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Index (Day 1)

1. Context
2. Performance of ST systems
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Index (Day 3)

5. Solar Thermal in DH (cont.)
6. Wrap-Up
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3.1 Evolution

- Some historic references
- Roman Baths
- Chaudes-Aigues (France)

- 1st generation. Steam Based systems (xxx — 1930)
- Very high temperatures & presurized pipes
- Non-optimal efficiency, reliability & safety
- Still in use in Paris and New York
- For areas with large heat density
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3.1 Evolution

- Some historic references
- Roman Baths
- Chaudes-Aigues (France)

- 1st generation. Steam Based systems (xxx — 1930)
- Very high temperatures & presurized pipes
- Non-optimal efficiency, reliability & safety
- Still in use in Paris and New York
- For areas with large heat density
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3.1 Evolution

- 2nd generation. Overheated water (1930 — 1970)
- >100 2C
- Coal and oil-based systems

- 3rd generation. Hot water (1970- today)
- >55-60°C
- Increased efficiency/sustainability of heat sources
- CHP, Biomass, Industrial waste heat, etc.
- Increased insulation levels
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3.2 Temperature levels

- Stable conditions for mild weather and summer
- Compatible with DHW production
- In some cases, service is interrupted in summer

- Increased temperature levels with cold weather
- Increase capacity with same infrastructure

- Large Flow-Return AT to avoid large pumping costs
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3.3 Heat production structure

* One (or various) low cost producer. As BASE HEAT
PRODUCTION TECHNOLOGY

e CHP (with additional revenue from electricity
production)

* Biomass or waste incineration
e Industrial waste heat
* Large boilerplant (e.g. fuel-based)

* Peak producers activated if required

* Smaller & more expensive technologies
 Commonly gas-fired boilerplants
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3.4 Network Structure

 Small networks:

* One heat production facility
* Individual branches

* Large networks:
* One (large) heat production facility
* Individual branches
* Peak boilers installed in branches
* |n some cases, partially meshed system

* Very large networks
 Transmission lines & Meshed networks
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3.4 Network Structure

Fortum Tartu. District Heating Network of Tartu, Estonia
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CLIENTES EN SERVICIO

O HOTELES/ RESIDENCIAS
O OFICINAS

O VIVIENDAS
O COMERCIAL

O CENTROS DOCENTES
O OTROS

http://www.districlima.com/districlima/uploads/descargas/presentaciones%20y%200tros%20documentos/2019
06%20Presentaci%C3%B3n%20est%C3%A1ndar%20Districlima%20(CAST).pdf
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3.4 Network Structure

A 'nonerabon Plant
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3.5 Design criteria (consumer-side)

* Deliver maximum heat at low (primary-side) Flow
* DHW sizing: temperature independent

* Space Heating sizing:
* For typical winter conditions (at low Temperature)
* For cold winter conditions (at high Temperature)

e Space Cooling sizing:

* At stable DC temperature. DC already quite cold. Need to
avoid frosting.

 Serviceability issues
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3.5 Design criteria (consumer-side)

mdis’rriclimo

GUIA TECNICA DEL CLIENTE

Pagina 4

Acometidas, subestaciones y circuitos interiores

Revision 10 -03/11/16

Minimo 90 °C

Maximo 60 °C

Contractual

DH Utility

CONTROL
SYSTEM
DH Utility

Contractua

Consummer

Recomendado <85 °C

==p- |da

Red Secundaria
Instalaciones
Internas

--== Retorno

Recomendado <55 °C
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3.5 Design criteria (consumer-side)

mdis’rriclimo

GUIA TECNICA DEL CLIENTE

Pagina 4

Acometidas, subestaciones y circuitos interiores

Revision 10 -03/11/16

DISTRICLI

Retorno =

Maximo 5,5 °C

Contractual

DH Utility

CONTROL
SYSTEM
DH Utility

Contractual

Consummer

Recomendado > 7 °C

=i | ]

Red Secundaria
Instalaciones
Internas

=== Retorno

Recomendado > 15,5 °C
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3.5 Design criteria (consumer-sic

* Materials & layouts standardized for the fu
network

* Meters standardized.

