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Romanian Case Study

Part Il: Analysis of the improvement measures

1. Case Results Il. Energy consumption and Energy Rating of the alternatives to improve the
building

e Case 1: Improved envelope (insulating the exterior walls with 15 cm mineral wool, the upper floor
with 30 cm mineral wool and insulating the slab floors with 10 cm extruded polystyrene, triple glazed
windows (U=0.8 W/mZ2K), air-water heat pump, mechanical ventilation, underfloor heating
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Energy consumption of the technical services of the building

BUILDING (su=332.39 m?)

) . EF EP., EP,..
Technical Services -
(KWhiyear) (KWh/m*-year) (kWhiyear) (kWh/m*-year) (KWh/year) (kWh/m?year)
(KWh/m?-year)
Heating 31695.16 95.36 37463.68 112.71 37368.62 112.43
ACS 20969.03 63.09 49654 .65 149.39 40973.36 123.27
Wentilation 567.78 1.7 1344.51 4.04 1109.591 3.24
Lighting 4286.70 12.90 10150.77 30.94 8376.16 25.20
57518.67 173.05 98613.60 296.68 87627.64 264.23
where:
Su: Usable living area included in the thermal envelope, m2.
EF: Final energy consumed by technical service at point of consumption.
EPtot: Total primary energy consumption.
EPnren: Primary energy consumption of non-renewable origin.
Final energy consumption of the building. Monthly results.
Jan Fab Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Wh) ikWh) {ewn} {ewn} (RWh] {ewny fewh} {Rwny [ELLY kW nj (kW h} [CLH (kW hiyear) KWh/m=year}
BUILDING (.= 322.20 m)
Heating | 4609.7 39529 26964 838.6 5441 - 89 - 6722 14781 32872 49190 22517.0 677
Energy demand DHw] 1700.8 15362 17008 16455 17008 18459 1700.8 1700.2 16459 1700.8 16459 17008 20025.5 60.2
TOTAL 62105 54891 43972 24845 17548 16459 17087 1700.2 22484 21789 49331 6619.8 425425 128.0
Diesal G gf 84593
({Substitution
system)
Electriity
Lighting 503.0 4374 4812 4503 503.0 450.3 - - - 502.0 4812 450.3 42887 120
Gef ] 88099 7648.8 61498 34416 24278 22436 17914 17809 26309 44507 68983 91953 | 575187 173.0
where:
Su:

Usable living area included in the thermal envelope, m2.

Cef total: Energy consumption at point of consumption (final energy), kWh/mz2-year.
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Energy rating of the building: Case 1 Improvement.

Climate zone E1l Use ‘ Other uses

1. ENERGY RATING OF THE BUILDING IN TERMS OF EMISSIONS

OVERALL INDICATOR PARTIAL INDICATORS
- ) HEATIN-G DHW
ﬁs ’c 55.37C e?w?:st:ggs DHW emissions
i B [kgCO.mz-year]. |° [kgCO-/m=year]. .
EEET 29.66 20.88
—— COOLING LIGHTING
Cooling Lighting
Global emissions [kgCO /m2-year]" emissions A emissions E
2 [kgCO./m2-year]. [kgCO./m2-year].
0 4.27

The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result of the
building's energy consumption.

kgCO2/mz2-year kgCO2-year
CO2 emissions from electricity consumption 25.72 8547.58
CO2 emissions from other fuels 29.66 9857.19

2. ENERGY RATING OF THE BUILDING IN TERMS OF NON-RENEWABLE PRIMARY
ENERGY CONSUMPTION

Non-renewable primary energy means energy consumed by the building from non-renewable sources that has not undergone
any conversion or transformation process.

OVERALL INDICATOR PARTIAL INDICATORS
HEATIN DHW
- - G -
1128820938 |- Primary energy Primary energy
209,3-321, @ 264,23 1
’ heating DHW
mmmm g kWhimz-year] | ° [kwWh/mz-yr] | F
020 0 4
4
5151-6438 F 112.43 123.27
26438 G
COOLING LIGHTING
Primary energy Primary energy
Overall non-renewable primary energy cooling [kWh/mz2-year] A lighting [kWh/m?2- £
consumption [kWh/mz2-year] year].
0 25.2

3. PARTIAL RATING OF HEATING AND COOLING ENERGY DEMAND

The heating and cooling energy demand is the energy required to maintain the internal comfort conditions of the building.

