operating
conditions and service intervals as stated in the
operating manuals apply. In case of running
below indicated engines with biodiesel
concentrations above B 6 up to B 20, the required
operating conditions (see below No. 4) have tobe
observed.

Other than the following listed engines cannot be
run with biodiesel.

« 3TNM68, 3TNM72, 2TNV70, 3TNV70 and
3TNV76
Tier 2 and Tier4

o 3TNV&2A, 3TNV84, 3TNV84T, 3TNVE8,
4TNV84, ATNVBAT, 4TNV88, 4TNVO4L,
ATNVO8 and 4TNV98T
Tier 2, Tier3 and/or intetim Tier 4

» ATNV106 and 4TNV106T
Tier2

39
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° 4TNE92, 4TNES4L and 4TNE98 for forklift
application
Tier 2 and interirn Tier 4

Approved Fuel

In case of using biodiesel (only concentrations
up to B 20) such fuel should comply with the
below recommended standards. However, raw
pressed vegetable oils are not considered to be
biodiesel and are not acceptable for use asfuelin
any concentration in Yanmar engines.

(a) EN14214 (European standard) and/or ASTM

(b}

(@)

(b)
()

40

D-6751 (American standard).

All applicable engines can be operated with
biodiesel fuel up to B 20 (20 % bio-fuel blend) as
a maximum concentration. . :

(For your information: In Japan, the legaily
allowed maximum concentration for on-road
applications is B 5.)

Conditions for the Operation with Biodiesel
{B 6 through B 20)

When operating your applicablte Yanmar engine
(No. 2) with biodiesel blends concentrated above
B5, we seriously recommend cbserving the
following operation, service and maintenance
conditions:

The original service interval of the below stated
services as indicated in the respective Yanmar
engine standard operation manual, the
application manual and the service manual
should be halved (please refer to your own
manuals for the each service interval):

s Replacement inierval of engine oil filter, engine
oil and the fuel filter.

e Cleaning interval of the water separator .
» Drain interval of the fuel tank.

[t is required to inspect, clean and adjust the fuel
injector every 1000 operating hours.

Replacement of the following parts before using
the recommended biodiesel: '

¢ Fuel hose
» Fuel feed pump (Diaphragm type)

¢ If not already installed, a water separator
needs to be built in

® O-ring of fuel filter
e O-ring of water separator

Please refer to the attached list of exchange
parts for details.

(d) Piease use only biodiesel fuel that is appropriate

to the intended operation environment of the
engines. This especially applies if the operating
ambient temperature falls below 0 degree
centigrade.

{e)} Operation with biodiesel requires daily

maintenance as foillows:

 Please daily check the engine oil fevel. If the oil
level rises above the oil level of the previous
day, the engine oil needs to be immediately
replaced.

» Please daily check the water levei of the water
separator. If the water level rises above the
“max” indicator, an immediate drain of the
water separator is required.

Biodiesel blends up to B 20 can only be used for
a limited time of up to 3 months of the date of
biodiesel manufacture. Therefore biodiesel
needs o be used at latest within 2 months from
the time of filling the tank or within 3 months
from the time of production by the fuel supplier,
whichever comes first, -

{g) Before a long-term storage without operating

the engine, the biodiesel needs fo be drained
out completely and the engine has to be run for
5 hours with conventional diesel fuel as
indicated in your operation manual.

TNV Operation Manual
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KIT Parts List for B 20 (All TNV Engines)

rmirametian

KIT-¥270BGS-Bi

KIT-V370BGS-BI

KiT-v382BGS-BI

KIT-v384BGS-BI

2TNVT0 3TNVT0,76 FTNVBZA STNVB4(T),88
Di9446-56250 D19746-E6250 D29263-59250 D29283-50960
No. (1) {1) (1) (1)
Cength 2000 5600 5600 2000
Fuel olﬂgfgzr;k Fart No. 13594650050 3564586050 12594550050 129946-55050
/- Fuel U1 Part Narme FST CMiP FOT WP EOT CMP FO-T CiiP
Number 2 2 2 2
No. @ & ) @
Tength 380 450 660 7000
fgi;fg?ﬂ,’;::r‘p Bart No. 119546-56030 T18546-50020 10894659040 129945-56040
Bart Name EW-T CMP FO-T CMP FO-TCMP FO-T CWiP
Number 1 1 H 1
No, G (&) @) )
el Ol Filter Cength 230 570 276 330
F el Injoction Pump BPart No. 129236-58000 T19546-59200 TT0546-E6500 125536-56000
Part Name CWT CMP FO-T CMP FOT CMP FO-T CMP
Number 1 1 1 i
No. @) a0 ©) @
Fuet Infootion Pump Tength 350 450 380 306 7
el Ol Filter Bart No. T18546-59270 11054686220 115846-59200 159536-55010
Part Name FO-F CMP FO-T CviP FO-T CMP FOT CMP
Number 1 1 H 1
| R
c o CAP CAP
ap, Fuei Injection Nozzle Part Name No Need No Need oLIp cLe
Number ; ?l
No. RE) K]
Fuel Injection Nozzle Length 15 15
“Fuel Infection Noszle Par No. No Need No Need T50486-50561 {56486-59587
Part Name FO-T CMP FO-T CMP
Number 2 2
Mo, 16} {6 1553 an
Fuel Injection Nozzle Length . 180 150 Formed Pipe Formed Pipe
 Fuel ihjection Pamp Part No. T19546-59300 11654659300 1266365567 100636-59561
Bart Narme FO-T CMP EO-T CMP FOT OMP FO-T CMP
Number 1 1 1 1

Fuel Ol Filter

Need 1o change only O-ring.
P44 24316-000440 > A

Need

Mo
(Because of cartridge type)

Water Separator

Need to change only O-ring.
P44: 24316-000440 --> B

Need to change only O-ring.
375 : 24326-000750 > C
P16 : 24316-000160 > D

P7 1 24318-000070 > E
G651 24326-000650 > C
(Need only for TAIYO-GIKEN)

L3
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KIT-VAB4BGS-BI | KIT-VAB4TBGS-B1! KIT-V494GS-Bl KIT-VA08ZGS-B1 | KIT-V4106BGS-BI
ATNVO4L,28(T ATNVIE(T)
4TNVS4,88 ATNVE4T Tier 2 ) Tier 3( ATNV1068(T)
D29683-59250 D29683-59260 D29946-59250 D29943-59250G 023946-59250
No. (1} (1) {13 (1} {1)
Lengih 2000 2000 2000 2000 2000
f:jfiijgligia'rll:r;k Part No. 129846-59050 129948-59050 129946-59050 129946-59050 1289486-590650
Part Name FO-T CMP FO-T CMP FC-T Clip FO-T CMP FO-T CMP
Number 2 2 2 2 2
No. (%) 4 {4) -4 (4)
Length 1000 1000 1000 1000 1000
f;ﬁ:g‘:&:‘;‘;‘:p BN | T29946.50040 | 150546-50040 | 120046-50040 | 129946-50040 | 12904650040
Part Name FO-T CMP FO-T CMP FO-T CMP FO-T CMP FO-T CMP
Number 1 1 1 1 i
No. {8 (8) (9 {6) (10} .
o Length 320 320 350 270 40C
F;ﬁ;ﬁi}iﬁfgn Pump FarNo. | T18546-56210 | 11954660210 | 119046-50000 | 119546-50200 | 129946-50220
Part Name FO-T CMP FO-T CMP FO-T CMP FO-T CMP FO-T CMP
Number 1 1 1 1 1
MNo. (i (11) (11} (9) (12)
Fuel Injection Pump Length 450 450 450 - 350 500
- Fuel Ol Filter Pari No. 119546-59220 119546-59220 118546-59220 119946-59200 129946-59230
Part Name FO-T CMP FO-T CMP FO-T CMP FO-T CMP FO-T CMP
Number 1 1 1 1 1
Cap, Fuel Injection Nozzle Part Name 8‘3[; No Need No Need No Need No Need
Number 1
No. {13)
Fuel Injection Nozzle Length 115
-Fuel Injection Nozzle Part No. 129486-59581 No Need No Need No Need No Need
Part Name FO-T CMP
Number 3
Na. a7 {14y [RES) {15) (15)
Fuel injection Nozzle Length Formed Pipe a5 110 110 110
- Fuel Injection Pump Part No. 129636-59561 119246-59100 129846-59300 129946-59300 129846-59300
Part Name FO-T CMP FO-T CMP FO-T CMP FO-T CMP FO-T CMP
Numther 1 4 1 1 1
Fuel Oil Filter (BecauseNoof ?:ﬁr(ijdge type)
Need to change only O-ring.
(75 : 24326-000780 = C
Water Separator P16 : 24316-000160 --> D
P71 24316-000070 > E
G65 ; 24326-000650 - C (Need only for TAINYO-GIKEN)

TKIT-M36BGE-FP

D19125-93100

Fuel Feed Pump

Electric feed pump: 119225-52102
Cover assy, feed pump: 128255-52000
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BEFORE YOU OPERATE

Old
(TAIYO-GIKEN)

© 24316-000440 (P44)
24316-000440 (P44)

24326-000750 24326-000650
(G75) (G65)

24316-000160 {(P16)
24316-000070 (P7)

Current

m o O (o=

033342 -00K
02308L-00X

YA
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BEFORE YOU OPERATE

Filling the Fuel Tank

FIRE AND EXPLOSION HAZARD!

e Diesel fuel is flammable and
explosive under ceriain
conditions.

» Only fili the fuel tank with diesel fuel. Filling
the fuel tank with gasoline may result in & fire
and will damage the engine.

« NEVER refuel with the engine running.
= Wipe up all spills immediately.

e Keep sparks, open flames or any other forim of
ignition {match, cigarette, static electric
source) well away when refueling.

o NEVER overfili the fuel tank.

= Fill the fuel tank. Store any containers
containing fuel in a well-ventilated area, away
from any combustibles or sources of ignition.

* Be sure to place the diesel fuel container on
the ground when transferring the diesel fuel
from the pump to the container. Hold the hose
nozzle firmly against the side of the container
while filling it. This prevents static electricity
buitdup which could cause sparks and ignite
fuel vapors.

» NEVER place diesel fuel or other flammable
material such as oil, hay or dried grass close
to the engine during engine operation or
shortly after shutdown.

* Before you operate the engine, check for fuel
leaks. Replace rubberized fuel hoses every
two years or every 2000 hours of engine.
operation, whichever comes first, even if the
engine has been out of service. Rubberized
fuel lines tend to dry out and become brittle
after two years or 2000 hours of engine
operation, whichever comes first. .

e Failure to comply will result in death or
serious injury.

e Only use diesel fuels recommended by Yanmar
for the best engine performance, to prevent
engine damage and to comply with EPA/ARB
warranty requirements.

* Only use clean diesel fuel.

¢ NEVER remove the primary strainer (if equipped)
from the fuel tank filler port. If removed, dirt and
debris could get into the fuel system causing it to
clog.

Note that a typical fuel tank is shown. The fuel tank
on your equipment may be different.

1. Clean the area around the fuel cap
{Figure 1, (1)).

2. Remove the fuel cap from the fuel tank
{Figure 1, (2)).

3. Observe the fuel level sight gauge
{Figure 1, (3)) and stop filling when gauge
shows fuel tank is full. NEVER overfill the fuel
tank.

4. Replace the fuel cap (Figure 1, {1)), hand
tighten. Over tightening the fuel cap will
damage it.

Q00q0024

" Figure 1
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BEFORE YOU OPERATE
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Priming the Fuel System

FIRE AND EXPLOSION HRAZARD!

 Diesel fuel is flammable and
explosive under certain
conditions.

» if the unit has an electric fuel pump, when you
prime the fuel system, turn the key switch to
the ON position for 10 to 15 seconds o allow
the electric fuel pump to prime the system.

» I the unit has a mechanical fuel pump, when
you prime the fuel system, operate the fuel
oriming lever of the mechanical fuel pump
several times until the fuet filter cup is filled
with fuel.

s Failure o comply will resuli in death or
serious injury.

The fuel system needs to be primed under
certain conditions:

» Before starting the engine for the first time

o After running out of fuet and fuel has been added
to the fuel tank

o After fuel system maintenance such as changing
the fuel filter and draining the fuel filter/water
separator, or replacing a fuel system component.

ﬁi TNV Qperation Maruai

To prime the fuel system if an eleciric fuel pump
is installed:

1. Turn the key to the ON position for 10 to 15
seconds. This will allow the electric fue! pump
to prime the fuel systern.

2. NEVER use the starter motor to crank the
engine in order to prime the fuel system. This
may cause the starter motor to overheat and
damage the coils, pinion and/or ring gear.

To prime the fuel system if a mechanical fuel
pump is installed:

1. Operate the fuel priming lever {Figure 2, (1))
several times until the fuel filter cup
(Figure 2, (2)) is filled with fuel.

2. NEVER use the starter motor to crank the
engine in order to prime the fuel system. This
may cause the starter motor to overheat and
damage the coils, pinion and/or ring gear.

JG00848A

Figure 2
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BEFORE YOU OPERATE

The fuel system needs to be primed under
certain conditions:

 Before starting the engine for the first time

o After running out of fuel and fuel has been added
to the fuel tank

o After fuel system mainienance such as changing
the fuel filter and draining the fuel filter/water
separator, or replacing a fuel system component.

To prime the fuel system:

1. Turn the key to the ON position for 10 to 15
seconds. This wili allow the electric fuel pump
to prime the fuel system.

2. NEVER use the starter motor to crank the
engine in order to prime the fuel system. This
may cause the starter motor to overheat and
damage the coils, pinion and/or ring gear.

46

ENGINE OIL

_° Only use the engine oil specified. Other engine

oils may affect warranty coverage, cause internal
engine components to seize and/or shorten
engine life.

* Prevent dirt and debris from contaminating the
engine oil. Carefully clean the oil cap/dipstick and
the surrounding area before you remove the cap.

» NEVER mix different types of engine oil. This may
adversely affect the lubricating properties of the
engine oil.

= NEVER overfill. Overfilling may result in white
exhaust smoke, engine overspeed or internal
damage. ‘

Engine Oil Specifications

Use an engine oil that meets or exceeds the
following guidelines and classifications:

Service Categories

o API Service Categories CD, CF, CF-4, Ci-4
(Use an API CF or higher quality oil for
electronically controlled engines.)

* ACEA Service Categories E-3, E-4, and E-5

» JASQO Service Category DH-1

Definitions _

s AP| Classification (American Petroleum Institute)

o ACEA Classification (Association des
Constructeurs Européens d'Automobilies)

o JASO (Japanese Automobile Standards
Organization)

TNV Operation Manual
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BEFORE YOU OPERATE

Notes:

1. Be sure the engine oil, engine oit storage
containers, and engine oil filling equipment
are free of sediments and water.

2. Change the engine oil after the first 50 hours
of aperation and then at every 250 hours
thereafter.

- 3. Select the oil viscosity based on the ambient
temperature where the engine is being
operated. See the SAE Service Grade
Viscosity Chart (Figure 3).

4. Yanmar does not recommend the use of
engine oil “additives.”

.. Additional Technical Engine Ol

Requirements:

- The engine oil must be changed when the Total
* Base Number {TBN) has been reduced fo 1.0

+ mgKOH/g. TBN (mgKOH/g) test method; JIS

. K-201-5.2-2 (HCI), ASTM D4739 (HCH).

Engine Qil Viscosity

 Select the appropriate engine oil viscosity based on
- the ambient temperature and use the SAE Service
~ Grade Viscosity Chart in Figure 3.

1
] 1
e GAE 1OW e
16 SAE 20W >,
L] 1 3
R ¥} Y111 T, M S
L bk SAE 15W-40 mede
1) 3
: : 6 SAE 20}
' . LgmSAE 30wy
: '
1
3 ]

¥
t
]
1
]
E
]
L]

: E@—SAEM—;{ '
[ 1 [}
s SAE 20W - 50 e
1 1 AL i L i 1,
4°F  14°F 32°F 50°F 68°F 86°F 104°F 122°F
(-20°C) (-10°C) (0°C) (10°C) (20°C) (30°C)(40°C) (50°C)
GOGOOUSA

T
1
L]
1
1
]
1
I
1
1
1
1
]
1
1
]
1
1

Figure 3
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Checking Engine Qil

1.
2.

5.

Make sure engine is level,

Remove dipstick (Figure 4, (1)) and wipe with
clean cloth.

Fully reinsert dipstick.

Remove dipstick. The oil level should be
between upper (Figure 4, (2)) and lower
(Figure 4, (3)) lines on the dipstick.

Fully reinsert dipstick.

Adding Engine Oil

1.
2.
3.

Make sure engine is level.
Remove oil cap (Figure 4, (4)).

Add indicated amount of engine oil at the top or
side engine oil filler port (Figure 4, (5)).

Wait three minutes and check oil level.
Add more oil if necessary.

Reinstall oil cap (Figure 4, {4)) and
hand-tighten. Over-tightening may damage the
cap.

00005874
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00000078

Figure 4
Engine Oil Capacity (Typical)

Note: These are the engine oil capacities
associated with a “Deep Standard” oil
pan. Oil capacity will vary dependent
upon which optional oil pan is used.
Refer to the operation manual provided
by the driven machine manufacturer for
the actual engine oit capacity of your
machine.

The following are the engine oil capacities for
various Yanmar TNV engines.

48

Engine Oil Capacity (Typical)

] Dipstick Upper-
Engine Model Limit/Lower Limit
STNV70 (VM), 1,91,3 ot

2.3/1,3qt
2TNV70 (CH) (2,2/1 29)
3TNV70 (CL),

3,0/1,6 gt
3TNV70 (VM), (2,811 5%)
3TNV70 (VH) T

4,0/2,2 gt
3TNV70 (CH) (3,8/2 1%)
3TNV7S (CL),

3.6/1,9 gt
3TNV76 (VM), (3,4/1 8%)
3TNV76 (VH) T

4.7/2,4 qt
3TNV76 (CH) (4,4/2 32)

Engine Cil Capacity (Typical)

_ Dipstick Upper
Engine Model Limit/Lower Limit
5.8/3.8 qt
3TNV82A e
STNVS4, 3TNVE4T (751’7//%19?)
7 1/4.1 qt
JTNVES ALY
ATNVSA, ATNVSAT éiﬁ% f,f)
7.8/4.2 gt
ATNVSS Gohod
11.1/6.3
4TNVAL (165602)
ATNVE8, ATNVEST é%?%%%;
ATNV106 (CL), 14.8/5.3
4TNV106T {CL) (14,0/5,0 0)
ATNV108 (VM), 14.8/6,9 qt
ATNV106T (VM) (14,0/6,5 0)
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BEFORE YOU OPERATE

ENGINE COOLANT

SCALD HAZARRD!

» NEVER remove the radiator cap if
the engine is hot. Steam and hot
engine coolant will spurt out and
seriously burn you. Allow the
engine to cool down before you
attempt to remove the radiator
cap.

» Tighten the radiator cap securely after you
check the radiator. Steam can spurt out
during engine operation if the cap is loose.

o ALWAYS check the level of the engine coolant
by observing the reserve tank.

o Failure io comply will resuit in death or
serious injury.

i
BURMN HAZARD!
= Wait until the engine coois before
you drain the engine coolant. Hot

engine coolant may splash and
burn you.

e Failure io comply could result in death or
serious injury.

TNV Operation Manual

(3

Only use the engine oil specified. Other engine
oils may affect warranty coverage, cause internal
engine components to seize and/or shorten
engine life.

e Prevent dirt and debris from contaminating the
engine oil. Carefully clean the oil cap/dipstick and
the surrounding area before you remove the cap.

» NEVER mix different types of engine oil. This may
adversely affect the lubricating properties of the
engine oil.

o NEVER overfill. Overfilling may result in white
exhaust smoke, engine overspeed or internal
damage.

e Only use the engine coolant specified. Other
engine coolants may affect warranty coveragde,
cause an internal buildup of rust and scale and/or
shorten engine life.

» Prevent dirt and debris from contaminating the
engine coolant. Carefully clean the radiator cap
and the surrounding area before you remove the
cap.

o NEVER mix different types of engine coolants.
This may adversely affect the properties of the
engine coolant.
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BEFORE YOU OPERATE

Engine _C@@Ham Specifications

Use a Long Life Coolant (LLC) or an Extended Life
Coolant (ELC) that meets or exceeds the following
guidelines and specifications.

Alternative Engine Coolant

If an Extended or Long Life Coolant is not available,
alternatively, you may use an ethylene glycol or
propylene glycol based conventional coolant
(green).

Notes:
1. ALWAYS use a mix of coolant and waier.
NEVER use water only.

2. Mix cootant and water per the mixing
instructions on the coolant container.

3. Water quality is important to coolant
performance. Yanmar recommends that soft,
distiiled or demineralized water be used to
mix with coolants.

4. NEVER mix extended or long life coolants
and conventional (green) coolants.

5. NEVER mix different types and/or colors of
extended life coolants.

6. Replace the coolant every 1000 engine hours
or once a year.

Additional Technical Coolant
Specifications:

* ASTM D6210, D4985 (US)
= JIS K-2234 (Japan)

o SAE J814C, J1941, J1034 or J2036
(International)

50

Filling Radiator With Engine Coolant

Fill the radiator and reserve tank as follows. This
procedure is for filling the radiator for the first time
or refilling it after it is flushed. Note that a typical
radiator is illustrated.

