IEA-DHC

171 ¢ ¢ o ¢ o o @

e
e
o
L
o
o
ol
o
O e
ol
o




Annex 1 (1983 ~ 1987)

1. Small-scale combined heat and power plant

2. State-of-the-art review of coal combustion for small district heating
plant

3. Cost analysis of district heating networks

4. Temperature levels in district and local heating systems in Sweden

5. Technical and economic assessment of new distribution technology

6. Small heat meters
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1-2

State of the Art Review of Coal Combustors for

Small District Heating Plants
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1-3

Cost Analysis of District Heating Networks
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1-4

Temperature Levels in District and Local Heating

Systems in Sweden

Eof: 7l > 9449 > 7=

Oa+4s

O

A 2 0] A o]

F7F vlg)oll gk vl

71€F AFG-AF AR

Oar+wvs

H

o0 TWr|HoZ Fo Hole &

lot #wabsta uoh 2y o] AF A waw,

V3

=]
=

ol
S
)
—
fite)

O

b A"l gt

%

kK

_
file)

el
L

To-

o
2 g
< e T
T
3 £ F
c
g5l
.S R|E
< 2 bl
S AL IR B
20 o| > %
]
R R
5 = |2 |Z
= =~ A
= o <
3 g H
M T
|
AN AN
NN |
CaARNEARE
NE | bo | A | gy |
Ho | |




1-5

Technical and Economic Assessment of New

Distribution Technology
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1-6

Small Heat Meters
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Annex II (1987 ~ 1990)

1. Advanced district heating production technologies

2. Static problems in the laying of plastic jacket

3. Fitting in plastic jacket pipelines

4. Welded sleeves technique for plastic jacket pipes

5. New methods in underground engineering and installing of
DH pipelines

6. A Technology Assessment of Potential Telemetry Technology
for DH

7. Guidelines of converting building heating systems for hot
water district heating system

8. Advanced energy transmission fluids

9. Heat meters

10. Thermal energy from refuse analysis(TEFRA) computer
program
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Advanced District Heating Production Technologies
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Static Problems in the Laying
of Plastic Jacket Pipes
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Fittings in Plastic Jacket Pipelines
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Welded Sleeves Technique for Plastic Jacket Pipes
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2-9
New Methods in Underground Engineering and

Installing of District Heating Pipelines
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A Technology Assessment of Potential Telemetry

Technologies for District Heating
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for Hot Water District Heating
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Advanced Energy Transmission Fluids
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2-9

Heat Meters
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Annex I (1990 ~ 1993)

1. CFC-free plastic jacketed pipes for district heating

2. DH piping with plastic medium pipes Status of the
development and laying costs

3. Bends for plastic jacket pipe systems able to withstand high
transverse loadings

4. Advanced energy transmission fluids for DH&C

5. The design and operation of Ice-Slurry based district cooling
system

6. Consumer heating system simulation [CHESS]

7. The environmental benefits of DH&C

8. DETECT, The Consequence model for Assessing the
Environmental Benefits of DHC

9. Promotion manual for district energy systems

10. Quantitive Heat Loss Analysis of Heat and Coolant
Distribution Pipes by means of Thermography
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3-1

CFC-Free Plastic Jacket Pipes for District Heating
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3-2

District Heating Piping with Plastic Medium Pipes
Status of the Development and Laying Costs
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3-3

Bends for Plastic Jacket Pipe Systems able to

withstand High Transverse Loadings
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Advanced Energy Transmission Fluids
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3-5
The Design and Operation of Ice-Slurry
Based District Cooling Systems
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Consumer heating system simulation(CHESS)
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3-7

Environmental Benefits

of District Heating and Cooling

Eok:7le > 374 > 7=

24 R BA BuAEY 8o

Oa+us¢
O A AT(871)
O gHgdo] AW ojxe] wRWART SO, WEFo] 169 He A
o2 YeEya, NO, Hi&< 28] Z715tH, SO2F NO,o FHi=%2

- Step 1: L9AL BdH 3] FF

W A, A
= AH83F
o] 7}53kA ¥ (California, USA)

1= 273 B S % (EPA)2] Pearl Street S7]H40 SAFTHAE
Asl @A HA7F~E Axdhe Y7 NO, Bl A4 =55