HEATING DEMAND COOLING DEMAND
= » a» <J0.00A ]
EEsEs < 6774B 0000 B
85,6-131, ¢ 0,0-00 [¢]
131,7-171,3 D 0,0-00 D
171,3-2108 : 0,000 E
BN I —

L I >
Heating demand [kKWh/m2-year]. Cooling demand [kWh/m2-year].

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary
buildings, ventilation, pumping, etc.). Self-consumed electricity is only deducted from the global indicator, not from the partial values.
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Case 2: Improved envelope (insulating the exterior walls with 10 cm mineral wool, the upper floor

with 20 cm mineral wool and insulating the slab floors with 8 cm extruded polystyrene, triple glazed
windows), air-water heat pump, mechanical ventilation, underfloor heating

Exterior

Air-source heat pump
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‘Saunier Duval

Outdoor unit Hydraulic module

Compact: 12 kW 400V (VWL 125/6 AS3) Equipment: MEH97/6
Gross rated heating capacity: 11600 W
Gross rated heating COP: 4.71
Gross rated total cooling capacity: 7900 W
Gross rated cooling COP: 3.5
Heating [ Cooling

Design setpoint temperature 450 °C Design delta temperature 50 °C

Vaillant

Central ventilation system
mgpm’
&
Heat recovery unit
Heat exchanger
Sensible effectiveness 8500 %
" Latent effectiveness
Energy consumption of the technical services of the building
BUILDING (su=332.39 m?)
Technical Services EF EPw Epﬂ
(KWhiyear) (KWhima-year) (K\Whyear) (KWhim3-year) (Whiyear) (KWh/m@-year)
(KWhim3-year)
Heating 31041.55 93.39 36691.22 110.39 36598.15 11011
ACS 20969.03 63.09 49654.65 149.39 40973.36 12327
Ventilation 567.78 1.71 1344.51 4.04 1108.51 3.34
Lighting 4286.70 12.90 10150.77 30.54 8376.16 25.20
56865.06 171.08 97841.14 26436 8705717 26192
where:
Su: Usable living area included in the thermal envelope, mz.
EF: Final energy consumed by technical service at point of consumption.

EPtot: Total primary energy consumption.
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EPnren: Primary energy consumption of non-renewable origin.

Final energy consumption of the building. Monthly results.
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the European Union

Jan Fab Mar Apr Mey Jun Jul Aug top oot Nov Des Wear
(kW) (kW) L] [k} {kWn) Lo} [¥ih} [K¥h) K% h} iy [K¥h) (e h] (& hiear) KWhimiyear)
BUILDING (.= 33239 m")
Heating || 4424.2 8283 28881 87T1.8 a6.8 0E 228 T42.T 1486.6 2328 47418 22086.2 884
Energy demand DHw || 1700.8  1638.2  1700.8 18468 17008 18468  1700.2 17002 1646.8 1T00.E2 168468 1700.8 20026.6 802
ToTaL | 8126.0 5384.5 4183.8 28178 1788.4 18484 17228 1700.2 23888 21883 42728 a442.4 42020.8 128.8
Diesel © Heating 81851 5168.0 __31_3;”_:-________'_’-!_!_
(Substiution
P e R e e e
Electricity
4593 503.0 42867
Ghlem | 26467 T4TI0 80878 488.2 2443.8 22428 18104 1780.8 7844 4433.6 88214 2841.8 G8E88E6.1 Rrah
where:
Su:

Usable living area included in the thermal envelope, m2.

