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1 Introduction

IDA Indoor Climate and Energy (IDA ICE) is a dynamic multi-zone simulation
application for the accurate study of the thermal indoor climate of individual zones as
well as the energy consumption of an entire building.

The user interface has been designed to make it easy to build and simulate simple cases,
but also offers the advanced user the full flexibility of IDA. To provide both efficiency
and flexibility, IDA ICE works with three user levels: Wizard, Standard and Advanced.
This manual shows how to work in the standard level.

IDA ICE 4 is delivered in two editions: Standard and Expert. The screen shots shown are
from the Expert edition of the program. Please note that unless specifically mentioned,
all steps can be undertaken with the standard edition.

Chapter 2 gives a brief overview of the user interface. It roughly explains what can be
done where, but does not go into details. You should not worry about this and try to
make it to the end of the chapter. The actual learning example starts in Chapter 3. From
that point, take care in always trying to understand what you are doing.

Basically, the screenshots will show you how to act, while the text explains what you are
doing and provides useful hints. Make sure you take a look at the online help texts as
well. These are easiest reached by pressing F1, when you have the dubious window
active.

Caption for symbols in screenshots

@ Numbers with reference from screenshot to text

= 3 Hints about possible actions, not belonging to the learning example.
These can safely be omitted without losing the thread.

Indication of a screen sector
Single left mouse click

Single right mouse click

s Double left mouse click

Drag and drop

%Ctrl

Drag and drop with pressed Ctrl-key
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2 Overview of Standard Level (Does not belong to the learning example)
.+ IDA Indoor Climate and Energy [ [=1E3]

File Edt %iew Insert Tools Options ‘Window Help

DEHS| s 2@l @ALp W |E

&= k * 7 ine | Results
e 5 g) roject data

s GIoI)Q k (IO HVAC Systems
E ) Air Handling Unit 5 . & Defautts Air Handling Unit Add AHU

[ ASHRAE _toolkit Location Plant

% Closed laop stearn Kalmar [7iSite shading and orientation

Clased loop
Thermal bridg
[ Gontral of exhaust air A Thermal brdpes

# Climate

[ ControlOfExhaustTem @ Ground properties
[ ElCoilAHU Synthetic (summer) En=rmyIeters
[ ExhaustAitOnly B nfilration A Lighting, faciity
[ ExtraHeatingCoil Y \ind profile (il Pressure coefficients R Lighting, tenant
Indir&DirEwaporativeCrl Eguipment, facilit
% IndlvettEvapEratlvECn( Dt Q] # Extiz energy and losses A Eguiﬁmem,lenan};
[ Might ventilation B System parameters fr\ Cooling 3

[ Recycling

oo [ CIRmE——.
[ SupplyAiranly @ Zomes OZonetotals O Sufaces OWindows O loads  OWall constructions O Materials O Schedules

[ SupplyFunctOMExhaus
Floor Room Heat Cool Supply | Exhaust | Occup., | Lights, | Equipme | Ext w/

height, m| height, m| %% ™ setp. 0 | setp. 30 AH% 5!’5‘%” air, Lisii2| air, Lisinz| nofmg | W2 |, W2 area
21 % A 20 20 04 150

Name Group
A\ Electrical meter =1 =]

A Fuel meter [E]zZone

M\ District Heal/Cool meter

AirHa

ith name
Zone 1 mrning: Unshle redefine guantity type GENERIC.
bind description Auta [V]

Zone

Screenshot 1
e O Click this button to start with an empty building.

= 2 Click this button to start with a building with a single zone. Unlike starting
with an empty building, a project ready to simulate will be opened up. This
building contains the geometry of a single zone with a southerly orientation.
The building has default settings for wall constructions, glazing, shadings,
location, synthetic weather, mechanical zone ventilation, controller setpoints
and everything else needed for a simulation.

