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CHAPTER
ONE

USER MANUAL

1.1 StartUp

First of all, it is mandatory to include the new NMF model into the IDA ICE software. For a correct instalation
of the new model, DLL and EO les are necessary and must be placed in the same folder.
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Figure 1.1: Eo and dll les in the same folder.

After opening IDA-ICE program, in IDA-ICE toolbar, Tools/Extend IDA application should be selected.
Filling the extension name is compulsory, while version and copyright, optional. In the source folder, the
le with extension .eq generated when translating the project, must be selected. The new model is installed

in IDA-ICE "Private folder”. This folder can be de ned in Options - Preferences - Advanced, as well as the
"Common folder” and the "Temporary folder”.
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Figure 1.2: Extend IDA application.
IDA-ICE uses "Private folder”, "Common folder” and "Temporary folder” for di erent type of les:

 Private folder: "climate” for climate les and ”lib/ice” for model les that have been instalated by the
user (which are: .eo; .dll; .idc; .idm; and .app). All this les are created automatically by IDA-ICE. To
delete a model, every model le (.eo, .dll, .idc, .idm, and .app) in this folder has to be deleted.

« Common folder: this folder has the same function as the Private folder. In a computer with one single
user, Common folder can be deactivated. In a computer with more than one user, Common folder can
be used instead of Private folder. Files in Common folder can be used by every user.

» Temporary folder: "idamod47”. This folder is used by IDA-ICE for some temporary les and folders.
Also, IDA ICE searches in this folder for the materials les, speci cally in "idamod47/materials”. Ma-
terials folder is provided with the WFG Model les. That's the only folder that has to be created in the

Temporary folder, and it is important to have those les only once in the Temporary folder to avoid
errors.
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Figure 1.3: Extend IDA application.

There is, also, a new icon for the WFG Model. This lesis a.IDS le. This new IDS le can be used in two
ways:

» Manually: by right click in the WFG Model (once installated and inserted in a project), in Properties -
Icon, you can browse the IDS le from your source folder. This has to be done each time the WFG Model
is inserted in a project.

 Automatically: by copying the IDS le in the IDA-ICE instalation folder in your computer. As an exam-
ple, this folder might be in: C/Program les (X86)/IDA/lib/ice. If you want IDA-ICE to use the IDS le
automatically, IDS name must be the same than new models name.

NOTE: Writing your own models using NMF is only available in Expert Edition of IDA ICE, not in Standard
Edition.
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1.1.1 Testing the installation

To check the correct installation of the new module in IDA-ICE, we are going to run a complete isolated un-
steady project. An unsteady project needs a climate le, which is provided with this manual and the .idm le
which is the project. This climate le has to be pasted in the installation IDA ICE folder, speci cally in: C/Pro-
gram les (X86)/IDA/climate. After this, IDA-ICE must be started and the Isolated  _unsteady_summer.idm
project has to be opened. Run the simulation by clicking "Run” and open the "Output-File” by double clicking

to check the results.

ﬂ' lated_unsteady_ D:h\Dropbox|+DAIDA ICE projects\Benchmark 201801 24\ Isolated_unsteady_surmmer.idm EI@
Schematic  Qutline
Project: Isolated_unsteady_summer e .
|E OUTPUT-FILE I

Description:

L5 >

L, Simulation data

Figure 1.4: Isolated unsteady summer project.

Some variable results must be cheked: QBSIDE, RADIFFIN, RADIRIN, TAAIR, TBAIR and WATERGAIN.
Each variable results can be opened by double clicking in the name of the variable.
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Figure 1.5: Results of the Isolated unsteady project in summer.
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ﬂ RADIRIN: variable in Isolated_unsteady_summer, OUTPUT-FILE
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'E} TAAIR: variable in |solated_unsteady_summer.OUTPUT-FILE
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777 TBAIR: variable in Isolated_unsteady_summer.OUTPUT-FILE [ -E ] ]
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Figure 1.6: Results of the Isolated Unsteady project in summer.
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1.2 Introduction

1.2.1 Building and Advanced modes

The user interface is divided into three di  erent levels, with di erent support and scope for the user. At the
simplest level, called wizard, the scope is limited to a certain type of study and level of approximation. The
user is given the opportunity of carrying out a simulation directly, or transferring the data to the next level,
called the standar level (or building level).

At the standard level, the user is given greater freedom to design a building model. This level de nes
geometry, materials, controller settings, loads, etc., in a manner that should be easy to handle for a majority of
engineers.

At the advanced level, the simulation model is no longer de ned in physical terms, but in the form of
connected component models, whose meaning is de ned by equations. At this level, the individual time
evolution of variables can be studied. All equations, parameters and variables can be examined at this level.
Components are interconnected by creating equalities between variables that appear on interfaces.

The behavior of a component is described by equations, variables and parameters. The di erence between
parameters and variables is that the former will never change their value during a simulation, whereas a
variable might. The description of most components is done using a special language called NMF (Neutral
Model Format). In the Code tab of any of the components the NMF code is shown.

In this manual, standard (building) level and advanced level are de ned.

1.2.2 IDA-ICE models

In this chapter, IDA ICE models used in projects below are de ned.

Zone models: CESIMZON and CEDETZON.

IDA ICE provides two di  erent zone models. One of these, the climate model, is quite detailed - it may for ex-
ample calculate a vertical temperature gradient. The second model, the energy model, has a more conventional
level of precision, and is based on a mean radiant temperature.

A building in IDA ICE can contain one or several zones (rooms). In this manual, a single zone is de ned in
every project. There are two di erent zone models in IDA ICE:

» CESIMZON (Energy)

+ CEDETZON (Climate)

CESIMZON This is a simplied zone model. The active parts of some enclosing elements (walls/ oor/
ceiling) have been combined into one thermal node, which is included in the zone model. Thus, the model has
(at least) two nodes: Furniture and combined (internal) walls. The combined walls are adiabatic, i.e. they have
no net transmission over long periods.

External walls (at least one) are handled separately, because the conditions on the opposite side are di erent
from those in the zone. In general, all non-adiabatic walls, e.g. partitions towards other simulated zones, are
kept separate.

The geometry of the zone is not known in detail; surface areas are known and are used for distribution of
radiation. Surface slopes are also known and are used to calculate non-linear convective transfer.
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Figure 1.7: CeSimZon icon.

CEDETZON This is a detailed zone model. External walls (at least one) are handled separately, because the
conditions on the opposite side are di erent from those in the zone. In general, all non-adiabatic walls, e.g.
partitions towards other simulated zones, are kept separate.

The geometry of the zone is de ned in detail; surface areas are de ned by coordinates, calculated and used
for distribution of radiation. Surface slopes are also known and are used to calculate non-linear convective
transfer.

Figure 1.8: CeDetZon icon.

Wall models: ADWALL and RCWALL.

IDA ICE provides three di  erent wall models:

« ADWALL
« BDFWALL

* RCWALL

In this manual, only AdWall and RcWall models are used.

ADWALL AdWall models de ne adiabatic walls.

RCWALL RcWall models de ne non-adiabatic walls. This model is more complex and complete than AdWall
model.
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Figure 1.9: AdWall and RcWall icons.

Window (default) models: CEWIND and DETWIND.

IDA ICE provides two di erent window models. One of these, CeWind, is a simpli ed window model. It
allows to de ne some of the parameters of the window, but only simple glazings can be de ned. The second
model, DetWind, has a higher level of precision, details and composition of the window can be de ned in the
building mode. In this manual, both of the models are used in di  erent situations.

CEWIND Thisis a simpli ed window model. It can only be de ned as a single layer glazing, and only some
parameters can be de ned.

DETWIND Detailed window model, modelled pane by pane. Almost every parameter can be de ned. This
model has to be connected to a WinType model, which de nes pane properties. DetWind model only contains
cavity properties for the window.

i
J
3
=
L]
/E
&

WWW

-

Figure 1.10: CeWind and DetWind icons.

WINTYPE model

This model contains pane properties for windows. It doesn't have variables, it only has one link, to connect
this model to a DetWind model; and parameters, which de ne pane properties.

Figure 1.11: WinType icon.
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Other envelope models

There are some other envelope models in IDA-ICE, used to connect walls, zones and windows to the boundary
conditions.

CESURF Boundary object for envelope surface, not exposed to solar. Exchange with adjacent space by con-
vection and radiation is combined in one constant heat transfer coe cient to adjacent air. This model is used
to calculate the heat balance between walls or windows and the boundary conditions.

TQWIN  Window exterior surface exposed to longvawe radiation and convection. This model is used to cal-
culate the heat balance between windows and the boundary conditions. This is a more complete and complex
model than CeSurf model.

Figure 1.12: CeSurf and TgWin icons.

Ambient models

This type of models are used to calculate and adapt some boundary conditions so the can be connected to an
envelope model, such as walls and windows. This are usually used in unsteady projects.

CLIMATE Process climate data from le; calculates sun position and sends data to facade. This is usally
connected to a SOURCE-FILE model which imports the climate le. This allows to run a simulation in a
particular time (hour, day, month) of the year. The integration time, which is in seconds, is used to calculate
time of year, needed for calculation of sun's position. Integration time has to start at the beginning of a year.

Elevation

> L

W

Azimu

[

Figure 1.13: Climate icon.

FACE Process climate data for facade. Calculates wind, Im coe cient and solar radiation. This model
receives data from the climate model and delivers the needed variables to the models. The model has outputs
to walls, windows and leaks.

Figure 1.14: Face icon.
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SHADE Calculates window shading from external objects ( ns and buildings).

k2

~

Figure 1.15: Shade icon.

RAY Calculates light distribution between surfaces in zone.

Figure 1.16: Ray icon

Boundary models

SOURCE-FILE This model imports an external le to the project. It is used to import climate les.

OUTPUT-FILE Variables can be linked to this model, so they can be shown as results in diagrams and tables.

SOURCE-FILE

 OUTPUTFILE ;

Figure 1.17: Source-File and Output-File icons.

1.3 Zonein IDA-ICE

1.3.1 The Geometry in IDA Indoor Climate and Energy

A building in IDA ICE can contain zone or several zones (rooms). In this manual, a single zone is de ned in
every project. A zone is either:

« a prism with any number of at vertical walls, a at horizontal oor and one ceiling;
* a part of such prism limited by the building's roof;

 a custom polyhedral (an arbitrary volume, bounded by polygons) that may be imported but not edited
in IDA ICE.

Windows and openings (doors) can exist within these restricted surfaces. The geometry of the building is
de ned by the corners of one or more building body parts. The corners' x and y coordinates are indicated in a
local coordinate system for the building (called the building system) that moves and rotates with the building.
Before editing, the origin of coordinates for the building system coincides with the lower left corner of the
building. The shape of the building body part is limited to:
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* prisms with at vertical walls

 a part of such prism limited by the roof. The roof may consist of one or more at polygons with slope
from 0° (horizontal) to 90° (vertical)

* a custom polyhedral that may be imported but no edited in IDA ICE.

The zone geometry is described relative to a point in the building system, where the z-coordinate gives the
height of the oor above ground level. The zone is de ned by its height plus the corners of the oor. The
zone system is de ned by the origin's coordinates and the rotation around the z-axis. The shape of the zones
is limited to prisms with vertical walls. If the prism is intersecting with the roof, only the part under the roof
is included in the zone.

A local coordinate system is de ned on every enclosing surface. For vertical walls, the origin of coordinates
is located in the lower left corner of the surface (from inside the zone). For oors and horizontal ceilings,
the surface system coincides with the zone system. The geometry for objects like windows is de ned by a
rectangle.
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1.3.2 De ne azone in IDA-ICE (Building Mode)

IDA ICE provides two di erent zone models. One of these, the climate model, is quite detailed - it may for
example calculate a vertical temperature gradient. The second model, the energy model, has a more conven-
tional level of precision, and is based on a mean radiant temperature. This zone model can be changed in the
building level in: General ! Defaults! Other! Zone Model delity ! Energy/Climate.

To de ne a zone in IDA-ICE a new Building project has to be created. To de ne a simpli ed zone (CES-
IMZON), Energy option has to be selected in Zone Model delity options, and to de ne a complete zone
(CEDETZON), Climate option has to be selected.
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Project building? O Broject data
Global Data HVAC Systems —— FnergyMeters — lsage—
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<value not set> v‘ » #m System parameters v /A Fuel heating
—_— /A District heating
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Details [ElRrepon 7 Expand table|
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Total/m2 20 20 01 50 438 150 1314 15

Figure 1.18: New Building project.
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ﬁ building1: building1.idm (Defaults) EI@
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fidelity Climate 8 DA Resources
~  Ener
Zone cooling coil temperature ——-—gy @ Database

Figure 1.19: Zone Model delity options.

In Floor plan tab, the geometry of the zone can be changed. By clicking once in the default zone, Properties
tab is opened, and the origin and size of the external walls can be de ned. In this tab, windows can be de ned,
too (Section 3. Create a new window type in IDA-ICE). Once the geometry of the zone is set, the model must
be built in Simulationtab ! Advanced Level! Build model.
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General Floorplan 3D  Simulation Daylight Outiine Summary Details

[ | o |

Figure 1.20: Zone properties.

General 'Floor_pl;'-m' 3D  Simulation 'bay_l'!;(_]':hi:'(')ulline : Sumnary_: Delalls

Project name  building1

Modified:
[Ef Requested output ;
E& Simulation data
Al
W e Simulated: date, time, [duration (s)]
Heating load B Setup 1 Run
Cooling load E3 Setup
Energy ﬁ Setup
A tov)
Custom L Sstup
A Level
14 Build model B9 Edit “7h Run

Figure 1.21: Build Model.

After this, the Schematic tab is opened automatically. Double clicking in Zone opens th details of the
Zone. This process is very useful to de ne the coordinates in CEDETZON models, which are di  cultto de ne
manually.
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Figure 1.22: Build Model.

The geometry of the zone is de ned in the following scheme:

V8 V7
s2
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V5 V6
vi 83
S5 | S1
FLOCR
V4 S6

Figure 1.23: Zone geometry.
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1.3.3 Use athe new zone in Advaced mode

Zones can be de ned in the Building mode and used in an Advaced mode project. Two methods can be used:

» To copy the zone model in an Advaced mode project

» To copy parameters from a Building zone model to a Advaced zone model.
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1.4 Create a new window type in IDA-ICE

To create a new glazing in de database, it is necessary to de ne a new type of window, object called WinType,
and a Detwind model with the corresponding parameters. In rst place, a new Building project must be
created (gure 1.24).

.= building3 - IDA Indoor Climate and Energy

File Edit View Insert Tools Options Window Help

O-@-d-al EREER lerlav ape
.

Figure 1.24: New building project.

Then, as the gure 1.25 shows, the "Floor plan” (1) must be selected and the window by default (2) has to
be replaced by a Detwind model. For this, the window by default has to be selected and rigth mouse button
has to be clicked in order to open di erent options. By selectin "Replace” option, a new interface is opened and
"With new object” option has to be selected. "OK” button has to be clicked, and an "Insert object” interface
is opened. Then, "Window (detailed)” has to be selected and, once more, "OK” button has to be clicked. The
window has been replaced.

[ESRECR

Simulation Daylight Outiine Summary Details

—i20m »;

0 -z

9

V

2

Newzone » Ordinarvzone Import. IFC. Lock Show. Level:0.0m

Figure 1.25: Floor plan view.

Now, the new window can be edited (gure 1.26). By double clicking the new window object (1), the
DetWin con guration interface arise. Clicking on the button 2 and clicking on "Open”, the "Detailed window
construction” interface arise. In this window it is possible to con gure our window layer by layer. Both glazing
types and panes can be loaded from the database ( gure 1.27) by selecting "load from database” option (2).
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Furthermore, coating panes can be ipped by the "Flipped” option (4). Finally, ( gure 1.27) the window can

be saved in the database as a new resource (1).

(

2 DetWin: 2 window in buildingS Zone Wall 4
General Geomelry

[

o Double Clear Air (WINT) [U=2.86, g=0.71, Tvis=( ||

Open.
Trwith »

New resource..

Ventilated construction

Name

© Double Clear Air (WIN7) >
o o]0

I8 pane: CieaR 6.0AT (w17 ]

Gap: 12.0 mm Air (WINT)

Load from database.
Write to database

5

[] Pane: CLEAR 6.DAT (WINT)

Mapping »

Integrated window shading (wrt. inner skin for ventiated — L

Type [No integrated shading <]

Model [p= |» Tnsi

Draw Control B > [ Data for selected layer

Schedule [pa |» Pane © CLEAR _6.DAT (WINT) v

Flipped [m}
Type No sxtemal shading T]  stoudmormay notbe [~ Glazing properties at reference conditions
oz |-

Model ‘" a ‘ y  constructions] Solar heat gain coefficient X

Control [pa | Recess depth D Caleulate

Schedule [pa Visible ransmittance

Control [Never open

oK Save as. Cancel Help.

Schedule [na

Frame

Fraction of the total

0.1 )-1

Vindow 1 b

e W)

Solar radiation level at Wim?
i g e o

Object

Name DetWin

Description

Lock Show. Level:00m

Figure 1.26: Detailed window con guration.

@ Detailed window construction

[=(rEr =T ‘

[] Pane: CLERR 6.DAT (WINT)

Mame © Double Clear Air (WINT) ~ FI

Lagetr:id + Add 5 Delete FNE New resource...

_ Outside —

@] Pane: CLERZR 6.DAT (WINT) L °é database...
Gap: 12.0 mm RZir (WINT) Write to database

— Inside —
— Data for selected layer

Pane © CLEAR_G.DAT (WINT)

D

Flipped

»

— Glazing properties at reference conditions -
Solar heat gain coefficient -
Solar transmittance - TR g 2
Visible transmittance — i
Glazing U-value WIm2.K)
OK Save as... Cancel Help

Figure 1.27: Detailed window construction.

Once the detailed window has been created ( gure 1.28), it can be saved to the database (1). Frame options
have to be checked (2). In the building level, Fraction of the total window area has to be more than 0, but this
can be changed in the Advanced mode to make a glazing without frame.
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ﬁ DetWin: a window in building3.ZoneWall 4

General Geometry

(==

Glazing/shading  [© Double Clear Air (WIN7) [U=2.86, g=0.71, Tvis=( | ‘;'aﬂ”“ and shading
I Open...
C)\_\ Open with 3

Ventilated construction

ﬁfem

[ Write to database

1.

r Integrated window shading (wrt. inner skin for ventilated constructions) —— b=

MNew resource... d

N

IE

|»

Type |N0 integrated shading
Model |n.a_
Draw Control |n.a_
Schedule |”-3-

IE

r External window shading

Mo external shadin [Should normally not be
Type | 9 = | specified for ventilated
Model |r1 a | 5 constructions]
Control |”-5- | 4 Recess depth
Schedule |”-E- | ¥ 0 m
- Op g More. .
[For ventilated construction
Cantrol |Never open v| »  the opening is to the cavity
between the outer and the
Schedule ||'1.E. | 3  inner skin]
r Frame

r Skew —
Fraction of the total
window area 20 Mare... Tst
U-value Witm2-°C) IIIO

Solar radiation level at
which shadings are drawn

Object

=

Cs

Name DetWin

Tilt

Description

I

Figure 1.28: DetWin interface.

From now, as gure 1.29 shows, the new detailed window is available in the database. The new window

has been called "PRUEBA".
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2 Load resource from database Oa >,

® Select template

Name Descriptil g T u TV "
PRUEBA 0.724 0.643 2.764 079
2 pane, clear, 4-12-4 {example) 0.769 0.692 3.05 0.815
Roller blind between 2+1-panes 0.523 0.399 0.909 0.71
Venetian blind between 2+1-panes 0.523 0.399 0.909 0.71
SGG COOL-LITE SKN-154 3-panes 0.2 0.129 0.678 0.443
SGG COOL-LITE SKMN-174 3-panes 0.302 0.215 0702 0.608
SGG Planilux 2-panes 0.761 0.684 277 0.8a7 v
® MNew resource
Mame | PRUEBR
Description
Ayailable in building® e
0K Cancel Help e loaded resource will be protected. Change the
name to remove the protection.

Figure 1.29: Load window from database.
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ﬁ DetWin: a window in building5.ZoneWall 4
General Geometry

(=8 Eo

Glazina/shading |© PRUEBA [U=2.76, g=0.72, Tvis=0.79]

» Glazing and shading
properiies at reference

Ventilated construction

Cs

Integrated window shading (wrt. inner skin for ventilated constructions)

conditions (15015099

[open to specify ventilation and
outer skin parameters]

window area g
U-value 20| wimec

Type ‘No integrated shading V|
Maodel [na] [
Draw Conirol ‘n,a, | £
Schedule ‘”-3- | »
External window shading
No external shadin P [Should nermally not be
Type | 9 | specified for ventilated
Modsl = IE constructions]
Control |"'737 | 4 Recess depth
Schedule |n,a, | 4 |0 | m
More
CEcaec —— [For ventilated construction
Control ‘Never open v| p | the opening is to the cavity
between the outer and the:
Schedule ‘n_a_ | % inner skin]
Frame Skew
Fraction of the total

Maore..