Cef,total: Energy consumption at point of consumption (final energy), kWh/mz2-year.
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Energy rating of the building: Case 2 Improvement.
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Climate zone E1l

Use ‘ Other uses

1. ENERGY RATING OF THE BUILDING IN TERMS OF EMISSIONS

OVERALL INDICATOR

PARTIAL INDICATORS

- ) HEATIN-G DHW
MB >(; 5476 C e?w?:st:ggs DHW emissions
[ [kgCO.mz-year]. |° [kgCO-/mz-year].
EETTE 29.04 20.88
— COOLING LIGHTING
Cooling Lighting
Global emissions [kgCO /m2-year]" emissions A emissions
2 [kgCO./m2-year]. [kgCO./m2-year].
o 4.27

The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result of the

building's energy consumption.

kgCO2/mz2-year kgCO2-year
CO2 emissions from electricity consumption 25.72 8547.58
CO2 emissions from other fuels 29.04 9653.92

2. ENERGY RATING OF THE BUILDING IN TERMS OF NON-RENEWABLE PRIMARY

ENERGY CONSUMPTION

Non-renewable primary energy means energy consumed by the building from non-renewable sources that has not undergone

any conversion or transformation process.

OVERALL INDICATOR

PARTIAL INDICATORS

HEATING DHW
B p - .
1123019988 |- Primary energy Primary energy
199,8-307, @ 261,92 1
30743996 D heating B DHW
399,6-491,9 E [kWh/m2-year] [kWh/m2-yr]
|
D
491,9-614,8 F 110.11 123.27
2614,8 G

COOLING LIGHTING

Overall non-renewable primary energy
consumption [kWh/mz2-year]

Primary energy Primary energy
cooling [kWh/mz2-year] A lighting [kWh/m?2-
[kWh/m?2-year]. year].

[¢] 25.2

3. PARTIAL RATING OF HEATING AND COOLING ENERGY DEMAND

The heating and cooling energy demand is the energy required to maintain the internal comfort conditions of the building.

HEATING DEMAND COOLING DEMAND
EE- p a» <J0.00A ]
l40280088 |- 66358 0000 B
80,0-123, ¢ 0,0-00 [¢]
123,1-160,1 D 0,0-00 D
160,1-197,0 : 0,000 E
EZEE> I —

L I >
Heating demand [kKWh/m2-year].

Cooling demand [kWh/m2-year].

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary
buildings, ventilation, pumping, etc.). Self-consumed electricity is only deducted from the global indicator, not from the partial values.
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e Case 3: Improved envelope (insulating the exterior walls with 15 cm mineral wool, the upper floor
with 30 cm mineral wool and insulating the slab floors with 10 cm extruded polystyrene, triple glazed
windows), water/ground-water heat pump, mechanical ventilation, underfloor heating

il

Geothermal

~ =

Login

Water to water heat pump

Heat pump: VWS 260/3 $1

Gross rated heating capacity: 24500 W
Gross rated heating COP: 4.4

Heating

Design setpoint temperature 450 °C Design delta temperature 50 °C

Central ventilation system

Heat recovery unit
Heat exchanger
Sensible effectiveness 8500 %

" Latent effectiveness

o) of BT =

Vaillant

Energy consumption of the technical services of the building

BUILDING (su=332.39 m?)

EF
Technical services

EP.. EP...

(kWhiyear) (kWh/m=-year) (kWhiyear) (KWh/m=-year) (kWhiyear) (kwh/m=year)
Heating 27893.02 83.92 32969.48 99.19 32885.72 98.94
DHW 20969.03 63.09 49654.65 149.39 40973.36 123.27
Ventilation 567.78 1.71 1344.51 4.04 1109.51 3.34
Lighting 4286.70 12.90 10150.77 30.54 8376.16 25.20

53716.53 161.61 94119.73 283.16 83345.07 250.75
where:
Su: Usable living area included in the thermal envelope, m2.
EF: Final energy consumed by technical service at point of consumption.

EPtot: Total primary energy consumption.
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EPnren: Primary energy consumption of non-renewable origin.

