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Figure 89-1  View of the components of the General Motors electric vehicle (EV1). Many of the
" features of this vehicle, such as regenerative braking, currently used on hybrid vehicles were first
put into production on this vehicle.
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| Figure 89-2 Using a standardized plug to recharge an electric vehicle or a plug-in hybrid electric
vehicle such as this Toyota Prius takes many hours depending on the voltage of the charger.
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#¥ | FREQUENTLY ASKED QUESTION

How Fast Does the Mator-Ganerator Turn
the Engine When Starting?
Thes typca starter roofor psed on 8 some@ntionasl pasolns or
sl angne mestes the eegies from 100 10 300 nivektions
per minuite (REN). Bacaimo the tyricsl seging idies n atioot
00 to 700 RPM, the starter molor is retaling the sngine it o
upeac siower than & cpeeston. This maies it very naticeatie
when staning becauss the sound I difisent whin crirking
camparedt 1o when thw ongoe ety starts and runs.
Hoveaver, whan tha motor-ganerator of a hytngd
sctrle vehicie rdales ihe sngine 1o start It ths angire 19
reratsd abeut 1,000 APM, which = sbout the same spescd
as when it is tunning, An = result, 20ging cranking = just
Lrwdy hastird or felt. The enginem i il hie rliaming or not Am-
ning, Which s 3 truly urecue sensaticn to thone nol e
with tha cperation of hybed slectrc veholos IHEVS)
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igure 89-3 A drawing of the power flow in a typical series-hybrid vehicle.
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igure 89-4  This diagram shows the components included in a typical series-hybrid design. The
olid-line arrow indicates the transmission of torque to the drive wheels. The dotted-line arrows
indicate the flow of electrical current.
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" Figure 89-5 The power flow in a typical parallel-hybrid vehicle.
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? FREQUENTLY ASKED QUESTION

Is a Diesel-Hybrid Electric Vehicle Possible?

Yes, using a diesel engine instead of a gasoline engine in
a hybrid electric vehicle Is possible. While the increased
efficiency of a diesel engine would increase fuel economy,
the extra cost of the diesel engine is the major reason this
combination is not currently in production.
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"+ Figure 89-6 Diagram showing the components involved in a typical parallel-hybrid vehicle. The
¥ solid-line arrows indicate the transmission of torque to the drive wheels, and the dotted-line arrows
indicate the flow of electrical current.
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igure 89-7 A series-parallel hybrid design allows the vehicle to operate in electric motor mode
only or in combination with the internal combustion engine.
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igure 89-8  This chart shows what is occurring during various driving conditions in a BAS-type
hybrid.
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igure 89-9  The components of a typical belt alternator-starter (BAS) system.
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“\+. Figure 89-10 This sticker on a hybrid vehicle allows the driver to use the high-occupancy vehicle
¥ (HOV) lanes even if there is only one person in the vehicle as a way to increase demand for hybrid
vehicles in California.
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*®  FAEQUENTLY ASKED QUESTION

Can Hybrids Use the HOV Lane?
I most kecations fhe answer s yea. but it deoends on the
type of hybnd yalwcio, Tha high-occupanay vebicls (HOV)
Lane in marvy ciod is moorved for ue by vhiclos that see
SaTYIng More s ne OCoLpRNT 88 8 Wy 16 0NCTIARe
carpaoling wid the we of publc trarportation. In Califoniia,
anty thaoe hybods casdod as bang hgh-tusl-economy
#nodels ancl thooe Mesding Curtain sriission tatings cuslily
Thoe that o quality, such an e Toyota Prus. am ssued
stichars that shaw that they are antited to ba i the OV
lesa wrvon i Broem m ot the diiver in the vahicla. Hgh
performance hybeda, soch e the Honda Atcord hybrid,
00 not mest the spooifiod fusl economy ming 30 alaw the
owners 4o be lasued HOV stickers, whichs are sio bmiled s
10 how many n the eomre stige oon be ssved.

® SEE FIGURE 10-10.
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| Figure 89-11 A combination starter/alternator is used to provide idle stop function to
conventional vehicles. This very limited and low cost system is called a micro-hybrid drive.
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el | TECH TIP

Watch Out for Motoring Mode

When a hybrid electric vehicle is operating at low speeds,

it is often being propelled by the electric maotor alone,

sometimes called motoring mode. As a result, the vehicle

is very quiet and is said to be operating in quiet mode.
During this time, the driver should be aware that the

vehicle is not making any sound and should be careful when

driving in congested areas. Service technicians should also

be extremely careful when moving a hybrid electric vehicle

around the shop due to the silence of the vehicle.
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*®  FREQUENTLY ASKED QUESTION

What Is an Assist Hybrid?

An assist hybrid-slectric vehicle is a term used to de-
scribe a vehicle where the electric motor is not able to
start moving the vehicle on electric power alone. This type
of hybnd would include all mild hybrids {36 to 42 volts),

as well as the medium hybnds that use 144- 1o 158-volt
systems.
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