* Data to be provided varies with capacity
* Small buildings. Total Heat. Even manual reading
 Large buildings/factories. Automated Reading.
* |nstantaneous power
* Total heat
* Instantaneous Flow
e Total volumen
* InletT
e QutletT
e Secondary-side values
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3.5 Design criteria (consumer-sic

* Materials & layouts -> standardized for the ful
* Thermal insulation
* Operational Pressure & Temperature
* Homogeneous devices across network

* Meters -> standardized.

* Data to be provided varies with capacity
* Small buildings. Total Heat. Even manual reading
 Large buildings/factories. Automated Reading.
* Instantaneous power
e Total heat
* |nstantaneous Flow
e Total volumen
 InletT
e QutletT
e Secondary-side values

e)

network
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3.5 Design criteria (consumer-side)

RED
SECUNDARIA

<

MEDIPDR DE Causl

VALVULA DE VACIDO (DN 20)

VALVULA DE REGULACKON DE CAUDAL MININGD

ELECTROVALVLLA
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3.6 Presure diagram

— 0.75 - 1.5 g
—-=___________.1_—
Pressur
B - Mmiaintaine
Dlﬂ:'E rEﬂtlal ACTOSS m:[
of Risa
Pressure |

075-15ms _ fpm——

Transport

* Materials specified for greatest AP

* Presure regulation valve delivers
only AP under contract

* Otherwise Flow/energy to last building
in the line would be limited

I VALVULA CE REGULACION
DE PRESKIN
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RPBELOTED 3.6 Operation criteria

@
e Guarantee heat suppl
£ UMON : “PPY

doliiversidad - Euskal Herriko Universite de Mons o D H W te m p e rat U re | eve I S (S U m m e r)

HERIOT o peugrow * Weather-dependent temperature levels (Winter)
WATT %k UNIVERSITY

UNIVERSITY

e Heat production with lowest posible cost

Roberto GARAY MARTINEZ * Income from electricity production in CHP

roberto.garay@tecnalia.com . .
Tecnalia * CO, emission taxes

2200
o1 . - w00 2016/2017
Building Technologies Division 1 Amin (<) o |
105 160,0
\ 1400
N
\ 100 1200
95 1000
N —
80,0 . o .
\ 9 Biomass Boiler
\\ -1 |
85 “ 1
(I
~N N ||
\= A.“q-c‘\MG?OJP\W"\O’\m-—tr\mva;’dV\""O-'OQ;jl;;;L\‘;
75 NONOANBRO MNP ONONINMOIATOONHAIRNANTINO NG
T (oc) HEHEHEANANNANNNONNTLTTTNNNDNOOOONNNNO®
IIIII _ L

-30 -25 -20 -15 -10 -5 0 5 Fortum Tartu. District Heating Networ k of Tartu, Estonia
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3.6 Operation criteria

e Reduce network loss
* Lowest posible distribution T

L
=

e PO el gt w3 v e wabe
- TOR0 O W RiE TOSALDAT L. WY W
=a=d0 700 heaing perna ot s wiser

e X0 parts o pecies

| |
|
30 | r

Heat Losses of Heat Distribution [94]

— —

Bainad om hasa) e 90 N S Anase Mt

T +——
0.0 0.5 1.0 1.5 2.0 2.5 1.0 35 4.0l
Cannemcm Density [MWh {y m]

J. Good etAI Conference on Biomass for Energy, Industry and Cllmate Protection, Rome 2004
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& Waste Heat Sources
MONS * Industrial waste heat
HERIOT_ * Solar thermal Systems
I RTRuonal
& WAL T - tviicin * Low grade heat (heat pumps)

e Geothermal
Roberto GARAY MARTINEZ ° La kES/RiVEFS
roberto.garay@tecnalia.com

Tecnalia * Exhaust from cooling applications ( ~20-302C)
Building Technologies Division e Air-driven heat pumps

 \Waste to heat
* CHP systems (?)
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e
* Process cooling.
B UMONS

s Sy « Commonly reject heat goes to atmosphere.

