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CASO DE ESTUDIO UNIR
EDIFICIO REAL

UNIVERSIDAD INTERNACIONAL DE LA RIOJA

COORDENADAS GPS:
42°27 43.96” N
2°25726,98” O

ALTITUD: 400 m

ANGULO DE GIRO: 20° (Norte = Este)




CASO DE ESTUDIO UNIR
HERRAMIENTA DE ADQUISICION DE DATOS: E.D.A.S

E.D.A.S. ENGINENCY DATA ACQUISITION SYSTEM

HARDWARE SOFTWARE
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CASO DE ESTUDIO UNIR
HERRAMIENTA DE ADQUISICION DE DATOS: E.D.A.S

E.D.A.S. ENGINENCY DATA ACQUISITION SYSTEM

HARDWARE




CASO DE ESTUDIO UNIR
HERRAMIENTA DE ADQUISICION DE DATOS: E.D.A.S

E.D.A.S. ENGINENCY DATA ACQUISITION SYSTEM

12 ESTACIONES DE SENSORES INTERIORES:

= CO, (ppm)

1 ESTACION EXTERIOR:
= Temperatura (°C)

HARDWARE = Humedad relativa (%) - TermpRiEE ()

. = Humedad relative (%)
= |[luminacion (lux)

. = [luminacidn (lux)
" Presencia




CASO DE ESTUDIO UNIR
HERRAMIENTA DE ADQUISICION DE DATOS: E.D.A.S
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T - N X Thu, 10:47:00 2017-09-14 Temperatura: 19.4 °C we —_—
oolset to improve building’s energy efficiency

Fith floor

Ground floor

SOFTWARE

Third floor

Second floor
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Station 10 THL (71) DEVICE SIGNAL: 74 dB

THL (71) GATEWAY SIGNAL: 28 dB

AIAO (91) DEVICE SIGNAL: 24 dB
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CASO DE ESTUDIO UNIR

HERRAMIENTA DE ADQUISICION DE DATOS: E.D.A.S

SOFTWARE

Datos de cada estacion
Grdficamente
Descarga

Base de datos

Station 4

Station 6
Station 7
Station 8
Station 9

Station 10

Outdoors Station

Meter Station

Signal Graphs

ENGINENCY

Toolset i g Thu, 10:49:00 2017-09-14 Temperatura: 18.7 °C
oolset to improve building’s energy efficiency

Q

@ o &
| —

CO2 Sending Time:300 sec

e STATION 5: ZED-CO2 (45), ZED-THL (75), ZR-TIREL2 (115)

TIREL Sending Time:300 sec

Light (Jux):155 lux Light RMS (lux): 155lux CO2 Instantaneous: 509 ppm CO2 Average:503 ppm

o

s

Humidity (%): 50 %

Temp THL: 23.2 oC Temp TIREL: 23.0 oC Battery level: 3.506 v Battery CO2 (6v): 5.804 v




CASO DE ESTUDIO UNIR
HERRAMIENTA DE SIMULACION: BCORE

\ 4

BEM INPUT DATA

4

thngML

Model (osm or gbXML)
Materials, walls & openings
Thermal loads — schedules

Weather data

¢
‘ Monitoring
Sl
TRNSYS17 ! o
RESULTS
SIMULATION > CALIBRATION BASE PROJECT
Comparison
ENERGY
CONSERVATION > REESCUI\;TS
MEASURES




CASO DE ESTUDIO UNIR
HERRAMIENTA DE SIMULACION: BCORE

MODELO GEOMETRICO Y CONSTRUCTIVO

ﬁ SketchUp




CASO DE ESTUDIO UNIR
HERRAMIENTA DE SIMULACION: BCORE

General Materials

New

Open

In progress P roject

Library

Options

Close

New project

W Before you start 3 project you must select an Open Studio Mode| file.

B This file should contain the description of the building structure.

Select file

c@ Building_test.osm
06-09-2017 10:18:39

&g UNIR_ES.osm

06-00-2017 10:18:29
&g prueba unir8-7.osm

01-09-2017 11:36:21

g@ ConferenceCenter.xml
30-05-2017 12:45:56

Settings

Floors

Enter the floors of the building :

Building Simulation
4 Q = - L=

Walls Openings Thermal

Calibration EC.M. Results

Zones

W o O F m

Groups Elermneants Schedules Generation  Distribution
system Systems

Floor
PLANTA SEMISOTANO
PLAMTA BAJA
PLANTA PRIMERA
PLAMNTA SEGUNDA
PLAMTA TERCERA
PLANTA CUARTA
CUBIERTA INSTALACIONES

Average height of the floor above ground (m)

1.75

335

483

63

778

9.25

10.73

Orientation

Turn Angle:
20

Ground

Heat transfer to the ground:

Adiabatic floor, totally insulated

ABRIR NUEVO PROYECTO - PARAMETROS GENERALES

Infiltrations

Infiltrations model:

k1 k2 k3




CASO DE ESTUDIO UNIR
HERRAMIENTA DE SIMULACION: BCORE

1 1 : :
| MATERIALES i i i
1 1

1 1 1 1
1 1 1 1
0 . . 1 I . 2. I
| Materiales importados desde OSM | i Thickness [m] U [W/(m*K)] i
1 1 1 1
b e | |_PARED INTERIOR 0.64 0.3378 i
(oo || UNIR FORJADO INTERIOR 0.33 0.5143 i
i HUECOS ii FACHADA UNIR 0.11 3 i
i i i CUBIERTA INVERTIDA UNIR 0.32 3,1106 i
i OPENINGS VENTANAS UNIR i i UNIR SOLERA 0.31 5.2632 i
i Planilux 6mm i i UNIR MURO CONTENCION 0.26 6.7358 i
1
i Vidrio G_Value 0850 i i Convective heat transfer coefficient: i

1 1] e mem mE R e
i U-Value (W/mzK) 5’96 i i Pared Interlor External: i
i Percentage of Frame 0.25 i i UNIR forjado interior liﬂssll W/meK i
i _ 2, : ' Convective heat transfer coefficient: e :
i Marco C :/aluz (W/m?2-K) 1.3 i i —— 2.056 Wik i

Solar absorptance 0.6 :
i ——— Fl 01 ii oot Wim K UNIR solera i
1 Internal; ., 1
: ST : ¥ 1056 UNIR muro contencion i
| Ventana U- value (W/m?-K) 4.795 . W/m'K i
1 1