P

Solar radiation level at
which shadings are drawn

Wi

Ce

Object
MName DetWin

Tilt

Description

Figure 1.30: Select created window from database.

Once the new window is created and saved in the database, a new simulation model has to be created
(‘gure 1.31) by clicking on the simulation tab (1) and on the "Build model” button (2). The new WinType
model is shown in "Window types” and the new Detwind is shown in "Zone” interface, which is opened by

double clicking in "Zone”.

77 buildings: buildingS.idm
General Floor plan

General

[ Reauested output
B Simulation data

SD‘ Simulation Dayl\ghl Qutline Summary Details
i ——_

Project name  building5 T

Modified:
Saved:

24/03/2017 15:45:32

Heating load
Coaoling load
Energy

All (above)

Custom

{_] Allopen cases

& Setup B Run
E3 Setup b Run
# Setup £ Run

P Run
.L.Selug P Run

Simulated:

date, time, [duration (s)]

Advancad Leye
(4 Build model B Edit 9 Run

Figure 1.31: Building model.
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1.4.1 Use the new window in a building

By creating a new simulation model, the created WinType model is added to the simulation model, as well
as the Detwind model. The Detwind model has default parameters until "Run” button is clicked. After that,

Detwind takes parameters from the related WinType model.

Right clicking in the Wintype opens the options menu, and it is possible to convert the model to a new

resource. Creating a new resource, makes the Wintype available in the objects list ( gure 1.33).

77 building$: buildingS.idm

General Schematic Floorplan 3D  Simulation Daylight Outine Summary Details

(= ol

Indoor Climate and Energy
Object: buildings

Climate File  |[Default] Kalmar-1968 hd

Air Handling Unit

Climate Processor

Eevain -
» Y
P N
Building Window: ™
facos ~ mpos N

=S

Wiater o1 Zones Air

Hot

Resource name
= |

Description

Wintype_1

E Open...

Describes glazing and shading parameters of a
window
Open with v

@ WINTYPE » Convertto resource.. 1

& Cut
B3 Copy

Sublype of

Available in buildings 82

&5 Delete

Replace...

Style »
Properties...
B

A, PRun

Figure 1.32: New resource of WinType.

e | Amint | conol| vy | Gen{' 23 Zone: s zonein buildings

Elelx]

s | e | toge [
Insert new object va
[ ® simsolL ~
SIMCHIL

SwPLEFC

STATSENS

General Advanced Schematic Outine Resuls

T RARNARCR AR T zone

STINGCTR
TOFFSET
TQFACE
TQGROUND
TQMUX
TaMuxe
TQNODE
TaWIN
VLVIDIVERT
VLVIMNING
VOLFLOWMETER
WATMERGE
WATSPLIT
WINTOZONE
= ® WINTYPE
(@] wintyoe 2]
@ A2A AC
A2A_HP

@ A2W_Chiller

@ A2W_HP

@ Aifan

@ AvialFan

@ AsialFant

@ B28_Chiller

@ B28_HP

@ B28_HX

@ HXBrine

@ minFunc

© integrator

@ Limintegrator

@ Derivative "
< i >

|with name Auto ]
Wintype 3

and description Auto

Describes glazing and
shading parameters of

o] B Run

2 window

Figure 1.33: WinType created.
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1.4.2 Use the new window in Advanced mode

In rst place, the window has to be created in a building as shown before. Once the Wintype model and the
new Detwind model are included in the simulation model, and "Run” button has been clicked, they can be
copied and pasted in an Advanced model project. Parameters in both the models have to be checked before
copying them.

Once they have been added to an advanced project, there are some considerations to keep in mind:

* WinType and Detwind models have to be linked. For this, Detwind interfaces tab has to be opened.
By right click in WINTYPE interface the options menu is opened, and the "Binding” option has to be
selected. DETWIND.WINTYPE has to be linked to WINTYPE.TYPELINK.

« As we have copied from a building project the Detwind model, there are some parameters that have to
be disconnected. To disconnect parameters, options menu has to be opened by right mouse click, and
"Logto ! OFF” option has to be selected. These parameters are:

DETWIND.QSOLAR
DETWIND.QSOLAR1
DETWIND.UWIND
DETWIND.TFPANE
DETWIND.TBPANE

* Also, some variables must be disconnected. There variables are:

— DETWIND.QABACKCV
— DETWIND.RFDIROUT
— DETWIND.RFDIFFOUT

 In advanced projects, frame ratio (FRRATIO) can be set to 0 if necessary. This can't be made in building
projects.

NOTE: If there is a previous Detwind model in an Advanced project, adding a new Detwind model from
the building (both pasting or replacing it) can create some compatibility problems. It is better, in this case,
to take the parameters from the Detwing "builing” model, instead of the complete model. Parameters can be
changed manually, or can be copied from the Detwing "building” model and pasted in the Detwing "Advanced
mode” model.
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1.5 Create a project with WFG

Throughout this section, some examples of how to use the WFG model are going to be shown. The rst
example will be done by setting the boundary conditions to constant values. Then, by using two convective
models (CeSurf), the isolated steady case will be presented, where the exterior and interior conditions are
xed. The third example (isolated unsteady project) will be done xing the conditions in the interior face of
the window. Finally, the last two examples will be insulated cases, where interior conditions are simulated by
a room with a single window exposed to the solar radiation. This room is exposed to steady (third example)
and unstady (fourth example) external conditions.

For every example, the rst step is to create an empty IDA project where models will be loaded. This

project has the extension ".idm". Clicking in File - New - IDA Indoor Climate and Energy - Advanced level
only system, the window in gure 1.34 appears.

IDAApplication
[ IDA Indoor Climate and Eneray [« ]
[ Auxiliary
Cancel
Help
Template
Building 7
[ Empty

‘T |DA Room Wizard

O] Advanced level only system |
Resource container

% ESBO Wizard

L[ simple-room

a

[E=S/ECR =)
Schematicoutine

Poectjcedocs e

Figure 1.34: Creating a new empty project.

Notice that, in the left side of the window, there are di  erent modules that can be loaded into a project by

dragging and dropping them to the main window. This modules can be also loaded by right clicking - New
object and selecting the module in the list.
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To create a simulation in which is involved the WFG, it is necessary to insert the WFG Model, located in the
tab "WFG _Model” above the listed models. Although it is possible to drag it from the left side, it is generally
better choice to import it by right clicking on the main window and selecting it from the list that appears in
"New Object”.

In every model there are Input, Output and Local variables. Every Input variable has to be connected to
run the simulation. For the standard models in IDA-ICE these variables can be checked in the code tab, which
is opened by double clicking in the model and selecting "Code”. Here, module information (equations, links,
variables, parameters, etc) can be checked. Input variables are de ned as IN.

G SHADE_C: a mathernatical model in Isolated_unsteady_summer E\@
General Outline Code
A~

VARIABLES

/% type name rels def min max description *

Factor DirectShad LOC "ELff factor for direct rad"

Temp ThRmb out OUT 0 ABS ZERO BIG TMambient temp"

Radiation QDifCut [nSpec] OUT L] L] BIG ncident diffuse rad fr ground and sky'

Radiation QDir out[nSpec] OUT L] L] BIG ident direct rad"

Radh IDifCuc [nSpec] OUT o] o] BIG "Diffuse rad after shade™

Radh IDirCuc [nSpec] OUT o] o] BIG "Beam rad after shade"

Radiation QDifCutTot LOC L] L] BIG ™Total incident diffuse rad fr ground a:

Radiation QDirCutTot LOC i} i} BIG ™Total incident direct rad"

Radh IDifCutTot LOC i} i} BIG ™Total diffuse rad after shade™

Radi IDirCutTot LOC L] L] BIG ™Total beam rad after shade™

Radh ITotOut oUT L8] L8] BIG "Total (beam and diffuse) rad after shas

Radh IFixOut oUuT L8] L8] BIG "Total (beam and diffuse) rad after Eix:

Radh IFix LOC L8] L8] BIG "Total (beam and diffuse) rad used for :

Control ctrl in IN L8] L8] 1 ™Input control signal™

Factor cErl LOC L] L] 1

Temp Thmb_in IN 0 AB5_ZERO BIG

Radh IDifHor IN L8] L8] BIG diffuse rad to horizomn surfacs

Radh IDirNorm IN L8] L8] BIG direct normal rad"

Radh IDirSurfOut OUT L8] L8] BIG direct rad to surf"™

Rada IDir_in LOC L] L] BIG direct rad"™

Radh IDifS5kyIn LOC L8] L8] BIG rad"™

Radh IDifSkyOut oUT (8] (8] BIG Y rad after shade™

Radh IDifRefl IN (8] (8] BIG ™diff rad from ground™

Radh IDifGrdIn oUT (8] (8] BIG ™ground diff rad"™

Angle Azimut in IN L8] L8] 360 rel azimuth"™

Angle Elev in IN L8] g S0 elevation™

Vel Windvel IN 1 (8] BIG ™Local wind speed”™

Angle AzSunZFace ouT o: —360 360 ™Azimut of sun, relative to face, 0 wher

angle angleIncFace ouT L8] 9] 130 ™Angle of incidence on surface™

GENERIC CosIncFace LOC 9] =1 1 ™cos(Angle of incidence on surface)}™

GENERIC iTime LOC "index in transparency matrix"

GENERIC iElev LOC "index in transparency matrix"

Hour 50l1Time IN 0 -BiG BIG ™Solar time" W
L4 >

Figure 1.35: Module code.

1.5.1 Constant boundary conditions
The models required for simulating this projects are the following:
* WFG _Model

In order to validate the simulation of the complete thermal problem, a simple isolated glazing is consid-
ered. Hence, the indoor and outdoor surface temperatures are considered a given value and the di use indoor
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irradiance is set to zero to decrease the complexity of the problem. This is equivalent to impose boundary
conditions for an isolated glazing.

8O m7

4 —4 [ 5K

Figure 1.36: Steady test case for a constant boundary conditions of a water ow glazing. (1) Inlet, (2) Inlet _Flow, (3)
TQOutside, (4) TQInside, (5) RadOutside, (6) RadInside, (7) TQOutBackCy, (8) TQInBackCy, (9) Outlet.

If boundary conditions are constant, the solution becomes constant once the steady solution is reached. To
do this, a value must be given to every input (IN) variable. In the table 1.1, every variable which need to be
xed is speci ed. This can be done indi  erent ways:

1. Asshownin gure 1.36, there are di erent geometric forms at the borders of the model. These represent
the most important links in the model (but not all of them), which contain variables. By double clicking
them, a window appears, and the contained variables are shown. If one of these variables has to be xed,
it should be done by double clicking it and going to status - calculated —or given— (double click where it
says calculated —or given-). Here it is possible to select the value. Now the status will become "given”.

2. Double clicking the WFG _Model. In the Outline tab of the window it is possible to select "Interfaces”,
"Variables” and "Parameters”. In the Interfaces tab it is possible to see links between interfaces of di er-
ent models. As explained before, by double clicking them, the variables are shown and cand be xed.

3. In"Variables” tab, all the variables of the model are listed, and values can be xed as seenin 1.

In table 1.1, all the variables that should be xed for this simulation are summarized. Also, some parame-
ters must be checked. The glazing selection (HEATGLASS, COOLGLASS, ITHERMGLASS, RADIAGLASS and
RADIANTWALL) can be done in the Parameters tab.

Note: Radiaglass glazing is only used for interior walls.
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IN Variables
WFG_MODEL.AZIMUTSUN ! 0.0
WFG_MODEL.ELEVSUN ! 0.0
WFG_MODEL.WINDVEL ! 0.0
WFG_MODEL.ANGLESLAT ! 0.0
WFG_MODEL.RADIRIN ! Given
WFG_MODEL.RADIFFIN ! Given
WFG_MODEL.RBDIRIN ! Given
WFG_MODEL.RBDIFFIN ! Given
WFG_MODEL.QASIDE ! Given
WFG_MODEL.QBSIDE ! Given
WFG_MODEL.TAAIR ! Given
WFG_MODEL.TBAIR ! Given
WFG_MODEL.TINLET ! Given
WFG_MODEL.FLOWRATE ! Given
WFG_MODEL.SCHEDSHADING | ! 0.0

Parameters
WFG_MODEL.AZIMUTWIND ! 180
WFG_MODEL.SLOPEWIND ! 90

Table 1.1: IN variables in WFG _MODEL.

Note: "Given” variables are de ned in the Benchmark le.

After giving values to variables, the simulation date period should be selected. At the bottom-left corner of
the window, there is a button call "Simulation data”. Here the date from and until when we want to simulate
must be selected. Finally, clicking in "Run” at bottom-right, the simulation starts.

Page 34 of 105



1.5.2 Isolated steady project

This case is very similar to the rst one, but instead of giving values for the exterior and interior conditions of
the glazing, some of them are calculated by other models. It is necessary to insert two CeSurfmodels for inside
and outside boundary conditions of the WFG _Model. In addition, it would be used the Output- le model to
graph variables.

The models required for simulating this projects are the following:

* WFG _Model
 CeSurf (two models: for inside and outside)

e Output- le

T

Figure 1.37: Isolated steady project.

For the inside and outside surface temperature, two CeSurfmodels are going to be used to simulate the con-
vection. The links beteween these models are: [WFG.MODEL.Tqlnside - CeSurf.WallSide] and [WFG _MODE.TqOutside
- CeSurf.WallSide] (for both CeSurf models). As the link Tginside and TqOutside has a geometrical connection
(red square) associated to it, the linking can be done by dragging a line from the red square in the grey part of
CeSurf (not the one in the white part!) to the red square of WFG _MODEL. This binds WFG .MODEL.QASIDE to
CESURF.Q, WFGMODEL.QBSIDE to CESURF.Q, WFGMODEL.TASIDE to CESURF.TSURF and WFGMODEL.TBSIC
to CESURF.TSURF.

CeSurf has main parameters that should be changed. This are ASurf (Area of the surface) and USurf
(Convective coe cient). As an example, USurf for the CeSurf model at the exterior and interior are set to 23
and 8 respectively. For this manual, "CeSurf’ is used for the CeSurf model at the interior and "CeSurfl” is
used for the CeSurf model at the exterior.

In addition, in the CeSurf model, TAir variable sould be xed. By double-clicking in  CeSurf and in the
interfaces menu selecting AirTemp. It can be seen the variable TAir in the list of variables. It can be given a
value by selecting it, and going to status - calculated. It can also be selected in the "Variables” tab.

In WFG _Model, IN variables which are not binded must be given a value as seen before.
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To show up results, it is necessary an "Output File” model. By dragging and dropping from the palette,
it appears in the results box as seen in picture 1.38. Each variable which is going to be monitored, must be
selected and logged to Output-File (in the contextual menu).

: How to log variables to Output File.

# o cly.summer: DADropbo\ -+ DAIDA == ]=]
Schematic Qutline
Project: Isolated_steady_summer R SUIL3 i | 2
Deciipior 771 WFG_MODEL: a mathematical model in Isolated_steady_summer = =
General Outline Code
= WFG_MODEL (WFG_ ~ || Name Value Start Unit  Connected to Description L
(3 Interfaces = RADIROUT 2124 w direct rad from A-s
(3 Variables = REDIROUT 1712 w direct rad from B-s
= E‘SB:ESEIE::: BRADFFOUT 0.0 w diffrad from A-side
m RADIFFOUT(sta || ™ RBDIFFOUT 00 w diff rad from B-side
m REDIFFOUT(sta | ™ TASIDE 3ror °C CESURF1TSURF  Surface window te
TASIDE(start=0. || ™ TBSIDE 2245 *C CESURFTSURF  Surface window te
TBSIDE(start=0. = TOUTLET 2045 £ Qutlet temperature
B TOUTLET(start= || o8 e I T
B WATERGAIN(st: || m QABACK( " “PE™ w Back convection i
= QABACKCVista || mqasack(_ P * w Back convection f
= QBBACKCV(sta = AZIMUTS; Binding... 0.0 Deg =—- Start value sun’s azimuth
= ’éﬂ"\/“;f:” e CEEE vsouce 00 Deg < Statvalue  sun's elevation
. D = WINDVE __ Monitor mis  <=-00ms Local wind speed
| W ANGLESLAT <= || ™ ANGLESI] 9'“1 d  [off] Startvalue  Angle of Slat (posi
M m RADIRIN <— 50 || MRADRIN | Meeping ¥ AT GUTPUT-FILE 800 W direct rad A-side
: = = RADIFFIN B < Statvalue  diff rad A-side
-] = RBDIRIN By Copy 0.0 w <—— Start value direct rad B-side
= = RBDIFFIN 0.0 W <—Statvalue  diff rad B-side
| QASIDE(stat=0 | m QASIDE W CESURF1.Q Exterior heat flux
- QBSIDE(stat=0 | m apsiDE W CESURFQ Interior heat flux
= %‘ﬁ:ﬁ i ;g E = TAAR ¢ «mm36°C Side Atemp
- TINLET < 170 || ™TBAR ¢ «-28°C Side B temp
m FLOWRATE <—- || ™ TINLET 170 C < Statvalue Inlst temperature i
m SCHEDSHADIN m FLOWRATE 0.0333 0.0333 kg/s <—— Start value Water flow rate (kg
= RADIROUTL =2 || B8 SCHEDSHADI... 0.0 0.0 di.. <—Staivalue time control 0=OF
= REDIROUTL =1 ||@RADIROUTL 2124 w T
= RADIFFOUTL = |@mRBDIROUTL 1712 W o
-E3 RBDIFFOUTL = | mRADIFFOUTL 0.0 w K
~B TASIDEL =37.0 | g pDIFFOUTL 0.0 w X
= Ei?LEEL{ 5223 @ TASIDEL o7 c XX
=@ TBSIDEL 2245 C XX
o2 WATERGANL= , | o roumLen 2045 °c XX v
£ 2 < >
v
L, Simulation data P Run
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The simulation can be done. In table 1.2, all mandatory connections (variables or interfaces) of the di  erent
models are summarized.

IN and connected variables
WFG_MODEL.AZIMUTSUN ! 0.0
WFG_MODEL.ELEVSUN ! 0.0
WFG_MODEL.WINDVEL ! 0.0
WFG_MODEL.ANGLESLAT ! 0.0
WFG_MODEL.RADIRIN ! Given
WFG_MODEL.RADIFFIN ! Given
WFG_MODEL.RBDIRIN ! Given
WFG_MODEL.RBDIFFIN ! Given
WFG_MODEL.QASIDE ! CESURF1.Q
WFG_MODEL.QBSIDE ! CESURF.Q
WFG_MODEL.TAAIR ! Given
WFG_MODEL.TBAIR ! Given
WFG_MODEL.TINLET ! Given
WFG_MODEL.FLOWRATE ! Given
WFG_MODEL.SCHEDSHADING | ! 0.0
CESURF1.TSURF ! WFG_MODEL.TASIDE
CESURF1.Q ! WFG_MODEL.QASIDE
CESURFL1.TAIR ! Given
CESURF.TSURF ! WFG_MODEL.TBSIDE
CESURF.Q ! WFG_MODEL.QBSIDE
CESURF.TAIR ! Given

Parameters
WFG_MODEL.AZIMUTWIND ! 180
WFG_MODEL.SLOPEWIND ! 90
CESURF.USURF ! 8
CESURF1.USURF ! 23

Interface connections
WFG_MODEL.TQINSIDE ! CESURF.WALLSIDE
WFG_MODEL.TQOUTSIDE ! CESURF1.WALLSIDE
CESURF.WALLSIDE ! WFG_MODEL.TQINSIDE
CESURF1.WALLSIDE ! WFG_MODEL.TQOUTSIDE

Table 1.2: Description of the conections in isolated steady projects.
Note: "Given” variables are de ned in the Benchmark le.

Isolated steady. Example.

