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MODULE 3. ENERGY MAPPING IN DISTINCT COOLING

LEARNING OUTCOMES
/

Objective: share insights on energy mapping @ict cQoNng (DC) projects.

By the end of this module, you will be abIe@@ Q()
X2,

Describe, understand @;@uss gw&@r energy mapping in district

cooling planning; Q
Characteri in.types of energy mappings in district cooling
development; &
Re and b to"apply key steps in the development of energy
g acro jous levels of detail;
e

ecome of best practices in district cooling mapping;
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1.

Key Steps in District Energy planning

Assess existing energy and climate policy objecti

strategies and targets and identify catalysts

Strengthen or develop the institutional multi-Q

stakeholder coordination framework

Integrate district energy into nationalane
energy strategy and planning

Map local energy demand &
resources

© o N o O

Determine relevant poli

pl ‘

Carry out projectpee

"

Develop busi plan
Analyﬁcphent ti
Facilitatefimance

Replicate

CONTEXT

O
~ DISTRICT ENERGY

IN CITIES

ALCEED uneHAB) TAT

Source: District Energy in Cities. Unlocking the
Potential of Energy Efficiency and Renewable
Energy




MODULE 3. ENERGY MAPP

ING IN DISTANCT COOLING

Why do mapping

To identify individual projects, properly

expansion with other infrastructure dev

It allows networks that maximise wa
recovery and targets high energy
leading to more cost-effective sol

Allows zones to be selected @t :
apply its land-use autho% tailor
incentives. %{
Very important for @ 0

engagement.
n isual tool

s g @%

g

ity ar

city ¢
cific

CONTEXT

gms g
and connect them in the future, and Iinkt@ Vo A NAE S &

NS %

N\

Source: District Energy in Cities. Unlocking the
Potential of Energy Efficiency and Renewable
Energy



MODULE 3. ENERGY MAPPING IN DISTINCT COOLING

Why do mapping in B&
Different project types should develop and maint@Q rgy ma

p@ different reasons

Consolidation Refurbishinent

+ Demonstrate DC in the * Seek to maximise t@ * Identify optimum
city and justify connection of interconnection and
expenditure « |dentify pot {i ission lines pooling of networks

* Identify initial starter dlstrlbute r rstand losses in the * |dentify renewable
networks and twork and identify sources of innovative
demonstration projects rconnect| stages or redevelopment waste heat

+ Boost confidence in the t tlal for * |dentify potential waste * Attract private sector
project and secure integration of a d heat sources that could investment networks
private sector adi be connected « |dentify optimal
investment \'@ « Attract private sector expansion of network

investment by

of data collection

O g Q showcasing potential
< , projects and the strength

CONTEXT
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In District CoolinQQ T N

Energy mapping refers ‘\@
to
re

distribution

phical
location

(e systern, related to
L/ i &

DEFINITION



MODULE 3. ENERGY MAPPING IN DISTINCT COOLING

Energy maps can contain, among ot riables, data on:

Existing and projected energy consumption by sector, fueI ou
neighborhood; the resulting emissions and pollution and anin er ng of
the load profile;

Present and future building density and use type (Fﬁtlal’ commerci

Sources of surplus or industrial heat supply a esi

available;
Large energy consumers and buildings wi %Id ex
capacity (e.g., buildings for events suc m or aren
Potential anchor loads and their nsump |w§
Barriers and opportunities lar to the Io d to local energy
sources, distribution, transport; use, de nS|ty and character;
Figure shows the exi Qt network i dam (red lines) with

(

) s of heat (orange C|rcles). The
eat’sources from hospitals (green circles),
(yellow circles) and offices (purple

circles).

Image: Energy atlas, Amsterdam

DEFINITION



MODULE 3. ENERGY MAPPING IN DISTINCT COOLING
PURPOSE & BENEFITS

From an energy system

perspective Fiom a process | erspective

* Link locations, distances, heating and
cooling demand needs spatially.