MATERIALES, MUROS Y HUECOS

CASO DE ESTUDIO UNIR

HERRAMIENTA DE SIMULACION: BCORE

Building | Simulation  Calibration  ECM.  Results
< | @  =E O & w & O & m
General Materials Walls Openings Thermal Groups Elements Schedules | Generation  Distribution
Settings zones system Systems
Building Simulation Calibration ECM. Results
< @ |5 0O a D  # m
+ ADD NEW MATERIAL General Materials Walls Openings Thermal Groups Elements Schedules | Generation  Distribution
Settings zones system Systems
(, MODIFY SELECTED MATERIAL Search : | Enter the text you want to search Sort by . Alphabetical: Ato Z -
-
3 revove seiecTen maTeRIAL + ADD NEW WALL CUBIERTA INVERTIDA UNIR Library : PRUEBA UNIRS-7
&~ ADD MATERIAL LIBRARY (™ voory sacren waw Description : CUBIERTA INVERTIDA UNIR
Building Simulation Calibraticn E.C.M. Results
| [] m  ALLMATERALS v I x REMOVE SELECTED WALL 7 Q i .. I & i
General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distribution
% ASSIGN CHARACTERISTICS OF ANOTHER WALL SE““"QS zones sy‘sbem Systems
Imported libraries : &~ ADDWALLS LIBRARY Search : Enter the text you want to search Sort by - Alphabetical: Ato Z
| prueba unir8-7 & ®| =
| = ALL WALLS v I ADD NEW OPENING WENTAMNAS UNIR

GENERATE WALLS REPORT

Imported libraries :

. prueba unir8-7 € ®|

MODIFY SELECTED OPENING

REMOVE SELECTED OPENING

ASSIGN CHARACTERISTICS OF ANOTHER OPENING

ADD OPENINGS LIBRARY

b & X 2 +

Description :
Glass :

Mame : 60001 Planiluxémm

Frame:

G-Value: 0.850 % /100

Percentage of Frame : 0.25 % / 100
Solar abscrptance : 0.6
Window :

U-Value: 4795 W/ m* K

C-Value (1/RE 1.3 W/ m*K
Emissivity : 0.1

U-Value: 5,96 W/ m' K




CASO DE ESTUDIO UNIR
CARGAS TERMICAS HERRAMIENTA DE SIMULACION: BCORE

Buiding | Simulation  Calibration  ECM.  Results

< & = O

Thermal G,DI!PS Elements senoc DB Buiing | Simulation  Calbretion  ECM.  Results

General Materials Walls Openings
Settings zones E——
< @ = O [ glwm ff O & m
[ 1 General Materials Walls Openings Thermal Groups  Elements Schedules  Generation  Distribution
R i - gy~
Search - | Enter the text you want to search L0 cenema _ ﬂ INFILTRATIONS & occumaner . ueHminG i EquiPMENT @ HEATING . cooumc A vewmuamon = comront
Sortby : Alphabetical: A to Z - Name .
: Search : | Enter the text you want to search
Floor:  All N 00 SEMISOTANO AULAS
Sort by : Alphabetical: A to Z - Surface
00 SEMISOTANO AULAS Description Floor: | Al v Selectsurface:
Floor : PLANTA SEMISOTANG = | Surface 56 T | Arem 4811zt
Bp— 00 SEMISOTANO AULAS Acjscent surface:
Volume : 1048491 m* General Settings It has no adjacent surface
This thermal zane belongs to group: 00 SEMISOTANO COMUN Wall
00 SEMISOTANO COMUN
SEMISOTANO Enter the type of surface wall:
This thermal zone belongs to floor: 00 SEMISOTANO RECREQ FACHADA UNIR -
00 SEMISOTANO RECREO PLANTA SEMISOTANG
. Openings
volume: 01 PBAJA ESCALERA pening
01 PBAJA ESCALERA 1048.491 Enter the corresponding element to each opening:
Floor area: Sub Surface 20 VENTANAS UNIR v
200559 01 PBAJA ESCALERA 2
01 PBAJA ESCALERA 2 ’ Sub Surface 18 VENTANAS UNIR -
Opening area in the zone: Sub Surface 11 VENTANAS UNIR v
2 01 PBAJA ZONA SERVICIOS
01 PBAJA ZONA SERVICIOS Sub Surface 22 VENTANAS UNIR -
Capacitance:
1258 120 01 PBAJA ZONA TRABAJO Sub Surface 17 VENTANAS UNIR M
01 PBAJA ZONA TRABAIO Initial temperature: Floor : PLANTA BAJA Sub Surface 21 VENTANAS UNIR M
20 Surface ; 604919 m* Sub Surface 19 VENTANAS UNIR -
Volume: 1965.988 m*
02 P1 ESCALERA 2 Initial RH: h | brid
erma rl es
30 02 P1 ESCALERA 2 9

Enter the thermal bridges of the surface :

02 P1 ZONA DE TRABAJO 2

NAME LENGTH RESISTANCE @
02 P1 ZONA DE TRABAJO 2




CASO DE ESTUDIO UNIR
CARGAS TERMICAS HERRAMIENTA DE SIMULACION: BCORE

Building Simulation Calibration EC.M. Results

< & = 0O

o O P m

d
General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distribution
Settings zones system Systems
Ve
9 umm -
CARGAS TE R M I CAS H 0 RA R I OS . GENERAL SEE sumeaces _ @ OCCUPANCY | LGHTING a EQUIPMENT @ HEATING COOLING "1‘ VENTILATION Sy COMFORT
Search:  Enter the text you want to search a
INFILTRACIONES - Settings
Floor: | All M Canstruction level:

L ]~ Medium -

OCUPACION oo

04 P3 ESCALERA 2

v ACH
’ k2 coefficient:
ILUMINACION 04 P3 ZONA SERVICIOS oonr T nce
k3 coefficient:
04 P3 ZONA TRABAJO 1 0049 - ACHs/m
EQUIPOS
04 P3 ZONA TRABAJO 2 Thermal Zone Infiltration Schedule

Z
CA L E FACC I O N USE BASE SCHEDULE NEW SCHEDULE _ USE NOT ASIGNED SCHEDULE
05 P4 ESCALERA 2 )
Schedule multipl\'er: UNIR INFILTRACIONES

£4 100
REFRIGERAC'ON 05 P4 ZONA SERVICIOS Tt -l 090
0.80

4 05 P4 ZONA TRABAJO 1 070

VE NTI LACl O N Floor : PLANTA CUARTA 080
Surface : 300587 m® 050
Volume : 913,281 m* 040

030
05 P4 ZONA TRABAJO 2 030
0.10
06 CUBIERTA INSTALACIONES 0.00




CARGAS TERMICAS

CASO

HERRAMIEN]

DE ESTUDIO UNIR
'A DE SIMULACION: BCORE

CARGAS TERMICAS - HORARIOS
INFILTRACIONES

OCUPACION
Ocupacion de L-V todo el afio

ILUMINACION excepto aulas cerradas en agosto

EQUIPOS

) Zonas trabajo: 8-13h 16-20h
CALEFACCION
REFRIGERACION

VENTILACION

@ &0

Schedules Generation  Distribution

=]
Thermal

Groups Elements.