As an example, the value of the variables for an isolated steady project in summer would be as shown in table
1.3.
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IN and connected variables

WFG_MODEL.AZIMUTSUN ! 0.0
WFG_MODEL.ELEVSUN ! 0.0
WFG_MODEL.WINDVEL ! 0.0
WFG_MODEL.ANGLESLAT ! 0.0
WFG_MODEL.RADIRIN ! 800
WFG_MODEL.RADIFFIN ! 0.0
WFG_MODEL.RBDIRIN ! 0.0
WFG_MODEL.RBDIFFIN ! 0.0
WFG_MODEL.QASIDE ! CESURF1.Q
WFG_MODEL.QBSIDE ! CESURF.Q
WFG_MODEL.TAAIR ! 35
WFG_MODEL.TBAIR ! 28
WFG_MODEL.TINLET ! 17
WFG_MODEL.FLOWRATE ! 0.0333
WFG_MODEL.SCHEDSHADING | ! 0.0

CESURF1.TSURF

WFG_MODEL.TASIDE

CESURF1.Q ! WFG_MODEL.QASIDE
CESURF1.TAIR ! 35
CESURF.TSURF ! WFG_MODEL.TBSIDE
CESURF.Q ! WFG_MODEL.QBSIDE
CESURF.TAIR ! 28

Parameters
WFG_MODEL.AZIMUTWIND ! 180
WFG_MODEL.SLOPEWIND ! 90
CESURF.USURF ! 8
CESURF1.USURF ! 23

Interface connections

WFG_MODEL.TQINSIDE

CESURF.WALLSIDE

WFG_MODEL.TQOUTSIDE

CESURF1.WALLSIDE

CESURF.WALLSIDE

WFG_MODEL.TQINSIDE

CESURF1.WALLSIDE

WFG_MODEL.TQOUTSIDE

153

Table 1.3: Example of an isolated steady project in summer.

Isolated unsteady project

In this project, exterior conditions are given by a climate le. The models required for simulating this projects

are the following:
*+ WFG_MODEL
» Source-File

¢ Climate
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» CeSurf

* Shade C

e Output- le

77 Isolated_unsteady_winter: D:\Dropboxil+ D\IDA ICE\projects\0000\ solated_unsteady_winteridm == =
Schematic  Outline

Results 4
o QUTPUT-FILE
Description: B4 OUTPUT-FILEA

Project: Isolated_unsteady_winter

1L, Simulation data P Run

Figure 1.39: Isolated unsteady project.

The climate data is loaded from an ".epw” le. To import this data, the  Source-Filemodel is used. The
model should be opened and the path of the le with the extension ".epw” must be written in the Filename.
This can be done through the "Browse” button. After that, it is necessary to click in "Take the list of variables
from le”, see the gure (1.40) to import variables in ".epw” le.
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SOURCE-FILE

SOURCE-FILE
SOURCE-FILE

@ Source file

Object name [SOURCE-FILE
Filename
Description
— Variables
Promote
| Demote |
Add
IDIFFHOR nE - |
Take the list of variables from file [ '_ Rename _'
| cancel || Hep | [ Browse

Figure 1.40: Connection between source le and climate.

The next step is to connect the Source-Filewith the Climate model. They must be connected by a link
in order to interact between them. This is done by clicking in the white triangle in the Source-File model
and dragging the line to the right white triangle in Climate model. When selected, an interface window will
appear, in which we enter a name for the interface [ClimateData]. Then, it's necessary to connect the variables
from one side to the other, connecting those with the same names. This conections are summarized in Table
14,
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Project: fce-doc8 Beautns, |

pescripton: [ | Connect -
Object it o
SOURCE-FILE CLIMATE
Inerface  [c1imateDaca | ‘ Intefface  [paTaTn
SOURCE-FILE =
Deselect — o
Source table or fle. Select interface to connedt, or defne a Help Equaion Object The interface is already selected.
SOURCE-FILE | | perefosty dgznare,

@ Define interface SOURCE-FILE.ClimateData

To define the interface, connect all variables listed in the left box to variables in the
source file or table listed in the right box

connect variables to

CLIVATE PAR TAR
CLIMATE.TAIR <~ TAIR RELHUM
CLIMATE XAR WINDX
CLIMATE RELHUM < RELHUM WINDY
CLIMATE WINDDIR IDIRNORM
CLIMATE WINDVELREF IDIFFHOR
CLIMATE WINDX <-- WINDX SKYCOVER
CLIMATE WINDY < WINDY

CLIMATE IDIFFHOR

CLIMATE SKYCOVER

Connect selected

Connectta new

Disconect selected

Figure 1.41: Connection between Source File and Climate.

Climate ‘ ! ‘ Source- le
CLIMATE.TAIR ! TAIR
CLIMATE.RELHUM ! RELHUM
CLIMATE.WINDX ! WINDX
CLIMATE.WINDY ! WINDY
CLIMATE.IDIRNOR ! IDIRNOR
CLIMATE.IDIFFHOR ! IDIFFHOR
CLIMATE.SKYCOVER ! SKYCOVER
CLIMATE.WINDDIR ! Initial value
CLIMATE.WINDVELREF | ! Initial value
CLIMATE.XAIR ! Initial value
Parameters
CLIMATE.LAT ! Given*
CLIMATE.LONG ! Given*

Table 1.4: Description of the conections bewteen Source-Fileand Climate. [*] This variables depend on the location of the
window in the simulation.

Between the exterior climate conditions and the glazing, di erent models are necessary to simulate the
radiation and convection into the window. First of all, it is going to be used the  ShadeC model to simulate the
radiation into the window with shading, sun's azimut and elevation and window's azimut and slope data.
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Note: each dierent square/triangle in models represents a @rent link. It must be selected the appropriated ane
The following connections should be done:

* ShadeC model is connected to Climate model. In table 1.5, this connections is shown.

IN Variables

SHADE_C.CTRL._IN

0.0

SHADE_C.TAMB _IN

CLIMATE.TAIR2

SHADE_C.IDIFFHOR

CLIMATE.IDIFFHOR2

SHADE_C.IDIRNORM

CLIMATE.IDIRNORM2

SHADE_C.IDIFREFL

0.0

SHADE_C.AZIMUT _IN

CLIMATE.AZIMUTSUN

SHADE_C.ELEV.IN

CLIMATE.ELEVSUN

SHADE_C.WINDVEL

CLIMATE.WINDVEL?2

SHADE_C.SOLTIME

CLIMATE.SOLARTIME

SHADE_C.ELEVMAX_IN

CLIMATE.ELEVSUNMAX

Parameters
SHADE_C.NTIME ! 24
SHADE_C.NFIX ! 24
SHADE_DIFFUSEMODEL | ! 1
SHADE_C.SLOPEFACE ! 90
SHADE_C.AZIMUTFACE ! 180
SHADE_C.DIFSHSKY ! 1
SHADE_C.DIFSHSKYFX ! 1

Table 1.5: Description of the conections in isolated unsteady projects.

» CeSurf (interior and exterior models), ShadeC and Climate models have to be connected to the window
using the graphical links [CESURF1.WALLSIDE - WFG _.MODEL.TQOUTSIDE], [CESURF.WALLSIDE -
WFG_MODEL.TQINSIDE], [SHADE _C.TQWINSIDE - WFG _.MODEL.TQOUTBACKCV] and [SHADE _C.WINSIDE
- WFG_MODEL.RADOUTSIDE] for the rst ones and using a binding for [CLIMATE.SUNPOSITION -
WFG_MODEL.SUNPOSITION].

e CeSurf model in the outside of the window must be connected to the Climate model [CESURF1.TAIR-
CLIMATE.TAIR2].

» To show up results, it is necessary to use the Output File model as it was done in the previous example.

Finally, in table 1.6, the connections of the WFG _MODEL are summarized.
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IN Variables
WFG_MODEL.AZIMUTSUN ! CLIMATE.AZIMUTSUN
WFG_MODEL.ELEVSUN ! CLIMATE.ELEVSUN
WFG_MODEL.WINDVEL ! CLIMATE.WINDVEL2
WFG_MODEL.ANGLESLAT ! 0.0
WFG_MODEL.RADIRIN ! SHADE_C.QDIR_OUT
WFG_MODEL.RADIFFIN ! SHADE_C.QDIFOUT
WFG_MODEL.RBDIRIN ! Given
WFG_MODEL.RBDIFFIN ! Given
WFG_MODEL.QASIDE ! CESURF1.Q
WFG_MODEL.QBSIDE ! CESURF.Q
WFG_MODEL.TAAIR ! CLIMATE.TAIR2
WFG_MODEL.TBAIR ! Given
WFG_MODEL.TINLET ! Given
WFG_MODEL.FLOWRATE ! Given
WFG_MODEL.SCHEDSHADING | ! 0.0
CESURF1.TSURF ! WFG_MODEL.TASIDE
CESURF1.Q ! WFG_MODEL.QASIDE
CESURFL.TAIR ! CLIMATE.TAIR2
CESURF.TSURF ! WFG_MODEL.TBSIDE
CESURF.Q ! WFG_MODEL.QBSIDE
CESURF.TAIR ! Given

Parameters
WFG_MODEL.AZIMUTWIND ! 180
WFG_MODEL.SLOPEWIND ! 90
CESURF.WALLSIDE ! WFG_MODEL.TQINSIDE
CESURF1.WALLSIDE ! WFG_MODEL.TQOUTSIDE

Table 1.6: Description of the connections in the WFG _Model for isolated unsteady projects.

Note: "Given” variables are de ned in the Benchmark le.
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Isolated unsteady. Example.

As an example, the value of the variables for an isolated steady project in summer in Madrid (Spain) would be
as shown in table 1.7

IN Variables

WFG_MODEL.AZIMUTSUN

CLIMATE.AZIMUTSUN

WFG_MODEL.ELEVSUN

CLIMATE.ELEVSUN

WFG_MODEL.WINDVEL

CLIMATE.WINDVEL?2

WFG_MODEL.ANGLESLAT

0.0

WFG_MODEL.RADIRIN

SHADE_C.QDIR_OUT

WFG_MODEL.RADIFFIN

SHADE_C.QDIFOUT

WFG_MODEL.RBDIRIN

0.0

WFG_MODEL.RBDIFFIN ! 0.0
WFG_MODEL.QASIDE ! CESURF1.Q
WFG_MODEL.QBSIDE ! CESURF.Q
WFG_MODEL.TAAIR ! CLIMATE.TAIR2
WFG_MODEL.TBAIR ! 28
WFG_MODEL.TINLET ! 17
WFG_MODEL.FLOWRATE ! 0.0333
WFG_MODEL.SCHEDSHADING | ! 0.0

CESURF1.TSURF

WFG_MODEL.TASIDE

CESURF1.Q ! WFG_MODEL.QASIDE
CESURF1.TAIR ! CLIMATE.TAIR2
CESURF.TSURF ! WFG_MODEL.TBSIDE
CESURF.Q ! WFG_MODEL.QBSIDE
CESURF.TAIR ! 28

Parameters
WFG_MODEL.AZIMUTWIND ! 180
WFG_MODEL.SLOPEWIND ! 90

CESURF.WALLSIDE

WFG_MODEL.TQINSIDE

CESURF1.WALLSIDE

WFG_MODEL.TQOUTSIDE

Table 1.7: Description of the connections in the WFG _Model for isolated unsteady projects in summer in Madrid.
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1.5.4 Insulated steady project

This project is an extension of the isolated steady case which has xed boundary conditions. In this case, the
exterior conditions are xed, while the interior conditions are simulated by a simpli ed zone model CeSimZon
The models required for simulating this project are the following:

WFG _Model

CeSurf

CeSimZon

+ Ray

AdWall

Output- le

’J Insulated_steady_summer D:\Dropbox|+D\IDA ICE\projects\201707013\Insulated_steady_summer.idm EI@
Schematic Qutline

Project: Insulated steady summer mes s e
E& OUTPUT-FILE

Description:

SEEEEESE

<

L Simulation data

P Run

Figure 1.42: Insulated steady project.

First of all, WFG _Model and CeSurf model must be connected as seen in previous projects (as in Isolated
Steady project).
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After that, the interior conditions should be simulated. For this simulation, CeSimZon model, ve AdWall

models and a Ray model are necessary.

 In rstplace, WFG _Modelis connected to the CeSimZon model with the following links: WFG _MODEL.TQINBACK
CESIMZON.TQCVWIND[1]; WFG _MODEL.RADINSIDE-CESIMZON.RADWIND[1]; WFG _MODEL.TQINSIDE-

CESIMZON.TQWIND.

¢ In second place, each AdWall model must be connected to the CeSimZon model: ADWALL.TEM _A-

CESIMZON.TQWALL. Each AdWall model must be connected to a di

ZON.TQWALL[1], CESIMZON.TQWALL[2], CESIMZON.TQWALL[3]...).

erent TQWALL variable (CESIM-

« Finally, Ray model must be connected to CeSimZon model: RAY.SURFLIGHT-CESIMZON.SURFLIGHT.

Table 1.8 sumarizes variables in CeSimZon model, AdWall models and Ray model.

IN Variables
CESIMZON.AUTOLITEON ! 0.0
CESIMZON.Q.0 ! 0.0
CESIMZON.XF_0 ! 0.0
CESIMZON.VAPF_0 ! 0.0
CESIMZON.P ! Start value
CESIMZON.QLOSS ! 0.0
CESIMZON.TEXTWALL ! ADWALL.TPA
CESIMZON.QCVWINDBACK ! WFG_MODEL.QBBACKCV
CESIMZON.DIRDESK ! RAY.DIRDESK

CESIMZON.TWIND

WFG_MODEL.TBSIDE

CESIMZON.DIRSURF

WFG_MODEL.QBBACKCV

ADWALL.TPA ! CESIMZON.TEXTWALL
ADWALL.QA ! CESIMSON.QCDEXT2SURF
RAY.AZIMUT _IN ! 0.0

RAY.ELEV_IN ! 0.0

RAY.SOLTIME ! 0.0

RAY.ELEVMAX _IN ! 0.0

Table 1.8: Description of the variables for CeSimZon model and AdWall models in insulated steady projects. [*] Last values

correspond to the window values.
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Table 1.9 sumarizes parameters in CeSimZon model, AdWall models and Ray model.

Parameters

CESIMZON.NSURF

CESIMZON.NWALL

CESIMZON.NEXTWALL

CESIMZON.NINTWALL

CESIMZON.NLITE

CESIMZON.NWIND

CESIMZON.NDOOR

CESIMZON.NHCSURF

CESIMZON.NTERMINAL

CESIMZON.NSENSOR

oO|Oo|O|O|Rr|O|O|jOT|OT|O

CESIMZON.VZONE

Given

CESIMZON.REFLSURF

0.60.60.60.60.6 0.6

CESIMZON.EPSSURF

0.90.9090.90.90.9

CESIMZON.SLOPESURF

0.0 180.0 90.0 90.0 90.0 90.0*

CESIMZON.ASURF

Given*

CESIMZON.CONVTYPE [1]

0

CESIMZON.CONVTYPE [2-9]

Start values

ADWALL.A ! Given
ADWALL.L ! 0.1
ADWALL.LAMBDA ! 0.15
ADWALL.CP ! 1.0
RAY.NSURF ! 6
RAY.NDISTR ! 1

RAY.SURFNTIME

1.01.01.01.01.00.0*

Table 1.9: Description of the parameters for CeSimZon model and AdWall models in insulated steady projects. [*] Last
values correspond to the window values.
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Some variables and parameters must be checked. This variables and parameters are summarized in Table
1.10

IN Variables
WFG_MODEL.AZIMUTSUN ! 0.0
WFG_MODEL.ELEVSUN ! 0.0
WFG_MODEL.WINDVEL ! 0.0
WFG_MODEL.ANGLESLAT ! 0.0
WFG_MODEL.RADIRIN ! Given*
WFG_MODEL.RADIFFIN ! Given*
WFG_MODEL.RBDIRIN ! CESIMZON.QDRWINDOUT
WFG_MODEL.RBDIFFIN ! CESINZON.QDFWINDOUT
WFG_MODEL.QASIDE ! CESURF.Q
WFG_MODEL.QBSIDE ! CESIMZON.QLCWIND2ZONE
WFG_MODEL.TAAIR ! Given
WFG_MODEL.TBAIR ! CESIMZON.TAIRMEAN
WFG_MODEL.TINLET ! Given
WFG_MODEL.FLOWRATE ! Given*
WFG_MODEL.SCHEDSHADING | ! 0.0
CESURF.TSURF ! WFG_MODEL.TASIDE
CESURF.Q ! WFG_MODEL.QASIDE
CESURF.TAIR ! Given

Parameters
WFG_MODEL.AWINDOW ! Given*
WFG_MODEL.AZIMUTWIND ! 180
WFG_MODEL.SLOPEWIND ! 90
CESURF.ASURF ! Given*
CESURF.USURF ! 23

Table 1.10: Description of the conections in insulated steady projects. [*] The value of these variables depends on the area
of the window: values in Benchmark le must be multiplied by the area of the window.

Note: "Given” variables are de ned in the Benchmark le.
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Insulated steady. Example.

As an example, the value of the variables for an insulated steady project in summer in Madrid (Spain), with a
room of dimensions 7m x 7m x 3 m, with WFG in the south facade, would be as shown in tables 1.11 and 1.12.

Parameters

CESIMZON.NSURF

CESIMZON.NWALL

CESIMZON.NEXTWALL

CESIMZON.NINTWALL

CESIMZON.NLITE

CESIMZON.NWIND

CESIMZON.NDOOR

CESIMZON.NHCSURF

CESIMZON.NTERMINAL

CESIMZON.NSENSOR

oO|Oo|O|O|Rr|O|jO|jOT|OT|O

CESIMZON.VZONE

147

CESIMZON.REFLSURF

0.60.60.60.6 0.6 0.6*

CESIMZON.EPSSURF

0909090.90.90.9*

CESIMZON.SLOPESURF

0.0180.0 90.0 90.0 90.0 90.0*

CESIMZON.ASURF

49.049.021.021.021.0 21.0*

CESIMZON.CONVTYPE[1] |! |0
CESIMZON.CONVTYPE [2-9] | ! | Startvalues
ADWALL.A [1-2] 1| 49
ADWALL.A [3-5] Lo |21
ADWALL.L 1 | o1
ADWALL.LAMBDA 1 | 0.15
ADWALL.CP 1 |10
RAY.NSURF 1 |6
RAY.NDISTR R

RAY.SURFNTIME

1.01.01.01.01.00.0*

Table 1.11: Description of the parameters for Cesimzon model and AdWall models in insulated steady projects in summer.
[¥] These values correspond to the window values.
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IN Variables

WFG_MODEL.AZIMUTSUN ! 0.0
WFG_MODEL.ELEVSUN ! 0.0
WFG_MODEL.WINDVEL ! 0.0
WFG_MODEL.ANGLESLAT ! 0.0
WFG_MODEL.RADIRIN ! 16800
WFG_MODEL.RADIFFIN ! 0.0

WFG_MODEL.RBDIRIN

CESIMZON.QDRWINDOUT

WFG_MODEL.RBDIFFIN

CESINZON.QDFWINDOUT

WFG_MODEL.QASIDE

CESURF.Q

WFG_MODEL.QBSIDE

CESIMZON.QLCWIND2ZONE

WFG_MODEL.TAAIR

Given

WFG_MODEL.TBAIR

CESIMZON.TAIRMEAN

WFG_MODEL.TINLET

17

WFG_MODEL.FLOWRATE

0.7

WFG_MODEL.SCHEDSHADING | !

0.0

CESURF.TSURF ! WFG_MODEL.TASIDE
CESURF.Q ! WFG_MODEL.QASIDE
CESURF.TAIR ! 35
Parameters
WFG_MODEL.AWINDOW ! 21
WFG_MODEL.AZIMUTWIND ! 180
WFG_MODEL.SLOPEWIND ! 90
CESURF.ASURF ! 21
CESURF.USURF ! 23

Table 1.12: Description of the conections in insulated steady projects in summer.
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1.5.5 Insulated unsteady project

This project is an extension of the isolated unsteady case which has variable exterior conditions. In this case,
the exterior conditions are simulated as in Isolated Unsteady project, while the interior conditions are simu-
lated by a simpli ed zone model CeSimZon

The models required for simulating this projects are the following:

« WFG_MODEL
» Source-File

* Climate

» CeSurf

» Shade C

» CeSimZon

o AdWall

* Ray

e Output- le

77 Insulated_unsteady_summer: D:ADrophex 1+ DVIDA ICE\projects\20170701 MInsulated_unsteady_summer.idm
Schematic  Qutline

(=8 EoR ]

Project: Insulated_unsteady_summer Besults

F OUTPUT-FILE
Description:

L, Simulation data

Figure 1.43: Insulated unsteady project.

B Run
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In this project, the exterior conditions are simulated in the same way as it was done in the isolated unsteady
project, and interior conditions are simulated in the same way as it was done in the insulated steady project.

The climate data is loaded from an ".epw” le. To import this data, the  Source-Filemodel is used. The
model should be opened and the path of the le with the extension ".epw” must be written in the Filename.
This can also be done by the "Browse” button. After that, it is necessary to click in "Take the list of variables
from le”, see the gure (1.44), to import variables from the ".epw” le.

@ Sourcefile X

Objectname |SOURCE-FILE
SR
Description
— Variables
Promote
RELHUM :
WINDX Demote
WINDY
IDIRNORM pilg
IDIFFHOR - Delete
Take the list of variables from file Rename
Cancel Help Browse

Figure 1.44: Connection between source le and climate.

