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INTRODUCCION

v Herramienta automatizada de simulacion y calibracion

energética de edificios A
A
\ 4

ENGINENCY

Toolset to improve building’s energy efficie

v Desarrollo propio al amparo de proyecto europeo

v Acceso web
v Interfaz amigable B |

v Idiomas: Inglés y Espafiol

www.eesap.eu ~caviar E T T G
p o M*LT“EM" Cionsbpumcblor clusber



BCORE: una herramienta de simulacion y calibracion energética automatizada para edificacion

nw %ﬁ%ﬁﬁ%ﬁ“ UniversidaggaVigo gte‘ﬂl

ARQUITECTURA Y URBANISMO

EESAP B /S LCICA 1 1= COMGRESD INTERMNACTOMAL
SuyTLRCACAN CONGRESS  gARPE COMSTRUCCION AVANZADA

FUNCIONAMIENTO DEL SOFTWARE

. Datos de
monitorizacion
(csv o txt)
g,
TRNSYS 17 l Sendrie
DATOS DE ) ) RESULTADOS
ENTRADADEL —» SIMULACION |——| CALIBRACION | ——» DEL PROYECTO
EDIFICIO BASE

T%QDEML l Comparacion

Modelo (osm o gbXML) R AReY MEDIDAS DE
Materiales, muros y huecos - - : RESULTADOS
Cargas térmicas — horarios ’@‘ CONSERVACION . DE LAS ECMS
Datos meteoroldgicos (epw) = DE ENERGIA
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APLICACION: CASO DE ESTUDIO

v Caso de estudio:

colegio de A Coruna, Galicia
| 2 Educacion Infantil y Primaria
' IERE § L % ——— d 450 alumnos
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APLICACION: CASO DE ESTUDIO

v Modelado del edificio

New

‘ P New project o

W Before you start a project you must select an Open Studio Model file.

Libra ry W This file should contain the description of the building structure.

Select file

b 4

Building_test.osm
13-06-2017 16:24:25

This software is part of a project that has received
funding from the European Union's Horizon 2020
research and innovation programme under grant
agreement No. 720661
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Building Sirmnulation Calibration E.C.M. Results
y 4 —
v Parametros Generales |1 @ =E O @ w M O & m
General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distribution
Settings zones system Systems

Building Simulaticn Calibraticn E.C.M. Results

| @ = | O & » & O & m

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

Floors

Enter the floors of the building :

Floor Average height of the floor above ground (m)

Www.eesap.eu

Ground Floor
First Floor
Second Floor

Roof

2
4.5
8.5
10.5

® @

Orientation

Turn Angle:
0

Ground

Heat transfer to the ground:

Adiabatic floor, totally insulated

Infiltrations

Infiltrations medel:

k1 k2 k3
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Building Simulation Calibration E.C.M. Results

v Caracteristicas Constructivas ¢ | @ Ol & s & O & m

General Materials Walls Openings Thermal Groups Elements Schedules Generation  Distribution
Settings x zones system Systems
j
E Building | Simutann Calibavon  ECM.  Resuhs
X @ =2 0 6 » & O ¢ =
General Materials Walls. Uperengs Thermal Granggrs Elements Shedules Generaton  Datrbutan
Settings 2enes fystem Syttems
Search : Enter the text you want to search Sort by : Alphabetical: Ato 7
* ADD NEW MATERIAL F P
ASBESTOS CEMENT Family : CEMENT | w ]
# (™ moowr sucien mareiaL Heat capacity - 540 1/ kg Conductivy: 04T W il Deriny: 1900 g/
CERAMIC SLATE OR TILE Family : CERAMIC I ] ]
x REMOVE SELECTED MATERIAL L
Heat capacity: 800 1/ kg Conductvity: 1 W/ mK Densiy: 2000 kg/m'
£ ALHY MATERIAL LIBRARY r—
DOUBLE AIR BRICK [60 mm - 90 mm] Family : BRICK EJ
- m AL MATIRIALS w Heat capacsy s 1000 1/ gk Conductnty: 0432 W/ mK Dersry: 530 g m'
o e useD MATERALS Oy EXPANDED POLYSTYRENE Family : INSULATION ’:|
Heat capacity - 1000 1/ kigk Conduetvity : 0038 W/ mk Doty : 30 kg m*