l WU DLIVIEDA T RIN VI

00 SEMISOTANO RECREOQ

01 PBAJA ESCALERA

01 PBAJA ESCALERA 2

01 PBAJA ZONA SERVICIOS

01 PBAJA ZONA TRABAJO

Floor : PLANTA BAJA
Surface : 604.919 m*
Volume: 1965.988 m*

02 P1 ESCALERA 2

02 P1 ZONA DE TRABAJO 2

02 P1 ZONA SERVICIOS

Building Simulation Calibration EC.M, Results
General Materials Walls Openings
Settings
" L L1}
-J GENERAL MEHE  surraces
EEE
Search - Enter the text you want to search
Sortby: Alphabetical: A to Z -
Floor: | All -

zones

q INFILTRATIONS Pia.

system Systems

i EQUIPMENT

@ HEATING

LIGHTING

Settings
Sensible Gain:

7954 w
Latent Gain:

6629 W

Thermal Zone Occupancy Schedule

USE BASE SCHEDULE - LINKED SCHEDULE

USE NOT ASIGNED SCHEDULE

Schedule multiplier: OCUPACION PE TRABAJO1

14—

1.00

+ 5 X

080 bbb
|/
I 080

0.70
050
040
0.20

0.10

0.00

"0123456?89101112131415161?18192021222324

X

Name: Semana - Valid for: MonTueWenThuFri




CASO DE ESTUDIO UNIR
CARGAS TERMICAS HERRAMIENTA DE SIMULACION: BCORE

Building Simulation Calibration E.C.M. Results

< & =2 O g w & O & m

General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distribution
Settings zones system Systems

CARGAS TERMICAS - HORARIOS o — & A e @oone RS - ©

WW  surfaces
am

. o

Search : Enter the text you want to search
DIl Sortby: Alphabetical: A to Z -] Settings

Floor: | All v Convective power:

OCUPACION l J+ s w

04 P3 ESCALERA 2 Radiant pawer:
4768 N

ILUMINACION lluminacién 20W/m? fluorescentes
04 P3 ZONA SERVICIOS

40% convectivo y 60% radiante Thermal Zone Lighting Schedule
EQU I POS 04 P3 ZONA TRABAJO 1 USE BASE SCHEDULE - LINKED SCHEDULE USE NOT ASIGNED SCHEDULE

Schedule multiplier: ILUMINACION P3 TRABAJOZ

CALEFACCION 04 P3 ZONA TRABAJO 2 - + £ x 100 Tl 00| 100 | 100 | 100 | 100
s TR -‘ QOO oo e e

Surface : 397.293 m* I QBD «fe i b

REFRIGERACION

070

B0 oo

05 P4 ESCALERA 2

VENTILACION SR 0 T O W

0.40 I !
05 P4 ZONA SERVICIOS 030 | b
05 P4 ZONA TRABAJO 1 010

0.00

05 P4 ZONA TRABAJO 2 x * o 1 2 3 4 5 & 7 & 9 W 1M 12 13 14 15 1% 17 18 19 20 21 22 23 24

Name: Semana - Valid for: MonTueWenThuFri




CASO DE ESTUDIO UNIR
CARGAS TERMICAS HERRAMIENTA DE SIMULACION: BCORE

Building Simulation Calibration ECM. Results

X S 2 0DEmry £ 2 | & 2

General Materials Walls Openings

CARGAS TERMICAS > HORARIOS & e P S S @

Search : | Enter the text you want to search

INFI LTRACIO N ES Sort by | Alphabetical: A to Z - Settings

Floor:  All - Convective power:

| ]~ 22500 w

OCUPACION

04 P3 ESCALERA 2 S
Q w

Humidity fraction :

LUMINACION Equipos: principalmente PCs alrededor L ’

EQUIPOS de 300 W convectivos la unidad

0473 ZONATRABAIOT Thermal Zone Equipment Schedule

04 P3 ZONA TRABAJO 2 USE BASE SCHEDULE - LINKED SCHEDULE USE NOT ASIGNED SCHEDULE
P
CA LE FACCI O N Schedule multiplier: EQUIECSEATRABAI G2
05 P4 ESCALERA 2 T+=] trx W T O - || [

REFRIG ERACl()N 05 P4 ZONA SERVICIOS | o

VENTILAC'()N 05 P4 ZONA TRABAJO 1 050 i .......

05 P4 ZONA TRABAJO 2 030

Floor : PLANTA CUARTA
Surface : 397.293 m® LU T R SRR R RIS ARRRNN FRRN AR e
Volume: 1172015 m*

0.00

x‘012345E?89‘IOH12'\314'\516'\71&192021222324
Name: Semana - Valid for: MonTueWenThuFri

06 CUBIERTA INSTALACIONES




CASO DE ESTUDIO UNIR
HERRAMIENTA DE SIMULACION: BCORE

Building | Simulstion  Calibration  ECM.  Results

< @ B Ol/la s £& O & m

CARGAS TERMICAS

General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distribution
Settings zones system Systemns
v
. Ll
CARGAS TERMICAS -> HORARIOS = T IJE [Ep— e B oo
Search : | Enter the text you want to search Heating Power:
INFILTRACIONES ort by : Alphabetica A 0 Z T o "
Floor: All - Radiant part:
04 %/100

OCUPACION
ILUMINACION
EQUIPOS
CALEFACCION
REFRIGERACION

VENTILACION

Calefaccion mantenida a 21°C
desde el 1 de noviembre al 1 de
abril

03 P2 ZONA SERVICIOS

03 P2 ZONA TRABAJO 1

03 P2 ZONA TRABAJO 2

Floor : PLANTA SEGUNDA

Surface : 397.293 m”
Volume : 1172.015 m*

04 P3 ESCALERA 2

04 P3 ZONA SERVICIOS

04 P3 ZONA TRABAJO 1

04 P3 ZONA TRABAJO 2

05 P4 ESCALERA 2

05 P4 ZONA SERVICIOS

Humidification:

0 %

Setpoint temperature:

21 °C

Thermal Zone Heating Schedule

USE BASE SCHEDULE - LINKED SCHEDULE USE NOT ASIGNED SCHEDULE

Schedule multiplier: CALEFACCION P2 TRABAJOZ

14—

+ 5 oX 1

080 R
|/ I
I 080 i e

0.00

X £ o 1 2 3 4 5 € 7 8 9 1 1 12 13 14 15 16 17 18 19 20 21 22 23 24
Name: Semana - Valid for: MonTueWenThuFri




CARGAS TERMICAS

CASO DE ESTUDIO UNIR
HERRAMIENTA DE SIMULACION: BCORE

CARGAS TERMICAS - HORARIOS

INFILTRACIONES
OCUPACION
ILUMINACION
EQUIPOS
CALEFACCION
REFRIGERACION

VENTILACION

Refrigeracion a 24 °C del 1 de
junio al 1 de septiembre

Building Simulation Calibration

Settings

mEE
WEW surraces
1

L3 concna

Search : | Enter the text you want to search
Sort by : Alphabetical: A to Z
Floor: | All

