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Preface 

Research methodology 

This report is intended to provide an overview of automotive starter motors and 

alternators, providing top level market volume and value forecasts from 2006 

through to 2016. Our forecasts are not extrapolative but dependent on the 

underlying drivers of supply and demand. Our forecasts are largely based on 

interviews with the authorôs extensive international network of industry 

contacts. This allows us to consider and explain the meaning and implications 

of industry events, rather than offer simple description based on incomplete 

data. 

 

Our approach is divided into two distinct methodologies: 

o qualitative interviews ï these are generally opinion-based, which aim 

to build knowledge about future automotive starter motor and 

alternator market trends and company strategies; 

o quantitative interviews ï typically fact-based, focused on establishing 

market values, shares, and volumes.  

 

Our research typically concentrates on applications for light vehicles which 

include all cars, light trucks and the various cross-over vehicle styles such as 

sports utility vehicles and people carriers. These vehicles collectively account 

for about 96% of the global vehicle build.  

 

Report coverage 

In this, the fifth edition of this report, just-auto reviews the key market drivers 

for automotive starter motors and alternators, updates and expands the market 

analysis with new market share data of the global heavy-duty starter motor and 

alternators market. Following our market overview in Chapter 1, just-autoôs 

forecasts in Chapter 2 predict in some detail how the OE market value for 

starter motors and alternators will evolve in Western Europe, Eastern Europe, 

Japan, North America and China from 2006 through 2016. This chapter 

includes our updated estimates and forecasts for the total (OES and 

independent) aftermarket for starter motors and alternators for passenger cars 

and light commercial vehicles (less than 3.5 ton) in Europe. Chapter 3 sets out 

a review of recent innovations in the stop-start field. This chapter includes 
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exclusive comments from ZF and Q&As with Controlled Power Technologies 

and Antonov. Chapter 4 provides profiles of the major manufacturers, namely 

Bosch, Denso, Lucas Electrical, Mitsubishi Electric, Motorcar Parts of America, 

Prestolite Electric, Remy International and Valeo. 

 

The author 

Matthew Beecham has more than 15 yearsô experience of researching, writing 

and analysing market and technical trends in the global automotive 

components industry. Since 2000, he has served as an associate editor for 

just-auto. In addition to rotating electrics (starter motors and alternators), he 

authors a range of global auto componentsô market research reviews, including 

batteries, braking systems, coatings, clutches, cockpits, driver assistance 

systems, door modules, electric motors, engine cooling systems, exhaust 

systems, front-end modules, fuel injection, fuel tanks, glass, ignitions, interiors, 

lighting, mirrors, roof systems, shock absorbers, spark plugs, tyre pressure 

monitoring systems, tyres, wheels and wipers. Matthewôs freelance 

assignments have included working for AT Kearney, McKinsey, Kuwait 

Institute for Scientific Research, Motorsport Industry Association, Motor 

Industry Research Association and the Economist Intelligence Unit. He has 

also written for magazines including Car Graphic (Japan), JAMA (Japan) and 

Automotive Engineer (UK). He was awarded a PhD in automotive technology 

transfer from Cranfield University. 
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Chapter 1 Introduction 

A major trend has been the gradual emergence of eco-friendly vehicles, which 

have systems that automatically switch off vehicle engines during idling, for 

instance at red traffic lights. According to various research studies, vehicles 

are at a standstill for one-third of the time while in urban areas. Stop-start 

systems could help make cities quieter, boost fuel efficiency and reduce 

exhaust pipe emissions. Stop-start systems operate by cutting the engine 

when the driver comes to a complete standstill. The engine is switched back 

on when he/she releases the brake pedal. Such systems are a good route for 

automakers to reduce emissions and meet CO2 reduction targets.  

 

While developing stop-start systems is a noble cause, it takes a lot of 

engineering effort simply to obtain a stop-start function. ñSetting aside the 

additional cost,ò said Mike Dowsett, senior manager for micro-hybrid systems 

at Controlled Power Technologies, ñthe critical issue for automotive engineers 

developing stop-start is product refinement and how much confidence the 

driver has in the system. Above all, stop-start cannot afford to irritate the 

motorist by being slow or faltering. Unfortunately, there were too many reports 

of early systems that were less than perfect causing their drivers to opt for the 

off switch and it is interesting to note that virtually all manufacturers still retain 

a disengage button. First-generation automated manual transmissions 

received similar criticism. Drivers want peace of mind; they expect modern 

cars to be inherently reliable and similarly will have an expectation that a stop-

start system will be robust and work reliably and without hesitation.ò 

 

Dr Gerhard Wagner, member of the board of management, ZF Group and 

responsible for the groupôs car driveline technology division, told us: ñThe 

savings potential of a stop-start system is solely due to the fact that the 

combustion engine is switched off once the vehicle is stopped. If even greater 

savings effects are to be generated, then more complex systems are required; 

systems that enable recuperation or shifting of the combustion engineôs 

operating point.ò 
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Chapter 2 The market 

Market trends 

Stop-start systems automatically stop the engine when the vehicle is 

stationary, for example at traffic lights. The engine is restarted as soon as the 

driver depresses the clutch pedal to put the vehicle back into gear. According 

to Denso, needless idling can be eliminated and fuel consumption reduced by 

automatically stopping the engine when a vehicle comes to a stop and 

restarting it when it begins to move again. Denso expects stop-start systems to 

grow rapidly from around 2015, partly because of European CO2 emission 

regulations. In its 2008 annual report, Denso Corp referred to some market 

trends in starters, stating: ñAs calls for lower fuel consumption grow, the 

number of vehicles with engines that automatically switch off when idling will 

increase.ò In referring to some market trends in alternators, the company 

stated: ñAutomakers have long needed alternators with improved power 

generation capacity to support increased electricity consumption in vehicles. 

Another requirement has been to reduce magnetic noise to enhance cabin 

comfort. Other needs are for lighter products that improve fuel efficiency and 

reduce CO2 emissions, and smaller alternators that are easier to install in 

vehicles. A newly emerging need is for alternators that offer optimal power 

generation and charging control.ò 

 

Market players 

 

Bosch 

Boschôs Starter Motors and Generators division designs and manufactures 

starter motors and alternators in a number of rating classes. These are 

suitable for passenger cars and commercial vehicles, for diesel and gasoline 

engines. For commercial vehicle applications, Bosch uses a modular concept 

to produce alternators. Its heavy-duty range of alternators comes in five 

installation sizes with 14V or 28V nominal voltage. Bosch manufactures 

starters and alternators at its facilities in Australia (Clayton), Brazil (Caminas, 

Sao Paulo, San Martin), Germany (Cottingen, Hildersheim), India 

(Naganathapura), Mexico (Toluca), South Africa (Brits), Spain (Treto), and the 

UK (Miskin, near Cardiff). Following a decrease in the number of orders, 

Boschôs facility in Miskin reduced its workforce in early 2009.  
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Denso 

Densoôs Electric Systems business is divided into three product groups: 

Engine Electrical Systems; EMV Components; and Electric Control 

Components. Its Engine Electrical Systems business is solely concerned with 

starter motors and alternators. The Electric Systems business generated sales 

of JPY368.1bn in the financial year ended 31 March 2008, equivalent to 9.1% 

of Densoôs total net sales. Densoôs starter and alternator manufacturing sites 

are located in China, Italy, Japan, Malaysia, Netherlands, Republic of Korea, 

Thailand, the UK and the US. 

 

Lucas Electrical 

Lucas Electricalôs starters and alternators business specialises in the 

remanufacturing side of the business. Its range of remanufactured starters and 

alternators are used for cars, trucks, marine engines, agricultural and 

construction equipment. In addition to rotating electrics for the aftermarket, 

Lucas Electrical supplies bulbs, batteries, door mirrors, batteries, ignition and 

engine management products, lambda sensors, fuelling and emission 

products, switches and sensors, beacons and lightbars. 

 

Mitsubishi Electric 

Mitsubishi Electricôs automotive product line-up includes alternators, starter 

motors, ignition coil and fuel injection systems, magneto and control devices, 

electric power steering systems, ABS, airbag systems, car audio and 

navigation systems. In 2008, Mitsubishi Electric introduced a new belt-driven 

motor generator for stop-start applications. The company also introduced its 

ninth generation alternator for the automotive market. 

 

Motorcar Parts of America Inc 

Motorcar Parts of America Inc (MPA) remanufactures and sells replacement 

alternators and starters for passenger cars and light trucks. These aftermarket 

products are sold throughout North America. Headquartered in Torrance, 

California, MPA currently employs 2,000 people and operates warehouse 

facilities in Albany, Oregon and Fairfield, New Jersey. The company also 

operates a manufacturing facility in Tijuana, Mexico. This facility employs 

1,050 people and has the capacity to produce some 8.8m units annually. In 

addition to remanufacturing, this plant has engineering, packaging and 

warehousing facilities. In Singapore, MPA has a logistics facility. This facility 

provides support to MPAôs manufacturing plants located in Malaysia, one in 

Johore and the other in Parit Sulong. 
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Prestolite Electric Inc 

Prestolite Electric Inc designs and manufactures alternators and starter 

motors. These are supplied under the Prestolite Electric, Leece-Neville and 

Indiel brand names for original equipment and aftermarket application on a 

variety of vehicles and industrial equipment. In June 2009, Joseph Lefave was 

appointed president and CEO of Prestolite Electric Inc. 

