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Innovation will shape and determine
pesi Lo 03] what kind of future we will have.....
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The moving force for humankind’s
adaptation, progress and survival.....
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New and Emerging INNOVATION

Around The World

Energy Technologies
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Potentials Applications in the Philippine
Energy Sector

ENERGY SUPPLY DIVERSIFICATION
ENERGY GENERATION, CONVERSION and STORAGE

INDUSTRY, COMMERCIAL AND RESIDENTIAL ENERGY
USE

ALTERNATIVE FUELS PRODUCTION IMPROVEMENT
NEXT GENERATION VEHICLE TECHNOLOGIES



/ > ENERGY RESOURCE DIVERSIFICATION
Energy from "Waste":

New and Emerging
Energy Technologies

Turning “Waste” to
“Black Gold”




> ENERGY RESOURCE Addition of

enzymes and yeast

DIVERSIFICATION for24 h
Energy from “"Waste":
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. accase pretreated
Energy Technologies pineapple leaf waste

\J/ Reducing sugar
to ethanol

Residual
biomass

Incubation time

Cyanobacteria

Biomanure

-

ineapple

Ethanol Production from
leaves




DIVERSIFICATION

/ > ENERGY RESOURCE
Energy from “"Waste":

New and Emerging
Energy Technologies

Gasohol International
Napier Grass to Ethanol Process

Napier Grass Ethanol

Bioethanol Production from
Napier Grass

collulose 2 (to ferment glucose
) +solid lignin - '




DIVERSIFICATION

/ > ENERGY RESOURCE
Energy from “"Waste":

New and Emerging Energy from Wasted Human Movement
Energy Technologies

(Human Kinetics)

Kinetic Energy




/ » ENERGY CONVERSION

High Efficiency Nano Technology Solar Cell

New and Emerging
Energy Technologies

i :

Antireflection coating
™ Grid contact




/ » ENERGY STORAGE

High Efficiency Nano Technology Solar Cell

New and Emerging
Energy Technologies




/ » ENERGY GENERATION

Small Modular Nuclear

New and Emerging
Energy Technologies

U-Battery single generation hall

Overground Maintenance Hall

Underground Reactor Building

(3 Mwe - Canada LeadCold Transportable
Molten lead — uranium nitride)




/ »> BIO-GENERATION

Microbial Ethanol Production

New and Emerging Geobacter

Methanosaeta
Energy Technologies metallireducens species
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/ »> BIO-GENERATION

Electricity Production from Plant Transpiration
(inspired by FERN Spore Release Structure)

New and Emerging
Energy Technologies




/ » ENERGY GENERATION

Microbial Fuel Cells

New and Emerging
Energy Technologies © [

@ [ >0.2 volts are added ]

from an outside source.

Plant waste fermentation

produces acetic acid (CH,COOH)] 0
co,

@ =X - gk s
[ Plant is grown and chopped up] , ® sower I H
e

@ [Electrons join with protons ]

and form hydrogen gas.

electrons, protons, CO..

" e
lon exchange
membrane
CATHODE

MICROBIAL ELECTROLYSIS CELL

Bacteria consume
acetic acid releasing

@

Hydrogen is a clean fuel
that vehicles can use.

Cll

Multi-stakeholder’s
Consuvultation
February 27, 2018
Kidapawan City
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» ENERGY STORAGE

Battery Storage Technologies

Discharge Time at Rated Power

UPS Power Quality | T&D Grid Support Load Shifting Bulk Power Mgt

Hours

Minutes

Seconds

Il

TkW 10kW 100kW 1MW 10 MW 100MW  1GW
System Power Ratings, Module Size
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»> INDUSTRY, COMMERCIAL AND RESIDENTIAL ENERGY USE

TRI — GENERATION
Tor
DISTRICT COOLING
APPLICATION

Electricity

Matural Gas

L
Steam-Hot Water

Chilled yvater

Information Logix Programmable
Software Automation Controller

Design
Environment

Tri-generation System

Efficient Motors and Intelligent Drive Control

Motion Detector F
/, [ otion Detecto )
[ Secuﬁty&lAlarm ] %

Window Control

[ Radiators & Temperature
Z A
| I8
. :

- |
-
| Monitoring & Control |

=

Intelligent and Efficient Home System h

Check f the brand and model The Cooling Capacity expressed
of tho air conditioner match the inkilojoules per hour quantifies
given Information on this label. the maximum amount of heat that
the air conditioner can remove from
Here you will find a number an enclosed space.
which is the Energy Efficiency
Ratio (EER) of the unit as
tested and cortified by an MALAWG ING CORPORA The Power Consumption
independent appliance testing B At » e 0XpIOSSed in watts tells you
laboratory, weliirercenisite voslersncianad how rapidly the energy is used
ENERGY GUIDE when your air conditioner runs
EER is determined by the ROCM A COMDTONERS at its maximum cooling capacity.
following formula: 15
geRs _Cooling Capaciy o Ths air conditoner has to meet
e S i s, the stated minimum standard.
Use the formula to calculate
the olectricity costand Your current electricity bl will
compare this with other give you a good estimate of
alr conditioners of the the power rate,
same cooling capacity,
EXAMPLE:
kWh used = 650 kWh,
Not Bill Amount ; P5,739.50
Power Rate = P 5,739.50850 kWh
Substitute the Power Consumption = P B.BIKWHh
after converting it to kW. Do this by T”::'";:: x.mm:"wb'" %
Aviding by 1000 aitconditioner i a month

