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BUILDING STOCK ANALYSIS
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Type of Buildings
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PROJECT DATA INVENTORY

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
[ Care facility EEESchool [IResidential [ Office [E=O0thers -—®—Total
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
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INFO ABOUT INSTALLED HVAC

zooo ] oo :
100:00 B 50'(_)() ] ;
Demand Installation
Heat Cool HP HEX

Minimum 14,55 0,00 Minimum 15,75 0,00

Q1 50,00 32,50 Q1 38,90 32,50

Median 110,00 82,50 Median 56,00 82,50

Q3 187,75 145,00 Q3 94,50 145,00

Maximum 544,84 429,54 Maximum 273,00 429,54
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RELATION WITH BUILDING GEOMETRIE PARAMETERS
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Cost

€1L800000 1 yertical ground heat exchanger €100 - )
€ 1.600.000 - v = 2787 + 101214 T Vertical groun\d\hf:at exchanger
] K = 06232 s
€ 1.400.000 o Eep . D 0 0
€ 1200000 - T H
€ 1.000.000 e €60 4 v = 04171 - 1681 1x + 26406 ~. 0
- = 03988 e -
€ 800000 - P : o~ g a l . 9 o
€ 600000 - y-27965x+93260 i €40 - 0 - E - B
€ 400,000 - Rl = ,«f‘" O Price Vert. Boreholes g 0
O Total cost (Borefield + P) €20 4 O Unit price
/2 — Smart Geotherm Project
€0 T T T T T r "
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STANDARDISED MODULAR HYBRIDGEOTABS
COMPONENT PACKAGES

e Standardised documentation and marketing material
e Standard hydraulic schemes
e Standard drawings
e Standard Tender documents
* Marketing material

* Predefined — standardised — pre-engineered...
* Avoid case-by-case work
* Optimised combination
* Degree of diversification?



hybrid GEOTABS System Scheme Model
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Energy Demand Module (M1)
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Controlling the power of the ground by integration

Sizing the GSHX and the Heat Pump based on load duration curves of building for building stock

Building General
DATA

Measurable data

a

P(w)

A

Load duration curve

B @ python

Interface

Simulations
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PARAMETERS VARIATIONS
Orientation —e———"" Warsaw

South 5 I
Climate zone in Europe e
Madrid

AN

Building Internal heat gains profiles e————Highdenseprofile
StOCk Low dense profile
Heavy structure
Geometry Thermal mass < Light structure Group (A) high insulation buildings
Envelope U-value and airtightness Group (B) moderate insulation buildings
Shadlng System < Screen shading Group (C) low insulation buildings
No shading

\/

144 combinations
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"Weather analy5|s

@ = City or Town above 1000 inhabitants

Average monthly temperature [°C ]

Jan Adarch April July August  September  October  November™ December

Warsaw

——Berlin Helsinki Copenhagen =mUcde-BE == Madrid Rome London

LI_Riga =———Warszawa =———Prague

Average monthly direct solar radiation [Wh/m?]

2 (Intermediate subtropical) > Rome, Toulouse o
3 (continental subtropical) > Madrid, Athens e e
4 (Maritime, temperate warm-> Paris, Brussels, London -
5 (transitional, temperate warm) - Copenhagen, Berlin, Warsaw

9 (transitional cold) = Stockholm, Helsinki warde

January  February  March April May June July August  September  October  November December

——8erlin Helsinki ———Riga =——Warsaw =———Praha =——Coperhagen =—Ucde =———Madrid Rome London
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PARAMETER RANGES

U-Value 0.15 0.17 0.30 0.30 0.35 0.57 0.66 0.73 0.82 0.94
Walls

(W/m?3K)

U-Value 0.8 1.0 1.1 1.5 1.7 2.5 2.7 3.1 4.2 5.7
Windows

(W/m?3K)
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Building envelope & airtightness
categories

e
W/m?2. K W/m?2. K n50 value
Group(A) | 0.8 0.6
1.5 2.0

0.15
Group(B)  [EVEY,

0.50 2.5 5.0
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Ventilation system Fixed flow with heat recovery 36 m3/h per person
Shading system External screen On at 200 W/m?
Occupancy gains Low dense 1 person /20m?
High dense 1 person /10m?
Internal gains high dense office per m? Internal gains ligh dense office per m?
__30.00 _30.00
= =
"% 20.00 5 20.00
T '© 10.00
2010.00 / \ o0
c S 0.0 [ M x
g 0.00 g 0 15 3 45 6 7.5 9 10.5 12 13.5 15 16.5 18 19.5 21 22.5 24

0 15 3 45 6 75 9 10512 13.5 15 16.5 18 19.5 21 22524 . .
Time in day [h]

Time in day [h]

E—— E—— i i E—
— PeOple em— Appliances light e Total People Appliances light Total
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Y INPUT

Surface area
Heat loss surface area
Volume

Window rati

Building stock
database
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Climate &
Building
parameters
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OUTPUT

Automated dynamic
heating and cooling
demand curves

| >

Heating Load [kW]
@

¥ assuw Case()

Heating and cooling
load duration curves

%

Controlling the power of the ground by integration

SIZING

Heating and Cooling load [KW]

Maximum peak load

finimum peak load

0% of the
minimum peak load

Primary system  Secondary system

Duration (h)

Cooling load curve Heating load curve

Sizing of HP, GSHX and
secondary systems

Geometrical parameter (ex. Area)

CLUSTERING

Example:

Cluster 1 - 60 kW
Cluster 2 - 90 kW
Cluster 3 - 150 kW

Cluster analysis based
on sizing and
parameter
combination
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HOW TO EVALUATE OUR BASELOAD
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GEOTABS
Thermal Zone
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Injecting the heat pump
power to the pipes by
model

BES-models

Outputs?

With ideal heating and
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