 

Remy International 

Remy International is the manufacturer, remanufacturer and distributor of 

Delco Remy automotive electrical equipment. Headquartered in Pendleton, 

Indiana, US, Remy International currently employs 6,800 people at 48 facilities 

in 11 countries. On an annual basis, the company produces some 10.8m 

automotive starters and alternators, 1.3m heavy-duty starters and alternators, 

5.5m electrical remanufactured products and 100,000 hybrid motor products. 

 

Valeo 

As part of Valeoôs Powertrain Systems group, the companyôs Engine and 

Electrical Systems product family includes starters, alternators, StARS starter-

alternators, electrical energy management systems, remanufactured 

alternators and starters and compressors for the aftermarket, electrical 

retarders for trucks and buses, engine control units, electric motor drives, 

emission control systems and components, ignition components, injectors and 

sensors. More specifically, Valeoôs starter motor range is designed for frank 

and transparent engine cranking.  

 

Market shares 

Denso was the largest manufacturer of OE alternators for passenger cars and 

light truck applications in the world in 2008 with a 28% share, followed by 

Valeo, Bosch, Visteon, Mitsubishi, Remy International and Hitachi. Following 

Remy International Incôs 2003 acquisition of Delphiôs light vehicle alternator 

business, Remy has increased its share in the OE market, particularly in the 

European and Asian light vehicle markets where OEMs increasingly look for 

suppliers with both starter and alternator technology.  
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Figure 1: Global market shares of OE alternators for passenger cars and light truck 

applications, 2008 (% of sales volume) 

 

Source: just-auto 

 

Denso also led the global OE market for starter motors for passenger cars and 

light truck applications in 2008 with a 19% share, closely followed by Valeo, 

Bosch, Remy International, Visteon, Mitsubishi, Hitachi and Mitsuba. In 

addition to developing and manufacturing starter motors for passenger car and 

light truck applications, Mitsuba manufactures starter motors for motorcycles.  
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Figure 2: Global market shares of OE starter motors for passenger car and light truck 

applications, 2008 (% of sales volume) 

 

Source: just-auto 

 

In terms of OE alternators for heavy-duty applications, Bosch led the world 

market in 2008 with a 32% share, followed by Denso, Remy International, 

Melco and Valeo. 

 

Figure 3: Global market shares of OE alternators for heavy-duty applications, 2008 (% of 

sales volume) 

 

Source: just-auto 
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Bosch also led the global OE starter motor market in 2008 for heavy-duty 

applications with a 35% share, followed by Denso, Remy and Melco. 

 

Figure 4: Global market shares of OE starter motors for heavy-duty applications, 2008 (% of 

sales volume) 

 

Source: just-auto 

 

Bosch also leads the market for OE starters and alternators in Europe, 

followed by Valeo and Remy. Remyôs main customers in Europe for light-duty 

starters and alternators include GM, Isuzu and Daimler. Its European 

customers for heavy-duty applications include Perkins, Volvo and Cummins. 

However, manufacturers point out that competition from Chinese sources is 

increasing.  

 

The European aftermarket for rotating electrics is led by Valeo with 

approximately 20% of the EU market, followed by Bosch and Remy 

International.  

 

In the US, the number of companies supplying the aftermarket with starters 

and alternators is estimated to be over 500. Most participants produce both 

alternators and starters, although only a small number produce both 

remanufactured and new units.  
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In Japan, Denso and Mitsubishi Electric have well over 50% of the OE market 

for starter motors and alternators. 

 

Market forecasts 

The following two tables set out our estimates and forecasts for the market 

value of OE alternators and starter motors in North America, Western Europe, 

Japan and China. 

 

Since our last review of starter motors and alternators was published in April 

2008, the outlook for the automotive industry has significantly changed. In 

early 2008, we were looking at a ómanaged slowdownô for the global economy 

and the automotive industry was very much part of that. By September 2009, 

however, some major automotive component suppliers had filed for Chapter 

11 bankruptcy protection. 

 

Given the current state of the industry, just-auto has completely revised its 

estimates and forecasts of the OE starter motor and alternator market volumes 

and values. This section sets out our revised forecasts for starter motors and 

alternators based on JD Power & Associatesô forecasts for passenger car 

vehicle production in North America, Western Europe, Eastern Europe, Japan 

and China from 2006 through to 2014. Given that our in-house component 

forecasts set out the next seven years, we have extended JD Powerôs 

predictions by a further two years to 2016. In addition, and given the sheer 

volatility of the global economy at present, we have set out an óexpectedô, óbest 

caseô and óworst caseô scenario applied to OE passenger car starter motors 

and alternators. On balance, we believe this will provide readers with a more 

realistic framework for our component forecasts. Our estimates and forecasts 

of the market value of OE alternators and starter motors vary slightly due to 

the average price of an alternator unit costing slightly more than a starter 

motor.  

 

The following table sets out our estimates and forecasts of the market volume 

OE alternators for passenger cars produced in North America, Western 

Europe, Eastern Europe, Japan and China from 2006 through to 2016. 
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Table 1: Market volume of OE alternators for passenger cars produced in North America, 

Western Europe, Eastern Europe, Japan and China, 2006-2016 (ó000 units) 

 2006 2007 2008 2009 2010 2011 

North America 6,754 6,343 6,032 3,815 4,902 6,011 

North America: best case 
3% higher than expected 

   3,930 5,049 6,191 

North America: worst case 
3% lower than expected 

   3,701 4,755 5,831 

Western Europe 14,112 14,314 12,938 11,008 9,983 10,725 

Western Europe: best 
case 3% higher than 
expected 

   11,339 10,283 11,047 

Western Europe: worst 
case 3% lower than 
expected 

   10,678 9,684 10,403 

Eastern Europe 4,333 5,202 5,575 4,511 4,813 5,582 

Eastern Europe: best case 
3% higher than expected 

   4,646 4,958 5,749 

Eastern Europe: worst 
case 3% lower than 
expected 

   4,375 4,669 5,414 

Japan 9,874 10,032 9,994 8,268 8,531 9,070 

Japan: best case 3% 
higher than expected 

   8,516 8,787 9,342 

Japan: worst case 3% 
lower than expected 

   8,020 8,275 8,798 

China 4,304 5,388 5,660 6,770 7,172 7,804 

China: best case 3% 
higher than expected 

   6,973 7,387 8,038 

China: worst case 3% 
lower than expected 

   6,567 6,956 7,570 

Total: expected  39,377 41,280 40,200 34,372 35,401 39,192 

Total: best case 3% 
higher than expected 

   35,403 36,463 40,368 

Total: worst case 3% 
lower than expected 

   33,340 34,339 38,016 

 

 2012 2013 2014 2015 2016  

North America 6,846 7,242 7,403 7,551 7,702  

North America: best case 
3% higher than expected 

7,051 7,459 7,625 7,778 7,933  

North America: worst case 
3% lower than expected 

6,641 7,025 7,181 7,325 7,471  

Western Europe 11,780 12,755 13,461 13,730 14,004  

Western Europe: best 
case 3% higher than 
expected 

12,134 13,138 13,864 14,142 14,425  

Western Europe: worst 
case 3% lower than 
expected 

11,427 12,372 13,057 13,318 13,584  

Eastern Europe 6,590 7,206 7,814 7,970 8,130  

Eastern Europe: best case 
3% higher than expected 

6,788 7,422 8,048 8,209 8,374  

Eastern Europe: worst 
case 3% lower than 
expected 

6,393 6,990 7,580 7,731 7,886  
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Table 1 (continued): Market volume of OE alternators for passenger cars produced in North 

America, Western Europe, Eastern Europe, Japan and China, 2006-2016 (ó000 

units) 

 2012 2013 2014 2015 2016  

Japan 9,316 9,466 9,557 9,748 9,943  

Japan: best case 3% 
higher than expected 

9,596 9,750 9,844 10,041 10,242  

Japan: worst case 3% 
lower than expected 

9,037 9,182 9,270 9,456 9,645  

China 8,583 9,449 10,272 10,889 11,542  

China: best case 3% 
higher than expected 

8,841 9,732 10,580 11,215 11,888  

China: worst case 3% 
lower than expected 

8,326 9,165 9,964 10,562 11,196  

Total: expected  43,117 46,118 48,507 49,888 51,322  

Total: best case 3% 
higher than expected 

44,410 47,501 49,962 51,385 52,861  

Total: worst case 3% 
lower than expected 

41,823 44,734 47,052 48,392 49,782  

Sources: just-auto, JD Power & Associates 

 

Based on the above market volume estimates, the following table sets out just-

autoôs estimates and forecasts of the market value of OE alternators for 

passenger cars produced in North America, Western Europe, Eastern Europe, 

Japan and China from 2006 through to 2016. 
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Table 2: Market value of OE alternators for passenger cars produced in North America, 

Western Europe, Eastern Europe, Japan and China, 2006-2016 (EURó000s) 

 2006 2007 2008 2009 2010 2011 

North America: expected 189,124 175,840 165,537 103,650 131,839 160,062 

North America: best case 3% 
higher than expected 

   106,759 135,794 164,863 

North America: worst case 3% 
lower than expected 

   100,540 127,884 155,260 

Western Europe: expected 395,128 396,783 355,047 299,079 268,518 285,584 

Western Europe: best case 3% 
higher than expected 

   308,051 276,573 294,152 

Western Europe: worst case 3% 
lower than expected 

   290,106 260,462 277,016 

Eastern Europe: expected 121,326 144,193 152,999 122,546 129,461 148,626 

Eastern Europe: best case 3% 
higher than expected 

   126,222 133,345 153,084 

Eastern Europe: worst case 3% 
lower than expected 

   118,869 125,577 144,167 

Japan: expected 276,470 278,091 274,276 224,623 229,463 241,522 

Japan: best case 3% higher than 
expected 

   231,362 236,347 248,768 

Japan: worst case 3% lower than 
expected 

   217,885 222,579 234,276 

China: expected 120,502 149,362 155,337 183,921 192,894 207,801 

China: best case 3% higher than 
expected 

   189,439 198,680 214,035 

China: worst case 3% lower than 
expected 

   178,404 187,107 201,567 

Total: expected 1,102,550 1,144,268 1,103,196 933,819 952,174 1,043,594 

Total: best case 3% higher than 
expected 

   961,833 980,739 1,074,902 

Total: worst case 3% lower than 
expected 

   905,804 923,609 1,012,287 

 

