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For Class 4 through8

CLASS 4

<16000 Ibs.

CLASS 5

<19500 Ibs.

CLASS 6

<26000 Ibs.

CLASS 7

<33000 Ibs.

CLASS 8
>33000 Ibs.
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.4 Long Haul Alternators

Superior Engineering

e Longer service life

 Longer battery life

* Improved fuel economy

Bosch LLH 160...

For the most demanding applications.
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The new Bosch LH 160 alternator is a direct drop-in replacement
for Delco 21Sl and 22SI1 and similar alternators.

LH 160 Delco 21SI1/ 22S]
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LH160 lifetime calculation methodology

b

Long Life

FIELD EXPERIENCE

* Since 2001 over 1,000,000 units have been sold. In 2004 alone 368k
units were delivered to OEM customers

*The field quality of this alternator has been excellent. B10 life is>270,000
miles. A\
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Number of Claims

Alternator Lifetime (Tmiles)



LH160 Truck Alternator

Comparison Bosch vs. Delco

e Output at speed/25C
e Output at speed/80C
e Output at Idle/25C
e Output at 1dle/80C

e Efficiency

e Temperature Resistance

e Fans

e Slip ring diameter/brush wear
e Bearing lifetime

e Warranty

163A
145A
83 A
72 A

1%
105/125C
2 internal
15mm/60%
>400k miles
24months
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60%

93C
1 external
25mm/100%
300k miles

18months



FEATURES

High Efficiency
e Latest Bearing Technologies
e High Temperature Resistance
e World-class manufacturing
e Integrated Load Dump Protection
e Integrated fans
e High output at idle and speed
e Bosch quality
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BENEFITS

Fuel saving up to $400/100,000 miles
High reliability

High reliability

High reliability/Bosch quality

Protection for the electrical system
Increased safety, airflow, reduced noise
less battery cycling, longer battery life

2 Years/250,000 miles warranty



Bosch vs. Delco 21SI1/ 22SlI
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The Bosch AL9960LH represents the next generation of commercial vehicle
charging technology, delivering more power and greater efficiency than the Delco
21Sl1 and 22SI units.

Delco 21 - 22 Si

Bosch AL9960LH

Cooling System

External Fan

Dual internal cooling fans

Output at Idle 64 Amps 84 Amps
At Speed Amps 145 Amps 160 Amps
Efficiency 55% 71%

Warranty

18 mos./225,000 miles

24 mos./250,000 miles
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SUPERIOR COOLING

The Delco 21SI and 22SI units have a single external cooling fan, which pulls
minimal cool air through the unit.

The Bosch AL9960LH has dual internal cooling fans. These fans maximize the amount
of cooling air being pulled through the unit, driving damaging heat out of the housing.

Delco 21 - 22 S| BOSCH LH 160

Single External Cooling Fan Dual Internal Cooling Fans
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The Delco 21SI and 22SI units have an internal Voltage Regulator & Rectifier which
results in minimal cooling ability and low efficiency.

Delco 21 - 22 Si

Internal |
Voltage
Regulator |

Internal |
Rectifier |
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The Bosch AL9960LH has external heat dissipating rectifiers and regulators. The dual
internal fans maximize the amount of cooling air being pulled through the unit, driving
damaging heat out of these components and the housing.

Outer
Housing

External Heat Dissipating Rectifier \
This rectifier is directly in the flow of the cooling
air. The press-in design Bosch diodes in this
rectifier are best in the industry, and the unique

body design is less likely to become clogged by
heat-damaging debris.

BOSCH LH 160

External Heat Dissipating Regulator

Sealed external regulator, directly in the flow of
the cooling air entering the unit, in combination
with the regulator’s heat sink design, allows it to
stay cooler and dispel heat quicker than
internally-mounted regulators.
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Higher Alternator Output

Due to higher cooling capacity, efficiency and superior engineering technology, the
Bosch Long Haul Alternator has the ability to maintain its operating output at high
under hood temperatures.

Bosch’s high output at engine idle and engine operating temperatures reduces
battery deep cycling, resulting in longer battery life.

Performance Curve at 176 Degrees Fahrenheit*

I Bosch
/4/ provides 15%
more output
e at 6000 RPMs
S / - Bosch
g / —— Delco
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7
/
Bosch
H 0,
provides 31% 1500 3000 4500 6000

more output
at 1800 RPMs 1800**  Alternator RPMs

* Engine operating temperature
** Engine idle
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HIGHER EFFICIENCY

The Bosch AL9960LH represents the next generation of commercial vehicle
charging technology, delivering more power and greater efficiency than the Delco
21SI1 and 22SI units.

Delco 21 - 22 Sl Bosch AL9960LH
Cooling System External Fan Dual internal cooling fans
Output at Idle 64 Amps 84 Amps
At Speed Amps 145 Amps 160 Amps
Efficiency /55% \ / 71% \
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How did Bosch increase the efficiency of the Alternator?
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Higher eff through higher copper-fill factors
Standard Patented
Alternator Bosch Winding

€ i

41% Stator fill factor 47% Stator fill factor

Patented Bosch High- Uses 30% more copper per available space than

Efficiency Winding conventional OE replacement units for increased
Process efficiency and fuel savings.
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Exclusive
Bosch Long-
Life Bearings

Reduced Slip
Ring Diameter

special heat-treated bearings Diminishes wear on the brushes
with a heat-resistant lubricant by 40% for longer service life

to withstand heat and wear and greater reliability.




Comparison Summary

Delco 21SI and 22SI
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Bosch AL9960LH

Single External Cooling Fan

Dual Internal Cooling Fans

Closed Housing Design

Open Vent Housing Design

Internal Voltage Regulator

External Heat Dissipating Voltage
Regulator

Internal Rectifier

External Heat Dissipating Rectifier

Standard Stator Windings

Patented Process High Efficiency
Stator Windings

Conventional Voltage Regulator

Advanced Integrated Circuit
Electronics

Standard Design Slip Ring

Reduced Diameter Slip Ring

Standard Output Loss at High
Temperature

Reduced Output Loss at High
Temperatures




How Does One Unit Do That? BOSCH
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How does the Bosch AL9960LH replace over 200 Delco 21SI/22S1 SKUs?

OE or Conventional Replacement Bosch AL9960LH
3 different outputs (100-160 amps) » 160 amp output rating
1-wire units & 3-wire units » 1-wire regulator

One B+terminal per unit (1/4” or 5/16") ——»  Two B+ terminals per unit (1/4” & 5/16”)

4 different types of R terminals » Universal Pin/Threaded R terminal

Two sizes of | terminals » Universal | terminal

The AL9960LH is also easy to install because there is absolutely no cutting or
crimping of wires required!
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The Bosch AL9960LH \
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