N easy way to present
plex and abstract data to

» Supports the development of long- term diences.
strategies at local and national Ievel -technical stakeholders on

* |dentify potential (new) pilot proj
and/or interconnection of existi bIe stakeholder understanding and
networks or retrofitting needs. discussions.

Image: Deltares, Unsplash Image: Heat Roadmap Europe

DEFINITION



MODULE 3. ENERGY MAPPING IN DISTANCT COOLING
CHARACTERIZATION OF ENERGY MAPPING

i : B T —
CVE S OE e ot ot 1S AN
e D ¥ g N
% ...Jfa.u ;;0 . oy @Q @ RESDENTIAL @ HOSPITAL @ SHOPPINGCENTRE @ OFFICES .mmﬁ-
« Zoning
* New development
* Key to calculate network Compact e olicies > Ener
costs > Energy mapping land usr. : PoTicie ergy
required zoning mapping required
Integrated
) ) Energy
« Zonal or city-wide Planning
mandatory connections * Control development
- Density bonus > Energy (/ $RSURay Franchise « Mandate connection
mapping required K licenses - Regulate tariffs

« Connect (unless) * Protect consumers

Building
» Subsidies fo codes » Competition to win
C) and franchise
policies

Source: District Energy in Cities. Unlocking the Building requirements

Potential of Energy Efficiency and Renewable [Further details in Module 4!] and certification
Energy

CHARACTERIZATION



Stakeholder
engagement

- Local authority
departments

- Utilities

- Large
consumers
- Industry

MODULE 3. ENERGY MAPPING IN DISTINCT COOLING
CHARACTERIZATION OF ENERGY MAPPING
L/

Facili

finance

- Grant
programme

- Us

benefits

tate Speci’y Jaia
initizl aica coilection

Initial focus on:

limit - Anchor loads

Q Can be the \
@ city or if !ﬁ

- Large sources of
dlstrlct waste heat
ea of new - Existing
velopment networks
T - Area with - Publicly owned

or controlled

already known
y demand

high demand

CHARACTERIZATION

apping

Q.

Identify
specific
projects

- Demonstration
projects or starter
networks

- Zones for
development

- Interconnection

and transmission
network

- Integrated with

energy planning

Continuously

update and
expand

- Could recover
costs of mapping
from developed
projects

- Expand map area
and data collected

- Methodology for
updating



MODULE 3. ENERGY MAPPING IN DISTINCT COOLING

CHARACTERIZATION OF ENERGY MAPPING

L/
“Top-down” versus “Bottom-up”{ﬁ’g gy Mapping

S s

Top-down approach oD

bouding and
5 e eneiyy data
Average-use data are compared witi.

census data, surveys and clim7.e he ' n.ed solid knowledge

variables, to determine the averace ~aerjy &, o the building characteristics
consumption together with the
measurement of energy
consumption

They can compare differc at ~rianter
but can not distinouish spual
variations in energy coi.~uinption of

a municip2"ity .~ territory They operate at building scale and are
e o e — V typically used to evaluate the energy
Uses riacro data to ‘ balance of a single building in more

predic. where ’ detail
¢emands and
resources wil! be

C)O Pk Bottom-up approach

CHARACTERIZATION



Types of Energy Mappings along District Cooljk

N\

elopment Phases
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MODULE 3. ENERGY MAPPING IN DISTANCT COOLING
CHARACTERIZATION OF ENERGY MAPPING

[/
Use mapping strategically to achieveée |ght$swers

1. Initial mapping 2. Mapping fc - det il 2, Mapping for feasibility
> Where should efforts > Should a feasibiny > Zan we financially /technically
focus on? study be ecui'raged? assure the feasibility of the
« Broad scope: national, * Local ;ca ¢ (u.strict) project?

regional and city scale « Hicher lave| of certaini but * Local scale (district)
* High uncertainty, low data ¢ ome ssumptions * Highly specific scope

needs Re'atively time constiming « High level of certainty
* Relatively quick » Time consuming

Average time requ@ age time required: Average time required:
1-2 months ap ™ onths approx. 3-4 months approx.