The next step is to connect the Source-Filewith the Climate model. They must be connected by a link
in order to interact between them. This is done by clicking in the white triangle in the Source-File model
and dragging the line to the right white triangle in Climate model. When selected, an interface window will
appear, in which we enter a name for the interface [ClimateData]. Then, it's necessary to connect the variables
from one side to the other, connecting those with the same names. This conections are summarized in Table
1.13.

Page 52 of 105



Project: fce-doc8 Beautns, |

pescripton: [ | Connect -
Object it o
| | SOURCEFILE CLIMATE

Interface  [C1imaceDaca | ‘ Interface  [paTaATH

SOURCE-FILE =

Deselect cancel o

Source table or fle. Select interface to connedt, or defne a Help Equaion Object The interface is already selected.

SOURCE-FILE | | perefosty dgznare,

@ Define interface SOURCE-FILE.ClimateData

To define the interface, connect all variables listed in the left box to variables in the
source file or table listed in the right box

connect variables to

CLIVATE PAR TAR
CLIMATE.TAIR <~ TAIR RELHUM
CLIMATE XAR WINDX
CLIMATE RELHUM < RELHUM WINDY
CLIMATE WINDDIR IDIRNORM
CLIMATE WINDVELREF IDIFFHOR
CLIMATE WINDX <-- WINDX SKYCOVER
CLIMATE WINDY < WINDY

CLIMATE IDIFFHOR

CLIMATE SKYCOVER

Connect selected

Connectta new

Disconect selected

Figure 1.45: Connection between Source File and Climate.

Climate ‘ ! ‘ Source- le
CLIMATE.TAIR ! TAIR
CLIMATE.RELHUM ! RELHUM
CLIMATE.WINDX ! WINDX
CLIMATE.WINDY ! WINDY
CLIMATE.IDIRNOR ! IDIRNOR
CLIMATE.IDIFFHOR ! IDIFFHOR
CLIMATE.SKYCOVER ! SKYCOVER
CLIMATE.WINDDIR ! Initial value
CLIMATE.WINDVELREF | ! Initial value
CLIMATE.XAIR ! Initial value
Parameters
CLIMATE.LAT ! Given*
CLIMATE.LONG ! Given*

Table 1.13: Description of the conections bewteen Source-Fileand Climate. [¥] This variables depend on the location of the
window in the simulation.

Note: "Given” variables are de ned in the Benchmark le.
Between the exterior climate conditions and the glazing, di erent models are necessary to simulate the
radiation and convection into the window. First of all, it is going to be used the  ShadeC model to simulate the
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radiation into the window with shading, sun's azimut and elevation and window's azimut and slope data.

WFG_Model and CeSurf model must be connected as seen in previous projects (as in Isolated Unsteady
project). CeSurfmodel must be connected to Wfg _Model [CESURF1.WALLSIDE - WFG_MODEL.TQOUTSIDE]
and, also, to the Climate model [CESURF1.TAIR-CLIMATE.TAIRZ2].

ShadeC model must be connected to Climate model. In table 1.14, this connections is shown.

IN Variables
SHADE_C.CTRLL.IN ! 0.0
SHADE_C.TAMB _IN ! CLIMATE.TAIR2
SHADE_C.IDIFFHOR ! CLIMATE.IDIFFHOR2
SHADE_C.IDIRNORM ! CLIMATE.IDIRNORM2
SHADE_C.IDIFREFL ! 0.0
SHADE_C.AZIMUT _IN ! CLIMATE.AZIMUTSUN
SHADE_C.ELEV.IN ! CLIMATE.ELEVSUN
SHADE_C.WINDVEL ! CLIMATE.WINDVEL2
SHADE_C.SOLTIME ! CLIMATE.SOLARTIME
SHADE_C.ELEVMAX _IN ! CLIMATE.ELEVSUNMAX
Parameters
SHADE_C.NTIME ! 24
SHADE_C.NFIX ! 24
SHADE_DIFFUSEMODEL | ! 1
SHADE_C.AWIND ! Given
SHADE_C.SLOPEFACE ! 90
SHADE_C.AZIMUTFACE ! 180
SHADE_C.DIFSHSKY ! 1
SHADE_C.DIFSHSKYFX ! 1

Table 1.14: Description of the conections in insulated unsteady projects.

ShadeC and Climate have to be connected to the window using the graphical links , [Shade _C.TqWinSide -
WFG_MODEL.TqOutBackCV] for the rstone and using a binding for [Climate.SunPosition - WFG _MODEL.SunPosition
After that, the interior conditions should be simulated. For this simulation, CeSimZon model, ve AdwWall
models and a Ray model are necessary.

¢ In rstplace, WFG _Modelis connected to the CeSimZon model with the following links: WFG _MODEL.TQINBACK
CESIMZON.TQCVWINDI[1]; WFG _MODEL.RADINSIDE-CESIMZON.RADWIND[1]; WFG _MODEL.TQINSIDE-
CESIMZON.TQWIND.

 In second place, each AdWall model must be connected to the CeSimZon model: ADWALL.TEM _A-
CESIMZON.TQWALL. Each AdWall model must be connected to adi erent TQWALL variable (CESIM-
ZON.TQWALL[1], CESIMZON.TQWALL[2], CESIMZON.TQWALLJ3]...).

 Finally, Ray model must be connected to CeSimZon model [RAY.SURFLIGHT-CESIMZON.SURFLIGHT]
and to Climate model [RAY.SUNTIME-CLIMATE.SUNTIME].

Table 1.15 sumarizes variables in Cesimzon model, AdWall models and Ray model.
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IN Variables
CESIMZON.AUTOLITEON ! 0.0
CESIMZON.Q.0 ! 0.0
CESIMZON.XF_0 ! 0.0
CESIMZON.VAPF_0 ! 0.0
CESIMZON.P ! Start value
CESIMZON.QLOSS ! 0.0
CESIMZON.TEXTWALL ! ADWALL.TPA
CESIMZON.QCVWINDBACK | ! WFG_MODEL.QBBACKCV
CESIMZON.DIRDESK ! RAY.DIRDESK
CESIMZON.TWIND ! WFG_MODEL.TBSIDE
CESIMZON.DIRSURF ! WFG_MODEL.QBBACKCV
ADWALL.TPA ! CESIMZON.TEXTWALL
ADWALL.QA ! CESIMSON.QCDEXT2SURF
RAY.AZIMUT _IN ! CLIMATE.AZIMUTSUN
RAY.ELEV_IN ! CLIMATE.ELEVSUN
RAY.SOLTIME ! CLIMATE.SOLARTIME
RAY.ELEVMAX _IN ! CLIMATE.ELEVSUNMAX

Table 1.15: Description of the variables for Cesimzon model and AdWall models in insulated unsteady projects. [*] Last
values correspond to the window values.

Page 55 of 105



Table 1.16 sumarizes parameters in Cesimzon model, AdWall models and Ray model.

Parameters

CESIMZON.NSURF

CESIMZON.NWALL

CESIMZON.NEXTWALL

CESIMZON.NINTWALL

CESIMZON.NLITE

CESIMZON.NWIND

CESIMZON.NDOOR

CESIMZON.NHCSURF

CESIMZON.NTERMINAL

CESIMZON.NSENSOR

oO|Oo|O|O|R,r|O|OC|jOT|OT|O

CESIMZON.VZONE

Given

CESIMZON.REFLSURF

0.60.6 0.6 0.6 0.6 0.6*

CESIMZON.EPSSURF

0.90.90.90.90.90.9*

CESIMZON.SLOPESURF

0.0 180.0 90.0 90.0 90.0 90.0*

CESIMZON.ASURF

Given*

CESIMZON.CONVTYPE [1] ! 0
CESIMZON.CONVTYPE [2-9] | ! Start values
ADWALL.A ! Given
ADWALL.L ! 0.1
ADWALL.LAMBDA ! 0.15
ADWALL.CP ! 1.0
RAY.NSURF ! 6
RAY.NDISTR ! 1

RAY.SURFNTIME

1.01.01.01.01.00.0*

Table 1.16: Description of the parameters for Cesimzon model and AdWall models in insulated unsteady projects. [*] Last
values correspond to the window values.
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Some variables and parameters must be checked. This variables and parameters are summarized in Table
1.17

IN Variables
WFG_MODEL.AZIMUTSUN ! CLIMATE.AZIMUTSUN
WFG_MODEL.ELEVSUN ! CLIMATE.ELEVSUN
WFG_MODEL.WINDVEL ! CLIMATE.WINDVEL2
WFG_MODEL.ANGLESLAT ! 0.0
WFG_MODEL.RADIRIN ! SHADE_C.QDIR_OUT
WFG_MODEL.RADIFFIN ! SHADE_C.QDIFOUT
WFG_MODEL.RBDIRIN ! CESIMZON.QDRWINDOUT
WFG_MODEL.RBDIFFIN ! CESINZON.QDFWINDOUT
WFG_MODEL.QASIDE ! CESURF.Q
WFG_MODEL.QBSIDE ! CESIMZON.QLCWIND2ZONE
WFG_MODEL.TAAIR ! SHADE_C.TAMB _OUT
WFG_MODEL.TBAIR ! CESIMZON.TAIRMEAN
WFG_MODEL.TINLET ! Given
WFG_MODEL.FLOWRATE ! Given*
WFG_MODEL.SCHEDSHADING | ! 0.0
CESURF.TSURF ! WFG_MODEL.TASIDE
CESURF.Q ! WFG_MODEL.QASIDE
CESURF.TAIR ! CLIMATE.TAIR2

Parameters
WFG_MODEL.AWINDOW ! Given*
WFG_MODEL.AZIMUTWIND ! 180
WFG_MODEL.SLOPEWIND ! 90
CESURF.ASURF ! Given*
CESURF.USURF ! 23

Table 1.17: Description of the conections in insulated steady projects. [*] The value of these variables depends on the area
of the window: values in Benchmark le must be multiplied by the area of the window.

Note: "Given” variables are de ned in the Benchmark le.
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Insulated steady. Example.

As an example, the value of the variables for an insulated unsteady project in summer in Madrid (Spain), with
a room of dimensions 7m x 7m x 3 m, with WFG in the south facade, would be as shown in tables 1.18 and

1.19.

Parameters

CESIMZON.NSURF

CESIMZON.NWALL

CESIMZON.NEXTWALL

CESIMZON.NINTWALL

CESIMZON.NLITE

CESIMZON.NWIND

CESIMZON.NDOOR

CESIMZON.NHCSURF

CESIMZON.NTERMINAL

CESIMZON.NSENSOR

oO|Oo|O|O|R,r|O|jOC|jOT|OT|O

CESIMZON.VZONE

147

CESIMZON.REFLSURF

0.60.60.60.6 0.6 0.6*

CESIMZON.EPSSURF

09090909090.9*

CESIMZON.SLOPESURF

0.0 180.0 90.0 90.0 90.0 90.0*

CESIMZON.ASURF

49.049.021.021.021.0 21.0*

CESIMZON.CONVTYPE[1] |! |0
CESIMZON.CONVTYPE [2-9] | ! | Startvalues
ADWALL.A [1-2] 1| 49
ADWALL.A [3-5] ro| 21
ADWALL.L 1 o1
ADWALL.LAMBDA I | 0.15
ADWALL.CP 1 |10
RAY.NSURF 1 |6
RAY.NDISTR R

RAY.SURFNTIME

1.01.01.01.01.00.0*

Table 1.18: Description of the parameters for Cesimzon model and AdWall models in insulated unsteady projects in
summer. [*] Last values correspond to the window values.
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IN Variables

WFG_MODEL.AZIMUTSUN

CLIMATE.AZIMUTSUN

WFG_MODEL.ELEVSUN

CLIMATE.ELEVSUN

WFG_MODEL.WINDVEL

CLIMATE.WINDVEL2

WFG_MODEL.ANGLESLAT

0.0

WFG_MODEL.RADIRIN

SHADE_C.QDIR_OUT

WFG_MODEL.RADIFFIN

SHADE_C.QDIFOUT

WFG_MODEL.RBDIRIN

CESIMZON.QDRWINDOUT

WFG_MODEL.RBDIFFIN

CESINZON.QDFWINDOUT

WFG_MODEL.QASIDE

CESURF.Q

WFG_MODEL.QBSIDE

CESIMZON.QLCWIND2ZONE

WFG_MODEL.TAAIR

SHADE_C.TAMB_OUT

WFG_MODEL.TBAIR

CESIMZON.TAIRMEAN

WFG_MODEL.TINLET

17

WFG_MODEL.FLOWRATE

0.7

WFG_MODEL.SCHEDSHADING | !

0.0

CESURF.TSURF ! WFG_MODEL.TASIDE

CESURF.Q ! WFG_MODEL.QASIDE

CESURF.TAIR ! CLIMATE.TAIR2
Parameters

WFG_MODEL.AWINDOW ! 21

WFG_MODEL.AZIMUTWIND ! 180

WFG_MODEL.SLOPEWIND ! 90

CESURF.ASURF ! 21

CESURF.USURF ! 23

Table 1.19: Description of the conections in insulated steady projects in summer.
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1.6 Create a project with reference glazing (DETWIND)

IDA-ICE allows us to create a detailed window with speci ¢ properties, as described in section 3.Create a new
window type in IDA-ICE.

For example, we can de ne the Reference Glazing from our Glazing Catalog. For doing this, panes must
be checken in the Glazing Catalog and selecting from the IDA-ICE glazing database when de ning the new
window. In case we need a pane that is not de ned in the IDA-ICE database, we can add it by modifying
window7-data.lsp le, which is located in the program installation folder (as an example: C:/Program File
(X86)/IDA/liblice).

1418 oszmcT GLASS-PANE :ATTRISUTES (GLASS-PANE11955 "Secl®iam.lof (WINT)" "Solar E= laminate™ 8.
1a1s oszmcT GTASS-PANE :ATTRISUTES (GLASS-PANE1195¢ "CLEAR FIRST.TRO (WINT)" "CLEAR FIRST" 2.84 1.0 0.9096

1420 oszzcT GLASS-PANE :ATTRIBUTES (GLASS-PANE11957 "XT_S0_CL.TRO (WINT)" - "SMMCLEAR/XTS0/SMUCLEARR 7.83 0.485 0.7

ooy oszmcT GTASS-PANE :ATTRISUTES (GLASS-PANE11958 "XTF 130_CL.TRO (WINT)" "SHMCLEAR/XTP100/SMICLERR® .16 0.47 0.

1422 oszzcT GLASS-PANE :ATTRIBUTES (GLASS-PANE11959 "BG_076_CL.TRO (WINT)" "SMMCLEAR/BGO.76/SMMCLERR" .43 0.698 0.

1a23 oszmcT GTASS-PANE :ATTRISUTES (GLASS-PANE11960 "BG_152 CL.TRO (WINT)" "SMMCLEAR/BG01.52/SMMCLERR™ 7.18 0.563 0

ey oszzcT GLASS-PANE :ATTRISUTES (GLASS-PANE11961 "DIRMANT lomm.SGG (WIN7)" "SGS DIAMANT 10mm 10.0 1.0 G

1425 OBJECT GLASS-PANE :ATTRIBUTES (GLASS-PANE11962 "DIAMANT 12mm.S5GG (WIN7)"

1026 oszmcT GTASS-PANE :ATTRISUTES (GLASS-PANE11963 "DIAMANT 4mm.SGG (WINT)" "3

1427 oszmcT GTASS-PANE {ATTRISUTES (GLASS-PANE11964 "PLANTLUK Smm.SGG (WINT)" "SGG PLANTLUX 201'0.0730000 0 07537755 0.07537755 0 .
1428 5-oagECT GIASS-PANE :ATTRISUTES (GLASS-PANE119€5 "PLANILUX 4mm.SGG (WIN7)" "SGS PLANTLUX 4rmm™ 4.0 1.0 0. 0.07357434 0.07387434 0.8356624 0080516 . .
1429 B-OBJECT GLASS-PANE :ATTRIBUTES (GLASS-PANE11966 "PLANILUX 10mm.SGG (WIN7)"™ "SGG PLANILUX lOmm" 10.0 1.0 0.7489693 0.06894225 0.06854225 0.8762395 0. 0”33"334 o2 0”33”334 o. 43” 0.837 "Saint-Gobain Glas:
1430 3-oasEcT GLASS_PANE :ATTRIBUIES (GLASS-PANE11967 "PLANILUX omm.SGG (WINT)" "SGG PLANILUX Gmm 6.0 1.0 0.523 0.074 0.074 0.852 0,081 0.05 1840 "Saint-Gobain Glass" "IGDB viS.4™))

1431 B-OBJECT GLASS-PANE :ATTRIBUTES (GLASS-PANE21013 "PLANICLEZR émm.SGG (WIN7)" "SGG PLANICLEAR émm" 6.0 1.0 0.854 0.076 0.075 0. 500 0.081 0.081 0.840 0.840 "Saint-Gobain Glass™ "IGDB v53.0"))

1452 3-oasECT GTASS-PANE :ATTRISUTES (GLASS-PANE21436 "PLANITHERM XN émm.SGG (WINT)™ "SGG PLANITHERH XN emm 6.0 1.0 0.667 0.252 0.213 0.8%6 G.04% 0.060 0,050 0.840 "Sainc-Gobain Glass™ "IGDB v47.07))

1433 B-OBJECT GLASS-PANE :ATTRIBUTES (GLASS-PANE11968 "PLANILUX Smm.SGG (WIN7)" "SGG PLANILUX Smm" 5.0 1.0 0.8041178 0.07266495 O 07266495 0.8903971 0.08067288 0.08067288 -0.837 0.837 "Saint-Gobain Glass" '
1ass 3-oazECT GTASS-PANE :ATTRISUTES (GLASS-PANE11963 "PARSOL F-GREEN émm.SGS (WINT)" "SGG PARSOL H-GREEN 4mm 4.0 1.0 0.577¢ - l553856 0.7933763 0.07302708 0.97302705 0.

1435 B-OBJECT - : TYPE - GLASS-PANE - : ATTRIBUTES - (GLASS-PANE11970 - " PARSOL - H=GREEN - 5Smm. 5GG - (WIN7) " - "SGG PARSOL H-GREEN Smm" 5.0-1.00.522167 O OE-E 5438 0.05685438  0.7654596 - 0.07095372-0.07095372

1456 B-ORTECT :TYPE GLASS-PANE ;ATTRISUTES (GLASS-PANE1197. "DIAMANT Srm.SGG (WINT)" "SGS DIMMANT Gmm 5.0 1.0 0.

1437 B-OBJECT :TYPE GLASS-PANE :ATTRIBUTES (GLASS-PANE11972 mm. SGG (WIN7)" ™SGG DIAMANT Smm" 1.0 0

1438 3-OBTECT :TYPE GLASS-PANE :ATTRISUTES (GLASS-PANE11975 GREEN Smm.SGG (WIN7) " "SGG PARSOL A-GREEN Gmm" 6.0 1.0 0.4744657 ; le37 0.

1535 (DD-OBJECT {TYPE GLASS-PANE :ATTRIBUTES (GLASS-EANELLSTT KNT 155 10m.56G (WINY) " "$GG COOL-LITE KNT 155 10mn™ 10.0 1.00.3330275 02188002 0.1635743 0.5231251 0.02990866 0.1434213 0.156 0

1440 (D3-OBJECT {TYPE GLASS-PANE ;ATTRISUTES (GLASS-PANE1LST T 155 4mm.56G (WINT)" "SGG COOL-LITE 4mm" 4.01.0 0.3603452 0.2185774 0.2000805 0.5346757 0-03058543 0.1479516 0.156 0

1441 (DB-QOBJECT :TYPE GLASS-PANE :ATTRIBUTES (GLASS-PANE1l979 KNT 155 €mm.SGG (WIN7)" "SGG COOL-LITE KNT 155 6émm" €.0 1.0 0.3455809 0.2190998 0.1825761 0. 5(.4"51 0.03006234 0.1455222 0.156 0.837 "Saint-
Tas2 BIECT iTYPE GLASS-PANE :ATTRISUTES (GLASS-PANEL1380 155 Smm.SGE (WENT)" "SGG CooL- 10110 0/331508 0.218735 0.1676338 0.5 Lshese1s 0.1452622 0,156 0557 "Saane e
1as3 OBJECT iTYPE GLASS-PANE :ATTRISUTES (LASS-PANEL1384 KNT1e4 l0mm.SGG (WIN7)" "S6G COOL- O O e bl S il b e
oo B-OBJECT :TYPE GLASS-PANE ;ATTRISUTES Tice smm.See (VINT)" "SGE 0 0.1647071 0.6544138 0.0262068 0.1037355 0.153 0.837 "Saint-Ge
1as5 OBJECT iTYPE GLASS-PANE :ATTRISUTES (GLASS-PANEL1sge ANT1e4 Gmm.SGS (WINT)" "S6S ‘o 1 0.646755 0.0256512 0.1025207 0.153 0.837 "Saint-Gok
Tase B-ORTECT :TYPE GLASS-PANE :ATTRISUTES (GLASS-PANE1ias7 % “soe (wmm) msce It : 0.1385576 0.6392962 0.02545191 0.1011271 0.153 O

1047 OBJECT iTYPE GLASS-PANE :ATTRISUTES (GLASS-PANEL1aS4 ST 108 Gmm.SGG (WINT)" "SGG COOL-LITE ST 108 6ma" 6. 1.0 0.0 335 0.3811511 0.0783215 0.3766324 0.4439366 0.147 0.