Final energy consumption of the building. Monthly results.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct

Co-funded by
the European Union

Nov Dec Year
(KWWn) (KWh) {Kwn) {Kkwn) (kwvh) {kwWn)y {Kwn) {Kwn) {Kwn) {Kwn) {Kwny (kW) (KWh'year) KWh/me-year)
BUILDING (S U=332.30n¥)
Heating | 40496 34941 2366.2 6978 376 - 22 - 5941 12721 29215 4362.1 197974 59.6
Energy demand DHW] 1700.8 1636.2 1700.8 1645.9 1700.8 1645.9 170082 1700.8 1645.9 1700.8 1645.9 1700.2 20025.5 80.2
TOTAL ] 5750.4 50302 4067.0 2342.8 17384 16459 17020 17008 22404 2972.9 45674 6062.9 39g22.8 119.2
Diesel C Heating 5870.6 49055 3383.0 205.9 537 - 1.1 - 8458 1810.3 4124.0 8113.1 27803.0 29
(Substitution
systam)
Electricity
Lighting 502.0 437.4 431.2 450.3 503.0 450.3 - — — 503.0 481.2 450.3 4288.7 129
Cefu 20302 70095 56889 32405 24043 22436 17820 17808 25693 41609 63923 84142 537166 1616
where:
Su: Usable living area included in the thermal envelope, m2.

Cef,total: Energy consumption at point of consumption (final energy), kWh/mz2-year.
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Energy rating of the building: Case 3 Improvement.

Climate zone E1l

Romanian Case Study
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Use ‘ Other uses

1. ENERGY RATING OF THE BUILDING IN TERMS OF EMISSIONS

OVERALL INDICATOR

PARTIAL INDICATORS
— e HEATING DHW
12874668 i -
466716 Pc 5181C e?w?:st:ggs DHW emissions
71,6-931 kgCO,/mz2- .
93,1-114,6 . E [kgCOZImZ—year]. B [ 9 m year]
EETTE 26.1 20.88
EEEEC
COOLING LIGHTING
Cooling emissions Lighting
Global emissions [kgCO, /m2-year] A emissions
[kgCO./m?-year]. [kgCO./m?-year].
0] 4.27
The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result of the

building's energy consumption.

kgCO2/mz2-year kgCO2-year
CO2 emissions from electricity consumption 25.72 8547.58
CO2 emissions from other fuels 26.10 8674.73

2. ENERGY RATING OF THE BUILDING IN TERMS OF NON-RENEWABLE PRIMARY

ENERGY CONSUMPTION

Non-renewable primary energy means energy consumed by the building from non-renewable sources that has not undergone

any conversion or transformation process.

OVERALL INDICATOR

PARTIAL INDICATORS
HEATIN DHW

B p - G .
[EZ5883E - Primary energy Primary energy
199,8-307, C 250,75 1
| i heating B DHW
399,6:491,9 E [kWh/m2-year] [kWh/m?2-yr]
|
D
491,9-614,8 F 98.94 123.27
>614,8 G

COOLING LIGHTING

Overall non-renewable primary energy
consumption [kWh/mz2-year]"

Primary energy
cooling [kKWh/m2-
year].

Primary energy
A lighting [kWh/m?2-
year].

(o]

25.2

3. PARTIAL HEATING AND COOLING ENERGY DEMAND RATING

The energy demand for heating and cooling is the energy required to maintain the internal comfort conditions of the building.

HEATING DEMAND

COOLING DEMAND

s~ p i <000A ]

EEsGE p 59568 | 0000 B

80,0-123, [ 0,000 C

123,1-160,1 D 0,0-00 D

160,1-197,0 E 0,0-00 B

[ES7CZEZ 5> I g
B 4 [ 4

Heating demand [KWh/m2-year].

Cooling demand [kWh/m?2-year].

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary
buildings, ventilation, pumping, etc.). Self-consumed electricity is only deducted from the global indicator, not from the partial values.