C©) Click this button to open or close (toggle) the side bar. The side bar contains
Palettes (list of objects to insert) and Properties (editable parameters for the
selected object).

= @ Click this button to open or close the log window. The log window contains
error and warning messages. By double clicking on an error message, the
program will attempt to take you to the location where the problem can be
addressed.

@ &) General tab: Main information about the project: Global Data, HVAC
Systems, Energy Meters and tables with model details. Individual tables
can be selected by clicking on the corresponding radio button. Many
parameters can be changed directly in this table. The tables can be exported
to Excel for reports.

= © Floor plan tab: 2D view of the building geometry. Building body, zones,
windows and doors can be inserted and edited here.

= @ 3D tab: The model and results can be visualized and animated here. Selecting
an object will open up a property page in the side bar. Double clicking on an
object will open up the object form.

= ® Simulation tab: Simulation options are given here
= @ Outline tab: Outline view of the project (Expert edition only)

= © Results tab: Overview of the simulation results

-4 -
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General tab

= IDA Indoor Climate and Energy.

File Edit Wiew Insert Tools

Options  Window  Help

Palette

Insert new object

v @

Zone

= (0 Air Handling Unit
™ ASHRAE toolkit
[ Closed loop steam
[™ Closed loop
™ Contral of exhaust air
[ ControlOfExhaostTem
[ ElCoilaHU
[ ExhaustAirOnly
[ ExtraHeatingCoil
[ Indir&DirEvaporativeCe
|| IndirectEvaporativeCoc
[™ Might ventilation
[™ Recycling
[ SeparateSetpoints
[ SteamHumidifier
[ SupplyAirQnly
[ SupplyFunctOfExhaug
A Electrical meter
,ﬁ\ Fuel meter
,ﬁ\ District Heat/Cool meter

NEEdd | s =@ O

M building1: building1.idm

General | Figor plan

r.r;@|¢r|»?|ri1

3D Simulatio

dutline | Results

Project building1

Global Data

0F‘rﬂ§' ct data

HV,

& anlnn B

¥ Climate
=)

‘ Synthetic (surnmer)

1° Wind profile
‘ [Default urhan]

[

E.DefQ

77 Site shading and orientation

=8 Thermal bridges
@ Ground propeties
5 Infiltration

(8] Eressure coeficients

4% Extra energy and losses

B Systern parameters

@)

AC Systems

Air Handling Unit
Plant

)
Add AHL

Energy Meters

M Lighting, facility
/’\ Lighting, tenant
M Equipment, facility
A Equipment, tenant

A Cooling

Details

@ Tones

Re ul
(Pfune totals O Surfaces O Windows O Loads O Wall constructions O Materials O Schedules E§

|7l ExgEnd table]
(8

Floar
height, m

-8

Group
=

Room
height, m

Area

Heat Cool

selp. 5 | setp. =

2

AHU
=

System
=

Exhaust
a\r,U@Z

Supply
a\r,U@Q

Ocecup.,

no./pz

7Y
W3

Equipme
nt, W@Q area,d

(ElZone i) 26

10.0

2 25

Air Ha...

CAY

20 20

01

5.0 15.0 15

< | B
With name Auto []

Froject Data

Start new building with a single zone
Modify Project data
Modify Location data: Geographical position, Design Day data.

Screenshot 2

= @ In this section you have access to different parameters that are valid for the
whole building. This will be explained in more detail in Sections 11 through

14.

= O In this section, you have access to the structure and parameters of the air
handling unit(s) and building plant, as well as the meters for keeping track of
energy and emissions. This will be explained in more detail in Section 10.

©

constructions, etc. can be viewed and edited here.

xS

Export the input value tables to Excel

Expand the current input value table to a separate (larger) window.