1. Check to be sure the radiator drain plug is
installed and tightened or the drain cock
{Figure 5, (1)} is closed. Also make sure the
coolant drain plug (Figure 8, (1)) in the cylinder
block is closed and the coolant hoses
{Figure 7, (1)} are installed at the oil cooler.

00000294

00000278

Figure 6
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BEFORE YOU OPERATE

) 00015798

Figure 7

Remove the radiator cap (Figure 5, (2)) by
turning it counterclockwise about 1/3 of a turn.

Pour the engine coolant slowly into the radiator
until it is even with the lip of the engine coolant
filler port. Make sure that air bubbles do not
develop as you fill the radiator. '

. Reinstall the radiator cap {Figure 5, {2)). Align

the 1abs on the back side of the radiator cap
with the notches on the engine coolant filler
port. Press down and turn the cap clockwise
about 1/3 of a turn.

. Remove the cap of the reserve tank

(Figure 5, (3)), and fill it to the LOW (COLD}
mark (Figure 5, (4}) with engine coolant.
Reinstall the cap.

6. Check the hose (Figure 5, {5)) that connects

the reserve tank {Figure 5, (3)) to the radiator.
Be sure it is securely connected and there are
no cracks or damage. If the hose is damaged,
engine coolant will leak out instead of going into
the reserve tank.

Run the engine until it reaches operating
temperature. Check the level of engine coolant
in the reserve tank When the engine is running
and the engine coolant is at normal
temperature, the coolant level in the reserve
tank should be at or neat the FULL (HOT) mark
{Figure 5, (6)). If the coolant is not at the FULL
(HOT) mark, add coolant to the reserve tank to

bring the coolant level to the FULL (HOT) mark.

. TNV Cperation Manual

Daily Check of the Cooling System

1.

Check the level of engine coolant in the reserve
tank. When the engine is cold, the coolant level
in the tank should be at or slightly above the
LOW (COLD) mark (Figure 5, (4)) on the
coolant reserve tank.

if the coolant level is at the FULL (HOT) mark
{Figure 5, (6)) when the engine is cold, the
coolant will expand when it becomes hot and
possibly spray out of the overflow hose.

Add additional engine coolant o the reserve
tank if necessary.

Check the radiator hoses for cracks, abrasions,
cuts or other damage. Replace as necessary.
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BEFORE YOU OPERATE |
Engine Coolant Capacity (Typical) DAILY CHECKS
Note: Eigacgles 1?6;31 az: ffor ithetsggm:rggi)y Before you begin any job, make sure the Yanmar
finou | ara _g’l grb f‘hef do‘ fnp hi n TNV engine is in good operating condition. Make
manu? P;OV‘ fe yt ? rven agl m;a sure you check the foliowing items before you start
manu .?C urerior ac ua. engine coolan your shift and have any repairs completed before
| capacity on your machine. you start work.
The following are the engine coolant capacities for

various Yanmar TNV engines.

Engine Coclant Capacity (Typical} -

Engine Coolant

Engine Model Capacity
2TNVTO 0.6 qt (0.6 £)
3TNV70 1.0t {0849
3TNV76 1.0t {0.94)

ngine Coolant Capacity (Typical)

Engine Model

Engine Coolant

Capagcity
3TNV82A 19qt(1.88)
3TNV84, 3TNVB4T 21qt(2.00)
JTNV8S 211 (2.00)
4TNV8B4, 4TNVB4AT 29qt{2.7 )
4TNV88 29qt (2.7 4)
4TNVE4L 4.4qt(4.218)
4TNV98, 4TNVI8T 4.4q(4.210)
4TNV106, 4TNV106T 6.3t (6.0¢)

52

HIGH-PRESSURE HAZARD!

s Avoid skin contact with the
high-pressure diesel fuel spray
caused by a fuel system leak such
as a broken fuel injection line.
High-pressure fuel can penetrate
your skin and result in serious
injury. if you are exposed to
high-pressure fuel spray, obtain
prompt medical treatment.

¢ NEVER check for a fuel leak with your hands.
ALWAYS use a piece of wood or cardboard.
Have your authorized Yanmar industrial
engine dealer or distributor repair the

damage.

» Failure to comply could result in death or

serious injury.

Make it a habit to perform daily checks. See Daily
Checks in the Before You Operate Section of this
manual.

Periodic maintenance prevents unexpected
downtime, reduces the number of accidents due to
poor machine performance and helps extend the

life of the engine.

TNV Cperation Manual W -.~‘

R N T i S

ST

SN

T

e,

e T e N

P . g _

P N



BEFORE YOU OPERATE
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Visual Checks

Check for engine oil leaks.

Check for fuel leaks.

Check for engine coolant leaks.

Check for damaged or missing parts.

Check for loose, missing or damaged fasteners.

Check the electrical harnesses for cracks,
abrasions, and damaged or corroded
connectors.

7. Check hoses for cracks, abrasions, and
damaged, loose or corroded clamps.

8. Check and clean radiator fins as necessary.
See Check and Clean Radiator Fins on
page 83.

9. Check the fuel! filter/water separator for
presence of water and contaminants. If you find
any water or contaminants, drain the fuel
filter/water separator. See Drain Fuel
Filter/Separator on page 78. If you have to drain
the fuel filter/water separator frequently, drain
the fuel tank and check for the presence of
water in your fuel supply. See Drain Fuel Tank
on page 81.

IR T S

If any problem is noted during the visual check, the
necessary corrective action should be taken before
you operate the engine.

Check Diesel Fuel, Engine Ofl and
Engine Coolant Levels

Follow the procedures in Diesel Fuel on page 38,
Engine Oil on page 46 and Engine Coofant on page
49 to check these levels.

Check Engine Speed Control

Check the engine speed control for smooth
operation, adjust and lubricate or clean as
necessary. See Check and Adjust the Governor
Lever and Engine Speed Conirof (Except
Electronically Controlfed Engines)} on page 83.

TNV Cperatfon Manual

Check Operator’'s Console

Before you operate the engine you should make
sure that all of the indicators are functioning

properiy.
Check Indicators

Yanmar TNV engines are available with various
operator's consoles. Two typical operator's
consoles are shown {Figure 8) or (Figure 9).

A

&)

GOCOOCOA

Figure 8

(1) @ G) @)

0000025A

‘Figure L
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_____ BEFORE YOU OPERATE (
The foilowing lists the engine models with glow .

plugs and those with air heater for your reference. C‘

Models with Glow Plugs: {

2TNV70, 3TNV70, 3TNV76, STNV82A-B, (

3TNV88-B, 3TNV88-U, 3TNV88-Z, (

4TNV88-B, 4TNV88-U, 4TNV88-Z (

4TNV84T-Z,ATNVIS-E,
4TNVE8-Z ATNVIBT-Z

Figure 10

HEAT (Figure 8, (1)) or (Figure 9, (1)) or

{Figure 10, (1)) - Figure 9 shows a typical indicator
arrangement on the operator's console. When the
key switch is turned to the HEAT position, the HEAT
indicator comes on indicating the glow plugs or air
heater arefis energized, and stays on for 4 sec. for
IDI models with glow piugs or 15 sec. for DI models
with glow plugs or air heater. When it goes out, turn
the key switch to the START position to start the
engine.

Figure 8 shows a typical operator's console having
the optional key switch. When the optional key
switch is turned to the ON position, the indicator
comes on indicating the glow plugs or air heater
arefis energized, and stays on for 4 sec. for ID}
models with glow plugs or 15 sec. for DI models
with glow plugs or air heater. When it goes out, turn
the key switch to the START position to start the
engine.

Figure 10 shows a typical indicator arrangement
on the operator's console of electronically
controlled engines. The key switch on the console
is available in two types: standard and optional.
While the standard type has the HEAT position, the
optional type omits the HEAT position and has the
ON-glow/ON-air heat capability. Consult the
operation manual for the driven machine for the
applicability of the key switch types.

54

Modeils with Air Heater:

3TNV84T-Z, 3TNV84T-B, 4TNVB4T-Z,
4TNV84T-B, 4TNVO8-Z, 4TNVIS-E,
ATNVO8T-Z,

3TNVE2A, 3TNV84, 3TNV84T, 3TNVES,
4TNV84, 4TNV8AT, 4TNV88, 4TNVY4L,
4TNVI8, 4TNVIS8T, 4TNV106, 4TNV106T

Battery Charge (Figure 8, (2)) or (Figure 9, (2)) or
{Figure 10, (4)) - Stays on until the engine is
running and the alternator is supplying charging
current. This indicator does not indicate whether
the battery is discharged.

Engine Oil Pressure {Figure 8, (3)) or

{Figure 9, (3)) or (Figure 10, (5)) - Stays on until
the engine is running and the ol pressure is within
normal limits.

Engine Coolant Temperature (Figure 8, (4)) or
(Figure 9, (4)) or (Figure 10, (6)) - Stays on
momentarily. Comes back on if engine overheats.

Auxiliary (Figure 8, {5)) or (Figure 10, (2)) - Stays
on momentarily. Used for special applications.

Here is a summary of how these indicators
function. The table shows what happens when you

turn the key in a certain direction (e.g., OFF to ON).

Fault Indicator (Figure 10, (1)) (optional) -
llluminates for approx. 2 sec. when the key switch is
turned to ON, and stays off while the engine is
running. If a fault occurs in the Eco-governor
system or during energization of the E-ECU, this
indicator will flash in a certain pattern to indicate
what fault has occurred. See the troubleshootmg
section for details.
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BEFORE YOU OPERATE

indicator OFF to HEAT CFF to ON ON o OFF
Lights for several seconds
(ID1 = 4 sec., DI = 15 sec.)
then goes out.Lights for 1 -
Glow 15 sec. for electronically OFF
controlled engines
ON-glow depending on the coolant
ON-air heat NA temperature.
HEAT Type Lights for several 15
e [1 et Lights for 123 5e0.
Figure 9, (1) ; out.Lights for 1 - 23 sec. for
Figure 10, (3) Air heat slectronically controlled OFF
engines depending on the
coolant temperature.
Lighis for several seconds
HEAT Glow | (IDI=4sec., Dl =15 sec.) OFF OFF
position then goes out.
available on T TE
key switch | Air heat | -0 o 0" SOVEE OFF OFF
seconds then goes out.
OFF (Stays on until
alternator is supplying
Baitery Charge charging current, Remains
Figure 8,(2) NA ON onifthere is aproblemin the
Figure 9, (2) charging system. This
Figure 10, (4) indicator does not indicaie
whether the battery is
discharged.)
OFF (Stays on until oif
Engine Oil Pressure pressure reaches normal
Figure 8,(3) NA ON operating pressure.
Figure 9, (3) Femains on, or comes back
Figure 10, (5) on, if there is a problem in
the lubrication system.)
Engine Coolant Temperature OFF (Stays on momentarily.
Figure 8,(4) NA ON Comes back on if there is a
Figure 9, (4) problem in the cooling
Figure 10, (8) system.)
Auxiliary
Figure 8,(5) NA ON OFF
Figure 10, (2)
i?;frgog’go?f;) OFF (Fiashes or
STNVS4T-Z 4TNVBAT-Z, NA intermittently lights if a fault

3TNVB8-Z, 4TNVE8-Z,
ATNVEB-E, 4TNVI8-Z, 4TNVI8T-Z

Lights for 2 sec. only.

ocours in the E-ECU or
Eco-governor.)

. TNV Operation Manual
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This section of the Operation Manual describes the
procedures for starting the engine, checking engine
performance during operation, and shuiting the
engine down. ,

57
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ENGINE OPERATION

STARTING ENGINE

Use the following procedure to start the engine.
Note that two typical operator’s consoles are shown
for illustrative purposes only.

1.

58

Make sure you follow the procedures stated in
the Daily Checks on page 52.

Before first starting electronically controlled
engines 3TNV84T-Z, 4TNV84T-Z, 3TNV88-Z,
4TNV88-Z, 4TNVIS-E, 4TNV98-Z, 4sTNVIST-Z:
The E-ECU of the electronically controlied
engines shown above needs to be initialized at
initial power up. When the fault indicator comes
on at initial power up, the E-ECU has finished
initialization. Then always turn the key switch 1o
the OFF pasition once before starting the
engine. (The E-ECU has usually been initialized
before the driven machine is delivered).

From the second power up, make sure the fault
indicator is on for 2 sec. when turning the key
switch to the ON position.

Make sure the fuel filter/water separator fuel
cock {Figure 1, (1)) is in the ON position
{Figure 1, (2)). .

Q0000128

Figure 1

4. Set the transmission (if equipped) in the
NEUTRAL position.

5. Disengage the PTO (if equipped).

6. Set the engine speed control to the

mid-position.

N\ A

S J L\\ (4)
i

-

Q0008098

Figure 2

NEVER use an engine starting aid such as ether.
Engine damage will result,

7. insert the key into the key switch (Figure 2, (1))

or (Figure 3, {1)).
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ENGINE OPERATION
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00000250

Figure 3

8. Turn the key to the ON position {Figure 2, (2))
or the HEAT position (Figure 3, (2)). The
pre-heat indicator (Figure 2, (3)) flashes for
several seconds and then goes out. After the
pre-heat indicator goes out you can start the
engine.

Note: The glow plugs, and the air heater, are

used to assist starting in cold weather
) conditions. if you are operating your
engine in normal or warm weather
conditions, you may bypass the
Pre-Heat/Heat functions and go directly
fo Start.

NEVER hold the key in the START position for
longer than 15 seconds or the starter motor will

overheal.

9. Turn the key clockwise to the START position
' (Figure 2, {4)) or (Figure 3, (4)). Release the
key as soon as the engine starts. It will return to
j the ON position (Figure 2, (2)) or
B (Figure 3, (5)).

TNV Operation Manual

Note: The starter of electronically controlled

engines 3TNV84T-Z, 4TNV84T-Z,
3TNV88-Z, 4TNV88-Z, 4TNVIg-L,
4TNVE8-Z, 4TNVIBT-Z will start with a
delay of approx. 0.5 sec. after the key
switch has been turned to the ON
position. This is because the E-ECU
seif-diagnostics has run and is not a
failure.

10. If the engine fails to start:
(a) Wait until the engine comes to a complete

stop befare you attempt to start it again.
Engaging the starter while the engine is still
rotating will resuit in damage to the starter
and flywheel. :

Note: Some key switches are equipped with an

interlock that will not allow you to
re-engage the starter without first turning
the key to the OFF position.

{b) Wait at least 30 seconds before you attempt

to start the engine again. This procedure will
allow the battery voltage to recover and
prevent damage 1o the starter motor due 1o
the low battery voltage.
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ENGINE OPERATION (
(
CHECKING THE ENGINE (
| DURING OPERATION (
COLD START DEVICE )
(
i RS Make sure the engine is instalied on a level surface. (

SUDDEN MOVEMENT HAZARD! if a continuously running engine is instailed at an

» Engaging the transmission or PTO at an angle greater than (IDl = 26°, DI = 30°) in any (
elevated engine speed could resuit in direction or if an engine runs for short periOdS of {
unexpected movement of the equipment_ time (EeSS than three minuteS) at an angie gr@at@r (
. . than (IDI = 30°, DI = 35°) in any direction, engine oil
* Fan{ure tf:’ pompiy could result in death or may enter the combustion chamber causing .
serious injury. excessive engine speed and white exhaust smoke.  (
This may cause serious engine damage. (
The cold start device on direct injection models (
improves engine starting at lower temperatures. (

< 'if the engine cooling system temperature is below
5 °C (41 °F), the cold start device automatically

~ advances the fuel injection timing and slightly
increases the fuel injection volume.

» The engine idle speed will be slightly elevated for
approximately the first 5 minutes of operation.

o When the cold start device is activated, you may
notice a slight increase in the amount of exhaust
smoke. This is normal.

» NEVER engage the transmission or PTO while
the cold start device is activated or unexpected
movement of the machine may resuit.

&0

New Engine Break-in:

e On the initial engine start-up, allow the engine to
idle for approximately 15 minutes while you check
for proper engine oil pressure, diesel fuel leaks,
engine oil leaks, coolant leaks, and for proper
operation of the indicators and/or gauges.

o During the first hour of operation, vary the engine
speed and the load on the engine. Short periods
of maximum engine speed and load are
desirable. Avoid prolonged operation at minimum
or maximum engine speeds and loads for the
nexi four to five hours.

o During the break-in period, carefuily observe the
engine oil pressure and engine temperature.

» During the break-in period, check the engine oil
and coolant levels frequently.

TNV Operation Manual
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ENGINE OPERATION |

NEVER engage the starter motor while the engine
is running. This may damage the starter motor
pinion and/or ring gear.

{. While the engine is running, check the gauges
for normal indications. The gauges shown in
Figure 5 and Figure 4 are provided for
illustrative purposes only.

00000238

(1)

@)

(4)

()

O .
| O . ®

A600024C

Figure 5

TNV Operation Manual

» Tachometer (Figure 5, (1)) or (Figure 4, (1))
-Make sure the engine speed is within normal
limits. See Engine Speed Specifications on
page 112. :

» Engine Oil Pressure (Figure 5, (2)} or
(Figure 4, (3)) - Make sure the engine oil
pressure is within normal imits. See Principal
Engine Specifications oh page 113.

« Engine Coolant Temperature (Figure 5, (3})
ot {Figure 4, (2)) - Make sure the engine
coolant temperature is within normal limits.

> Hour Meter - The hour meter display
(Figure 5, (4)) or (Figure 4, {4)) shows the
total number of hours the engine has run. This
is useful for planning periodic maintenance
operations. See Periodic Maintenance
Schedule on page 68.

» |f any of the gauges shows an out of normal
fimits condition, shutdown the engine and have
the necessary repairs performed.

After the engine has reached operating
temperature, all of the indicators (Figure 5, (5))
or {Figure 4, (8)) should be off. If any of the
indicators are on, shut down the engine and
have the necessary repairs performed.

Check for white or black smoke from the
exhaust system. A small amount of white
exhaust smoke is normal on start-up of a cold
engine. Black exhaust smoke could mean the
engine is overloaded or is being over-fueted. If
either of these conditions persists, contact your
authorized Yanmar industrial engine dealer or
distributor.

Check for abnormal sounds or vibration. in
some applications the engine and its mounting
may start to resonate and cause unusual
vibrations at certain engine speeds. Avoid
running the engine at these speeds. If the
abnormal sounds or vibration cannot be
resolved, shut down the engine and have the
necessary repairs performed. Contact your
authorized Yanmar industrial engine dealer or
distributor.
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ENGINE OPERATION

HIGH-PRESSURE HAZARD!

» Avoid skin contact with the
high-pressure diesel fuel spray
caused by a fuel sysiem leak such
as a broken fuel injection lne.
High-pressure fuel can penetrate
your skin and result in serious
injury. if you are exposed fo
high-pressure fuel spray, obtain
prompt medical treatment.

o NEVER check for a fuei leak with your hands.
ALWAYS use a piece of wood or cardboard.
Have your authorized Yanmar industrial
engine dealer or distributor repair the
damage.

e Failure to comply could resuit in death or
serious injury.

5. Check for any fuel, engine coolant or engine oil
leaks. If any leaks are found shut down the
engine and have the necessary repairs
performed.

6. Check the fuel level during operation. If the fuel
level runs low, stop the engine and refuel.

62

ADJUST ENGINE SPEED

New Engine Break-in:

» On the initial engine start-up, aliow the engine to
idle for approximately 15 minutes while you check
for proper engine oil pressure, diesel fuel ieaks,
angine oil leaks, coolant leaks, and for proper
operation of the indicators and/or gauges.

» During the first hour of operation, vary the engine
speed and the load on the engine. Short periods
of maximum engine speed and load are
desirable. Avoid prolonged operation at minimum
or maximum engine speeds and loads for the
next four to five hours.

» During the break-in period, carefully observe the
engine oil pressure and engine temperature.

» During the break-in period, check the engine oil
and coolant levels frequently.

Use the engine speed control to adjust the engine
speed for the task that will be performed.
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ENGINE OPERATION

i

SHUTTING DOWN THE ENGINE

e

For maximum engine life, Yanmar recommends that
' when shutting the engine down, you alfow the

~ engine to idle, without load, for five minutes. This
wili allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, to cool slightly
pefore the engine itself is shut down.

Eoliow these steps to shut down the engine:

1. Disengage the PTO and/or set the transmission
to NEUTRAL (if equipped}.

o Set the engine speed control to its lowest
setting.

3. Run the engine at low idle speed for at least five
minutes before you shut it down.

/

2N

e ..__....M
Figure 6

(1)

®Q©
20
~=©

FO
O
@

.

D

4. “Turn the key to the OFF position (Figure &, ))]
or {Figure 7, (1)) and remove it from the key

switch.

TNV Operation Manual

Q0000250

Figure 7

5. |f the engine will not be used for six months or
longer, follow the additional instructions in
Long-Term Storage on page 109.
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ENGINE OPERATION
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This section of the Operation Manual describes the |
procedures for proper care and maintenance of the
engine.

TNV Operation Manual
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PERIODIC MAINTENANCE
PRECAUTIONS The Importance of Daily Checks

o an Periadic Maintenance Schedules assume that the
The Importance of Periodic daily checks are performed on a regular basis.
Maintenance Make it a habit of performing daily checks before

Engine deterioration and wear occurs in propottion
to length of time the engine has been in service and
the conditions the engine is subject to during
operation. Periodic maintenance prevents
unexpecied downtime, reduces the number of
accidents due to poor machine performance and
helps extend the life of the engine.

Performing Periodic Maintenance

EXHAUST HAZARD!