Energy Efficient Appliances
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» NEXT GENERATION TRANSPORTATION TECHNOLOGIES

New Concepts in Transportation Technology

Hybrid Electric Vehicle

Exhaust System

Internal combustion engine
(spark ignited)

Power Electronics Controller

DC/DC Converter

Thermal System (cooling)

E-Vehicles

HOW MUSK'S SUPERTRAIN COULD WORK

Rall gun technology 2 Currentflowsacross 3. Magneticforce s
1.Electric curent flows  armature and down directed tawards end of

eradicatingrall  wind resistance
up positive rall negativerall ralls which pushes

armature and train forward

Magiev
techn

friction

Rail-Gun Train

Fuel Filler

Fuel Tank (gasoline)

Traction Battery Pack

Electric Traction Motor
Electric Generator

p Transmission

=~ Onboard Charger

Battery (auxiliary)

-------

WalkCar Personal
transport

STEP-GO Personal
transport
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ENERGY
INNOVATION




/

New and Emerging
Energy Technologies

The Department of Energy’s

ENERGY
INNOVATION

Initiatives.....
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ALTERNATIVE FUELS AND
ENERGY TECHNOLOGY
DIVISION

(1)
MOA on STEA

(2)

Energy Research &
Capacity Building
(3)
Collaborative
Technology
Validation

(4)
Inclusive Energy
Sector Innovation

Approach

The DOE Energy Sector
Innovation Challenge




/ Challenges in pursuing commercialization of innovation

PRIVATE EQUITY
DEAT FINANCING

WATURITY/
PRICE
COMPETITION

New and Emerging
Energy Technologies

PILOT/ COMMERCIALIZATION/

PROOF OF ‘
orceor A EAONSTRTON ity

TECHNOLOGICAL COMMERCIALIZATION
VALLEY OF DEATH VALLEY OF DEATH




/ Technology Evaluation for 2017
Local Concept for Energy Innovation and Technologies

, (In coordination with TAPI and PCIEERD )
New and Emerging

Energy Technologies 1. Independent Power Generation (IPG)
2. Drive-in Electric Turbine (DIET)
3. Air Hydro Power Plant

4. Modular Hydrogen Generation System
5. Alternative Synchronous Electric Motor and Generator Energy Device

All Concepts did not passed the Valley of Death due to lack of sound scientific basis

Technology Evaluation for 2018
Local Concept for Energy Innovation and Technologies

(In coordination with DOST -PCIEERD )

1. Complete design of Transport Network Vehicle Service system network for e-trike

(UP IEEE)
2. Stability Study for E-trike in Cagayan State University

All Concepts or Technical Panel Evaluation on April 20, 2018







/ On-Going Programs

Commercial/Industrial Sector

. Transport Sector
New and Emerglr!g *  Prototyping of Original Equipment Manufactured (OEM) and Philippine National
Energy Technologles Standards (PNS) compliant AutoLPG Jeepney
* Tricycle Modernization Program
Non-Biomass based waste-to-energy generation

*  Collaboration with international technology provider for pilot technology
demonstration

Household Sector

Non-wood based fuel for domestic cooking
*  Collaboration with Central Mindanao University for the identification and
characterization of grass-based fuel for use in domestic cook stove

Agriculture

* Collaboration with Isabela State University for the prototyping and demonstration on
the use of LPG in agricultural machineries

Technologies lined-up for research

Human Kinetic Energy Harvesting

Micro-Energy Harvesting

Enzymes for ethanol production from biomass
Battery Energy Storage for grid application

Fast Charger Field Performance Validation
Universally-compatible EV Quick Charging Station
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RENERGY SECTOR

innovation
CHALLENGE
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collaboratio

MOdE Collabdrations . SO/UtoN g o surss = things L g
g; 1;hmﬁmmenough‘“-§ deas;ﬁgroupa it
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WHAT'S
THE PROBLEM...
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' CREATED

TOO MANY SEEDS SEEDILESS VARIETY
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IMPROVE

-—==>

UN-APPEALING ARTISTIC DESIGN
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INNOVATE

INCONVENIENCE IN STABLE GEOMETRIC
HANDLING SHAPE
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~ problems by
using the same

Energy Technologies

¥ kind of thinking
. V€ used when we
screated them.




Thank youl!