HERIOT = nreverons  Complex systems which require maintenance & consume
WATT jﬂ\ UNIVERSITY B .
./ UNIVERSITY electr|C|ty

* Potential (almost) free heat source for DH
Roberto GARAY MARTINEZ

roberto.garay@tecnalia.com ° (Some examp|ES)

Tecnalia
Building Technologies Division
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@ Heating froF DH (space heating & DHW)
Er
v UMONS ‘_ i o i S %
de rrrrrrrr sité de Mons SO0 WS
HERIOT '— INTERNATIONAL ‘ PrOE"ESS: mr‘-n ) ri -
SEOWATT %\ UNIVERSITY g (p Gﬁy
A/ UNIVERSITY Wlt:hﬁu'EE_%t.Eeuse) E D
cu'rq | "::E - —
Roberto GARAY MARTINEZ it
roberto.garay@tecnalia.com Space COOImg =
Tecnalia — |
Building Technologies Division
High Grade
heat

(nat. Gas)
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AUTO-
CLAVE

Process

EXISTING SYSTEM

Comnfort
cooling

Industrial waste heat

Water from autoclove

.37

K
(warm water)

55
tank 30m3
; N [o-] | (het water) Seace heating 70/50
25 Q ALTER NV > Y4

HP keeping
temperature at tank

78..30° i i i 3 :
<> 60/75 e s~ s >eo/?5/105

Hodtpane:

HP keeping temperature Pump keeping D H N et
6..8C after Hﬂ . temperature
P keeping at cendencer sidel
temperature at tank

@sw ’ . . gss,‘as 75

g
E_@) % [ | to DH netwprk  DH net
% = 4@ 45 557 (FORTUN TARTU)
i ) ) . 45..60°
Pump keeping level ot HP keeping temperature Pump keeping
bretk tank B..EC after HP temperature
(werking if <0C) at cendencer sidel

Process cooling & DH injection
2 stage process (2 heat pumps)
800 kW
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Building Technologies Division

Industrial waste heat

PRINTING FACTORY CASE

(re—use of heat from hot gases)

<90°C (glycol /water)
> 250kW

NV /N

<

Hot gases from
drying process @ 3FS

to DH network

HVAC
space cooling

-
()

i 60..63"

Y : 45..55°

9..12" 14°...20" : O‘

Process
cooling

14°..24°

DH return

DH Supply
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Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division

Industrial waste heat

Lisdwiil nilsutisss

h oFog i
T lasem 0 -
B |smaT iy .__.-"
[ DG
I
. Peau Frlrmishitk
Inanejurs _ it
] ]
- | D e . .- .
i i DR |LAHGE ~
- iy
TE53 K | =1 L |aee
- . 1 ) :I i
2T (4000 }':EL.-'
L] B

1. Direct heating of economizer water
2. Indirect heating of economizer water -

3. Indirect heating of fresh water S

- LY pondenssat
"H

e Condensate smk
" from Boiler
- system e
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<RELOTED  Heat Pumps

@)
RO
+ Typical applicati
ypical applications.
t"’ UMONS * Deep Geothermal
HERIOT i nrmons . Sf.\allo.w Geothermal
WATT 2UT UNIVERSITY e Air Driven
* Performance
Roberto GARAY MARTINEZ * Good COP levels at ~55-652C DH Flow
;Zt’re];tl;'gara\’@tec”a"a'com  Economic performance requires on electricity mix
Building Technologies Division ] Sma” DH networks
* Fairly economic
e Escalable

* Only requires electric supply (virtually everywhere in EU)
* Typical heat source in new DH networks
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{@

En . .

o * DH network in Vinge (DK)
t"? UMONS * New town. Presently ca 100 hab.
HERIOT |z prmyrone * To be populated up to 20.000 hab.
PWALT A s * 55°C Flow T.