O

General Materials Walls Openings

00 SEMISOTANO AULAS

00 SEMISOTANO COMUN

00 SEMISOTANO RECREO

01 PBAJA ESCALERA

01 PBAJA ESCALERA 2

01 PBAJA ZONA SERVICIOS

01 PBAJA ZONA TRABAJO

Floor : PLANTA BAJIA
Surface : 604919 m*
Volume : 1965.988 m*

02 P1 ESCALERA 2

02 P1 ZONA DE TRABAJO 2

Results

o % @ &

Thermal Groups Elements Schedules Generation  Distribution
Zones system Systems

R & s ) e [ - @ e

Settings

Cooling Power:

= 100000 W
Dehumidification:
100 *

Setpoint temperature:

24 RE

Thermal Zone Cooling Schedule

USE BASE SCHEDULE - LINKED SCHEDULE USE NOT ASIGNED SCHEDULE

Schedule multiplier:

14 =

FRIO PBAJA TRABAIO
+ 5, x 100 =

/|

I 080 et

x & o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Name: Semana - Valid for: MonTueWenThuFri




CASO DE ESTUDIO UNIR
CARGAS TERMICAS HERRAMIENTA DE SIMULACION: BCORE

Building ~ Simulation  Calibration ~ ECM.  Results
2 X & = = | O | f m
CARGAS TE R M I CAS 9 H 0 RA R I OS General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distributian
Settings zones system Systems
o am - P — 9 e ~ e — - E = - & [
| N F I LTRAC I O N ES Zone Groups Selection of airflow [ Air change rate @ Temperature and Relative Humidity @ Thermal Zone Ventilation Flow Rate Schedule (%
00 SEMISOTANO AULAS SEMISOTANO Air change rate vz Outside air values * | Not selected -1
O C U PACl C') N 00 SEMISOTANO COMUN SEMISOTANO Air change rate v |1 Outside air values * | Not selected -1
00 SEMISOTANO RECREQ SEMISOTANO Air change rate v |5 Qutside air values ¥ | Not selected v |1
01 PBAJA ESCALERA PLANTA BAJA Air change rate -1 Gutside air values * | Mot selected -1
z 01 PBAJA ESCALERA 2 PLANTA BAJA Air change rate -1 Gutside air values * | Not selected -1
| LU M | N AC I O N 01 PBAJA ZONA SERVICIOS PLANTA BAJA Air change rate vz Outside air values * | Not selected -1
01 PBAJA ZONA TRABAJO PLANTA BAJA Air change rate |2 Qutside air values v | Mot selected v |1
02 P1 ESCALERA 2 PLANTA PRIMERA Air change rate -1 Gutside air values * | Mot selected -1
E QU I P OS 02 P1 ZONA DE TRABAJO 2 PLANTA PRIMERA Air change rate -1 Qutside air values | Notselected - |1
02 P1ZONA SERVICIOS PLANTA PRIMERA Air change rate vz Outside air values * | Not selected -1
02 P1 ZONA TRABAJO 1 PLANTA PRIMERA Air change rate vz Outside air values * | Not selected -1
CA L E FACC I o N 03 P2 ESCALERA 2 PLANTA SEGUNDA Air change rate -1 Gutside air values * | Mot selected -1
03 P2 ZONA SERVICIOS PLANTA SEGUNDA Air change rate -1 Gutside air values * | Mot selected -1
03 P2 ZONA TRABAJO 1 PLANTA SEGUNDA Air change rate vz Outside air values * | Not selected -1
z 03 P2 ZONA TRABAJO 2 PLANTA SEGUNDA Air change rate -2 Outside air values * | Not selected -1
R E F R I G E RAC | O N 04 P3 ESCALERA 2 PLANTA TERCERA Air change rate -1 Gutside air values * | Mot selected -1
04 P3 ZONA SERVICIOS PLANTA TERCERA Air change rate -2 Gutside air values * | Mot selected -1
L 04 P2 ZONA TRABAJO 1 PLANTA TERCERA Air change rate vz Outside air values * | Not selected -1
V E N TI LAC I O N 04 P2 ZONA TRABAJO 2 PLANTA TERCERA Air change rate vz Outside air values * | Not selected -1
05 P4 ESCALERA 2 PLANTA CUARTA Air change rate -1 Gutside air values * | Mot selected -1
05 P4 ZONA SERVICIOS PLANTA CUARTA Air change rate -1 Gutside air values * | Mot selected -1
05 P4 ZONA TRABAJO 1 PLANTA CUARTA Air change rate vz Outside air values * | Not selected -1
05 P4 ZONA TRABAJO 2 PLANTA CUARTA Air change rate vz Outside air values * | Not selected -1
06 CUBIERTA INSTALACIONES CUBIERTA Air change rate -0 Gutside air values * | Mot selected -1




CASO DE ESTUDIO UNIR
6RUPOS HERRAMIENTA DE SIMULACION: BCORE

Bulding | Simulation  Calibration  ECM.  Resuits

¢ & = O o » & O ¢ m

General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distribution
Settings zones system Systems

55 Constructions
Building Simulation Calibration EC.M. Results

S X @ = 0O almd O &
Name (=} A
General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distribution
SEMISOTANO SEMISOTANG Settings zones system Systems

. 9 oo [

@ Ada 30 Remove

[ PLANTA SEGUNDA I Use of walls
( | Thermal zones

PLANTA BAJA

PLANTA PRIMERA

PLANTA TERCERA [ ]
| | 02p1zoNA TRABAIO 1 [ Joz2p1Escateraz PLANTA BAJA FACHADA UNIR 311,675 266 45675 0
PLANTA CUARTA [] 05 P4 ZONA sERVICIOS [ 03 2 escatera2 UNIR FORJADO IN 663.016 111,159 252.288 299,569
PLANTA PRIMERA PARED INTERIOR |367.254 367.254 174.615 192,639
CUBIERTA [+] 0o sEmisoTANG comMUN [ | ospazonaTRABAID 2 UNIR SOLERA  |865.001 313144 252,288 299.569
[ PLANTA SEGUNDA I UNIR MURC CONY18158 20265 0 161315
[+] 00 SEMISOTANO RECREO [ ] 01 pBAJA ZONA SERVICIOS
[ 01 PBAJA ZONA TRABAIO [ 05 P4 ZONA TRABAIO 1 [ PLANTA TERCERA ] .
Use of openings
[ PLANTA CUARTA ]
| [ToTaL |00 sEMISCTANG 00 SEMISCTANG 700 SEMISOTANG /
[ CUBIERTA I [VENTANAS UNIR |161.7 7% 77 o