 2012 2013 2014 2015 2016  

North America: expected 180,469 188,995 191,275 193,150 195,043  

North America: best case 3% 
higher than expected 

185,883 194,665 197,014 198,944 200,894  

North America: worst case 3% 
lower than expected 

175,055 183,325 185,537 187,355 189,191  

Western Europe: expected 310,550 332,879 347,780 351,188 354,630  

Western Europe: best case 3% 
higher than expected 

319,867 342,866 358,213 361,724 365,269  

Western Europe: worst case 3% 
lower than expected 

301,234 322,893 337,347 340,653 343,991  

Eastern Europe: expected 173,734 188,058 201,890 203,869 205,867  

Eastern Europe: best case 3% 
higher than expected 

178,946 193,699 207,947 209,985 212,043  

Eastern Europe: worst case 3% 
lower than expected 

168,522 182,416 195,834 197,753 199,691  

Japan: expected 245,593 247,042 246,928 249,348 251,791  

Japan: best case 3% higher than 
expected 

252,960 254,453 254,336 256,828 259,345  

Japan: worst case 3% lower than 
expected 

238,225 239,631 239,520 241,867 244,238  
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Table 2 (continued): Market value of OE alternators for passenger cars produced in North 

America, Western Europe, Eastern Europe, Japan and China, 2006-2016 

(EURó000s) 

 2012 2013 2014 2015 2016  

China: expected 226,273 246,594 265,401 278,512 292,270  

China: best case 3% higher than 
expected 

233,061 253,992 273,363 286,867 301,038  

China: worst case 3% lower than 
expected 

219,485 239,196 257,439 270,156 283,502  

Total: expected 1,136,619 1,203,568 1,253,274 1,276,066 1,299,601  

Total: best case 3% higher than 
expected 

1,170,718 1,239,675 1,290,873 1,314,348 1,338,589  

Total: worst case 3% lower than 
expected 

1,102,521 1,167,461 1,215,676 1,237,784 1,260,613  

Sources: just-auto, JD Power & Associates 

The following table sets out our estimates and forecasts of the market volume 

OE starter motors for passenger cars produced in North America, Western 

Europe, Eastern Europe, Japan and China from 2006 through to 2016. 

 

Table 3: Market volume of OE starters for passenger cars produced in North America, 

Western Europe, Eastern Europe, Japan and China, 2006-2016 (ó000 units) 

 2006 2007 2008 2009 2010 2011 

North America 6,754 6,343 6,032 3,815 4,902 6,011 

North America: best case 3% 
higher than expected 

   3,930 5,049 6,191 

North America: worst case 3% 
lower than expected 

   3,701 4,755 5,831 

Western Europe 14,112 14,314 12,938 11,008 9,983 10,725 

Western Europe: best case 3% 
higher than expected 

   11,339 10,283 11,047 

Western Europe: worst case 3% 
lower than expected 

   10,678 9,684 10,403 

Eastern Europe 4,333 5,202 5,575 4,511 4,813 5,582 

Eastern Europe: best case 3% 
higher than expected 

   4,646 4,958 5,749 

Eastern Europe: worst case 3% 
lower than expected 

   4,375 4,669 5,414 

Japan 9,874 10,032 9,994 8,268 8,531 9,070 

Japan: best case 3% higher than 
expected 

   8,516 8,787 9,342 

Japan: worst case 3% lower than 
expected 

   8,020 8,275 8,798 

China 4,304 5,388 5,660 6,770 7,172 7,804 

China: best case 3% higher than 
expected 

   6,973 7,387 8,038 

China: worst case 3% lower than 
expected 

   6,567 6,956 7,570 

  



 Page 13 Chapter 2 The market 

© 2009 All content copyright Aroq Ltd. All rights reserved. 

Table 3 (continued): Market volume of OE starters for passenger cars produced in North 

America, Western Europe, Eastern Europe, Japan and China, 2006-2016 (ó000 

units) 

 2006 2007 2008 2009 2010 2011 

Total: expected  39,377 41,280 40,200 34,372 35,401 39,192 

Total: best case 3% higher than 
expected 

   35,403 36,463 40,368 

Total: worst case 3% lower than 
expected 

   33,340 34,339 38,016 

 

 2012 2013 2014 2015 2016  

North America 6,846 7,242 7,403 7,551 7,702  

North America: best case 3% 
higher than expected 

7,051 7,459 7,625 7,778 7,933  

North America: worst case 3% 
lower than expected 

6,641 7,025 7,181 7,325 7,471  

Western Europe 11,780 12,755 13,461 13,730 14,004  

Western Europe: best case 3% 
higher than expected 

12,134 13,138 13,864 14,142 14,425  

Western Europe: worst case 3% 
lower than expected 

11,427 12,372 13,057 13,318 13,584  

Eastern Europe 6,590 7,206 7,814 7,970 8,130  

Eastern Europe: best case 3% 
higher than expected 

6,788 7,422 8,048 8,209 8,374  

Eastern Europe: worst case 3% 
lower than expected 

6,393 6,990 7,580 7,731 7,886  

Japan 9,316 9,466 9,557 9,748 9,943  

Japan: best case 3% higher than 
expected 

9,596 9,750 9,844 10,041 10,242  

Japan: worst case 3% lower than 
expected 

9,037 9,182 9,270 9,456 9,645  

China 8,583 9,449 10,272 10,889 11,542  

China: best case 3% higher than 
expected 

8,841 9,732 10,580 11,215 11,888  

China: worst case 3% lower than 
expected 

8,326 9,165 9,964 10,562 11,196  

Total: expected  43,117 46,118 48,507 49,888 51,322  

Total: best case 3% higher than 
expected 

44,410 47,501 49,962 51,385 52,861  

Total: worst case 3% lower than 
expected 

41,823 44,734 47,052 48,392 49,782  

Sources: just-auto, JD Power & Associates 

 

Based on the above market volume estimates, the following table sets out just-

autoôs estimates and forecasts of the market value of OE starter motors for 

passenger cars produced in North America, Western Europe, Eastern Europe, 

Japan and China from 2006 through to 2016. 
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Table 4: Market value of OE starter motors for passenger cars produced in North America, 

Western Europe, Eastern Europe, Japan and China, 2006-2016 (EURó000s) 

 2006 2007 2008 2009 2010 2011 

North America: expected 162,107 150,720 141,889 88,843 113,005 137,196 

North America: best case 3% 
higher than expected 

   91,508 116,395 141,311 

North America: worst case 3% 
lower than expected 

   86,177 109,615 133,080 

Western Europe: expected 338,681 340,099 304,326 256,353 230,158 244,786 

Western Europe: best case 3% 
higher than expected 

   264,044 237,063 252,130 

Western Europe: worst case 3% 
lower than expected 

   248,662 223,253 237,443 

Eastern Europe: expected 103,994 123,594 131,142 105,039 110,967 127,393 

Eastern Europe: best case 3% 
higher than expected 

   108,190 114,296 131,215 

Eastern Europe: worst case 3% 
lower than expected 

   101,888 107,638 123,572 

Japan: expected 236,974 238,363 235,094 192,534 196,682 207,019 

Japan: best case 3% higher than 
expected 

   198,310 202,583 213,229 

Japan: worst case 3% lower than 
expected 

   186,758 190,782 200,808 

China: expected 103,287 128,024 133,146 157,647 165,337 178,115 

China: best case 3% higher than 
expected 

   162,376 170,297 183,459 

China: worst case 3% lower than 
expected 

   152,918 160,377 172,772 

Total: expected 945,043 980,801 945,596 800,416 816,149 894,510 

Total: best case 3% higher than 
expected 

   824,429 840,634 921,345 

Total: worst case 3% lower than 
expected 

   776,404 791,665 867,674 

 

 2012 2013 2014 2015 2016  

North America: expected 154,688 161,996 163,950 165,557 167,179  

North America: best case 3% 
higher than expected 

159,329 166,855 168,869 170,524 172,195  

North America: worst case 3% 
lower than expected 

150,047 157,136 159,032 160,590 162,164  

Western Europe: expected 266,186 285,325 298,097 301,018 303,968  

Western Europe: best case 3% 
higher than expected 

274,171 293,885 307,040 310,049 313,087  

Western Europe: worst case 3% 
lower than expected 

258,200 276,765 289,154 291,988 294,849  

Eastern Europe: expected 148,915 161,192 173,049 174,745 176,457  

Eastern Europe: best case 3% 
higher than expected 

153,383 166,028 178,240 179,987 181,751  

Eastern Europe: worst case 3% 
lower than expected 

144,448 156,356 167,858 169,503 171,164  

Japan: expected 210,508 211,750 211,652 213,727 215,821  

Japan: best case 3% higher than 
expected 

216,823 218,103 218,002 220,138 222,296  

Japan: worst case 3% lower than 
expected 

204,193 205,398 205,303 207,315 209,347  
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Table 4 (continued): Market value of OE starter motors for passenger cars produced in 

North America, Western Europe, Eastern Europe, Japan and China, 2006-2016 

(EURó000s) 

 2012 2013 2014 2015 2016  

China: expected 193,948 211,366 227,486 238,724 250,517  

China: best case 3% higher than 
expected 

199,767 217,707 234,311 245,886 258,033  

China: worst case 3% lower than 
expected 

188,130 205,025 220,662 231,563 243,002  

Total: expected 974,245 1,031,630 1,074,235 1,093,771 1,113,944  

Total: best case 3% higher than 
expected 

1,003,472 1,062,578 1,106,462 1,126,584 1,147,362  

Total: worst case 3% lower than 
expected 

945,018 1,000,681 1,042,008 1,060,958 1,080,525  

Sources: just-auto, JD Power & Associates 

 

Turning to the aftermarket, the following set of tables set out our estimates and 

forecasts for the total (OES and independent) aftermarket for alternators and 

starter motors for passenger cars and commercial vehicles across the 

European Union. The market is mainly governed by the size of the national car 

parcs although better quality rotating electrics have to some extent offset this. 