* Portable Heat Pump System
Roberto GARAY MARTINEZ * |n container.
roberto.garay@tecnalia.com ¢ Composition
Tecnalia e % HP

Building Technologies Division
g 8 e Sotorage tank

* In-line heater for peak loads
e Additional containers to be installed in the future

* To be superseded by larger heat source when town grows
* Eventually biomass boiler/CHP
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Heat Pumnbs

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division
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tRELOTED  Heat Pumps

o2 |

-
M
20.000 wES
B UMONS o0 mE4
doiesed  fusalrerio " Université de Mons ' mE3
HERIOT /\’g INTERNATIONAL 10.000 e
HELLENIC .
2 WATT égk UNIVERSITY mEl
Y/ UNIVERSITY mB7
5.000
M B6
Roberto GARAY MARTINEZ o - mB5
roberto.garay@tecnalia.com SIS ENRERRNIEATIIEIRAILAG MY
[ B o N o Y o A Y A Y o AN Y I o I o B ¥ I oY I o Y ¥ I o I o Y o N o I o N o I N o N ¥ B o I |

Tecnalia
Building Technologies Division
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o2

:

v UI\/IONS * [nnovative uses
s Sy * Reject heat from supermarket cooling applications
HERIOT R prEmyow * Reject heat from data centres

% WATT UNIVERSITY

/ UNIVERSITY

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division
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COPyp ()
O = M W B L ooy a0

—
[=]

-15 -10 -5 0 5 10

5H Supply Line
T GC axmit = 35 [C] 5H Return Line

DH Return Line D'H Supply Line
Heat Pumps [ 0=t 1 11
Gas cooler SH Desuperheater DH Heat Exchanger

High-stags
COMprassor
F

e Supermarket

Medium temperature
room
Booster
COmPressor

Low temperature
Foom (freezer)

—+—SH Only —8—DH (SH Priority) —@—DH Only

Heating cost Ch (€MWh)

-15-14-13-12-11-10 9 8 -7 6 5 4 3 -2 -1 01 2 3 4 5 6 7 8 9 10
Outdoor temperature (°C)

Qutdoor temperature(°C)

Adrianto, HeatRF Heat Recovery from CO2 Refrigeration System in Supermarkets to District Heating Network, 2018
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<RELOTED  Heat Pumps

* Reject heat from data centres
%* UMONS .
| Uniersisad  EustalHerro Université de Mons ° FGH Zurlch.

%< INTERNATIONAL

Ry * Housing Community

* Various housing blocks, each with specificities (insulation &
heating system)

Roberto GARAY MARTINEZ .
roberto.garay@tecnalia.com * Close to 2 main datacentres (Central DCs for Bank &

Tecnalia Insurance companles)
Building Technologies Division -

. Credit Suisse
~. Uetlihof
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! l’r-ﬁ@@@ [ xr

Heat Pumps

e FGH Zurich.

e “Cold” DH network @ 20-302C
* Heat pump in each block

* Space heating T according to specific Flow T for buildings

e DHW T according to standards
* 1 heat pump (buildings with SHT >DH T)

e D hoat niimnec (hiiilldinse with CRH T « NH T)

»
»

I
A!’ (L]
L e o

-

< 3

Liefergrenze
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CHP

456+486=942% |
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CHP

Hot water circuit {calculated with Glycol 37%)

Recoverable thermal output = 31345 KW
A w e e VS ARE AR e DM iAg f'lq-.m'lﬂ'lllﬂﬂ-]

Hot water flow rate "' 161,0 m*h '

T00°C |
W Losmaw | CRIT LI 1w
Y
- mc;l 12“: H]'!.Ei:ll::zil' g LT Exhaust gas 1 .
" !
309 kW AB4 KW I I
J_ M o00ec !
" Lube oil Engine fp=——— = | = 4 @ lte=s=e=es ‘
|
P, A L B O O O s B O ~ 3G T
e el rH'H'E h a4 i [ 11~u'cJ!
BT ™ J’ mu.‘LJ-C b
- H-?I:w :
Intercoolk < lube ol .
Low temperature circuit (calculated with Glycol 37%) |, | 5=5e" |- ‘r'-i,;.;.,' .
N i "“h,,;
Heat to be dissipated = 207 KW Mo | u,r-l:h : YL
(AW aHemtoE 5 A pEre B ORHing uqunumtnu-] lmimemims | - s e
Cooling water flow rate "| Bo0mYh | max. 30 °C ‘
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CHP

SnTPV [MW]