1ass B-ORJECT :TYPE GLASS-PANE ;ATTRISUTES ST 120 Gmm.SGG (WINT)" "SGG COOL-LITE ST 120 Gmm" 6.0 1.0 01635502 0.3425657 0.3567028 0.3004245 0.3688732 0.316289

1045 OBJECT iTYPE GLASS-PANE :ATTRISUTES SKN 154 Gmm.SGG (WIN7)" "SGG COOL-LITE SKN 154 Gmm 6.0 1.0 0.2329931 0.5260947 0.360022 0.5515638 0.1849613 0.1553388 0.

1as0 B-OBJECT :TYPE GLASS-PANE ;ATTRISUTES XN 165 6mm, GG (WIN7)" "SGG COOL-LITE Gna" 6.0 1.0.0.2953551 0.5000277 0.3314555 0.6ES976 0.1108733 0.1238365 0.037 0.837 "Saint-Ge
1481 OBJECT iTYPE GLASS-PANE :ATTRISUTES Ebatnn sl et o b et e s s bl e b i e i
1as2 B-OBJECT :TYPE GLASS-PANE ;ATTRISUTES (GLASS-PANE12000 "MIRASTAR 4mm.SGS (WIN7)" "SGS NIRASTAR 4mm" 4.0 1.0 0.03020136 05861931 0.4483778 0.02866458 0.6106353 0.5547 7 "Saint-Gebain Glass” "I¢
1453 e e ity i el el e S R e e e SRl R i R
Tase B-OBJECT :TYPE GLASS-PANE ;ATTRISUTES (GLASS-PANE12002 "COGL-LTTE STB 136 Smm.SGG (WIN7)" "SGG COOL-LITE ST 136 Gmm" .0 1.0 0.2976341 0.2855765 0.1353833 0.3€38605 01676114 0.165 rSaint-c
1455 OBJECT iTYFE GLASS-PANE :ATTRIGUTES (GLASS-PANEI2003 "COOL-LITE ST 150 Gmm.SGG (WINT)™ "SGG COOL-LITE ST 150 emm" 6.0 1.0 0.4539314 0.1735622 0.1316987 0.5075253 0.1601! 837 mSainv-cor
1ase 5-OBJECT :TYPE GLASS-PANE ;ATTRISUTES (GLASS-PANE12004 "COCL-LITE STB 120 6mm.SGG (WIN7)" "SGG COOL-LITE ST8 120 emm" .0 1.0.0 "sa
1457 OBJECT iTYPE GLASS-PANE :ATTRISUTES (GLASS-PANE12005 "STOCLEAN 4rm.SGG (WINT)" "SGG BIOCLERN émm 4.0 1.0 0.5177505 0.0950872

1458 5-OBJECT [TYPE GLASS-PANE :ATTRISUTES (GLASS-PANE12005 "ANTELIO STLVER emm.SGG (WINT)" "SGG ANTELTO SILVER Gme" 6.0 1.0 063315

Figure 1.46: IDA-ICE glazing database.

To modify the IDA-ICE database, window7-data.lsp le must be opened with Geany. Each pane is de ned
in a row. To create a new pane, an existing row can be copied and modi ed. The data for the new pane can be
taken from Optics program with ISO _9050 standard. The data order in the new row de nes the characteristics
of the new pane and is:

NFRC.ID

"FileName”

"ProductName”

Thickness

1.0

Solar T

Solar, Rf

o N < N I N e

Solar, Rb

©

Photopic, T

=
©

Photopic, Rf

-
=

Photopic, Rb

=
A

EmitF
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13. EmitB
14. "Manufacturer”

15. "IGDB version”’

Once the Wintype model and the new Detwind model are included in the simulation model, and "Run”
button has been clicked, they can be copied and pasted in an Advanced model project. Parameters in both the
models have to be checked before copying them.

Once they have been added to an advanced project, there are some considerations to keep in mind:

* WinType and Detwind models have to be linked. For this, Detwind interfaces tab has to be opened.
By right click in WINTYPE interface the options menu is opened, and the "Binding” option has to be
selected. DETWIND.WINTYPE has to be linked to WINTYPE.TYPELINK.

» As we have copied from a building project the Detwind model, there are some parameters that have to
be disconnected. To disconnect parameters, options menu has to be opened by right mouse click, and
"Logto ! OFF” option has to be selected. These parameters are:

DETWIND.QSOLAR
DETWIND.QSOLAR1
DETWIND.UWIND
DETWIND.TFPANE
DETWIND.TBPANE

* Also, some variables must be disconnected. There variables are:

— DETWIND.QABACKCV
— DETWIND.RFDIROUT
— DETWIND.RFDIFFOUT

 In advanced projects, frame ratio (FRRATIO) can be set to 0 if necessary. This can't be made in building
projects.

NOTE: If there is a previous Detwind model in an Advanced project, adding a new Detwind model from
the building (both pasting or replacing it) can create some compatibility problems. It is better, in this case,
to take the parameters from the Detwing "builing” model, instead of the complete model. Parameters can be

changed manually, or can be copied from the Detwing "building” model and pasted in the Detwing "Advanced
mode” model.
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1.6.1 Isolated steady project

This case is similar to project in section 5.2. Isolated steady project. In this project some of the variables are
de ned in the window model and some others are calculated by di  erent models.

The models required for simulating this project are the following:

* Detwind

* WinType

L]

CeSurf (two models: inside and outside)

e Output- le

First of all, WinType and Detwind models have to be linked, as seen before. For this, Detwind interfaces
tab has to be opened. By right click in WINTYPE interface the options menu is opened, and the "Binding”
option has to be selected. DETWIND.WINTYPE has to be linked to WINTYPE.TYPELINK.

For inside and outside temperature, two CeSurf models are used to simulate the convection. Links between
this models are: [Window _1.TQINSIDE-CESURF.WALLSIDE] and [Window _1. TQOUTSIDE-CESURF.WALLSIDE]
for both CeSurf models. As the links Tqglnside and TqOutside have a geometrical connection (red square) as-
sociated to it, the linking can be done by dragging a line from the red square in the grey side of CeSurf (not
the white side!) to the bottom red square of Window _1. This binds some variables which are:

WINDOW _1.QASIDE to CESURF.Q (outside)

WINDOW _1.QBSIDE to CESURF.Q (inside)

« WINDOW _1.TASIDE to CESURF.TSURF (outside)

* WINDOW _1.TBSIDE to CESURF.TSURF (inside)

CeSurf model has main parameters that should be changed. This are ASURF (area of the surface, which
is the area of the window) and USURF (convective coe ciente, which is di erent in the outside and in the
inside models). As an example, USurf for the CeSurf model at the exterior and interior are set to 23 and 8
respectively. For this manual, "CeSurf” is used for the CeSurf inside model and "Cesurfl” is used for the
CeSurf outside model. Also, TAir variables in CeSurf models should be de ned.

In the window model, IN variables which are not binded must be given a value as seen before.

To show up results, it is necessary an "Output File” model. By dragging and dropping from the palette,
it appears in the results box. Each variable which is going to be monitored, must be selected and loggeg to
Output-File (in the contextual menu).

In table 1.20, all mandatory connections (variables, parameters or interfaces) of the di erent models are
summarized.
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IN and connected variables

WINDOW _1.QASIDE ! CESURF1.Q
WINDOW _1.QBSIDE ! CESURF.Q
WINDOW _1.TAAIR ! Given
WINDOW _1.TBAIR ! Given
WINDOW _1.SCHEDSHADING | ! 0.0
WINDOW _1.AZIMUTSUN ! 0.0
WINDOW _1.ELEVSUN ! 0.0
WINDOW _1.WINDVEL ! 0.0
WINDOW _1.ANGLESLAT ! 0.0
WINDOW _1.RFDIRIN ! Given*
WINDOW _1.RFDIFFIN ! Given*
WINDOW _1.RBDIRIN ! Given*
WINDOW _1.RBDIFFIN ! Given*

CESURF1.TSURF ! WINDOW _1.TASIDE
CESURF1.Q ! WINDOW _1.QASIDE
CESURF1.TAIR ! Given
CESURF.TSURF ! WINDOW _1.TBSIDE
CESURF.Q ! WINDOW _1.QBSIDE
CESURF.TAIR ! Given

Interface connections

WINDOW _1.TQINSIDE

CESURF.WALLSIDE

WINDOW _1.TQOUTSIDE

CESURF1.WALLSIDE

WINDOW _1.WINTYPE

WINTYPE _1.TYPELINK

CESURF.WALLSIDE

WINDOW _1.TQINSIDE

CESURF1.WALLSIDE

WINDOW _1.TQOUTSIDE
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Parameters

WINDOW _1.NPANES Given
WINDOW _1.SHADPOS 0
WINDOW _1.NSPEC 1
WINDOW _1.AWINDOW Given
WINDOW _1.FRRATIO 0
WINDOW _1.AZIMUTWIND 180
WINDOW _1.SLOPEWIND 90
WINDOW _1.LAMBDAPANE Given
WINDOW _1.DPANE Given
WINDOW _1.D Given
WINDOW _1.S Given
WINDOW _1.H Given*
WINDOW _1.L Given*
WINDOW _1.MOLECMASS Given
WINDOW _1.ALAMBDA Given
WINDOW _1.BLAMBDA Given
WINDOW _1.AMYY Given
WINDOW _1.BMYY Given
WINDOW _1.ACP Given
WINDOW _1.BCP Given
WINTYPE _1.NGLASS Given
WINTYPE _1.NSPEC 1
WINTYPE _1.NSPECR 1
WINTYPE _1.SLATPOS 0
WINTYPE _1.SHADPOS 0
WINTYPE _1.DGLASS Given
WINTYPE _1.EPSF Given
WINTYPE _1.EPSB Given
WINTYPE _1.TAUNORMDIR Given
WINTYPE _1.RHOFNORMDIR Given
WINTYPE _1.RHOBNORMDIR Given
WINTYPE _1.TAUGLDISS 0
WINTYPE _1.RHOGLFDISS 0
WINTYPE _1.RHOGLBDISS 0
CESURF.ASURF Given
CESURF1.ASURF Given
CESURF.USURF 8
CESURF1.USURF 23

Table 1.20: Description of the conections in isolated steady projects. [*] The value of these variables depends on the area of
the window: values in Benchmark le must be multiplied by the area of the window. Some of the "given” values are given

while the new glazing is created.
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Isolated steady. Example.

As an example, the value of the variables for an isolated steady project in summer would be as shown in table

1.21.

IN and connected variables

WINDOW _1.QASIDE ! CESURF1.Q
WINDOW _1.QBSIDE ! CESURF.Q
WINDOW _1.TAAIR ! 35
WINDOW _1.TBAIR ! 28
WINDOW _1.SCHEDSHADING | ! 0.0
WINDOW _1.AZIMUTSUN ! 0.0
WINDOW _1.ELEVSUN ! 0.0
WINDOW _1.WINDVEL ! 0.0
WINDOW _1.ANGLESLAT ! 0.0
WINDOW _1.RFDIRIN ! 200
WINDOW _1.RFDIFFIN ! 0.0
WINDOW _1.RBDIRIN ! 0.0
WINDOW _1.RBDIFFIN ! 0.0

CESURF1.TSURF ! WINDOW _1.TASIDE
CESURF1.Q ! WINDOW _1.QASIDE
CESURF1.TAIR ! 35
CESURF.TSURF ! WINDOW _1.TBSIDE
CESURF.Q ! WINDOW _1.QBSIDE
CESURF.TAIR ! 28

Interface connections

WINDOW _1.TQINSIDE

CESURF.WALLSIDE

WINDOW _1.TQOUTSIDE

CESURF1.WALLSIDE

WINDOW _1.WINTYPE

WINTYPE_1.TYPELINK

CESURF.WALLSIDE

WINDOW _1.TQINSIDE

CESURF1.WALLSIDE

WINDOW _1.TQOUTSIDE
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Parameters
WINDOW _1.NPANES ! 2
WINDOW _1.SHADPOS ! 0
WINDOW _1.NSPEC ! 1
WINDOW _1.AWINDOW ! 1
WINDOW _1.FRRATIO ! 0
WINDOW _1.AZIMUTWIND ! 180
WINDOW _1.SLOPEWIND ! 90
WINDOW _1.LAMBDAPANE ! Given*
WINDOW _1.DPANE ! Given*
WINDOW _1.D ! Given*
WINDOW _1.S ! Given*
WINDOW _1.H ! 1
WINDOW _1.L ! 1
WINDOW _1.MOLECMASS ! Given*
WINDOW _1.ALAMBDA ! Given*
WINDOW _1.BLAMBDA ! Given*
WINDOW _1.AMYY ! Given*
WINDOW _1.BMYY ! Given*
WINDOW _1.ACP ! Given*
WINDOW _1.BCP ! Given*
WINTYPE _1.NGLASS ! Given*
WINTYPE _1.NSPEC ! 1
WINTYPE _1.NSPECR ! 1
WINTYPE _1.SLATPOS ! 0
WINTYPE _1.SHADPOS ! 0
WINTYPE _1.DGLASS ! Given*
WINTYPE _1.EPSF ! Given*
WINTYPE _1.EPSB ! Given*
WINTYPE _.1. TAUNORMDIR ! Given*
WINTYPE _1.RHOFNORMDIR | ! Given*
WINTYPE _.1.RHOBNORMDIR | ! Given*
WINTYPE _1. TAUGLDISS ! 0
WINTYPE _1.RHOGLFDISS ! 0
WINTYPE _1.RHOGLBDISS ! 0
CESURF.ASURF ! 1
CESURF1.ASURF ! 1
CESURF.USURF ! 8
CESURF1.USURF ! 23

Table 1.21: Description of the conections in isolated steady projects. [*] The value of these variables is de ned in Building
mode while creating the new window and doesn't need to be changed.
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1.6.2 Insulated steady project

This project is an extension of the isolated steady case which has de ned boundary conditions. In this case, the

exterior conditions are de ned, while the interior conditions are simulated by a zone model. As seen before,

zone models can be: simpli ed (CeSimZon) or detailed (CeDetZon). In this project, CeDetZon has been used.
The models required for simulating this project are the following:

» DetWind
* WinType
CeSurf (6)
CeDetZon

* Ray
Rcwall (5)

e Output- le

77 insulated_steady_summer_ref: D:\Dropbox\ -+ D\IDA ICE\projects\Reference\ 20171215\ insulated_steady_summer_ref.idm [E=n HER =
Schematic  Qutline
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Figure 1.47: Insulated steady project with DetWind.

First of all, WinType and Detwind models have to be linked, as seen before. For this, Detwind interfaces
tab has to be opened. By right click in WINTYPE interface the options menu is opened, and the "Binding”
option has to be selected. DETWIND.WINTYPE has to be linked to WINTYPE.TYPELINK.
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Then, Detwind exterior side and one of the CeSurf models must be connected as seen in previous projects
(Isolated Steady project).

After that, the interior conditions should be simulated. For this simulation, CeDetZon model, ve RcWall
models, ve CeSurf models and a Ray model are necessary.

« In rst place, Detwind is connected to the CeDetZon model with the following links:

— Window _1. TQINBACKCV-Zone. TQCVWIND[1]
— Window _1.RADINSIDE-Zone.RADWINDI[1]
— Window _1.TQINSIDE-Zone. TQWIND.

 In second place, each RcWall model must be connected to the CeSimZon model: RCWALL.TEM _B-
Zone. TQWALL. Each RcWall model must be connectedtoadi erent TQWALL variable (Zone. TQWALL[1],
Zone.TQWALLJ[2], Zone. TQWALLJ3]...).

* Then, each RcWall must be connected to a CeSurf model: RCWALL. TERM_A-CESURF.WALLSIDE.
« Finally, Ray model must be connected to CeSimZon model: RAY.SURFLIGHT-CESIMZON.SURFLIGHT.

Table 1.22 sumarizes variables in DetWind, CeDetZon, RcWall, CeSurf and Ray models. Table 1.23 suma-
rizes parameters in DetWind, CeDetZon, RcWall, CeSurf and Ray models.
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IN Variables

WINDOW _1.QASIDE !

CESURF1.Q

WINDOW _1.QBSIDE !

Zone.QLCWIND2ZONE

WINDOW _1.TAAIR !

Given

WINDOW _1.TBAIR !

Zone.TCVWINDAIR

WINDOW _1.SCHEDSHADING ! 0.0
WINDOW _1.AZIMUTSUN ! 0.0
WINDOW _1.ELEVSUN ! 0.0
WINDOW _1.WINDVEL ! 0.0
WINDOW _1.ANGLESLAT ! 0.0
WINDOW _1.RFDIRIN ! Given**
WINDOW _1.RFDIFFIN ! Given**

WINDOW _1.RBDIRIN !

Zone.QDRWINDOUT

WINDOW _1.RBDIFFIN !

Zone.QDFWINDOUT

CEDETZON.AUTOLITEON !

0.0

CEDETZON.Q0 ! 0.0
CEDETZON.XF.0 ! 0.0
CEDETZON.VAPF_0 ! 0.0
CEDETZON.P ! Start value
CEDETZON.QLOSS ! 0.0

CEDETZON.TWALLJ[1,2,3,4,5] !

RCWALL.TPB [1,2,3,4,5]

CEDETZON.QDRWINDIN !

Window _1.RBDIROUT

CEDETZON.QDFWINDIN !

Window _1.RBDIFFOUT

CEDETZON.DIRDESK !

RAY.DIRDESK

CEDETZON.TWIND !

Window _1.TBSIDE

CEDETZON.DIRSURF [1,2,3,4,5] | !

RAY.DIRSURF[1,2,3,4,5]

RCWALL.TPA ! CESURF.TSURF
RCWALL.TPB ! Zone.TWALL
RCWALL.QA ! CESURF.Q
RCWALL.QB ! Zone.QCDWALL2SURF
RAY.AZIMUT _IN ! 0.0

RAY.ELEV_IN ! 0.0

RAY.SOLTIME ! 0.0

RAY.ELEVMAX _IN ! 0.0

Table 1.22: Description of the variables for DetWind, CeDetZon, RcWall, Cesurf and Ray models in insulated steady
projects. [*] Last values correspond to the window values. [**] The value of this variables depends on the area of the
window: values in Benchmark le must be multiplied by the area of the window.
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Parameters
WINDOW _1.NPANES ! Given
WINDOW _1.SHADPOS ! 0
WINDOW _1.NSPEC ! 1
WINDOW _1.AWINDOW ! Given
WINDOW _1.FRRATIO ! 0
WINDOW _1.AZIMUTWIND ! 180
WINDOW _1.SLOPEWIND ! 90
WINDOW _1.LAMBDAPANE ! Given*
WINDOW _1.DPANE ! Given*
WINDOW _1.D ! Given*
WINDOW _1.S ! Given*
WINDOW _1.H ! Given
WINDOW _1.L ! Given
WINDOW _1.MOLECMASS ! Given
WINDOW _1.ALAMBDA ! Given
WINDOW _1.BLAMBDA ! Given
WINDOW _1.AMYY ! Given
WINDOW _1.BMYY ! Given
WINDOW _1.ACP ! Given
WINDOW _1.BCP ! Given
WINTYPE _1.NGLASS ! Given
WINTYPE _1.NSPEC ! 1
WINTYPE _1.NSPECR ! 1
WINTYPE _1.SLATPOS ! 0
WINTYPE _1.SHADPOS ! 0
WINTYPE _1.DGLASS ! Given
WINTYPE _1.EPSF ! Given
WINTYPE _1.EPSB ! Given
WINTYPE _.1. TAUNORMDIR ! Given
WINTYPE _1.RHOFNORMDIR | ! Given
WINTYPE _.1.RHOBNORMDIR | ! Given
WINTYPE _1. TAUGLDISS ! 0
WINTYPE _1.RHOGLFDISS ! 0
WINTYPE _1.RHOGLBDISS ! 0
CESURF.ASURF ! Given
CESURF.USURF ! 23
CESURF.ASURF[1,2,3,4,5] ! Given
CESURF.USURF [1,2,3,4,5] ! 23

Table 1.23: Description of the parameters for DetWind and CeSurf models in insulated steady projects. [¥] Some of the
variables are set while creating the new window in Building mode.
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Table 1.24 sumarizes parameters in CeDetZon, RcWall and Ray models.

