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0 Abstract
The aim of this Deliverable is to present simulation activities carried out for the performance
assessment of passive BRICKER technologies considered for installation in the Turkish
demonstrator.
Paragraph 1 reviews the retrofit interventions on the building envelope of Block A. These are
distinguished between works within and out of the scope of BRICKER project. The interventions
on external walls and roof and the installation of lightweight ventilated facade are in particular
the focus of the BRICKER project. This information represents the final decision of building
owners and project consortium as a consequence of public tenders.
Paragraph 2 presents the assumption and parameters used for the development of the
numerical model of the ventilated façade, the most innovative passive technology considered
for the BRICKER project.
The impact of interventions in terms of building energy demands and consumption are
presented in paragraph 3. The overall heating is calculated for the different building blocks
before and after renovation.
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1 Retrofit interventions
1.1 Opaque structure
1.1.1 External wall
All the exterior walls (see Figure 1) are going to be insulated with 30 mm of insulation layer. The
material will have heat, fire, moisture and water-proof characteristics and it will contain organic
and inorganic compounds. Its thermal conductivity will be lower than 0.040 W/(mK). Exterior
paint is going to be applied on the insulation. The building is confined with 1250 mm high and
20 mm thick marble baseboard.

Figure 1. Location of the renovation of building’s external walls.

All opaque structures in the modeling have been created by using the building materials and the
relative thermos-physical properties provided by Adnan Menderes University and Onur Enerji.
A thickness of 3 cm insulation determines a U-value of 0.517 W/(m2K) which suits Turkish
Standard TS 825 for Aydın.
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Table 1. Optical and thermal properties of the renovated building wall assembly (from inside to
outside).
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As the insulation is going to be applied as 30 mm on the existing walls, there is a need of
enlarging the existing marble sills, in order to prevent any water penetrating to the wall layers.
Replacing the existing marble sills will be a very expensive and time consuming work item. So
instead, a 2 mm aluminium plate will be manufactured with a detail based twist and painted
with electrostatic powder paint to white. Painted surface shall be coated with protective foil.
Aluminium sills are going to be glued on the existing marble window sills with panel glue and
edges will be insulated with polyurethane sealant. Aluminium sills shall be applied on all marble
sills in Block A.

BRICKER
GA nº 609071

Simulation report of Turkish demonstrator. Passive system integration

Figure 2. The proposed aluminium window sills perspective-section

Additional to this, there is a need of enlarging the existing marble copings. 1.5 mm aluminium
sheet strand coping will be applied by omega-shaped 3 mm galvanized structural sheet and
aluminum H profile at the corners. Anodized or powder paint RAL code will be used in order to
achieve the same color with the exterior paint. All the existing vertical drainpipes will be
renewed and replaced according to the new condition of the facades. The aluminium copings
shall be placed at along all the parapets except the exagonal part of the block.

1.1.2 Roof
At present condition the roof structure is not insulated and in order to reduce the cooling
demand and heating demand, all the roof is going to be insulated by 30 mm thick heat, fire,
moisture and water-proof insulation material with organic and inorganic compounds. The λ
value of the insulation material to be applied is not going to be higher than 0.04 W/(mK). Interior
roof parapets will be covered with 20 mm insulation until the copings. The first and most
important requirement of the roof water inlets is to avoid ponding water on the roof terrace.
Therefore, the slope of the roof has to be adjusted accordingly. Terrace slope will be adjusted
heat insulated patio filters will be used.
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Table 2. Optical and thermal properties of the renovated building roof assembly (from inside to
outside).
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Figure 3. Location of the renovation of building’s roof.

