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1. Who are we?
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Mechanical Area

LABORATORY FOR THE QUALITY
CONTROL IN BUILDINGS OF
THE BASQUE GOVERNMENT 

Acustic AreaThermal Area
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1. Who are we?

Where are we?
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1. Who are we?

Thermal
Area
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2. STATE OF SPANISH LEGISLATION



PIME’S PROYECT 176 SALBURUA

2. STATE OF SPANISH LEGISLATION
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Energy
Demand

Winter climatic zones

α A B C D E

Dcal, lim
(kWh/m2year)

15 15 15 20 27 40

Energy
Consumption

Winter climatic zones

α A B C D E

Cep, lim
(kWh/m2year)

40 40 45 50 60 70

National Standard → CTE DB-HE (technical building code – energy saving)

Energy Demand: necessary useful energy that technical systems would have to
provide to keep the building in conditions of comfort.

Energy Consumption: necessary energy to fill up the energy demand of the services
of heating, cooling and hot water, taking into account the
efficiency of the used systems.
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2.1. State of the building
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D Climatic Zone

Studied
buildings:

19
at VitoriaCTE DB HE (2013)- D1

CTE DB HE (2006)- D1

A

C
B

C

C

C
B

B

C

C

B

A

0

20

40

60

80

100

120

140

160

180

0 20 40 60 80 100

C
o

n
su

m
o

 to
ta

l [
kW

h
/m

² a
ñ

o
]

Demanda calefacción [kWh/m² año]

CC

176 SALBURUA



PIME’S PROYECT 176 SALBURUA

2.2 Energy demand
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Energy
demand

Winter climatic Zone

α A B C D E

Dcal, base 
(kWh/m2year)

15 15 15 20 27 40

VITORIA-GASTEIZ → 176 SALBURUA
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2.2 Energy Demand

NEW ENERGY DEMAND DB-HE1 = 27 Kwh/m2y

OLD ENERGY DEMAND= 105 Kwh/m2y

Daverage = 69,2 
± 10 Kwh/m2y
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VITORIA-GASTEIZ
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What is nowadays
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2.2. Energy Demand

65%

35%
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New limit of
CTE DB-HE 2013

27 kWh/m²y

A-32 – 176 Salburua

THERMAL ENVELOPE

VENTILATION
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-OPAQUE ENVELOPE

-WINDOWS

-THERMAL BRIDGES
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New Limit of
CTE DB-HE2013

27 kWh/m²a
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THERMAL ENVELOPE

A. Thermal Envelope
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a1- Roof

VISESA

PROPOSED SOLUTION

LIMIT TRANSMITTANCE FOR THE PROPOSAL< 0,24 W/m2k
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a1- Roof

VISESA

THERMAL TESTS
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a1- Roof
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Rtest = 5,40 [m2K/W]
Uroof = 0,18 [W/m2K]

a1- Roof

UNE-EN ISO 8990:1997
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In situ tests

a1- Roof

• Not the same conditions in the lab than in the work!!
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Used tools

a) Heat-flux meter
b) Temperature sensor
c) Data acquisition

a1- Roof

In situ tests

ISO 9869:1998
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Rin-situ = 5,21 [m2K/W]Uroof = 0,19 [W/m2K]

a1- Roof

ISO 9869:1998
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VISESA

a2- Facade

PROPOSED SOLUTION

LIMIT TRANSMITTANCE FOR THE PROPOSAL< 0,35 W/m2k
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a2- Facade



PIME’S PROYECT 176 SALBURUA 24

Rtest = 3,15 [m2K/W]
Ufacade = 0,30 [W/m2K]

a2- Facade

UNE-EN ISO 8990:1997



PIME’S PROYECT 176 SALBURUA 25

a2- Facade

In situ tests
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Rin-situ = 2,84 [m2K/W]Ufacade = 0,32 [W/m2K]

a2- Facade

ISO 9869:1998
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VISESA

a3- Floor

PROPOSED SOLUTION

LIMIT TRANSMITTANCE FOR THE PROPOSAL< 0,30 W/m2k
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a3- Floor
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Rtest = 4,21 [m2K/W]

Ufloor = 0,22 [W/m2K]

a3- Floor

UNE-EN ISO 8990:1997
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a3- Floor

In Situ tests
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Rin-situ = 4,21 [m2K/W]Ufloor = 0,22 [W/m2K]

a3- Floor

ISO 9869:1998
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- SHUTTER BOX
Umín ≈ 2.7 W/m2K

- ALUMINUM FRAME
Umin frame ≈ 3.2 W/m2K

- GLASSES 4/12/6
-Uglasses ≈ 2 W/m2K

Uwindow ≥ Uglasses

32

a4- Windows
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VISESA

a4- Windows

PROPOSED SOLUTION

LIMIT TRANSMITTANCE FOR THE PROPOSAL< 2 W/m2k
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Uglasses = 1,16 [W/m2K]

- Glasses: 4+4/16/5+5[mm]
- Air chamber with Argon
- Low emissivity glasses

a4- Windows

UNE-EN ISO 12567-1:2001
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Uwindow = 1,89 [W/m2K]

a4- Windows

UNE-EN ISO 12567-1:2001
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Uproyect [W/m2k]
Utested in lab

[W/m2k]

Utested in situ 
[W/m2k]

ROOF < 0,24 0,18 0,19

FACADE < 0,35 0,30 0,32

FLOOR < 0,30 0,22 0,22

WINDOW < 2 1,89 -

Summary of the transmittances
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B. Thermal Bridges

Frente de Forjado Corner Column

Int. Ext. Int. Ext.



MEDIR PARA CONOCER: DESDE LOS MATERIALES AL EDIFICIO

Laboratorio de Control de Calidad en la Edificación. Vitoria-Gasteiz

+10 ºC
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B. Thermal Bridges

FUTURE TEST→ THERMOGRAPHY
EN 13187:1998
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A-32 - 176 Salburua

VENTILATION

39

C. Ventilation

-INFILTRATIONS

-VENTILATION SYSTEM
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• Current values:

≈ 3 air changes per hour [1/hr]

• Optimal values:

1 - 2 air changes per hour [1/hr]

40

BLOWER DOOR TEST → AIR TIGHNESS

c.1. Infiltrations
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N50 = 2,01 [1/h]

Ensayos In Situ

c.1. Infiltrations

UNE EN 13829:2002
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 Complementary measures

C(t) = C·eN·t

FUTURE TEST→ TRACER GASES TEST

c.1. Ventilation

EN ISO 12569:2012
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c.2. Ventilation system

 HEAT RECOVERY SYSTEM
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Energy
Consumption

Winter climatic zone

α A B C D E

Cep, base 
(kWh/m2year)

40 40 45 50 60 70

2.3 Energy consumption

VITORIA-GASTEIZ → 176 SALBURUA
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A-32 – 176 Salburua

45

New limit of
CTE DB-HE2013
D Climatic Zone

60 kWh/m²a

2.3 Energy consumption
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60 kWh/m²a

D.FACILITIES
d1. Cogeneration

Emissions reduction

Original emissions 6,30 kCO2/m2*year

PostCog emissions 4,78 kCO2/m2*year



PIME’S PROYECT 176 SALBURUA 47

60 kWh/m²a

D. FACILITIES
d2. Photovoltaic panels

226 panels

Emissions reduction

Original emissions 4,78 kCO2/m2*año

Final emissions 4,17 kCO2/m2*año
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3. ENERGY CERTIFICATION
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3. ENERGY CERTIFICATION
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