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The Deutz 1013 series represents a pinnacle of German engineering in the realm of liquid-cooled, medium-duty 

diesel engines. Developed by Deutz AG, one of the world's oldest independent engine manufacturers, the 1013

series (encompassing the 4-cylinder BF4M1013 and 6-cylinder BF6M1013 variants) has become a global standard

for high-performance industrial, marine, and power generation applications. This technical analysis explores the

architectural intricacies, operational parameters, and maintenance protocols required to maximize the lifecycle of

these power units.

1. Technical Framework and Architectural Design

The Deutz 1013 is a water-cooled, four-stroke, direct-injection diesel engine. Its design philosophy centers on 

modularity and high power density. To understand its performance, one must decode the nomenclature: for 

instance, the BF6M1013CP signifies B (Turbocharged), F (High-speed four-stroke), 6 (Number of cylinders), M 

(Water-cooled), 1013 (Engine family), and CP (Charge air cooled with increased power).

1.1 Structural Components and Material Science

The engine block is cast from high-strength grey cast iron, providing the rigid foundation necessary for high 

combustion pressures. The 1013 series utilizes a monoblock designor individual cylinder heads depending on

the specific generation and application, ensuring optimal thermal distribution. The crankshaft is drop-forged steel

with integrated counterweights, precision-balanced to minimize secondary vibrations, which is critical in genset

applications where frequency stability is paramount.

1.2 The Unit Pump System (PLD)

Unlike traditional rotary pumps or modern common-rail systems found in later tiers, the 1013 series primarily 

utilizes the Pumpe-Leitung-Düse (PLD)or Unit Pump System. In this architecture, each cylinder has its own

injection pump driven by the camshaft. This allows for:

•  High Injection Pressures: Capable of reaching up to 1,600 bar, ensuring fine atomization of fuel.

•  Redundancy: A failure in one pump does not necessarily result in total engine failure.

•  Precise Timing: Mechanical-electronic control allows for optimized injection start points, improving fuel 

economy and reducing emissions.

2. Performance Metrics and Comparative Analysis

The Deutz 1013 series is renowned for its versatility across different operating environments. Below is a

comparative matrix highlighting the technical specifications between the 4-cylinder and 6-cylinder models often

used in industrial and power generation sectors.



Feature / Specification Deutz BF4M1013C Deutz BF6M1013FC

Number of Cylinders 4 In-line 6 In-line

Bore / Stroke (mm) 108 / 130 108 / 130

Displacement (Liters) 4.76 7.15

Aspiration Turbocharged / Intercooled Turbocharged / Intercooled

Maximum Power (kW) 115 @ 2300 RPM 190 @ 2300 RPM

Specific Fuel Consumption ~205 g/kWh ~202 g/kWh

Cooling System Liquid (Water/Glycol) Liquid (Water/Glycol)

The 1013 series demonstrates a high Brake Mean Effective Pressure (BMEP), which is a key indicator of the

engine's efficiency in converting fuel energy into mechanical work without increasing the physical footprint of the

engine block.

3. Power Generation and Marine Applications

The 1013 Genset Engineis a specialized variant optimized for constant speed operation (1500 RPM for 50Hz or

1800 RPM for 60Hz). These engines are equipped with electronic governors to maintain tight frequency regulation

within +/- 0.25% under steady-state conditions.

3.1 Marine Variant: BF6M1013MCP

For maritime environments, the BF6M1013MCPincorporates specific modifications to handle the corrosive nature

of sea air and the unique cooling requirements of hull-mounted systems. Key features include:

•  Heat Exchanger Cooling: Replaces standard radiators with seawater-resistant heat exchangers.

•  Water-Cooled Exhaust Manifolds: Essential for reducing engine room ambient temperatures and meeting 

safety regulations.

•  Classification Compliance: Often built to meet IACS (International Association of Classification Societies) 

standards for commercial shipping.

4. Critical Spare Parts and Component Identification

Maintaining a Deutz 1013 requires precise identification of parts. Because Deutz produces engines across multiple 

global facilities, including Deutz China (e.g., Dalian or Huachai), parts must be verified via the Engine Serial 

Number (ESN).

4.1 Locating the Serial Number

The ESN is typically stamped on the engine block near the oil filter housing or on a data plate on the valve cover. 

This number is essential for accessing the Deutz Spare Parts Catalogue. Without the ESN, there is a risk of

ordering components for different emissions tiers (Tier 1 vs. Tier 2), which may have different piston crowns or

injector spray patterns.