ELEMENTOS

CASO

DE ESTUDIO UNIR

HERRAMIENTA DE SIMULACION: BCORE

Building Simulation Calibration E.C.M.
General Materials Walls Openings
Settings

' !!H Building

Search: | Enter the text you want to search

Sort by : Alphabetical: A to Z
Zone:  Allzones

Floor: All floors

-
Surface 105

-

Surface 106

Surface 107

Surface 108

Surface 109

Surface 11

Results
g w g O Ff m
Thermal Groups Elements Schedules Generation  Distribution
zones system Systems
OPENINGS a
Simulation Calibration EC.M. Results
e | X @ B O & wiem O & m
Name: General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distribution
Surface 105 Settings zZones system Systems
Adjacent surface: - -
It has no adjacent surface
SURFACES 4a THERMAL BRIDGES

Zone: L "
02 P1 ESCALERA 2

Search : | Enter the text you want to search .
Wall _ Opening

Sort by : Alphabetical: A to Z -
Enter the type of surface wall: Narne :
FACHACA UNIR Zone:  All zones . Sub Surface 100

Floor:  All floors v

Openings

Enter the corresponding elem|

Surface 110

Sub Surface 55

Surface 111

Surface 112

Thermal bridge

Enter the thermal bridges of 1]

Surface 113

Surface 114

Surface 115

Surface 116

e e e ey e ey e e e ey e e ey

Surface 117

— U L J__JL i JL__JL__J

NAME

Sub Surface 10

Sub Surface 101

Sub Surface 102

Sub Surface 104

[ ]
I |
[ Sub Surface 103 ]
[ ]
I )

Sub Surface 105

Zone:

04 P2 ZONA TRABAJO 2
Surface:

Surface 189
Construction :

WVENTANAS UNIR
Area:

8.6

Shading selection in window:

Without shading




HORARIOS

CASO DE ESTUDIO UNIR
HERRAMIENTA DE SIMULACION: BCORE

Bulding  Simulation
General Materials
Settings

Calibration ~ ECM.
Walls Openings

Results

g % off (O] & m

Thermal Groups Elements Schedules Generation
zones system

Search :  Enter the text you want to search

ComfortMetabolism

ComfortClothes

ComfortVentilation

Power Heat
Power Cold
Heat Set Point
Cold Set Point
Equipment
Lighting
Infiltration
InfiltrationRenewals
Occupancy
HeatingProduction
CoolingProduction
HeatingDistribution
CoolingDistribution
VentilationFlow

VentilationHumidity

<
@
2
o
=
5]
3
2
0
3
-]
@
S
15
s
o

\

+ 40X

>

—
+
*

X

1.00
090
0.80
070
0.60
050
040
030
020
010

0.00
F J

1.00
080
080
070
0.60
050
040
030
020
010

0.00

UNIR INFILTRACIONES

Distribution
Systems

NEW SCHEDULE

100 | 100 | 100 | 100 | 100 | 1.00 | 1.00 | 1.00 | 100 | 100 | 100 | 100 | 1.00 | 1.00 | 1.00 | 1.00 | 100 | 100 | 100 | 100 | 1.00 | 1.00 | 1.00 | 1.00

o 1 2 3 4 35 6 7 & 9% 10 11 12 13 14 13 16 17

MName: Base - Valid for: MonTueWenThuFriSatSunHol

QCUPACION AULAS SEMISOTANO

# o0 1 2 3 4 5 6 7 8 9 10 1 1213 14 15 16 17

18 19 20 21 22 23 24

18 19 20 21 22 23 24

IMPORT LIBRARY

+ & X

X

1.00
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0.80

070

0.60
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030

0.20

0.10

0.00

1.00

090

0.80

070

0.60
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0.20

0.10

0.00

OCUPACION SEMISOTANG RECREQ

o 1 2 3 4 5 6 7 & 9% 10 11 12 13 14 15 16 17

MName: Base - Valid for: MonTueWenThuFriSatSunHol

ILUMINACION UNIR

18 19 20 21 22 23 24

100 | 100 | 100 | 100 | 100 | 100 | 1.00 | 1.00 | 100 | 1.00 | 100 | 100

# 001 2 3 4 5 6 7T &8 9 10 1 1213 14 15 16 17

18 19 20 21 22 23 24




CASO DE ESTUDIO UNIR
SIMULACION HERRAMIENTA DE SIMULACION: BCORE

Simulacion ideal: sin sistema de generacion

File path ) ‘
0 - . .7 , Public holid lend
ni de distribucion de energia e —
anuary
‘ ESP_Lograna. DSD&MLSW‘EC (1).epw - M T w T F S s
Archivo meteoroldgico: EPW de Logrofio Simulation time . 5 | 3

Day: ‘m/m/zme ‘ Hour : ‘u + - ®|

Simulacion del afio 2016 completo moo Novenberoute

[01:08:49] » Base Project: preparing simulation M w T F 5
9 10 11 12

< >
(01/01/2016 — 01/01/2017) o (8 e [15= . :
.. "

14 15 16 17 18 19 20

Base Project (Running)

Select a value in hours : 14 -

Festivos marcados en el calendario

Select a value in hours : 14 =

. Outputs
Salidas: S 21 22 23 24 25 26 27
=  Temperatura ) com
; 28 29 30
= Balance de energia b ey btce
0]
Start of the simulation: 13:08:48 15/09/2017
Year: 2018 Month: November

Elapsed time: 0:01:26

UN IN BACKGROUND




CASO DE ESTUDIO UNIR

HERRAMIENTA DE SIMULACION: BCORE
m ZONA TERMICA VARIABLE REFERENCIABASE DE
. . ong DATOS (ref.SQL
Ajustar el modelo simulado utilizando datos reales Temperatura —
m 00 SEMISOTANO COMUN Humedad 391
Temperatura 894
Inte ion E.D.A.S. —
gracion E.D.A.S. — BCORE 01 PBAJA ZONA TRABAJO Temperatura 899
Humedad 901
Temperatura 904
m 01 PBAJA ZONA TRABAJO Humedad 906
Obtenemos datos de temperatura de los sensores de la m 02 P1 ZONA TRABAJO 1 TeHmper:“;ra ggi
umeda
base de datos

Temperatura 914
. Temperatura 919
03 P2 ZONA TRABAJO 1 Humedad 921
Generar un archive csv/txt por cada referencia Station 8 03 P2 ZONA TRABAJG 2 Temperatura 924
Humedad 926
Temperatura 929
m 04 P3 ZONA TRABAJO 1 Humedad 931
Automatizado Station 10 04 P3 ZONA TRABAJO 2 Temperatura 934
Humedad 936
- Temperatura 939
05 P4 ZONA TRABAJO 1 Humedad 941
. Temperatura 944
05 P4 ZONA TRABAJO 2 Humedad 946




