











































































































































































































































































































































































































































































































































































































































































































	COVER
	FOREWORD
	CONTENTS
	 1. TNE Engine Application Standard
	1-1   Application Standard
	1-2   Special Operating Environment
	1-3   Startability
	1-4   Allowable Depression at Engine Manifold and Exhaust Back Pressures
	1-4-1   Allowable depression at engine manifold
	1-4-2   Allowable exhaust back pressure


	 2. Engine Model Selection
	2-1   Model Designation
	2-2   Applicable Driven machine by Engine Classification
	2-3   Rated Output Table

	 3. Specifications
	3-1   Atmospheric Conditions of Engine Output
	3-2   Specifications, Performance and Dimensions

	 4. Output Corrections
	4-1   Output Corrections
	4-1-1   Correction formula (A)
	4-1-2   Correction formula (B)
	4-1-3   Corrections for reducing exhaust smoke density

	4-2   Atmospheric Pressure Calculation for Change in Altitude
	4-3   Atmospheric Temperature Calculation for Change in Altitude
	4-4   Relationships among Altitude, Atmospheric Pressure and Atmospheric Temperature
	4-5   How to Obtain Relative Humidity by Dry and Wet Bulb Thermometer
	4-6   Relationships between Atmospheric Temperature and Saturation Vapor Pressure
	4-7   Characteristics at High Altitude
	4-7-1   Startability at high altitude
	4-7-2   White exhaust smoke at high altitude
	4-7-3   Misfire at high altitude


	 5. Performance
	5-1   Performance Curves
	5-1-1   Output curve P
	5-1-2   Specific fuel consumption curve f
	5-1-3   Torque curve

	5-2   Partial Recovery Ratio
	5-3   Governor Performance
	5-3-1   Governor performance specified in JIS B 8002
	5-3-2   Governor performance of TNE series engines


	 6. Cold Starting Aids
	6-1   Glow Plug
	6-1-1   Glow plug structure
	6-1-2   Control circuit diagram for standard glow plug
	6-1-3   Control circuit diagram for super quick glow pulg
	6-1-4   Control circuit parts for glow plug
	6-1-5   Control circuit diagram for on-glow

	6-2   Air Heater
	6-2-1   Air heater structure
	6-2-2   Control circuit diagram for standard air heater
	6-2-3   Control circuit diagram for 24 VDC air heater
	6-2-4   Air heater capacity and power relay
	6-2-5   Example of control circuit for a driven machine of specific function
	6-2-6   Control circuit parts for air heater

	6-3   Block Heater

	 7. Air Intake System
	7-1   Air Capacity Required for Combustion
	7-1-1   Calculation of the air capacity
	7-1-2   Air cleaner selection table

	7-2   Air Cleaner
	7-2-1   Dust removing principle of the air cleaner
	7-2-2   Structure of air cleaner
	7-2-3   Installation of air cleaner

	7-3   Piping of the Air Intake System
	7-4   Depression at Engine Manifold
	7-4-1   Measuring of depression at engine manifold
	7-4-2   Allowable depression at engine manifold

	7-5   Ventilation Capacity of Generator Room
	7-5-1   Calculation of air and ventilation capacity
	7-5-2   Concept of ventilation


	 8. Exhaust System
	8-1   Exhaust Back Pressure
	8-1-1   Measurement of exhaust back pressure
	8-1-2   Allowable exhaust back pressure

	8-2   Exhaust Silencer
	8-3   Precautions for Exhaust System Fitting
	8-3-1   Installation of exhaust silencer
	8-3-2   Piping of exhaust pipe

	8-4   Exhaust Gas Volume and Exhaust Back Pressure
	8-4-1   Exhaust gas volume
	8-4-2   Exhaust back pressure
	8-4-3   Total back pressure of exhaust system: P
	8-4-4   Materials for calculating exhaust back pressure


	 9. Cooling System
	9-1   Cooling System Diagram
	9-2   Engine Cooling Water
	9-2-1   Required characteristics of engine cooling water
	9-2-2   Cooling water quality

	9-3   Antifreeze, Rust Preventive and Descaling Agents
	9-3-1   Antifreeze
	9-3-2   Rust preventive and descaling agent

	9-4   Radiator
	9-4-1   Radiator position
	9-4-2   Radiator standard capacity list
	9-4-3   Precautions for installation

	9-5   Cooling Water Piping
	9-5-1   Rubber hose conditions
	9-5-2   Precautions for piping

	9-6   Thermostat
	9-7   Cooling Water Temperature Switch
	9-8   Subtank
	9-8-1   Pressure cap structure
	9-8-2   Function of subtank
	9-8-3   Selection of subtank capacity

	9-9   Heat Release to Cooling Water
	9-9-1   Calculation of heat release to cooling water
	9-9-2   Discharge water flow from cooling water pump

