
5/15/16	  

1	  

THE	  APPLIED	  ENERGY	  
INNOVATION	  INSTITUTE	  

ì	  

Future	  Clean	  Energy	  Systems	  &	  WtE:	  
Innovative	  clean	  energy	  technologies	  need	  
innovations	  for	  penetrating	  sustainable	  market	  

Prof.	  J.	  Yan	  
Royal	  Institute	  of	  Technology	  (KTH)	  &	  Mälardalen	  University	  ,	  Sweden	  	  
Editor-‐in-‐Chief,	  Applied	  Energy	  &	  Energy	  Procedia	  

WtE	  Swedish	  Approach,	  Bangkok,	  May	  11	  2016	   Wastes:	  
	  

	  Sweden	  
	  0.02kg/$	  

	  
vs	  	  
	  

Thailand	  
0.13kg/$	  

hRp://www.atlas.d-‐waste.com/	  

WtE	  Map:	  the	  gaps?	  	  

hRp://www.atlas.d-‐waste.com/	  

Future	  Clean	  Energy	  Systems	  

TransiYons	  of	  energy	  systems	  è	  cleaner?	  	  

Variable	  	   Responses	  
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Clean Energy Systems: 3D+?���᠋᠌᠍
Resources	  è	  GeneraYon	  è	  DistribuYon	  è	  End	  uses	  	  
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3D	  (Urban)	  Energy	  Systems	  

Space	  

Time	  

Human	  

hRp://live-‐beRer.theguardian.com/where-‐does-‐energy-‐come-‐from-‐interacYve	  

Energy	  is	  the	  driving	  force	  for	  the	  social	  development	  

Emissions	  
including	  
wastes	  

There	  is	  soluYon:	  
99%	  Recycle	  of	  wastes	  in	  Sweden	  

Source:	  avfall	  sverige	  

Waste	  to	  Energy	  	  
(in	  Sweden	  mainly	  for	  Heat)	  

Source:	  avfall	  sverige	  

Unpredicable	  energy	  supply:	  	  
each	  day	  has	  a	  different	  color	  	  

	  Hourly	  wind	  power	  output	  on	  29	  
different	  days	  in	  April	  2005	  at	  the	  
Tehachapi	  wind	  plant	  in	  California	  

hRp://www.iec.ch/whitepaper/pdf/iecWP-‐gridintegraYonlargecapacity-‐LR-‐en.pdf	  

IllustraYon	  of	  wind	  and	  solar	  PV	  variability.	  
Normalized	  hourly	  measured	  data	  for	  a	  two	  
-‐week	  period	  selecYon	  of	  the	  year	  2013.	  

hRp://18.7.29.232/bitstream/handle/1721.1/95762/MITJPSPGC_Rpt277.pdf?sequence=1	  
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Spot	  prices	  on	  Nord	  Pool	  
•  Need	  InnovaYons	  to	  explore	  all	  dimension	  from	  R&D	  into	  

applicaYon:	  	  

ImplementaYon!	  	  
	  

•  Major	  barriers:	  
	  

InnovaYon	  infrastructure	  
	  	  InsYtuYonal	  barrier	  	  

	  
in	  parYcular	  	  

on	  internaYonal	  cooperaYon	  
with	  different	  (business)	  culture	  	  

	  

The	  valley	  of	  death	  into	  challenge	  basin	  

Academia	  

SMEs	  

Investors	  

Industry	  

Technology	  	  
Push	   Technology	  	  

Pull	  

ExisYng	  	  
CommercializaYon	  	  

Resources	  

ExisYng	  	  
Research	  	  
Resources	  

Inven4ng	   Commercializing	  

Research	  at	  	  
universiYes	  	  

New	  products	  sold	  at	  	  
companies	  

Re
so
ur
ce
s	  

Level	  of	  Development	  

InnovaYon	  infrastructure	  

Applied	  Energy	  	  
•  InternaYonal	  Journal	  
•  InternaYonal	  conference	  
•  InnovaYon	  InsYtute	  
•  Networking	  and	  experYse	  
•  Projects	  
•  InnovaYon	  compeYYon/	  

InnovaYon	  cup	  
•  InnovaYon	  fund	  

Method:	  
	  

CollaboraYve	  CreaYvity	  
Needs	  driven	  

Organized	  without	  
organizaYon	  
Open	  plalorm	  	  

	  
	  

Challenge	  Basin	  

Future	  Energy	  Profile	  	  
@Malardalen	  University	  	  

•  Ca	  10	  M	  Euro	  profile	  with	  
contribuYon	  of	  KKS	  foundaYon	  
(40%)	  and	  industrial	  partners	  
(40%)	  and	  university	  (20%)	  