Parameters
CEDETZON.NMAIN ! 6
CEDETZON.NSUBSUB ! 0
CEDETZON.NWALL ! 5
CEDETZON.NLITE ! 0
CEDETZON.NWIND ! 1
CEDETZON.NUNIT ! 0
CEDETZON.NOP ! 0
CEDETZON.NTERMINAL ! 0
CEDETZON.NSENSOR ! 0
CEDETZON.NLOCUNIT ! 0
CEDETZON.NINTWALL ! 1
CEDETZON.ZWIND ! Given**
CEDETZON.AINTWALL ! Given**
CEDETZON.EPSSURF [1:7] ! Given
CEDETZON.REFLSURF[1:7] ! Given
CEDETZON.SLOPESURF [1:7] ! 0.0 180.0 90.0 90.0 90.0 90.0* 90.0
CEDETZON.MAINSURF ! Given***
CEDETZON.CONVTYPE [1] ! 0
CEDETZON.CONVTYPE [2-9] ! Start values
CEDETZON.COORDVERT]J[1:8,1:3] | ! Given***
CEDETZON.VERTSURF[1:7,1:4] ! Given***
CEDETZON.VERTMAINJ[1:6,1:4] ! Given***
RCWALL.A ! Given
RCWALL.L ! 0.1
RCWALL.LAMBDA ! Given
RCWALL.CP ! 1.0
RAY.NSURF ! 7
RAY.NDISTR ! 7
RAY.AWIND ! Given
RAY.SURFNTIME ! 1.01.01.01.01.00.0%0.0
RAY.SURFCOEF ! 0.00.01.00.00.00.0%0.0

Table 1.24: Description of the parameters for CeDetZon, RcWall and Ray models in insulated steady projects. [*] These
values correspond to the window values.[**] The value of these variables depends on the area of the window: some values
in Benchmark le must be multiplied by the area of the window.[***] The value of these variables is de ned in Building
mode while creating the new zone and doesn't need to be changed.

Insulated steady. Example.

As an example, the value of the variables for an insulated steady project with a reference glazing in a room
(1x2x1 m) in summer would be as shown in tables below. Table 1.25 sumarizes variables in DetWind, CeDet-
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Zon, RcWall, CeSurf and Ray models. Table 1.26 sumarizes parameters in DetWind, CeDetZon, RcWall,

CeSurf and Ray models. Table 1.27 sumarizes parameters in CeDetZon, RcWall and Ray models.

IN Variables

WINDOW _1.QASIDE !

CESURF1.Q

WINDOW _1.QBSIDE !

Zone.QLCWIND2ZONE

WINDOW _1.TAAIR !

35

WINDOW _1.TBAIR !

Zone. TCVWINDAIR

WINDOW _1.SCHEDSHADING ! 0.0
WINDOW _1.AZIMUTSUN ! 0.0
WINDOW _1.ELEVSUN ! 0.0
WINDOW _1.WINDVEL ! 0.0
WINDOW _1.ANGLESLAT ! 0.0
WINDOW _1.RFDIRIN ! 200
WINDOW _1.RFDIFFIN ! 0.0

WINDOW _1.RBDIRIN !

Zone.QDRWINDOUT

WINDOW _1.RBDIFFIN !

Zone.QDFWINDOUT

CEDETZON.AUTOLITEON !

0.0

CEDETZON.Q_0 ! 0.0
CEDETZON.XF_0 ! 0.0
CEDETZON.VAPF_0 ! 0.0
CEDETZON.P ! Start value
CEDETZON.QLOSS ! 0.0

CEDETZON.TWALL[1,2,3,4,5] !

RCWALL.TPB [1,2,3,4,5]

CEDETZON.QDRWINDIN !

Window _1.RBDIROUT

CEDETZON.QDFWINDIN !

Window _1.RBDIFFOUT

CEDETZON.DIRDESK !

RAY.DIRDESK

CEDETZON.TWIND !

Window _1.TBSIDE

CEDETZON.DIRSURF [1,2,3,4,5] | !

RAY.DIRSURFI1,2,3,4,5]

RCWALL.TPA ! CESURF.TSURF
RCWALL.TPB ! Zone.TWALL
RCWALL.QA ! CESURF.Q
RCWALL.QB ! Zone.QCDWALL2SURF
RAY.AZIMUT _IN ! 0.0

RAY.ELEV_IN ! 0.0

RAY.SOLTIME ! 0.0

RAY.ELEVMAX _IN ! 0.0

Table 1.25: Description of the variables for DetWind, CeDetZon, RcWall, Cesurf and Ray models in insulated steady
projects. [*] Last values correspond to the window values. [**] The value of this variables depends on the area of the
window: values in Benchmark le must be multiplied by the area of the window.
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Parameters
WINDOW _1.NPANES 2
WINDOW _1.SHADPOS 0
WINDOW _1.NSPEC 1
WINDOW _1.AWINDOW 1
WINDOW _1.FRRATIO 0
WINDOW _1.AZIMUTWIND 180
WINDOW _1.SLOPEWIND 90
WINDOW _1.LAMBDAPANE Given*
WINDOW _1.DPANE 0.006*
WINDOW _1.D 0.016*
WINDOW _1.S 0.016*
WINDOW _1.H 1
WINDOW _1.L 1
WINDOW _1.MOLECMASS Given*
WINDOW _1.ALAMBDA Given*
WINDOW _1.BLAMBDA Given*
WINDOW _1.AMYY Given*
WINDOW _1.BMYY Given*
WINDOW _1.ACP Given*
WINDOW _1.BCP Given*
WINTYPE _1.NGLASS 2
WINTYPE _1.NSPEC 1
WINTYPE _1.NSPECR 1
WINTYPE _1.SLATPOS 0
WINTYPE _1.SHADPOS 0
WINTYPE_1.DGLASS 0.006*
WINTYPE_1.EPSF 0.84 0.84*
WINTYPE_1.EPSB 0.021 0.84*
WINTYPE _1. TAUNORMDIR 0.279 0.854*
WINTYPE _1.RHOFNORMDIR 0.421 0.076*
WINTYPE _1.RHOBNORMDIR 0.547 0.075*
WINTYPE _1.TAUGLDISS 0
WINTYPE_1.RHOGLFDISS 0
WINTYPE _1.RHOGLBDISS 0
CESURF.ASURF 1
CESURF.USURF 23
CESURF.ASURF[1,2,3,4,5] 1
CESURF.USURF [1,2,3,4,5] 23

Table 1.26: Description of the parameters for DetWind and CeSurf models in insulated steady projects. [¥] Some of the
variables are set while creating the new window in Building mode.
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Parameters
CEDETZON.NMAIN ! 6
CEDETZON.NSUBSUB ! 0
CEDETZON.NWALL ! 5
CEDETZON.NLITE ! 0
CEDETZON.NWIND ! 1
CEDETZON.NUNIT ! 0
CEDETZON.NOP ! 0
CEDETZON.NTERMINAL ! 0
CEDETZON.NSENSOR ! 0
CEDETZON.NLOCUNIT ! 0
CEDETZON.NINTWALL ! 1
CEDETZON.ZWIND ! 1**
CEDETZON.AINTWALL ! 1**
CEDETZON.EPSSURF [1:7] ! 0.90.90.90.90.90.9*0.9
CEDETZON.REFLSURF[1:7] ! 0.60.60.6 0.6 0.6 0.0* 0.0
CEDETZON.SLOPESURF [1:7] ! 0.0180.090.0 90.0 90.0 90.0* 90.0
CEDETZON.MAINSURF ! 123465
CEDETZON.CONVTYPE [1] ! 0
CEDETZON.CONVTYPE [2-9] ! Start values
CEDETZON.COORDVERT][1:8,1:3] | ! Given***
CEDETZON.VERTSURF[1:7,1:4] ! Given***
CEDETZON.VERTMAINJ[1:6,1:4] ! Given***
RCWALL.A ! 1
RCWALL.L ! 0.1
RCWALL.LAMBDA ! 0.03
RCWALL.CP ! 1.0
RAY.NSURF ! 7
RAY.NDISTR ! 7
RAY.AWIND ! 1
RAY.SURFNTIME ! 1.01.01.01.01.00.0r0.0
RAY.SURFCOEF ! 0.00.01.00.00.00.0*0.0

Table 1.27: Description of the parameters for CeDetZon, RcWall and Ray models in insulated steady projects. [*] These
values correspond to the window values.[**] The value of these variables depends on the area of the window: some values
in Benchmark le must be multiplied by the area of the window.[***] The value of these variables is de ned in Building
mode while creating the new zone and doesn't need to be changed.
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1.7 Create a project with Radiant Walls

A Radiant Wall is an interior WFG partition. Interior walls can't be de ned in IDA-ICE as exterior walls, so it
is necesary to de ne two rooms (zones) connected by a WFG model. To simplify the simulation, two identical
rooms are created.
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1.7.1 Insulated steady project

In this case, the exterior conditions are de ned, while the interior conditions are simulated by two zone mod-
els. As seen before, zone models can be: simpli ed (CeSimZon) or detailed (CeDetZon). In this project,
CeDetZon models have been used.

The models required for simulating this project are the following:

* WFG _Model

DetWind (2)

WinType (2)

CeSurf (10)

CeDetZon (2)

Ray (4)

RcWall (8)

e Output- le
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Figure 1.48: Insulated steady project with Radiant Walls.
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First of all, WinType and Detwind models have to be linked, each Detwind model with a WinType model.
Both Wintype and Detwind models are the same to simplify the simulation and they have been previously
created in Building mode (see section 4.Create hew window type in IDA-ICE). For connecting models, Detwind
interfaces tab has to be opened. By right click in WINTYPE interface the options menu is opened, and the
"Binding” option has to be selected. DETWIND.WINTYPE has to be linked to WINTYPE.TYPELINK.

Then, Detwind exterior side and one of the CeSurf models must be connected. The link between this
models is: [Window _1. TQOUTSIDE-CESURF.WALLSIDE]. As the link TqOutside has a geometrical connection
(red square) associated to it, the linking can be done by dragging a line from the red square in the grey side of
CeSurf (not the white side!) to the bottom red square of Window _1. This binds some variables which are:

* WINDOW _1.QASIDE to CESURF.Q

* WINDOW _1.TASIDE to CESURF.TSURF

CeSurf model has main parameters that should be changed. This are ASURF (area of the surface, which is
the area of the window) and USURF (convective coe ciente). As an example, USurf for the CeSurf model at
the exterior is set to 23. Also, TAir variables in CeSurf models should be de ned.

After that, the interior conditions should be simulated. For this simulation, a WFG model, two CeDetZon
models, eight RcWall models, eight CeSurf models and a four Ray models are necessary.

« In rst place, Detwind models are connected to each CeDetZon model with the following links:

— Window _1.TQINBACKCV-Zone.TQCVWINDI1]
— Window _1.RADINSIDE-Zone.RADWIND[1]
— Window _1.TQINSIDE-Zone. TQWIND.
* In second place, each RcWall model must be connected to the CeDetZon model: RCWALL.TEM _B-

Zone. TQWALL. Each RcWall model must be connectedtoadi erent TQWALL variable (Zone. TQWALL[1],
Zone.TQWALLJ[2], Zone. TQWALLJ3]...).

* Then, each RcWall must be connected to a CeSurf model: RCWALL.TERM_A-CESURF.WALLSIDE.

After that, Ray models must be connected to CeDetZon model: RAY.SURFLIGHT-CESIMZON.SURFLIGHT.

Finally, WFG _Model has to be connected to both CeDetZon models, with the following links; WFG _MODEL.TQIN
CEDETZON.TQCVWINDI[2]; WFG MODEL.RADINSIDE-CEDETZON.RADWIND[2]; WFG _MODEL.TQINSIDE
CEDETZON.TQWIND [2].

Table 1.28 sumarizes variables in DetWind, CeDetZon, RcWall, CeSurf and Ray models. Table 1.29 suma-
rizes parameters in DetWind, CeDetZon, RcWall, CeSurf and Ray models. Table 1.30 sumarizes parameters in
CeDetZon, RcWall and Ray models.
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IN Variables

WINDOW.QASIDE ! CESURF1.Q
WINDOW.QBSIDE ! Zone.QLCWIND2ZONE
WINDOW.TAAIR ! Given
WINDOW.TBAIR ! Zone.TCVWINDAIR
WINDOW.SCHEDSHADING ! 0.0
WINDOW.AZIMUTSUN ! 0.0
WINDOW.ELEVSUN ! 0.0
WINDOW.WINDVEL ! 0.0
WINDOW.ANGLESLAT ! 0.0
WINDOW.RFDIRIN ! Given**
WINDOW.RFDIFFIN ! Given**

WINDOW.RBDIRIN

Zone.QDRWINDOUT

WINDOW.RBDIFFIN

Zone.QDFWINDOUT

WFG_MODEL.AZIMUTSUN ! 0.0
WFG_MODEL.ELEVSUN ! 0.0
WFG_MODEL.WINDVEL ! 0.0
WFG_MODEL.ANGLESLAT ! 0.0

WFG_MODEL.RADIRIN

CEDETZON.QDRWINDOUTI2]

WFG_MODEL.RADIFFIN

CEDETZON.QDFWINDOUT[2]

WFG_MODEL.RBDIRIN

CEDETZON1.QDRWINDOUT(2]

WFG_MODEL.RBDIFFIN

CEDETZON1.QDFWINDOUT[2]

WFG_MODEL.QASIDE

CEDETZON.QLCWIND2ZONE[2]

WFG_MODEL.QBSIDE

CEDETZON1.QLCWIND2ZONE[2]

WFG_MODEL.TAAIR

CEDETZON.TCVWINDAIR[2]

WFG_MODEL.TBAIR

CEDETZON1.TCVWINDAIR[2]

WFG_MODEL.TINLET

Given

WFG_MODEL.FLOWRATE

Given*

WFG_MODEL.SCHEDSHADING

0.0
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CEDETZON.AUTOLITEON 0.0
CEDETZON.Q_.0 0.0
CEDETZON.XF_0 0.0
CEDETZON.VAPF_0 0.0
CEDETZON.P Start value
CEDETZON.QLOSS 0.0

CEDETZON.TWALLJ[1,2,3,4]

RCWALL.TPB [1,2,3,4]

CEDETZON.QDRWINDIN[1]

Window _1.RBDIROUT

CEDETZON.QDRWINDIN[2]

WFG_MODEL.RADIROUT

CEDETZON.QDFWINDIN[1]

Window _1.RBDIFFOUT

CEDETZON.QDFWINDIN[2]

WFG_MODEL.RADIFFOUT

CEDETZON1.QDRWINDIN[1]

Window _2.RBDIROUT

CEDETZON1.QDRWINDINI[2]

WFG_MODEL.RBDIROUT

CEDETZON1.QDFWINDIN[1]

Window _2.RBDIFFOUT

CEDETZON1.QDFWINDIN[2]

WFG_MODEL.RBDIFFOUT

CEDETZON.DIRDESK

RAY.DIRDESK

CEDETZON.TWIND[1]

Window _1.TBSIDE

CEDETZON.TWINDI2]

WFG_MODEL.TASIDE

CEDETZON1.TWIND[1]

Window _2.TBSIDE

CEDETZON1.TWIND[2]

WFG_MODEL.TBSIDE

CEDETZON.DIRSURF RAY.DIRSURF

RCWALL.TPA CESURF.TSURF
RCWALL.TPB CEDETZON.TWALL
RCWALL.QA CESURF.Q

RCWALL.QB CEDETZON.QCDWALL2SURF
CESURF.TAIR Given

RAY.AZIMUT _IN 0.0

RAY.ELEV_IN 0.0

RAY.SOLTIME 0.0

RAY.ELEVMAX _IN 0.0

Table 1.28: Description of the variables for DetWind, CeDetZon, RcWall, Cesurf and Ray models in insulated steady
projects. [*] Last values correspond to the window values. [**] The value of this variables depends on the area of the
window: values in Benchmark le must be multiplied by the area of the window.
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Parameters
WINDOW _1.NPANES ! Given
WINDOW _1.SHADPOS ! 0
WINDOW _1.NSPEC ! 1
WINDOW _1.AWINDOW ! Given
WINDOW _1.FRRATIO ! 0
WINDOW _1.AZIMUTWIND ! 180
WINDOW _1.SLOPEWIND ! 90
WINDOW _1.LAMBDAPANE ! Given*
WINDOW _1.DPANE ! Given*
WINDOW _1.D ! Given*
WINDOW _1.S ! Given*
WINDOW _1.H ! Given
WINDOW _1.L ! Given
WINDOW _1.MOLECMASS ! Given
WINDOW _1.ALAMBDA ! Given
WINDOW _1.BLAMBDA ! Given
WINDOW _1.AMYY ! Given
WINDOW _1.BMYY ! Given
WINDOW _1.ACP ! Given
WINDOW _1.BCP ! Given
WINTYPE _1.NGLASS ! Given
WINTYPE _1.NSPEC ! 1
WINTYPE _1.NSPECR ! 1
WINTYPE _1.SLATPOS ! 0
WINTYPE _1.SHADPOS ! 0
WINTYPE _1.DGLASS ! Given
WINTYPE _1.EPSF ! Given
WINTYPE_1.EPSB ! Given
WINTYPE _.1. TAUNORMDIR ! Given
WINTYPE _1.RHOFNORMDIR | ! Given
WINTYPE _.1.RHOBNORMDIR | ! Given
WINTYPE _1. TAUGLDISS ! 0
WINTYPE _1.RHOGLFDISS ! 0
WINTYPE _1.RHOGLBDISS ! 0
WFG_MODEL.WFG ! RadiantWall
WFG_MODEL.AWINDOW ! Given
WFG_MODEL.AZIMUTWIND ! 180
WFG_MODEL.SLOPEWIND ! 90

Table 1.29: Description of the parameters for DetWind and WFG models in insulated steady projects. [*] Some of the
variables are set while creating the new window in Building mode.
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Parameters
CEDETZON.NMAIN ! 6
CEDETZON.NSUBSUB ! 0
CEDETZON.NWALL ! 4
CEDETZON.NLITE ! 0
CEDETZON.NWIND ! 2
CEDETZON.NUNIT ! 0
CEDETZON.NOP ! 0
CEDETZON.NTERMINAL ! 0
CEDETZON.NSENSOR ! 0
CEDETZON.NLOCUNIT ! 0
CEDETZON.NINTWALL ! 1
CEDETZON.ZWIND ! Given**
CEDETZON.AINTWALL ! Given**
CEDETZON.EPSSURF [1:7] ! Given
CEDETZON.REFLSURF[1:7] ! Given
CEDETZON.SLOPESURF [1:7] ! 0.0 180.0 90.0 90.0 90.0* 90.0* 90.0
CEDETZON.MAINSURF ! Given***
CEDETZON.CONVTYPE [1] ! 0
CEDETZON.CONVTYPE [2-9] ! Start values
CEDETZON.COORDVERTI[1:8,1:3] | ! Given***
CEDETZON.VERTSURF[1:7,1:4] ! Given***
CEDETZON.VERTMAIN[1:6,1:4] ! Given***
RCWALL.A ! Given
RCWALL.L ! 0.1
RCWALL.LAMBDA ! Given
RCWALL.CP ! 1.0
CESURF.ASURF ! Given (for each surface)
CESURF.USURF ! 23
RAY.NSURF ! 7
RAY.NDISTR ! 7
RAY.AWIND ! Given
RAY.SURFNTIME ! 1.01.01.01.00.0*0.0*0.0
RAY.SURFCOEF ! 0.00.01.00.00.0*0.0*0.0

Table 1.30: Description of the parameters for CeDetZon, RcWall, CeSurf and Ray models in insulated steady projects. [*]
These values correspond to the window values.[**] The value of these variables depends on the area of the window: some
values in Benchmark le must be multiplied by the area of the window.[***] The value of these variables is de ned in
Building mode while creating the new zone and doesn't need to be changed.
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Insulated steady. Example.

As an example, the value of the variables for an insulated steady project with a RadiantWalls in a room (1x1x1
m) in summer would be as shown in tables below.

Table 1.31 sumarizes variables in DetWind, WFG, CeDetZon, RcWall, CeSurf and Ray models.

Table 1.32 sumarizes parameters in DetWind, CeDetZon, RcWall, CeSurf and Ray models.

