
1 . G as Genset
 Gas Genset data



 Gas Genset Overview



2 . TCG 3016 Eng ine
 Rating p la tes

1 Designation of engine design
2 Year of construction
3 Engine number
4 Power code according to DIN ISO 3046 Part 7 and power code for

the gas type
⇒Section References to the power codes

5 Like position 4
6 Like position 4
7 Power (kilowatts)
8 Like position 7
9 Like position 7
10 Engine speed (revolutions per minute)
11 Like position 10
12 Like position 10
13 Nitrogen oxide emission (milligram)
14 Like position 13
15 Maximum installation height (meters)
16 Air pressure at the installation location (millibar)
17 Charge air coolant temperature at the installation location (degree

Celsius)
18 Relative humidity at the installation location (percent)
19 Mixture coolant temperature at the installation location (degree



Celsius)
20 Lube oil pump power (kilowatts)

In fo rm ation on power codes
The following power codes are valid:

b = Biogas
n = Natural gas
s = Sewage gas
l = Landfill gas
m = Mine gas
p = Propane gas

The symbols ∗ or ∗ ∗ before the power code refer to the
corresponding nitrogen oxide emission; refer to positions 13 and 14.

Engine type des ignation



 Engine
 Designations used
 Designation of engine sides

1 Drive-end (flywheel side or coupling side)
2 Left side (cylinder side A)
3 Free side (face side or opposite side of the coupling)
4 Right side (cylinder side B)

Binding terms are used for the engine sides in this document. The
terms correspond to the defined designations from the guideline DIN ISO
1204.

 Designation for d irection of eng ine ro ta tion
Viewed from the drive end, the engine rotates counterclockwise.

 Cylinder des ignation
Every cylinder has an alphanumeric code. The cylinder counting starts
from the drive-end on each engine side.

The first cylinder on the left engine side has the code A1. The first
cylinder on the right engine side has the code B1. The cylinders are
counted successively on each engine side.

 Engine Assembly overview



Figure V16 right side; V12 similar
1 Coolant inlet (mixture cooling circuit)
2 Coolant outlet (mixture cooling circuit)
3 Ignition coil
4 Filler nozzle lube oil
5 Actuator with wastegate
6 Lube oil cooler
7 Lube oil filter
8 Mixture cooler

Figure V16 right side; V12 similar
1 Mixture pipe
2 Structure with control devices
3 Engine connector
4 Intake air filter
5 Starter
6 Gas-air mixer
7 Lube oil tray
8 Lube oil level sensor
9 Exhaust turbocharger
10 Exhaust expansion joint

 Functiona l descrip tion
The engine is a liquid-cooled four-stroke gas engine. The gas type
depends on the location and operational area of the engine. The
permissible gas type is indicated on the rating plate of the engine.



 Engine components
 Crankcase

Figure V12; V8 and V16 similar
1 Bore for cylinder liner
2 Bore for crankshaft
3 Bore for camshaft

The crankcase is the central component of the engine. The crankcase
is used to accommodate:

Cylinder liners
Camshafts
Mechanical engine control

 Crankshaft d rive

Figure V12; V16similar
1 Flywheel
2 Crankshaft
3 Torsional vibration damper



4 Con-rod
5 Piston

The crankshaft drive is installed in the crankcase. The crankshaft drive
converts the linear motion of the pistons into a rotary motion of the
crankshaft.

 Mechan ica l eng ine contro l

Figure V12; V8 and V16 similar
1 Camshaft gear wheel
2 Crankshaft
3 Lube oil pump gear wheel

The mechanical engine control consists of the gear train and valve
control. The mechanical engine control is installed on the free side
(opposite side of the clutch).

The camshaft is mounted in replaceable bearing liners in the
crankcase. The camshaft controls the inlet valves and outlet valves in
accordance with the ignition sequence. The inlet valves and outlet
valves are activated via tappets, push rods and rocker arms ⇒ Chapter
Valve control.

 Cylinder head

1 Spark plug cover



2 Spark plug
3 Combustion chamber temperature sensor cable
4 Cylinder head cowling

Every cylinder head is mounted as an individual cylinder head. The
cylinder head closes the combustion chamber of the engine. The
cylinder head contains the inlet ducts and outlet ducts for the fuel gas
and valve control.