4.2 Essential Electrical Components: The Alternator (1183451)



A frequent point of maintenance in the 1013 series is the electrical system, specifically the alternator. The part 

number 1183451refers to a high-output 24V alternator commonly used in industrial configurations. It is designed to

withstand high vibration environments and provides the necessary current to charge heavy-duty battery banks

used for cold-starting high-compression diesel engines.

5. Maintenance Protocols and Lubrication Science

To achieve the 1013's design life of over 15,000 hours before a major overhaul, strict adherence to maintenance

intervals is required. The 1013 series is sensitive to oil quality due to its high thermal load.

5.1 Lubrication Requirements

Deutz recommends oils meeting DQC (Deutz Quality Class)III or IV. These oils are formulated to prevent soot-

induced wear and piston ring sticking. In high-load applications, the oil change interval is typically 500 operating

hours, though this should be halved in dusty or high-sulfur fuel environments.

5.2 Cooling System Integrity

The 1013 uses a specialized coolant pump and thermostat assembly. It is imperative to use a 50/50 mix of water 

and Deutz Cooling System Protector. Failure to maintain the chemical balance of the coolant leads to liner 

cavitation—a phenomenon where vapor bubbles implode against the cylinder liner wall, eventually causing coolant

to leak into the combustion chamber.

6. Troubleshooting and Failure Mode Analysis

Despite their reliability, the 1013 engines can face specific operational challenges. Technical staff should be trained

in the following failure mode evaluations:



Symptom Potential Root Cause Diagnostic Action

Low Oil Pressure Worn main bearings or clogged oil 
cooler

Check oil viscosity; inspect oil 
pressure relief valve.

Black Smoke at Load Turbocharger lag or faulty unit pump 
timing

Check boost pressure; verify injector 
opening pressures.

Engine Overheating Radiator fouling or thermostat failure External cleaning of radiator fins; test 
thermostat opening temp.

Difficult Cold Start Glow plug failure or fuel drain-back Check 24V supply to heater plugs; 
inspect fuel check valve.

6.1 Turbocharger Maintenance

The 1013 series uses exhaust gas turbochargers to increase volumetric efficiency. Common maintenance involves

checking for axial and radial play in the turbine shaft. Even a minor imbalance at speeds exceeding 100,000 RPM

can lead to catastrophic compressor wheel failure, sending debris into the intake manifold.

7. Genuine vs. Aftermarket Parts: An Economic Evaluation

As a Senior Technical Writer, the recommendation is always to prioritize Genuine DEUTZ parts. Genuine parts

provide several advantages that aftermarket alternatives cannot guarantee:

1.  Metallurgical Standards: Genuine pistons are cast with specific silicon content to manage thermal expansion.

2.  Tolerance Precision: Bearings and seals are manufactured to micron-level tolerances, ensuring correct oil 

film thickness.

3.  Warranty Protection: Use of non-genuine parts often voids the Deutz AG global warranty, which can be a 

significant financial risk for fleet operators.

8. Integration and Field Guide for Industrial Setup

When integrating a Deutz 1013 into a new industrial application (e.g., a pump set or crusher), engineers must

follow a specific checklist to ensure longevity:

•  Vibration Isolation: Use high-durometer rubber mounts to prevent harmonic resonance from damaging the 

radiator and electronics.

•  Air Intake Filtration: Ensure the air cleaner is sized for the engine's maximum CFM (Cubic Feet per Minute) to 

prevent excessive vacuum, which can pull oil through the turbo seals.

•  Exhaust Backpressure: Monitor exhaust piping diameters; excessive backpressure increases EGT (Exhaust 

Gas Temperature), leading to premature valve failure.

9. The Future of the 1013 Series and Xchange Programs

For aging 1013 units, Deutz offers the Xchange program. This is a professionally remanufactured engine program

where old cores are stripped, inspected, and rebuilt to the latest technical standards. This is often a more cost-

effective solution than a local field overhaul, as Xchange engines come with a factory warranty identical to that of a

new engine.

The 1013 series remains a workhorse of modern industry. Its combination of mechanical robustness and precise



fuel management makes it a favorite among engineers who value reliability over the complexity of high-tier

electronic engines. By following the technical guidelines outlined in this document, operators can ensure their

Deutz 1013 engines continue to provide dependable power for decades to come.

Understanding the interplay between the Unit Pump System, the cooling requirements, and the necessity of

genuine spare parts like the 1183451 alternator is the foundation of professional engine management. Whether in a

standby genset in a hospital or a main propulsion unit in a fishing vessel, the Deutz 1013 stands as a testament to

durable industrial design.
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