The consensus of opinion is that rotating electrics typically last seven or eight 

years. Due to climatic differences, the replacement rate in northern Europe is 

higher than in the south. Overall, just-auto estimates that nearly 28m 

alternators were distributed through the European Union in 2008. That total 

volume could exceed 34m by 2016.  
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Table 5: Market volume of alternators for passenger cars distributed through the OES and 

independent aftermarket, Austria, Belgium, Denmark, Finland, France, Germany, 

Greece, Ireland, Italy, Netherlands, Portugal, Spain, Sweden and the UK, 2006-

2016 (ó000 units) 

 2006 2007 2008 2009 2010 2011 

Austria 463 472 483 495 507 519 

Belgium 592 607 619 631 644 657 

Denmark 242 250 255 260 266 271 

Finland 274 284 296 308 321 335 

France 4,560 4,651 4,754 4,859 4,967 5,076 

Germany 7,451 6,655 6,776 6,898 7,023 7,150 

Greece 667 730 767 806 847 889 

Ireland 249 266 282 299 318 337 

Italy 3,883 3,964 4,044 4,125 4,208 4,293 

Netherlands 1,038 1,074 1,118 1,163 1,209 1,258 

Portugal 515 531 552 574 598 622 

Spain 2,316 2,420 2,517 2,619 2,724 2,834 

Sweden 504 516 526 537 548 559 

The UK 4,781 4,877 4,990 5,105 5,223 5,344 

European Union 27,533 27,296 27,978 28,680 29,401 30,143 

 

 2012 2013 2014 2015 2016  

Austria 531 544 557 571 585  

Belgium 670 684 697 711 726  

Denmark 277 283 289 295 301  

Finland 349 364 379 395 412  

France 5,189 5,303 5,421 5,541 5,663  

Germany 7,279 7,411 7,545 7,681 7,820  

Greece 934 981 1,031 1,082 1,137  

Ireland 357 379 402 426 452  

Italy 4,379 4,467 4,557 4,648 4,742  

Netherlands 1,309 1,362 1,416 1,474 1,533  

Portugal 647 673 700 728 757  

Spain 2,948 3,067 3,191 3,319 3,453  

Sweden 570 582 593 605 617  

The UK 5,467 5,594 5,723 5,856 5,991  

European Union 30,907 31,692 32,501 33,333 34,189  

Source: just-auto 
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In the light commercial vehicle segment, just-auto estimates that around 3.4m 

alternators were sold in the EU in 2008, with market volume potential to reach 

4.4m by 2016.  

 

Table 6: Market volume of alternators for commercial vehicles (less than 3.5 ton) distributed 

through the OES and independent aftermarket, Austria, Belgium, Denmark, 

Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, Spain, 

Sweden and the UK, 2004-2016 (ó000 units) 

 2006 2007 2008 2009 2010 2011 

Austria 32 33 34 35 36 37 

Belgium 63 66 69 73 76 80 

Denmark 55 57 60 62 65 67 

Finland 31 33 34 36 38 40 

France 841 858 876 893 911 929 

Germany 329 335 341 347 353 360 

Greece 112 116 119 123 126 130 

Ireland 39 40 41 43 44 45 

Italy 374 382 389 397 405 413 

Netherlands 124 131 137 144 151 159 

Portugal 142 146 151 155 160 165 

Spain 535 562 591 620 652 684 

Sweden 48 50 52 54 56 59 

The UK 532 548 565 582 599 617 

European Union 3,258 3,357 3,458 3,564 3,673 3,786 

 

 2012 2013 2014 2015 2016  

Austria 38 39 40 42 43  

Belgium 84 89 93 98 103  

Denmark 70 73 76 79 82  

Finland 42 44 46 48 51  

France 948 967 987 1,006 1,027  

Germany 366 373 380 386 393  

Greece 134 138 142 147 151  

Ireland 47 48 50 51 53  

Italy 422 430 439 448 457  

Netherlands 167 175 184 194 203  
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Table 6 (continued): Market volume of alternators for commercial vehicles (less than 3.5 

ton) distributed through the OES and independent aftermarket, Austria, Belgium, 

Denmark, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, 

Spain, Sweden and the UK, 2004-2016 (ó000 units) 

 2012 2013 2014 2015 2016  

Portugal 170 175 180 186 191  

Spain 719 755 793 833 875  

Sweden 61 63 66 69 71  

The UK 636 655 675 695 716  

European Union 3,903 4,025 4,150 4,281 4,416  

Source: just-auto 

 

just-auto also estimates that some 25.9m starter motors are sold in the 

aftermarket in EU countries in 2008. Potential sales volumes could reach 

31.6m by 2016.  

 

Table 7: Market volume of starter motors for passenger cars distributed through the OES 

and independent aftermarket, Austria, Belgium, Denmark, Finland, France, 

Germany, Greece, Ireland, Italy, Netherlands, Portugal, Spain, Sweden and the UK, 

2006-2016 (ó000 units) 

 2006 2007 2008 2009 2010 2011 

Austria 505 515 527 540 553 566 

Belgium 542 556 567 579 590 602 

Denmark 222 229 234 239 244 249 

Finland 249 258 269 280 292 304 

France 4,256 4,341 4,437 4,535 4,635 4,738 

Germany 6,985 6,239 6,352 6,467 6,584 6,703 

Greece 623 682 716 752 790 830 

Ireland 213 228 242 257 272 289 

Italy 3,530 3,604 3,676 3,750 3,825 3,902 

Netherlands 890 921 958 996 1,037 1,078 

Portugal 472 487 506 527 548 570 

Spain 2,105 2,200 2,288 2,381 2,477 2,576 

Sweden 462 473 483 492 502 512 

The UK 4,482 4,572 4,678 4,786 4,897 5,010 

European Union 25,535 25,303 25,933 26,580 27,246 27,930 
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Table 7 (continued): Market volume of starter motors for passenger cars distributed 

through the OES and independent aftermarket, Austria, Belgium, Denmark, 

Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, Spain, 

Sweden and the UK, 2006-2016 (ó000 units) 

 2012 2013 2014 2015 2016  

Austria 580 594 608 623 638  

Belgium 614 627 639 652 665  

Denmark 254 259 265 270 276  

Finland 317 331 345 359 375  

France 4,843 4,950 5,059 5,171 5,286  

Germany 6,824 6,947 7,073 7,201 7,331  

Greece 872 916 962 1,010 1,061  

Ireland 306 325 344 365 387  

Italy 3,981 4,061 4,142 4,226 4,311  

Netherlands 1,122 1,167 1,214 1,263 1,314  

Portugal 593 617 642 667 694  

Spain 2,680 2,788 2,901 3,018 3,139  

Sweden 523 533 544 555 566  

The UK 5,126 5,244 5,366 5,490 5,617  

European Union 28,634 29,358 30,104 30,870 31,659  

Source: just-auto 

 

Table 8: Market volume of starter motors for commercial vehicles (less than 3.5 ton) 

distributed through the OES and independent aftermarket, Austria, Belgium, 

Denmark, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, 

Spain, Sweden and the UK, 2006-2016 (ó000 units) 

 2006 2007 2008 2009 2010 2011 

Austria 35 36 37 38 39 40 

Belgium 58 60 63 67 70 74 

Denmark 50 53 55 57 59 62 

Finland 28 30 31 33 34 36 

France 785 801 817 834 850 867 

Germany 308 314 320 325 331 337 

Greece 105 108 111 114 118 121 

Ireland 34 35 36 37 38 39 

Italy 340 347 354 361 368 376 
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Table 8 (continued): Market volume of starter motors for commercial vehicles (less than 3.5 

ton) distributed through the OES and independent aftermarket, Austria, Belgium, 

Denmark, Finland, France, Germany, Greece, Ireland, Italy, Netherlands, Portugal, 

Spain, Sweden and the UK, 2006-2016 (ó000 units) 

 2006 2007 2008 2009 2010 2011 

Netherlands 107 112 118 123 130 136 

Portugal 130 134 138 142 147 151 

Spain 487 511 537 564 592 622 

Sweden 44 46 48 50 52 54 

The UK 499 514 529 545 562 579 

European Union 3,009 3,100 3,193 3,290 3,390 3,494 

 

 2012 2013 2014 2015 2016  

Austria 42 43 44 45 47  

Belgium 77 81 85 90 94  

Denmark 64 67 69 72 75  

Finland 38 40 42 44 46  

France 885 903 921 939 958  

Germany 343 349 356 362 369  

Greece 125 129 133 137 141  

Ireland 40 41 43 44 45  

Italy 383 391 399 407 415  

Netherlands 143 150 158 166 174  

Portugal 156 160 165 170 175  

Spain 654 687 721 758 796  

Sweden 56 58 61 63 66  

The UK 596 614 633 652 672  

European Union 3,602 3,713 3,829 3,948 4,072  

Source: just-auto 

 

As far as the North American aftermarket is concerned, there are basically two 

groups of end-users who buy replacement aftermarket auto parts: individual 

ódo-it-yourselfô customers, and professional ódo-it-for-meô (DIFM) installers. The 

consumer market is typically supplied through retailers and retail arms of 

warehouse distributors. Professional installers generally purchase parts 

through local independent parts wholesalers, through national warehouse 
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distributors and through commercial account programmes with automotive 

parts retailers servicing the professional DIFM installers.  

