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Problem & Solution

The first wearable cold-exposure sensor & risk
management system

WINDTECH AS in license agreement with UiT-The Arctic University of Norway has
developed the first wearable real feel cold sensor, to monitor an individual's cold

exposure, in real-time, when outdoors and exposed to the elements.

The technology is based on a patented sensor. Our cold exposure sensor can help

improve operational performance and reduce risk of cold-related injury in all cold-

climate outdoor activities:

Industrial Operations

- Exploration/Expedition

- Winter Sports Activities (ski, skating)
Military (political)




WINDTECH AS — We Develop Cold Climate Technology
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Wind Chill Temperature (WCT)

Wind Chill Temperature (WCT/°C) Chart
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! Blue shaded region represents WCT associated with frostbite in 30 minutes or less.
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W(CT - Risk Class

<90C
Low risk, <5% chance of frostbite
for most people

-10 to -24 °C
Low risk, <5% chance of frostbite

for most people, uncomfortable
cold

-25t0-34°C

Moderate risk, increasing risk of
frostbite for most people in 10-
30min, very cold

-35to -59 °C
High risk, risk of frostbite for most
people in 2 to 10 min, bitterly cold

WCT

Classification of risk categories risk of
frostbite and recommended limits for
work (modified from I1ISO 11079:2007)

-60 °C and colder

Extreme risk, risk of frostbite for
most people on 2 min or less,
extremely cold



WCT — Recommended limits for work

WCT

Classification of risk categories risk of
frostbite and recommended limits for
work (modified from I1ISO 11079:2007)

<9°C
Normal work; emergency work;
planned maintenance

-10to -24 °C
Normal work (reduced work
periods); emergency work

-25t0-34°C
Normal work (reduced work
periods); emergency work

-35t0-59 °C

Emergency work only

-60 °C and colder

No work outside



Negative effects
due to cold



Effects on Cognitive Performance

Vigilance ¢ e Perception

Motivation

Attitude and mood . o

Decision-making / \ o Oltuation awareness




Effects on Performance

Numbness, manual performance
reduced to simple gripping,
pushing, etc.

Reduced gross muscle strength
and coordination, pain sensation

Impaired performance of gross

finger work

Hand Skin Temperature

Optimal hand and finger function

Effects on finger dexterity
precision and speed

Impaired performance in work
with small details, reduced
endurance



Effects on nerves and muscles

Vigilance ¢ e Performance

Attitude and mood Efficiency

Decision-making / \ o Oltuation awareness




Levels of Hypothermia

* Judgement may be affected « Change of personality Unconsciousness

« Feels cold, looks cold, « Sleepiness and careless Life in risk

uncontrollable shiverin )
& - Sensation of warmth, as a result

« Coordination and gait impacted person may start to undress



Risk Management
System



[alel\Vile[VE] WindTech
exposure Monitoring Zone exposure
System

Wind Speed Based on: Sound
Temperature Regulations - ISO and NORSOK Vibration
Irradiation Company requirements Lighting
Humidity User specifications



Stage 1
Observation

Stage 2
Analysis

Stage 3
Expertise

WindTech Risk Assessment

Identify Cold Exposure
Based on weather parameters; ambient
temperature, wind speed, humidity and radiation

Risk Analysis
Quantify, analyse and estimate cold exposure
and assess against risk critera

Risk Evaluation
Suggest mitigating measures; according to
regulations and company requirements



WindTech Risk Management System

Act

Alarm signal according to risk level to
user

User of device decide actions for risk
mitigation

Implement actions

Control

Evaluate exposure level and exposure
time against risk acceptance criteria
Propose mitigating measures against risk
level

Plan risk analysis

- Define risk criterias

- Define requirements and mitigating
measures according to exposure level and
exposure time
Define individual specifications

Conduct risk analysis
Identify hazards
Identify possible incidents
Decide consequences
Design overall risk picture




Barriers Barriers
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Project Development

03 04

Test of hypothesis
ANSYS 2D-simulations
MATLAB calculations
Correlation test

Hypothesis approval

ANSYS 3D-simulations

Simulations prove
new potential

Prototype planning

Continued correlation
test

Project

Effects of cold

Device optimization -
Risk and reliability
analysis

How workers and
technical equipment
will benefit from the
technology

Prototype
development

Wilglelllda

Cooperation with
Norinnova and UiT

Company
establishment

Patent Granted
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Prototype

Power Button

CAD drawing of the Windtech device prototype 3D printed Windtech device prototype model.




Validation

Ambient Temperature = -23°C, Relative Humidity = 72%, Wind Velocity = 8 m/s Ambient Temperature = -23°C, Relative Humidity = 72%, Wind Velocity = 0.5 m/s
resulted Heated Temperature = 12.1°C resulted Heated Temperature = 26.9°C

WindTech Device Simulator vs Experiment (Transient Response) WindTech Device Simulator vs Experiment (Transient Response)
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WindTech Device Simulator (Thermal Distribution)

Heat Loss 0 %
Conduction 14.507 %

Heat Loss 35 %

Radiation 11.9726 %

/ Radiation 18.4809 %
>
i

Conduction 20.5203 %




Thank you & Questions!

H Khawaja
hassan.a.khawaja@uit.no
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