The spark plug is screwed into the cylinder head, which is connected
to the ignition coil via an ignition cable. A spark plug cover is mounted
over the spark plug. The cylinder heads are liquid-cooled.

 Valve contro l

1 Setting screw for valve clearance
2 Outlet rocker arm
3 Valve crosshead
4 Spring plate
5 Valve spring
6 Push rod
7 Tappet
8 Inlet rocker arm

The cylinder heads are multi-valve heads. Two inlet valves ensure an
optimum filling degree per cylinder. Two outlet valves enable a quick
exhaust gas leak.

The camshaft moves the push rods linearly. The push rods route the
linear movement to the rocker arm. The rocker arms press the valve
crossheads. One valve crosshead activates both inlet valves and one
valve crosshead activates both outlet valves.



 Duct layout

1 Swirl duct
2 Filling duct
3 Outlet duct
4 Cylinder liner

The cylinder heads are designed according to the cross flow principle.
Here, the inlet and outlet ducts are arranged tangentially opposite each
other. All the ducts are aligned perpendicularly on the piston top.

The gas-air mixture is supplied to the cylinder heads by two inlet ducts.
The outlet ducts discharge the fuel gases from the cylinder head. The
outlet ducts converge into one single duct and guide the fuel gases into
the exhaust system.

 Speed contro l and power contro l
 Speed contro l
Speed is regulated by the electronic control. A speed sensor detects
the actual speed. The electronic control compares the actual speed
with the preset target speed. The electronic control compensates for
speed deviations by adjusting the actuator. The actuator adjusts the
throttle valve. The throttle valve affects the engine.

Load changes of the consumers cause speed changes. As long as the
load changes of the consumers are small enough, the speed changes
caused by them are completely compensated for by the electronic
control.

An external target speed specification can influence the engine speed
in island mode and the power in mains parallel mode.



 Thro ttle va lve w ith actuator

Figure V12; V8 and V16 similar
1 Throttle valve with actuator

The engine is equipped with a throttle valve. The actuator controls the
throttle valve. The actuator has the following properties:

High adjusting forces which act in both directions
Low current consumption
Not sensitive to a slow change in voltage of the power supply

Sudden, abrupt voltage changes in quick succession can lead
to controller malfunctions

A DC motor works in the actuator. The DC motor transmits the torque
to the controller output shaft via an intermediate transmission. The
position of the controller output shaft on the feedback cams is gauged
without contact by a sensor and transmitted to the electronic control
system.



 In take a ir system

Figure V16; V12 similar
1 Intake air filter
2 Gas-air mixer
3 Exhaust turbocharger

Clean, filtered intake air enters the gas-air mixer via the intake air filter.
The intake air is mixed with the fuel gas in the gas-air mixer. The
exhaust turbocharger draws in the gas- air mixture.

 Exhaust system

Figure V16; V12 similar
1 Mixture pipe from exhaust turbocharger to mixture cooler
2 Exhaust turbocharger
3 Exhaust manifold downstream of turbine
4 Exhaust expansion joint

Exhaust gas is produced during the combustion of the gas-air mixture.
The exhaust system guides the exhaust gas from the cylinders into the
atmosphere via the exhaust line and exhaust turbocharger. The
exhaust turbocharger is connected to the exhaust line via an exhaust



expansion joint.
 Exhaust tu rbocharger

1 Gas-air mixture outlet
2 Compressor wheel
3 Turbine wheel
4 Exhaust gas outlet
5 Exhaust gas inlet
6 Journal bearing
7 Thrust bearing
8 Gas-air mixture inlet

1 Intake air
2 Intake air filter
3 Filtered intake air



4 Gas-air mixer
5 Fuel gas
6 Gas-air mixture
7 Compressor wheel
8 Exhaust manifold
9 Turbine wheel
10 Exhaust gas
11 Outlet valve
12 Inlet valve
13 Cooled and compressed gas-air mixture
14 Mixture cooler
15 Compressed gas-air mixture
16 Throttle valve

From the cylinders, the exhaust gas flows through the nozzle ring to
the turbine wheel. The turbine wheel uses the flow energy to drive the
compressor wheel. At the same time, the gas-air mixture, which is
required for operating the engine, flows through the intake manifold to
the compressor wheel. The gas-air mixture is precompressed by the
rotation of the compressor wheel and pressed into the mixture pipe of
the engine. The exhaust gas flows into the atmosphere by the exhaust
gas outlet via the exhaust line and the exhaust silencer.