•  Three	  tracks	  
–  Renwable	  Energy	  
–  Energy	  efficiency	  and	  emission	  

miYgaYon	  
–  Smart	  modeling,	  control	  and	  

management	  of	  energy	  systems	  

•  All	  projects	  involve	  industrial	  
partners	  
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Applied Energy   ���᠋᠌᠍
about 50 K engineers and scientists, 2.6 million downloads per year ���᠋᠌᠍

Experts from over 60+ countries	�

Applied	  Energy:	  CollecYve	  Intelligence	  

(authors,	  reviewers,	  
editors)	  	  	  

50K	  World-‐wide	  	  
Experts	  in	  
Energy	  

Journal	   Conferences	  
• ICAE	  
• CUE	  …	  

InnovaYon	  	  

• AEii	  
• Uni-‐LAB	  

Applied	  Energy	  Journal	  –	  ICAE	  (Annual	  Conf.)	  –	  AEii	  (InnovaYon	  Plalorm)	  –	  Topic	  
based	  Symposium	  (e.g.	  CUE)	  –	  UNi-‐LAB	  
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CUE2016:	  Applied	  Energy	  Symposium	  and	  Forum´:	  Low	  carbon	  ciYes	  and	  
urban	  energy	  systems	  
ICAE2016:	  The	  8th	  InternaYonal	  Conference	  on	  Applied	  Energy	  

            
 

Call for Papers 
 

Applied Energy Symposium & Forum 2016: 
low-carbon Cities and Urban Energy systems 

(CUE2016) 
 

June 13-15, 2016, Jinan, Shandong, China 
 

 
Topics (but not limited to) 

 
• Low carbon cities 
• Urban energy systems  
• Urban planning integrated with 

energy systems 
• Energy efficiency in buildings  
• BiPV & renewable energy 

applications in urban systems  
• Smart cities and microgrid  
• Smart home energy 

management systems  
• EV and eco-traffic  
• High-efficiency vehicle engines  
• Energy storage 
• Urban wastes to energy 
• Urban emissions mitigation  

• Low carbon and ecological 
city indicators  

• Distributed energy systems  
• District heating and CCHP 
• Nexus of energy-water in 

urban system  
• Climate change and cities 
• Policy options targeting low-

carbon energy systems  
• Responses to low carbon 

energy transition   
• Demand side management 
• Distributed wireless sensors 

and power transfer  
• Big data and visualization for 

energy management systems 
 

 
 
 
 

 
 
   

 
 

A l l  papers presented at 
the CUE2016 wil l  be 
published in Energy 

Procedia.   
 

 
 

Selected papers wil l  be 
considered for a 

 Specia l Issue  
in  Applied Energy  

 

Import'Dates:'
• Deadline(for(first(draft:(April(15th,(2016(
• Acceptance(of(notice:(May(10th,(2016((
• Final(paper(submission(due:(June(1st,(2016((

(

cue2016@applied-energy.org       www.applied-energy.org/cue2016 

International Conference on Applied Energy
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Scope	  	  
Business	  Model	  	  

Process	  	  
InternaYonal	  Network	  	  
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ì	  Scope	  of	  AEii	  

Partners
- R&D inst. 

- Industry

- investors

System 
Integration

AEii	   Products

New Product

New Tech Patents

Prototype

R&D	  Inst.	  

Industry	  

End-‐user	  
system	  

Products	  

Prototype	  	  

MarkeYng	  

Europe	   China/developing	  
countries	  

Europe 	   	   	   	   	   	  Market 	   	   	   	   	  Developing	  counYes	  

Portfolio
of Tech

International
 Standard &
Consulting
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Multi-dimension matching	�

• 	  UniversiYes	  
• 	  R&D	  center	  

• Venture	  capital	  
• 	  Knowledge	  funds	  

• Manufacturing	  
• Local	  gov’t	  
• Science	  parks	  

• R&D	  universiYes	  
• SMEs	  
• Searching	  and	  analysis	  
• Virtual	  labs	  

Technology	  	  
Landscaping	  

Market	  
demanding	  

Talent	  
recruiYng	  

Capital	  
InvesYng	  	  
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Applied Energy Innovation Institute:!
Global strength with local focus	  