 

Bosch is said to be the market leader in supply such stop-start systems, 

closely followed by Valeo. However, manufacturers point out that competition 

from Chinese sources is increasing. Stefan Asenkerschbaumer, president of 

Boschôs starter motors and generators division, believes that the stop-start 

market will grow rapidly in the next five years. He said: ñIn 2008, roughly 5% of 

all vehicles in Europe were equipped with a stop-start system. By 2012, we 

estimate this [technology] will be [in] every second newly registered vehicle ï 

most of them with British technology.ò 
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Chapter 3 Technical review 

Defining the elements 

The starter converts electricity into mechanical energy while the alternator 

turns mechanical energy into alternating-current electricity. In other words, it 

provides electricity for the vehicle and keeps the battery charged. According to 

Bosch, the starter consists of the following assemblies: electric motor, pinion-

engaging system, roller-type overrunning clutch, pinion, and reduction gear 

set. During the start, the starter pinion engages with the ring gear by means of 

a solenoid switch. The starter is either coupled to the starter pinion directly or 

by means of a reduction gear set, which reduces the rotational speed of the 

DC motor. The starter pinion drives the internal combustion engine via the 

engine flywheel ring gear until the engine can run at sustained operation, says 

Bosch.  

 

Alternator output is directly related to frame size, or diameter. According to 

Bosch, the alternator must furnish the vehicle electrical system with a sufficient 

supply of current under all operating conditions in order to ensure that the state 

of charge in the battery is always maintained at an adequate level. The aim is 

to achieve balanced charging, i.e. the characteristics for performance and 

speed-frequency response must be selected to ensure that the amount of 

current generated by the alternator under actual operating conditions is at least 

equal to the consumption of all electrical equipment within the same period, 

says Bosch. The alternator actually produces alternating current. The vehicle 

electrical system, on the other hand, requires direct current to recharge the 

battery and operate the electrical equipment. It is this direct current that must 

ultimately be supplied to the electrical system. A bridge rectifier integrated in 

the alternator converts the three-phase alternating current. 

 

Integrated starter-alternator systems aim to balance out irregularities in the 

running engine and in the drivetrain, providing more comfort. Clever 

electronics do the trick here. They help to control the starter-alternator 

operating state, depending on the load and battery charge status. Features 
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such as the stop-start
1
 function (which results in better fuel economy) will be a 

major attraction for potential car buyers. There are two main alternative design 

concepts: 

o Belt-driven ISG device: Shaped like an alternator, this electronically 

controlled machine replaces the starter motor and alternator, providing 

an instant stop-start function for fuel savings up to 5%. Various 

refinements of this belt-driven device can boost economy further ï 

such as brake energy regeneration and mild engine boost. 

o In-line units: These are mounted directly on the crankshaft between 

the engine and gearbox. Although the in-line systems are more 

expensive, they offer more regenerative power from braking and even 

engine-assist ability under heavy load. This integrated crankshaft-

starter alternator (ICSA) effectively increases the efficiency of the 

electrical system, says Bosch. This electric motor is designed as a 

permanent-field synchronous machine and is located between the 

internal combustion engine and transmission. When the vehicle is in 

operation, the ICSA generates electrical energy. The high efficiency of 

the starter alternator contributes to a reduction in fuel consumption by 

about 0.5%. This potential for fuel savings can be increased to 4-6% if 

the ICSA is equipped to include a stop-start function. 

 

For aftermarket applications, many rotating electric units are remanufactured. 

Remanufacturing is a process through which cores are disassembled into their 

sub-components, cleaned, inspected, combined with new subcomponents, 

reassembled into finished products and tested to original equipment 

specifications. The use of remanufactured components for warranty and 

extended service repairs is common practice as OEMs have sought to reduce 

warranty and extended cover costs by using remanufactured components. 

These components are said to offer the same degree of quality and reliability 

as OEM products at a lower cost. 

 

Round-up of stop-start technology launches 

There are a number of vehiclemakers currently offering stop-start technology 

on at least one model in their line-up. This section reviews some recent 

product launches. 

                                                      
1
 Stop-start systems switch off the internal combustion engine when the vehicle is at a standstill 

such as in traffic jams or at red traffic lights. This helps effectively reduce fuel consumption and 

CO2 emissions, particularly in urban traffic. 
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In late 2008, Toyota added a new 1.33-litre Dual VVT-i gasoline engine with 

stop-start technology to its Auris model. Toyota claims that its new powertrain 

with stop-start technology results in 17% lower CO2 emissions (135g/km) and 

a 19% improvement in fuel consumption (48.7mpg combined cycle) compared 

to the previous 1.4-litre VVT-i unit. Auris is the first model in Europe to benefit 

from Toyotaôs stop-start technology. 

 

In an attempt to streamline urban traffic and reduce CO2 emissions, Audi has 

developed a so-called Travolution system which aims to improve 

synchronisation and phasing of traffic light networks to reduce stopping times. 

Audi says it could also reduce the number of actual stops needed by creating a 

communications link between cars and the traffic light network. 

Communications modules built into each traffic light are able to send 

messages to cars in the vicinity, alerting them to the time remaining until their 

next green phase. The carôs onboard system is then able to calculate the 

speed which the driver must maintain in order to pass through the light during 

this green phase, and displays this on the dash. In 2008, a network of 46 of the 

óintelligentô traffic lights were installed in the centre of Ingolstadt, Germany, the 

software to which they are all linked optimising their phasing to bring stopping 

times down to a minimum, reducing fuel consumption and pollution in the 

process.  

 

In early 2009, Kiaôs assembly plant in Zilina, Slovakia, began producing six 

new gasoline-powered Ceed ISG (idle stop and go) models that claimed to 

deliver up to a 15% fuel economy improvement in city driving. The ISG system 

is similar to stop-start systems already on offered by other vehiclemakers such 

as BMW and PSA. A new smart starter motor is linked to an upgraded ECU, 

which monitors the carôs status. When the car comes to a stop, the ECU uses 

information from various other control systems around the vehicle to decide if 

switching the engine off is appropriate. A new alternator suppresses electric 

power demand during acceleration and recharges the carôs battery during 

deceleration. As a fail-safe, if the carôs battery power drops below 75% of 

maximum for any reason, or there is insufficient energy available for the next 

start, the system will temporarily suspend stop and go. While the car is 

stationary, if the clutch pedal is depressed, the engine is instantly restarted; 

the restart occurs in the time it takes the driver to select first gear, Kia said. 

 

In March 2009, Fiat presented its first model to feature a stop-start system: the 

Fiat 500. The system is being supplied by Bosch. Bosch also supplies the 
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engine control unit for the Fiat 500, including the software used to analyse all 

the relevant sensor data and to stop and start the engine. In addition, the 

battery sensor is also supplied by Bosch. It computes the current state of 

battery charge and relays the information to the energy management system. 

Next to the starter, control software and battery sensor, Boschôs system 

includes a crankshaft sensor and the respective sensors at the pedals. Bosch 

claims that by using a high efficiency alternator with a deep-cycle resistant 

battery means that the amount of time the vehicle can remain stationary with 

the engine switched off is increased. 

 

In May 2009, Land Rover began offering stop-start technology on the manual 

diesel Freelander models. A Land Rover spokesman said the control system 

was developed by the automakerôs engineering centre at Gaydon, 

Warwickshire, while Bosch provided the engine management and Denso 

contributed an uprated starter motor. The system is available on all manual 

versions of the 2.2-litre diesel TD4 models. Phil Wiffin, manager of stop-start 

systems at Land Rover, said that, on a typical 40-minute journey in London, a 

vehicleôs engine is only needed for about 19 minutes. ñWeôre saying this is the 

worldôs first intelligent stop-start SUV. Fuel consumption in these conditions is 

improved by 12% which is a saving of GBP13 on a tank of diesel at todayôs 

prices on a typical London test route,ò he said. 

 

In June 2009, Mazda launched its redesigned Axela, sold in export markets as 

the 3, in Japan. The vehiclemaker claims that its new model offers improved 

fuel economy from new idle stop technology. Japanese-specification four-door 

sedan and five-door models come with 1.5-, 2.0- and 2.3-litre engines. The 2-

litre front wheel drive models have a new so-called ói-stopô system which 

automatically stops the engine whenever the car idles and restarts it in a split 

second while at the same time cutting down engine noise and vibration. 

 

In July 2009, Valeo announced that its StARS micro-hybrid system is being 

fitted to the new Mercedes-Benz A and B Class. Valeoôs stop-start system is 

already equipped to the Citroën C2 and C3 and the Smart MHD (micro-hybrid 

drive). Valeo has also won a contract from PSA Peugeot Citroën to equip more 

than a million vehicles with StARS by 2011.  