Change the table view: Data related to zones, surfaces, windows, loads,
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Floor plan tab

= IDA Indoor Climate and Energy. [’._H’E‘E‘
File Edit Wiew Insert Tools Options ‘Window Help

PeES| s 02 ®kow |2k (R EDOE
Properties  Pellte T ——— CEX

GEnEra\|F|DUfFE|aﬂ| 30 | Simulation | Outline | Results
No prope@ge
available

4 b Standard zone Impo AD . ]

Building body 6.12m -1.8m

Screenshot 3
) Go to the Floor plan tab

@ Select an object to edit its properties in the side bar (ensure that the Properties and
not the Palette view of the side bar is active)

NB The steps below are for orientation only, don’t try to build anything serious yet.

=@ Rename, cut, copy, delete, replace or edit objects
@ Switch to palette to insert more objects
= & Insert a new zone. How to do this is explained in more detail later.
= © Import CAD files as background drawing.
= @ Access the IFC menu (expert edition only) to import or map IFC objects.
= @ Protect objects to avoid them to be moved or deleted
= @ Set and remove a view filter to exclude object types from being shown

= © Change the level where the floor plan is being shown
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3D tab

= IDA Indoor Climate and Energy.

File Edit Wiew Insert Tools Options Window Help
PeES| s 02 ®kow |2k (R EDOE
.

Properties M building1: building1.idm

General | Floor plan

Mo property page
available

25.00

o
*/Show animated results

Showr variable

[ Mane
=]

O Mean airtemperature
O Operative temperature

%how shadows
Sihuw r Cancel
L

27.07;-1.75; 0.00

Screenshot 4
Go to the 3D tab

Use the left mouse button to rotate the building, the right mouse button to zoom and
the middle mouse button to pan. When clicking on the F-key, a new focus (for
rotation and zoom) is set at the cursor's place.

X9,

Cut the building in positive x-direction
Move the cutting plane
Animate calculation results

Activate shadow animation

SACACRCRC

Start animation

NB This is a shadow animation only. How to animate result variables will be explained
later. At the moment, we do not have any results to show, since we did not simulate
yet.
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Simulation tab

= IDA Indoor Climate and Energy.

File Edit Wiew Insert Tools Options ‘Window Help

Calculation phase | period 4

30
an

30!?70(_

NEEdd | s =@ O

kod|Lp (R EOo®
M building1: building1.idm

General | Floor plan | 30 \S\mukt\cm\omme Results

EEX

o)

16.07.2009 00:00:00

* Simulating the system building1.

Project name  building1

-10
-10
-10

COutside air dry-bulb termperature Help

— iU air dry-bulb temperature
— S| 0Pl @I dry-bulb temperature

AR Results
Reqguested output Eselect ‘
Heating load B Setup
Cooling load E Setup .m*
Energy ¢ Setup .mé
Custom t Simulation data B Run
Adh ILevel
T Build model PREdiL

1

Dane

g 0K

Close this window after simulation

@ Go to the simulation tab
@ Start a cooling load calculation

Screenshot 5

NB You can start 4 different types of simulations: Heating load calculation, cooling load
calculation, energy calculation or customized calculation. These will be explained in
more detail in Section 15.
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Results tab

= IDA Indoor Climate and Energy.
File Edit Wiew Insert Tools Options ‘Window Help

=3

PeES| s O ®kow|2r (R EOE
¥

M building1: building1.idm

General | Floor plan| 30 | Simulation | Outling | Results

Project name

O Summary

building1

O Heating design & Cooling design

[Ereport 7 Expand table

Zone

Zone | Heat

ligFhd

Room Op.