40.000

35.000 A

30.000 1

25,000 1

20.000 A

15000 4

10.000 -

3.000 1

rf ‘\‘
1' \
l \
] \\
FN
' \
\
I \
] A
I \
" = 148.760 MWh \‘
i ', LOAD
¥ \
CHP \
\\\\.—.—.—-—
= §4.203 MWh -



mailto:roberto.garay@tecnalia.com

tecnalia ) smies
<RELQTED

R, UMONS

dd Euskal Herriko niversité de Mc
le V Ubrtll

HERIOT % INTERNATIONAL
% TWATT %< oxwersiry

/ UNIVERSITY

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division

CHP

* Nikola Tesla Power plant
 (Belgrade, 300,000+connetions)
* Presently Electric power plant
* Conversion to CHP
* Connection of condenser to DH netork

* Within a wholistic plan
* Reduction of carbon footprint by 45%

Chinese company to build heating
pipeline in Belgrade

Serbia | June 8, 2017 | Commen ts: 0 | Author: Balkan Green Energy News |

Mali said the EUR 200 million project is very important both because it brings annual savings of about EUR 43
million or about one third of the EUR 140 million which the Belgrade district heating company spends for gas

imports.
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4. Solar Thermal in DH
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<RELOTED 4.1 Large Solar

@ * DHs

e Large & continous heat loads
tﬂ’ UMONS * Large energy bills
HERIOT | nrevwmona: e ST
GWALT - twssin  Discontinous heat production

* Free heat

Roberto GARAY MARTINEZ e (isolated systems) non optimal heat usage
;Zt’re];tl;'garaV@teC”a“a'com * (isolated systems) expensive to set up & mantain
Building Technologies Division ° Oportunity

* Optimal heat usage
* Lower (specific) upfront & maintenance costs

e Drawback

* Higher temperature levels (than in isolated systems)
* Transmission losses
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4.1 Large Solar

Silke‘ org

Radisson|Blu Hotel

7\
® scandic Silkeborg Rapirfabrikken, Silkebo.
= pI

Hvinningdal 195

Silkeborg SDH system

http://arcon-sunmark.com
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4.1 Large Solar e
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figure: planning collector field

940 R 34

[

HELIOS, SDH conference Graz, 2018
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4.1 Large Solar

* Specific ST panel systems (~15m?)
e Systems installed over ground

* Large panel arrays

* Relevant use of land

e Substantial energy savings

* Substantial economic saving
e Cost of heat ~20-30 €/MWh
* (vs 40-50 €/MWh with fossil fuels)
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{0

:
- MONS * SDH without storage
Rl  Limited to periods with relevant solar input (summer)
HERIOT & o * No production during night periods
EWATT s G, _ .p o g night p
* Sizing limited to summer loads
Roberto GARAY MARTINEZ * Storage
roberto.garay@tecnalia.com e Increase solar fraction
Tecnalia

Building Technologies Division o Heating by night
* Heating during autumn & Winter

e Other benefits in peak shaving
e Can store heat from other producers even without solar input


mailto:roberto.garay@tecnalia.com

tecnalia ) s

%?EELOTED 4.2 Storage

* Da eek storage
g*  UMONS A &

de IP Vdad E bkrqu etk rriko Université de Mons L St ratified ta n ks

HERIOT (< INTERNATIONAL
@WATT UNIVERSITY

UNIVERSITY

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division

thermal solar plant

2.000 m2 - 1st phase
(10.000 m?2 - final stage)

VaVaVaVid

landfill
o—6—6—6—0

- landfill gas

~ gas (reserve)

renewable power by
I Solar Graz

-
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4.2 Storage

e Seasonal storage
* Pit storage

¢

SILID

solarinstallation+design

L

R

45 G

30 -85°C

Solar

450.000 m?

250 MW
Wh

Reference project in progress — Solar district heating:

Feasibility Study BIG Solar Graz

Seasonal Storage
1 800 000 m*

A

P Dr-bv——x«

\‘
N

T90°C

w'c

€%°C

120 MW "’

Graz

Fakkrchen bel Graz

.} /// m Gasboilerl g
o ;
4 41 MW }. 55 mw ks 2
165 GWHh 217 GWh - &
! skl 96 MW o | a
w-60¢_ | Heatpumps ssc |
7/ ! =
|96 MW ‘ 2 GWh :
"’// o L
67 GWh
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planenergi.eu

Dronninglund District
S Heating; 37,573 m2 of
N g solar collectors and
62,000 m3 pit heat
storage