2 2)3}al Sunlife Y <Holl

e
)

ol
Al

NO« ‘Liﬂ%

u

TYEHAAEA NEL 7ES %ﬂﬂ/‘]?]oi“i Uppsala | A 3] A}
= 198039 S 7|Fo 2 19953714 % & wiEHES 95%(4,500ton/yr ~

250ton/yr)7+A], NOx2o] &2 30%(975ton/yr ~ 675ton/yr)7+A] 7+

<

o S

A 4 A (Uppsala, Sweden)

ZRAES F AVAR Uy A7 3737 JFEA(Hillered,

H 830TJ(7F=2 Y 0.2%S), &

26



& 0.75

- Step 2: DHoll 2J3s] F3F 830T], T &4 150T), L€A4L v
H(1%S)7F €9, & 085

- Step 3: Step 29} 2 DH, dd7l=d4 DHE Y7 0

- Step 4: Step 3¢} 2 DH, 74 ST I, 58 085,
1.2MW power/MW &, &% A4

©® ZRAEE F 3WARE ra 4o 734 P2 (Copenhagen,
Denmark)

- Step 1: Y A& B s FFH 70T Y 02%S), Ht

g
Eﬁ
m;
o

- Step 22 Adgel o5 FFH 70T, WBL EE 09, qEdn
CHP #% wdyrt 94, BE A% 712 Hie doy

S
- Step 3: Step 29} & DH, A7t 4 DHEIH7 €9, €€ 095

@ @71 T Ao w2 55 wWiel A7 460,000 tons
o] @ o] AeFH (Helsinki, Finland)

Charlottetown?] EAd4& HAHE= o odALr HAdHEY, 63%

AE =& 885 9% (Prince edward island)

a7 MacViro Consultants Inc.(Canada)
sETR7IH RH&H Consult(Denmark)
T 717 1990 ~ 1993
A7 A=} Brian Oke, Matthew Stow, Bob Honsberger
1] IEA-DHC #137] --3}A)

27



3-8
Manual for DETECT (the IEA consequence model for assessing

the environmental benefits for district heating and cooling)
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Promotional manual for district energy systems
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by means of thermography
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Annex IV (1993 ~ 1996)

. Advanced Energy Transmission Fluids

. Piping technology

2-1 Guideline to Planning and Building of DH Networks
2-2 Bend-pipes

2-3 Execution of Connections to Pipelines in Operation

. Quantitive Heat Loss Determination by means of Infrared
Thermography - The TX Model

. Efficient substations and installations

. Integrating district cooling and combined heat and power

. Temperature variation in preinsulated DH pipes low cycle
fatigue

. Managing a hydraulic system in DH system

. Review of European and North American water treatment
practices

31



Advanced Energy Transmission Fluids

for District Heating and Cooling
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Guideline to Planning and Building of District
Heating Networks
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4-2-3

Execution of Connections to Pipelines in Operation

Bok: & > QM@ > A&

Oa+Aasa

iz

o AA A oA

i)

)

)
B

—

Nfo
Mo
Ho
B

i)

Oxa+us¢

qr

)

oj

W

LEER

P
T

e
=

ol &3

(o=
=

A ol 7153

i)

o

wK

i

=
c
(o]
£
-
Q
<
4

—~ c
m 2 ks
3| E g
o 5 qhs
21O IR =%
a5 o B

T |5~
R B RN U I
Sl E|LH|T|R
B
T2l &% U
hmlmH
2| g 3|/
A e
&n| ¥ o |
5| ™ =
2
c
]

&0
=
=
[ma]
©)

7 -
R (R| XA
ﬂ__uooﬂ_m_ﬂﬁ
AR |
N | o | AF| gy | T

Ho | |

35




4-3

Quantitative Heat Loss Determination by means of

Infrared Thermography - The TX model
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4-4

Efficient Substations and Installations
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4-5

Integrating District Cooling
With Combined Heat and Power
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4-6
Temperature Variations in Preinsulated DH Pipes

Low Cycle Fatigue
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4-7

Managing a hydraulic system in district heating
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4-8

A Review of European and North American Water

Treatment Practices
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Annex V (1996 ~ 1999)

. Combined heating and cooling, balancing the production and
demand in CHP

. Fatigue analysis of DH systems

. District heating and cooling in future building

. Optimization of operating temperatures and an appraisal of
the beneifits of low temperature DH system

