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High Demands on Terminal Tractors

LoLo Terminal Tractors
m Up to 24 hours/7 days operation time

m Constant stop/start work

Different, unskilled drivers (shift worker)

Higher demands on emission/fuel reduction

m Constant increase of container handling

ZF Transmission system with reduced fuel
consumption, longer oil change and service intervals
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We have your solution! — ZF-AS Tronic mid @

ZF offers you:

Innovative, automatic transmission system without transmission
cooling

Reduced life cycle cost thanks to up to 4 years oil change interval
Emission reduction

Significant reduced fuel consumption up to 20%
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ZF-AS Tronic mid — Technical Data
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ZF-AS Tronic mid — Insides of the Transmission System

Mechatronics module with integrated electronics

Central wiring harness

Integrated
Clutch Bell Housing
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ZF-AS Tronic mid — Communication in the Driveline

Connection to the truck’s CAN system with conventional setup

Vehicle-CAN
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Typical engine fuel map

41.5 t, empty vehicle: 18.5t, ZGG: 65t
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12-Speed — Always the Right Speed

Quite natural, when have to be fast
= skip unnecessary stairs

AS Tronic mid

= choosing the right speed out of 12

m if possible in 4 steps to maximum vehicle speed
® maximum acceleration for maximum productivity

= all the time in the most economic engine speed
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CLC — Container Load Control Principle

2 driving programs for loaded or empty vehicles

E-Modul

shift lever electronic

ZF-
CAN
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Engine off — no fuel is burned @

Save the max Yes, we are start-stop system
| D LE — FR E E Even a pretty close to perfect ready
engine burns fuel. Start-stop systems are highly
ZO N E . developed systems.
Pay when you need it, run your

engine when you need it. You need to have control of all
power using systems like A/C
etc. Start-stop systems are part
of the carmaker.

Engine off while waiting with
start stop systems

Yes, ZF AS Tronic is start-stop
ready.

TU R N Yes, ZF AS Tronic is ready to

ENGINE OFF save the max for you!
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ZF-AS Tronic mid — Conclusion of your Advantages

Economic efficency ™ Fuel savings up to 20% (dry clutch instead of torque converter)
m Emission reduction and Start-stop system ready

= No extra cooling system necessary

Comfort = Select between manual or automatic gear changing

m Easy to handle even for unskilled drivers

= Driver can focus on traffic and cargo (automatically shifting)

Service = Longer oil change intervals (up to 4 years)
- -'_ F — = = No oil filter change necessary

m Transmission overhaul after 4 years

11 2014-04-24 IXSB, ZF-AS Tronic mid for Teminal Tractors © ZF Friedrichshafen AG, 2014



New Configuration and Testing Results (2007) @

1. Results from PSA Port of Singapore
750 vehicles running in the port of Singapore since 2007 with AS
mid
Configuration SAE1 clutch and Mercedes engine with 750 Nm
Fuel consumption 8% lower than 6-speed AT

Total overhaul cost roughly 3.300 € (one overhaul in 8 years vehicle
life time)

l Oil change interval 4 years, no oil filter change
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New Configuration and Testing Results (2010) @

2. Results from Ports of Malaysia and Europe
First vehicles running since 2010 in different ports

|
i Configuration SAE2 clutch and Cat C 6 or Cummins QSB 6.7
- engine with 950 Nm

Fuel consumption between 15 and 20% lower than 4-speed AT

Oil change interval 4 years, no oil filter change

Clutch durability 5 years+

Significant better shift and driving performance thanks to SAE 2
' clutch and higher engine power
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New Configuration and Testing Results —
Fuel Consumption Comparison

14

Monthly fuel savings from PTP (Terminal Malaysia)

(July 2010 till December 2010)

®

Results from PTP show an average of 13.6% fuel savings based on fuel usage per moving trip

parameter

Competitor ZF

Fuel/Move (Litre) Fuel/Move (Litre) Fuel save (%)
JULY 1.9577 1.5126 22.74
AUGUST 1.5243 1.2183 20.07
SEPTEMBER 1.8826 1.7516 6.96
OCTOBER 2.1872 2.0286 7.25
NOVEMBER 1.9414 1.5479 20.27
DECEMBER 1.9569 1.8755 4.16

(22.74 + 20.07 + 6.96 + 7.25 + 20.27 + 4.16) / 6 = 13.6% average fuel save

Calculated in operating hours
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ZF-AS Tronic mid — Makes the Difference @

m Dry clutch instead of torque converter
®m NO extra cooling necessary

m Large gear range (12 speeds allows
exact tuning due to vehicles mission)

m Longer oil change intervals (4 years)
m Start-stop system ready
m Light weight transmission
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Thank you very much for your attention!
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ZF Friedrichshafen AG reserves all rights regarding the shown technical information including the right to file industrial property right applications and the industrial property rights resulting from these in Germany and abroad.



