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What is “Clean Technology”?What is “Clean Technology”?gygy

Different perspectivesp p
Address all aspects 
– peak oil

i i i– air emissions
GHG and global warming– GHG and global warming

– sustainabilityy



Many ways to be baffledMany ways to be baffled
Clean air versus GHG reductions

foc s on local global emission red ctions– focus on local versus global emission reductions

GHG reduction versus Sustainability 
– sacrifice opportunities

Where is “Strategic Intelligence”Where is Strategic Intelligence
– tangible goals on a year to year basis

Hard to compare options
– limited resources time money and talent– limited resources, time, money and talent 

what is best value for society 



Simplification of Course of ActionSimplification of Course of Action
Focus on increasing the renewable 
energy ratio (primary energy)energy ratio (primary energy)

RE
PE
RERE=

3 ways to increase the RER
– R: Add more Renewables
– E: Increase Overall Efficiencyy
– D: Reduce energy Demand



Canada’s PerformanceCanada’s Performance
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“Clean” Technologies to “Clean” Technologies to 
II RERRERIncrease Increase RERRER (IP Disclosures)(IP Disclosures)

Entropic Cycle (R)Entropic Cycle (R)
– distributed low-cost bioenergy CHP

PETTM  Technology (R and E)
– renewables & displacing fossil fuels for mobilitye e ab es & d sp ac g oss ue s o ob y

Kinetic Turbines (R)
l t d i l ti– low cost and simple operation

Electronic Seal (D)
– reduce demand for confidential containers



1. Entropic Cycle (1. Entropic Cycle (RR) ) 
Small scale (50 to 5,000 kWe)

thermal energy conversion– thermal energy conversion 
– renewable fuels and waste heat

Combined heat and power (CHP)Combined heat and power (CHP)
– electricity and 90oC hot water

Cl d i l l fl id i tClosed, single-loop, fluid mixture
– temperature change during boiling

i t l ti f l t t h t– internal recuperation of latent heat

Steam operators not required
Developed for low cost distributed power



Entropic Cycle and Entropic Cycle and RERRER
Derive 70% of the LHV of the biomass residues
Limits transportation fuel as used locallyLimits transportation fuel as used locally
Replaces

fossil fuel used for heat with renewable energy– fossil fuel used for heat with renewable energy
– fossil base electricity with renewable energy

Can be best strategy for communities to costCan be best strategy for communities to cost 
effectively increases there RER
No steam operators and added safetyNo steam operators and added safety
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Cycle ComparisonCycle ComparisonSteam Rankine Steam Rankine 
CycleCycle

SteamSteam
no inherent recuperation no inherent recuperation 

Heat in

Heat out
Organic Rankine Organic Rankine 
C cleC cleCycleCycle

Turbine Entropic PowerEntropic Power

ORCORC
no superheatno superheat
Sensible heatSensible heat Turbine

power out
Entropic Power Entropic Power 
CycleCycle

Sensible heat Sensible heat 
recuperation recuperation 

EntropicEntropic
Latent heat recuperationLatent heat recuperation
PrePre--vaporized fluid to heatervaporized fluid to heater
High temperature coolant High temperature coolant 



ApplicationsApplicationspppp
Heat recovery 
– gas turbines, diesel compressors, flare

Capture industrial waste process heat 
– aluminum, glass, steel plants

Sawmills can become energy integratedSawmills can become energy integrated
– remanufacturing plants & construction

District CHP displaces 
– diesel generation; natural gas; propane
– agricultural and remote communities



2. PET™2. PET™
PlPl i El t i T t (i El t i T t (R ER E))PlugPlug--in Electric Transporter (in Electric Transporter (R, ER, E))

PHEV strong value proposition for mobility
– favors the development of renewables
– high interest from utilitiesg
– allow most effective use of electricity for mobility

manages vehicle weight for extended range– manages vehicle weight for extended range

PET
– Platform technology to allow 650 million vehicles 

and the 600 projected additional vehicles
access benefits of hybridization
access benefits of grid electricity for mobility



PlugPlug--in Electric Transporter Design in Electric Transporter Design 
Provides opportunity for users 

b ll hi l t t i l l d– buy smaller vehicles to tow occasional loads

Key aspects of PET
– limited changes to the vehicle

After market product simple to installAfter market product simple to install



PHEV and the PHEV and the RERRER
Green power 
– export or new generationp g
– North American grid system

potential to displace GHG– potential to displace GHG
– PHEV: best value for Manitobans 

Power Export Assumed MH Current Emission
GHG Export Factor 

Displacements Profile (%) (kg CO /kWhr)Displacements Profile (%) (kg CO2/kWhr)
North Dakota 10 1.02
Minnesota 80 0.69
Saskatchewan 5 0.83
Ontario 5 0.24

0.71Total





3.  Kinetic Turbines (3.  Kinetic Turbines (RR))(( ))
Important undeveloped hydro resources
Limited civil structures
Fast deploymentFast deployment
Lack of available performance data
Remote sites to displace diesel
Multiple units to increase capaictyMultiple units to increase capaicty



InIn--Situ River TestingSitu River TestingInIn Situ River TestingSitu River Testing
Quantify costs

d l t• deployment
• operational
• maintenance

Study effect of ice and cold weather
Test if suitable for river applications



Design Needs  Design Needs  gg
Low cost anchor
Simple to deploy/retrieve
Address environmental factors
• ice break up and active/passive frazzle ice
• logs and debrisg
• cold temperatures (safety and loads)



4.4. Electronic Seal (Electronic Seal (DD))
Institutions use reusable envelopes

d d f d li i i t– reduced use for delivering proprietary 
information

pay stubs account information• pay stubs, account information…
– often use one-time-use sealed envelopes

R bl l d t iReusable-sealed containers
– provides confidentiality
– track time and date when opened
– database of destinations
– used for delivery and storage
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