. Cost effective DH&C networks

5-1 Cold Installation of Rigid DH

5-2 New Ways of Installing DH Pipes
5-3 Reuse of Excavated Materials

. Plastic pipe systems for district heating - Handbook for Safe
and Economic Applications
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Combined Heating and Cooling

- Balancing the Production and Demand
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Fatigue Analyses of District Heating Systems
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Future Buildings

ing in

District heating and Cool
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o-4

The Optimisation of District Heating Operating

Temperatures and an Appraisal of the Benefits of

Low Temperature District Heating
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5-5-1
Cost Effective DH&C Networks
- Cold Installation of bonded preinsulated pipes
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5-5-2
Cost Effective DH&C Networks

- New ways of installing pipes
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5-5-3
Cost Effective DH&C Networks

- Reuse of excavated materials
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5-6
Plastic Pipes Systems for District Heating

- Handbook for Safe and Economic Applications
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Annex VI (1999 ~ 2002)

. Simple Models for Operational Optimization

. Optimization of a DH system by Maximizing building system
temperature differences

. Promotion and Recognition of DHC/CHP benefits in
greenhouse gas policy and trading programs

. Optimization of cool thermal storage and distribution

. Optimized district heating systems using remote heat meter
communication and control

. Absorption refrigeration with thermal ice storage

. District heating and cooling Connection Handbook

. Heat Distribution

8-1 Pipe Laying in Combination with Horizontal drilling
methods

8-2 DH network operation
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Simple Models for Operational Optimization

Hol : 7]& > 49449 >

g A, B3 Ay UEYA Ao L2 (element) 57t BobA
AlEE o)L 98 B Fo] o]Fa, ABHIA 2AE HojAE
FAH] Y

O =9, dwtz, AFE FollA A 104 93t d7sHe] & Al £
HHg 2o tig AFE FHsHeH ol I © TR ARE
S TNEEkE

O drxdd uizt Ass ASsr] S8t i Ao} Add Al=H
of thste] Agatgon, 2 A7 80~95%7tA TEstE AATAE A
7k A9 gl A9 A9E de 5 S

Technical University of Denmark

Fraunhofer-Institut for Environmental, Safety and Energy
Technology (UMSICHT)
/ Korea District Heating Corporation (KDHC)
/ Technical Research Centre of Finland (VTT)

=3 71 7¢ 1999 ~ 2002
A2 A2 Benny Bghm
H] al I[EA-DHC Al67] A73A)|

53



6-2

Optimization of District Heating Systems by
Maximizing Building Heating System Temperature

Differences
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Promotion and Recognition of DHC and CHP benefits
in Greenhouse Gas Policy and Trading Programs
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Optimization of Cool Thermal Storage and Distribution
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Optimized District Heating Systems Using Remote
Heat Meter Communication and Control
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Absorption Refrigeration with Thermal(Ice) Storage
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District Heating and Cooling Connection Handbook
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Heat Distribution (Part A) :

Pipe Laying in Combination with

Horizontal Drilling Methods-
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(Part B)
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Heat Distribution
District Heating Network Operation
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Annex VI (2002 ~ 2005)

1. A Comparison of Distributed CHP/DH with large-scale
CHP/DH

. Two-step decision and optimization model for centralized or
decentralized thermal storage in DH&C systems

. Improvement of operational temperature differences in district
heating systems

. How cellular gases influence insulation properties of district
heating pipes and the competitiveness of district energy

. Biofouling and microbiologically Influenced Corrosion in
District Heating Networks

. Strategies to Manage Heat Losses-Technique and Economy

. Dynamic Heat Storage Optimization and Demand Side
Management
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A Comparison of Distributed CHP/DH with

Large-Scale CHP/DH
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Hol : 7/]& > 49449 > ¢4&

Two—-Step Decision and Optimization Model for
centralized and decentralized thermal storage in DHC
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7-4

How Cellular Gases Influence the Insulation
Properties of District Heating Pipes and the

Competitiveness of District Energy
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Biofouling and Microbiologically Influenced Corrosion

in District Heating Networks
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7-6

Strategies to Manage Heat Losses

- Technique and Economy
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-7
Dynamic Heat Storage Optimization and

Demand Side Management
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Annex VI (2005 ~ 2008)