CASO DE ESTUDIO UNIR
CALIBRACION ERRAMIENTA DE SIMULACION: BCORE

Buiding | Simulation || Callbration | ECM.  Results
- o 7 o o o 7 - .
Introduccion de datos de monitorizacion ! :
et un
calibration calibration
= Temperatura
() ADD NEW REAL DATA PREVIEW: station Tttt
. . 7 . . 7 Name - - x 12/08/2017 144;21.7
= Configuracion de la calibracion @ 12/08/2017 12375443208
Temperature M 12/08/2017 :44;21.9
- Y, — 12/08/2017 :44;22.0
OcupaCIOn 12/08/2017 144;22.1
12/08/2017 :44;22.2
12/08/2017 :44;22.3
Select the file containing the info: 12/08/2017 :44;22.4
. o0 2 wtionitnt 1 Towr 12/08/2017 :44;22.6
= Calibracion 12/08/2017 14147
Zones where applied : 12/08/2017
12/08/2017
00 SEMISOTANQ COMUN =4 12/08/2017
12/08/2017 144;23.1
12/08/2017 :45;23.0
Real data Schedule SO ALY BT
12/08/2017 5;23.2
1 12/08/2017 4;23.4
SEt R.Lln _ NEW SCHEDULE LINKED SCHEDULE USE NOT ASIGNED SCHEDULE 12/0&/2017 4.23.6
calibration calibration o ton i 12/08/2017 5;23.7
Unit value schedule all over the simulation timeframe 12/08/2017 15:23.8
12/08/2017 £5;23.9
12/08/2017 £5;23.8
12/08/2017 £5;23.9
@ Name : Type: x 12/08/2017 £;24.0
STATION 2 TEMPERATURA Temperature - 1z/08/2017 45:24.3
12/08/2017 24;24.4
Description : 12/08/2017 £5;24.6
12/08/2017 45;24.7
12/08/2017 45;24.8
Select the file containing the info: 12?8;?:31; zgféé'g
station2t.txt - VIEW 12/08/2017 45;25.1
12/08/2017 £5;25.2
Zones where applied : 12/08/2017 44;25.3
00 SEMISOTANO RECREO - 12/08/2017 44725.4
12/08/2017 4;25.5
12/08/2017 4;25.6
12/08/2017 4;25.8
Real data Schedule 12/08/2017 :45;26.0
) “ 12/08/2017 17:42:45;26.2




CASO DE ESTUDIO UNIR
CALIBRACION HERRAMIENTA DE SIMULACION: BCORE

L . ) L @ Creating calibration step - [ o [
= Introduccion de datos de monitorizacion
Mame :
- Temperatura CALIBRACION COMN TEMPERATURAS
. ., . ., Weather file:
= Configuracion de la calibracion 7 Logrona 030540, SWEC (1hemm .

= Ocupacion ® Real data

Select the actual data used in this step :

= Calibracion

SELECT ALL CLEAR SELECTIONS
STATION 1 TEMPERATURA STATION 2 TEMPERATURA STATION 3 TEMPERATURA STATION 4 TEMPERATURA
-{'ﬁ f - STATION 5 TEMPERATURA STATIOM & TEMPERATURA STATION 7 TEMPERATURA STATION & TEMPERATURA
. ll STATION 9 TEMPERATURA STATIOM 10 TEMPERATURA STATION 11 TEMPERATURA STATION 12 TEMPERATURA
Real Set Run
data calibration calibration

(® SCHEDULE CALIBRATION: Occupancy :

Schedule type : Present multiplier value :
Occupancy - 1

Thermal zones : Max. multiplier :
00 SEMISOTANO COMUN.00 SEMISOTANO RECREQ = 5

Min. multiplier:
0.1

Step:
0.1




CASO DE ESTUDIO UNIR
CALIBRACION HERRAMIENTA DE SIMULACION: BCORE

0 2 . . o r— -
= Introduccion de datos de monitorizacion slerston x
LY bte
™1 LoG P24 RUNS . CRLo;] L4
Tempera tura |V igsi3s) = pase I‘mjec'[l Gownloaﬂlng aata -~
[01:24:34] = Base Project: preparing simulation Group 1 RUN 0 (Running)
o o 2 o o 2 [01:24:41] » Base Project: simulating Calibration Results Step 1
| | Conflguraclon de Ia Ca/lbraclon [01:24:44] = Base Project: simulation completed Base Project (Downloading)
., [g:fzjf:;] ? gm Emjec: dovmloading dlat: — Costfunction  # SCHEDULE TYPE: ‘Ocupacion’
- Ocup acion {01:25:051 i B::: pz}zt‘ ;:z?;?ng;lmu - Base Project (Running) @ SCHEDULE TYPE: ‘Ocupacion’ @ SCHEDULE TYPE: ‘Ocupacion
el : 0.0%

[01:25:08] = Base Project: simulation completed
" .’ [01:25:21] = Base Project: downloading data

| Cal'braclon [01:25:23] = Base Project: preparing simulation
[01:25:30] = Base Project: simulating

[01:25:32] = Base Project: simulation completed
[01:25:45] = Base Project: downleading data

o ___* [01:25:47] = Base Project: preparing simulation
‘\ﬁ - [07:25:54] = Base Project: simulating
._ll [07:25:56] = Base Project: simulation completed
H.Eal SEt R.LI n [07:26:10] = Base Project: downleading data
data {ﬂlibrﬂtiﬂr‘l l:alil:uratiDn [07:26:11] = Base Project: preparing simulation
[07:26:18] = Base Project: simulating

[01:26:21] = Base Project: simulation completed

[01:26:34] = Base Project: downloading data

[07:26:35] = Base Project: preparing simulation

[07:26:42] = Base Project: simulating -

@
Start of the simulation: 13:22:23 15/09/2017

Elapsed time: 0:04:20

VIEW RESULTS RUN IN BACKGROUND FINISH




CASO DE ESTUDIO UNIR
MEDIDAS DE AHORRO HERRAMIENTA DE SIMULACION: BCORE

Posibilidad de realizar cambios en la envolvente y establecer medidas de ahorro

€ Opening change

SCHEDULE FACTOR ﬁ GLOBAL SCHEDULES

Opening name:

VENTANAS UNIR

Family:
" Buiding  Simulation  Calibration | ECM. | Results
Description: ﬁgﬁ @
NUEVA VENTANA
aw  ®
Glass:

Fo— SY— = . - m [ —

D Description G-Value U-Value [W/m™K] | T-Sol RF-Sol TVis Number of layers | Thickness [mm]
Planiluxémm ¥ Opening name : Openings: | Enter the text you want to search
60002 Planithermdualecobmm 0440 586 0360 0043 0748 1 800 VENTANAS UNIR M
0003 Planiiutes 0781 s J. o087 . | 1200 S [] ASHRAE 189.1-2009 ExtWindow ClimateZone 4-5 [] Exterior Door [ interior Dor
60004 Cool-lite/Argon/Planitherm6/10/6 0.262 138 0.185 0207 0.363 2 22,00 Planilux6mm - D Interior Window NUEVA VENTANA D VENTANAS UNIR
60005 Coollite/Air/Planitherms/12/6 0207 166 0244 0501 os7e H 2600
60006 Coal-lite/Air/Planitherm&10/4 0.100 178 0.041 0486 0071 2 22,00 Square metres of opening :
60007 Planilwy/Air/Planithermdualecot/6/6 0462 238 0314 0341 0570 H 1800 1023.067 m
60008 Planistar/Air/PLTU tra4/20/10 0378 176 0314 0454 0.684 2 34.00 | FrrTrr T
Frame:
Percentage of Frame: C-Value (1/R): Total cost:
025 01 2 W/ miK 154960.05 €
Selar absorptance: Emissivity: -~
08 o1 () PRESS TO ADD A NEW CHANGE