	9-10  Discharging Cooling System
	9-10-1  Engine specification change
	9-10-2  Examination of discharging cooling system


	10. Fuel System
	10-1  Fuel System Diagram
	10-2  Diesel Fuel Oil
	10-3  Filtration System
	10-3-1  Fuel filter
	10-3-2  Water trap

	10-4  Fuel Tank
	10-4-1  Fuel tank capacity calculation
	10-4-2  Fuel tank structure

	10-5  Fuel Feed Pump
	10-6  Precautions Concerning Fuel System

	11. Lubricating System
	11-1  Lubricating System Diagram
	11-2  Lubricating Oil
	11-2-1  API service classification
	11-2-2  SAE service grade
	11-2-3  Oil temperature

	11-3  Lubricating Oil Pump
	11-4  Lubricating Oil Filtering System
	11-4-1  Lubricating oil suction pipe
	11-4-2  Oil filter

	11-5  Oil Pan
	11-6  Inclined Performance
	11-7  Breather System
	11-8  Lubricating Oil Pressure Switch

	12. Matching Test Procedure
	12-1  Purpose of Matching Test
	12-2  Required Items to Be Prepared for Test
	12-2-1  Measuring instruments
	12-2-2  Engine parts
	12-2-3  Tools
	12-2-4  Data recording paper
	12-2-5  Other

	12-3  Measuring Instruments Mounting Instructions
	12-4  Preparation for Matching Test Operation
	12-5  Heat Balance Test
	12-5-1  How to interpret test data and criteria
	12-5-2  Heat balance evaluation

	12-6  Output Matching Test
	12-6-1  Output matching evaluation

	12-7  Installation State Check
	12-8  Various Forms Required for Matching Test

	13. Electrical System
	13-1  Starting Motor
	13-2  Charging Generator
	13-3  Regulator
	13-4  Battery
	13-4-1  How to check battery
	13-4-2  Battery charging

	13-5  Wiring
	13-5-1  Cautions in wiring
	13-5-2  Battery cable selection
	13-5-3  Starting motor cable selection
	13-5-4  Selecting cables for general electrical components
	13-5-5  Cable temperature rise and allowable current
	13-5-6  Allowable current and voltage drop
	13-5-7  Cable heat resistance comparison
	13-5-8  Wiring guide


	14. Power Systems
	14-1  Caution for Direct Coupling
	14-2  Caution for Side Load
	14-3  Selection of V-belts
	14-4  Allowable Side Load for Main P.T.O.
	14-5  Allowable Side Load for Front P.T.O.
	14-6  Cautions for Hydraulic Pump Drive P.T.O.

	15. Vibration Isolation Device
	15-1  Principle of Vibration Isolation
	15-1-1  Principle of vibration isolation and vibration transmissibility
	15-1-2  Frequency ratio and vibration damping effect
	15-1-3  How to obtain natural frequency when supported with rubber isolator

	15-2  Calculation of Rubber Isolator
	15-2-1  Selection procedures of vibro-Isolating support
	15-2-2  Examples of selection
	15-2-3  Vibration improvement

	15-3  Vibration Isolation Materials
	15-3-1  Excitation force
	15-3-2  Engine weight and center of gravity
	15-3-3  Engine moment of inertia


	16. Torsional Vibration
	16-1  What Is Torsional Vibration?
	16-2  Torsional Vibration of Multi-Cylinder Engine
	16-2-1  Equivalent vibration system
	16-2-2  Free vibration of multi-cylinder engine
	16-2-3  Harmonics of torque
	16-2-4  Forced vibration of multi-cylider engine

	16-3  Actual Processing for Torsional Vibration
	16-4  Avoidance and Suppression of Torsional Vibration
	16-5  Torsional Vibration Equivalent Vibration System

	17. Reference Materials for Engineering Calculation
	17-1  Principle Conversion Table for the Engine Specifications
	17-2  Fuel Tank Holding Time
	17-3  Oil Pan Holding Time
	17-4  Mean Piston Speed
	17-5  Total Displacement
	17-6  Torque
	17-7  Net Mean Effective Pressure
	17-8  Fuel Injection
	17-9  Cyclic Irregularity(or Coefficient of Speed Fluctuation)
	17-10 Thermal Efficiency and Heat Loss
	17-11 Generator
	17-12 Hydraulic Pump(gear)
	17-13 Water Pump Driving Horsepower(required horsepower)
	17-14 Form Characteristics of Cooling Fan
	17-15 Mesh Number and Size of Mesh
	17-16 Centigrade-Fahrenheit Temperature Conversion
	17-17 Hill Climbing Horsepower and Allowable Climbing Angle

	18. Conversion Factors