© BIM4Energy. This work is licensed under a 9
Creative Commons CC-BY-NC-SA 4.0 license.
BY NC SA

https://creativecommons.org/licenses/by-nc-sa/4.0/




BIMAENERGY

E R A S M U SsS  +

Romanian Case Study

Co-funded by
the European Union

e Case 4: Improved envelope (insulating the exterior walls with 10 cm mineral wool, the upper floor
with 20 cm mineral wool and insulating the slab floors with 8 cm extruded polystyrene, triple
glazed windows), water/ground-water heat pump, mechanical ventilation, underfloor heating

® ®

Geothermal

~ ==

Login

Water to water heat pump
Heat pump: VWS 260/3 S1
Gross rated heating capacity: 24500 W
Gross rated heating COP: 4.4
Heating

Design setpoint temperature 450 °C Design delta temperature

Central ventilation system

Heat recovery unit
Heat exchanger
Sensible effectiveness 8500 %

") Latent effectiveness

Energy consumption of the technical services of the building

BUILDING (su=332.39 m?)

50 °C

Vaillant

Pl
LB B
e lvav

. . EF EP., EP..
Technical services
{kWhiyear) (kWh/m*-year) (KWhiyear) (KWh/m3-year) (kWhiyear) (kWh/m-year)
{(kWh/m=-year)
Heating 31041.55 93.39 36691.22 110.39 36598.15 110.11
ACS 20969.03 63.09 49654 .65 149.39 40973.36 123.27
Ventilation 567.78 1.71 1344 51 4.04 1109.51 334
Lighting 4286.70 12.90 10150.77 30.54 8376.16 2520
56865.06 171.08 97841.14 29436 8705717 261.92
where:
Su: Usable living area included in the thermal envelope, m2.
EF: Final energy consumed by technical service at point of consumption.
EPtot: Total primary energy consumption.
10
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EPnren: Primary energy consumption of non-renewable origin.

Final energy consumption of the building. Monthly results.

the European Union

Jan Fab Mar Apr May Jun Jul Aug sep oct Nov Dac Yoar
(KWn| (kWh) W ] [wWwh] EWh} W] [ h) W h] W) W h) [wWhy W} (kW hiyear) kW nimSyear)
BUILDING (.= 332 35 n]
— SCEE
Heating || 4424.2 38283 26581 871.3 65.6 0s 2238 - T4IT 1465.5 32328 47418 22055.2 664
Energy demand DHW | 1700.8 1536.2 17008 18459 1700.8 16453 1700.8 17008 16459 1700.8 16459 1700.8 200255 60.2
TOTAL | 6125.0 53645 43589 25178 17664 16464 17236 1700.8 23856 3166.3 4878.8 6442.4 420806 126.6
Digsel © _ H.EHIIE 37718 832 .= _ 22.5 - 1060.9 20829 4553.0 E540.6 _3_19“._5 93.4
(Substitution
system) T
Eleciricity
Lighting 503.0 459.3 - - - S03.0 4812 42857 123
Col.. 85457 T473.0 E037.6 3483.2 24438 22438 1810.4 17809 27344 44335 6821.4 8941.6 | 568651 1714
where:
Su: Usable living area included in the thermal envelope, m2.

Cef,total: Energy consumption at point of consumption (final energy), kWh/mz2-year.

© BIM4Energy. This work is licensed under a
Creative Commons CC-BY-NC-SA 4.0 license.
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Energy rating of the building: Case 4 Improvement.

building's energy consumption.

Climate zone El Use Other uses
1. ENERGY RATING OF THE BUILDING IN TERMS OF EMISSIONS
OVERALL INDICATOR PARTIAL INDICATORS
- ) HEATING DHW
12874668 i -
466716 >c 5476 C e?w?:st:ggs DHW emissions
71,6-931 D kgCO./mz2- .
93,1-114,6 E [kgCOz/ m2—year]. B [ 9 m year] E
EETTE 29.04 20.88
EEEENC
COOLING LIGHTING
Cooling emissions Lighting
Global emissions [kgCO /m2-year]' [kgCO./m2-year] A emissions .
2 [kgCO./m?-year]
0] 4.27
The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result of the

kgCO2/mz2-year kgCO2-year
CO2 emissions from electricity consumption 25.72 8547.58
CO2 emissions from other fuels 29.04 9653.92

2. ENERGY RATING OF THE BUILDING IN TERMS OF NON-RENEWABLE PRIMARY

ENERGY CONSUMPTION

Non-renewable primary energy means energy consumed by the building from non-renewable sources that has not undergone

any conversion or transformation process.

