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Diversified Markets

$3.59 BILLION
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DONALDSON COMPANY

20 Distribution Centers
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Extensive Global Footprint ! Donaldson




Kon?ldson Emissions — Mobile Solutions.
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DONALDOSN EMISSIONS \

v" PAVING THE ROAD TO OFF-ROAD ULTRA LOW TAILPIPE EMISSIONS

PRODUCT PORTFOLIO: ﬂ

o Emission solutions

o Acoustic solutions

o Thermalsolutions

o Accessories




Full System Support
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Engineering Expertise @ Donaldson

DCI Emissions Differentiator

e

O o O o
Engineering
Expertise
‘//_, \. \,\_\\\\' ___________________ e e ]
Leak Free and System Thermal

nning Experti . .
Ca g Expertise optimized connections Management

Choices




Thermal Management ! Donaldson

System Thermal Intertia
Thermal CFD

Optimzed insulation & heat shields
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Insulated sliding clamps i

Insulation is added over Insulation is made by wool +
d:x\—— a clamp connection to stainless steel foil (0,15mm) ;
\

.. Results — Temperature at end of cycle (1230s)

prevent fire risks assembly made in Domjean

Hot surfaces (300-400 °C)
= fire risks + loss of temperature
inside the tubing

Intemal |

surfaces |

B Donaldson
-

o FEA study completed - Comple
o CHT to include susbtrate thermal interia — in progress
o Bench validation & optimization — In progress
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System Thermal Inertia sy saemew gl Donaldson.

Objective:

o Reduce thermal inertia of EAT system
o Optimize from child part level up

o Ensure EAT structural health is retained over FUL
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EAT mass optimization transcends mere cold start performance.
Optimizing system thermal inertia enables better fluid efficiency
v" Reduced Fuel + DEF usage across machine operating loads

Cold start performance is an added benefit achieved by this approach

Enthalpy gain by EAT mass optimization
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Optimizing Thermal Retention @ Donaldson
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Test DoE

24 configurations tested retaining test
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boundaries

Fabrication methods
Convective & conductive heat transfer impact

evaluated .
We engineer advanced thermal management

Insulation type / choices solutions that aid

Different wool types and included black paintin

the study peak thermal retention & energy efficiency.

Type of profile

Different heatshield perforation types were

considered

Material specifications
Different blanket density & thickness were

considered



Close looped development @ Donaldson

DCI Emissions Differentiator
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Close looped
development
. ,,,,,,,,,,,, ./_,. v\.. — - R \. .................. Q_.
IP protected mixer FlUIdl.C’ modular.and Concept proven for Continuous learnings Competitor
. tailored to suit customer specs . .
portfolio . . . and improvements benchmarking
packaging constraints [Tier-5ready] ‘

Donaldson Mixer Portfolio @ Donaldson




Mixer Development @ Donaldson
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IP protected | Field validated | Dosing Module Agnostic | Tier-5 Ready Mixer solutions
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Localized design iterations &
optimizations

Deep dive of understanding on
each minor design changes
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Documentation of every fine achieve industry best & improve

Learning on the go tunings further



New Technology Evaluation @ Donaldson

DCI Emissions Differentiator
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New technology
evaluation
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In pipe HC Injection = kel @ Donaldson

how transfer:
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HCI / Meeting Bosch — Donaldson
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HCl is not a “plug and play” technology. Both the gas flow and the spray quality has to be optimized to ;ﬁﬁ?:;?;;nnwnh YRl CRoB e RrmenL
achieve an equal temperature distribution and less HC-slip. Flexible fuel-supply line
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eHeater Integration  smes Donaldson.

FILTRATION SOLUTIONS
how transfer:
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Test conditions: P(W) = 24V x 120A = 2880W =~ 2.9kW [*eHeater maintained at low operating condition against its
full capacity (at 4,5% of engine power).]. We have used a proto uncoated EHC for 1% trials.
Baseline (no EH) EH before DOC
[¥ > ".' — = — . B < ° ° .
, f Thermal gains - addressing cold start with eHeater
16% early dosing EHEATER PRE-SCR

10,4% early dosing EHEATER PRE-DOC

STAGE V WITH EHEATER POWERED OFF. -12%

impact of eHeater thermal inertia
‘ during non-operations

Stage V
Baseline EAT reference point.




DCI Tier-5 Demonstrator & Donaldson
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Th hnol hieve Tier-5 is availabl
COLD START GAINS - DUAL DOSING SYSTEM DEMONSTRATOR o Thetechnology to achieve Tier-5is available
o No silver bullet regards to technology choice
142 seconds
Dual dosing vl - —— dosing start for close coupled SCR o Application-based technology choice would be ideal
278 seconds
dosing start for main SCR o Vehicle packaging to accommodate EAT systems

Stage V EAT B

o Emission System Calibration included with new thermal solutions

0 50 100 150 200 250 300 is the critical concern.



DCI - Heated Mixer ol Donaldson.

DCI Active Thermal Management Unit - ATMU

o End user pain point to be addressed: o Rapid Heat up & Keep Warm support system

v" Avoid machine derate due to EAT system issues !

e e T4 Engine_Out_NOx o Regeneration support for high dense fuels [B100 ...]

temperature e
sensor

Tail_Pipe_NOx

DOC out ®

temperature e 1
sensor ‘

o Compact and robust mixer with > decade long field experience

SCRinlet
temperature o
sensor

o Extremely modular — application-based technology choice possible

DCI-ATMU is a self-flush, modular EAT concept, addressing the end user o If close looped right, can enable Tier-5 compliance and self-

pain point & future proofing regulatory compliance. troubleshooting to avoid machine derate



H2-ICE BUSINESS AWARD

We have successfully started supplying

H2-ICE EAT solutions for our lead

customer




o Design, validation, manufacturing of complete EATS from A
toZ
o Projects driven by principles :
v' Meeting the most demanding specifications
v Cost-effective proposals
v IP protected mixing technology integration

v" Robust & reliable designs
o Strong experience in off-road market
o Bestin class quality supplier

o Fullvalidation in-house capability:

v' Emissions - engine lab

v Durability — shaker lab
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