— Increasing data and cost requirement —

— Increasing certainty —

CHARACTERIZATION



MODULE 3. ENERGY MAPPING IN DISTANCT COOLING
CHARACTERIZATION OF ENERGY MAPPING

/

What level of data is necessary for eab@e of mapping?

~ Available and high quality data — '47pnng for deteil aid :1apping for feasibility
| * Readily available data to get a good ~verview of ta. vet «reas and project pipelines

<« |« Easy transition towards more actai'zd leve's of feasibility
# .|+ Examples: countries with ccastres; cities with i.casured/managed DH systems

VAN A
) Estimated or mo.ei'eu data - Muon:g for detail and mapping for feasibility

Not exact, bu’. c.n piovide a gocu renresentation of the spatial dimension and a good
indicator of arcas where more pio7.ised data could be useful

1« Useful to "inacrstand priorit " areas, demand and resource density, develop potential
) project ioeiines and 7 cuse general planning approaches.

AN P\ I
iy« .0 no dats - ‘nitiar mapping

: * V.nowledge ..n .2 generated based on stakeholder discussions and (informal)
rowl.dge zouice

|+ Can »e user 10 understand priority areas and data gaps

» Where \o start: look at electricity or gas bills, contact building owners, the local utility

STEPS & DATA NEEDED



MODULE 3. ENERGY MAPPING IN DISTINCT COOLING

» Main objective: where you can do the further mapping @
« |dentification of high density areas ‘ ,

« |dentification of local sources for district cooling
 Building number and use
* Energy demand

 Main steps: Q
» Map relatively high cool demand

» Map potential local sources
» Mark potential needs of theei
(e.g. urban developm

» Data needed Q é
£ &buildings)

ions and needs in the area

Image: (1) Heat Roadmap, sketches (2) Aiguasol,

(Can be local knOW|edge) Informe de Avance n21 Coyhaique

STEPS & DATA NEEDED



MAPPING FOR DETAIL

Key aspects of Mapping forQetail

Main objective: Viability + High potential options f@
* Quantification of cool demand Q
» Quantification of cool resources .s-q,

 Enabling factors for high potential options Q

Main steps:

* Map cool demand per buiIding/hub
» Map local sources of energy for aI opti

* Map urban planning and d

Data needed @
. Estlmated/avahab K

. Demand )

MODULE 3. ENERGY MAPPING IN DISTINCT COOLING

Costs: energy, technologies, construction, staff salaries etc.
Urban plans and regulatory frameworks

STEPS & DATA NEEDED

LO . Y N . %, “ . \ .
UI|dI ck cor@ o R !
Iogy optlons ssumptlons Image: Ghodbunder Road, India. Carbon Trust



1. Data collection

2. Digital graphic base
construction

3. Assignment of data

to graphic elements ¥

4. Energy demand
calculation

5. Energy Lons . mption

and emiss .ons

Both available and estimated or modelled data will be required

+ Characterize buildings typologies and e
systems

+ Identify urban limits and permitted land %rea Q

Graphic map constru
characteristics

J i ctionta vis represent urb
+ Softwares: QGIS, gV S GIS
+ Geo- re@%collect@ocks in the

erform S|mune energy demand

cooling

u, 24 Jan 2008
u, 24 Jan 2008
Thu, 24 Jan 2008

u, 24 Jan 2008
ue, 18 Dec 2007
u, 24 Jan 2008
U, 24 Jan 2008
u, 24 Jan 2008
u, 24 .Jan 2008

24 don 20

3SRISRMTIE

w5
ASSIE R
gt

2S5 —HATE
BT, 201654
BRSHSFEM

65U T
EalH

105 QISR
it TERtERET R

STEPS & DATA NEEDED



MODULE 3. ENERGY MAPPING IN DISTINCT COOLING
MAPPING FOR FEASIBILITY

1. Data coIIectmn\&

» The data availability and sources will very muc@on the QSV’ r city
 Data required from buildings:

Data needs Level of | Data source || dah 13 not available

Building typolog i ' evious studies, site visits
Building use (residential, non- igh Previous studies, site visits

residential, mixed

Year of construction Books, reports, alternative database (e.g. Sll 2018)
Constructed area (m2/building Books, reports, alternative database (e.g. Sil 2018)
Material: outer wall A High Books, reports, alternative database (e.g. Sll 2018)
Material: roof and floor 4 ngh K nsus Books, reports, alternative database (e.g. Sll 2018)
Material: insulation \ Books, reports, alternative database (e.g. Sl 2018)
Material: further characterictice onthe P, - Books, reports, alternative database (e.g. Sll 2018)
constructive stat''< of the builling

Number of peoy le livirg __’V edium-low Surveys

Geo-reference High Census Previous studies, site visits

STEPS & DATA NEEDED



 The data availability and sources will very much de on the or city
« Data required on existing cooling systems: . @

Level of | Nata source if data is not available
Type of cooling systems in each [gltly : ' ie
building

Previ ' Surveys
existing databases
V%i'ous studies /
%I lated based on
ove
Previous studies Studies from other regions or cities
Previous studies Studies from other regions or cities

STEPS & DATA NEEDED



2. Digital graphic base co

City “blocks” are identified and unique ID ass
A block is defined as the smallest collection of

Map will represent potential uses, perm|

Wch blo
gs surr

ses and r

y streets

on thelr planning codes

ns in regulatory terms

Manzanas INE (Censo 2017)

Base grafica

@
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STEPS & DATA NEEDED




MODULE 3. ENERGY MAPPING IN DISTINCT COOLING
MAPPING FOR FEASIBILITY

[/
3. Assignment of data to graph'\l.('e ements

» The associated data from the database is Iir@flch “bl ch determines, no. of
dwellings, people per block, built area of each buildi (based@ ilding-to-land ratio or FAR)

etc. \
» Software: QGIS, gVSIG, GRASSGIS,@IS, K \C)

STEPS & DATA NEEDED



MODULE 3. ENERGY MAPPING IN DISTINCT COOLING
MAPPING FOR FEASIBILITY

4. Energy demand caIc&@

«ﬁ@ ed on t One method to determine
& ilder)

Specific cooling demand assigned to each b
this is from modelling and simulation of each t
The annual cooling demand is then calcula

by its specific annual standard consum ~

ed as the pr
g

S

the built-up area of the building

S TEMUCO DH DEEP
) DIVE ASSESMENT

STEPS & DATA NEEDED



MAPPING FOR FEASIBILITY

MODULE 3. ENERGY MAPPING IN DISTINCT COOLING

5. Energy consumption and IS |ons

 Using the performance and emission factor for indi
energy consumption is calculated, separated b of energ

ollng systems, the
e, and the emissions

associated with it.
» This data is then overlaid with sever such K |on poIIutlon weather condition etc.
to identify priority areas for DC dev *\

D

kWh/m?ly

PM 2.5

STEPS & DATA NEEDED
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at ﬁ h, 34" mj

1

Amsterdam, Netherlands Source: Unsplash




@

. Infrgr? es: roa
ectrl ' | g/gas/cooling),

Qnitial mapping can act as a tool to communicate and raise
awareness

Image: Energy Atlas Amsterdam

BEST PRACTICES



Objectives:

Outcomes: ®

|dentify potential DC projects using GIS mapping
Spatial analysis of cooling demands, upcoming building 1
developments, assessment of renewable and waste

|dentify opportunity zones which can be used t

heat options Q P

develop long-term plans on DC

TMC can use its zoning authori ate ‘high’
‘medium’ priority zones for %1 on ene
mapping results and using marks fo
cooling viability (e.g. ce \ demand r@
The city co m pecifi '
building perr@\ ese

development

ncourages

3 % \ .,
Wagle Irdu strar / dalfs
Estate

{

Existing IT/ITES & Biz Park/offices Existing Projects (commercial & high end Residential)