Table 1.33 sumarizes parameters in CeDetZon, RcWall and Ray models.
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IN Variables

WINDOW.QASIDE ! CESURF1.Q
WINDOW.QBSIDE ! Zone.QLCWIND2ZONE
WINDOW.TAAIR ! Given
WINDOW.TBAIR ! Zone.TCVWINDAIR
WINDOW.SCHEDSHADING ! 0.0
WINDOW.AZIMUTSUN ! 0.0
WINDOW.ELEVSUN ! 0.0
WINDOW.WINDVEL ! 0.0
WINDOW.ANGLESLAT ! 0.0
WINDOW.RFDIRIN ! 200**
WINDOW.RFDIFFIN ! 0.0**

WINDOW.RBDIRIN

Zone.QDRWINDOUT

WINDOW.RBDIFFIN

Zone.QDFWINDOUT

WFG_MODEL.AZIMUTSUN ! 0.0
WFG_MODEL.ELEVSUN ! 0.0
WFG_MODEL.WINDVEL ! 0.0
WFG_MODEL.ANGLESLAT ! 0.0

WFG_MODEL.RADIRIN

CEDETZON.QDRWINDOUT(2]

WFG_MODEL.RADIFFIN

CEDETZON.QDFWINDOUT[2]

WFG_MODEL.RBDIRIN

CEDETZON1.QDRWINDOUT[2]

WFG_MODEL.RBDIFFIN

CEDETZON1.QDFWINDOUTI[2]

WFG_MODEL.QASIDE

CEDETZON.QLCWIND2ZONE[2]

WFG_MODEL.QBSIDE

CEDETZON1.QLCWIND2ZONE|[2]

WFG_MODEL.TAAIR

CEDETZON.TCVWINDAIR[2]

WFG_MODEL.TBAIR

CEDETZON1.TCVWINDAIR[2]

WFG_MODEL.TINLET

17

WFG_MODEL.FLOWRATE

0.0333**

WFG_MODEL.SCHEDSHADING

0.0
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CEDETZON.AUTOLITEON 0.0
CEDETZON.Q_.0 0.0
CEDETZON.XF_0 0.0
CEDETZON.VAPF_0 0.0
CEDETZON.P Start value
CEDETZON.QLOSS 0.0

CEDETZON.TWALL[1,2,3,4]

RCWALL.TPB [1,2,3,4]

CEDETZON.QDRWINDIN[1]

Window _1.RBDIROUT

CEDETZON.QDRWINDIN[2]

WFG_MODEL.RADIROUT

CEDETZON.QDFWINDIN[1]

Window _1.RBDIFFOUT

CEDETZON.QDFWINDIN[2]

WFG_MODEL.RADIFFOUT

CEDETZON1.QDRWINDIN[1]

Window _2.RBDIROUT

CEDETZON1.QDRWINDINI[2]

WFG_MODEL.RBDIROUT

CEDETZON1.QDFWINDIN[1]

Window _2.RBDIFFOUT

CEDETZON1.QDFWINDIN[2]

WFG_MODEL.RBDIFFOUT

CEDETZON.DIRDESK

RAY.DIRDESK

CEDETZON.TWINDI1]

Window _1.TBSIDE

CEDETZON.TWINDI2]

WFG_MODEL.TASIDE

CEDETZON1.TWIND[1]

Window _2.TBSIDE

CEDETZON1.TWIND[2]

WFG_MODEL.TBSIDE

CEDETZON.DIRSURF RAY.DIRSURF

RCWALL.TPA CESURF.TSURF
RCWALL.TPB CEDETZON.TWALL
RCWALL.QA CESURF.Q

RCWALL.QB CEDETZON.QCDWALL2SURF
CESURF.TAIR Given

RAY.AZIMUT _IN 0.0

RAY.ELEV_IN 0.0

RAY.SOLTIME 0.0

RAY.ELEVMAX _IN 0.0

Table 1.31: Description of the variables for DetWind, CeDetZon, RcWall, Cesurf and Ray models in insulated steady
projects. [*] Last values correspond to the window values. [**] The value of this variables depends on the area of the
window: values in Benchmark le must be multiplied by the area of the window.
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Parameters
WINDOW _1.NPANES 2
WINDOW _1.SHADPOS 0
WINDOW _1.NSPEC 1
WINDOW _1.AWINDOW 1
WINDOW _1.FRRATIO 0
WINDOW _1.AZIMUTWIND 180
WINDOW _1.SLOPEWIND 90
WINDOW _1.LAMBDAPANE Given*
WINDOW _1.DPANE 0.006*
WINDOW _1.D 0.016*
WINDOW _1.S 0.016*
WINDOW _1.H 1
WINDOW _1.L 1
WINDOW _1.MOLECMASS Given*
WINDOW _1.ALAMBDA Given*
WINDOW _1.BLAMBDA Given*
WINDOW _1.AMYY Given*
WINDOW _1.BMYY Given*
WINDOW _1.ACP Given*
WINDOW _1.BCP Given*
WINTYPE_1.NGLASS 2
WINTYPE_1.NSPEC 1
WINTYPE_1.NSPECR 1
WINTYPE_1.SLATPOS 0
WINTYPE _1.SHADPOS 0
WINTYPE_1.DGLASS 0.006*
WINTYPE_1.EPSF 0.84 0.84*
WINTYPE_1.EPSB 0.021 0.84*
WINTYPE _1. TAUNORMDIR 0.279 0.854*
WINTYPE _1.RHOFNORMDIR 0.421 0.076*
WINTYPE _1.RHOBNORMDIR 0.547 0.075*
WINTYPE _1.TAUGLDISS 0
WINTYPE_1.RHOGLFDISS 0
WINTYPE _1.RHOGLBDISS 0
WFG_MODEL.WFG RadiantWall
WFG_MODEL.AWINDOW 1
WFG_MODEL.AZIMUTWIND 180
WFG_MODEL.SLOPEWIND 90

Table 1.32: Description of the parameters for DetWind and CeSurf models in insulated steady projects. [¥] Some of the
variables are set while creating the new window in Building mode.
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Parameters
CEDETZON.NMAIN ! 6
CEDETZON.NSUBSUB ! 0
CEDETZON.NWALL ! 4
CEDETZON.NLITE ! 0
CEDETZON.NWIND ! 2
CEDETZON.NUNIT ! 0
CEDETZON.NOP ! 0
CEDETZON.NTERMINAL ! 0
CEDETZON.NSENSOR ! 0
CEDETZON.NLOCUNIT ! 0
CEDETZON.NINTWALL ! 1
CEDETZON.ZWIND ! 1+
CEDETZON.AINTWALL ! 1+
CEDETZON.EPSSURF [1:7] ! 0.90.909090.90.90.9
CEDETZON.REFLSURF[1:7] ! 0.70.70.7 0.7 0.0 0.0* 0.0
CEDETZON.SLOPESURF [1:7] ! 0.0 180.0 90.0 90.0 90.0* 90.0* 90.0
CEDETZON.MAINSURF ! 123465
CEDETZON.CONVTYPE [1] ! 0
CEDETZON.CONVTYPE [2-9] ! Start values
CEDETZON.COORDVERT(1:8,1:3] | ! Given***
CEDETZON.VERTSURF[1:7,1:4] ! Given***
CEDETZON.VERTMAIN[1:6,1:4] ! Given***
RCWALL.A ! 1
RCWALL.L ! 0.1
RCWALL.LAMBDA ! 0.03
RCWALL.CP ! 1.0
CESURF.ASURF ! 1 (for each surface)
CESURF.USURF ! 23
RAY.NSURF ! 7
RAY.NDISTR ! 7
RAY.AWIND ! 1
RAY.SURFNTIME ! 1.01.01.01.00.0*0.0v0.0
RAY.SURFCOEF ! 0.00.01.00.00.0*0.0* 0.0

Table 1.33: Description of the parameters for CeDetZon, RcWall, CeSurf and Ray models in insulated steady projects. [*]
These values correspond to the window values.[**] The value of these variables depends on the area of the window: some
values in Benchmark le must be multiplied by the area of the window.[***] The value of these variables is de ned in
Building mode while creating the new zone and doesn't need to be changed.
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CHAPTER
ONE

DEVELOPMENT GUIDELINES

1.1 Overview

This manual is designed to help the user to familiarize with IDA-ICE. It is well-known that this software is part
of the cutting edge inside the market of Heating, Ventilation and Air-Conditioning (HVAC). This paper pretend
to guide the user towards his rst steps. IDA-ICE is a high-level software that allows the user to develop huge
simulations of buildings with very accurate designs but it also allows to simulate simple examples.

First of all, IDA-ICE works with models which can be as complex as the user decides. A model means real
phenomena described by equations, variables and links that connect it with other models. By default, IDA-ICE
brings in models to simulate energy e ciency throughout buildings, but it also allows the user to de ne new
models and simulate with the ones created by him.

The main goal of this paper is to familiarize the new user with this environment and guide him to create
new models. As an example, a simpli ed water ow glazing model will be created, describing each step done.

IDA-ICE has created its own language to develop models which is called Neutral Format Model (NMF).
Indeed, the model described in this paper will be written in this language, in order to make a rstintroduction
to it. It will deal with adding new applications in IDA-ICE and how to drive a rst simulation.

1.2 Guideline

This section de ne the di erent steps that are going to be followed in this paper.
« De ne a model (links, parameters and variables)

* Create an NMF model

Translate the NMF to Fortran

Make the DLL

Add the new app in IDA-ICE

« Simulate an example

1.3 De ne a model

The rst step that it should be done before writing the NMF code is to verify that the model is properly de ned,
which means thoroughly identifying every equation. This done, variables of the model should be established.

This step is the most important one, as if it is not done properly, critical errors will appear in following
steps. Once the user has ensured that the model is well-de ned, parameters and links should be chosen. Links
are a variable or a group of variables that will share information with other models. Parameters are quantities
that will remain constant throughout the simulation.
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1.3.1 WFG Model

This section is created to describe the model that de nes the water ow glazing behaviour. Links, parameters
and variables are listed among this text.

The temperature pro le of the glazing is solved, using a simpli ed method. The temperature of the di er-
ent layers of the glazing are calculated, the power extracted by the uid is also calculated. The glazing can be
selected between the following: HeatGlass, CoolGlass, RadiaGlass, iThermGlass .

The spectral and thermal properties of the water ow glazings is provided in a text le with the exten-
sion ".plt”, it should be dropped in a folder called "materials”, inside the personal ida local folder: "/User-
s/User/AppData/Local/Temp/idamod47”. The picture of the WFG module (extension .ids) should be dragged
and dropped in the folder where was installed IDA-ICE: "../IDA/lib/ice”.

In order to ne-tune with other models included in IDA-ICE, it was recommended to maintain the links
similar to other window models. CeWin and DetWin are the models of the windows included in IDA-ICE, so
the links of the WFG model will be similar to these ones.

The sun position should be provided for obtaining the angle of incidence of the rays, so azimuth and
elevation of the sun are given as an input. The relative position of the window must be also provided (azimuth
and slope of the window), as parameters. Moreover, the temperature of both (interior and exterior) surfaces of
the window are also needed, for which a convective model is used.

To simulate the thermal evolution of a water ow glazing, some boundary conditions should be given.
These are the impinging solar radiation, the ow rate of the circulating water chamber and the inlet tempera-
ture. Once the thermal problem is solved, it returns the energy transmitted and the outlet temperature of the
water chamber.

4 +—4 @3

(="

Figure 1.1: Picture model of the water ow glazing. T _inlet (1), Flowrate (2), TQOutside (3), TQInside (4), RadOutside (5),
RadlInside(6), TQOutBackCv (7), TQInBackCv (8), T _outlet (9).

Description of the WFG-NMF model

The NMF code for the WFG is just used to calculate the angle of incidence and power, call the FORTRAN
library where the thermal calculations are done, and carry these results to IDA-ICE NMF OUT variables,
needed by IDA-ICE solver.

First of all, the Angle of Incidence is calculated using the sun and slope parameter given as inputs (lines
1-2 of Equations section). This done, the WFG_Simpli ed function is called, getting as outputs: RADirOutL,
RADi OutL, RBDirOutL, RBDi OutL, T _outlet, QeL, QiL.
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This results are passed to OUT variables and power is calculated through out the next lines. Note that in
this model, back convections are not calculated, so they are set to 0.

EQUATIONS
AzSun2Wind := (AzimutSun+180) azimutWind;
Anglelnc := ACOS( COS(ElevSun * deg2rad) * COS(AzSun2Wind * deg2rad) * SIN(slopeWind * deg2rad)

SIN(ElevSun *

CALL WFG _SIMPLIFIED (WFG, RADirln, RADIffin, RBDirln, RBDiffin,RADirOutL,RADiffOutL, RBDirOutL, RBDiffOutL,Anglelnc, QeL, QiL, mdot,
Tsin, Tsout, c);

Tin,

0= P+ mdot *

QABackCv = 0;
QBBackCv = 0;

0 = RADIrOutL
0 = RADIffOutL
0 = RBDirOutL
0 = RBDiffOutL

-outlet Tw;

0=T
0 = QeL*Awindow Qe;
0 = QiL *AWindow + Qi;

T .outlet,

c * ( T-outlet

RADirOut;
RADIffOut;

RBDIrOut;
RBDiffOut;

deg2rad)

Tin );

* COS(slopewind * deg2rad)) * rad2deg;

5| /* In this model back convections are NOT calculated, thus they are set to zero */

List of links on the WFG model

sources/DLL/WFG.NMF

In the next table, the links of the WFG model are included. The links are the same of other window models in-
cluded in IDA-ICE. The inlet temperature and the ow rate of the uid are the new additional links. Variables

can be across (scalar) or thru (ux), in the second case, it must be speci ed the direction, it can be POS _IN
(positive entering to the model) or POS _OUT (positive exiting the model).

’ Name ‘ Type ‘ Variables ‘ Description
RadOutside WinRad | RADirin  (POS_IN), RADi In (POS.N), | Solar radiation on the outside.
RADIrOut (POS _OUT), RADi Out (POS_OUT)
RadInside WinRad | RADirln (POS_.N), RADi In (POS.N), | Solar radiation on the inside.
RADIrOut (POS _OUT), RADi Out (POS_OUT)
TQOutside TQ Tsout, Qe (POSIN) Heat ow from outside.
TQInside TQ Tsin, Qi (POSL.IN) Heat ow from inside.
TQOutBackCv | TQ Te, QABackCv (POSOUT) Heat ow from outside curtain
back convection.
TQInBackCv TQ Ti, QBBackCv (POS.OUT) Heat ow from inside curtain
back convection.
T_inlet T Tin Inlet water temperature.
T_outlet T Tw Outlet water temperature.
Flowrate Flowrate | ow _rate (POS.IN) Flow rate of the water layer of
the water ow glazing.
SunPosition SunPos | ElevSun, AzimutSun Sun position.
VelLink Speed WindVel Local wind speed

Note variables associated to links TQOutBackCv and TQInBackCyv are not calculated in this model. QABackCv
and QBBackCyv are setto 0 and Te and Ti are not used, but conserved as dummy arguments to keep similarities

to IDA-ICE windows models.
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List of variables of the WFG model

In the next table is included all the variables involved in the WFG model. A distinction is done between inputs,
outputs and local variables.

Argument | Type role ‘ Description

RADirINn Rad in Outdoor beam solar radiation normal to the
glazing. [W=nf]

RADi In Rad in Outdoor di use solar radiation. [W =n?]

RBDirIn Rad in Indoor beam radiation normal to the glazing.
[W=ni]

RBDi In Rad in Indoor di use irradiance.[W =nf]

RADIrOut Rad out | Outdoor beam solar radiation normal to the
glazing. [W=n¥]

RADi Out | Rad out | Outdoor di use solar radiation. [W=nf]

RBDirOut Rad out | Indoor beam radiation normal to the glazing.
[W=ni]

RBDi Out | Rad out | Indoordi use irradiance.[W =n%]

Tsout Temp in Surface window temperature outside. [ °C]

Qe HeatFlux | out | Outdoor heat ux.[ W=nf]

Tsin Temp in Surface window temperature inside. [ °C]

Qi HeatFlux | out | Indoor heat ux.] W=nf%]

Te Temp in Exterior temperature. [ °C] (Dummy)

QABackCv | HeatFlux | out | Back convection from the window curtains,
in this model is set to zero.[ W =nf%]

Ti Temp in Interior temperature. [ °C] (Dummy)

QBBackCv | HeatFlux | out | Back convection from the window curtains,
in this model is set to zero.[ W =n¥]

Tin Temp in Inlet water temperature. [ °C]

Tw Temp out | Outlet water temperature. [ °C]

P HeatFlux | out | Power obtained.[W=n%]

ow _rate MassFlow | in Flow rate in the water chamber. [ kg s Im 2]

ElevSun Angle in Angle of sun elevation in radians.

AzimutSun | Angle in Angle of sun azimut in radians.

WindVel Vel in Local wind speed. [m=$
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List of parameters on the WFG model

In the next table, the parameters of the WFG model are included, some of them are supplied by the user(S _P)
and others are computed (C_P).

Name | Type | Role | Description |
ID WFG Factor | SP | Water ow glazing identier (HEAT-
GLASS=1; COOLGLASS = 2; RADIA-
GLASS=3; ITHERMGLASS=4).

AWindow Area SP | Window area.

c Heatcp | SP Heat capacity of the uid.

azimutwind | Angle SP | Azimuth of window surface.

slopeWind Angle SP | Slope of window surface.

deg2rad Factor | C_P | Conversion factor from Deg to Rad

rad2deg Factor | C_P | Conversion factor from Rad to Deg

1.4 Create a NMF model

Once the rst step is completed, an NMF le should be constructed. This kind of les consist of four di erent
parts: name, abstract, equations and the de nition of links, variables and parameters.

The name should be de ned by the user. It is recommended to use a name that clearly distinguishes the
model. The abstract is a text where a brief description of the model and its main characteristics can be written.
Below is de ned the name and the abstract of the water ow glazing model.

N

CONTINUOUS .MODEL WFG

4| ABSTRACT

sources/DLL/WFG.f90

The part referred to equations is the one where the user will write the model. There are three di  erent
options: write directly the mathematical equations in an algebraical way, but note that every equations writ-
ten involves a variable de ned as out (this will be treated in the de nition of variables); de ne assignments
(:= operator), which involves to de ne local variables; or invoke Fortran functions or subroutines. In gure
equations are exposed in the three di erent ways.

In this gure it can also be appreciated that it have been used di  erent symbols and operators. As com-
mented above, ":=" is used for assignments, while the symbol "=" is used for indicating it is an equation to
solve. "/*...*/" are used to make comments. "if” or "for” are used in a similar way to other languages.

1 | EQUATIONS

/* Definition of the water flow glazing CATALOGUE */
/* ID is used for this purpose *
5| /* ID = 1 HEATGLASS */
/* ID = 2 COOLGLASS */
/* ID = 3 RADIAGLASS */
/* ID = 4 ITHERMGLASS */

11 AzSun2Wind := (AzimutSun+180) azimutWind ;

13 Anglelnc := ACOS( COS(ElevSun * deg2rad) * COS(AzSun2Wind * deg2rad) * SIN(slopeWind * deg2rad)

sources/DLL/WFG.f90
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10

12

14

16

18

24

26

28

30

CALL Spectral.properties(id, Anglelnc, A, Ad,

Ab, Abd, Al, Adl, Abl, Abdl,

Tr, Th, Td, Thd, R, Rb, Rd, Rbd, n, m);
CALL Thermal _Transmittance (U,ID,n);

R R R R R ST T TP P /

FOR i =1, n
E[i] := Ali] * RADirn + Ad[i] * RADiffln + Ab[i] * RBDirln + Abd[i] * RBDiffin;
END_FOR;

FOR i =1, m

Ei[i] := Ai[i] * RADirln + Adi[i] * RADiIffn + Abi[i] * RBDirln + Abdi[i] * RBDiffn;

END_FOR;
I R e L T L R L e T /
/* Heat balance */
FOR i =1, n
Q[i+1] = IF (i == nlw) THEN
Q[i] + ( E[i] + Ei[i+1] ) + mdot * ¢ * ( Tin Tw ); [* water */
ELSE
Q[i] + ( E[i] + Ei[i+1] );
END.IF;

END_FOR;

sources/DLL/WFG.f90

/* Power */
0= P+ mdot * ¢ * (Tw Tin );
/* Model window links */
0= Qi QB; /* sgn is changed because of IDAICE model */

0= Tsout + T[1];

sources/DLL/WFG.f90

Variables and parameters should be explicitly declared in a NMF model. To de ne variables or parameters,
it must be speci ed four elds: type, name, role and description.

Every variables must t in a type declared previously. There are global types already de ned, which can
be seen in the NMF Handbook. However, if the user want to declared new variables, it is possible to add new
types by incorporating them to this le. Variables are divided into four di erentroles: IN, OUT, LOCand A_S.
OUT variables are the ones supposed to be calculated and must t to the number of equations. LOC and A_S
variables are used with assignments.