W/ miK




CASO DE ESTUDIO UNIR

SIMULACION INICIAL

ANALISIS DE RESULTADOS

Demanda calefaccion
° Por meses

o Por zonas

Z-1:02 P1 ZONA TRABAJO 1
Z-10: 04 P3 ZONA TRABAJO 1
Z-11: 00 SEMISOTANO COMUN
Z-12: 05 P4 ZONA TRABAJO 2
Z-13: 02 P1 ZONA SERVICIOS
Z-14: 04 P3 ZONA SERVICIOS
Z-15: 04 P3 ESCALERA 2

Z-16: 00 SEMISOTANO RECREO
Z-17: 01 PBAJA ZONA SERVICIOS
Z-18: 00 SEMISOTANO AULAS
Z-19: 03 P2 ZONA SERVICIOS
Z-2:02 P1 ESCALERA 2

Z-20: 04 P3 ZONA TRABAJO 2
Z-21: 01 PBAJA ZONA TRABAJO
Z-22: 05 P4 ZONA TRABAJO 1
Z-23: 06 CUBIERTA
INSTALACIONES

Z-24: 01 PBAJA ESCALERA
Z-3:05 P4 ESCALERA 2

Z-4: 01 PBAJA ESCALERA 2
Z-5:02 P1 ZONA DE TRABAJO 2
Z-6: 05 P4 ZONA SERVICIOS

Heating Demand: Monthly analysis

Heating Demand Base Project 4 % month on annual Base Project

25
100000
20
15
-
= #®
50000
10
5
a . & & & & 0
Jan Feb kar  Apr May  Jun Jul Aug Sep Oct Mow  Dec
Jan Feb Mar Apr e Jun Jul Aug Zep Ot Mow Dec
[ I[ 102659 || sszee |[ 7en1 |[ mor [ o | o [ o [ o ][ o [ o [ sz0s4 |[ 108518 |
W= e T o o e J o o JC o J o s ] 2= |

Z-7:03 P2 ESCALERA 2
Z-8:03 P2 ZONA TRABAJO 2
Z-9:03 P2 ZONA TRABAJO 1

Heating Demand: Analysis by zone

Demand heat. Base Project  ® Demand/Surface Base Project

500000
400000
200
300000
= ® z
3
200000
100
L]
100000
0 0

I Z-2 73 24 725 76 Z7 -8 Z0Z-W0Z-NI- 34T TA6ETIA819Z-207-01 22 2-237- 14T otal

[ Z-1 £2 Z3 -4 Z5 I6 Z-7 EZ8 I8 Z10 Z-11 Z-12 Z-13 Z-14 Z-15 Z-16 Z-17 Z-18 Z-19 Z-20 Z-21 Z-22 Z-23 Z-24 Total
[laogzg][ o Q 0 31560 © 0 |[35817)|32935)[33219(| 560 [(39424| O o 0 |[65153{ 0 |34013( 0 |38452|71304)333! 4] 0 |jasTa4
1
.|132.1 MaM 1] 0 ||1096( © 0 |(90.15)|106.3)|107.3 (| 1.82 |(20.23)| © o 0 |(252.2| © |1135( O ||96.70||117.8||1003) O o |84
g 3 8 5 4 7 ]




SIMULACION INICIAL

CASO DE ESTUDIO UNIR

ANALISIS DE RESULTADOS

Demanda refrigeracion

o Por meses
o Por zonas

Z-1:02 P1 ZONA TRABAJO 1
Z-10: 04 P3 ZONA TRABAJO 1
Z-11: 00 SEMISOTANO COMUN
Z-12: 05 P4 ZONA TRABAJO 2
Z-13: 02 P1 ZONA SERVICIOS
Z-14: 04 P3 ZONA SERVICIOS
Z-15: 04 P3 ESCALERA 2

Z-16: 00 SEMISOTANO RECREO
Z-17: 01 PBAJA ZONA SERVICIOS
Z-18: 00 SEMISOTANO AULAS
Z-19: 03 P2 ZONA SERVICIOS
Z-2: 02 P1 ESCALERA 2

Z-20: 04 P3 ZONA TRABAJO 2
Z-21: 01 PBAJA ZONA TRABAJO
Z-22:05 P4 ZONA TRABAJO 1
Z-23: 06 CUBIERTA
INSTALACIONES

Z-24: 01 PBAJA ESCALERA
Z-3:05 P4 ESCALERA 2

Z-4: 01 PBAJA ESCALERA 2
Z-5:02 P1 ZONA DE TRABAJO 2
Z-6: 05 P4 ZONA SERVICIOS
Z-7:03 P2 ESCALERA 2

Z-8:03 P2 ZONA TRABAJO 2
Z-9:03 P2 ZONA TRABAJO 1

Cooling demand: Analysis by zone

Demand cool. Base Project @ Demand/Surface Base Project

Cooling demand: Monthly analysis

Coaoling demand Base Project 4 3% month on annual Base Project
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SIMULACION INICIAL

CASO DE ESTUDIO UNIR

ANALISIS DE RESULTADOS

Demanda calefaccion
Demanda refrigeracion

Z-1:02 P1 ZONA TRABAJO 1
Z-10: 04 P3 ZONA TRABAJO 1
Z-11: 00 SEMISOTANO COMUN
Z-12: 05 P4 ZONA TRABAJO 2
Z-13: 02 P1 ZONA SERVICIOS
Z-14: 04 P3 ZONA SERVICIOS
Z-15: 04 P3 ESCALERA 2

Z-16: 00 SEMISOTANO RECREO
Z-17: 01 PBAJA ZONA SERVICIOS
Z-18: 00 SEMISOTANO AULAS
Z-19: 03 P2 ZONA SERVICIOS
Z-2: 02 P1 ESCALERA 2

Z-20: 04 P3 ZONA TRABAJO 2
Z-21: 01 PBAJA ZONA TRABAJO
Z-22:05 P4 ZONA TRABAJO 1
Z-23: 06 CUBIERTA
INSTALACIONES

Z-24: 01 PBAJA ESCALERA
Z-3:05 P4 ESCALERA 2

Z-4: 01 PBAJA ESCALERA 2
Z-5:02 P1 ZONA DE TRABAJO 2
Z-6: 05 P4 ZONA SERVICIOS
Z-7:03 P2 ESCALERA 2

Z-8:03 P2 ZONA TRABAJO 2
Z-9:03 P2 ZONA TRABAJO 1

14 %

0% —

9%

Heating Demand: Analysis by zone

Cooling demand: Analysis by zone

6% =,
0% —
220
9% — -
Z-18
0% —
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12% — — 0%
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0% —
|
6% —
Z-11 75 0%
&
I — gy
o % —0
5%_1 6%



