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Past – Some Diesel History 

March 18, 1858 – 
Rudolf Christian Karl 
Diesel, born in Paris to 
Bavarian parents 

1880 – Completed 
engineering studies at 
Munich Polytechnic; 
upon graduation 
worked at Linde 

 



Past – Some Diesel History 

1893 – German patent 
granted; found a 
patron at the Augsburg 
Machine Works (later 
M.A.N.) to develop his 
invention 

1893—1896 – Develop-
ment of Diesel’s engine 
marred by failures and 
setbacks 



Past – Some Diesel History 

Feb. 18 1897 – 
Breakthrough results of 
his engine: 17.8 PS 
@26.2% thermal 
efficiency from 19.8L 
displacement 

Sept. 29 1913 – Last 
seen alive retiring for 
the night aboard SS 
Dresden crossing the 
English Channel 



Past – Some Diesel History 

1903 – first Diesel 
marine vehicle (“Petit 
Pierre,” France) 

1923 – First Diesel 
truck (M.A.N.)  

1929 – First Diesel 
car (Packard with 
Cummins engine) 

1951 – First VW 
Diesel (air-cooled 
1.3L boxer) 

*Note: Astute viewers will note that the above is an Auburn, not the 
earlier Cummins-powered Packard prototype mentioned in the timeline. 
This is placed only for illustration. 



Past – Some Diesel History 

1982 – 2-stroke 
marine Diesels 
exceed 50% 
efficiency – newest 
engines >100,000 HP 

1987 – First direct-
injected Diesel car 
(Fiat Croma) 

1989 – First TDI 
(Audi 100) 

 



Past – Some Diesel History 

1997 – First plug-in 
Diesel-electric hybrid 
car (Audi A4 duo III) 

1997 – First 
common-rail Diesel 
car (Alfa Romeo 156) 

1999 – First 
common-rail TDI 
(Audi 3.3 V8) 



Past – Some Diesel History 

Progress in injection technology has enabled a 
dramatic increase in engine power capabilities 

Source: [5] 



Past – Some Diesel History 

SAE 820441 (1982) [1] SAE 981950 (1998) [2] 



Source: [3] 



Source: [4] 



Present – the EA288 TDI 

Evolution of VW Group 
4-cylinder TDI family 

Designed for maximum 
modularity – MDB 

Common base engine 
with changeable sub-
modules 

 Exhaust aftertreatment 

 Turbocharging 

 1.6/2.0L 

Sources: [7], [11] 



Present – the EA288 TDI 

Source: [7] 
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Source: [7] 



Present – the EA288 TDI 

Source: [7] 



Present – the EA288 TDI 

Source: [7] 



Present – the EA288 TDI 

In the highly integrated module the assembled camshafts are joined in the closed bearing frame. In 
this technique the machined bearing frame is mounted in a fixture and the ground and heated 
cams together with the rotary sensor are held in position by a holder in the bearing frame. Then 
the camshaft pipes, pre-fitted with their end-fittings and pre-chilled, are fed through the bearing 
points in the frame and through the heated cams. Once the cams have cooled and the pipes have 
heated up, the two camshafts are inseparably assembled in the IVM. Source: [7] 



Present – the EA288 TDI 

Source: [7] 
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Source: [7] 
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Source: [7] 
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Source: [7] 



Present – the EA288 TDI 

Source: [11] 
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Source: [11] 



Present – the EA288 TDI 

Source: [11] 



Present – EA288 TDI 

Source: [11] 



Present – the EA288 TDI 

Source: [11] 



Future Trends 

Engine development will focus upon reduced 
fuel consumption and sustainability 

2025 

Europe: 95 
g/km CO2 
by 2020 

USA: 54.5 
MPG CAFE 
by 2025 

Adapted from [8] 



Future Trends 

The focus on reducing fuel consumption are 
being attacked on multiple fronts 

 Gasoline engines: Downsizing/downspeeding, 
charge boosting, direct injection, cylinder 
deactivation, variable valve timing, laser/plasma 
ignition, combustion process  

 Diesel engines: Two-stage turbocharging, even 
higher injection pressures (2200-3000 bar), exotic 
injector technology, novel combustion processes 

 Commonalities: Engine start-stop, hybridization, 
thermal/friction management, weight reduction, 

 



Source: [4] 



Source: [4] 



BIN 2 

Adapted from [3]; inset: [6] 



Source: [4] 



Future Trends 

Prognosis for the TDI (and competitors) 

 Short-term: 

 More choice of Diesel car / light truck models in North 
America in next 2 years 

 Increasing availability of engine start-stop 

 Cost reductions, simplifications, manufacturing economies 

 LNT vs SCR? 

 Increasing comfort level and lower cost to OEM with SCR 
may result in transition away from LNTs (mileage penalty) 

 On the other hand, advancements in LNT technology… 

 Transmissions with more forward speeds 

 



Future Trends 

Prognosis for the TDI (and competitors) 

 Mid-term: 

 Increasing hybridization 

 Diesel hybrids starting to enter the (European) market 

 New technology will be introduced to the high-end first 

 



Future Trends 

Prognosis for the TDI (and competitors) 

 Long-term: 

 Further increasing hybridization toward full electrification 

 Full-hybrid integrated to transmission with/without plug-in 
capability up to 31 mile (50 km) electric range 

 EV with internal combustion engine or FC as range extender 



Sources: [9], [10] 



Future Trends 

Source: [12] 



Source: [4] 
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