Building Simulation Calibraticn ECM. Results

¢ Q| = O ¢ w f O & m

General Materials Walls Openings Thermal Groups Elements. Schedules Generation  Distribution
Settings zones system Systems
Search :| Enter the text you want to search Sort by . Alphabetical: Ato Z v
al
ofs 200 New waLL BRICK FACADE Family : FACADE B
(’ PIDIEYSHECTEDIWATE Description : same composition as Brick Fagade 2
Layers :
x REMOVE SELECTED WALL
Name Thickness (m)
» MORTAR CEMENT LIME 0.015
% ASSIGN CHARACTERISTICS OF ANOTHER WALL SIMPLE AIR BRICK [40 mm - 60 mm] 004
VERTICAL AIR CHAMBER 0
N £ ADDWALLS LIBRARY DOUBLE AIR BRICK [60 mm - 90 mm] 0.08
. - =4
B: Cubierta " : Fachada
[] CERAMIC SLATE OR TILE 0.02
B Forjad I B : Fachad ami : : .
' . ]
. rorjaao soilera . rdachnada ceramica p— —
T External : 0.7 External : 0.9
\d VIEW USED WALLS ONLY
. Internal : 0.7 Internal : 0.9
- Forjad B : Vent !
= D rj a D - E'“ a" a - Convective heat transfer coefficient : Features of the Layers :
45> GENERATE WALLS REPORT N .
. . = External: 17.78 W/ m“K Total thickness: 0.17 m
-' F n rj a d D Bu bl Erta Internal : 3056 W/ m*K U-Value: 24501 W/ m*K
' . E .
There are not imported libraries
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Building Simulation Calibration E.C.M. Results

v Cargas Internas ¢ Q@ = Ofa|lw £ O & m

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

Building Simulation Calibration EC.M. Results

’Q@QT‘%.‘@@@M

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

T - ! -
L GENERAL BEE surraces q INFILTRATIONS _ LIGHTING a EQUIPMENT @ HEATING COOLING Y VENTILATION iy comFoRT m

s
| + —=F
Settings ~|_A/\~I—

Search - | Enter the text you want to search

4

Sort by @ Alphabetical: A to Z

Floor : All - Sensible Gain:
5296 W
CUBIERTA_1 o
Latent Gain:
4556 w

CUBIERTA_2

Thermal Zone Occupancy Schedule
P1_AULAS

. USE BASE SCHEDULE - LINKED SCHEDULE USE NOT ASIGNED SCHEDULE |
Floor : Planta Baja

Surface : 402,085 m*
Volume : 1407.298 m’ Schedule multiplier: Horario Ocupacion

14 - : : : 00 | 1.00 | 100 | 1.00 | 1.00

P1_DESPACHOS

P2_AULAS

P2_DESPACHOS

.,

PB_AULAS
PBE_ENTRADA o o
X & 0 ¢ 7 & 9 1M 1 12 13 14 15 16 17 18 19 20 21 22 23 24

I' ‘I Mame: Base - Valid for: MonTueWenThuFriSatSunHol

DD V/ADIMNC
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4

Distribution
Systems

v Sistemas de Generacion ¢ @ = 0O & wm & O [e®

General Materials Walls Openings Thermal Groups Elernents Schedules Generation
Settings zones system

Building Simulation Calibration ECM. Results

< & = 0O & m £ O

General Materials Walls Openings Thermal Groups Elements Schedules
Settings Zones

P

Generation | Distribution
system Systems

Select energy generation system: Layout: Boiler:

| Bailer with storage tank v

Boiler properties

Rated capacity:
35000 w

Min. ratio:

0 —

Boiler outlet water temperature:

?

a0 *C

?