1. New materials and constructions for improving the quality
and lifetime of district heating pipes including joints -
thermal, mechanical and environmental performance

2. Improved cogeneration and heat utilization in DH networks

3. District heating distribution in areas with low heat demand
density

4. Assessing the Actual Annual Energy Efficiency of
Building-Scale Cooling Systems

5. Cost benefits and long term behaviour of a new all plastic
piping system
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3-1

New Materials and Constructions for Improving the

Quality and Lifetime of District Heating Pipes
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3-2

Improved Cogeneration and Heat Utilization

in DH Networks
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3-3

District Heating Distribution in Areas

with Low Heat Demand Density
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3-4

Assessing the Actual Annual Energy Efficiency

of Building-Scale Cooling Systems
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Cost benefits and Long Term Behaviour

of a new all Plastic Piping System
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Annex IX (2008 ~ 2011)

. The Potential for Increased Primary Energy Efficiency and
Reduced CO2 Emissions by DHC

. District Heating for Energy Efficient Building Areas

. Interaction Between District Energy and Future Buildings that
have Storage and Intermittent Surplus Energy

. Distributed Solar Systems Interfaced To A District Heating
System That Has Seasonal Storage

. Policies and barriers for District Heating and Cooling outside
EU countries

. Fundamental Benefits of District Heating and Cooling and a
Model to Quantify and Evaluate the Benefits
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The Potential for Increased Primary Energy
Efficiency and Reduced CO: Emissions by DHC
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District Heating for Energy Efficient Building Areas
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9-3

Interaction between District Energy and Future Buildings

that have Storage and Intermittent Surplus Energy
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Distributed Solar Systems Interfaced to a District
Heating System that has Seasonal Storage
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Policies and Barriers for District Heating and

Cooling outside the EU countries
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Fundamental Benefits of DHC to Society and
a Model to Quantify and Evaluate the Benefits
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Annex X (2011 ~ 2014)

1. Improved maintenance strategies for DH pipe lines

2. Development of Universal Calculation Model for Primary
Energy Factors and CO, Equivalents in DHC including CHP

3. Economic and Design Optimization in Integrating Renewable
Energy and Waste Heat with DE Systems

4. Towards Fourth Generation DH : Experiences with and
Potential of Low Temperature DH
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Improved maintenance strategies for DH pipe lines
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Development of Universal Calculation Model
for Primary Energy Factors and CO. Equivalents
in DHC including CHP
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Economic and Design Optimization in Integrating

Renewable Energy and Waste Heat with DE Systems
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Annex XI (2014 ~ 2017)

1. Transformation roadmap from high to low temperature
district heating system

2. Plan4DE : Reducing greenhouse gas emissions and energy
consumption by optimizing urban form for district energy

3. Smart use as the missing link in district energy development

4. Structured for success : Governance models and strategic
decision making processes for deploying thermal grids

89



11-1
Transformation roadmap from high to low

temperature district heating system
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Plan4DE : Reducing greenhouse gas emissions and

energy consumption by optimizing urban form for

district energy
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Smart use as the missing link in district energy

development
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Structured for success : Governance models and
strategic decision making processes for deploying

thermal grids
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Annex XII (2017 ~ 2020)

1. Effects of loads on asset management of the 4th generation

district heating networks
@A At 2FA0] desd HENZ 71X = 9

2. MEMPHIS : Methodology to evaluate and map the potential
of waste heat from industry, service sector and sewage water

by using internationally available open data
(FAHo2 AHE 7Hed HIolHE ©]83 Hd &8 U i)

3. Integrated cost-effective large-scale thermal energy storage for

smart district heating and cooling
(&=E A 9ydts 95 a4 iR €A% WY A

4. Stepwise transition strategy and impact assessment for future

district heating systems
(120 A FEA 2F o] e GAH A d R ol mE FF B

5. Sustainable district cooling guidelines
(H&E7Hed A9 A% AH)
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Effect of loads on asset management of the 4%

generation district heating networks
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MEMPHIS : Methodology to evaluate and map the

potential of waste heat from industry, service sector and

sewage water by using internationally available open data
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12-3

Integrated cost—-effective large—scale thermal energy

storage for smart district heating and cooling
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12-4

Stepwise transition strategy and impact assessment

for future district heating systems
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12-5

Sustainable district cooling guidelines
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