Dry went | Temp.,

Group  |multip rem\f\gd‘ unnvgl‘ EUUl% De@ temp.,

Dedl

Sup

Sup Other sup;

Other sup! Rel hum
airternp, airternp, ‘| PPD, %
airflowls Ded?) airflowesl's Ded® Yo &

E Zone
TOTAL

1 332
3132

63.28 193.0kg 250 25.4

63.28 193.0
W

19.98 17.01 0.0
1998 0.0

47 17 7.04

Modified:

Savad:
Simulated: date, time, [duration (s)]
Last: 17.07.2009 13:34:53 [1]
Cooling: 17.07.2009 13:34:53 [1]

Heating

Make report

Detailed Results

L30T

[E Project data

B F’urclked Energy

% Syst@ergy

E= AHU temperatures
[E AHU energy

S Main temperatures

ES Tot=l{s=ating and cooling

3

Froject data. COOL_RUN_DATE

After a simulation, the program switches to the Results tab.
0 Visualize a result column in the 3D model.
@ Look at the time series diagram

3 e
=@ Sum energy reports of several zones or of specific zone groups or compare the
current result set with a set from previous simulations.

Screenshot 6
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Help texts

Press the F1-key or choose Help -> Help topic to find help texts.

-70 -
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3 BuiIding Geometry and CAD Import (Start of the learning example)

5 IDA Indoor Climate and Energy
File Edit Wiew Insert Tools Options ‘Window Help

Properties || Palstte
Insert new object VA : |
= Zones

Zone
=== Building sections 2

i | Building section Lé
e Foatures Zuletat

B Window werwendste D..

A window (detailed) —

I Opening @

Desktop
Eigene Dateien
D0002435
(zamooshe]
Dateiname: ‘DWG example.dwg
Melewerkumgeb | Dateityp: | CAD and vector graphic fles ["dsE" dwg. " dwf; &
|
1= g

With name At Dstaﬂdard zone Impo AD - [ Lock.. ] [ Show.. ] [ Lewel: 0.0 m
and description Auta[v]
Building body 20.58m -1.92m

Screenshot 7
Start with a new empty building
Go to the Floor plan tab
Choose CAD import
Choose the appropriate file type

Browse to the desired CAD file (the DWG example used in this guide can be found
among the samples in the IDA installation folder (Normally: C:\Program
Files\IDA\samples\ICEADWG example.dwg)

Open the chosen file and then click “OK” in the Preferences window

(CRCRCR RS,

©

-7]] -
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* IDA Indoor Climate and Energy

Fil: Edit Wiew Insert Took Options ‘Window Help

PEHa|s2@ 02 Rop| b || EO®H

| Pronerties Palets | i building2: building2.idm |Z||E|E|w
General | Floorplan | 30 | simulation | Outiine | Results

Building Body

Min Max Size [m]

% | 0.0 50.0 IED.D
v |00 20.0 IEEIEI

5 -

M == =:
Section 70000 (i) ==
volume
'
Corners [m], wrt. origin
0.0 200 I:[‘ ] ’:H

] soo 300 = e e

S0.0 oo
0o oo
B_Bui\ding b

£
R = e, i

A Edit roof Navigate (

PStandardzone Rename... port CAD Lock. ][ Show.. ][ Level: 0.0 m

Floor 10000 )

Al Edit roof
& cut

Copy

&5 Delete

DZI Replace...
) T

_ Screenshot 8
@ Open the building body menu

@ Select "Edit"

@ Move the building border (wait at line to snap to CAD line of inner surface)

@ Add new points

- ]2 -
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* IDA Indoor Climate and Energy

File Edt View Insert Tools Options Window Help

DEHS s2e|00 ®£vx|Lk [ RIEOS

e — =
Properties  Palette d DOR-FRAM (x| |'__||E|E|
Click to insert new point m
BUILDING-SECTION- B g
Click on paintto maove ar remaove cane
Corners [m], wrt. origin 4
Click Help for all options.

T A

N
= Tﬁﬁg{ﬁ S

area

* Protect elements on floor plan:

Building
&ones
: 8 inws & Openings
ed objects

O, l Cancel ]
]
9 ——
» Standard zone Impart CAD . WS\)‘I Lewel: 0.0 m

@’H

Screenshot 9
@ Move building border between two points (snap to CAD line of inner surface)
@ Add new points

O Drag and drop points with pressed Ctrl-key to move them in a non-orthogonal
direction.