0.85

Combustion efficiency:

1

Minimun tank temperature for starting the generation system: -
65 He
A
Fuel type: Ld
Diesel M
A\ J ‘
NCV of the fuel: [=)
SER T | Mifkg '_@ ¢
Fuel density: i P
832 N kg,."mg \———) - A
Fuel cost:
0.932 v #l
Fluid specific heat of the primary circuit:
4190 JkgK
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v Simulacién —_ ~
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data Report Results
Building Simulation Calibration E.C.M. Results

X @ ®

General Run L n

Sctings | | simion Building Summary: monthly temperatures

File path _ )
Output files locatio: Public holiday calendar W Avg Base Project ® Max Base Project ® Min Base Project Avg Amb Base Project
Simulation_building ( Januaty 2015 >
Weather data file location:

M T W T F S 5

Meteorological_data_corunha.epw

Simulation time . 2 3 4 a0 ®
8

33

c . 7 9 10 11

Day: | 01/01/2016 Hour:

12 13 14 15 16 17 18

Select a value in hours : 1 + —

siccorbeibons: 1+ — 19 20 21 22 23 24 25

Outputs

26 27 28 29 30 31

M Temperatures L Fuel consum) plion
M Comfort L Electric power consumption
M Energy balance L Distribution system demand

L Distribution system losses

Year: 2015 <= = Month: January -

L] stateofthe aquipment Jan  Feb  Mar  Apr May Jun Jul Aug  Sep  Oct Mow  Dec  Total

R ——— . consbrucllon clusker
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APLICACION: CASO DE ESTUDIO

v’ Calibracion

Datos Reales = Consumo

STEPS

Calibration03/07/2017 17:53:30

Obtained errors

Value Calibrated Value

Step 1 SCHEDULE MULTIPLIER TYPE: Infiltracion, ON ZOMNES: F1_CLASSROOMS, F1_OFFICES, F2_CLASSROONMS, F2_OFFICES, GF_CLASSROOMS, GF_HALI 2.3875
Building Simulation Calibraticn E.C.M. Results
g ¥
G ol -
Real Set Run
data calibraticn calibration p
Obtained errors
@ ADD NEW REAL DATA CHANGE FOLDER nitial vl Final val
MEE 0.288 0.000
O Narme : Type RMSE 0.000 0.000
Annual consumption Consumption MNRMSE 0,000 0.000
CV(RMSE) 0.000 0.000
Description :
Annual consumption 3.000 l/year = 26,048 kWh/year Total Errors
Initial Error 2e.844%
Usage value: SAVE CALIBRATED PROJECT Error after calibration : 0.040%
26048 kWh

x

Parametros de calibracion =2 Infiltraciones

GanOpt

Generic Optimization Program

d Tecnologias mas modernas en desarrollo

ad Al amparo del proyecto nacional HOLOGENE con la UPV/EHU
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v Medidas de Conservacion de
la Energia (ECM)

ECM.
Settings

Building

Simulation

&

Economic
valuation

Calibration

i

Run
ECM.

ECM. Results

g@ ECM 1a

ECM 1b

E WALLS

ECM 2a

ECM 2b

ECM 2c

ECM 3a ECM 3b

| @ SCHEDULE FACTOR

ECM 4

d GLOBAL SCHEDULES

===

ZONE SCHEDULES

og— = Jp— & wrn [m]

@ WALLS @' SCHEDULE FACTOR

(® CHANGE IN OPENING: EXTERIOR WINDOW 1

Opening name : Openings : | Enter the text you want to search

EXTERIOR WINDOW 1 v

[ ] pouste winoow [ ] exterior poor 1

Current glass :

Planilux/Aire/Planilux4/6/4 |:| EATERIGRIWNDOWY |:| EXTERIOR WINDOW 2

Square metres of opening :

661.679999995050 m*

Cost per square metre :

2 £/m?
Total cost :
1323.76 £

é ‘GLOBAL SCHEDULES

D EXTERIOR DOOR 2

NEW WINDOW

@ ZONE SCHEDULES
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& % month on annual Base Project

Heating Demand: Monthly analysis

Heating Demand Base Projact

B Heating Demand ECM 1-1

% month on annual BECR 1-1

4000 25
20
3000
‘ 15
=
= 2000 *
10
1000
i 5
0 0
lan Feb Mar Apr May  Jun Aug Sep Oct Mov  Dec
lan cek Mar Apr P EW Jun Jul Aug Zep Oict Mo Dec
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» Calibracion automatizada de la simulacion, permitiendo obtener resultados con un
error reducido.

» Incorporacion de librerias predefinidas y ampliables de materiales y envolventes.
» Parametrizacion del modelo a traves de la implementacion de MCEs.

» Incorporacion de sistemas predefinidos de generacion y distribucion de energia.
» Interfaz de facil manejo, clara e intuitiva.

» Permite visualizacion grafica de resultados.
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