 

The redesigned Citroën C3 will be launched in Europe in 2010. The launch 

variants will include an HDi 90 diesel emitting just 99g/km CO2 ï the first full 

production Citroën to emit less than 100g/km ï which will exempt owners here 
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in the UK from paying the Government-imposed vehicle excise duty. New 

engines available from 2011 will include second-generation stop and start 

technology (Citro±nôs current combined starter/generator system is supplied by 

Valeo) and diesel versions emitting as low as 90g/km CO2, and will be followed 

by new generation three-cylinder petrol engines emitting under 100g/km of 

CO2. 

 

In 2009, the French environment agency ADEME put EUR6m into two 

research projects on low-CO2 led by Valeo. The first project is for mild hybrids 

which, Valeo said, are the next step in the search for increasingly efficient 

hybrid technology. The objective of this project is to develop an affordable mild 

hybrid powertrain that will significantly reduce CO2 emissions. It will enable an 

increase in the number of vehicles satisfying future European regulations of 

120g/km CO2 in 2012 and 95g/km CO2 in 2020. This system will include stop-

start, regenerative braking and torque assist functions. Valeoôs partners in this 

project are PSA Peugeot Citroën (to which it already supplies stop-start 

systems), Freescale, ALTER and CEITECS, along with five public research 

laboratories. 

 

In November 2009, Daimlerôs Smart brand launched a new model variant with 

micro-hybrid drive (mhd) technology and enhanced equipment levels. Its 61hp 

and 71hp versions of the Smart Fortwo feature micro-hybrid drive as standard, 

which is an automatic stop-start start function. The automaker claims that the 

Smart mhd models return fuel savings of up to 24% and lower CO2 emissions 

to 10g/km. 

 

Q&A with Controlled Power Technologies 

Controlled Power Technologies Ltd was founded in early 2007. Asset and 

technology acquisitions from Visteon Corp, together with the signing of 

associated licensing and collaboration agreements with Switched Reluctance 

Drives Ltd, gave the company immediate access to a portfolio of production-

ready and near-term solutions to the problem of automotive CO2 reduction. In 

September 2009, Matthew Beecham talked with Mike Dowsett, senior 

manager for micro-hybrid systems at Controlled Power Technologies. 

 

just-auto: While developing stop-start systems is a noble cause, it takes a lot 

of engineering effort simply to obtain a stop-start function. What does the 

future hold in terms of developing such systems? What are the limiting factors? 
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Mike Dowsett: Setting aside the additional cost, the critical issue for 

automotive engineers developing stop-start is product refinement and how 

much confidence the driver has in the system. Above all, stop-start cannot 

afford to irritate the motorist by being slow or faltering. Unfortunately, there 

were too many reports of early systems that were less than perfect causing 

their drivers to opt for the off switch-and it is interesting to note that virtually all 

manufacturers still retain a disengage button. First-generation automated 

manual transmissions received similar criticism. Drivers want peace of mind; 

they expect modern cars to be inherently reliable and similarly will have an 

expectation that a stop-start system will be robust and work reliably and 

without hesitation. 

 

One of the major technical challenges facing engineers, for example, is 

designing a stop-start system that can cope with a driver having a sudden 

change of mind whenever it comes into play ï whether at traffic lights or a road 

junction or tackling city congestion generally. Most first-generation stop-start 

systems simply cannot react fast enough. If their control strategy has already 

decided to stop the engine and the driver does suddenly have a change of 

mind it can result in a jerky dither or worse still a stalled engine. This is a real 

driver confidence issue with the potential to seriously damage brand 

reputation.  

 

Stop-start functionality from a belt-driven integrated starter generator (ISG) 

generally forms part of a micro-hybrid system that is also required to provide 

modest brake energy regeneration to recharge the battery, as well as power 

the electrical systems and accessories such as the fan and cabin controls 

while the engine is disabled. Generally, power requirements of a micro-hybrid 

system can be met using a lead acid battery without resorting to the three 

times more expensive NiMH or Li-ion batteries required for full hybrid systems. 

 

Setting aside the technical issues, another limiting factor, albeit increasingly 

marginal, is the additional cost of micro-hybrid technology and more advanced 

deep discharge batteries. However, this is significantly less than the cost of 

mild or full hybrid electric vehicles and the economies of scale will help to drive 

down manufacturing costs with the fast rising production volumes now 

anticipated.  
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j-a: Stop-start systems are gradually appearing but the application is still 

limited. What do you see as the main obstacles to overcome before ISG 

technology is rolled out across different car segments?  

 

MD: Vehicle OEMs will obviously be concerned to avoid their brands being 

tarnished through introducing poor stop-start systems. To steer clear of such 

issues, carmakers can either hold back for better and more advanced technical 

solutions or inhibit the number of times a stop-start system can be activated. 

Either measure reduces the real-world benefits that would follow the mass 

adoption of stop-start on every vehicle and its rigorous application at every 

possible opportunity.  

 

It is significant that most existing stop-start systems require the gearbox to be 

in neutral before activation, which limits the number of times it can be applied 

and can be unnatural for the driver. Given the limitations of a 12V electrical 

system, generating the power necessary to provide good stop-start 

functionality on the majority of European cars equipped with diesel engines is 

another major challenge.  

 

Obviously there has to be sufficient battery charge, but an engine warm-up 

period is also typically required as well as brake energy regeneration to help 

recharge the battery and take some of the load off the alternator. With ever 

more in-car equipment the demand for power has already reached the point 

where conventional alternators are struggling to cope, and stop-start systems 

may not operate when other power-sapping devices are already engaged. 

Road traffic statistics show that many journeys are of short duration, yet that is 

when the driver will often encounter urban congestion. Under these conditions 

the stop-start can remain inactive, because the exhaust after-treatment has not 

yet reached the required temperature. 

 

Some stop-start systems are only available with an extra battery, which clearly 

requires additional space under the bonnet, and even then it may not be 

possible to specify because the space is required for other options. The 

service life of an integrated starter generator will also be a function of the 

number of stop-start events.  

 

Some early press reports refer to stop-start refinement issues such as restart 

judder and vibration through the powertrain. So there are many technical 
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challenges to overcome before stop-start is perceived as offering a smooth 

start that is perfectly refined and seamless. 

 

Nonetheless, at far less expense than mild or full hybrid systems, automated 

stop-start is a cost-effective way to gain significant CO2 reduction, whilst 

offering real-world fuel economy and additional environmental benefits such as 

noise reduction under typical urban driving conditions. The limited number of 

stop-starts on the European test cycle does mean the official measure of 

improvement in fuel economy of typically 5% can seem understated, 

particularly when the industry is aiming to deliver more like 10-15% 

improvement for a micro-hybrid system. 

 

j-a: Are starter motors and alternators as we know them really on the way out? 

 

MD: In addition to the CO2 and fuel economy benefits, an integrated starter 

generator offers considerable cost and packaging advantages to having a 

separate starter motor and alternator. The anticipated growth in demand for 

stop-start systems means that conventional alternators will be largely replaced 

by belt-driven integrated starter generators. However, the question remains 

whether conventional starter motors will still need to be retained for the initial 

cold start. 

 

j-a: Belt-driven starter-generators have a number of advantages over 

crankshaft-mounted integrated devices, in particular cost. Will crankshaft 

systems ever emerge in any significant number? 

 

MD: Crankshaft systems are difficult to package and require typically 40mm of 

additional space in the powertrain, which most European front wheel drive cars 

simply cannot accommodate. So that is a major constraint. The motor would 

also have to be three times bigger to compensate for the lack of gearing 

available from a belt driven system, which typically provides a 3:1 ratio thereby 

allowing a smaller starter-alternator to be fitted. The considerable cost and 

packaging advantages of a belt-driven ISG means itôs not worth pursuing a 

crankshaft system unless itôs for a mild or full hybrid system. 

 

j-a: Could you update us on the stage of development of the SpeedStart12?  

 

MD: SpeedStart represents the development of the worldôs first bespoke belt-

driven integrated starter generator (B-ISG) capable of starting a 2-litre diesel 
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engine with a conventional 12V electrical system. Moreover, the SpeedStart 

system has been designed from the outset for the purpose of stop-start and 

not simply engineered as a modification of existing technology. 

 

The technical breakthrough of a unique 12V B-ISG with the torque and power 

necessary to restart, quickly, smoothly and more frequently, most modern 

diesel and petrol engines means Controlled Power Technologies can offer a 

more advanced solution to existing stop-start systems, which are all based on 

modifications to a conventional starter motor or conventional alternator. And it 

can do so without resorting to the high cost of developing a higher voltage 

system. 

 

The SpeedStart technology addresses three of the major challenges of 

existing stop-start systems: it is twice as fast as a conventional starter motor or 

alternator; the restart is exceptionally quiet and offers excellent refinement; 

and most importantly it is powerful enough to cope with a driver having a 

sudden change of mind when the stop-start system is already stopping the 

engine.  

 

So following years of extensive development, SpeedStart has reached the 

point of being several years ahead of any other solution. It has benefited from 

a rigorous development process that complies with current automotive industry 

standards, and from initial design concepts, the product has moved 

progressively towards an advanced stage of commercial development and 

production readiness. 

 

It is certainly the most efficient and powerful 12V B-ISG currently available and 

provides a near instantaneous start that is twice as fast as a standard starter 

motor. Itôs a fully enclosed and protected system [that is] also inherently robust 

and reliable; two of the most important qualities for any automotive component. 

Its three-phase brushless motor, for example, can remain operable even if one 

phase winding should fail. In essence, SpeedStart is a high-quality, sealed-for-

life, production-ready system.  

 

j-a: In what ways has this technology advanced since we last talked about it in 

February 2005?  