BRICKER
GA nº 609071

0.008
U [W/(m2K)]
0.893

Simulation report of Turkish demonstrator. Passive system integration

1.1.3 Lightweight ventilated façade
One of the key interventions of the BRICKER project in the Turkish demo building is the
application of a lightweight ventilated façade. This passive retrofitting solution represents a
sustainable lightweight ventilated façade applied as a second skin on the existing façade. A
naturally vented cavity is located between these two skins creating a void gap for “chimney
effect”. A new low density product will be developed to get benefits in terms of structural loadbearing, and as acoustic and thermal insulation. A flexible, adaptable and easy to install
aluminium structure will support the ventilated façade allowing an easy assembly and
disassembly work of the modular external boards, and reducing the loads on the existing façade.
A surface area of 783 m2 will be covered with white polymer concrete (see Figure 4). The
thickness of the panels are 2 cm, which is the minimum requested thickness for locating the
embedded anchors needed to fix the supporting aluminium profiles over the façade panels. The
basis weight of these panels is 37 kg/m2. Panels longer than 113 cm have two rows of 7
embedded anchors and panels 113 cm long or shorter have two rows of 5 embedded anchors.
All the panels are fixed to aluminium profiles designed by ACCIONA.

Figure 4. The lightweight ventilated façade shall be applied on the white colored facades.

Figure 5. Detail of aluminium anchoring profile.
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1.2 Transparent structures
Solar control films are going to be used for all the windows on the western and eastern facades
of Block A, covering an overall surface of 1200 m2 (see Figure 6). The optical properties of the
selected film (“SOLARMASTER Dbl Low M20SISR”) are shown in Table 3.

Table 3. Optical properties of coating films.
Optical properties
Solar transmittance 𝜏𝑠𝑜𝑙
Solar reflectance 𝜌𝑠𝑜𝑙
Solar absorptance 𝛼𝑠𝑜𝑙
Visible transmittance 𝜏𝑣𝑖𝑠
Visible reflectance 𝜌𝑣𝑖𝑠

Double glass
0.13
0.65
0.22
0.18
0.63

Figure 6. Location of the installation of the coating films.

Aluminium sun blinds will be installed on windows located at southern orientation. In particular
5 rows with 25 cm vertical gaps will be installed over the windows. The aluminium elliptical
cross-sectioned profiles with a width of 15 cm will be mounted with an inclination of 30° (Figure
7). In order to prevent any thermal bridge, they will be fixed using constructive aluminium
elements to be set on the external walls with chemical anchors. The distances between each
elliptical cross-sectioned profile is already indicated in the technical drawings of the local
manufacturer.
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However, this intervention will not be installed on the Turkish demo building in the medium
term and therefore will not be integrated in the final building model.

Figure 7. Technical details of sun breakers to be implemented in ADU.

1.3 Renovation interventions out of BRICKER scope
A 420 m2 wound care unit will be constructed at the top of the hexagonal part of the A Block,
due to lack of space in other blocks. Although this addition is out of scope of BRICKER project,
the architectural and engineering projects have been studied by the BRICKER team and
necessary alterations have been considered. This has resulted in the clever and quick
dissemination of the BRICKER system. The hints can be detected at the façade and roof
treatment, glazing selection and electrical and mechanical systems configurations.
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Figure 8. Plan of additional part to A Block.

Figure 9. Elevation of additional part to A Block
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2 Numerical simulation of ventilated facade
This modelling process of the ventilated façade would require a high number of building zones
which would cause high computational effort. Therefore, we developed a three-step procedure
(Figure 10) to simplify the integration of the ventilated façade performance in the whole building
model:
1. Step 1. The ventilated air cavity is modelled as 9 adjacent zones to the external façade.
Each zone has an air node which is connected to that of the lower and upper air cavity
through air leakages creating an airflow network. The TRNSYS [1] - TRNFlow [2] coupling
allows estimating the air mass flow rates induced by natural draft.
2. Step 2. The air mass flow rates computed in Step 1, were used as inputs to Type 1230
[3] in order to assess the heat transfer coefficients of the wall and permit a direct
implementation into a whole building model.
3. Step 3. The heat transfer coefficients of the wall estimated in Step 2 are implemented
in the corresponding surfaces of the simplified whole building model.

Figure 10. Ventilated façade modelling process.

