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Introduction

The advancements in road surface
monitoring sensors play an important
role in implementation of real-time
accurate mapping of road grip to
issue warning using smart mobility
technology, prioritize the deployment
of the salt trucks, and optimize salt
application rates based on the road
surface conditions and road class.

UNIVERSITY
#GUELPH



JNIVERSITY
l?:r'"GLJEI PH

FLODRAULIC Group

42

YEARS

EST. 1980

4\

ARCHIME DE S

50%"

SALT REDUCTION

UNIGUE ELECTRIC
PANELS

645

EMPLOYEES

UNIVERSITY LED
RESEARCH PROJECTS

10,000+

HYDRAULIC
APPLICATIONS

¢

29

BRANCH LOCATIONS

GOVERNMENT R&D
PARTNERSHIPS

844

UNIGUE CONTROL
SYSTEMS

PATENTS

ENGINEERS &
DEVELOPERS

)

10+

ELECTRIFICATION
PROJECTS




ImPROVE LIFE.

O
\AIRM

Our Mission is to become the
leading system integrator in
motion controls leveraging the
knowledge and experience
developed in 30+ years of
applications in. North America
and Europe.
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PARTNERS IN INTEGRATION

Flodraulic links Chassis and Equipment OEMs, Energy Sources, and Bodybuilder Equipment, with
intelligent and efficient hydraulic and electrical control systems. Our experience as an Integrator and
controls specialist make Flodraulic your ideal partner as you seek to develop electrified solutions.
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STRATEGY & CORE SKILLS

FLODRAULIC will act as systems integrator, bringing together the
solutions required to meet the diverse challenges of ELECTRIFICATION. FUNCTIONAL SAFETY

With a STRONG POWER SOURCE PARTNER we could adress most
demanding application in different markets as well as semi-statonary or

hybrid applications...

CONTROL SYSTEMS & HMI

HIGH VOLTAGE ELECTRIFICATION

Coming from ADVANCE HYDRAULICS
Focus on ELECTRIFICATION & HYBRID-SOLUTIONS
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Digital Control Systems

CANbus

* Modern equipment is reliant on digital control
systems for engine, chassis

* Digital control systems minimize complicated
installation and preserve warranty

* Flodraulic has deep experience integrating
bodybuilder equipment with the chassis

* Our digital control solutions drive efficient operation

* Integrate with the customer's business through
optional cloud connectivity, and software

* We work in many programing languages and
integrate with CANbus or other networks in mobile,
marine, and industrial applications

TVERSITY
GUELPH

ImPROVE LIFE.




Electrified machines
require intelligent control
systems integration of the
many electro-mechanical
systems. Operational
efficiency is key when
moving to energy sources
with less reserve capacity
when compared to
conventional internal
combustion systems.
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Vocational Vehicles

Typically See a use case that includes time in
transit to and from work sites as well as time
performing work functions

Truck Mounted Mobile equipment includes:
Cranes, Waste Handling, Specialized Material
Transportation, Mobile Mixing, Recovery, Fire
and Rescue, and many others

Usable Payload Capacity is Often Critical

Use Cases are Above Energy Requirement
Limits for BEV only application

ImprovE LiFE.

SENSORS:

- Proximity sensor detects obstructed
object and relay the information to
HMI

- Pressure TX monitor liquid’s pres-
sure and display it real time in HMI

PVG BANK
Mutiple section valve
bank mounted inside

the truck

JOYSTICK
DM430E Heavy-duty joystick
A 4.3"display to ensures reliable and
monitor the process comfortable controls
of control system for fork’s movements

MAIN PANEL
With MC050 control

module, a intelliegent mi-

crocontroller brings high

speed processing technol-

ogy to the control system

PKP KEYPAD
Compact keypad con-
trols essential functions
of the trucks with ease

PT7DSXP PUMP
High efficiency PT7DSXP
pump with integrated mani-
fold is ideal for refuse trucks
that operate while moving
from 1 place to next.
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Fuel Cells OR HV Battery to Supply the Power Required
For Sophisticated Electrified Applications Require Specific
and Specialized Knowledge.

Flodraulic Core Competencies Support:

* High Voltage Interlocking (HVIL)

* 24 \VDC Low Voltage Controls

* 700+ VDC High Voltage Power Systems

* TM4, Editron motor/inverter interfacing

* Battery and Fuel Cell Management

CHARGING
CONNECTOR

POWER DISTRIBUTION

HIGH SPEED FUSE

AC/DC
====={Z————BATTERY’ CHARGER!

mmmmme == GO

* Fusing and bonding best practices
* Installation services

* Design and engineering services

* Service and Safety Training

S
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MANLIAL
DISCONNECT
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CONTACTOR
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CONTACTOR

DC /¢
MOTOR  DRVER

HY BATTERY
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BLOWER MOTOR
60 KW, 3000 RPM

< HIORAULIC PUMP
SMENGAE) 15 KW, 1750 RPM




Software as a service (Saa$) is the most commonly used option for
businesses in the cloud market, due to its easy accessibility and
scalable environment. The Flodraulic team offers customers help with
integration, customization and security— meaning customers don’t
need to lean on their in-house IT expertise.
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30% per decade increase
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Toronto Monitoring Stations
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. Monitoring Locations

Roads
— Arterial
— Collector
Expressway / Highway
Freeway
D Don River Bloor
- Highland Creek Bellamy
[ Hightand Creek Mammoth
E Highland Creek Morningside
- Humber River Steeles
[ Humber River Old Mil

- Rouge River Finch




Highland Creek Monitoring Program
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Protection of Salt Vulnerable Areas
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Cumulative Salt Application Rate (kg/In km)
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Crash Rate Per million VMT

Effect of Grip Loss on Winter Crash Rates
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. Spatial & Temporal Variability of Grip ﬁ

MD30 Dynamic
spreading SUCCESS
Stories




Mobile and Fixed Road Monitoring Stations
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Vaisala MD30 Mobile Detector

Air temperature
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= Results
= 80% reduction in accidents

= Before system average of 15 accidents per year
= After ~ 3 accidents

= Approximately 12 accidents saved every year %
= Assuming 2 serious and 10 slight injury accidents » e

= Saving of (2x$216k)+(10x$80k) = $1.2M per annum

= Estimated 15:1 return of investment in 1 year
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Enhanced RoadSurf Model METEOROLOGICAL
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e The control system
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Closed-Loop Control
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DLA & Salt Automated Switching
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Road Safety, Sustainability, and Cost Savings
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Improved Road Safety: By optimizing salt truck deployment and salt application rates, Grip will be
regained faster and more uniformly reducing the risk.

=
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Environmental benefits: Dynamic spreading minimizes the environmental impact of road salt by
using precise amounts tailored to current conditions.

G

Operational efficiency: With dynamic spreading, snowplow operators can focus on vehicle operation
rather than constantly adjusting salt application rates.
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Cost savings: By optimizing salt usage, dynamic spreading can lead to significant cost savings for
transportation agencies.
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