+ NEVER operate the engine in an
enclosed area such as a garage,
tunnel, underground room,
manhoile or ship’s hoid without
proper ventilation.

o NEVER block windows, vents, or other means
of ventilation if the engine is operating in an
enclosed arsa. All internal combustion
engines create carbon monoxide gas during
operation. Accumulation of this gas within an
enclosure could cause illness or even death.

o Make sure that ali connections are tightened
to specifications after repair is made to the
exhaust system.

 Failure fo comply could resuit in death or
serious injury.

Perform pericdic maintenance procedures in an
open, level area free from traffic. If possible,
perform the procedures indoors to prevent
environmentat conditions, such as rain, wind, or
show, from damaging the machine.

68

the start of each shift. See Daily Checks on
page 52.

Keep a Log of Engine Hours and
Daily Checks

Keep a iog of the number of hours the engine is run
each day and a log of the daily checks performed.
Also note the date, type of repair (e.g., replaced
alternator), and parts needed for any service
needed between the periodic maintenance
intervals. Periodic maintenance intervals are every
50, 250, 500, 1000, 1500 and 2000 engine hours.
Failure to perform periodic maintenance witl
shorten the life of the engine.

Yanmar Replacement Parts

Yanmar recommends that you use genuine Yanmar
paris when replacement parts are needed.
Genuine replacement paris help ensure long
engine life.

Tools Required

Before you start any periodic maintenance
procedure make sure you have the t00ls you need
to perform all of the required tasks.

Ask Your Authorized Yanmar
Industrial Engine Dealer or
Distributor For Help

Our professional service technicians have the
expertise and skills to help you with any

maintenance or service related procedures you
need help with.
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PERIODIC MAINTENANCE

it

Required EPA/ARB Maintenance USA

Only

To maintain optimum engine performance and
compliance with the Environmental Protection

Agency (EPA) Regulations Non-Road Engines and

the California Air Resources Board {ARB,
California), it is essential that you follow the
Periodic Maintenance Schedule on page 69 and
Periodic Maintenance Procedures on page 72.

EPA/ARB Installation Requirements
USA Only

The following are the installation requirements for
the EPA/ARB. Unless these requirements are met,
the exhaust gas emissions will not be within the
limits specified by the EPA and ARB.

Therefore, periodically perform the maintenance
and cleaning of air cleaner and muffler.

Maximum Exhaust Gas Restriction shall be:
o 2TNV70: 0.86 psi (5.9 kPa; 600 mm
Ag) or less

o 3TNV70 and 3TNV76: 1.71 psi
(11.8 kPa; 1200 mm Ag) or less

TNV Operation Manual

3TNV84T, 3TNV84T-Z: 1.43 psi
{9.83 kPa, 1000 mmAq) or less

"o 4TNV84T, ATNVIST, 4TNV106T:
1.71 psi (11.8 kPa, 1200 mmAqg) or
less

o 3TNV82A, 3TNV84, 3TNVES,
3TNV8B8-Z, 4TNV84, 4TNV88,
ATNV8S-Z, 4TNVO4L, 4TNVES,
4TNV106: 2.22 psi
(15.3 kPa, 1560 mméAg) or less

s 4TNVB4T-ZVM, 4TNVIST-ZVM and
4TNVE8BT-ZCL (With Electronic
Control System EGR): 1.49psi
(10.3 kPa, 1050 mmAg) or less

» 4TNV98-Z(E)VM (With Electronic
Control System EGRY}: 1.94 psi
(13.4 kPa, 1360 mmAg) or less

o ATNVO8-ZCL (With Electronic
Control System EGRY): 1.75 psi
(12.1 kPa, 1230 mmAq) or less

Maximum air intake restriction shall be 0.90 pst
(6.23 kPa; 635 mm Ag) or less. Clean or replace
the air cleaner element if the air intake restriction
exceeds the above mentioned value.

Note: EGR-equipped engines have a range of

allowable intake and exhaust restrictions; a

minimum and a maximum value.

The figures are available in the TNV Series

Application Manual.
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PERIODIC MAINTENANCE

Tighiening Fasteners

Use the correct amount of torque when you tighten
fasteners on the machine. Applying excessive
torque may damage the fastener or component and
not enough torque may cause a leak or component
failure.

The tightening torgue in the Standard Torque Chart
in the Periodic Maintenance Section of this manual
should be applied only to the bolts with a “7” head.

(J1S strength classification: 7T)
= Apply 60 % torque to bolts that are

S

(7)

not listed.

» Apply 80 % torque when tightened to
aluminum alloy.

Thread Size » Pitch mm Mé x 1.0 8 x 1.28 Mi0x15 Mi12 % 1.75 Mi4x 15 M16 x 1.5
in.-lb 96.0+ 9.0 - - - - -
i . ft-lb - 19.0 £ 2.0 36.0£4.0 65.0+£7.0 1010+ 7.0 167.0+7.0
Tightening Torgue
N-m 108 1.0 258229 49,0 £ 4.9 88.3+98 137.0: 9.8 226.0x9.8
kafim 11+ 01 2603 50605 90+10 140215 23.0+£2.0

Note: Torque values shown in this manual are for clean, non-lubricated fasteners unless otherwise

specified.
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PERIODIC MAINTENANCE

PERIODIC MAINTENANCE
SCHEDULE

Daily and periodic maintenance is important to
keep the engine in good operating condition. The
following is a summary of maintenance items by
periodic maintenance intervals. Periodic
maintenance intervals vary depending on engine
application, loads, diesel fuel and engine oil used
and are hard to establish definitively. The following
should be treated only as a general guideline.

Establish a periodic maintenance plan according to
the engine application and make sure you perform
the required periodic maintenance at intervals
indicated. Failure to follow these guidelines will
impair the engine’s safety and performance
characteristics, shorten the engine’s life and may
affect the warranty coverage on your engine. See
Yanmar Limited Warranty in the Warranty Sectfon
of this manual.

Consult your authorized Yanmar industrial engine
dealer or distributor for assistance when checking
items marked with a &.

TNV Cperation Martai
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PERIODIC MAINTENANCE

Periodic Maintenance Chart

O: Check <: Replace @: Contact your authorized Yanmar industrial engine dealer or distributor

Periodic Maintenance Interval
System Check ltem Daily Every | Every | Every | Every | Every | Every | Every
50 250 1 500 | 1000 | 1500 | 2000 | 3000
Hours | Hours | Hours | Hours  Hours | Hours | Hours
Check and Refill Engine Coolant. O
Check and Clean Radiator Fina O
o 0]
Check and Adjust Cooling Fan V-belt 1st igg
fime t
Cooling after
System <o
avery
Drain, Flush and Refill Cooling System With New Jvr}:.iir
Coolant
ever
comes
first
Cylinder  |Adjust Intake/Exhaust Valve Clearance @
Head Lap Intake/Exhaust Valve Seats {if required) ®
£lactrical | Check Indicaiors O
Equipment | Check Battery O
" |Check Engine Qi Level 0
Drain and Filt Engine Oll & <
Engine Cil e ond
Replace Engine Qi Filter time and
after
Engine Check and Adjust Governor Lever and :
Speed Engine Speed Control © ©
Controt 9 P
inspect, Clean And Test Fuel Injectors, if necessary @
inspect Turbacharger ®
{Blower Wash as Necessary)
Emission
Control inspect, Ctean and Test EGR Valve @
Warranty Clean EGR Lead Valve ®
Clean EGR Cooler
{Clean to Blow Water/Air Passages)
inspect Crankcase Breather System
70 TNV Operation Manual b e A
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PERIODIC MAINTENANCE
O: Check <: Replace &: Contact your authorized Yanmar industrial engine dealer or distributor
Peitodic Maintenance Interval
System Check liem Daily | Every | Every | Every | Every | Every | Every | Every
50 250 7 500 | 1000 | 1500 | 2000 | 3000
Hours | Hours | Hours | Hours | Hours | Hours | Hours
Check and Refill Fuel Tank Level O
Drain Fuel Tank O
el Drain Fuel Filter/Water Separator O
ue Check Fuel Filter/Water Separator O
Clean Fuel Fitter/Water Separator O
Replace Fuel Filter <
<
Hoses Replace Fuel System and or
° Couoling System Hoses every
2 yrs,
Intake and Clean or Replace Air Cleaner Element O <&
Exhaust
Complete |y, - all Visuai Check Daily o
Engine

Note: These procedures are considered normal maintenance and are performed at the owner’s expense.

TNV Operation Manuat
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PERIODIC MAINTENANCE

PERIODIC MAINTENANCE
PROCEDURES

Perform the following maintenance after the initial
50 hours of operation.

+ Replace Engine Oil and Engine O Filter
» Check and Adjust Cooling Fan V-Belt

Heplace Engine O and Engine Oil
Filter
"

BURN HAZARDI

o if you must drain the engine oil
while it is still hot, stay clear of
the hot engine oil to avoid being
burned.

o ALWAYS wear eye protection.

e Failure to comply could result in death or
serious injury.

SUDDEN MOVEMENT HAZARD!

¢ Engaging the transmission or PTO at an
elevated engine speed could result in
unexpected movement of the equipment.

o Failure to comply couid resuit in death or
serious injury.

72

» Only use the engine oil specified. Other engine
oils may affect warranty coverage, cause internal
engine components to seize and/or shorten
engine life.

* Prevent dirt and debris from contaminating the
engine oil. Carefully clean the oil cap/dipstick and
the surrounding area before you remove the cap,

» NEVER mix different types of engine oil. This may
adversely affect the lubricating properties of the
engine oil.

o NEVER overfill. Overfilling may result in white
exhaust smoke, engine overspeed or internal
damage.

* ALWAYS be environmentally
responsible.

= Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

° NEVER dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

s Failure to follow these procedures may seriously
harm the environment.

TNV Operation Manual "':
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PERIODIC MAINTENANCE

The engine oil on a new engine becomes
contaminated from the initial break-in of internal
parts. It is very important that the initial oil change
is performed as scheduled.

Note: The oil drain plug may be in another location
if an optional oil pan is used.

Drain the engine oil as follows:

1. Make sure the engine is level.

5 Start the engine and bring it up to operating
temperature.

3, Stop the engine.

4. Remove one of the oil filler caps (Figure 1, (1)}
10 vent the engine crankcase and allow the
engine oil to drain more easily.

5. Position a container under the engine 1o collect
waste oil.

TNV Operation Manual
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PERIODIC MAINTENANCE

6.

7.

8.

Remove the oil drain plug (Figure 2, (1)) from
the engine oil pan. Allow cil to drain.

After all oil has been drained from the engine,
reinstall the oil drain plug (Figure 2, (1)) and
tighten to 40 - 47 ft-1b (63.9 - 63.7 N-m, 5.5 -
8.5 kgl/m).

Dispose of used oil properly.

Remove the engine oil filter as follows:

1.

Turn the engine oil filter (Figure 2, (2))
counterclockwise {Figure 2, (3)) using an oil
filter wrench. :

Ciean the engine oil filter mounting face.

Lightly coat the gasket on the new oil filter with
engine oil. Install the new engine oil filter
manually by turning it clockwise (Figure 2, (4))
until it contacts the mounting surface. Tighten to
14 -17 ft-Ib (19.6 - 23.5 N-m, 2.0 - 2.4 kgf/m) or
one additional turn using the oil filter wrench.

Engine Qil Filter Part No.

2TNV70, 3TNV70, 3TNV76

119305-35151

Engine Qil Filter Part No.

Standard Dust proof *

3TNVE2A,
3TNV84

3TNVE2A-B,
3TNvas-B

4TNVS8-E

- 4TNVOS,
128150-36153

- 4TNV98-Z, 1190056-35151

4TNVOST,
4TNVIBT-Z,
4TNV1086,
ATNV106T

119005-35151

74

* Consult the operation manual for the driven
machine for applicability of the dust proof filter.

4, lAdd.new engine oil to the engine through sither
of the oil filler ports as specified in Adding
Engine Qil on page 47.

* NEVER overfill the engine with engine oil.

o ALWAYS keep the oil level between the upper
and lower lines on the cil cap/dipstick.

1”].\920)7
3 ﬁi“!‘fc‘\\‘, o'-" ( 5

(1)

00C0851A

0000062A

Figure 2
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PERIODIC MAINTENANCE

- s

——

~ Warm up the engine by running it for 5 minutes

and check for any engine oil leaks.

. After engine is warm, shut it off and let it sit for

10 minutes,
Recheck the engine oil level.

. Add engine oil to engine oil filler port

(Figure 3, (5)) as needed until the level is
between the upper (Figure 3, (2}) and lower
lines (Figure 3, {3)) shown on the dipstick
(Figure 3, (1)).

Reinstall the oil filler cap (Figure 3, (4)). If any
engine oil is spilled, wipe it away with a clean
cloth.

TNV Operation Manuai
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PERIODIC MAINTENANCE

Check and Adjust Gooling Fan V-Belt

The V-belt will slip if it does not have the proper
tension. This will prevent the alternator from

generating sufficient power. Also, the engine will
overheat due to the engine coolant pump pulley

slipping.

Check and adjust the V-belt tension (defiection) as

foliows:

1. Press the V-belt down with your thumb with a
force of approximately 22 fi-lb (98 N-m,

10 kgi/m) to check the deflection.

There are three positions to check for V-beit
tension (Figure 4, (A), (B) and (C)}. You can
check the tension at whichever position is the
most accessible. The proper deflection of a used
V-belf at each position is:

Used V-Belt Tension

A B C
3/8-1/2in. 1/4 - 3/8 in. 5M16-1/2in.
{10 - 14 mm) {7 - 10 mm) (9-13mm)

Note: A “Used V-Belt” refers to a V-belt which has
been used on a running engine for five
minutes or more.

76

Figure 4

TNV Operation Manual V

Q0008524 |

GO00083A

R N e N
s
S

B I e P e ey

/-\\

~~,

L

e e

N

i

T

B T e e N T N i T S N

e



PERIODIC MAINTENANCE

L

2. If necessary, adjust the V-belt tension. Loosen
the adjusting bolt {(Figure 5, (1)) and related : l Y%—
bolts and/or nuts, then move the alternator Z.
(Figure 5, (2)) with a pry bar (Figure 5, (3)) to T “\\
tighten the V-belt to the desired tension. Then : (2)
tighten the adjusting bolts and/or nuts. (0

0Q00584

Figure 6
4. Check the V-belt for cracks, oil or wear. If any of
these conditions exist, replace the V-belt.

5. install the new V-belt. Refer to the tabie for
proper tension.

New V-Bell Tension
_ A 8 c
5/16 - 7/16 in. 316 - 5/16 in. 1/4 - 7/16in.
{8 -12mm) {5 -8 mm) (7 - 11 mm)

6. After adjusting, run the engine for 5 minutes or
more. Check the tension again using the
specifications for a used V-belt

Used V-Belt Tension
A B c
3/8-1/2in. 1/4 - 3/8 in. 5/16 - 1/2in.
(10 - 14 mm) (7 - 10 mm) {9 - 13 mm)

CG000E4A

Figure 5

3. Tighten the V-belt to the proper tension. There
must be clearance (Figure 6, (1)) between the
V-belt and the bottom of the pulley groove. If
there is no clearance {Figure 6, (2)) between
the V-belt and the bottom of the pulley groove,
replace the V-belt.
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PERIODIC MAINTENANCE

After you complete the initial 50 hour maintenance
procedures, perform the following procedures every
50 hours thereafter.

¢ Drain Fue! Filter/Water Separator

e Check Battery

Drain Fuel Filter/Separatoy

FIRE AND EXPLOSION HAZARD!

s Diesal fuel is flammabie and
explosive under certain
conditions.

» When you remove any fuel system component
to perform maintenance (such as changing
the fuel filter) place an approved container
undey the opening to catch the fuel.

* NEVER use a shop rag to catch the fuel.
Vapors from the rag are flammable and
explosive.

* Wipe up any spills immediately.

* Wear eye protection. The fuel system is under
pressure and fuel could spray out when you
remove any fuel system component.

s Failure to comply will result in death or
serious injury.
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If no water drips when the fuel filter/water
separator drain cock is opened, loosen
the air vent screw on the top of the fuel
filter/water separator by using a
screwdriver 1o turn it counterclockwise 2 - 3 turns,

This may occur if the fuel filter/water separator is
positioned higher than the fuel level in the fuel fank.
After draining the fuel filter/water separator, be sure
to tighten the air vent screw.

= ALWAYS be environmentally
OD responsible.
s Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

s NEVER dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

+ Failure to follow these procedures may seriously
harm the environment.

Drain the fuel filter/water separator whenever there
are contaminants, such as water, collected in the
bottom of the cup. NEVER wait until the scheduled
periodic maintenance if contaminants are
discovered.

TNV Operation Manual
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PERIODIC MAINTENANCE

The separator cup is made from semi-transparent
material. Inthe cup is a red-colored float ring. The
float ring will rise to the surface of the water to show
how much needs to be drained. Also, some optional
suel filter/water separators are equipped with a

. gensor to detect the amount of contaminants. This
.. gensor sends a signal to an indicator to alert the
operator.

| Drain the fusl filter/water separator as

Q0COSI0A

Figure 7

1. Position an approved container under the fuel
filter/water separator {Figure 7, (1)) to collect
the contaminants.

2. Close (Figure 7, (2)) the fuel cock
(Figure 7, (3))-

3. Turn the retaining ring (Figure 7, (4)) to the left
{Figure 7, (9)).

4. Carefully remove the cup (Figure 7, (1)).
Remove the retaining spring (Figure 7, (8)) and
fioat (Figure 7, (7)) from the cup. Pour the fuel
into an approved container and dispose of
waste properly. Hold the bottom of the cup with
a shop towel to prevent the fuel from dripping.
Wipe up any spills immediately.

5. Clean the inside of the cup.

6. inspect the condition of the mesh filter
(Figure 7, (10)). Clean the mesh filter if
necessary.

TNV Operation Manual

7. Inspect the condition of the O-ring
(Figure 7, (11)). Replace the O-ring if
necessary.

8. Putthe float (Figure 7, (7)) and retaining spring
(Figure 7, {8)) inside the cup.

9. Reinstall the cup to the mounting flange
(Figure 7, (8)) and turn the retaining ring
(Figure 7, (4)) to the right (Figure 7, (5)).
hand-tighten only. '

10. Open the fue! cock (Figure 7, (3)).

11. Be sure to prime the diesel fuel system when
you are done. See Priming the Fuel System on
page 45.

12. Check for fuel leaks.

Drain the fuel filter/water separator as
follows:

(4) 00000120

Figure 8

1. Position an approved container under the fuel
filter/water separator (Figure 8, (1)) to collect
the contaminants.

2. Close (Figure 8, (2)) the fue! cock
(Figure 8, (3)).

3. Loosen the drain cock (Figure 8, (4)) at the
bottom of the fuel filter/water separator. Drain
any water collected inside.

4. Hand-tighten the drain cock.
5. Open the fuel cock (Figure 8, (3)).
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PERIODIC MAINTENANCE

If no water drips when the fuel filter/water
separator drain cock is opened, loosen
the air vent screw on the top of the fuel
filter/water separator by using a
screwdriver to turn it counterclockwise 2 - 3 turns.

This may occur if the fuel filter/water separator is
positioned higher than the fuel level in the fuel tank.
After draining the fuel filter/water separator, be sure
to tighten the air vent screw.

6. Be suré to prime the diessl fuel system when
you are done. See Priming the Fuel System on
page 45.

7. Check for fuel leaks.
Check k

battery

EXPLOSION HAZARD!

e Never short out the battery
terminals, including when
checking the remaining battery
charge. This will resulf in a spark
and may cause an explosion or
fire. Use a hydrometer to check
the remaining battery charge.

» If the electrolyte is frozen, slowly warm the
battery before you recharge it.

e Failure to comply will result in death or
serious injury.
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BURN HAZARD!

o Batteries contain sulfuric acid.
NEVER allow battery fluid to
come in contact with clothing,
skin or eyes. Severe burns couid
result. ALWAYS wear safety
goggles and protective clothing
when servicing the battery. if
battery fiuid contacts the eyes
and/for skin, immediately flush the
affected area with a large amount
of clean water and obtain prompt
medical treatment.

o Failure to comply could resuit in death or
serious injury.

* ALWAYS be environmentally
responsible.

¢ Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

= NEVER dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

¢ Failure to follow these procedures may ser'iousiy
harm the environment.

TNV Cperation Manual
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PERIODIC MAINTENANCE

000Q087A

Figure 9

¢ When the amount of fluid nears the lower limit
(Figure 8, (1)), fill with distilled water

(Figure 9, (2)) so it is at the upper limit

{Figure 8, (3)). If operation continues with
insufficient battery fiuid, the battery life is
shottened, and the battery may overheat and
explode. During the summet, check the fluid fevel
more often than specified.

If the engine cranking speed is so slow that the
engine does not start, recharge the battery.

If the engine still will not start after charging, have
your authorized Yanmar industrial engine dealer
or distributor check the battery and the engine’s
starting system.

If operating the machine where the ambient
temperature could drop to -15 °C (5 °F) or less,
remove the battery from the machine at the end
of the day. Store the battery in a warm place until
the next use. This will help start the engine easily
at low ambient temperatures.

TNV Operation Manual

Perform the following maintenance every 250 hours
of operation.

e Drain Fuel Tank

* Heplace Engine Oil and Engine Oil Filter
e Check and Clean Radiétor Fins

s Check and Adjust Cooling Fan V-Beit

e Check and Adjust the Governor Lever and
Engine Speed Control

¢ Clean Air Cleaner Element

Drain Fuel Tank

FIRE AND EXPLOSION HAZARD!

s Diesel fuel is flammable and
expiosive under ceriain
conditions.

o When you remove any fuel system component
to perform maintenance (such as changing
the fuel filter) place an approved container
under the opening to catch the fuel.