2.1 Step 1: coupling Type 56 to TRNFlow
The inlet airflow rate has been estimated by performing coupled thermal and airflow simulations
[4] using TRNFlow tool.
Only the parts where the façade is installed have been considered for this analysis. Figure 11
represents the Block A plant and highlights the building parts considered in the models.
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BLOCK A2
SOUTH FACADE

Relative north
BLOCK A1

N

EAST FACADE

25°

Figure 11. Building plant where the building parts considered in the model are highlighted.

Figure 12 and Figure 13 report a view of the building SketchUp model used in the simulations
for the east (block A1) and south (block A2) ventilated façade evaluation. The block A1 and A2
have nine floors with a floor area of 65.5 m2 each, each of those is divided into two thermal
zones, the office and the stairwell zone. Considering also a basement zone, each building model
has a total of 19 zones.
Every floor has 4.2 m gross height, except for the 9th floor which is 5.6 m high. The air volume
and capacity of the each floor is the same.
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Figure 12. View of the building SketchUp model A1 used for the east façade evaluation. Green axis
represents relative north, red axis represents relative east.

Figure 13. View of the building SketchUp model A2 used for the south façade evaluation. Green axis
represents relative north, red axis represents relative east.

The office zone (Figure 14) has a gross floor area of 19.43 m2. The north façade (block A1)/west
façade (Block A2) has two windows 1.6m2 each, covering 11.5% of the façade area. The
ventilated façade is applied the east façade (block A1)/south façade (block A2) of 16.485 m 2
area, for a total of 154 m2 over the nine floors.

Figure 14. Office zone SketchUp view.

The stairwell zone (Figure 15) has a gross floor area of 46.06 m2. The ventilated façade is applied
to the east façade (block A1)/south façade (block A2) of 23.835 m2 area, for a total of 222.46 m2
over the nine floors. 39% (15.246 m2 per floor) of the east façade (block A1)/south façade (block
A2) area is glazed by a curtain window. The south façade (block A1)/east façade (block A2) has
a curtain window covering 13.5% of the façade area.
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WI_H

7FLOOR

Figure 15. Stairwell zone SketchUp view.

6FLOOR

WI_H

The walls between the modelled parts and the rest of the building have adiabatic conditions and
the rest of the building is considered as a shading element (see Figure 12 and Figure 13).

WI_H

To assess the inlet airflow rate in the ventilated cavity, the facade air cavity has been modelled
with additional thermal zones to evaluate the air temperature within the cavity at each floor.
The air cavity zones have been connected to each other through
an airflow network model set
5FLOOR
using the TRNFlow tool. Figure 16 represents schematically the airflow network model of the
ventilated façade. The black solid dots represent inlet and outlet air ambient conditions, the
white circles identify the cavity air nodes and the small rectangles mimic the air flow resistance
among two adjacent air cavity zones.
EN_OUTLET

4FLOOR

WI_H

9FLOOR

WI_H

3FLOOR

WI_H

8FLOOR

WI_H

2FLOOR

WI_H

7FLOOR

WI_H

WI_VF

1FLOOR

EN_INLET
WI_VF

6FLOOR

WI_H

Figure 16. Building model section with the airflow network model representation.
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Air links between ventilated air cavities at each floor level and between external nodes and air
cavity are calculated by assuming a large opening condition. The inlet and outlet openings width
is supposed to be the same as the wall width and the openings height is equal to the air gap
thickness.
According to Marinosci C. [5] and Sanchez M.N. [6], the presence of up to 1 cm open joints in
the ventilated wall as well as turbulence effects within the air cavity can be ignored by the
airflow network model without decreasing the accuracy of the numerical results significantly.
Wind pressure coefficients on the building façade have been assessed using Cp Generator tool
[7]. The graph in Figure 17 shows the wind pressure coefficient for east and south façade and
for each wind direction.

Figure 17. Wind pressure coefficient on east and south façade at inlet and outlet opening height.