Assignments are done with the ":=" operator, which assigns the result of the operations at the right of the
operator, with the variable at the left. If in this operations there are variables involved, they must have a value
de ned previously. In gure ?7?there is an assignment to a local variable " E”, and all variables at the right of
the operator are known from others assignments done earlier.

Equations with the "=" do not need any special order, as also appreciable in gure ?? where the power
equation is written with a "random” order. However, for the solver to work, the number of OUT variables
declared must be the same than "=" equations declared, as are the ones that going to be solved.

Figure ??represents an example of variables and parameters de nition. It is interesting to comment that
the type Tempand HeatFlux are de ned by default in the global.nmf but the other types are manually de ned
for this model. It is also possible to de ne a default, a minimum and a maximum value, which is useful for
assure model consistence.

Parameters are similar to variables, with the exception that they can not change their value during a sim-
ulation. The de nition section is also similar to the variable one, except for the role eld. Parameters can
be manually supplied when running the model if the tag S_P (Supplied Parameter) is assigned. On the other
hand, C_P (Computed Parameter) should be chosen if it must be computed, and the assignments should be
done in a new section, similar to the equations one, but for parameters, called "Parameter _Processing”.
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In case of de ning a vector as U[n], it is important to keep in mind that n should be declared as a

"Model _Parameter” integer, which it role can be "SMP” if supplied, or "CMP” if computed.

VARIABLES
1* type name role def min max description */
Temp Tw our
Temp Tin IN 17
Temp Tsout IN
Temp Tsin IN
Temp Te IN 0
Temp Ti IN 25
Temp T[m] ouT
Massflow mdot IN 33.33
HeatFlux P out
HeatFlux Qe ouTr
HeatFlux Q[m] outr
HeatFlux Qi out
HeatFlux QB outr o BIG BIG
sources/DLL/WFG.f90
MODEL _PARAMETERS
I*  type name role def min max description */
INT ID SMP 1 1 4
INT n SMP 7 1 15
INT m SMP 8 1 15
sources/DLL/WFG.f90
PARAMETERS
1*  type name role def min max description */
CvCoeff he S.P 23
CvCoeff hi S.P 8
Heatcp c S.P 3600
Angle azimutWind S.P 90 0 360

sources/DLL/WFG.f90

Links are the way to connect model between each other in IDA-ICE. The links section is similar to the
variables one. Links types should be included in the global le, as done with variables. It is possible to assign

to a link a variable, or a group of variables of type IN or OUT. In gure

?7 there are de ned some links. Note

that TQ _water has two variables assigned (Tw, P), while T _inlet, only one ( Tin). Variables that de ne the links
can be cross or thru, depending of the type de nition in the global le. Cross variable are only de ned by a
number, while thru variables need also POS _OUT or POS_IN that de ne the direction of the variable, which is
very useful for, as an example, heat uxes.

LINKS

1* type

WinRad

WinRad

Q
Q

Q
Q

Q

name

RadOutside

Radlnside

TQOutside
TQOutBackCv

TQInside
TQInBackCv

TQ-water

variables

POS.IN  RADirIn,

POSOUT RADIrOut,

POS.IN  RBDirln,

POSOUT RBDirOut,

Tsout, POS.IN Qe

description */
POS .IN RADiIffln,
POS _OUT RADiIffOut

POS_IN RBDiffIn,
POS_.OUT RBDiffOut

Te, POS.OUT QABackCv

Tsin, POS.IN

QB

Ti, POS.OUT QBBackCv

Tw, POS.OUT P

sources/DLL/WFG.f90
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Finally, in this example it has been used a fortran subroutine, as observable in gure ??2 It is allowed to
use both, function or subroutines written in fortran or C. There must be a NMF header of type VOID if it a
subroutine, or of type INT, FLOAT or BOOLEAN in case of a function, depending of what type of values it

returns. It should also be speci ed the language and inputs and outputs that would be used.

read(11,100) (MPd(1,j),j=1,Columnas)
DO j=1,100

IF (MP(j,1) <= angle.incidence) THEN
i=j

END IF
END DO

do j = 2,n+1
A( 1) =MP(i,j)
end do

do j = n+2,2*n+l
Ab(j (n+1)) = MP(i,])
end do

do j = 2*n+2,3*n+2

Al(j (2*n+1)) = MP(i,j)
end do
do j = 3*n+3,4*n+3

AbI(j (3*n+2)) = MP(i,j)
end do

Tr = MP(i,4 *n+4)
Tb = MP(i,4*n+5)
R = MP(i,4*n+6)

Rb = MP(i,4*n+7)

do j = 2,n+1
Ad(j 1) = MPd(1,]j)
end do
do j = n+2, 2*n+l
Abd(j (n+1)) = MPA(1,]j)
end do
do j = 2*n+2, 3*n+2
AdI(j (2*n+1)) = MP(1,j)
end do
do j = 3*n+3,4*n+3
Abdi(j (3*n+2)) = MPd(1,])
end do
Td = MPd(1,4 *n+4)
Tbd = MPd(1,4 *n+5)
Rd = MPd(1,4*n+6)
Rbd = MPd(1,4*n+7)

close (10)
close (11)

100 format(100f8.3)

RETURN

sources/DLL/WFG.f90

It is also possible to call external functions of FORTRAN. This is done the same way as creating an embed-
ded function, but instead of inserting the code, the function is called by using the external statement.

Function VOID WFG _SIMPLIFIED (WFG, RADirIn, RADiffin, RBDirln, RBDiffln,
RADIrOutL , RADiffOutL , RBDirOutL, RBDiffOutL ,
Anglelnc, QeL, QiL, mdot,
Tin, T.outlet, Tsin, Tsout, c)

LANGUAGE F77
/*Declaration of input parameters of the fortran code */
/*Input variables of fortran code */
Input
INT WFG;

FLOAT RAIﬁ\rIn, RADiffln, RBDirln, RBDiffln, mdot, Tin,

Anglelnc, Tsin, Tsout, c;
/*Output variables of fortran code */
Output
Float QeL, QiL, T.outlet,RADirOutL,RADIffOutL, RBDirOutL, RBDiffOutL;

/*call of the interface function of the WFG in fortran */

external WFG_SIMPLIFIED (WFG, RADirln, RADiffln, RBDirln, RBDiffln,
RADIrOutL , RADIiffOutL, RBDirOutL, RBDiffOutL ,
Anglelnc, QeL, QiL, mdot,
Tin, T_.outlet, Tsin, Tsout, c)

END_-FUNCTION

sources/DLL/WFGEXxternal.fo0
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1.5 Translate the NMF to Fortran and create the DLL (without external
functions)

Once the model is nished, it is time to translate the NMF les to Fortran in order to create the DLL. To ful |
this purpose is necessary to open the IDA NMF translator.

Create a directory with the NMF les: GLOBAL.NMF and NMF model les.

l E l < || translator

Archivo Inicio Compartir Vista 0
= > E Selecci tod
x D 8 o Mover a 3 Eliminar - ﬁ‘——l @ Ea slecaonartoda
e ﬂ' 10 Mo seleccionar ninguna
Anclaral  Copiar Pegar Copiar a [l Cambiar nombre =~ Nueva Propiedades . =
Acceso rapido EI - carpeta x DDImrertwseIeccmn
Portapapeles Organizar MNuevo Abrir Seleccionar
« v 4 » 20180110 » translator v O Buscar en translator yal
-~
& MNombre Fecha de medifica..  Tipo Tamafio
#F Acceso rapido -
S U GLOBAL.NMF 07,/04/2017 18:09 MNMF Source File 2 KB
[ Escritorio A = e - - -
U WFG_model.nmf 01/06/2017 11:26 NMF Source File 3KB

Jy Descargas  #
£ Documentos #
[&] Imagenes &
20170720
20171213
20171215

L]
L]
]

w Images

2* Dropbox

2 elementos

Figure 1.2: NMF les.

Double click on GLOBAL.NMF to start the IDA NMF Translator (which must have been previously in-
stalled). This program is used for translation of NMF code into C or Fortran, starting the installed compiler,
and creating the .eo and .dll les that IDA SE will require.
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. IDANMF Translator. Target: IDACFORTRAN)
File Edit Search Project Translate Options Messages Window Help

Il =L ==

¥ GLOBALNME (=8 (I8 )
l* This file contains STANDARD global declarations
Locations are marked. where SPECIALIZED declarations can be included
INCLUDE statements can have two different formats
#INCLUDE <filename. NMF>
#INCLUDE "filename.NMF"
The first will fetch files from the system directory (vhere
NHFLISP.EXE resides). the second will fetch files from the current

directory
s

% Quantity types are used for both variables and parameters. For
paransters the kind is irrelevant. */

% CROSS = Potential, non-directional */
% THRU = Flow, directional */

% GENERAL and THERMODVNAMICS
#INCLUDE <QUANT NHE >
/% ——-3 include SPECIAL QUANTITY TYPES here */

Tine_s ra CROSS
CuCasff “/Deg-C" CROSS
Absorpt “dinless" CROSS
Radiance "dinless" CROSS
Transmit “dinless" CROSS
SolerIncidence V" CROSS
Heatcp "1/ (kg Deg-C)" CROSS

% GENERAL and THERMODVNAMICS »/

#INCLUDE <LINK.NMF>

v

Figure 1.3: IDA NMF translator.

First, select the compiler by clicking on IDA Options in the Options menu. Select a Fortran compiler (GNU).
The compiler to be used must be available on the PC. We choose either the GNU F77 or GNU C compiler, since
these are available with the IDA installation.

2 |IDA options X

IDA

— Compiler — Jacobian ——————
(®) Fortran | GNU Fortran (mingw) ~ || | (O Numerical Jacobians

(0 CIC++ |UNSPECIFIED Compi ~|| | ® Analytical Jacobians

Optimization level 2 | = Matrix format ———————
O Dense
[ Debug [Jinsert WRT (@ Sparse
— Library — Code details
IDA version

~ Heap size 1000
: Essential name

__ Include global types and const

Restore Cancel

Figure 1.4: Select compiler.

Next, we de ne a project by selecting Project/New from menu. A new window is opened and ask you to
give the location of the NMF source codes. Select the path for that location and the consider a project name
and then save it (the le extension for project is .typ).
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Figure 1.5: Create new project.

Then you can see in the project folder some new les have been added. Especially a .typ is created and
remained open in the IDA translator.

Figure 1.6: New les in folder.

If we plan to use our project to extend an existing application, then it may happen that the project's com-
ponents use types which are speci ¢ for that application and are not standard NMF types. In such case, we
need to replace the le global.nmf in the project's directory with global.nmf from the application's directory.

Similarly, if the project uses functions from an application, then the les containing those functions (which
may be not only NMF- les, but also FORTRAN and C les) have to be included into the project's .typ le. Copy
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the les into the project's directory and add their lenames to .typ le(there war no need to add "global.nmf

3.02” since the translator uses global.nmf automatically, but any other le to be used in a project must be
included explicitly).

Now we translate the NMF les specied in .typ to speci ced language by selecting Translate/Current
project.

Figure 1.7: Translate current project.

If no errors are detected by the NMF translator we have got a Fortran or C/C++ le from each NMF le
and a .eo le containing information about the new components that IDA Modeller needs.

Figure 1.8: EO le.

The last step in IDA NMF Translator is compiling and linking to generate a dll le: Project/Make DLL. If

no errors occurred we have produced the representation .eo and .dll of the new components needed by IDA
ICE.
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Figure 1.9: Make dll.

Note: to make dll for wfg _model see section 1.7. Create DLL.

1.6 Translate the NMF to Fortran and create the DLL

When using external functions, the process is similar, but we need to link lesinadi  erent way. First of all,
it is necessary to translate the NMF code with NMF translator, and make the DLL just as in the above section.
However, this time an error will be prompted, as it can not found the external function.

To compile and link our function, we have developed a script that rst of all compiles the Fortran code (it
can be FORTRAN 90), and then references the necessary libraries of IDA-ICE, the les created by the NMF
Translator, libraries needed of Fortran, and the compiled object created by the own script.

This should be executed in the folder where the translator outputsits les, thisis: project _path/project _-name.G77,
and the script should be edited updating the correct paths of each of the les needed. After correct executing,
the DLL will be created in the project folder.

1.7 Create DLL

Some les and folders are required to compile and create de DLL le. This les and folders must be in the
same folder and are:

* libraries _IDA _ICE folder with:

— dllinit.o

— gcc.ntc.o
idalib.def
idalibn.a

libg2c.a
mo_str.o

* materials folder with:

— 015.000000_3_0Clr.usr
— 015.8350.usr

— 015.8378.usr

— 015.8641.usr

— 015_360900_3_0CLR.usr

Page 101 of 105



Alir.txt

Argon.txt

Black_Body.txt

C-L XTREME 60-28 6mm.SGG

C-L XTREME 60-28 10mm.SGG
C-L XTREME 60-28 1l 6mm.SGG
C-L XTREME 60-28I1 DIAM 10mm.SGG
CIr-6.CIG

COOL-LITE SKN 065 6mm.SGG
COOL-LITE SKN 154 6mm.SGG
COOL-LITE ST 150 6mm.SGG
COOL-LITE ST 167 6mm.SGG
COOL-LITE XTREME 60-28 6mm.SGG
COOL-LITE XTREME 60-28 10mm.SGG
DIAMANT 6mm.SGG

DIAMANT 10mm.SGG

Glass.txt

Glass Bronze.txt

Glass Extraclear.txt

PARSOL BONZE 6mm.SGG
PARSOL HGREEN 6mm.SGG
PARSOL SAPPHIRE BLUE 6mm.SGG
PLANICLEAR 6mm.SGG
PLANICLEAR 8mm.SGG
PLANICLEAR 10mm.SGG
PLANILUX 3mm.SGG

PLANILUX 4mm.SGG

PLANILUX 5mm.SGG

PLANILUX 6mm.SGG

PLANILUX 8mm.SGG

PLANILUX 10mm.SGG

PLANILUX 15mm.SGG
PLANITHERM MAX 6mm.SGG
PLANITHERM MAX 10mm.SGG
PLANITHERM TOTAL + 6mm.SGG
PLANITHERM TOTAL + 8mm.SGG
PLANITHERM TOTAL + 10mm.SGG
PLANITHERM XN 8mm.SGG
PLANITHERM XN Il 8mm.SGG

PLT FUTUR N 6mm.SGG

PLT FUTUR N 8mm.SGG

Water.txt
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— White _Body:.txt
— XWater.txt

« sources folder with:

— API _Spectral_problem.f90

— Coatings.f90

— Convection.fo0

GlazingM.f90

Heat _transfer_in _chambers.f90

Interpolation.fo0

Lagrange_interpolation.f90

Layers.f90
matrix2x2.f90
Spectral_Problem.fo0

— Thermal _problem _simpli ed.f90
— trigonometric.f90

« translator folder with:

— GLOBAL.NMF

— IDA.CFG

— WFG_model.bak

— wfg_model.cfg

— wfg _model.eo

— WFG_model.ids

— WFG_model.nmf

— WFG_model.typ

— WFG_mod3el.G77 folder with:

* _callprj.for
* makeobjs
* wfg _model.for

cF90.bat le

cfor.bat le

copy _f90.bat le
dil.bat le

In rst place, copy.f 90:bat must be run, which will create a copy of the source code in the required folder
for the next step. In second place, CF90:bat must be run. This action will compile and create, in the ./release
folder, the *.0 les that are needed for the last step. Last, cfor:batand dll:bat must be run. This will, create
the WFG_model.dll le using the les and libraries required.

In case of incorrect compilation, modifying the code contained in the les above is under your own respon-
sibility.
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1.8 Create a new image for the NMF model

A .ids le from a window default model (CEWIND) in IDA-ICE has been used to make the new image for the
NMF model. Some changes have been made, and the resulting code is:

IDA 4.71 Symbol UTF 8

(DOCUMENT HEADER :PAGE WIDTH 100 :PAGE HEIGHT 130)

(ELASTIC AREA :AT ((32 232) (372 254)) :FILL TEXTURE :VERTICAL)

(CIRCLE :AT ((112 282) (148 318)) :FILLED P :WIND)

(LINE :AT ((136 301) (41 301)) :LINE STYLE 4)

(CIRCLE :AT ((305 282) (341 318)) :FILLED P :WND)

(CURVE AT ((39 199) (84 172) (167 228) (248 174) (314 227) (359 200)) :LINE COLOR #S(RGB RED 241 GREEN 184 BLUE 12) :LINESTYLE 4)

(POLYGON :AT ((220 64) (220 444) (248 444) (248 64)) :FILL COLOR #S(RGB RED 128 GREEN 255 BLUE 255) :FILLGROUND #S(RGB RED 128 GREEN 255 BLUE 255) :FILLEDP :
WIND)

(POLYGON :AT ((131 63) (131 443) (158 443) (158 63)) :FILL COLOR #S(RGB RED 128 GREEN 255 BLUE 255) :FILLGROUND #S(RGB RED 128 GREEN 255 BLUE 255) :FILLEDP :
WIND)

(POLYGON :AT ((108 30) (108 140) (268 140) (268 30)) :FILL COLOR #S(RGB RED 128 GREEN 64 BLUE 0) :FILLGROUND #S(RGB RED 128 GREEN 64 BLUE 0) :FILLEDP :WIND)

(POLYGON :AT ((108 360) (108 470) (268 470) (268 360)) :FILL COLOR #S(RGB RED 128 GREEN 64 BLUE 0) :FILLGROUND #S(RGB RED 128 GREEN 64 BLUE 0) :FILLEDP :WIND)

(POLYGON :AT ((158 63) (158 444) (220 444) (220 63)) :FILL COLOR #S(RGB RED 0 GREEN 150 BLUE 255) :FILLGROUND #S(RGB RED 0 GREEN 150 BLUE 255) :FILLEDP :WIND)

(EXTENT :AT ((40 30) (360 470)))

(LINE :AT ((269 152) (273 121) (287 103) (323 72)) :LINE COLOR #S(RGB RED 128 GREEN 128 BLUE 128) :LINESTYLE 5 :ARROW (5 12 50))

(LINE :AT ((97 153) (95 122) (87 104) (65 73)) :LINE COLOR #S(RGB RED 128 GREEN 128 BLUE 128) :LINESTYLE 5 :ARROW (5 12 50))

(LINE :AT ((359 300) (324 300)) :LINE STYLE 4)

(ELASTIC AREA :AT ((30 334) (370 360)) :FILL TEXTURE :VERTICAL)

(ELASTIC AREA :AT ((30 140) (370 170)) :FILL TEXTURE :VERTICAL)

(FIGURE :AT ((40 60)) :CONNECTOR TQINBACKCV)

(FIGURE :AT ((360 60)) :CONNECTOR TQOUTBACKCV)

(FIGURE :AT ((40 200)) :CONNECTOR RADINSIDE)

(FIGURE :AT ((360 200)) :CONNECTOR RADOUTSIDE)

(FIGURE :AT ((40 300)) :CONNECTOR TQINSIDE)

(FIGURE :AT ((360 300)) :CONNECTOR TQOUTSIDE)

(FIGURE :AT ((214 470)) :CONNECTOR INLET_-FLOW)

(FIGURE :AT ((188 30)) :CONNECTOR OUTLET)

(FIGURE :AT ((161 470)) :CONNECTOR INLET)

(POLYGON :AT ((40 30) (360 30) (360 470) (40 470)) :LINE COLOR #S(RGB RED 192 GREEN 192 BLUE 192))

sources/DLL/WFG _model.ids
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1.9 Filesin IDA-ICE

There are di erent types of les in IDA-ICE, some of them contain model data (.nmf, .eo, .dll and .ids) and
other contain projects data (.idm).

.NMF. This le contains model data as: variables, parameters, links, equations, ...

.EO. This is a model installation le. Must be in the same folder as the .dll le during the installation.
Afterwards, this le can be found in the Private folder of IDA-ICE. This folder can be selected by the
user.

.DLL. This is a model installation le. Must be in the same folder as the .eo le during the installation.
Afterwards, this le can be found in the Private folder of IDA-ICE. This folder can be selected by the
user.

.IDS. This le contains the image data. This data can be loaded manually in a project (each time a model
is used) or can be placed in the IDA-ICE instalation folder in the computer, to be used automatically. As
an example, this folder might be in: C/Program les (X86)/IDA/lib/ice.

.IDM. This is a project le. This can contain a project in the Building mode as well as in the Advaced
mode in IDA-ICE. This le contains data about the modules in the project, their connections, variables
(input and calculated variables) and parameters, as well as SOURCE-FILE and OUTPUT-FILE modules.
It is created when the project is saved for the rst time and the folder where it is saved can be chosen.
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