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The technology and functionality of PTES

Features of Aalborg CSP PTES technology

The lifetime of the PTES is at least 25 years.
The efficiency of the PTES is at least 90 %.
The PTES is capable of storing heat up to maximum 90 °C.

Reliability: Service and maintenance can be carried out without
interfering with normal operation. This gives an availability factor of 100
%.

Charging and discharging power is minimum 90 MW but can be
customized.

Once installed and operating the PTES requires a minimum of
operational resources.

At least 90 % of the components of the PTES are recyclable.

The maximum yearly required amount of make-up water is 1,5%o of the
total volume of the PTES.

* All numbers based on 1.000.000 m3 PTES

4t Generation District Heating 2020-2050 F

Large-scale solarm.

Geothermal li'"il J
g

PV, Wave, |
Wind surplus Tk
Electricity

Heat _ : -
Storage

Industry surplus &—

]

b CHP waste I
incineration

|
Seasonal W
heat storage |

LBORG C8*

- Changing Energy

Future
energy
source

i, =
—— conversion

Two-way
district
heating

CHP
Biomass

gl
ﬂ Centralized

district
cooling plant

4‘ Centralized

heat pump

Cold storage

Also
low-energy
buildings

s




AALBORG C8”

- Changing Energy

The technology and functionality of PTES

Patented solution

Patent 1- Diffusion open top cover construction
to avoid water accumulation inside insulation
material

Patent 2- Top cover surfaced is build in sections,
each with own drain system for surface water

Size of PTES is easy scalable due to
section design




The technology and functionality of PTES

Draining of water and
venting of air

The wedge shaped gravel
layer on top of the top cover
creates a slope pointing
towards the centre of each
section.

The water from the surface
will run to the pump wells in
each section

Under the surface, air
bubbles will raise to the air
vents, placed on the highest
points on the section
borders
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Build up of layers in lid S e . A, Gravel ballast
The top cover design consist D 2 \ 1

of 11 layers of specialized
materials

All materials has been
tested and approved for 25
years lifetime at the relevant
temperature profile

Floating liner
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Pictures from Marstal installation
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Pictures from Marstal installation
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Pictures from Marstal installation
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Pictures from Marstal installation
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Connections between rolls of liner material are
connected via double weld seams.

Weld seams are 100 % tested by static pressure
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Water vapour diffusion through 2.5 mm
HDPE-liner: 3 to 5 g/m?/day @ 90°C o
Development and validation of inverted roof %
. . . oy E
solution: Bunch Bygningsfysik and test facility £ o2
at Arcon-Sunmark :
E
. 0.1
BU ﬁCH
BYGNINGSFYSIK
0.0 ' .
20 29 30 40 50
— Temperature (°C)
Arcon-Sunmark A/S
Report on cover for pit heat storage Water vapour permeability as a function of temperature for a typical HDPE liner [3]
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Test1

Probe 1 - Raferance

Probe 2 - Rockwool

Proba 3 - Rockwool + 100 g H:0

Probe 4 - Nomatec

Probe 5 - Nematec + 100 g H:O

HTR Liner

HTH Liner

Diftusion-open
roc mambrane

Aockwoal insulaticn
22120 mm

HTA Liner

Diffusicer-open
rool membrane

Acckwool insulation
2x120mm

Difusion-opan

raci membeane

| Ga anet with
bt

Nomaiec insulation
B0 mm

Probe 1 - Reference

Probe 2a - Nomatec + gaps

Probe 3a - Nomatec + gaps + 100 g H:0

Proba 4 - Nomatec

Probe 5 - Momatec + 100 g H:O

HTA Liner

Insusztian,

Diffusicn open
roul membrane
Geonetwity
o el
g Nomatsc nsulalion
@ 3x Bmm
= WIIn controilad airgaps
Gacnetwith
tetils
HTR Liner HTR Linar
Probe 1 - Reference Proba 2a - Nomatec + gaps Probe 3a - Nomatac + gaps + 100 g H:O Probe 4a - Nomatac + XPS Probe 5a - Nomatec + XPS + 100 g H;O
HTR Liner Ditfusion-cpen Diffusion-open Diffusion-opsn
root membrans roof membrane root membrane
Gaanet with - Gacnetwith Geonet with
o = st tmtibe et
=2 XPS inaulation
wn empty - Nomaiec nsuiztion — Nomates Insulation 2280 mm
L 3x80mm 3x8amm i
Nomatec insulascn
= Win comirofied zirgaps lih coniralled eirgens e 80
L Geanet with Geocretwity Geonet with
— sextie st — extle
HTA Liner HTA Liner HTR Liner HTA Liner
Test setup
Probe 1 Probe 2 Probe 3 Frobe 4 Probe B
| H | H
o = =)

320009 - Diffusion test. Probes:
Probes and test setup description.

Date: 06-08-2019
Author: MIC

Revision:
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Validation of technology
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1| VisPunkter Skjul Veerdier Zoom Ind Zoom-areal | Gatil Dato Skift Periode Sammenlign Perioder | Udskriv Gem Eksporter il CSV fil

A B MT.2.2 Malepunkt 2 fugtighedsmaler 2 - (%

% B MT.2.3 Malepunkt 2 fugtighedsmaler 3 - (%)

B MT.1.1 M3lepunkt 1 fugtighedsmdler 1 - (2

B MT.1.2 M3lepunkt 1 fugtighedsmaler 2 - (%

-
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Measurements from Marstal
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— Niveau_brende
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Vis Punkter Skjul Veerdier Zoom Ind Zoom-areal

S ¥

Gatil Dato  Skift Periode Sammenlign Perioder

=8 &

Udskriv. Gem Eksporter til CSV fil

. LT.421 Niveau transmitter, brond 1 - {m) B L7424 Niveau transmitter, brand 4 - (r
. LT.422 Niveau transmitter, brand 2 - (m) B L7425 Niveau transmitter, brond 5
B Ninve B LT.428 Niveau transmitter, brond 6 - (

0.06 4

0.04 4

0.02 4

0.00 -

transmitter, brond 8 ~

- (m) . LT.430 Niveau transmitter, brand 10 - (m)

(m . LT.431 Niveau transmitter, brand 11 - {(m)

0.105 m

0.102 m

Sep 2020

Klar

Okt 2020

[13:ss:26 |
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