CASO DE ESTUDIO UNIR
CALIBRACION ANALISIS DE RESULTADOS

Calibration

- X
STEPS LY Update results
Catibrations

Value Calibrated Value
SCHEDULE MULTIPLIER TYPE: Ocupacion, ON ZOMES: 00 SEMISCTANO COMUN, 00 SEMISCTANC RECRED

1 07
SCHEDULE MULTIPLIER TYPE: Ccupacion, ON ZOMES: 01 PBAJA ZONA TRABAID, 02 P1 ZONA TRABAJC 1, 03 P2 ZONA TRABAJQ 1, 04 P3 ZONA TRABAJD 1, 05 P4 ZONA TRABAJD 1 1 1
SCHEDULE MULTIPLIER TYPE: Qcupacion, ON ZONES: 02 P1 ZONA DE TRABAJC 2, 03 P2 ZOMA TRABAJO 2, 04 P3 ZONA TRABAJD 2, 05 P4 ZONA TRABAJOD 2 1 1
Obtained errors
- Initial value Final valus
00 SEMISOTANO COMUN: Temperature
00 SEMISOTAMNO RECRED: Ternperature NMBE _0.034 _0.034
01 PBAJA ZONA TRABAIO: Temperature
RMSE 1.900 1.699
02 P1ZOMA TRABAIC 1t Temperature
02 P1 ZOMA DE TRABAJO 2: Temperature NRMSE 0.186 0.185
03 P2 ZOMA TRABAIC 1: Temperature
CV(RMSE) 0.082 0.082
03 P2 ZOMA TRABAIC 2: Temperature

Total Errors (Average of CV(RMSE))
Initial Error : 6.0193%

SAVE CALIBRATED PROJECT Error after calibration : 8,015 %




CASO DE ESTUDIO UNIR
MEDIDAS DE AHORRO ANALISIS DE RESULTADOS

Demanda calefaccion

Por meses Heating Demand: Monthly analysis Heating Demand: Analysis by zone
o Por Zonas Heating Demand Base Project M Heating Demand ECM 1-1 Demand heat. Base Project M Demand heat. ECM 1-1 @ Demand/Surface Base Project
“# % month on annual Base Project % month on annual ECM 1-1 Demand/Surface ECM 1-1
Z-1:02 P1 ZOMNA TRABAIO 1
Z-10: 04 P3 ZONA TRABAJO 1 a5 00000
Z-11: 00 SEMISOTANO COMUN
Z-12: 05 P4 ZONA TRABAJO 2 '
Z-13: 02 P1 ZONA SERVICIOS 100000 400000
Z-14: 04 P3 ZONA SERVICIOS 0 20
Z-15: 04 P3 ESCALERA 2
Z-16: 00 SEMISOTANO RECREC [ 300000 )
Z-17: 01 PEAJA ZOMNA SERVICIOS ‘ 15 £ §
7-18: 00 SEMISOTANO AULAS < » = 8 z
Z-19: 03 P2 ZONA SERVICIOS = 200000 - 1t ./\q
7-2:02 P1 ESCALERA 2 #0000 10 N | 10
Z-20: 04 P3 ZONA TRABAJO 2 I\ | |
7-21: 01 PBAJA ZONA TRABAJO 100000 1
Z-22: 05 P4 ZONA TRABAJO 1 : [\ . | ,.
Z-23: 06 CUBIERTA ".I , I I ! I I I \ I I I I I ,
INSTALACIONES 71 Z-2 Z-3 Z-4 Z-5 Z-6 Z-7 Z-8 Z-9 Z-10Z-11 Z-122-13Z-14Z-15Z-16Z-17Z-18Z-197-207-21 Z-22 Z-23 Z-24Tatal
Z-24: 01 PBAJA ESCALERA 0 0 — . o
Z-4: 01 PBAJA ESCALERA 2 N | | | | | | |‘1 ;
7-5:02 P1 ZONA DE TRABAIO 2 Jan e Mar Apr May Jun ul Aug Sep et Mo Dec .I:-mgz o |[ o |[ o |goezr|| o || o |[zzse|fersrallrere| 547 |[perzA| o || o |[ o [fsozad| o JBetas|[ o |[zaezdfesrazlaai|| o || o 41345
2_6: 05 P4 ZONA SER\”CIOS l:“ 102658 ” 56209 II 78511 ” 201 ” o ” g || o || g || o || g ” £2054 ” 108518 | 132.1|| NaM Q [1] 109.6 o Q 90.15(|106.3|107.3|| 1.82 ||99.23 0 o Q 2532 0 1135 Q 96.79(/117.8)100.3 Q Q 8341
7-7:02 P2 ESCALERA 2 | [ raqaz [ 73erz [ er2 [ o [ o [ o [ o o J[ o [ 7sass |[ ssamo | l 3 g 5 4 7 s
7-8: 03 P2 ZONA TRABAIO 2 B = e v e e e [ e o J[ e [ o [ & | = | r||121.0| nan [ o | [ 1us| o | o |ams|ag_ne| go.37| 175 |9IJ.93| 0 | o | o |239.3| 0 | 114| o |3?.92|113.7| 93.39| o | 0 |31.1|
7.9: 03 P2 ZONA TRABAJO 1 Ol =22 e 0 e 0o T o 8 e o J o o J 1 ][ = ] 8 = .




CASO DE ESTUDIO UNIR
MEDIDAS DE AHORRO ANALISIS DE RESULTADOS

Demanda refrigeracion

o
Por meses Cooling demand: Monthly analysis . .
Cooling demand: Analysis by zone
e Por zZonas Cooling demand Base Project M Cooling demand ECM 1-1
@ % month on annual Base Proect o month on anmual ECM 1-1 Demand cool. Base Project M Demand cool. ECM 1-1  #® Demand/Surface Base Project
Z-1:02 P1 ZONA TRABAJO 1 ! Demand/Surface ECM 1-1
Z-10: 04 P3 ZONA TRABAJO 1
Z-11: 00 SEMISOTANO COMUN 60000000
Z-12: 05 P4 ZOMA TRABAJO 2 ]
Z-13: 02 P1 ZONA SERVICIOS an
Z-14: 04 P3 ZONA SERVICIOS 20000 =
Z-15: 04 P3 ESCALERA 2 /
Z-16: 00 SEMISOTAMNO RECREQ 40000000 i
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CONCLUSIONES

= Innovador sistema de monitorizacion de facil instalacién que proporciona gran cantidad de datos fiables

= Herramienta de simulacién sencilla y facil de usar que genera resultados muy utiles para la gestion
energética en edificacion

= Integracidon y combinacion de ambas herramientas para proporcionar un sistema de gestion integral de la
energia
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