Future Developmental areas

Ongoing Projects Proposed Projects

Image: Mapping and analysis by TMC and ICLEI

BEST PRACTICES



éion of energy

Linear Cooling Density

Determined cooling density, pipe network
production centres (13,000 sqmt)

Shenzhen Qianhai Energy Investment Development:

190, EE L oo 2\
wEsheE [y Aaml ...
hy n

! TN ( &"

55U

1&11- 'j‘: /'Y f‘} f / ;@i‘ﬁa% ‘ S
N mmait ]
< We consider the different potential routes for the network: trying to
25 58— l minimise the network length, avoid busy roads, maximise soft dig, and
I taking into consideration land ownership

AR&
— o
SETEH E E E 7 Energy Centre Location ¢
10526 5ERk * %ﬂ?é | !I?ﬂ g We assess land available to site the district cooling system energy
i&g,i@?&gﬁﬁ x centre taking into account property ownership and other variables
I

Source: Shenzen Qianhai Energy Investment

BEST PRACTICES



Strengths \&
Visually understand heating and cooIing *
Visual tool to foster comprehensmn umcatlc&b

stakeholders

Development of long-term energy. stra egles atf national level
Interlinks across various sys
|dentify the opportunities lon, retrofitting and

interconnection of existi
Links to spatial and
Stimulate busi

ork
ical e%& with energy systems and flows
stment a ~(%pro ect development

* |dentify Iong portqu istrict cooling systems
L|m|ta
ta avallablllty
|mes allable (e.g. data sensitive to privacy
cerns

Lack of local expertise in conducting energy mappings

BEST PRACTICES
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Energy mapping is important to
» Link heating and cooling demand needs, locations; distances, and calculate infrastructure
costs and DCS viability
 Enable stakeholder discussions
« |dentify potential projects
 Develop a city-wide district coolingdongierm strategy
Mapping approaches can be bottom-up er'top-down
There are three main types of bottom-up energy’'mapping, each of which has an increasing
data, cost requirement and_certainty, namely:
* Initial mapping
« Mapping for detail
« Mapping for feasibility
The type and scope of mapping'cantbe defined by:
 The purpose)ofithe mapping
« The phase 0f the project it.is embedded in
« [f theresiS already DCSvin place or not
In practice, data availability and reliability can be an important limiting factor
The main drivers should be sustainability and common welfare



MODULE 3. ENERGY MAPPING IN DISTINCT COOLING
RECOMMENDATIONS

Some recommendations for energy mappm

« Use energy mapping as an effective tool to commu@e bene@ viability of DC to

stakeholders and raise awareness among the g:g

* Allocate funds required to carry out the enem&na ing prﬁ@bm the city, grants or private

investors

« While gathering the data for e %mg us should be on anchor loads, large
sources of waste heat, existing rééw dla lically owned demand

 Energy mapping can be n|t|aI ﬁfor a small pilot area and expand in detail and
area covered when ds are d as DC systems prove their viability in the pilot

dareas

S <</°



DISTRICT EN ERGY

THANKYOU FORC

For more information about the initiative &au&@‘nsﬂ the following websites or contact:

wWw istr ctenergylnltlatlve org

Qen\nronmenl 1972- gnep Org
programme
p:%m% c2e2.unepdtu.org

. ON ENER ICIENCY
forALL EE HUB

ETING RODULE!




E-TRAINING PROGRAM.A

Module 4 Mod!le 5 Module 6

e Strategy development: e Carbon heatitgand * Business models for
Incorporating district ./ cooling stratagies sound sustainable

cooling into a local energy district cooling systems
and low carbon systems
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