 

MD: Controlled Power Technologies has taken full advantage of the latest 

breakthroughs in power electronics, which have changed significantly in recent 
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years. SpeedStart components are state-of-the-art and have been developed 

specifically for this application with the assistance of market leaders in 

automotive electronics. The design and production engineering has been 

meticulously pursued since the concept was first demonstrated in prototype 

form six years ago to critical media acclaim.  

 

CPT understands power electronics and control software, and how electrical 

machines such as SpeedStart can be applied to vehicle powertrains; this has 

driven the technology forward and best defines the companyôs area of 

expertise. Particularly helpful has been the close collaboration with several 

global technology leaders to further extend the deliverable benefits. The result 

is that CPT is currently engaged with a number of vehicle manufacturers who 

are evaluating SpeedStart as a next-generation stop-start system and fully 

viable commercial proposition.  

 

j-a: What are the benefits of this system over competing technologies? 

 

MD: SpeedStart is based on an entirely different electric motor design, which 

is well proven in other industries, and initially designed by Emerson, one of the 

worldôs leading corporations. The switched reluctance technology employed in 

the SpeedStart system represents an alternative design most likely to 

supersede the permanent magnet motors that currently prevail within the 

automotive industry. The main advantages are low cost, high efficiency, 

excellent dynamic response, resistance to high operating temperatures and 

ease of recycling of the standard materials used in their construction. 

Permanent magnet motors contain rare earth materials that are expensive and 

difficult to recycle, whereas switched reluctance motors are manufactured from 

easily recycled steel, copper and aluminium. 

 

Switched reluctance motors and their control technology are uniquely well 

suited to the demanding requirements of micro-hybrid automotive applications 

such as stop-start. Carmakers need good control of their stop-start systems 

and switched reluctance motors are highly controllable. They are also more 

robust, cheaper to manufacture and have high power density and energy 

efficiency. The technology provides reliable and compact solutions with low 

unit costs and no substantial base engine redesign or significant vehicle OEM 

investment.  
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For the SpeedStart application the switched reluctance motor is liquid cooled. 

The patented cooling system keeps both the motor windings and the power 

electronics devices under tight thermal control; the 3kW power output draws a 

high electrical current which requires a guaranteed cooling medium, something 

that ducted air cannot achieve under extreme ambient conditions. The coolant 

comes from the normal engine cooling system. Liquid cooling offers additional 

advantages over ducted or forced air. As well as providing a stable thermal 

environment, the sealed machine does not suffer from water and dirt ingress 

like traditional air-cooled, claw pole machines. The packaging is also simpler 

as there is no need to provide ducting to direct cool air from the front of the 

vehicle. 

 

SpeedStart occupies only slightly more space than a traditional alternator and 

takes the same position under the bonnet. Because it integrates all the 

components including the electronics into a single sealed unit the installation is 

relatively straightforward. 

 

j-a: What is the fuel economy benefit of SpeedStart? 

 

MD: The SpeedStart system can deliver the typical 5% reduction in fuel 

consumption and CO2 emissions achieved with stop-start over the New 

European Drive Cycle, but with the potential for even greater savings in real-

world urban driving situations when many more stops and starts can typically 

be experienced. Only by stopping the engine at every possible opportunity can 

the occasionally suggested 15-20% fuel consumption saving in heavy urban 

traffic be realised. Unlike other systems whose control strategy will include 

inhibits that will avoid too many stops and starts, SpeedStart can be activated 

more often, thereby responding to many more fuel-saving opportunities.  

 

j-a: What are the prospects for applying a starter or a belt drive (BSG) to diesel 

engines? 

 

MD: To demonstrate its capability and showcase the technology, CPT has 

installed SpeedStart in a Volvo S40 equipped with a 2.0-litre common-rail 

diesel engine to represent a fairly typical European powertrain. The 12V 

system is powerful enough to start the engine in almost half the time required 

by a normal starter motor ï 0-750rpm in less than 400 milliseconds (ms) 

compared with typically 750ms ï and it also avoids the need for expensive 

super capacitors.  
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SpeedStart not only offers a comfortable and powerful engine cranking 

capability, but also is a very efficient low speed high power generator. The 

system consistently delivers an almost silent as well as fast-starting event and 

will repeatedly crank a 2.0-litre diesel powertrain under a wide range of 

operating conditions.  

 

To deliver this performance, the SpeedStart belt drive integrated starter 

generator (B-ISG) has been optimised for powertrains with petrol engine 

displacements up to 3.0-litres and diesel engines up to 2.5-litres, depending on 

the application. Itôs also an easily installed and well packaged solution.  

 

j-a: I guess in the large diesel and gasoline vehicles segment, image means 

that engine downsizing is limited as consumers expect power on demand. To 

what extent are belt ISG solutions being considered as a solution to achieve 

hybridisation at lower cost and satisfy consumersô needs to be environmentally 

conscious?  

 

MD: Engine downsizing is occurring throughout the industry and in all 

segments. Whether youôre reducing displacement from a V8 to a V6 or 

replacing a 2-litre engine with a 1.4-litre engine the downsizing trend is very 

evident. So long as they are powerful enough for relatively large displacement 

engines, then B-ISGs represent a cost-effective alternative to a mild or full 

hybrid system. 

 

j-a: I guess the diesel van market is ideal as engine size reduction is unlikely 

due to delivery capacity. Does that make this market a major growth area in 

the future? 

 

MD: For delivery vans, particularly on inner-city duty cycles where vehicles are 

often stationary with their engines idling, significant fuel consumption 

improvements are possible ï weôve measured 18% on one particular duty 

cycle ï resulting in rapid payback given the low manufacturing cost of this 

technology. Previous studies into this segment of the market have shown that 

delivery drivers would not only benefit from reduced fuel consumption, but also 

the extended warranty of a brushless machine, which would mean more time 

on the road and less being serviced. Delivery drivers would also have reduced 

stress during their busy day, with noisy and vibrating idle periods almost 

eliminated. 
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j-a: Some industry analysts expect that stop-start systems could be in half of 

Western European vehicles by 2012. What are your predictions for the stop-

start market in Europe, Asia and North America?  

 

MD: So long as the technology can meet all the demands expected of it then 

there really is no reason for stop-stop not to become a standard fitment on all 

cars. The environmental feel-good factor for motorists is very powerful when a 

car is stationery in traffic with the engine switched off and there are zero 

emissions. The benefit-cost ratio of micro-hybrid stop-start technology is 

significantly higher than full hybrid systems, so with the industry needing to 

drastically reduce its carbon emissions there really is every reason to 

anticipate widespread adoption of stop-start ï providing the technology is up to 

scratch. 

 

Currently, the majority of cars equipped with stop-start have been made and 

produced in Europe, where the key market drivers are CO2 emission standards 

and high fuel prices. The anticipated growth in demand for stop-start systems 

in Europe stems from new EC directives to cut average CO2 emissions from 

new cars to 130g/km by 2012 and 95g/km by 2020 with heavy fines for car 

makers that do not comply. This means that by 2020 new cars will have to emit 

on average 40% less CO2 than they do today.  

 

The European trend towards more efficient diesel and advanced gasoline 

engines complemented by micro-hybrid technologies such as stop-start will 

maintain stiff competition for far more expensive and heavily depreciating mild 

and full hybrid electric vehicles. Europe consequently will most likely maintain 

its lead with micro-hybrid vehicles, which are expected to surge ahead in the 

next five years to dominate the high volume sector due to their lower costs. So 

not only will stop-start technology penetrate most of the market, but will also 

likely account for the vast majority of all hybrid categories. 

 

Japan has continued with its focus on small cars and will very likely see a 

mixture of micro-hybrid vehicles, plug-in full-electric vehicles as well as full 

hybrid options. 

 

Forecasts for the US meanwhile are being heavily revised to take account of 

President Obamaôs recent policy to enact more stringent fuel economy 

standards averaging 5% improvement per annum. The new US standards 

ultimately require an average fuel economy of 35.5mpg in 2016, four years 
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earlier than the previous CAFE requirement of 35mpg by 2020. This means 

increasing overall fuel efficiency by 40% in keeping with the latest European 

requirements. Inevitably, this will pull forward hybrid and electric vehicle 

technologies and according to some pundits could double the previous growth 

rate forecasts. What is uncertain is the mix of hybrid and electric vehicle 

technologies. 

 

The pump price of gasoline and diesel is another major driver. The higher the 

pump price, the more that hybrids and EVs make economic sense. 

Consequently, highly volatile oil prices can have a major impact on these 

forecasts. 

 

Figure 5: Controlled Power Technologiesô SpeedStart system (1 of 2) 

 

Source: Controlled Power Technologies 
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Figure 6: Controlled Power Technologiesô SpeedStart system (2 of 2) 

 

Source: Controlled Power Technologies 

 

Exclusive comments from ZF 

In September 2009, Dr Gerhard Wagner, member of the board of 

management, ZF Group and responsible for the groupôs car driveline 

technology division, provided some exclusive comments for just-auto. Here, he 

explains some technology features relating to the starter, alternators and stop-

start systems. 

 

Stop-start systems as presage to hybrids 

Today, almost all manufacturers already offer models with stop-start systems 

that ï for the audience ï excel through low fuel consumption and low CO2 

emissions. For manufacturers, stop-start systems are an opportunity to lower 

fuel consumption of their models at rather modest technical expenses. 