~2m3/m2

ramboll.com
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&  UMONS * Seasonal storage
st Sugaitierto "~ Univerité de Mons * Pit storage
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planenergi.eu

Dronninglund District
S Heating; 37,573 m2 of
N g solar collectors and
62,000 m3 pit heat
storage

~2m3/m2

ramboll.com
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4.2 Storage

e Seasonal storage
* Pit storage

Investment cost** per m* water equivalent* [€/m®yg]

400
1 \ *) water equivalent volume: A Tank (TTES)
Hanover . LAT,
1 \ V=V - oM p.SM TS :
350 Y — WETVSM o e w - ATw + Pit (PTES)
1 . Hamburg SM: storage medium " Borehole (BTES)
] W: water
300 ‘ AT usable temperature difference  ® Aquifer (ATES) —
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https://backend.orbit.dtu.dk/ws/files/141970828/Untitled 2.pdf
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https://www.solarthermalworld.org/news/seasonal-

pit-heat-storage-cost-benchmark-30-eurm3
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Q’EELOTED 4.2 Storage

e Some tricks with heat pumps

{@
e Storage temperature not enough (~ by 10-152C)
£ MONS * Heat pump can be use at VERY LARGE COP
WIS Spatee « Primary-side: storage
HERIOT /Y& INTERNATIONAL * Secondary-side: DH
WAL T 2 vvessan * Increased use of solar heat
* Tank not sufficiently stratified
Roberto GARAY MARTINEZ * Heat pump can be used to better stratify tank

roberto.garay@tecnalia.com
Tecnalia
Building Technologies Division

* Primary-side: bottom of tank /outlet to ST

» Secondary-side: top of tank / inlet from ST
* Increased performance of ST field (lower inlet T)
* Increased stratification & better use of heat in DH

e Storage temperature not enough (~ by 202C)
* Heat can be injected in return line of DH
* Onlyin low share (<25% of total load)
* Only if hydraulic design of network allows
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e Some tricks with heat pumps
e Storage temperature not enough (~ by 10-152C)

“®

E‘.—,i QMON * Heat pump can be use at VERY LARGE COP
HERIOT &/\’8 INTERNATIONAL Prlmary-SIde: Storage

WATT 47 UniveRsiTy » Secondary-side: DH
./ UNIVERSITY
* |ncreased use of solar heat

Roberto GARAY MARTINEZ

Sciersborg
roberto.garay@tecnalia.com 2
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Building Technologies Division DOFOTI TN T ‘ 20 MW I
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<RELOTED 4.2 Storage

@ e Some tricks with heat pumps
» Storage temperature not enough (~ by 202C)
tﬂ’ - UMONS * Heat can be injected in return line of DH
dlf_IVERIOT 5 p * Onlyin low share (<25% of total load)

GIWAT'T - R * Only if hydraulic design of network allows

/ UNIVERSITY

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com Supply-Supply  Return-Supply  Return-Return

Tecnalia (premium) (standard) (low grade)
Building Technologies Division

o]

https://www.idae.es/uploads/documentos/documentos_Las_grandes_redes_de_Barcelona_337872ef.pdf
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Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division

4.3 Distributed Solar

* Connection of Building Integrated ST systems to DH

* Advantages

e Greater heat production (than Isolated systems)

e Lower transmision loses (than Large Solar)
No need for storage (if ST in less tan 1/3 of buildings)
Injection in return line substantially increases heat production

Maintenance costs can be reduced (compd to Isolated
systems) if performed by DH company

* No need for land (compd to Large Solar)

e Disadvantages
* More complex & expensive than Large Solar
* Only small solar fractions are achievable without storage
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Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division

4.3 Distributed Solar

e ST systems in facades

* (unglazed systems, mainly connected

to return line)

e When ST needs to be installed

* Connection to DH cheaper than
isolated systems

* No need for backup heat source

* Negative Operational costs

* DH purchases heat at a fraction
of DH heat cost
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H ST without

Heating heat pump
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M. Lumbreras, et Al. Unglazed solar thermal systems for building integration, coupled with district heating systems... Journal of Facade Design and Engineering, 2018
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<RELOTED 4.3 Distributed Solar

@ e Technical issues to be considered
Prelimi tudy. To be refined
* rFrelfiminar stuay. 10 be retrine
'«‘ai‘ UMONS L .
s S S5 ce Mo » Systematic injection in return line
E\ﬁ%% £ Do * Only valid for low solar fractions

& oxiveisis * Only valid for a limited number of

connections
Roberto GARAY MARTINEZ

roberto garay @tecnalia.com * Business issues to be considered
Tecnalia ] . ] ]
Building Technologies Division * Economic performance varies with DH heat price

* DH operators make their business* on Heat production
& Distribution. ¢ Will they allow this kind of systems?