» NEVER use a shop rag to caich the fuel.
Vapors from the rag are flammable and
explosive.

e Wipe up any spills immediately.

e Wear eye proiection. The fuel system is under
pressure and fuel could spray out when you
remove any fuel system component.

s Failure to comply will resuft in death or
serious injury.
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o ALWAYS be environmentally
responsible.

N

&

* Follow the guidelines of the EPA or other

" governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel
fuel and engine coolant. Consult the local
authorities or reclamation facility.

e NEVER dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, of into ground water or waterways.

 Failure to follow these procedures may seriously
harm the environment.

Note that a typical fuel tank is ililjstrated.

1. Position an approved container under the diesel
fuel tank (Figure 10, (1)) to collect the
contaminants.

GOQUCESA

Figure 10

2. Remove the fuel cap (Figure 10, {3)).

3. Remove the drain plug {Figure 10, (2)) to drain
the contaminants {water, dirt, etc.) from the
bottom of the tank.

4. Drain the tank until clean diesel fuel with no
water or dirt flows out. Reinstall and tighten the
drain piug firmly.

5. Reinstall the fuel cap.
6. Check for leaks.
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Beplace Engine Ol and Engine Gl
Filter- :

e Only use the engine ol specified. Other engine
oils may affect warranty coverage, cause internal
engine components to seize and/or shorten
engine life.

+ Prevent dirt and debris from contaminating the
engine oil. Carefully clean the oil cap/dipstick and
the surrounding area before you remove the cap.

« NEVER mix different types of engine oil. This may
adversely affect the lubricating properties of the
engine oil.

» NEVER overfill. Overfilling may result in white
exhaust smoke, engine overspeed or internal
damage.

o ALWAYS be environmentally
responsible.

» Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility,

o NEVER dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

= Failure to follow these procedures may seriously
harm the environment.

Change the engine oil every 250 hours of operation
after the initial change at 50 hours. Replace the
engine oil filter at the same time.

See Replace Engine Oil and Engine Oil Filter on
page 72.

TNV QOperaticn Manual
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PERIODIC MAINTENANCE

Check and Clean Radiator Fins

. AcauTiON o
FLYING OBJECT HAZARD!

o ALWAYS wear eye protection
when servicing the engine and
when using compressed air or
high-pressure water. Dust, fiying
debris, compressed ait,
pressurized water or steam may
injure your eyes.

o Failure to comply may result in minor or
moderate injury.

Dirt and dust adhering to the radiator fins reduce
the cooling performance, causing overheating.
Make it a rule to check the radiator fins daily and
- clean as needed.

Note that a typical radiator is shown in Figure 11
for illustrative purposes only.

> Blow off dirt and dust from fins and radiator with
28 psi (0.19 MPa, 2 kgf/cm?®) or less of
compressed air (Figure 11, (1}). Be careful not to
damage the fins with the compressed air.

Q00GO85A

Figure 11

» If there is a large amount of contamination on the
fins, apply detergent, thoroughly clean and rinse
with tap water.

S TNV Operation Manuai

NEVER use high-pressure water or compressed air
at greater than 28 psi (193 kPa; 19686 mmAg) or a
wire brush 1o clean the radiator fins. Radiator fins
damage easily.

Check and Adjust Cooling Fan V-Belt

Check and adjust the cooling fan V-belt every 250
hours of operation after the initial 50 hour V-bel
maintenance. See Check and Adjust Cooling Fan
V-Belt on page 76.

Check and Adjust the Governor Lever
and Engine Speed Control
{Except Electronically Controlled Engines)

The governor lever and engine speed control
(throtile lever, accelerator pedal etc.), are
connected together by a cable or linkage. If the
cable becomes stretched, or the linkage wears or
loosens, the governor lever may not respond to a
change in the position of the engine speed control.

NEVER attempt to adjust the low or high idle speed
limit screw. This may impair the safety and
performance of the machine and shorten its life. If
the idie speed limit screws require adjusiment, see
your authorized Yanmar industrial engine dealer or

distributor.

1. Check that the governor lever (Figure 12, {1}
makes firm contact with the high idle stop
(Figure 12, (2)) and the low idle speed limit
screw (Figure 12, (3)) when the engine speed
control is in the full speed or low idle speed
positions.

2. If the governor lever does not make proper
contact with the high idle stop or the low idle
speed limit screw, adjust the throttle cable or
linkage as necessary.
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PERIODIC MAINTENANGE

Note: DO NOT FORCE the throitle cable or linkage
to move. This may damage the the governor
lever, the throttle cabie or linkage and cause
irregular operation of the engine speed
control. '

IMPORTANT

The engine speed control (throttle lever,
accelerator pedal efc.), should be equipped
with stops to prevent the application of
excessive pressure by the governor lever o
either the high idle stop or fow idle speed
limit screw.

See your authorized Yanmar industrial dealer or
distributor for the adjustment procedures for your
specific engine or machine.

84

. Clean Air Cleaner Element

Note that a typical air cleaner is shown in Figure 13
and Figure 14 for illustrative purposes only.

0009070A

Figure 13

KDOGOOTLIA-O3X

Figure 14

The engine performance is adversely affected
when the air cleaner element is clogged with dust.
Be sure 1o clean the air filter element periodically.

1, Unlatch and remove the air cleaner cover
(Figure 13, {1)).

2. Remove the element (Figure 13, (2)} (outer
element if equipped with two elements).

TNV Operation Manual
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PERIODIC MAINTENANCE
S CACAUTION
FLYING OBJECT HAZARD! » When the engine is operated in dusty conditions,
« ALWAYS wear eye protection clean the air cleaner element more frequently.
when servicing the engine and » NEVER operate the engine with the air cleaner
when using compressed air of element(s) removed. This may allow foreign
high-pressure water. Dust, flying material to enter the engine and damage it.

debris, compressed air,
pressurized water or steam may
injure your eyes.

e Failure to comply may result in minor or
moderate injury.

3. Blow air (Figure 13, (3)) through the element
from the inside out using 42 - 71 psi (0.29 -
0.49 MPa, 3.0 - 5.0 kgf/cm?®) compressed air 10
remove the particulates. Use the lowest
possible air pressure to remove the dust without
damaging the element.

4. If the air cleaner is equipped with a double
element, only remove and replace the inner
element (Figure 14, (1)) if the engine lacks
power or the dust indicator actuates (if
equipped).

Note: The inner element should not be removed
when cleaning or replacing the outer
element. The inner element is used to
prevent dust from entering the engine while
servicing the outer element.

5. Replace the element with a new one if the
element is damaged, excessively dirty or oily.

8. Clean inside of the air cleaner cover.
7. Beinstall the element into the air cleaner case
(Figure 13, (4)).

Note: If there is a red line (Figure 14, (2)} in the
outer element, reinsert the element until the
overlap position of red line and end face of
the air cleaner case.

8. Reinstall the air cleaner cover making sure you
match the arrow (Figure 13, (5)) on the cover
with the arrow on the case (Figure 13, (6))-

9. Latch the air cleaner cover to the case.
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PERIODIC MAINTENANCE

Perform the following maintenance every 500 hours
of operation.

» Replace Air Cleaner Element
» Replace Fuel Filter

» Clean Fuel Filter/Water Separator

Replace Air Cleaner Element

The maximum air intake restriction, in terms of
differential pressure measurement, must not
exceed 0.90 psi (6.23 kPa; 635 mmAg). Clean or
replace the air cleaner element if the air intake
restriction exceeds the above mentioned value.

Replace the air cleaner element (Figure 13, (2))
every 500 hours even if it is not damaged or dirty.

When replacing the element, clean the inside of the
air cleaner case (Figure 13, {(4)).

If the air cleaner is equipped with a double element,
only remove and replace the inner element
{Figure 14, (1)) if the engine lacks power or the
dust indicator actuates (if equipped). This is in
addition to replacing the outer element.

86

Replace Fuel Filter

FIRE AND EXPLOSION HAZARD

e Diesel fuel is flammable and
explosive under certain
conditions.

» YWhen you remove any fuel system component
to perform maintenance (such as changing
the fuel filter) place an approved container
under the opening to catch the fusl.

e NEVER use a shop rag to catch the fuel.
Vapors from the rag are flammabie and
explosive.

e Wipe up any spills immediately.

¢ Wear eye protection. The fue! system is under
pressure and fuel could spray out when you
remove any fuel system component.

» Failure to comply will result in death or
serious injury. ‘

For maximum engine life, Yanmar recommends that
when shutting the engine down, you allow the
engine to idle, without load, for five minutes. This
will allow the engine components that operate at
high temperatures, such as the turbocharger (if
equipped) and exhaust system, to cool slightly
hefore the engine itseif is shut down.

TNV Operation Manual
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PERIODIC MAINTENANCE

« ALWAYS be environmentally
responsible.

= Foliow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

o NEVER dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

» Failure to follow these procedures may setiously
harm the environment.

TNV Operation Manual

Replace Fuel Filter (Continued)

Replace the fuel filter at specified intervals
to prevent contaminants from adversely
affecting the diesel fusl flow.

1. Stop the engine and allow it to cool.

2. Close the fuel cock of the fuel filter/waler

separator.

3. Turn the retaining ring (Figure 15, (1)} to the
left (Figure 15, (5)).

Figure 15

4. Carefully remove the cup {Figure 15, (3)). Pour
the fuel into an approved container and dispose
of waste properly. Hold the bottom of the cup
with a shop towel to prevent the fuel from
dripping. Wipe up any spills immediately.

5. Remove the fuel filter (Figure 15, (4)) by pulling
it down.

8. Replace the fuel filter with a new one.

Applicable Fuel Filter Part No.

Standard Dust proof*
2TNV70
3TNV70 119833-55620 119802-55801
ITNV78

* Consult the operation manual for the driven
machine for applicability of the dust proof filter.

7. Wash the inside of the cup.

8. Check the condition of the O-ring
(Figure 15, (6)). Replace if necessary.

a7
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PERIODIC MAINTENANCE

9. Install the cup to the mounting flange and turn
the retaining ring (Figure 15, (1)) to the right
(Figure 15, (2)). Hand-tighten only.

10. Open the fuel cock of the fuel filter/water
saparator.,

11. Prime the fuel system. See Priming the Fuel
System on page 45.

12. Check for fuel leaks.

Replace the fuel filter at specified intervals
to prevent contaminants from adversely
affecting the diesel! fuel flow.

1. Stop the engine and allow it to cool.

2. Close the fuel cock of the fuel! filter/water
separator.

3. Remove the fuel filter using a filter wrench to
turn it to the left (Figure 18, (1)). When
removing the fuel filter, carefully hold it to
prevent the fuel from spilling. Wipe up all spilled
fuel.

GOOGOT2A

Figure 16

4. Clean the filter mounting surface and apply a
small amount of diesel fuel to the gasket of the
new fuel filter. ‘

5. Install the new fuel filter. Hand-tighten it to the
right (Figure 16, {2)) until it comes in contact
with the mounting surface. Use a filter wrench
and tighten to 14 - 17 fi-lb (19.6 - 23.5 N-m, 2.0
- 2.4 kgi/m) or one additional turn using the
filter wrench.
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Applicable Fuei Filter Part No,
Standard Dust prooi*
3TNV82A '
-4TNVO8,
3TNV82A-B 1;??0% 55801
-4TNVS8-B S e 129907-55801
4TNVOSET,
4TNVY8T-Z 1239G7-55801
-ATNV106T

* Consulit the operation manual for the driven
machine for applicability of the dust proof filter.

6. Open the fuel cock of the fuel filter/water
separator.

7. Prime the fuel system. See Priming the Fuel
System on page 45.

8. Check for fue! leaks.

TNV Operation Manual
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IC MAINTENANCE

Clean Fuel FiliterWater Separator

FIRE AND EXPLOSION HAZARD!

» Diesel fuel is flammable and
explosive under certain
condifions.

« NEVER use diesel fuel as a cleaning agent.

» When you remove any fuel system component
to perform maintenance (such as changing
the fuet fiiter) place an approved conlainer
under the opening to catch the fuel.

» NEVER use a shop rag 1o catch the fuel,
Vapors from the rag are flammable and
explosive.

= Wipe up any spills immediately.

» Wear eye protection. The fuel system is under
pressure and fuel could spray out when you
remove any fuel system component.

» Failure to comply will result in death or
serious injury.

o ALWAYS be environmentally
responsible.

» Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

» NEVER dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

° Failure to follow these procedures may seriously
harm the environment.

TNV Operation Manuai

Periodically clean the fuel fitter/water
separator element and inside cup.

1. Position an approved container under the cup
{Figure 17, (1)) of the fuel filter/water separator
to collect the contaminants.

Q0008G0A

Figure 17

2. Close (Figure 17, (2)) the fuel cock

(Figure 17, (3)}.

3. Turn the retaining ring {(Figure 17, (4)} to the
left (Figure 17, (9)).

4. Carefully remove the cup (Figure 17, (1)).

Remove the retaining spring {Figure 17, (6})
and float {Figure 17, (7)) from the cup. Pour the
fuel into an approved container and dispose of
waste properly. Hold the bottom of the cup with
a shop towel to prevent the fuel from dripping.
Wipe up any spills immediately.

5. Clean the inside of the cup.

6. Remove the mesh filter (Figure 17, (10}) by
pulling it down.

7. Repiace the mesh filter with a new one.

Applicable Mesh Filter Part No.

2TNV70
3TNV70
3TNV78

171081-55910

8. Inspect condition of the O-ring
{Figure 17, (11)). Replace if necessary.

9. Put the float (Figure 17, (7)) and retaining

spring (Figure 17, (8)) inside the cup.
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PERIODIC MAINTENANCE

10. instal] the cup to the mounting flange
(Figure 17, (8)) and turn the retaining ring
(Figure 17, (4)) to the right (Figure 17, (5)).
Hand-tighten only.

11. Open the fuel cock {Figure 17, {3)).

12. Prime the fuel system. See Priming the Fuel
System on page 45.

13. Check for fuel leaks.

Periodically clean the fuel filter/water
separator element and inside the cup.

1. Position an approved container under the cup
(Figure 18, (1)) of the fuel filter/water separator
1o coliect the contaminants.

2. Close (Figure 18, (2)) the fuel cock
(Figure 18, (3)).

3. Loosen the drain cock (Figure 18, (4)) and
drain the contaminants. See Drain Fuel
Filter/Separator on page 78.

4. Turn the retaining ring {Figure 18, (5)) to the
left (Figure 18, (10)) and remove the cup
(Figure 18, (1)). If equipped, disconnect the
sensor wire (Figure 18, (7)) from the cup
before removing the cup.

5. Carefully hold the cup to prevent fuel from
spilling. If you spill any fuel, clean up the spill
completely. )
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Q0000734

Figure 18

6. Remove the float ring {Figure 18, {8)) from the

cup. Pour the contaminants into the container
and dispose of it properly.

7. Clean the element {Figure 18, (9)) and inside

cup. Replace the element if it is damaged.

Applicable Element Part No.

All Models ] 119802-55710

8. Install the element and O-ring in the bracket.
9. Position the float ring in the cup. '

10. Check the condition of the O-ring. Replace if
necessary.

11. Install the cup to the bracket by tightening the
retaining ring to the right (Figure 18, (6)) to 11 -
15 ft-lb (15 - 20 N-m, 1.5 - 2.0 kfg/m).

12. Close the drain cock. Reconnect the sensor
wire if equipped.

13. Open the fuel cock (Figure 18, (3)).

TNV Operation Manuai
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PERIODIC MAINTENANCE

14. Prime the fuel system. See Priming the Fuel
System on page 45.

15. Check for leaks.

TNV Opetation Manuat

Perform the following maintenance every 1000
hours of operation,

o Drain, Flush and Refili Cooling System With
New Coolant

* Adjust Intake/Exhaust Valve Clearance if
required

Drain, Flush and Refill Cooling System
With New Coolant

SCALD HAZARD!

» NEVER remove the radiator cap if
the engine is hot. Steam and hot
engine coolant will spurt out and
seriousty burn you. Aliow the
engine 1o cool down before you
attempt to remove the radiator
cap.

s Tighten the radiator cap securely afier you
check the radiator. Steam can spurl out
during engine operation if the cap is loose.

o ALWAYS check the level of the engine coolant
by cbserving the reserve tank.

» Failure to comply will result in death or
serious injury.

9
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BURN ZBARD! .

e Wait untii the engine coois before

you drain the engine coolant. Hot

engine cooclant may splash and
burn you.

e Failure to comply could result in death or
serious injury.

U ACAUTION:
COOLANT HAZARD!

s Wear eye protection
and rubber gloves
when you handle long
life or extended life
engine coolant. If
contact with the eyes
or skin should occur,
flush eyes and wash
immediately with
clean water.

¢ Failure to comply may resuli in minor or
moderate injury.
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= ALWAYS be environmentally
responsibie.

« Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous maierials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

e NEVER dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

» Failure to foliow these procedures may seriously
harm the environment.

Engine coolant contaminated with rust or water
scale reduces the cooling effect. Even when
extended life engine coolant is properly mixed, the
engine coolant gets contaminated as its ingredients
deteriorate. Drain, flush and refill the cooling
system with new coolant every 1000 hours or once
a year, whichever comes first.

TNV Operation Manual
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PERIODIC MAINTENANCE

Allow engine and coolant to cool.
Remove the radiator cap (Figure 19, (1)).

Remove the drain plug or open the drain cock
(Figure 19, (2)) at the bottom of the radiator
and drain the engine coolant.

w oo

(2} Q3000744

Figure 79

4. Drain the coolant from the engine block.

= On models not equipped with an oil cooler,
remove the coolant drain plug (Figure 20, (1))
from the engine block.

00000278

Figure 20

« On models equipped with an oil cooler, remove
the coolant hose {Figure 21, (1)) at the oil
cooler.

TNV Operation Manual
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Figure 21

5. After draining the engine coolant, flush the
radiator and engine block to remove any rust,
scale and contaminants. Then reinstall and
tighten the drain plug or close the drain cock in
the radiator. Reinstall and tighten the engine
block drain plug or reconnect the coolant hose
at the oil cooler.

Fill radiator and engine with engine coolant.
See Filling Radiator With Engine Coolant on
page 50.

Adiust Intake/Exhaust Valve
Clearance

Proper adjustment is necessary to maintain the
correct timing for opening and closing the valves.
Improper adjustment will cause the engine to run
noisily, resulting in poor engine performance and
engine damage. See your authorized Yanmar
industrial engine dealer or distributor to adjust the
intake/exhaust valve clearance.
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PERIODIC MAINTENANCE

Perform the following maintenance every 1500
hours of operation.

° Inspect, Clean and Test Fuel Injectors, if
necessary

e Clean EGR Cooler
ATNVBAT-Z, ATNVIST-Z

¢ Inspect Crankcase Breather System

e

ARDI
o Avoid skin contact with the
high-pressure diesel fuel spray
caused by a fuel system leak such

as a broken fuel injection line.
High-pressure fuel can penetrate
your skin and result in serious
injury. If you are exposed to
high-pressure fuel spray, obtain
prompt medical treatment.

¢ NEVER check for a fuel leak with your hands.
ALWAYS use a piece of wood or cardboard.
Have your authorized Yanmar industrial
engine dealer or distributor repair the
damage.

» Failure to comply could result in death or
serious injury.

o4

Proper operation of the fuel injectors is required to
obtain the optimum injection pattern for fulf engine
performance. The EPA/ARB requires that you have
the injectors inspected, cleaned and tested every
1500 hours. See your authorized Yanmar industrial
engine dealer or distributor for this service.

This procedure is considered normal maintenance
and is performed at the owner's expense. This

procedures is not covered by the Yanmar Limited
Warranty.

Clean EGR Coocler
4TNV8B4T-Z, 4ATNVS8T-Z

The EGR cooler is apt 1o be contaminated with rust
and scale that deteriorate the cooling performance.
Carbon accumulation in the exhaust gas passage
of the cooler hinders circulation of exhaust gas,

resulting in deterioration in exhaust gas cleanup
performance.

To prevent such a problem, clean the cooler at least
every 1500 hours.

Consult your local Yanmar dealer for this service.

EGR cooler

EGR valve
EGR lead valve

Figure 22
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PERIODIC MAINTENANCE

inspect Crankcase Breather System

Proper operation of the crankcase breather system
is required to maintain the emission requirements
of the engine. The EPA/ARB requires that you have

the crankcase breather system inspected every
1500 hours. See your authorized Yanmar industrial
engine dealer or distributor for this service.

TNV Cgperation Manual

Perform the following maintenance every 2000
hours of operation.

° Check and Replace Fuel Hoses and Engine
Coolant Hoses

¢ Lap the Intake and Exhaust Valves

Check and Replace Fuel Hoses and
Engine Coolant Hoses

e ALWAYS be environmentaily
responsible.

* Follow the guidelines of the EPA or other
governmental agencies for the proper disposal of
hazardous materials such as engine oil, diesel

fuel and engine coolant. Consult the local
authorities or reclamation facility.

» NEVER dispose of hazardous materials
irresponsibly by dumping them into a sewer, on
the ground, or into ground water or waterways.

° Failure to follow these procedures may seriously
harm the environment.

Regularly check the fuel system and engine coolant
system hoses. If they are cracked or degraded,
replace them. Replace the hoses at least every two
years. See your authorized Yanmar industrial
engine dealer or distributor to replace fuel hoses
and engine coolant system hoses.