OVERALL INDICATOR

PARTIAL INDICATORS
HEATIN DHW
= : < _
1123010988 | - Primary energy Primary energy
199,8-307, @ 261,92 1
307,4-399,6 D heating B ACS
399,6-491,9 E [kWh/m2-year] [kWh/m2-yr]
| 0 4
2
491,9-614,8 F 11011 123.27
26148 G
COOLING LIGHTING

Overall non-renewable primary energy
consumption [kWh/mz2-year]"

Primary energy
cooling [KWh/m2-
year].

Primary energy
A lighting [kWh/m?2-
year].

[¢] 25.2

3. PARTIAL HEATING AND COOLING ENERGY DEMAND RATING

The energy demand for heating and cooling is the energy required to maintain the internal comfort conditions of the building.

HEATING DEMAND

COOLING DEMAND

s, p i <000A ]
l4928008 |- 66358 | 0000 B
80,0-123, [ 0,000 [
123,1-160,1 D 0,0-00 D
160,1-197,0 E 0,0-00 B
[ES7CZEZ 5> e g
BN 4 [
Heating demand [kWh/mz2-year]. Cooling demand [kKWh/mz2-year].

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary
buildings, ventilation, pumping, etc.). Self-consumed electricity is only deducted from the global indicator, not from the partial values.

© BIM4Energy. This work is licensed under a 12
Creative Commons CC-BY-NC-SA 4.0 license.
BY NC SA

https://creativecommons.org/licenses/by-nc-sa/4.0/




Co-funded by

*

Romanian Case Study the European Union S

BIMAENERGY
E R A S M U s +

2. Analysis of Results. Emissions, Energy Consumption and Energy Rating of the cases

Comparison of results

Final energy consumption (kWh/m2-year)

Case 0 Case 1 Case 2 Case 3 Case 4
Technical
Services Initial
situation Imp 1 Imp 2 Imp 3 Imp 4
Heating 311.69 95.36 93.39 83.92 93.39
DHW 63.09 63.09 63.09 63.09 63.09
Lighting 129 129 129 12.9 12.9
Ventilation - 1.71 1.71 1.71 1.71
TOTAL 387.68 173.05 171.08 161.61 171.08
Legend
Imp 1- Improvement 1: Improved thermal envelope (exterior walls with 15 cm
mineral wool, the upper floor with 30 cm mineral wool and the slab floors with 10
cm extruded polystyrene) + triple glazed windows+ air-water heat pump
Imp 2- Improvement 2: Improved thermal envelope (exterior walls with 10 cm
mineral wool, the upper floor with 20 cm mineral wool and the slab floors with 8 cm
extruded polystyrene) + triple glazed windows+ air-water heat pump
Imp 3- Improvement 3: Improved thermal envelope (exterior walls with 15 cm
mineral wool, the upper floor with 30 cm mineral wool and the slab floors with 10
cm extruded polystyrene) + triple glazed windows+ water-water heat pump
Imp 4- Improvement 4: Improved thermal envelope (exterior walls with 10 cm
mineral wool, the upper floor with 20 cm mineral wool and the slab floors with 8 cm
extruded polystyrene) + triple glazed windows+ water-water heat pump
Total primary energy consumption (kWh/m2-year)
Case 0 Case 1 Case 2 Case 3 Case 4
Technical
Services Initial
situation Imp 1 Imp 2 Imp 3 Imp 4
Heating 340.81 112.71 110.39 99.19 110.39
DHW 149.39 149.39 149.39 149.39 149.39
Lighting 30.54 30.54 30.54 30.54 30.54
Ventilation - 4.04 4.04 4.04 4.04
TOTAL 340.81 112.71 110.39 99.19 110.39
Legend
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Imp 1- Improvement 1: Improved thermal envelope (exterior walls with 15 cm
mineral wool, the upper floor with 30 cm mineral wool and the slab floors with 10
cm extruded polystyrene) + triple glazed windows+ air-water heat pump