Global	  strength:	  
•  Over	  20,000	  internaYonal	  experts	  in	  

Applied	  Energy	  network	  
•  Frontline	  of	  clean	  technologies	  &	  

innovaYons	  
•  Close	  cooperaYon	  with	  European	  

Small	  and	  Medium	  Enterprises	  (SMEs)	  
•  CollaboraYve	  creaYvity	  

With	  Local	  Focus:	  
•  Physical	  hub/incubator	  with	  

internaYonal	  standard	  service	  
•  Matching	  the	  market	  needs	  
•  Strong	  local	  manufacturing	  capacity	  
•  Joint	  efforts	  with	  Investors	  	  
•  CooperaYon	  with	  local	  governments	  

and	  other	  stakeholders	  
THE	  APPLIED	  ENERGY	  
INNOVATION	  INSTITUTE	  

@AEii	�
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System Integration and Innovation

New	  Products/Technologies	  	  

SoEware	  and	  
Op4miza4on	  

Tools	  

Market	  and	  
New	  

Sustainabl
e	  

Business	  

Model	  

Resource	  
assessment	   Design	   InstallaYon	   OperaYon	  and	  

monitoring	  
Benefits	  

maximizaYon效益  	  
Scale-‐up	  &	  

commercilizaYon	  
Strategic	  

Developemnt	  

Mul4objec4ve	  design	  
op4miza4on	  (MDO)	  -‐	  Ben	  

1.	  Spa4al	  Data	  
Model	  (Form	  and	  
Flows)	  

(Revised	  from)	  

4.	  Evalua4on	  and	  
Impact	  Model	  
(Flows)	  
	  

3.	  Design	  	  
Model	  (Form)	  

Scenario	  planning	  
Crea4ve	  Design	  
Design	  in	  Science/	  
Norma4ve	  modeling	  -‐	  
Perry	  

Design-centered	  
Modeling	  as	  a	  non-‐

linear	  process	  

(5)	  Decision	  
Model-‐	  	  
NET	  ZERO	  
Benchmarking?	  

2.	  Performance	  
Model	  (Flows)	  

I	  
Data	  CollecYon	  

&	  
Pre-‐design	  

III	  
Outcomes	  

	  
Prototype	  
Processes	  

Local	  Planning	  
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Solar	  PV	  Module	  IntegraYon	  
Module	  1:	  PVWPmapping	  

grassland	  

Solar	  radiaYon	  

Soil	  	  

Livestock	  density	  

Water	  resource	  	  

CombinaYon	  map	  

Module	  2:	  PVWPsim&design	  

Module	  3:	  PVWPirrig	   Module	  4:	  PVWPmon&cont	  
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Feasibility study of solar PV ���᠋᠌᠍
for shrimp plant (Thailand)	�

Wind	  turbine	  	  	  	  

CD	  

PV	  Modules	  	  	  

Water	  Treatment	  	  

Natural	  Canal	  	  	  

WP	  	  

Grow-‐out	  Pond	  	  

WP	  	  

S
A	  	  

SA	  	  
SA	  	  

S
A	  	  

BA	  	  

Nursery	  Pond	  	  

BA	  	  

WP	  =	  Water	  pump	  

SA	  =	  Surface	  
aeraYon	  

BA	  =	  BoRom	  
aeraYon	  

CD	  =	  Central	  drain	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  =	  Electric	  
circuit	  	  	  

Electrical	  Grid	  
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80006000400020000

Hours in 1 year (hr)

Basis: Two grow-out ponds are operated in parallel.
          The peak load occur in the night time during 
          water filling hours when there are shrimps in
          the nursery and both grow-out ponds.
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Moblized thermal energy storage (M-TES) system	�

 

����� ����������� 	����� ������� �������
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� � �

WtE	  

In	  addiYon	  to	  large	  WtE,	  developing	  
countries	  also	  need	  distributed	  

technologies/soluYons	  
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Wastes:	  
	  

	  Sweden	  
	  0.02kg/$	  

	  
vs	  	  
	  

Thailand	  
0.13kg/$	  

The	  largest	  waste-‐to-‐energy	  plant	  in	  the	  world	  in	  2020,	  
Shenzhen,	  China?	  

5,000	  tonnes	  per	  day	  1/3	  of	  waste	  from	  the	  city	  into	  electricity	  	  	  

hRp://www.sciencealert.com/china-‐is-‐building-‐the-‐largest-‐waste-‐to-‐energy-‐plant-‐in-‐the-‐world	  
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Low-cost and energy-saving areoration for  
Waste water treatment 	�

THE	  APPLIED	  ENERGY	  
INNOVATION	  INSTITUTE	  

Micro-reactor: biodiesel from cooking oil	�

INNOVATIVE CLEAN ENERGY 
TECHNOLOGIES NEED INNOVATIONS  

FOR  
PENETRATING SUSTAINABLE MARKET 

THE	  APPLIED	  ENERGY	  
INNOVATION	  INSTITUTE	  

Thanks	  

jinyue@kth.se	  