Consequently, the segment-spanning spread of ósimpleô stop-start systems will 

presumably continue.  
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Stop-start-compatible automatic transmissions and dual clutch 

transmissions by ZF 

ZF also trusts in this development: As the first transmission supplier, ZF 

enabled the 8HP ï a multi-ratio transmission ï to be stop-start-compatible 

through the new eight-speed transmission modular kit. Thanks to the additional 

savings potential generated by the stop-start function (amounting to 5% in the 

NEDC cycle and up to 10% in city traffic), the overall savings potential 

amounts to a total of 11% for this new and even more efficient transmission 

generation, in particular when compared to the already fuel consumption-

optimised six-speed automatic transmission generation by ZF. From the 

technical perspective: We realised the stop-start function without an additional 

oil pump; a electromechanically operating hydraulic impulse oil storage (HIS) 

builds up oil pressure in the transmission once the engine is restarted. Thus, 

the transmission can engage the starting speed and immediately transfers 

torque ï something an automatic transmission could usually only do at a 

comfort-decreasing time-related delay. With the introduction of the 7DT75 dual 

clutch transmission in the Porsche Panamera, ZF is the first transmission 

manufacturer with a dual clutch transmission featuring a stop-start function that 

entered volume production this year; the transmission hydraulics are equipped 

with a back-pressure valve that prevents start clutch draining. Implementation 

of the switching off and restarting processes of the combustion engine is made 

possible thanks to this sophisticated software function. 

 

More savings only with hybrids 

The savings potential of this stop-start system is only and solely due to the fact 

that the combustion engine is switched off once the vehicle is stopped. If even 

greater savings effects are to be generated, then more complex systems are 

required; systems that enable recuperation or shifting of the combustion 

engineôs operating point. Therefore, development at ZF did not halt with the 

stop-start functionality. We perceive the pure stop-start function as a presage 

towards the hybrid. Consequently, the eight-speed automatic transmission is 

already today equipped to meet the technical requirements of hybridisation in 

the future. 

 

More variability with the 8HP transmission modular kit 

Also in the future, there will be different customer and market requirements 

relating to hybridisation. We will live up to these demands with the variable 

8HP transmission modular kit: Included are the stop-start function with HIS, a 

mild or full hybrid with the correspondingly dimensioned hybrid module. One 
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core component is the DynaStart electric drive element. Here, the electric 

motor was specially designed for integration into the driveline and is therefore 

also ideally suited for parallel hybrid drives. DynaStart is produced for use in 

passenger cars and commercial vehicles with a (power) rating of 10-100kW 

and with a maximum torque of 100-1,000Nm. The unit is also installed in 

vehicles without ZF transmissions, such as the Mercedes-Benz S400 Hybrid. 

Moreover, for full hybrid applications, ZF is also producing the electric motor 

with an integrated separating clutch; this aspect is decisive for the decoupling 

process of the combustion engine and thus constitutes an important condition 

for pure electrical driving. 

 

Hybridisation potentials are not limited to passenger cars only. In the case of 

light commercial vehicles and delivery trucks, ZF is under way with similar, 

modularly designed concepts. Here, in addition to statutory provisions relating 

to emission limitations, advantages emerging in the fields of life cycle costs 

constitute indeed the most significant driver for market penetration. 

 

Q&A with Antonov Plc 

UK-based Antonov Plc develops transmission products mainly for the 

automotive market. Its main product is the TX6 transmission, a six-speed 

electronically controlled, hydraulically actuated, transverse automatic gearbox 

for small and medium-sized passenger cars and light truck commercial 

vehicles. The TX6 has been engineered and developed in the UK over the last 

three years and is now entering the final production development phase. The 

TX6 will be manufactured and assembled in China and will be released to the 

market in 2011. In September 2009, Matthew Beecham talked with Simon 

Roberts, chief commercial officer, Antonov plc. 

 

just-auto: The increasing use of power-hungry options in modern passenger 

cars is placing unprecedented demands on automotive charging systems. In 

what ways can your alternators meet these demands? 

 

Simon Roberts: Modern vehicles are not only demanding more electrical 

power to satisfy customer requirements, but, in pursuit of lower fuel 

consumption, engine idle speeds are also being reduced, which further 

compounds the problem. Legislators, too, are placing more demands on 

vehicle electrical power, with the requirement for reduced carbon emissions 

meaning smaller petrol and diesel engines and more stop-start systems. Even 



 Page 39 Chapter 3 Technical review 

© 2009 All content copyright Aroq Ltd. All rights reserved. 

daytime headlight legislation is increasing the electrical load, further increasing 

the need for more efficient charging systems.  

 

Such trends are leading to ever-larger alternators with consequent problems 

both for their efficiency and the need to package them into the limited space 

available in an engine bay. The two-speed solution proposed by Antonov 

enables an alternator to be driven faster at low engine speeds for increased 

charging, particularly when the engine is idling. At higher engine speeds the 

alternator can be run slower. The alternator operates more often in an optimal 

speed range, thereby improving efficiency. 

 

j-a: Could you talk through your dual-speed alternator and its stage of 

development? 

 

SR: Antonov is a UK-based gearbox technology specialist with an extensive 

portfolio of patents relating to vehicle transmission systems. One of its major 

achievements, for example, is the elimination of the traditional torque converter 

bringing the efficiency of its TX-6 automatic transmission close to that of a 

manual gearbox. Antonovôs pursuit of technical innovation in geared products 

has been similarly applied to the development of a compact two-speed 

mechanical module, which can cost-effectively improve the efficiency of 

various engine ancillaries including alternators. The need for vehicle 

manufacturers to improve powertrain efficiency suggests widespread benefits 

could be achieved by introducing simple two-speed drives throughout the 

powertrain, from front-end pulley systems to engine and transmission oil 

pumps, to better match their characteristics to typical engine operating speeds.  

 

j-a: How does it differ from competing technologies? 

 

SR: The Antonov two-speed drive is a complementary technology that 

enhances the efficiency of a standard alternator. As a transmission 

engineering specialist, Antonov has naturally approached the problem from 

this standpoint.  

 

The Antonov module provides the opportunity for a compact design with no 

power consumption other than gear losses and a shift point that can be set to 

any desired engine speed. Another key feature is that the automatic shift is 

executed quickly and cleanly. As soon as the shift is initiated, the gear torque 

changes. On an up-shift, the torque drops and so the axial force generated by 
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the helical gearset decreases, allowing the centrifugal force to overcome the 

spring load and disengage the clutch. On a downshift, the reverse is true; as 

soon as the clutch starts to engage, torque comes onto the gears and the 

consequent thrust assists the springs to close the clutch quickly and cleanly.  

 

The shift point is also a factor of torque in the Antonov system. The higher the 

torque, the higher the speed at which the flyweight force will overcome the 

sum of the spring and gear axial forces and at lower torques the system will 

change up earlier. The added thrust from the gear torque gives a rapid and 

smooth shift with a natural hysteresis that ensures the shift does not dither 

between ratios, minimising any thermal loading on the clutch. In addition the 

shifting is smooth at all loads. 

 

j-a: Where can it be applied? 

 

SR: Antonovôs simple two-speed drive clearly has the potential for high 

production volumes. Initial projects, meanwhile, have been targeted at vehicles 

with particular electrical load issues; predominantly luxury and military 

applications, where insufficient electrical current is generated by conventional 

alternators at engine idle speed to meet the high demand from this type of 

vehicle. To compensate, manufacturers currently have to resort to installing 

more than one alternator, which adds cost, package complexity and more 

losses at higher engine speeds. For such applications, the cost and packaging 

advantages of a simple two-speed solution can be significant. 

 

The Antonov dual-speed module is already at an advanced stage of 

development for such alternator applications and close to production 

readiness. In principle, the solution can be applied to any type of alternator, 

helping it to operate more efficiently by better matching its drive speed to 

vehicle requirements thereby improving the recharging of batteries.  

 

j-a: What are the specific benefits to an OEM of using your dual-speed 

alternator? 

 

SR: Essentially an automatic self-controlling epicyclic set of gears, the 

characteristics of the Antonov mechanical module can be tuned to meet 

specific alternator and vehicle powertrain requirements. By configuring the unit 

so that the centrifugal elements disconnect the clutch (which is spring-applied) 

it can provide a speed increasing ratio at lower engine speeds and then deliver 
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direct drive once the clutch opens by driving the planet carrier from the engine 

and taking the output drive from the annulus. 

 

The reduction drive also enables a belt-driven alternator to be used for engine 

stop-start operation. In developing the system for OEM applications, Antonov 

has found that a dual-speed alternator designed for stop-start operation can 

deliver an 18% saving of electrical energy over the typical duty cycle of a light 

commercial vehicle. 

 

An alternator designed to incorporate an Antonov dual-speed module can not 

only match the low engine speed output of a larger more expensive alternator 

but also increase the electrical output from regenerative braking without 

battery charging issues. 

 

The Antonov two-speed drive requires no external control, with its 

characteristics predetermined at the design stage, which significantly reduces 

vehicle integration and calibration costs. The purely geared mechanical system 

ensures a high level of transmission efficiency with minimal losses and avoids 

the need for active electronic control, which adds cost and complexity, and 

power consuming hydraulic or electromagnetic actuation systems.  

 

For low volume pre-series prototypes, the Antonov module can be a separate, 

self-contained and lubricated drive, which is bolted onto the auxiliary unit. For 

high-volume series designs the need to achieve tighter overall packaging 

usually means complete integration of the drive module with the ancillary unit. 

For series production a number of manufacturing-driven design decisions can 

then be taken to further reduce the cost of the unit.  

 

Compared to the major development of Antonovôs TX-6 automatic 

transmission, the commercialisation of a dual-speed alternator is far simpler 

with a significantly shorter time to market. To help bring more alternator 

applications into series production, the company offers OEMs the same 

commercial engineering and project-management capabilities alongside its 

core competency in transmission design and development.  
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Figure 7: Antonov dual speed alternator 

 

Source: Antonov 

 


