The convective heat transfer coefficients ℎ𝑐 of the air channel surfaces depend on the mass flow
rate within the air channel and are calculated according to a similar algorithm to the one used
by Type 1230, considering the air properties as constants.
The predicted mass flow rates are summarized in Figure 18 for the stairwell part and Figure 19
for the office part. Mass flow rates range from 0 to 4000 kg/hr and air velocity at inlet up to 2.5
m/s are estimated. The graph in Figure 20 helps to estimate the air velocity at inlet at a defined
mass flow rate. Higher mass flow rates are predicted by the model of south facade as the solar
exposure of the ventilated wall is higher.
Mass flow rates are lower in the ventilated cavity of the office zone as the stairwell ventilated
cavity is 1.75 m wider than the office ventilated cavity. Therefore, up to 95% of the predicted
mass flow rates in the office ventilated cavity are below 3000 kg/h which results in an air velocity
at inlet below 2 m/s. Whereas up to 95% of the predicted mass flow rates in the stairwell
ventilated cavity are below 4000 kg/h which results in an air velocity at inlet below 2.5 m/s.
The stack effect is mainly driven by the temperature stratification along the air cavity height,
which is modelled as 39.2 m high. Field measurements performed by Marinosci C. [5] on a
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ventilated façade 7.75 m high with 24 cm air cavity thickness showed air velocities up to 0.2 m/s.
No comparable application case was reported in literature.

Figure 18. Mass flow rate within the air cavity of the ventilated wall on the stairwell zone.

Figure 19. Mass flow rate within the air cavity of the ventilated wall on the office zone.
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Figure 20. Estimated velocity at inlet considering different air cavity cross section area.

2.2 Step 2: coupling TRNSYS Type 56 to Type 1230
The thermal behaviour of the ventilated wall is modelled in TRNSYS by coupling building thermal
zones (Type 56) to Type 1230, able to model an exterior wall where the outside surface is
massive and has a ventilated air gap behind it. The model was derived from first principles heat
transfer and the algorithms for solar energy collection presented in Duffie and Beckman's "Solar
Engineering of Thermal Processes" [8]. The moisture effects of the air in the channel behind the
wall material are neglected.
The model represents the ventilated wall as an opaque solar collector. The back side of the air
gap has small resistive layer, the temperature and resistance of which are connected to the Type
56 wall for modelling the interior wall heat transfer. The model accounts for:








absorption of solar energy on the exterior surface;
long wave radiation exchange with the sky from the outside surface;
convection to the ambient air;
energy storage in the massive wall;
conduction through the wall;
radiation exchange through the air gap;
convective exchanges to the air stream from both air gap surfaces and conduction
through the resistive layer (insulation).

The model is derived from energy balances on the massive wall, the air stream, the exterior
surface and the interior surface.
The Type 1230 requires as settings the board panel thermal properties and the wall width and
height. Table 4 reports the material characteristics and thermal properties defined by Acciona
for the board panel.
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Table 4. Board panel thermal properties and material characteristics.
Characteristic

Value
0.016
1800
0.88
1.0
0.4
0.9
0.9
0.9

Thickness
Material density
Material specific heat
Material conductivity
Absorptance of exterior surface
Emissivity of exterior surface
Emissivity of inner surface
Emissivity of back surface

Unit
m
kg/m³
kJ/kgK
W/mK

Between the existing wall and the air cavity an insulation layer will also be applied. The insulation
material is considered by Type 1230 as a massless resistive layer modelled as the surface
resistance on the back side of the wall, referred as TSKIN in Figure 21.
As shown in Figure 21, Type 1230 is coupled to Type 56 through the surface temperature of the
wall within the air cavity. Both Types model the surface temperature on the back side of the wall
(TSKIN). Type 1230 accepts this surface temperature from Type 56 and calculates the
temperature on the interior surface of the air gap, while Type 56 accepts this boundary
temperature from Type 1230 and calculates the surface temperature of its exterior wall (which
is actually the temperature beneath the insulation layer, or other outermost wall layer).

.
Figure 21. Connections between Type 56 and Type 1230 (the darker blue resistive layer is common in
both Types).