The exhaust turbocharger uses the exhaust energy and compresses
the gas-air mixture (mixture turbocharging). The mixture turbocharging
enables a higher level of performance of the engine, while at the same
time reducing pollutant emissions.

The temperature of the gas-air mixture increases during the
compression. Therefore, a mixture cooler is mounted upstream of the
mixture pipe. The mixture cooler cools the gas-air mixture to the set
temperature before the gas-air mixture is introduced into the cylinders
via the inlet valves.

 Wastegate



1 Exhaust turbocharger
2 Wastegate
3 Actuator

1 Throttle valve
2 Exhaust turbocharger
3 Gas-air mixture flow direction
4 Wastegate
5 Exhaust gas flow direction

 Exhaust expansion jo in t

The exhaust expansion joint is mounted between the exhaust
turbocharger and exhaust line. The exhaust expansion joint offsets the
fluctuations and vibrations of the elastically mounted engine against
the securely installed exhaust line.

 Fuel gas system



Figure V16; V12 similar

1 Gas-air mixer
2 Intake line for gas-air mixture

For the combustion process the gas-air mixer combines gas and air in
an optimal ratio. The combustion gas system supplies the engine with
the quantity of gas-air mixture required for operation.
 Gas-a ir m ixer

1 Gas-air mixer
2 Control device
3 Stepper motor



Gas-air mixer sectional view
1 Gas inlet
2 Flow element
3 Connection piping to the stepper motor
4 Stepper motor
5 Gas-air mixture outlet
6 Ring gap
7 Air inlet

The gas-air mixer mixes the gas and air into a combustible mixture.
The gas-air mixer is mounted upstream of the exhaust turbocharger.

The gas-air mixer works according to the Venturi principle. The flow
has the highest speed at the narrowest point in the gas-air mixer.
Underpressure is generated at this point. The underpressure sucks the
gas via a ring gap into the core flow. The ring gap adjusts the mixing
ratio of fuel gas and intake air. A stepper motor adjusts the ring gap for
this.

 Lube o il system
The engine lubrication is designed as a wet sump lubricating system.
The lube oil system consists of the following components:

Prelubrication pump
Lube oil coolers
Lube oil filters
Lube oil tray with lube oil pump

The lube oil pump is mounted in the lube oil tray. The lube oil pump is
fitted with a pressure relief valve. Pressure control valves adjust the
lube oil pressure. The prelubrication pump supplies the engine with
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lube oil before it is started. In order to avoid an overpressure in the
lube oil cooler when starting the engine with cold lube oil, the lube oil
cooler is fitted with a bypass valve.

Prelubrication pump (optional)
The engine must be prelubricated before every start. To do this,
activate the prelubrication pump via the superior control during the
starting process ⇒ Installation directive, Chapter Lube oil system.

The prelubrication pump has the following functions:
Prelubrication before every engine start
Relubrication after shutting down engine
Pumping out of the lube oil during the lube oil change
Filling of lube oil cooler and lube oil filter after the lube oil change



 Lube o il leve l sensor

Figure V16; V12 similar
1 Lube oil level sensor

The lube oil level sensor transfers the current information about the
lube oil level in the engine to the electronic control.

 Lube o il filte r

Figure V16; V12 similar
1 Lube oil filter

The lube oil filter is located in the flow direction downstream of the lube
oil cooler.
The lube oil filter removes mechanical impurities from the lube oil. The
lube oil pump transports the lube oil through the lube oil filter. The lube
oil reaches the lube points in the engine only after filtering.



 Lube o il coo ler

Figure V16; V12 similar
1 Lube oil cooler

The lube oil cooler is mounted in the flow direction upstream of the
lube oil filter.
In the lube oil cooler, lube oil flows through the heat exchanger on one
side and coolant on the other.
The temperature of both operating media is adjusted in the heat
exchanger.

Lube oil, which is cooler than the coolant, heats up.
Lube oil, which is warmer than the coolant, cools down.

 Cooling system

Figure V16; V12 similar
1 Coolant inlet (mixture cooling circuit)



2 Coolant outlet (mixture cooling circuit)
3 Coolant outlet (engine cooling circuit)
4 Coolant inlet (engine cooling circuit)

The cooling system has the following functions:
Dissipating combustion heat
Cooling the engine
Cooling the gas-air mixture

The cooling system consists of the engine cooling circuit and mixture
cooling circuit.