Lap the Intake and Exhawst Valves

Adjustment is necessary to maintain proper contact
of the valves and seats. See your authorized
Yanmar industrial engine dealer or distributor to lap
the valve seats.
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PERIODIC MAINTENANCE

Perform the following maintenance every 3000
hours of operation.

+ inspect Turbocharger (Blower Wash as
Necessary)
3TNVS8AT, 4TNV8AT, 4TNVIS8T, 4TNV1i06T

* Inspect, Clean and Test EGR Valve
4TNV84T-Z, 4TNVIBT-E, 4TNVI8-Z, 4TNVI8T-Z

e Inspect and Clean EGR Lead Vaive
4TNV84T-Z, ATNVIST-Z

inspect Turbocharger {Blower Wash
as NMecessary)

ITNV84T, 4TNVE4T, 4TNVIET, 4TNV1067T

Turbocharger service is required by the EPA/ARB
every 3000 hours. Your authorized Yanmar
industrial engine dealer or distributor will inspect
and blower wash the unit if necessary. If you notice
that the engine seems sluggish or the exhaust color
is abnormal NEVER wait until the next periodic
interval. Have your authorized Yanmar industrial
engine dealer or distributor service the
turbocharger soon.

Inspect, Clean and Test EGR Valve
4TNVE4T-Z, ATNVIST-E, 4ATNVO8-Z, ATNVIST-Z

The EGR valve is a key component for cleaning
exhaust gas.

To prevent the valve from deteriorating in exhaust
gas recirculation performance due to carbon
accumulation, inspect, clean and test the valve at
least every 3000 hours.

Consult your local Yanmar dealer for this service.

96

inspect and Clean EGR Lead Valve
ATNVBAT-Z, 4TNVIST-Z

The EGR lead valve is located in the passage of
recirculated gas.

To prevent carbon accumulation in or clogging of
the lead valve, inspect and clean the lead valve at
reguiar intervals. '

Consult your local Yanmar dealer for this service.

EGR cooler

EGR valve
EGR lead valve

Figure 23
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If a problem occurs, siop the engine immediately.
Refer to the SYMPTOM column in the
Troubleshooting Chart to identify the problem.

If any indicator fails to illuminate when the key
switch is in the ON position, see your authorized
Yanmar industrial engine dealer or distributor for
service before operating the engine.

If any indicator illuminates during engine operation,
stop the engine immediately. Determine the cause
and repair the problem before you continue to
operate the engine.

TNV Operation Manual
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TROUBLESHOOTING

TROUBLESHOUTING CHART

Symptom |

Prohable Cause

Action

Hefer to

Indicator Turns On - Engine Running

Low level of engine oil

Too high an oif level

Check and adjust oif level as
necessary

Checking Engine Oil on page
47

Engine oil pressure indicator

Clogged engine oil filter

Replace engine oil filter

Replace Engine Oif and
Engine Ol Filter on page 72

Low engine coolant level

Add engine coolant

Filiing Radiator With Engine
Coolant on page 50

Dirty radiator fins

Clean the radiator fins

Check and Clean Radiator
Fins on page 83

Engine cooclant indicator

Engine coolant leaking

See authorized Yanmar
industrial engine dealer or
distributor

V-belt loose or damaged

Adjust V-belt or replace

Check and Adjust Cooling Fan
VV-Beltf on page 76

Contaminated engine coolant

Faulty engine coolant pump

See authorized Yanmar
industrial engine dealer or
distributor

V-belt loose or damaged

Adjust V-belt or replace

Check and Adjust Cooling Fan
V-Belt on page 76

Battery Indicator

Battery failure

Check battery condition

Check Battery on page 80

Faulty aiternator

See authorized Yanmar
industrial engine dealer or
distributor

indicator Does Not Turn ON -

Key Switch is Turned to ON (OFF-> ON) - Engine Not Running

Faulty electrical wiring or faulty
indicator

See authorized Yanmar
industrial engine dealer or
distributor

indicator Stays On - Key Swit

ch is Turned from Start to ON (START - ON) - Engine Not Running

Battery indicator stays ON

Faulty alternator

Faulty engine oil pressure
switch

See authorized Yanmar
industrial engine dealer or
distributor

Engine oif pressure indicator
stays ON

No or low level of engihe oit

Check and adjust oil level as
recassary

Checking Engine Oil on page
47

Clogged engine oil fitter

Replace engine ol filter

Replace Engine Oif and
Engine Oil Filter on page 72
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TROUBLESHOOTING

Symptom

Probable Cause

Action

Refer to

Engine Does Not Start

Starter motor operates but
engine does not start

No diesel fuel

Refuel and prime fuel system

Filling the Fuel Tank on page
44

Alr in fuel systemn

Prime fuel system

Priming the Fuel System on
page 45

improper diese! fuel

Replace with recommended
diesel fuel

Diesel Fuel Specifications on
page 38

Clogged fuet filter

Replace fuel filter

Replace Fuel Filter on page 86

Poor fuel injection

Compressed air leakage from
intake/exhaust valves

Faulty engine stop solenoid

See authorized Yanmar
industrial engine dealer or
distributor

Starter motor does not operate
or rotates too slowly (engine
can be turned manually)

Battery needs charging

Check electrolyte, recharge

Check Battery on page 80

Fauilty cable connection at
battery terminals

Clean terminals, retighten

Faulty starter switch

Fauity starter motor

Engine cannot be manually
turned

tnner parts seized or damaged

See authorized Yanmar
industrial engine dealer or
distributor

White or Black Exhaust Smoke

Black exhaust smoke

Engine overloaded

Reduce load

Clogged air cleaner element

Clean etement or replace

Clean Air Cleaner Element on
page 84

Improper diesel fuet

Replace with recommended
diesel fuel

Diesel Fuel Specifications on
page 38

Faulty spraying of fuel injection

Excessive intake/exhaust
valve clearance

Faulty EGR valve

See authorized Yanmar
industrial engine dealer or
clistributor

White exhaust smoke

improper diesel fuel

Replace with recommended
diesel fuel

Diesel Fuel Specifications on
page 38

Faulty spray pattern of fuel
injection

Fuel injection timing delay

Engine burning oil

See authorized Yanmar
industrial engine dealer or
distributor

, TNV Operation Manuali
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TROUBLESHOOTING

TROUB

4TNV84T-Z, 4TNVOS-E, 4TNVO8-Z,
4TNVI8T-Z

» Never use the E-ECU for other purposes than
intended or in other ways than specified by
Yanmar. Doing so could result in the violation
of emission contro! regulations and will void
the product warranty.

* Replacing the fuel injection pump involves
rewriting the fuel injection data in the E-ECU.
Be sure to contact vour local Yanmar dealer
before replacing the fuel injection pump.
Faiiure to rewrite the fuel injection data before
replacing the fuel injection pump will void the
engine warranty.

¢ Replacing the E-ECU involves migrating the
fuel injection data to the existing E-ECU to the
new unit.
Be sure o contact your local Yanmar dealer
before replacing the E-ECU.
Failure o migrate the fuel injection data
before replacing the E-ECU will void the
engine warranty.

* improper use or misuse of the E-ECU may
result in death or serious injury due to an
abrupt and unexpected increase in engine
speed.

Fault Detection Capability

The E-ECU has a fault detection capability. See List
of Possible Faults of Electronically Controfled
Engines on page 105.

A fault indicator (Optional) is located on the
operator's console as shown in Figure 1.

This indicator comes on at power up of the E-ECU
and goes out affer 2 sec.

100

LESHOOTING OF ELECTRONIC CONTROL SYSTEM

Cnce a fault is detecled, then the indicator fiashes
in certain patterns, providing fault information to the

- operator.

Shut down the engine if the fault indicator comes
on.

Continuing running the engine with the fault
indicator being on may result in a serious
malfunction of or damage to the engine, and will
void the engine warranty.

1 — Fault indicator

Figure 1

Figure 1 Typical Operator's Console

TNV Qperation Manual -
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TROUBLESHOOTING

Figure 2 exemplifies flashing patterns that represent an accelerator fault (5 flashes) or EGR valve fault (1
to 3 flashes) occurring at power up. i multiple faults occur simultaneously, the indicator indicates all the
faults in order of smaller to larger number of flashes. '

on

Off

Off

Accelerator sensor fault
Five 0.5 sec. flashes

Power up Ve A \
25 3s 0.55 05s 3s
s e e e e 4‘?. -
E Flashing repeated
EGR valve fauli
One 1.5 sec. flash  Three 0.5 sec. flashes
Power up e g S
2s 3s 15s  0.5s 3s N

R . Ee L By 2 1 %

TNV Operation Manual

éﬂFlaShing repeated

Figure 2

Fail-safe
Limp-home
Engine shutdown

Operator's console

[n‘b Engine kept running

*v for as long as possible

I:;%‘. Connector  USB-CAN
2 adaptor
s

z50

Output to other ECU(s)

Figure 3

WindowsPC

101



Rl vz B

TROUBLESHOOTING

If the fault indicator comes on, check and note the
flashing pattern, shut down the engine without
delay and contact your local Yanmar dealer.

The Yanmar genuine diagnosis tool aliows
reviewing detailed fault information, historical
fault/alarm logs and freeze frame data, monitoring
the engine status and carrying out the fault

P T T

diagnosis. See Figure 3. E !

Events in the fault/alarm logs can be time stamped. )
oo
o
(.
(o
(
{
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LESHOOTING

Diagnosis Tool

A connector is provided at an end of the harness of
the driven machine so that the Yanmar genuine
diagnosis ool can be loaded with data from the
E-ECU. See Figure 4 and Figure 5.

When the fuel injection pump is replaced, data in
the E-ECU must also be replaced for
accommodating the new pump. When the E-ECU is
replaced, the fuel injection data in the existing unit
must be migrated to the new unit. The diagnosis
tool can be used for the data replacement or
migration. Contact your local Yanmar dealer for
replacement of the fuel injection pump or E-ECU.

For operation of the diagnosis {ool, see the manual
for the tool.

Diagnosis Toaol
{Yanmar genuine)

Windows
PC

CAN o
ot Communication

:: adapfor

iSO 15765-4
Figure 4

TNY Cperation Manual

Bat. 12V

DEUTSCH
DTMO6-065-E007

Mating connector (Tool side)
DEUTSCH
DTMO4-06P-E003

Figure 5
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TROUBLESHOOTING

TROUBLESHOOTING
INFORMATION

If your engine does not operate propetrly, refer to
the troubleshooting chart or consult your authorized
Yanmar industrial engine dealer or distributor.

Supply the authorized Yanmar industrial engine
dealer or distributor with the foliowing information:

« Model name and serial number of your engine

s The driven machine type (tractor, generator, skid
steer loader), manufacturer's name, model and
serial number

» How long the engine has been in service (the
number of engine hours or the number of
calendar months)

= Operating conditions when problem occurs:

s Engine RPM

e Color of exhaust smoke
» Type of diesel fuel

= Type of engine il

o Flashing patterns of indicators (When an
electronically controlled engine and the fault
indicator are used)

= Any abnormal noises or vibration

= Operating environment such as high altitude or
extreme ambient temperatures, eic.

e Engine maintenance history and previous
problems

e Other factors that contribute to the problem

104
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TROUBLESHOOTING

LIST OF POSSIBLE FAULTS OF ELECTRONICALLY CONTROLLED
ENGINES

4TNVBAT-Z, 4TNVO8-E, 4TNVI8-Z,

4TNVOST-Z
- No. of
Availability of ,
No. Fault (al_arm} Fault/alarm Condition Engine Status Reset Condition| Detection Flashesfitashing
Location Pattern of Fault
Features
ndlcator
Coolant ; .
Sensor voltage is over 4.8 V or [Continues to run at a coolant | Voltagereturnsto
1 jtemperature under 0.2 V temperature of 30 °C, normat. Standard 4
sensor
5 Accelerator Sensor voltage is over4.8 Vor Gontinues to run at 1500 rpm. Voitagereturnsto Default 5
sensor under 0.2 V. normal.
Engine start switch (E8) is on, |ls shut down. {When optional
but engine speed is zero, auxiliary speed sensor is
equipped:Auxiliary speed senor
’ . . works in place of faulty speed  |Key switch is
3 |Speed sensor |Engine speed momentarily | sensor and engine continues to [tumed to OFF. Standard 6
decreased to lower than run at up to 1800 rpm. If auxiliary
specified lower imit. sensor also fails, engine is shut
down.
Continuss to run without rack
Rack position Rack position relative to rack |position sensing at up to 150 % Key switch is
4 P actuator is without specified | of low idling speed or 80 % of y Standard 7
Sensor S - . . lturned to OFF.
limits. high idling speed, whichever is
lower.
Rack actuator output is without
specified limits.
Engine accelerates aven Kev switch is
5 (Rack actuator (though rack actuator output is |Is shut down, y Standard 8
oo turned o OFF.
mirimized.
Engine stalls while rack
position sensor fails.
LOW status was detected Confinues to D f0 92 % of
even though port was off. ond runatup o= 70 iteh |
6 |EGR valve gp rated power quiput and up to Key switch is Default 1-3
HIGH status was detected  |1g00 rpm, turned to OFF.
even though port was on.
LOW status was detected
, |GSD solenoid |even though port was on. Continues to run while CSD Key switch is Standard 4
' valve HIGH status was detected feature is canceled. turned to OFF.
even thaugh port was off.
LOW status was detected
Staring aid  {even though port was off. Continues to run while starting  |Key switch is .
8 . : Optional 15
relay HIGH status was detected aid refay is off, turned to OFF.
even though port was on.
TNV Operation Manual 105
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‘ I Ne. of
. L . Availability of .
No. Fault (a!arm) Fauli/alarm Condition Engine Status Reset Condition| Dstection Flashesfllashing
Location Pattern of Fault
Features .
. indicator
Relay returns to
Power cannot be tumed off normal. This fault
9 [Main relay : ) Continues to run normaily. will persist even if | Defauit 1-8
aven though main relay is off. oo
key switch is
‘ turned to OFF.
f [LOW status was detected '
even though port was off. iteh i
10 Rack actuator gnp s shut down. Key switch is Standard 17
relay HIGH status was detected turred to OFF.
even though port was on.
: . Qil pressure swiich is nhot . Lo
; Qil pressure . N Continues to run normaliy. Key switch is .
1 switch turned on while engine is {Other option can be selected). [turned to OFF. Optional 21
i stopped.
! An ECU supply voltage of
i under 10.0 V was detected.
12 Power supply Continues to run normally. Voltage returnsto Standard 2-3
voltage An ECU supply voltage of over normal.
16.0 V was detected.
Temperature
ECU returns to normal;
13 ltlemperature ECU temperature is over 105 |Continues to run normaily. under 100 °C Outional 0.5
P °C. ‘ {Other option can be selected). !{other optional P
{alarm} s
setling is
allowed).
14 | Qil pressure Szfﬁ%rgsosffuijh?l\gﬂecnh E; (i)st Continues to run normally. Pressure returns Opticnal 3-1
P o 9 (Other option can be selected). |to normal. P
running.
: Battery changing switch is not e
: Battery charge : o . Key switch is .
? 15 (alarm) turngd off while engine is Continues io run normally. surned to OFE. Optional 32
. running. .
f Battery changing switch is not . Lo
. Battery X T . Key switch is . :
| 16 charging switch %ume?ci off while engine is Continues to run normally. turned to OFF. Optional 2.2
: running.
Temperature
o Goolant returnstonormal;
Coolant temperature is over  [Continues to run normally. under 105 °C
17 |temperature 110 °C. {Other option can be selected). [(cther optional Standard 36
; (alarm) o
: sefting is
allowed).
106 TNV QOperation Manual
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TROUBLESHOOTING
. Ho. of
Availability of .
No. Fault (al_at’m) Fault/alarm Condition Engine Status Reset Condition| Detection Flashesffashing
i ocation Pattern of Fault
Fealures .
Indicater
18 |ECU-ROM Fiash ROM checksum eryor is shut down.
ccourred.
Reading/writing efror
19 |ECU-EEPROM |occurred, Continues to run normally. o
Checksum error occutred Key switch is
: turned fo OFF, Standard "
N " . angar -
21 |ECU-sub CPU Cgmmumcatzon W‘th sub Continues to run normally.
microcomputer failed.
22 FCU-mappmg Mapping format is invalid. Is shut down.
ormat
ECU-temperat Sensor voltage is over 4.6 V or . Temperature
23 ure sensor under 1.0 V. Continues to run normally. returns to normal.
107
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This section of the Operation Manual describes the
procedures necessary 1o place the engine into
long-term storage (six months or longer) and how
to place it back into operation.

BEFORE YOU PLACE THE
ENGINE IN LONG-TERM
STORAGE

o Never short ouf the batiery
terminals, including when
checking the remaining battery
charge. This will result in a spark
and may cause an explosion or
fire. Use a hydrometer to check
the remaining battery charge.

¢ If the electrolyte is frozen, slowly warm the
battery before you recharge it.

o Failure o comply will result in death or
serious injury.

TNV Operation Manual

BURN HAZARD!

e Batteries contain sulfuric acid.

NEVER atlow batiery fluid to
come in contact with ciothing,
skin or eyes. Severe burns could
result. ALWAYS wear safety
goggles and protective clothing
when servicing the battery. If
battery fiuid coniacts the eyes
and/or skin, immediately flush the
affected area with a large amount
of clean water and obtain prompt
medical reatment.

o Fajlure to comply could result in death or
serious injury.
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LONG-TERM STORAGE

4 CAUTION

FL‘WN@ @Baﬁ%@”ﬁ' Mﬁﬂ&ﬁ@*

o ALWAYS wear eye protection
when servicing the engine and
when using compressed air or
high-pressure water. Dust, fiying
debris, compressed air,
pressurized water or steam may
injure your eyes,

* Failure to comply may result in minor or
moderate injury.

Protect the air cleaner, turbocharger (if equipped)
and electric components from damage when you
use steam or high- pressure water to clean the

engine.

Perform the next Preventive Maintenance
procedure. For example, if there are 10 hours
remaining before the 250 hour maintenance, you
should do the maintenance before you place the
engine in storage.

See Periodic Maintenance Schedule on page 69.

1. Flush the radiator and refill with Long Life
Engine Coolant. See Engine Coolant
Specifications on page 50 for engine coolant
specifications and See Filling Radiator With
Engine Coolant on page 50 for the procedure -
for draining and refilling the cooling system.

2. Clean the exterior of the engine so it is free of
grease and oil.

3. Drain the fuel tank or make sure it is completely
full. See Filling the Fuel Tank on page 44.

4. Lubricate exposed parts of the engine speed
control system.

5. Protect the air cleaner, muffler and electrical
components (alternator, starter motor, switches,
EGR valve, controller) from water and dust.

6. Disconnect the negative (-) battery cable to
prevent the battery from discharging.

110

7. Check the béttery fluid and add distilled water
as required. See Check Battery on page 80.

8. Charge the battery once a month during
storage.

9. Rotate the engine without starting, every four to
six months.

RETURNING THE ENGINE TO
SERVICE

1. Perform the Daily Checks on page 52.

2. The engine should be pre-oiled before startup.
Crank the engine, leaving the fuel system shut
off so the engine will not start, for 15 seconds.
Then pause for 30 seconds. Repeat the
procedure until you have cranked the engine for
a total of one minute. This will circulate the oil in
the engine’s lubrication system.

3. Prime the fuel system. See Priming the Fuel
System on page 45.

4, Start the engine. Allow the engine to idle for
approximately 15 minutes while you check for:

* Proper oil pressure
* Fuel, engine oil, or coolant leaks

° Proper operation of the indicators and/or
gauges.

5. Avoid prolonged operation at minimum or
maximum engine speeds and loads for the
remainder of the first hour of operation.

TNV Operation Manual
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GENERAL

Description of Model Number

3 TNV 70 -

0 00

L—Customer Code
Rated RPM

Cylinder Bore (mm)

3 TNV 82

Engine Series

No. of Cylinders

AT - Z 0 00

-

Customer Code

Rated RPM
Governor Type Symbol (Indicating Conformance to EPA Tier 3/interim Tier
4 Standards)
Governor Type . .
Symbol Governor Type Applicabte Engine
z Electronic Governor (Eco-governor) ]
- Non-derated engine
B Mechanical Governor
E Electronic Governor {Eco-governor) o
- Derated engine
U Mechanical Governor

Engine Sub Series

Cylinder Bore {mmj

Engine Series

No. of Cylinders

. TNV Operation Manual

Turbocharged (No symbol indicates naturally aspirated)
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SPECIFICATIONS
Engine Speed Specifications
Notation Available Engine Speed intended Uses

VH 3200 - 3600 mint (rom) Lawn Mower, Construction, Industrial Machine

VM 2000 - 3000 min? {(rpm) Agricultural, Construction, Industrial Machihes -

CH 3000 - 3600 min- (rpm) - 2-pole Generator Sets, irrigation Pumps

CL 1500 or 1808 min? (rpm) 4-pole Generator Sets, irrigation Pumps
VH: Variable High Speed CH: Constant High Speed
VM: Variable Medium Speed CL: Constant Low Speed
Engine General Specifications

Type Vertical In-line, Water Cooled, 4-Cycle Diesel Engine
) Direct injection Models Direct Injection
Combustion System - — -
Indirect Injection Models Bwirt Chamber {Ball-Type)

Starting System Electric Starting
Cooling System Radiator
Lubricating System Forced Lubtication with Trochoid Pump
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed from Flywheel End

Notes:

1. The information described in Principal Engine Specifications is for a “standard” engine. To obtain the
information for the engine installed in your driven machine, please refer to the manual provided by the

driven machine manufacturer.
2. Engine rating conditions are as follows (SAE J1349, 1SO 3046/1):

¢ Atmospheric Condition: Room temperature 25 °C (77 °F), Atmospheric pressure 29.53 in. Hg

(100 kPa, 750 mm Hg), Relative humidity 30 %

» Fuel Temperature at Fuel Injector Pump Inlet: 40 °C (104 °F)

* Fuel Feeding Pressure: 20 = 10 kPa (net) after engine break-in has been performed with the

cooling fan, air cleaner and muffler installed to the engine.