@ Finalize building shape
NB You can carry out several amendments and then ‘activate’ them by clicking the
“Done” button. All changes can also be cancelled by clicking the “Cancel” button.
® Adapt workplane size
= © The coordinates of the building body can also be edited in the side bar
@ Protect the building (and imported objects) from being unintentionally moved
® Choose elements to be locked

@ Finalize element protection

-7]3-
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* IDA Indoor Climate and Energy

File Edit View Insert Tools Options Window Help

PEHa|s2@ 02 Rop| b || EO®H
| Properties @ | 'ﬂ GettingStarted01: T:\tal60 FuE\6042 EG\604250 Projekte\60425010 Laufendel] 10000 IDAVI 120375 IDADevelopmenth 0B GettingStarted\l... |Z||E|E|1
General | Floor plan |_3R Simulation | Outiine | Results

Building Body

Min Max Size [m]
i

o el

Floor 3465 )
area

Sectioh 2477 37514 3
volume

Corners [m], wrt. origin

03 16185
15045 16185
15.0435 14.72

i
v
CAl 17045 | 1472
b
&

17045 16185
375 16185

A Edit roof

PStandardzone = ] [ Show... ] [ Level: 0.0 m

Screenshot 10
@ Mark the building body by clicking on its border
@ Set the building floor and ceiling height

NB Default ground level is always at 0 m. This means that by default, external walls
below zero are linked to the ground, while the part of walls above zero are linked to
the corresponding building face.

O Go to the 3D tab to look at your building

- ]4 -
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4 Define Default Constructions

= IDA Indoor Climate and Energy.

File Edit Wiew Insert Tools Options ‘Window Help

PsES|se 03 %

S o - SR _ e e e

M GettingStarted01: T:Wta\60 FuEV6042 EG\604250 Projekiel60425010 Laufendel1100xcc_ID..

B

Gengral |Floor plan| 3D | Simulation | Outline | Results|

\ T
Praj 1 GettingStartedd] O Froject datl Building defaults
GlobarData Elements of C: i
£ @ External walls ‘<va\ue hot set> E]
Location 1 el alue not set>
nternal walls
| 40
. ) Internal floors ‘<va\ue not set> v v
- "~
* Climate @ Ground pr '\4)‘
|® synthetic summen [y i ] oot | <valus not set> v [
nfiltration
@ External floor ‘<va\ue hot set> V‘E]
T Wind profile & Pressure ¢
Glazi <yal t set> -
| [Default urhan] V|B 4 Extra enen B slazing ‘ value not s ‘E]
B Systom pa I Doar canstruction [uze wall construction]
[ERNEEECORNNGED -~ Load resource from database
Details

————| = Selectiemplate
® Zones O Zonetotals O Sudfaces OWindows O Loads Generator Efficiencig Letiy

Mame ‘ Type | Uwalue | Description ‘Thmknes Nlaye
Floor Room Heat Heating COP s.m rs
Name Group haight. m| height. m Area, m2 et @ Frame wall 195mm Exter.. 0.24 Double gypsum, fram...  0.255 4
= = Gl o =i Cooling COP D Rendered Liw concrete wall 250 Exter 0.53 Render, Iiw concrete 027 3
[1dC 0 |Exter.. [0.22 | Concrete 150, insulati

Domestic hot wate|

Q Rendered concrete wall Exter Concrete 150, insulati 0.355 3
Other ) Bricks wall 5 Euter... Concrete 180, insulati... 0.35 3
) ExteriorwallLightwaight Exter ASHRAE 140 0.087 3
Zone madel Fidelit
Roorm unit cold
< | >
< suface temperaturf o
* New resource
MBIDA Resaurces | Hme [Concrete wall 150+80nn |
8 Database Deseription “
fvailablein | GettingStarted1 d

The loaded resource will be protected. Change the
l Cancel ] [ el name ta remave the protection
Construction for external walls lacking descriptions in the zone 6)

Screenshot 11

® Go to the General tab

@ Go to “Defaults”

© Choose for external construction ...
@ ... “Search in database...”