Each of the surface zones where the ventilated façade has to be installed is connected to a Type
1230 unit where the ventilated wall sizes and material properties are specified. Figure 22 reports
a print screen of the TRNSYS file *.dck which shows the connections between each Type 1230
unit and Type 56.
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Type 1230 unit names are structured as follows: i.e. STW_VNT_WL1 unit represents the
ventilated wall in the stairwell zone at 1st floor.

Figure 22. Print screen of the TRNSYS deck.

Type 1230 also requires as input the inlet air flow rate in the vented air cavity and the exterior
convection coefficient of the board panel. The exterior convection coefficient is set to a constant
0.17 (m²K)/W as the one used in the reference building model. The inlet air flow rates calculated
by TRNFlow at each timestep are set as input to the model.

2.3 Step 3: total equivalent heat transfer coefficient
Type 1230 outputs are post processed to estimate the total equivalent heat transfer coefficients
of the ventilated facade at each time step.
The total equivalent heat transfer coefficient is calculated as the difference between the
convective heat transfer coefficient of the back surface of the wall to the air in the gap and the
radiative heat transfer coefficient between board panel and interior wall.
The coefficients are derived from Type 1230 outputs of airgap convective heat transfer rate and
airgap radiation exchange rate. The airgap convective heat transfer rate is the rate at which
energy is radiated from the inside surface of the massive wall to the inside surface across the air
gap. The airgap radiation exchange rate is the rate at which energy is convected from the back
surface of the interior wall to the air in the gap.
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According to Type 1230 source code, the airgap radiation exchange Qrad_12 [kJ/hr-m²K] is
calculated as:

Qrad_12 = h_rad_airgap *(Area_Wall*(T1_Average-T2_Average))

Where:
h_rad_airgap

= radiative heat transfer coefficient between board panel and interior
wall [kJ/hr-m²K]

Area_wall

= wall area [m²]

T1_Average

= Average exterior air gap surface temperature (T1) [K]. The average
temperature of the back side of the board panel (exposed to the air in
the gap).

T2_Average

= Average interior air gap surface temperature (T2) [K]. The average
temperature of the back side of the wall (exposed to the air in the gap).

According to Type 1230 source code, the air gap convective heat transfer rate Qconv_air_2
[kJ/hr-m²K] is calculated as:

Qconv_air_2 = h_Fluid *(Area_Wall*(T2_Average-T_Air_Ave))

where
h_Fluid

= Convective heat transfer coefficient of the back surface of the wall to
the air in the gap
[[kJ/hr-m²K]]

T_Air_Ave

= Average air temperature [K]. The average temperature of the air in the
gap.

h_Fluid and h_rad_airgap are then averaged over the 9 floors of the building. The total

equivalent heat transfer coefficient is calculated as:
h_tot = h_Fluid - h_rad_airgap

The heat transfer coefficients are input in the simplified building model to the building model
surfaces where the ventilated façade is installed.
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3 Simulation results
3.1 Heating and cooling demands
The energy performance of the renovated building envelope in terms of heating and cooling
demands is evaluated for the same building boundary conditions presented in Deliverable
D.4.24.a. The simulation results are here presented. As in the scenario before renovation, the
indoor air temperature is kept to 24°C during the heating season whereas to 25°C during the
cooling season. Heating season goes from 1st of November until 15th of March, whereas cooling
season is nothing but its complementary period.
The achievements after renovations are plotted in Figure 23. In order to have a special focus on
the contribution of the BRICKER passive technologies installed in the Turkish demo building,
three simulation cases are developed:




Case 0: it corresponds to the building before renovation (see Deliverable D4.42.a).
Case 1: it corresponds to the case with full renovation of the building envelope as
described paragraphs 1, except for the installation of the lightweight ventilated facade.
Case 2: as Case 1 but including the lightweight ventilated facade.

Figure 23. Comparison of heating and cooling demands for Case 0, case 1 and Case 2.