[

-]

2

]

112

With Cooling Fan, Air Cleaner, Muffler: Yanmar Standard

After the Engine Break-In Period. Output Allowable Deviation: + 3 %
1 P8 =0.7355 kW

1 hp SAE (Society of Automotive Engineers) = 0.7457 kW

TNV Operation Manual
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SPECIFICATIONS

PRINCIPAL ENGINE SPECIFICATIONS
| 2TNVT70 {~ EPA Tierd)

Engine Model 2TNVT0
Version VM CH ' VH
Type Vertical inline Digsel Engine
Combustion System - Ball-Type Swirl Chamber
Aspiration Natural
No. of Cylinders 2
Bore x Stroke 470 x 74 mm
Displacement 0.570 ¢
rin- 3000 | 3800
Continucus Rated Quitput kw 8.16 8.76
P8 111 13.3
rmin-t 2000 | 2200 | 2400 | 2600 2800 | 3000 | 3000 | 3600 | 3200 | 3460 | 3600
Max. Rated Output (Net) KW 596 | 662 | 728 | 787 | 853 | 912 | 897 | 107 | 934 | 878 | 103
PS 8.10 9.00 9.20 10.7 1.6 12.4 12.2 14.6 2.7 13.3 14.0
: . i 2160 2375 2570 2780 2995 3210 3165 3800 3400 3666 3815
High Idiing min-d =25 & 25 * &b % 25 +25 + 25 =25 + 25 + 25 x 25 + 25
Engine Weight (Dry)
*with Flywheel Housing 84 kg
PTO Position ' Flywheel End
Direction of Rotation Counterclockwise Viewed From Fiywhae! End
Cooling System Liquid-Cooled with Radiator
Lubricating System Forced Lubrication with Treeheid Pump
Normai Oil Pressure at Rated
Engine Speed 0.29 -0.44 MPa
Normai Ol Pressure at L.ow
ldle Speed 0.06 MPa
Elactric Starting - Starter Motor; DC12 V, 1,0 k=
Starting System Dynamo: DC12 V, 20 A**
Recommended Battery Capacity: 12 V, 38 Ah {5h rating)***
Dimensions (L x W x H)* 415 x 427 % 484 mm M5 42728041 415 x 427 x 484 mim
Engine Oil Pan Capacit 182t (Dipstek Up (Dipsick Up
ngine Qil Pan Capacity™ s e o ipstick Upper ipstick Upper
9 pacly {Dipstick Upper Limit'Lower Limiz} Limit/Lower Limity]  LimivLower Limit)
Engine Coolant Capacity 0.6 & Engine Oniy
Standard Cooling Fan 260 mm O.D., 5 Blade Pusher-Type™**
Crank V-pulley dia./ -
Fan V-pulley dia. 9110/¢110 mm
Top Clearance 0.768 x 0.072 mm

*

Engine specifications without radiator.

**  Engine oll capacity for a "Deep Standard"” oif pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine oil capacity of your machine.

May vary depending on application.
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SPECIFICATIONS
3TNV70 (~ EPA Tierd)
Engine Model IJTNVT7O
Version CL VM CH VH
Type Vertical In-line Diesel Engine
Combustion System Ball-Type Swirl Chamber
Aspiration Natural
No. of Cylinders 3
Bore x Stroke 70 x 74 ram
Digplacement 0.8542
min-1 1500 | 1800 3000 | 3600
Centinuous Rated Output kW 6.09 | 7.29 818 | 8.78
PS 827 | 991 165 | 19.7 _
} min? 1500 | 1800 | 2000 | 220G | 2400 | 2600 | 2860 | 3000 | 3000 | 360G | 3200 | 3400 | 3600
Max. Rated Qutput (Net) kw 669 | 802 | 897 | 993 | 11.0 | 118 | 128 | 1537 | 183 | 18.0 | 140 | 14.7 | 154
PS 810 [ 109 [ 122 | 135 | 149 | 16.1 | 174 | 186 | 181 | 21.7 | 190 | 20.0 { 21.0
High Idiing min- 1600 | 1895 | 2160 | 2375 | 2570 | 2780 | 2995 | 3210 | 3165 | 3800 | 3400 | 3600 | 3815
%25 | +25 | 25 | £25 | £25 | £25 | 25 | #2585 | 25 | £256 | £253 | 225 | =25
i Eywias! Hooing 98 kg
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Fiywheel End
Cooling System Liquid-Cooled with Radiator
Lubricating System Farced Lubrication with Trochoid Pump
gggi‘:g é);!ez?ssure at Rated 0.24 -0.35 MPa 0.29 - 0.44 MPa
{\é?émsglegg Pressure at Low 0.08 MPa
Electric Starting - Starter Motor: DC12 V, 1.0 kW
Starting System Dynamo: DC12 V, 20 A7
Recommended Battery Capacity: 12 V, 36 Ah™* {Sh rating)
Dimensions (L. x W x H)* 548 x 427 x 506 mm 504 x 427 x 506 mm s oot 504 x 427
3821t .
ine O ity 28/1.50 (Dipstick 28152
Engine Oil Pan Capacity (Dipstick Upper Limit/Lower Limit) Liipper Lﬁ'@?};ﬁ‘eﬁﬁg&)
Limit
Engine Coolani Capacity 0.9 ¢ Engine Onily
Standard Cooling Fan 310 mm Q.D., 5 Blade Pusher-Type***
R 10 100
Top Clearance 0.768 £ 0.072 mm

*

wok

Engine specifications without radiator,
Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine

manufacturer for the actual engine oil capacity of your machine.
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May vary depending on application.
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SPECIFICATIONS

3TNV76 (~ EPA Tierd)

Engine Model 3TNVYS
Version CL VM CH VH
Type Verticat In-tine Diesel Engine
Combustion System Bali-Type Swirl Chamber
Aspiration Natural
No. of Cylinders 3
Bore x Siroke 78 x B2 mm
Displacement 1.116 ¢
mint {1500 | 1800 3000 | 3600
Continuous Rated Quiput KW 82 | 28 184 | 17.7
PS 1.1 ] 13.3 205 | 24.1
~min-1 1500 | 1800 1 2000 | 2200 | 2400 | 2500 | 2600 | 28060 | 3000 ; 3000 | 3600 | 3200 | 3400 | 3800
Max. Rated Cutput (Net) KW 9 107 1 1181 132 | 143 [ 149 [ 155 | 16.7 | 17.9 | 165 | 1856 | 182 [ 19.3 1 195
PS 122 1145 | 161 1 17.8 | 195 | 203 1 211 | 227 | 243 | 224 | 265 | 247 | 26.2 ; 265
High Idling min! 1600 | 1900 | 2160 | 2375 | 2570 | 2675 | 2780 | 2995 | 3210 j 3200 | 3800 | 3400 | 3600 | 3815
+26 | 226 | 2261 225 | £25 | 225 | £25 | x25 | 425 | £25 ] +25 | x25 § =256 | £ 25
?ﬂi%énglﬁﬁng l{-i[ggs)iﬂg 112kg
PTO Position Fiywheel End
Direction of Rotation Counterclockwise Viewed From Flywheel End
Coofing Systern Liguid-Cooled with Radiator
Lubricating System Forced Lubtication with Trocheid Pump
Eﬁ;’;‘g gge%;rdessure atRated | 24 035 MPa 0.29 - 0.44 MPa
[\é?érgile%)g Pressure at Low 0.06 MPa
Electric Stasting {Starter Motor: DC12 V (1.1 KW))™~
Starting System Alternator; DC12 V, 40 A*™
Recommended Battery Capacity: 12 V, 36 Ah*** (6h rating)
Dimensions (L x W x H)* 567 x 427 x 532 mm 523 x 427 x 532 mm 529 % 427 % | 523 x 427 x 532 mm
3.4/1.88

Engine Qil Pan Capacity™

{Dipstick Upper Limit/Lower Limit}

Engine Coolani Capacity

0.2 £ Engine Only

Standard Cooling Fan

335 mm Q.D., 6 Biade Pusher-Type***

Crank V-pulley dia./
Fan V-pultey dia.

9110/ $100 mm™*~

Top Clearance

0.819 £ 0.072 mm

*  Engine specifications without radiator.

*  Engine oil capacity for a "Deep Standard” oif pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine oif capaaty of your machine.

= May vary depending on application.
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SPECIFICATIONS
3TNV82A (~ EPA Tier2)
Engine Model ITNVB2A
Version CL ‘ : VM
Type Vertical in-line Diesel Engine
Combustion System Direct Injection
Aspiration Natural
No. of Cylindars 3
Bore x Stroke $82 x 84 mm
Displacement 1.331.4
miry? 1500 1800
Continuous Rated Output kv 9.9 12.0
PS5 13.5 16.3
min 1500 1800 2000 2200 2400 26060 2800 3000
Max. Rated Output (Net) kw 11.0 18.2 14.6 16.0 17.5 19.0 20.4 21.9
P3 14.9 17.9 7 19.9 21.8 23.8 25.8 27.8 29.8
) . o 1800 1885 2180 2375 2570 2780 2995 3180
High Idling min-1 £ 25 +25 £25 £25 +25 %25 £25 25
Engine Weight (Dry)
*with Flywheet Housing 138 kg 128kg
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Fiywheel End
Cocling System Liquid-Cooted with Radiator
Lubricating System Foreed Lubrication with Trochoid Pump
Normal Oil Pressure at Rated . R
Engine Speed (.34 - 0.49 MPa 0.39 - 0.54 MPa
Normal Oil Pressure at Low 0.05 MPa )

Idle Speed

Starting Systemn

Electric Starting (Starter Maotor: DC12 V (1.2 KW}y

Alternator: BC12 V, 40 A™

Recommended Battery Capacity: 12 V, 55 Ah*** (5h rating)

Dimensions {L x W x H)*

553 x 489 x 565 mm [ 528 x 488 x 565 mm

Engine Oil Pan Capagcity*”

5.5/3.61¢
(Dipstick Upper Limit/Lower Limit)

Engine Coolant Capagity

1.8 2 Engine Oniy

Standard Cooling Fan

335 mm C.D., 8 Blade Pusher-Type™*

Crank V-pulley dia./
Fan V-puliey dia.

$120 / 490 mm* 9110/ $110 mm***

Top Clearance

0.64 +0.06 mm

#*

*%

Engine specifications without radiator.
Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine

manufacturer for the actual engine oif capacity of your machine.
= May vary depending on application.

118

TNV Qperation Manual

e

TN T e ST e Tt T T T e

—

—— TN - T T Panes

e




SPECIFICATIONS

3TNV84 (~ EPA Tier2)

Engine Model ITNVE4

Version CL. Vi
Type Vertical In-line Diesel Engine
Combustion System Direct Injection
Aspiration Natural
No. of Cylinders 3
Bore x Stroke #84 % 90 mm
Displacement 1,496 ¢

min? 1500 1800
Continuous Rated Quiput iKW 113 135

PS8 153 18.3

min-1 1506 1800 2000 2200 2400 2600 2800 3006

Max. Rated Output (Net) kw 12.4 14.8 16.4 18.1 19.7 213 230 | 24.6
PS 16.8 26.1 223 24.6 26.8 29.0 31.3 335

i | TR TR TR TR | TR TR | TR | B
i By whcel Liooaing 161 kg 156 kg
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Flywheel End
Cooling System Liguid-Cooled with Radiator
Lubricating System Forced Lubrication with Trochoid Pump
Eﬁg?;‘;’ é)gezrdessure at Rated 0.34 - 0.49 MPa 0.39 - 0.54 MPa
{\é?;rgglegg Pressure at Low 0.06 MPa

Electric Stariing {Starter Motor: DCT2 V (1.2 KW))***

Starting System Aiternator: DC12 V, 4G A™*
Recommended Battery Capacity; 12V, 55 Ah“* (5h rating)

Dimensions (L x W x H}* 589 x 486 x 822 mm I 5684 % 486 x 622 mm

. ; - 8.7/3.910

Engine Oll Pan Capacity (Dipstick Upper LimiLower Limit)

Engine Coolant Capacity 2.0 ¢ Engine Oniy

Standard Cooling Fan 335 mm G.D., 6 Blade Pusher-Type™*

Crank V-pulley dia./ o ‘ ik

Fan V-pulley dia. 120/ $90 mm™** 110/ 110 mm

Top Clearance 0.72 + 0.06 mm

*  Engine specifications without radiator.

**  Engine oif capacily for a "Deep Standard” oil pan. Refer to the aperation manual provided by the driven machine
manufacturer for the actual engine oil capacity of your machine,

May vary depending on application.
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ITNVB4AT (~ EPA Tier2)
Engine Model ATNV84T
Version CL | VM
Type Veriical In-fine Diesel Engine
Combustion System Direct injaction
Aspiration Turbocharged
No. of Cylinders 3
Bore x Stroke $84 x 30 mm
Dispiacernent 1.498 ¢
min1 1560 1800
Continuous Rated Cutput kKW 14.0 i6.5
Pg 19.0 225
min-! 1500 1860 2400 2600 2800 3000
Max. Rated Qutpui (Net) kw 15.8 18.8 25.0 26.8 29.1 30.9
PS 215 255 34.0 36.5 39.5 42.0
: ; - 1600 1895 2596 2810 2995 3210
High ldfing mia £ 25 225 25 x 25 + 25 +25
Engine Weight (Dry)
*with Flywheel Housing 161 kg 155 kg
PTG Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Fiywheel End
Cooling System Liguid-Cooled with Radiator
Lubricating System Forced Lubrication with Trocheid Pump
Normatl Oil Pressure at Rated
Engine Speed 0.29 - 0.44 MPa 0.34 - 0.49 MPa 0.39 - 0.54 MPa
Normai Qil Pressure at Low 0.06 MPa

Idte Speed

Starting System

Electric Starting {Starter Motor: DC12 V (1.2 KW))™*

Alternator; DC12 V, 40 A

Recommended Battery Capacity: 12 V, 55 Ah™* (5h rating)

Bimensions (L x W x H)*

589 x 486 x 622 mm

| 564 x 486 x 622 mm

Engine Oif Pan Capacity™*

8.7/3.912
{Dipstick Upper LimitLower Limit)

Engine Coolant Capacity

2.0 £ Engine Only

Standard Cooling Fan

350 mm O.D., 6 Blade Pusher-Type***

Crank V-pulley dia./
Fan V-pulley dia.

$120 / 630 mm"**

$110 / $110 mrmy**

Top Clearance

0.72 + 606 mm

*  Engine specifications without radiator.

**  Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine oil capacity of your machine.

*>* May vary depending on application.
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SPECIFICATIONS

3TNVES (~ EPA Tier2)

Engine Model 3TNVES

Version CL VM
Type Vertical In-line Digsel Engine
Combustion System Direct Injection
Aspiration Natural
No. of Cylinders 3
Bore x Stroke $88 x 90 mm
Displacement 1.642 ¢

min-! 1500 1800
Continuous Rated Cutput kW 12.3 14.8

PS 16.7 20.1

min-t 1500 1800 20G0 2200 2400 2600 2800 3000

Max. Rated Output (Net) KW 13.5 16.3 18.0 12.9 21.6 23.5 252 | 274
PG 18.4 221 245 27.0 294 31.9 34.2 36.8
S Eywhsel Loasing 161 kg 155 kg
PTO Position Flywheel End .
Direction of Rotation. Counterclockwise Viewed From Flywheel End
Cooling System Liguid-Cooled with Radiator
Lubricating System ‘ Farced Lubrication with Trochoid Pump
B Spaoq - e atAated | 0.34 - 0.49 MPa 0.39 - 0.54 MPa
{\é?éfrslzgle(gg Pressure at Low 0.06 MPa
Electric Starting (Starter Motor: DC12 V (1.2 KW}
Starting System Alternator: DC12 V, 40 A
Recommended Baitery Capacity: 12 V, 55 Ah *** (5h rating)

Dimensions (L x W x H)* 589 x 486 x 622 mm f 564 x 488 x 622 mm
Engine Oil Pan Capacity™” (Dipstici Uppsé?&}ii‘tz/mwer Limit)
Engine Coolant Capacity 2.0 £ Engine Only
Standard Cooling Fan : 335 mm 0.1, 8 Biade Pusher-Type*™*
E;g“\'}_gﬁlg;% dat 4120/ 690 mm*** $110/ $110 mm**
Top Clearance 0.73 £ 0.06 mm

*  Engine specifications without radialor,

**  Engine ofl capacity for a “Deep Standard” oil pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine oil capacity of your machine.

*** May vary depending on application.
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SPECIFICATIONS
4TNVB4 (~ EPA Tier2)
Engine Model 4TNVEA
Version CL VM
Type Vertical In-line Diesel Engine
Combustion Systern Direct injection
Aspiration Naturat
No. of Cylinders 4
Bote x Stroke $84 x 90 mm
Displacement 1.09514
min-1 1500 1800
Continuous Rated Output KW 14.9 17,7
PS 20.3 241
min1 150G 1800 2000 2200 2400 2600 2800 3000
Max. Rated Qutput (Net) KW 16.4 19.5 21.9 24.1 26.3 285 307 32.8
BS 223 26.5 298 328 35.8 387 417 447
: . - 1600 1895 2180 2400 2590 2810 2865 3210
High Idiing min' £25 £ 25 25 +25 + 25 £ 25 25 £ 25
Engine Weight (Dry)
*with Flywheei Housing 183 kg 170kg
PTO Position Flywheel End
{Jrection of Rotation Counterclocikwise Viewed From Flywheel End
Cooling System Liguid-Cooled with Radiator
Lubricating System Forced Lubrication with Trocheid Pump
Normal Oif Pressure at Rated
Engine Speed 0.34 - 0.49 MPa 0.39 - 0.54 MPa

Normal Oil Pressure at Low
Idle Speed

0.06 MPa

Electric Starting {Starter Motor: DC12 V (1.4 kw)p***

Starting System

Alternater: DC12 V, 40 A™

Recommended Battery Capacity: 12 V, 64 Ah™™* (5h rating)

Dimensions (L x W x H)*

683 x 498.5 x 617 mm [ 658 » 498.5 x 617 mm

Engine Oil Pan Capacity*

7.4/4.018
(Dipstick Upper Limit/Lowsr Limit)

Engine Coolant Capacity

2.7 2 Engine Only

Standard Cooling Fan

370 mm O.D., 6 Blade Pusher-FType™*

Crank V-pulley dia.f
Fan V-pulley dia.

$120 / 990 mm =

$110/ 9110 mm**

Top Clearance

0.72 + Q.06 mm

*

ok

Engine specifications without radiator.
Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine

manufacturer for the actual engine ofl capacity of your machine.

120

May vary depending on application.
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SPECIFICATIONS

ATNVSAT (~ EPA Tier2)

Engine Model 4TNVEAT
Version CL VM
Type Vertical in-line Diesel Engine
Combustion System Direct Injection
Aspiration Turbocharged
No. of Cylinders 4
Bore x Stroke $84 % 90 mm
Dispiacement 1.995 ¢
min-! 1500 1800
Continuous Rated Qutput kW 19.1 24.3
FS 28.0 33.0
miry1 1500 1860 2000 2200 2460 2800 2800 3000
Max. Rated Quiput (Net) kW 21.3 26,9 27.9 305 335 35.7 38.6 41.2
PS 29.0 36.5 38.0 41.5 45.5 48.5 52.5 56.0
“uith Fywneel Hooaing 183 kg 170kg
PTQ Position Fiywheel End
Direction of Rotation Counterclockwise Viewed From Flywheel End
Cooling System Liquid-Cooied with Radiator
|.ubricating System Foreced Lubrication with Trochoid Pump
Egg]ﬁf gg;gessure at Rated 0.29 - 0.44 MPa 0.36 - 0.5 MPa
i\(]jcl}énsziie(gg Pressure at Low 0.06 MPa
Electric Starting (Starter Motor: DC12 V (1.4 KW)}***
Starting System Alternator: DC12 V, 40 A
Recommended Battery Capacity: 12 V, 64 Ah** {5h rating)
Dimensions {L x W x H}* 683 x 498.5x 718 mm ‘ ] 649 % 498.5 x 713 mm
Engine Oil Pan Capacity™ (Dipstick Upgé?/f{r?n?n_ower Limit)
Engine Coolant Capacity 2.7 & Engine Only
Standard Cooling Fan 370 mm O.D., 6 Blade Pusher-Type***
g;ﬁ”\’j_g;fﬁ‘é')'{e%gf&/ 120 / 490 mm™ $110 74110 mm**
Top Clearance 0.73 = 0.06 mm
* Engine specifications without radiator.
**  Engine off capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine oil capacity of your machine.
** May vary depending on application.
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ATNV8S (~ EPA Tier2)
Engine Model 4TNVSS
Version : CL VM
Type Vertical in-line Diesel Engine
Gombustion System Birect Injection
Aspiration Natural
No. of Cylinders 4
Bore x Stroke $88 x 80 mm
Displacement 21902
min™ 1500 1800
Continuous Rated Output KW i6.4 19.6
PSS 223 26.7 ‘
min-1 1500 1800 2000 2200 2400 2600 2800 3000
Max. Rated Output (Net) KW 18.0 218 24.1 26.5 28.8 31.3 337 354
PS 24.5 29.4 327 36.0 39.2 42.5 45.8 4841
: . . 1600 1895 2180 2400 2500 2810 2995 3210
High idling smin-1 25 £25 %25 25 25 + 25 +25 %25
Engine Weight (Dry)
*with Flywheel Housing 183 kg 170kg
PTG Position Flywheei End
Direction of Rotation Counterclockwise Viewed From Flywheet End
Cooling System Liguid-Cooled with Radiator
Lubricating System Forced Lubrication with Trochoid Pump
ggéﬁ' g’;‘ezrd%s“re at Rated 0.34 - 0.49 MPa 0.39 - 0.54 MPa
MNormal Oil Pressure at Low
idle Speed 0.06 MPa
Electric Starting (Starter Motor: DC12 V (1.4 kw)yr*
Starting System Altarnator: DC12 V, 40 A™*
Recommended Batiery Capacity: 12 V, 64 Ah*** (8h rating)*
Dimensions {l. x W x H)* 683 x 408.5 x 618 mm [ 658 x 498.8 x 818 mm
; ; . 7.4/4.08
Engine Oit Pan Capacity (Dipstick Upper Limit/Lower Limit)
Engine Coolant Capacity 2.7 2 Engine Only
Standard Cooling Fan 370 mm O.D., 6 Blade Pusher-Type***
Crank V-pulley dia./ . ) .
Fan V-puiley dia. $120/¢90 mm $110/4110 mm
Top Clearance 0.73 + 0.06 mm

*

S

[ e N T T

.