M. Lumbreras, et Al. Unglazed solar thermal systems for building integration, coupled with district heating systems... Journal of Facade Design and Engineering, 2018
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fRELOTED 4.3 Distributed Solar 4

s 7 cmasta b at ot Bl |

. . * Analisis de potencial 4
* Integration of ST fields over y:voﬂu?jd%desde .
o g integracion de %
existing DH networks (2) maels
t“’ UMQHS in Barcelona
Eﬁ%% ) BEEENE * Large ST fields (over factories)

A/ UNIVERSITY

* Connection of Building

Roberto GARAY MARTINEZ Integrated ST
roberto.garay@tecnalia.com
Tecnalia * Different DH heat price in each network

Building Technologies Division

https://www.idae.es/uploads/documentos/documentos_Las_grandes_redes_de_Barcelona_337872ef.pdf
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Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division

https://www.idae.es/uploads/documentos/documentos_Las_grandes_redes_de_Barcelona_337872ef.pdf

4.3 Distributed Solar

 Large Solar in Ecoenergies network (biomass)

e Profitable Return on investment if solar fraction <~30 %
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<RELOTED 4.3 Distributed Solar

@  Large Solar in Ecoenergies network (biomass)
Er
* Levelized Energy costs increase if Solar Fraction >30-35 %
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https://www.idae.es/uploads/documentos/documentos_Las_grandes_redes_de_Barcelona_337872ef.pdf
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@ e Large Solar in Districlima network (waste
Er . . .
incineration)
t"’ UMONS * Not profitable due to low cost of heat

HERIO l ’_ INTERNATIONAL
- HELLENIC
M I I UNIVERSITY

L\I\ ERSITY

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division

https://www.idae.es/uploads/documentos/documentos_Las_grandes_redes_de_Barcelona_337872ef.pdf
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3.3‘:5E|_Q-|-E|:> 4.3 Distributed Solar

O * Building Integrated Solar in Districlima network

(waste incineration)
%* UMONS

s Egaento  Unersié ce Vons * Heat production doubles when compared to isolated
HERIOT /\'g INTERNATIONAL SyStem
EWATT % S

UNIVERSITY Rad. Produccién | Aport. Aport. solar

{kWh) solar solar solar interna (red Apnrt.' s .re'd
S . . rer de distrito
incidente campo consumo interior edificio)
I
Roberto GARAY MARTINEZ 128.812 52.879 50.374 24,605 25.769
roberto,garay@tecnala.com
Tecnalia
. . . 7.000
Building Technologies Division —
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https://www.idae.es/uploads/documentos/documentos_Las_grandes_redes_de_Barcelona_337872ef.pdf
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e &ég;\ HELLENIC
M I I UNIVERSITY

UNIVERSITY

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
Tecnalia

Building Technologies Division

4.3 Distributed Solar

* Building Integrated Solar in
Districlima network (waste incineration)
* Project costs include only connection to DH
* Positive internal return rate in many projects
e (even for low cases with low cost of heat)

https://www.idae.es/uploads/documentos/documentos_Las_grandes_redes_de_Barcelona_337872ef.pdf

Nomenclatura

SCH1TIP1CAS1
SCH1TIP1CAS2
SCH1TIP3CAS1
SCH1TIP3CAS2
SCH2TIP1CAS1
SCH2TIP1CAS2
SCH2TIP3CAS1
SCH2TIP3CAS2
SCH3TIP1CAS1
SCH3TIP1CAS2
SCH3TIP3CAS1

3,20%
6,20%
4,30%

14,60%

6,30%

3,90%

1,10%

SCH3TIP3CAS2 12,50%
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