From simulation results, it can be seen as the main contribution in reducing heating and cooling
demands occurs from Case 0 (before renovation) and Case 1. Here the heating demand reduces
from 74.3 kWh/(m2y) to 63.0 kWh/(m2y) (-15%) after renovation. Similarly, cooling demand
reduces from 89.9 kWh/(m2y) to 79.5 kWh/(m2y) (-11.5%). The installation of the lightweight
ventilation façade does not contribute in any further reduction at whole building level. The
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reason of this result is motivated by the fact that the ventilated façade is installed in some
specific building zones which are partly unconditioned zone (i.e. stairwell).
In order to examine in depth the impact of the lightweight ventilated, it is necessary a closer
focus on those zones directly affected by its presence.
As shown in Figure 24, the whole building simulations predicted between 1-2% energy savings
in terms of heating and cooling demand of the model zones where the ventilated wall is installed
(Case 2), compared to the building model with just external insulation (Case 1).

Figure 24. Energy demand for heating and cooling of the model zones with ventilated façade.

Therefore, the effect of the ventilated wall over the energy balance of the whole building is
almost null if compared to the building with external insulation. A better performance during
summer season is counterbalanced by a scarcer performance during winter season. As shown in
previous analysis, better performance could be obtained by closing the façade air cavity during
winter time.
The graphs in Figure 25 and Figure 26 report the predicted zone air temperatures in the stairwell
at the 5th floor by the reference model representing the building before retrofit intervention and
by the model representing the building with the ventilated wall, run in free floating mode.
Temperatures on the horizontal axis refer to the reference model and temperatures on the
vertical axis refer to the model with the ventilated wall.
Zone air temperatures are generally 1.5 K and 2 K higher in the ventilated wall case compared
to the reference case in block A2 (south façade) and block A1 (east façade) respectively. The
temperature increment has a constant trend over the whole simulation period, causing a
reduction in heating demand but an increase of cooling demand. This temperature trend
underlines again the dominant effect of the insulation layer over the ventilated air cavity one on
the zone air temperature.
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Figure 25. Air temperature in the stairwell zone at the 5th floor of block A1 in winter (left) and
summer (right).

Figure 26. Air temperature in the stairwell zone at the 5th floor of block A2 in winter (left) and
summer (right).

Whereas no significant improvements are evident in the energy balance and in the zone air
temperatures, the ventilated wall effect can be observed by plotting the surface temperatures
on the back side of the existing wall, with and without the ventilated façade.
The graphs in Figure 27 and Figure 28 report the wall surface temperatures and the equivalent
convective heat transfer coefficient on the back side of the existing wall for block A1 (east
façade) and A2 (south façade). Temperatures on the horizontal axis refer to the reference model
and temperatures on the vertical axis refer to the model with the ventilated wall. Simulation
results showed that the installation of a ventilated wall reduces surface temperature range from
0-25°C to 10-25°C during winter and from 20-40°C to 20-35°C during summer. The effect is more
evident in Block A2 than A1 because of the more effective facade orientation. During summer,
the ventilated cavity keeps surface temperatures below 30°C, whereas surface temperatures in
the reference case raise up to 40°C.
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Figure 27. Surface temperatures on the back side of the existing wall of the office zone at the 5th floor
in block A1 in winter (left) and summer (right).

Figure 28. Surface temperatures on the back side of the existing wall of the office zone at the 5 th floor
in block A2 in winter (left) and summer (right).

The equivalent convective heat transfer coefficients here reported are averaged on an hourly
basis and over the building floors. They represent the specific rate per 1 K temperature
difference between wall surface and air at which energy is convected from the back surface of
the interior wall to the air in the gap. Convective heat transfer coefficients are strictly related to
the mass flow rates within the air cavity. Therefore the higher is the mass flow rate within the
air cavity, the higher is the convective heat transfer coefficient.
The predicted convective heat transfer coefficients range up to 135 W/(m²K). In general,
convective heat transfer coefficients between 20 and 30 W/(m²K) have the highest frequency
both during winter (39%) and summer (36%). During summer, higher heat transfer convective
coefficients are more frequent (53% frequency against 35% in the winter) and the ventilated
wall contributes to the decrease of cooling demand.
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Figure 29. Frequency of the equivalent convective heat transfer coefficient of the surface on the back
side of the wall adjacent to office of block A1 during summer and winter.