.

Engine specifications without radiator.

Engine off capacity for a "Deep Standard” oif pan. Refer fo the operation manual provided by the driven machine
ranufacturer for the actual engine oil capacity of your machine.

May vary depending on application.
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SPECIFICATIONS

ATNVY4L (-~ EPA Tier2)
Engine Mode! 4TNVI4L
Version CL VM
Type Vertical In-line Diesel Engine
Combustion System Direct injection
Agpiration Natural
No. of Cylinders 4
Bore x Stroke 94 x 110 mm
Displacement 3.054 ¢
min-1 1500 1800
Coniinuous Rated Output kW 261 31.3
PSS 35.5 42.5
min-?t 1500 1800 2000 2200 2400 2500
Max. Rated Output (Net) kw 29.1 34.6 353 38.2 41.6 43.0
PS 395 47.0 48.0 520 56.5 58.5
High tdling min-t 1600 + 25 1895 + 25 2180 = 25 2400 + 25 2590 %25 2700 x 25
th Eywheel Hooaing 245 kg 235 kg
PTC Position Flywheel End

Girection of Rotation

Coeunterclockwise Viewed From Flywheel End

Cooling System

Liquig-Goaled with Radiator

Lubricating System

Forced Lubrication with Trochoid Pumgp

Normal Ol Pressure at Rated
Engine Speed

0.29 - 0.39 MPa

Normat Gil Pressure at Low
ldle Speed

0.06 MPa

Electric Starting (Starter Motor: DC12 V (2.3 kW)™

Siarting System

Alternator: DC12 V, 40 A

Recommended Battery Capacity: 12 V, 64 Ah™ (5h rating)

Dimensions (L x W x H)*

7195 408 x 742 mm

Enging Oil Pan Capagity™*

10.5/6.0 2
(Dipstick Upper Limitkower Limit)

Engine Coolant Capacity

4.2 2 Engine Only

Standard Cooling Fan

410 mm O.D., 6 Biade Pusher-Type™™

Crank V-pulley dia./
Fan V-pulley dia.

$130/ $130 mm***

Top Clearance

0.793 + 0.063 mm

*  Engine specificalions without radiator.
**  Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine

manufacturer for the actual engine oif capacity of your machine.
= May vary depending on application.
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SPECIFICATIONS
4ATNVY8B (~ EPA Tier2)
Engine Mode} 4TNVS8
Varsion CL. o VM
Type Vertical In-fine Dieset Engine
Combustion System Direct Injection
Aspiration Natural
No. of Cylinders 4
Bore x Stroke $98 x 110 mm
Displacernent 3.319 4
miry 1500 1800
Gontinuous Rated Cutput K 30.9 36.8
PS 42.0 50.0 ‘
mirs<i 1500 1800 2000 2200 2400 2500
Max. Rated Output {Net} KW 346 41.2 419 45.6 49.3 51.1
PS 47.0 56.0 57.0 62.0 67.0 69.5
High idling mint 1600 = 25 1895 425 2180 x 25 2400 + 25 2590 = 25 2700 £ 25
Bt oo =10
PTO Position Flywheel End

Direction of Rotation

Counterclockwise Viewed From Flywhesl End

Cooling System

Liguid-Cooled with Radiator

Lubricating System

Forced Lubrication with Trochoid Pump

Normal Qil Pressure ai Rated
Engine Speed

0.29 - 0.39 MPa

Normal Oil Pressure at Low
ldie Speed

0.06 MPa

Starting System

Electric Starting (Starter Motor: DC12 V {2.3 kW)

Alternator: DC12 V, 40 A

Recommended Battery Capacity: 12 V, 64 Ah™* (5h rating}

Dimensions {|. x W x H)*

719 x 498 x 742 mm

Engine Qi Pan Capacity*™

10.5/6.0 4
(Dipstick Upper Limit/L.ower Limit)

Engine Coolant Capacity

4.2 £ Engine Only

Standard Cooling Fan

410 mm QO.D., 6 Blade Pusher-Type™*

Crank V-pulley dia./
Fan V-pulley dia.

$130/ $130 mm***

Top Clearance

0.793 + 0.063 mm

*

*t

Engine specifications without radiator.
Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine

manufacturer for the actual engine oil capacity of your machine.
“** May vary depending on application.
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ATNVOST (~ EPA Tier2)

SPECIFICATIONS

Engine Model 4TNVSST
Version CL ] VM
Type Vertical In-line Diesel Engine
Cormbustion System Direct Injection
Aspiration Turbocharged
No. of Cylinders 4
Bore x Stroke $98 x 110 mm
Displacement 3.319¢
min-1 1500 1800
Continucus Rated Output kw 379 45.6
PS 518 62.0
mirt 1500 1800 2000 2200 2400 2500
Max, Rated Output (Net) kw 418 50.4 50.7 55.5 60.3 . 625
Ps 57.0 68.5 69.0 75.5 820 85.0
High idiing min*! 1600 £ 25 1895 & 25 2180 + 25 2400 % 25 25380 + 25 2700 + 28
?ﬁigéng%gmilggg l{-ll:;rgs),ing 258 kg 245 kg
PTO Position Flywhee! End

Direction of Rotation

Counterciockwise Viewed From Flywheei End

Cooling Systam

Liquid-Cooled with Radiator

Lubricating System

Forced Lubrication with Trochoid Pump

Normat Oil Pressure at Rated
Engine Speed

0.29 - 0.39 MPa

Norma!l Gil Pressure af Low
Idie Speed

0.06 MPa

Starting System

Electric Statting (Starter Motor: DG12 V (2.3 kW)™

Alternator: DC12 V, 40 A™

Becommended Battery Capacity: 12V, 64 Ah™

Dimensions (L x W x H}*

719 x 575 x 804 mm

Engine Oit Pan Capacity™

{Dipstick Upper LimivLower Limit)

10.6/6.0 2

Engine Coolant Capacity

4.2 £ Engine Only

Standard Cooling Fan

430 mm Q.0., 8 Biade Suction-Type*™*

Crank V-pulley dia.f
Fan V-pulley dia.

$130/ $130 mm™**

Top Clearance

0.793 £ 0.063 mm

*  Engine specifications without radiator.

**  Engine oil capacily for a "Deep Standard" oif pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual enging off capacity of your machine,

** May vary depending on application.
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SPECIFICATIONS
4TNV106 (~ EPA Tier2)
Engine Model 4TNV108
Version CL Vv
Type Vertical In-line Diesel Engine
Combustion Systern Direct Injection
Aspiration Natural
No. of Cylinders 4
Bore x Stroke ¢106 x 1256 mm
Displacemeant 44124
min-1 1500 1800
Continuous Rated Quiput kw 412 49.3
RS 56.0 67.0
min-1 1500 1800 2000 2200 2400 2500
Max. Rated Output (Net) kKw 45.6 54.4 56.6 61.4 85.5 67.7
PS 62.0 74.0 77.0 835 89.0 92.0
High idling min-T 1600 + 25 1895 + 25 2205 + 25 2420+ 25 2615+25 2725 £ 25
%%A“?J&?’SQF f»f%rgs),mg 345 kg 330 kg
PTQ Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Flywheei End
Cooling System Liquid-Cooled with Radiator
Lubricating System Forced Lubrication with Trochoid Pump
Normal Ol Pressure at Rated 0.31 - 0.49 MPa With balancer: 0.34 - 0.44 MPa
Engine Speed Without batancer: 0.39 ~ 0.48 MPa
?c‘i?emg?)leg::ll Pressure at Low 0.08 MPa
Electric Starting (Starter Motor: DC12 V (3.0 kW)™
Starting Systemn Alternator: DC12 V, B5 A**
Recommended Battery Capacity: 12 V, 88 An**
Dimensions (L x W x H)* 808 x 629 x 803 mm 778 x 628 x 803 mm
Engine Ofl Pan Capacity™ {Dipstick Up;)‘:ro {?r'r?it?Lower Lirmit) (Dipstick Up:)i'ro ii?r-z?it?mwer Limif)

£ngine Coolant Capacity

6 2 Engine Only

Standard Cooling Fan

500 mm O.D, 7 Blade Pusher-Typg™™** | 500 mm O.D. 7 Blade Suction-Type***

Crank V-pulley dia./
Fan V-pulley dia.

$150/ 9180 mmr

Top Clearance

0.908 + 6.059 mm

*

ek

126

Engine specifications without radiator,

Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine
mantufacturer for the actual engine oil capacity of your machine.

May vary depending on application.
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SPECIFICATIONS

ATNV106T (~ EPA Tier2)

Engine Modet 4TNV1G6T

Version CL | VM
Type Vertical in-line Diesel Engine
Combustion System Direct Injection
Aspiration Turbecharged
No. of Cyiinders 4
Bore x Stroke $106 x 125 mm
Displacement 44122

min-1 1800 1800
Continuous Rated Output kW 51.5 61.8

PS 70.0 84.0

tnin-1 1500 1800 2000 2200

Max. Rated Qutput (Net) kw 58.8 88.0 69.9 72.0
PS 77.2 92.5 95.0 97.9
High Idiing min-3 1600 = 25 1875 = 25 2205 £ 25 2420 25
B B tooing 285 g 40ig
PTO Posiiion Fiywheel End
Birection of Rotation Counterclockwise Viewed From Flywheei £nd
Cooling System Liquid-Cooled with Radiator
Lubricating System Forced Lubtication with Tracheid Pump
N o et 5 4 B i
{\é?érgaglegg Pressure at Low 0.05 MPa
Electric Starting (Starter Motor DC12 V (3.0 kKW))™*
Starting System Alternator: DCA12 V, 55 A
Recommended Batiery Capacity: 12V, 88 Ah™*

Dimensions (L x W x H)* 808 x 629 x 866 mm 776 x 529 x 866 mm
Engine Oil Pan Capacity™ (Dipstick Up;:i}oi?ﬁgffgl_ower Limit) (Dipstick UpLi?(%r?ii?Lcwer Limit)
Engine Coolant Capacity 6 £ Engine Oniy
Standard Cooling Fan 500 mm Q.D. 7 Blade Pusher-Type™* | 800 mm O.D.7 Blade Suction-Type***
ey 013150
Top Clearance 0.906 £ 0.059 mm

*

Engine specifications without radiator.

™ Engine ofl capacity for a "Deep Standard" oil pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine il capacity of your machine.

»* May vary depending on application. :
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(Complies with EPA Interim Tierd)
Engine Modei 3TNV82A-B
Version CL | ‘ - VM
Type Vertical, 4-cycle water-cooled diesel engine
Combustion System Direct Injection
Aspiration Natural aspiration
No. of Cylinders 3
Bore x Stroke 482 x 84 mm
Displacement 13314
Conti Fated min
ontinuous Fate
Gutput KW
Ps ]
min-! 2200 | 2300 § 2400 | 2500 | 2600 | 2700 | 2800 3000
Max. Rated Qutput kW 16.0 16.8 17.5 i8.2 19.0 19.7 | 204 219
(Net) P3 218 | 228 | 238 | 248 | 258 | 288 | 2738 29.8
23.0
; ) . 2375 | 2485 | 2570 | 2675 | 2780 | 2890 | 2995 3180
High ldling min-! $25 | 225 | 225 | £25 | £25 | =25 | %25 = 25
Engine Weight (dry)
“with Flywheel Housing 128 kg
FTO Position Flywheel End
Direction of Rotation Counterctockwise Viewed From Fliywheel End
Govemor Machanical governor (All-speed govemor)
Cooling System Liquid-Caoled with Radiator
L.ubricating System Forced Lubrication with Trochoid Pump
Rated Engine R . 0.36 - 0.51
Normal il | Speed 0.31-0.46 (3.2 -4.7) MPa (37 -52 MPa |
Pressure Low |die
Speed = 0.06 {= 0.8) MPa
Starting System Electric Starting (Starter Motor: DC12 V (1.7 kW)
Charging system . Adternator (DC12 V /40 Ay™™
Recommended Battery 12V - 55 Ab*™* (5h rating)

Starting aid device

Super-quick Heating Glow plug

Dimensions (L x W x H)*

546 x 482 x 561 mm

Engine Qil Pan Capacity™

55/3.610
{Dipstick Upper Limit/Lower Limit)

Engine Cooclant Capacity

1.8 £ Engine Only .

Standard Cooling Fan

Resin F type pusher fan - $335 (NF) x 6

Crank V-pultey dia./
Fan V-pulley dia.

$110/¢110 mm

Top Clearance

0.64 + 0,06 mm

*  Engine specifications without radiator.

**  Engine oil capacity for a "Deep Standard” oil pan. Refer to the operaz‘:on manual provided by the driven machine
manufacturer for the actual engine oil capacity of your machinea.

*** May vary depending on application.
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SPECIFICATIONS

3TNV84T-Z
{(Complies with EPA Interim Tierd)

Engine Modetl 3TNVB4AT-Z
Version CL | VM
Type Vertical, 4-cycle water-cooied diesel engine
Cornbustion System Direct injection
Aspiration Turbocharged
No. of Cyiinders 3
Bore x Stroke $84 x 90 mm
Displacement 1,498 ¢
Conti Rated min 7
ontinuous Rate
Quiput kW
PS
min-t | 2400 | 2500 ¢ 26G0 | 2700 | 2800
thows; Fiated Quiptt gy 550 | 360 | 368 | 278 | 204
PS 340 | 353 § 365 | 380 | 395
; i . 2590 | 2700 : 2810 | 2920 | 2995
High Idiing mip? 25 | z25 | x25 | %25 | =28
Engine Weight (dry)
*with Flywheel Housing 155 kg
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Flywheel End
Governor Electronic governor (All-speed govemnor}
Coaling System Liguid-Cooted with Radiator
Lubricating System Forced Lubrication with Trochoid Pump
Rated Engine B Yy 0.39-0.54 (4.6 - 5.5)
Normal Oil Speed 0.34 - 0.48 (3.5 - 5.0} MPa MPa
Pressure Low Idie
Speed > 0.06 (= 0.6) MPa
Starting System Elsctric Starting (Starter Motor, DG12V (1.7 kW)™
Charging system Alternator (DC12 V /40 Ay~
Recommended Baltery Wk i
Capacity 12 V - 55 Ah*** (5h rating)
Starting aid device Alr heater (DC12 V 400 W)
Dimensions (Lx Wx Hy | 988> 480x622 564 x 486 x 622 mm -
- ) o 6.7/3.910
Engine Qi Pan Capacity (Dipstick Upper LimivLower Limit}
Engine Coolant Capacity 2.0 & Engine Only
Standard Cooting Fan Resin F iype pusher fan - ¢350 (QF) x 6
Crank V-pulley dia./
Fan V-pulley dia. $1107 9110 mm
Top Clearance 0.72 = 0.06 mm

*

Engine specifications without radiator.

**  Engine oif capacfly for a “Deep Standard” oil pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine oil capacity of your machine.

** May vary depending on application. '
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SPECIFICATIONS
3TNVB4AT-B
(Complies with EPA Interim Tierd)
Engine Model 3TNV84T-B
Version CcL | VM
Type Vertical, 4-cycle water-cooled diesel engine
Combustion System Direct Injection
Aspiration Turbocharged
No. of Cylinders 3
Bore x Stroke $84 x 90 mm
Displacement 1.496 4
Conti Rated mirc?
ontinuous Rate
Output kw
PS
min 2400 | 2500 | 2600 | 270C | 2800
?ﬁ:i’ij Rated Output =y 350 | 260 | 268 | 276 | 261
Ps 34.G6 35.3 36.5 38.0 385
: ; - 2590 | 2700 | 2810 | 2020 | 2995
High Idling miry? +25 | £95 | 225 | 225 | %25
Engine Weight (dry)
*with Flywheel Housing 155kg
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Flywheel End
Governor Mechanical governor (All-speed governor}

Cooling System

Liguid-Cooled with Radiator

Lubricating System

Forced Lubrication with Trochoid Pump

Rated Engine

0.34-0.49 (3.5 -5.0) MPa

0.39 - O'En'/? 40-55)

gormal Ok Speed Pa
ressure Low |dle
Speed z 0.08 (= 0.6) MPa
Starting System Electric Starting (Starter Motor; DC12 V (1.7 kW)
Charging system Alternator ([DC12 V / 40 Ay

Recommended Batlery
Capacity

12V - 55 Ah™ (5h rating)

Engine Qil Pan Capacity™

Starting aid devica Air heater (DC12 V 400 W}
Dimensions (L x W x H)* B89 X 56 x 564 x 486 x 622 mm
57591

{Dipstick Upper Limit/Lower Limit)

Engine Ceolant Capacity 2.0 & Engine Only

Standard Coaling Fan Hesin F type pusher fan - $350 {QF) x 6
Crank V-pulley dia./

Fan V-pulley dia. ¢110/4110 mm

Top Clearance G.72 £ 0.06 mm

*

Fo

Engine specifications without radiator.
Engine oil capacily for a "Deep Standard"” oil pan. Refer to the operation manual provided by the drivent machine

maniifacturer for the actual engine oif capacity of your machine.
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May vary depending on application.
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SPECIFICATIONS

) 3TNV8E-Z
{(Complies with EPA Interim Tierd)
N Engine Model 3TNV88-Z
o Version CL { Vv
Type Vertical, 4-cycle watetr-cooled diesel engine
Combustion System Direct injection
i Aspiration Natural aspiration
No. of Cylinders 3
Bore x Siroke $88 x 90 mm
5 Displacement 1.642 ¢
] min-?
Continugus Rated AT,
Qutput
Ps
min-1 2600 2800 3000
Max, Rated Output
(Net) kW 23.5 25.2 27.1
PS 318 34.2 36.8
) . . 2810 2895 3210
: High Idling mint . 05 S o5 L o5
Engine Weight {dry}
*with Fiywhesl Housing 155 kg
FTO Position Fiywheel End
Direciion of Rolation Counterclockwise Viewed From Flywhee!| End
: Governor Electranic governor (All-speed governor)

Cooiing System

_Liguid-Cooled with Radiator

Lubricating System

Forced Lubrication with Trochaid Pump

: ) Rated Engine . . 0.38- 0.54

Normai Qil  {Speed 0.34 - 0.49 (3.5 - 5.0} MPa (4.0 - 5.5) MPa
Pressure Low Idie

| Speed = 0.06 (= 0.6) MPa

! Starting System Electric Starting (Starter Motor: DC12 V (1.7 kKW)*™
Charging system Alternator (DC12 V / 40 A) ***
A ded Bait: wan :

) nggg?gen oc Batlery 12 V - 55 An*** (5h rating)

Starting ald device

Supet-quick Heating Glow piug

Dirmensions (L. x W x #)*

568 x 514 x 622 mm .

Engine Gil Pan Capacity**

6.7/3.8¢0
(Dipstick Upper Limit/Lower Limit)

Engine Coclant Capacity

2.0 £ Engine Only

Standard Cooling Fan

Resin F type pusher fan - $335 (NF) x 6

Cranrk V-pulley dia./
Fan V-puliey dia.

$110/7 6110 mm

Top Ciearance

0.73 £0.66 mm

*  Engine specifications without radiator.

" Engine oif capacily for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine oil capacily of your machine.

