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 Engine displacement volume (active swept volume) is the sum of the working 
volumes of its cylinders, in which the processes of mechanical energy generation 
take place (the active cylinders). 

 Switched off cylinder is deactivated.

 ACC - Active Cylinder Control

 i – complete cylinders number of full-sized engine.

 z – a number of operating (active) cylinders. 



Special design pusher(MDS)
(cars: Dodge, Jeep, Chrysler)

Multi-Displacement System

Valves control scheme of
Active Cylinder Control system (Daimler-Benz)

Active Cylinder Technology system
(concern VAG)





Advantages Limiting factors

 Economy increasing

 Reduction of cylinder-
piston group wear

 Reduction of resin 
formation and coking 
of rings

 Reduction of lubricant 
dilution

 Carbon monoxide 
reduction

 Pistons walls cooling
 Noisiness
 Vibrations





Characteristics of Vee-type gasoline 
internal combustion engine 

Daimler-Benz (i·Vh=5l.)
(To illustrate the need for 

replacement ordinates Ме of ре to 
specific work Lsp.).

Lsp.i = Lfull/(i·Vh), J/dm3

Lsp.z = Lfull/(z·Vh), J/dm3

Lfull = 500·pe·i·Vh, J.                                 

Lfull=2∙π∙Ме., J

Lsp.=2∙π∙Ме/z∙Vh , J/dm3



Universal 
characteristic of 
eight-cylinder 
engine, rebuilt into 
coordinates Lsp–n : 

%.]g/)gg[(g ,ez,e,ee 10088 

Ne = Nа/ηfriction,, kW

n=(va/rк)∙(30/π)∙ufriction, 

rpm

Qт= (Gт·100)/(ρcomb·v’а), 

l/(100 km)



Universal characteristics of the BMW eight-cylinder engine before (above) and 
after turning off half of the cylinders (below) [8], obtained experimentally.

Universal characteristic of BMW engine,
rebuild into coordinates Lsp – n: the same 
load modes of the engine(Mc = f (n)) are 
rebuilt into the coordinates of the specific 
works performed by the full-sized(8 cyl.) 
engine and the engine with four active 
cylinders (4 cyl.).



Assessment of the methodology 
adequacy 

n,

1/min

Lsp,8cyl., 

J/dm3

ge,8cyl., 

g/(kW·h)

Lsp,

4cyl.

ge,

4cyl.

ge,

4cyl.

Exp.

ge,4,

Approx.

ge,4,
Experi-
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and 
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Δ.

ge,%

1000 60 717 113 430 550 432 546 20,9

1500 71 600 120 389 470 388 470 17,6

2000 89 500 160 360 400 352 411 14,5

2500 113 430 205 310 370 324 369 12,3

3000 144 395 263 308 350 304 343 11,6

3500 180 367 335 294 340 291 334 12,7

4000 222 345 420 286 335 287 341 15,8
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Алгоритм регулирования
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Dependence of the average hourly fuel 
consumption(Gт,middle) on the BMW engine control 
algorithm, as well as the gains

1- full-sized engine operation, 8cyl: 2 – algorithm 2cyl.-8cyl.; 3 – algorithm 4cyl.-8cyl.; 
4 – algorithm 1,5cyl.-2cyl.-3cyl.-4cyl.-5cyl.-6cyl.-8cyl. 

BMW engine



 GNOx = 0,001587·CNOx·GОГ, g/h.

 GCO = 0,000966·CCO·GОГ, g/h.

 GСН= 0,000485·C CН·GОГ, g/h.

 GNOx = gNOx·Ne, g/h.

 GCO = g CO·Ne, g/h.

 G СН = g CН·Ne, g/h.

exhaustVСG NOxNOx 

exhaust exhaust exhaust/V G 

Gex.= Gair+Gfuel=i·Vh·ηv·ρв·n· 10-3· 30 + Gт, kg/h

1ppm=10-4 %, i.e. 500·10-4 % = 500 ppm

СNOx = (GNOx· 10-3)/Vог, kg/m3.

СCH = (GCH· 10-3)/Vог, kg/m3.

СCO = (GCO· 10-3)/Vог, kg/m3.

Gex.= Gair+Gfuel=z·Vh·ηv·ρв·n·10-3·30 + Gт, kg/h







1. The effectiveness of the cylinder (cycles) deactivation method is proved

2. The calculation-and-experimental method allows to calculate the gain in

ecology and economy indexes cheap and quickly in engines with cylinder

deactivation system.

3. Most effective engine regulation method is carried out by changing the

number of deactivating cylinders or cycles depending on the value of the

current engine load (7-18% more than deactivation half of the cylinders)

4. Decrease in average hourly fuel consumption by 11–14%.

5. NOx↓ - 6,3 % (half of the cylinders 5,2 %);

CO ↓– 57 % (half of the cylinders 41 %)
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