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Like HCCI, Mazda’s idle-stop system relies on cheap 
so� ware—and of course clever thinking—instead of 
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MAZDA SMART IDLE STOP SYSTEM: IDLE NO MORE
expensive hardware to restart a� er short shut-down 
periods. Engines are hugely ine�  cient at idle.
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than they might seem. In a GM study of 
energy losses in large SUVs, engine pump-
ing and friction added up to about 27 per-
cent of total vehicle losses while another 24 
percent went to the transmission, transfer 
case, and �nal drive (11, 10, and 3 percent, 
respectively). 

While the ratio count gets all of the 
gearbox glamour—eight-speed transmis-
sions are top of the heap—the unseen but 
mandatory engineering 
has to do with keeping 
the parts count down; 
�nessing losses from 
lube splash, pumps, 
and clutch drag; and 
avoiding increases in 
package size. Ford says 
its six-speed boosts fuel 
ef�ciency up to six per-
cent over its four- and 
�ve-speeds. Expect 
about the same gains again when moving 
to eight-speeds, as Toyota (Lexus) and ZF 
have done and GM will do in 2011–12.

Europe’s growing enthusiasm for dual-
clutch manuals (BMW’s M DCT, Porsche’s 
PDK, and VW’s DSG for example) is 
unlikely to catch on here, in part because 
U.S. drivers prefer the buttery-slick 
shifts of planetary automatics but mostly 
because of di�erences in the driving 
cycle used in the respective regulations. 
The U.S. cycle has much less idle time, so 
there’s less of a penalty for the idle drag 
of torque-converter automatics. This cycle 
also relies much less on constant-cruising-
speed sections, so there’s less incentive for 

dual-clutch manuals’ greater 
ratio �exibility in the design 
process. 

Japan’s enthusiasm for 
continuously variable trans-
missions is not shared by U.S. 

drivers. This remains a young technology, 
with many sources of internal losses that 
are yet to be optimized. 

Looking out a bit further, most automak-
ers expect some degree of hybridization in 
nearly all cars; GM ventures 87 percent of 
its cars by 2020. Threatened limits on CO2 
will demand it. This is a big change from 
just two years ago when the Europeans, 
particularly the Germans, were pooh-
poohing America’s preference for hybrids. 
Now, Mercedes will have a gasoline hybrid 
in its S-class next year and diesel hybrids 
within two years. Idle-stop systems will 
come on fast in Europe because the Euro 
test cycle rewards that feature. Following 

close behind are very mild hybrids with 
belt drive, using supercapacitors or battery 
packs in the 36-to-42-volt range, allowing 
for modest brake regen and limited elec-
tric-only propulsion. Sources say such 
systems could deliver 80 percent of the 
bene�t of a $4000, 300-volt, full hybrid for 
a fraction of the cost.

The �oodgates have swung wide for 
imaginative ideas. Mazda’s exquisitely 
simple Smart Idle Stop System, SISS, 
consists mostly of software. The system 
employs the alternator as an engine brake, 
varying the �eld voltage while watching 
the crank-position sensor to ensure that 
the four-cylinder stops with all pistons at 
the midpoint of their travel. To start, a bit 
of fuel is injected into the cylinder on the 
combustion stroke. Ignition, along with a 
small amount of assist from the starter 
motor, drives that piston down, causing 
the engine to start. This avoids the need 

While batteries remain 
costly, “mild hybrids” 
try to get the most 
from the least, using 
low-capacity batteries 
and do-it-all starter 
motor/generators. M-B 
will o� er a mild-hybrid 
S-class sedan in 2009. 