Engine cooling circuit

 Engine coo ling c ircu it
The engine cooling circuit is the high-temperature circuit (HT circuit).
The engine cooling circuit contains the following assemblies:

Mixture cooler
Lube oil cooler
Engine

 M ixture coo ling c ircu it

Figure V16; V12 similar
1 Coolant inlet (mixture cooling circuit)
2 Coolant outlet (mixture cooling circuit)
3 Mixture cooler

The mixture cooling circuit is the low-temperature circuit (LT circuit).
The mixture cooling circuit contains the following assemblies:

Mixture cooler



The mixture cooling circuit lowers the mixture temperature and
increases the engine power.

 M ixture coo ler
The engine cooling circuit and mixture cooling circuit flow through the
mixture cooler. The mixture cooler is the central component of the
dual-circuit cooling.
The versions of the dual-circuit cooling are shown schematically in the
cooling system variants section.

 Coolan t
The coolant consists of water, which is mixed with cooling system
protection agents. The cooling system protection agents prevent
damage from corrosion, freezing or cavitation. Monitor the composition
of the coolant. If necessary, prepare the coolant.

 Contro l and monito ring
The electronic control monitors the following in the engine cooling
system:

Coolant temperature
Coolant pressure

The monitoring is carried out with the aid of temperature sensors and
pressure sensors.

If the coolant temperature exceeds the specified limit, the electronic
control emits an alarm sound. If the coolant temperature increases up
to a second limit, the electronic control shuts down the engine and
indicates a fault.

 Cooling system varian ts

Example. Components not included in the scope of supply
1 Mixture cooling circuit



2 Engine cooling circuit



 Rubber expansion jo in t

1 Rubber expansion joint

The lines of the engine and plant are connected using rubber
expansion joints. The rubber expansion joints prevent the transfer of
vibrations from the elastically supported engine to the fixed plant
components.

 E lectrical system of the eng ine
The electrical system consists of the following components:

Starter
Ignition
Anti-knock control
Sensors
Electronic control system

 Ins ta lla tion location of the e lectrica l components in the
eng ine

Figure V16; V12 similar
1 Ignition coil



2 Charge air mixture pressure sensor
3 Control device
4 Control device
5 Control device
6 Wiring harness
7 Charge air mixture temperature sensor
8 Actuator with throttle valve
9 Service connector
10 Engine connector
11 Combustion chamber temperature sensor
12 Electric starter
13 Starting system switch
14 Control device
15 Knock sensor
16 Lube oil level sensor
17 Coolant pressure sensor
18 Coolant temperature sensor
19 Camshaft sensor
20 Actuator with wastegate
21 Mixture temperature sensor
22 Temperature sensor
23 Crankcase pressure sensor
24 Spark plug

 E lectric s tarter

V16
1 Electric starter

The engine is equipped with an electric starter. To start the engine, the
electric motor presses the starter pinion into the flywheel gear ring.
Then the electric starter brings the engine up to the starting speed.



The electric starter turns the engine until the combustion process starts.
The electronic control then gives the command to decouple the starter
pinion from the flywheel gear ring.

 Ign ition

1 Ignition coil
2 Ignition cable

1 Chamber
2 Bore

The electronic control generates the ignition impulse and transmits the
ignition impulse to the ignition coils as a voltage impulse. The ignition
coil generates high voltage. The ignition cable transmits the high
voltage to the spark plug and triggers the ignition spark in the spark
plug.

The spark plug is a chamber spark plug. The chamber on the head of
the spark plug must be fitted with bores. The ignition spark is
generated in the chamber of the spark plug. The resulting flames pass
through the bores in the combustion chamber of the cylinder. The
flames ignite the gas-air mixture in the combustion chamber.



Advantages of the chamber spark plug:
Consistent distribution of the flames across the entire combustion

chamber
More effective combustion
Low electrode wear
Greater service life of the spark plug

 Anti-knock contro l

V16 right side
1 Position of the knock sensors

With respect to the following points, there is a danger of the
combustion gas self-igniting (knocking combustion):

Combustion gases with a fluctuating methane number
Combustion gases with a low methane number
Change of the fuel gas composition



 Main tenance schedu le



 Operating m edia regu la tions
 Specification for fue l gas































 Specification for lube o il























































 Specification for coo lan t




