May vary depending on application.
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SPECIFICATIONS
3TNVEs-U _
1 (Complies with EPA interim Tierd)
Engine Model 3TNV8s-U
Version CL i Vivi
Type Vertical, 4-cycle water-cocled diesel engine
Combustion System Direct Injection
Aspiration Natural aspiration
No. of Cyiinders 3
Bore x Stroke $88 x 80 mm
Displacement 1.642 8
Conti Rated i
ontinuous Rate
Qutput KW
PS
min? 2200 | 2800 | 2400 | 2500 | 260C | 2700 | 2800 3000
Ty Flated Qutput iy 181 | 180 | 197 | 205 | 21.3 | 222 | 23.0 546
S 246 | 257 | 268 | 279 | 28.0 | 302 [ 313 33.5
. . - 2400 | 2510 | 2580 | 2700 | 2810 | 2920 | 2995 3210
High Idiing min-1 £25 | 225 | £25 | £25 | 25 | %25 | %25 x 25
Engine Weight (dry)
“with Flywheel Holsing 155 kg
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Flywheel End
Governor Mechanical governor (Ali-speed governor)
Cooling Sysiem " Liquid-Cooled with Radiator
Lubricating System Forced Lubrication with Trochoid Pump
"~ |Rated Engine i . 0.38 - 0.54
Normal Qil  |Speed 0.34-0.49(35-5.0) MPa (4.0 55) MPa
Pressure Low idle -
Speed > 0.06 (= 0.6) MPa
Starting System Eleciric Starting (Starter Motor: DC12 V (1.7 kw)y™*
Charging system Alternator {DC12 V / 40 Ay
Re B, e ;
Caggﬁ}{;‘ended attery 12V - 55 Ak*** {5h rating)
Starting aid device Super-guick Heating Glow plug
Dimensions (L x W x H)* 568 x 514 x 622 mm
B.7/13.9 ¢

Engine Cil Pan Capacity™*

{Dipstick Upper Limit/Lower Limit)

Engine Coclant Capacity

2.0 £ Engine Oniy

Standard Cooling Fan

Resin F type pusher fan - 335 (NF) x 8

Crank V-pulley dia./
Fan V-pulley dia.

$110/$110 mm

Top Clearance

0.73 + 0.08 mm

¥ Engine specifications without radiator,

£

manufaciurer for the actual engine oil capacity of your machine.

May vary depending on application.
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SPECIFICATIONS

3TNV8E-E
{Complies with EPA Interim Tierd)
Engine Model ' 3TNVES-B
Version CL ] Vi
Type Vertical, 4-cycle water-cooled diesel engine
Combustion System Diract Injection
Aspiration Naturai aspiration
: No. of Gylinders 3
o Bore x Stroke $88 x 90 mm
‘ Displacement 1.642 4
Contl Aated min-! | 1500 | 1800
ontinuous Rate
Dutput kKW | 123 | 148
PS 16.7 20.1
mint{ 1800 | 1800 2200 | 2300 | 24G0 | 2500 | 2600 | 2700 | 2800 3006
?‘“N%ﬁ) Rated Output oy T35 T 163 195 | 207 | 218 [ 226 | 25 [543 | B2 574
. ] PS | 184 | 221 27.0 | 282 | 284 | 307 | 319 | 334 34.2 36.8
. : . 1600 | 1885 2400 | 2510 | 2590 | 2760 | 2810 | 2920 | 2985 3210
High Idling mint o5 | x25 €95 | %25 | £25 | £25 | =25 | £25 | %25 +25
Engine Weight (dry)
; *with Flywheel Housing 161 kg 155 kg
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Flywheel End
i Govemnor Mechanical governor (Ali-speed governor)
_ Cooling System Liguid-Cooled with Radiator
" Lubricating System Farced Lubrication with Trochoid Pump
o Rated Engine | 0.29-0.44 _ 0.39 - 0.5¢
Normal O | Speed (3.0 - 4.5) MPa . 0.34-049(3.5-5.0) MPa (4.0 - 5.5) MPa
Pressure Low Idle
Speed 2 0.06 {= 0.6) MPa
! Starting System Electric Starting (Siarter Motor: DC12 V (1.7 kw))y™*
Charging system Alternator (DC12 V / 40 A)¥*
ggggggjended Battery 12V - 55 Ah™* (5h rating)
Starting aid device Super-guick Heating Glow plug
Dimensions (t.x Wx Hyr | 983x 514 x 622 568 x 514 x 622 mm
. . e 6.7/3.94
Engine Oil Pan Capacity (Dipstick Upper Limit/Lower Limit)
Engine Coolant Capacity 2.0 2 Engine Oniy
Sfandard Cocling Fan Resin F type pusher fan - $335 (NF) x 6
Crank V-pulley dia./
Fan V-pulley dia. #1207 490 mm $110/ 110 mm
Top Giearance 0.73 £ 0.06 mm

*  Engine specifications without radiator,

**  Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine
manutacturer for the actual engine ofl capacity of your machine.

*** May vary depending on application.
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SPECIFICATIONS
4TNVBAT-B
(Complies with EPA Interim Tierd)
Engine Model 4TNVBAT-B | 4TNVBAT-Z
Version CL ! . VM
Type Vertical, 4-cycle water-cooled diasel engine
Combustion Systam Direct Injection
Aspiration Turbocharged
No. of Cylinders 4
Bore x Stroke $84 x 80 mm
Displacement 1.995 ¢
cont Rated min- | 1500 | 1800
ontinuous Rate
Output KW [ 19.1 24.3
PR3 26.0 33.0
mint | 1500 1800 2400 | 2500 | 2600 | 2700 | 2800 3000
?@;} Rated Quiput - M@ 1"573 | 26.8 3357 345 | 350 | 371 "985 412
PS 28.0 36.5 45.5 47.0 47.8 50.5 §2.5 56.0
: : P 1600 | 1885 2580 ¢ 2700 | 2810 | 2850 | 2950 3150
High Idiing mint | 25 | x5 ©25 | %25 | £25 | %05 | =25 « 25
Engine Weight {dry)
*with Flywhee! Housing 183 kg 170kg
PTO Pasition Flywhee} End
Direction of Retation Counterclockwise Viewsd From Flywhesl End
Mechanical governor Electronic governor
Governor {All-spaed governar) {All-speed governor)
Cooling System Liquid-Cooled with Radiator
Lubricating System Forcad Lubrication with Trochoid Pump
Rated Engine 0.29-0.44 . .
Normal Oif  |Spesd (3.0 - 4.5} MPa 0.36 - 0.51 (3.7 - 5.2) MPa
Pressure S ide > 0.06 (2 0.6) MPa
Staring System Electric Starting (Starter Motor: BC12 V (1.7 kW)™
Charging system Alternator (DC12 V / 40 Ay
gggg’c‘}{;‘e”de" Battery 12V - 64 Ah™* (5h rating)
Starting aid device Air heater (DC12 V 400 W)
Dimensions (L x Wx H)r |89 499x713 649 x 499 x 713 mm
) . et 744048
Engine Qi Pan Capacity (Dipstick Upper Limit/Lower Limit)
Engine Coolant Capacity 2.7 & Engine Only
Standard Cooling Fan Resin F type pusher fan - 6370 (EF) x 6
Crank V-pulley dia./
Fan V-pultey dia, $120/ $20 mm $110/ 4110 mm
Top Clearance 0.73 = 0.08 mm

*

£

Engine specifications without radiator.
Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine

manutfacturer for the actual engine oil capacity of your machine.
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May vary depending on application.
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SPECIFICATIONS

| (Complies with EPA Interim Tierd)
Engine Model 4TNVB8-Z
Version CL | Vi
Type Vertical, 4-cycle water-cooied diesel engine
Combustion System Direct Injection
Aspiration Natural aspiration
No. of Cylinders 4
Bore x Stroke ' 88 x 80 mm
Displacement 2.180¢
Conti Rated min?
i ontinucus Rate
Qutput KW
PS .
Max. Rated Outout mis? 2800 2800 3000
ax. Rated Qutpy .
(Net) kw 31.3 33.7 354
53 42.5 45.8 48.1
; ; - 2810 2905 3210
]
High idling min - 05 v 08 o5
Engine Weight (dry)
*with Fiywheel Housing 170 kg
PTO Posttion Flywheel End
Direction of Rotation Counterclockwise Viewed From Fiywheel End
Govemor Electronic governor {All-speed governor)
Cooling System Liquid-Cooled with Radiator
Lubsicating Sysiem Forced Lubsication with Trochoid Pump
I Rated Engine R R
Normal Oil | Speed 0.32-0.47 (3.3 - 4.8) MPa
Pressure Low fdie
. Speed = 0.08 (= 0.6) MPa
) Starting System Electric Starting (Starler Motor: DG12 V (1.7 kvd) =~
; Charging system Alternator {DC12 V / 40 Ay
R B . :
Capaciy e Battery 12V - 64 AR*™* (h rating)
Starting aid device Super-quick Heating Glow plug
Dimensions (L. x W x H)* 659 x 523 x 617 mm -
. : . 74/4018
Engine Oil Pan Capacity (Dipstick Upper Limit/Lower Limit
Engine Coolant Capacity 2.7 2 Engine Only
Standard Cooling Fan Resin F type pusher fan - ¢370 (EF) x 6
Crank V-pulley dia./
Fan V-pulley dia. ¢110/¢110 mm
Top Clearance 0,73 = 0.06 mm

*

Engine specifications without radiator.

™ Engine oil capacily for a "Deep Standard” oif pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine oil capacity of your machine.

May vary depending on application.
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(Comphes with EPA Interim Taem)
Engine Model 4TNvas-U
Version CL | ‘ o VM
Type Verlical, 4-cycle water-cooled diesel engine
Combustion Systermn Direct Injection
Aspiration Natural aspiration
No. of Cylinders : 4
Bore x Stroke $88 x 90 mm
Displacement 219G4
Conti Rated o
ontinuous Rate ey
Output
P 7S
Max. Rated Outout min? 2700 | 2800
ax. Rated Ouipu
(Net) kw 29.6 | 30.7
PS (40.2) | (41.7)
High Idiing rhire 1 2920 | 290
Engine Welght (dry)
“with Flywheel Hosing 170 kg
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Flywheet End
Governor Mechanical governor (All-speed governor)
Cooling Systern Liquid-Cooled with Radiator
Lubricating System : "~ Forced Lubrication with Trochoid Pump
Rated Engine : . ;
Normai Ol | Speed 0.32 - 0.47 (3.3 - 4.8) MPa
Pressure ég‘g;g'e > 0.06 (= 0.6) MPa
Starting System Electric Starting (Starter Motor: DC12 V (1.7 kW
Charging system Alternator (DG12 V /40 AY™
R B e H
nggrgtr;xended altary 12 V - 64 Ah™** {5h rating)
Starting aid device Super-guick Heating Glow plug
Dimensions (L x W x HY* 684 x glfir(ri]x 817 659 % 523 x 617 mm
T — 74408
Engine Oil Pan Capacity {Dipstick Upper Limit/Lower Limit)
Engine Coolant Capacity 2.7 ¢ Engine Only
Standard Cooling Fan Resin F type pusher fan - $370 (EF) x &
g;?]”\ij_gaﬁg’fé dia/ $120 / $90 mm $110/ $110 mm
Top Clearance 0.73  0.06 mm

*

Engine specifications without radiator.

Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driver machine
manufacturer for the actual engine oif capacity of your machine.

May vary depending on application.
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SPECIFICATIONS

{Complies with EPA Interim Tierd)
Engine Wodel JTNVES-B
Version CL ! ViV
Type Vertical, 4-cycle water-cooled diesel engine
Combustion System Direct injection
Aspiration Natural aspiration
No. of Cylinders 4
Bore x Stroke $88 x 90 mm
Displacement 21004
Conti Rated min-?| 1500 | 1800
ontinuous Rate
Output kW 16.4 19.6
PS 223 26.7
mint | 1800 § 1800 | 2000 | 2100 | 2200 | 2300 ; 2400 | 2500 | 2800 | 2700 | 2800 3000
thog; Fioted Quipot "R "T80 | 216 | 241 | 953 | 965 | 577 | 588 | 801 | 318 | 825 | 337 53
PS 24.5 294 3.7 34.4 358.0 376 39.2 40.9 425 44.2 45.8 48.1
: . .. 1800 | 1886 | 2180 | 229G | 2400 | 2510 | 2580 | 2700 | 2810 | 2920 | 2995 3210
1
High tdiing MNT] .25 | 205 | £25 | £25 | £85 | £25 | 425 | £25 | =25 | =25 | 25 +25
Engine Weight (dry)
*with Flywhes! Housing 183 kg 170kg
PTO Position Flywhee! End
Direction of Rotation Counterclockwise Viewed From Flywheel End
Governor Mechanical governor (All-speed governor)
Cooling System Liguid-Cooled with Radiator
Lubricating System Forced Lubrication with Trochoid Pump
Rated Englne 0.29-0.44 _ .
Normal Ol | Speed (3.0 - 4.5) MPa 0.32 - 0,47 (3.3 - 4.8) MPa
Pressure Low idle
Speed = 0.06 (2 0.6) MPa
Starting System Electric Starting (Starter Moter: DC12 V (1.7 kW)
Charging system Alternator (DC12 V /40 A)™
Recommended Battery . !
Capacity 12 V - 64 Ah™ (5h rating)
Starting ald device Super-quick Heating Glow plug
Dimensions (L x W x H)« | 684x323x617 659 x 523 x 617 mm
: . - 7.4/4.08
Engine Oil Pan Capacity (Dipstick Upper LimiLower Limit)
Engine Coolant Capacity 2.7 £ Enging Only
Standard Cooling Fan Resin F type pusher fan - 370 {(EF) x 6
Crank V-pulley dia./
Fan V-pulley dia. 6120/ $30 mm $110/ $110 mm
Top Clearance 0.73 £ 0.06 mm
*  Engine specifications without radiator.
" Engine ol capacily for a "Deep Standard" oil pan. Refer to the operation manual provided by the driven machine
manufacturer for the actual engine oil capacity of your machine.
> May vary depending on application. '
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SPECIFICATIONS
4TNVIE-E
{Complies with EPA Interim Tier4)
Engine Model ATNVEE-E
Version CL [ Vi
Type Vertical, 4-cycle water-cocled diesel engine
Combustion System Direct Injection
Aspiration Natural aspiration
No, of Cylinders 4
Bore x Stroke $98 x 110 mm
Displacemeént 3.319¢
Conti Rated min’?
ontinuous Aate
Quiput kW
PS
o™t 2100 2200 2300 2400 2500
?’I@) Rated Output {5 6.8 382 397 I8 i35
Ps 50.0 52.0 54.0 56.5 58.5
High 1diing rmin? 2250 %25 | 2350 %25 | 2450425 | 2550225 | 2650 x25
Engine Welght (dry}
*with Flywhee! Housing : 240 kg
PTO Position Fivwheel End
Direction of Rotation Counterclockwise Viewed From Flywheel End
Governor Electronic governor (All-speed governor)
Cooling System Liguid-Cocled with Radiator
Lubricating Systemn Forcad Lubrication with Trochold Pump
Rated Engine _ B
Norma! O |Speed 0.29 0.39 (3.0 - 4.0) MPa
Pressure Low idle
Speed 0.06 (0.8) MPa
Starting System Electric Starting {Starter Motor: DC12 V (2.3 kW)™
Charging system Alternator (DC12 V /40 A
Recommended Battery . ww ;
Capacity 12V« 84 Ah™* (5h rating)
Starting aid device Air heater (DC12 V / 500 W)
Dirmensions (L x W x H)* 719 x 540 x 721 mm
10.2/5.7 2

Engine Cil Pan Capacity™

(Dipstick Upper Limit/Lowsr Limit)

Engine Cootant Capagcity

4.2 1 Engine Only

Standard Cooling Fan

Resin F type pusher fan - 410 {Al} x 6

Crank V-pulley dia./
Fan V-pulley dia.

$130 /130 mm

Top Clearance

0.793 + 0.083 mm

*

Engine specifications without radiator.

R

Engine oil capacity for a "Deep Standard" oil pan. Refer to the operation manual provided by the driven machine

manufacturer for the actual engine oil capacity of your machine.

May vary depending on appfication.
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SPECIFICATIONS

4TNVI8-Z
{Compilies with EPA Interim Tierd)
Engine Model 4TNVSg-Z
Version CL ' | VM
Type Vertical, 4-cycle water-cooled diesel engine
Combustion System Direct Injaction
Aspiration Natural aspiration
No. of Cylinders 4
Bore x Stroke 898 x 110 mm
Displacement 3.319¢
. min-1 1860 1800
83?;‘&“"“3 Rated i 306 368
Ps 42.0 50.0
min1 150G 1800 2000 2100 2200 2306 2400 2500
('\ﬂji’;} Rated Quiput g 346 i1 PENC 138 5B 74 LX) 574
PS 47.0 56.0 57.0 58.5 62.0 64.5 67.0 895
High ldiing min-1| 1530+ 25 1830+ 25 21580 £ 25 2250 + 25 2350+ 25 2450 £ 25 2550 + 25 2650 £ 25
*Evci?rlznglwvﬁegglt Igidorg)sing 248kg 235 kg
PTQ Posltion Flywheel End
Direction of Botation Counterclockwise Viewed From Flywhee!l End
Governor Electronic governar {All-speed governor)

Cooling System

Liquid-Cooted with Radiator

Lubricating System

Forced Lubrication with Trochoid Pump

Rated Engine . h
Normal Gil Speed 0.29 - 0.39 (3.0 - 4.0) MPa
Pressure Low Idie

Speed (.06 {0.8) MPa

Starting System

Electric Starting (Starter Molor: DC12 V {2.3 kW)

Charging system

Alternator (DC12 V7 40 Ay

Recommended Battery
Capacity

12V - 64 Ah** (5h rating)

Starting ald device Airheater (DC12 V /500 W)
Dimensions {L x W x M)* 719 x 540 x 721 mm
10.2/57 4

Engine Qil Pan Capacity**

{Dipstick Upper LimitLower Limit)

Engine Coolant Capacity

4.2 £ Engine Only

Standard Cooling Fan

Resin F type pusher fan - 410 (Al} x &

Crank V-pulley dia./
Fan V-pulley dia.

$130 /130 mm

Top Clearance

0.793 + 0.063 mm

Engine specifications without radiator.
™ Engine oil capacity for a "Deep Standard” oil pan. Refer to the operation manual provided by the driven machine

manufacturer for the actual engine oil capacity of your machine.
* May vary depending on application.
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SPECIFICATIONS
4TNVI8T-Z
{Complies with EPA Interim Tierd)
Engine Model 4TNVOST-Z
Version CL [ VM
Type Verlical, 4-cycle water-cooled diesel engine
Combustion Systemn Direct injection
Aspiration Turbocharged
No. of Cylinders 4
Bore x Stroke 698 x 110 mm
Displacement 3.319¢
Cont Rated min-1 1500 1800
entinuous Rate
Output kw 37.8 45.6
P 51.5 82.0
min-! 1500 $800 2200 2300 2400 2500
?f@) Rated Outpul oy 318 504 555 “58.0 5.3 65
PS 57.0 68.5 75.5 78.8 82.0 85.0
High ldling min't | 1530+ 25 1830 + 28 2350 £ 25 2450 % 25 2550 % 25 2850 + 25
Engine Weight {dry)
*with Flywhee! Housing 258 kg 245 kg
PTO Position Flywheel End
Direction of Rotation Counterclockwise Viewed From Flywheel End
Governor

Electronic governor (All-speed governor}

Cooling Systermn

Liquid-Cooled with Radiator

Lubricating System

Forced Lubrication with Trachaid Pump

Rated Engine . .
rs}’lormal ol | Speed 0.29 - 0.39 (3.0 - 4.0) MPa
ressure Low Idie
Speed 20.068 (= 0.6) MPa
Starting System Electric Starting (Starter Motor: DC12 V (2.3 kW)
Charging system Alternator (DCI2 V /40 Ay

Hecommended Battery
Capacity

12V - 84 Ah™* (8h rating)

Starting aid device

Air heater (DC12V /500 W)Y

Engine Qil Pan Capacity**

10.2/5.7 4
(Dipstick Upper Limit/Lower Limit}

Engine Coatant Capacity

4.2 € Engine Only

Standard Cooling Fan

Resin F type pusher fan - $430 {UX) x 6

Crank V-pulley dia./
Fan V-pulley dia.

$130 /4130 mm

Top Clearance

0.793 + 0.063 mm

*

Ak

Engine specifications without radiator.
Engine cil capacity for a “Deep Standard” ofl pan. Refer to the operation manual provided by the driven machine

manufacturer for the actual engine oif capacity of your machine.

A
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“Head Office:

Yanmar Co., Lid.

Umeda Gate Tower 1-8 Tsurunocho, kita-ku, Osaka, Japan
http:/f/www.yanmar.co.jp

Yanmar America Corporation
101 international Parkway
Adairsville, GA 30103, U.S.A.

TEL: 1-770-877-8894  FAX: 1-770-877-8009
h#tp:/fwww.yanmar.com

Yanmar Europe B.\.
Brugpleint1, 1332 BS Almere -de Vaart,
The Netherfands.

TEL: 31-36-5493200 FAX: 31-36-5483209
hitp:/fwww.yanmar.n

Yanmar Asia (Singapore) Corporation Pie, Lid.
4 Tuas Lane, Singapore 638613
TEL: 65-686156077 FAX: 65-68611509
hitp:/fwww.yanmar.co.jp/yasc/

Yanmar Engine {Shanghai) Corporation Ltd.
10F, E-Block POLY PLAZA, No.18 Dongfang Hoad,
Pudong Shanghai, CHINA P.R.C 200120
TEL: 86-21-6880-5090 FAX: 86-21-6880-8682
hitp:/fwww.yanmar-sha.com

Yanmar South America Industria De Maquinas Lida.
Av. Presidente Vargas 1400, indaiatuba, S.P., Brazil, CEP: 13338-901
TEL: 55-19-3801-9224  FAX: 55-19-3875-3889, 2241
hitp:/fwww . yanmar.com.br
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