Imp 2- Improvement 2: Improved thermal envelope (exterior walls with 10 cm
mineral wool, the upper floor with 20 cm mineral wool and the slab floors with 8 cm

extruded polystyrene) + triple glazed windows+ air-water heat pump

Imp 3- Improvement 3: Improved thermal envelope (exterior walls with 15 cm
mineral wool, the upper floor with 30 cm mineral wool and the slab floors with 10
cm extruded polystyrene) + triple glazed windows+ water-water heat pump

Imp 4- Improvement 4: Improved thermal envelope (exterior walls with 10 cm
mineral wool, the upper floor with 20 cm mineral wool and the slab floors with 8 cm
extruded polystyrene) + triple glazed windows+ water-water heat pump

Total primary energy consumption from non-renewable origin (kWh/m2-year)

* Ko
*

*
* oy *

Case 0 Case 1l Case 2 Case 3 Case 4
Technical
Services Initial
situation Imp 1 Imp 2 Imp 3 Imp 4
Heating 35.96 112.43 110.11 98.94 110.11
DHW 123.27 123.27 123.27 123.27 123.27
Lighting 25.2 25.2 25.2 25.2 25.2
Ventilation - 3.34 3.34 3.34 3.34
TOTAL 184.43 264.24 261.92 250.75 261.92
Legend

Imp 1- Improvement 1: Improved thermal envelope (exterior walls with 15 cm
mineral wool, the upper floor with 30 cm mineral wool and the slab floors with 10

cm extruded polystyrene) + triple glazed windows+ air-water heat pump

Imp 2- Improvement 2: Improved thermal envelope (exterior walls with 10 cm
mineral wool, the upper floor with 20 cm mineral wool and the slab floors with 8 cm

extruded polystyrene) + triple glazed windows+ air-water heat pump

Imp 3- Improvement 3: Improved thermal envelope (exterior walls with 15 cm
mineral wool, the upper floor with 30 cm mineral wool and the slab floors with 10
cm extruded polystyrene) + triple glazed windows+ water-water heat pump

Imp 4- Improvement 4: Improved thermal envelope (exterior walls with 10 cm
mineral wool, the upper floor with 20 cm mineral wool and the slab floors with 8 cm

extruded polystyrene) + triple glazed windows+ water-water heat pump
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Building Emissions (kgC02/m2-year)

Case 0 Case 1l Case 2 Case 3 Case 4
Technical
Services Initial
situation Imp 1 Imp 2 Imp 3 Imp 4
COo2f
O2from| 9 ¢, 25.72 25.72 25.72 25.72
electricity
CO2 from
other 5.37 29.66 29.04 26.1 29.04
fuels
TOTAL 34.9 55.37 54.76 51.81 54.76
Energy
. B C C C C
Rating
Legend

Imp 1- Improvement 1: Improved thermal envelope (exterior walls with 15 cm
mineral wool, the upper floor with 30 cm mineral wool and the slab floors with 10
cm extruded polystyrene) + triple glazed windows+ air-water heat pump

Imp 2- Improvement 2: Improved thermal envelope (exterior walls with 10 cm
mineral wool, the upper floor with 20 cm mineral wool and the slab floors with 8 cm
extruded polystyrene) + triple glazed windows+ air-water heat pump

Imp 3- Improvement 3: Improved thermal envelope (exterior walls with 15 cm
mineral wool, the upper floor with 30 cm mineral wool and the slab floors with 10
cm extruded polystyrene) + triple glazed windows+ water-water heat pump

Imp 4- Improvement 4: Improved thermal envelope (exterior walls with 10 cm
mineral wool, the upper floor with 20 cm mineral wool and the slab floors with 8 cm
extruded polystyrene) + triple glazed windows+ water-water heat pump
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