® Choose “Concrete wall 150+80mm”

@ Finalize selection of default construction

NB For all external walls with no specifically defined construction, the default
construction for external walls will now automatically be applied.

- 715 -
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* IDA Indoor Climate and Energy

File Edt View Insert Tools Options Window Help

r Climate and Energy 4

DEES|

@ .2

Re 0= %0

"l Getting ed0 a\60 60 604

LA

0 Proj F—

GEﬂera||F\DD|’p\aﬂ 3D | Simulation | Qutline | Results

BN GettingStarted01: T:\ta\60 FuE\6042 EGY604250 Projekte\60425010 Laufandel110000:_ID..

= ==

Project  [ag GettingStarted01 Project datff | Building defaults
I} it
Global Data Elements of C
&, Defaults @) External walls ‘ Concrete wall 150+80mm
& | qcation
| v|E] L] Site shadinfl| | @l Intam 1 5 B Construction definition |
- =8 Thermal br ) Internal foors ¥ External wall ‘ Cancrete wall 150+80mm V|E]
* Llimate @ Ground pr
| Synthetic (summer) v |B ) Root DEEEIE '2'\ s
#: |nfiltration Concreth& 40, insulation 150, 02236 it
) External loor concrete
"I.W\nd profile @F’ressure i [Thickness
Gl
| [Default urban] V|B £ Estra enen B glazing
Door construction Layers
B Systemn pa) 17 Door construction
. § Floor topiiall inside [ =+ Add [ ﬁDg\lete ] m ﬂ
B Intearated window shadi | | _k
Details s . by | W o
@Zones OZonetatals O Sufaces O Windaws O Loads Generator Efficiencies § Liant insulation. 0 15@ 4 5
§ Concrete, 0.08 n
BN Material
& Watetial
Floor hottomAtall outside
Parameters
{ Layer data
Heat conductivity
-WJ(m A 9 Material © Concrete =
1
Density 2300 kaim3 Thitkness | q New res!ge‘..
. Load rop ... 7
Specific heat Jitke Write ko
2ty Oﬁ Sava.as [ Cance:
Categary |Other materials v ‘: = |I
Description o
QK 1 [ Save as.. ] [ Cancel I [ Help

Screenshot 12

@ Open the construction definition dialog for External walls

@ Change from “External wall” to “generic” so you can use the same construction for

elements other tha
O Add a new layer

n external walls

= @ Delete the marked layer

= & Move the marked layer one step up- or downward
® Change the thickness of the marked layer
@ Load a material from the database

® Open the material

form

= @ Change the physical properties of the material

& @ U-value and Thickness of the whole construction will be recalculated
automatically after each modification

= @ Finalize construction definition by saving with same name

= @ Finalize construction definition by saving as a new resource

NB Objects such as the wall construction we are just making are called Resources in

IDA. They can be accessed from all relevant places in the program. Resources which

are copies of database objects have names beginning with ©. They are protected
against modification and cannot be saved under their database name. They can
however be saved as an editable case resource, using a different name.

- 76 -
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* IDA Indoor Climate and Energy

File Edt View Insert Tools Options Window Help

PEHS|s2@ 02 ®ow|Lr [ EO®H

. SR = ==

L1 ¢ 7 0 | S — ’ - pT— - —
™ Save ‘Concrete wall 150+ BOmm' as... (5] B GettingStartedD1: T:\a\60 FuE\6042 EGAGD4250 Projekie)50425010 L aufende\11 000 1D... CEX

=
P

Resource name 8 -
| IExternal wall type 1\(| ) Building defaults
d :
D

Elements of C.