Figure 30. Frequency of the equivalent convective heat transfer coefficient of the surface on the back
side of the wall adjacent to office of block A2 during summer and winter.
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Figure 31. Frequency of the equivalent convective heat transfer coefficient of the surface on the back
side of the wall adjacent to stairwell of block A1 during summer and winter.

Figure 32. Frequency of the equivalent convective heat transfer coefficient of the surface on the back
side of the wall adjacent to stairwell of block A2 during summer and winter.
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3.2 Energy generation system
As described in Deliverable D4.24.a, the evaluation of HVAC performance is not an easy task.
This is due to a number of limiting issues that impede a detailed simulation of whole system
performance. These can be summarized as follows:
1. The return water pipe of heating and cooling loops from the building are shared among
building Blocks A, C and D. Since the focus in the BRICKER project is the renovation of
Block A, it is not possible to meter the corresponding energy flows and temperatures to
and from the building.
2. Mass flow rates and power consumptions of circulating pumps, performance
characteristics of existing gas boilers and compression chiller at different working
conditions are missing or not sufficient for a detailed numerical simulation.
3. The control logic of system components is not standardized. The regulation of valves,
the operation of pumps or the activation of working schemes are done manually by
technical staff taking care of overall system management.
In such circumstances, detailed transient simulations as a methodological approach for fostering
the knowledge and awareness of a real system lose their effectiveness due to the great number
of missing information and assumptions required.
In order to calculate the performance of the existing system (which is in other words the base
case scenario for BRICKER system), substantial simplifications are required. In order to cope with
the first limitation, it is assumed that the activation of heating or cooling modes is carried out
ideally any time heating or cooling demands are present. Energy delivery from the central
system is delivered assuming a constant average thermal (heating) and electrical (cooling) that
does not change with environmental or operational conditions. An overall seasonal efficiency of
heating and cooling system is assumed based on literature and former experiences. Heating
system as an overall efficiency of 85%. Cooling system (including electrical consumptions of
compression chillers, circulating pumps, wet cooling towers) has a seasonal performance factor
SPF of 3.5.
Therefore, the calculation of the final energy and primary energy demand can be directly
calculated from heating and cooling demands calculated after renovation (Case 2) in paragraph
3.1. The base line scenario is listed in Table 5. Because of the assumptions here adopted, savings
of final energy, primary energy and CO2 emissions are directly proportional to the reduction of
heating and cooling demands, which amount to -15% and -11.5%, respectively.
Table 5. Calculation of the scenario after renovation (Case 2) for the Turkish demo building.
Building load

Unit

Heating

Cooling

Building loads
Final energy
Primary energy
CO2

kWh/(m2y)
kWh/(m2y)
kWh/(m2y)
kg CO2,eq/(m2y)

63.0
74.1
91.9
19.2

79.5
22.73
71.9
12.9

BRICKER
GA nº 609071

Simulation report of Turkish demonstrator. Passive system integration

4 Conclusions
In this report, the renovation potential of the Turkish demo case has been investigated, with a
particular focus on the effectiveness of the BRICKER technologies installed.
At whole building level, the reduction of heating and cooling demands due to the installation of
the passive BRICKER renovation packages is around 15% and 11.5%, respectively. The impact of
the lightweight ventilated façade is almost negligible on the whole building. Hence, simulations
predicted between 1 and 2% energy savings in terms of heating and cooling demands of the
model zones where the ventilated wall is installed, compared to the building model with just
external insulation. Therefore, the effect of the ventilated wall over the energy balance of the
whole building is almost null if compared to the building with external insulation. A better
performance during summer season is counterbalanced by a scarcer performance during winter
season. As shown in previous analysis, better performance could be obtained by closing the
façade air cavity during winter time.
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