Description
Concrete 150, insulation 150, concrete &0 {f External walls @ Concrete wall 150480mm

<value not set>

@ Intarnal walls

B Construction definition

@ Internal loors

Subtype of | Construction v| ﬂ Roof cyalue | ¥ Exemal wall Caoncrete wall 150+80mm v|E]
Avallable in |GettingStanedD1 v| ) External loor cualue | DEECRtoN U-valug
Concrete 160, insulation 150, [0.1989 WMk
[ lazing <value | |=oncrete 80
Ok [ Cancel ] [ Help Thickness
Ik I Door construction [use w; g m
9 . . Layers
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N

Screenshot 13
Add a new layer

Choose how to define the new material
Load from database...

Choose “Air in 20 mm air gap”

Finalize Material selection

Set layer thickness to 20 mm (= 0.02 m)
Save construction as a new resource
Set resource name

Finalize resource saving

SR CRCRIYCRCRRCECRS)

Finalize construction definition
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* IDA Indoor Climate and Energy
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- Glass construction
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‘ Concrete joist roof

Cancrete floor 280mm
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The Ioaded resource will be protected. Change the
nzme to remove the protection.

Ok !h;é\‘l Laneel ] [ Help

floors by loading them from the database
Open the glass construction database

= & Set your own glazing properties

Screenshot 14

Define default construction for internal walls, internal floors, roofs and external

= @ The shading coefficients can either be given as absolute values or reference to

single or double pane
Choose how to define glazing properties
Choose “Load from database...”
Choose “3 pane glazing, clear, 4-12-4-12-4”

Finalize glazing selection

CeoeE

Finalize glass construction definition
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Screenshot 15
& Open IDA Resources

&2 Open IDA ICE database, browse around to see what is available. The
database is used to distribute useful input data with the program delivery,
but items can be added by the user as well (and they will survive a new
program version upgrade). Added items are stored on the local machine.
Other means are provided for distribution of common input data among, for
example, the members of a project team or company. Read the online help by
pressing F1 in the database or the resources’ window.

& & “External wall type 1” is an example of a resource and it can be used as the
construction of any external wall. A resource can also be written to the IDA
ICE database by right-clicking on it and choosing the “Write to database”
option. It will then be protected, indicated with a © as its prefix. All resources
beginning with © are copies of database entries with the same name and are
protected against modification, unless they are renamed.

NB Whenever an element linked to a resource is modified, the program will ask
you to choose “OK”(save the modified resource, i.e. all elements linking to this
resource will then be modified) or “Copy” (save the modification as new
resource, i.e. only this element will be modified) or “Cancel” (do not save, i.e.
the modification will be ignored”.

= @ Default efficiencies for heating, cooling and domestic hot water generation
(for energy calculation) are also given in the defaults form. Defaults for zone
model fidelity (resolution) and the room unit cold surface temperature are
also given here.
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5 Zone Templates

Zone templates greatly speed up the process of creating a simulation model. They allow
the user to pre-define information associated with a zone ‘type’, instead of separately for
every zone. All information in a zone template needs to be area-related.

NB Zone templates are not handled as typical IDA resources. The information is only
used during the creation of a zone. Subsequent changes to a zone template do not
affect zones which have been attributed earlier (using this template).

But zone templates contain references to a set of IDA resources (e.g. control setpoints,
internal load schedules etc.). If these resources are edited, from within the zone
template dialog, the changes will affect all objects that also reference the same
resource.

= IDA Indoor Climate and Energy.

File Edit Wiew Insert Tools Options ‘Window Help

DEES s 2@ |08 % 07|l
Properties  Palette :

Mo property page
available

P % |EO
™| GettingStarted02: T:\ta\60 FuE\6042 EGV604250 Projekie}60425010 Laufendel 100xxx_IDAV1 120375_IDADevelopment}_0B_GettingStarted\l... |Z||E|PX|
General | Floopglan | a0

Simulation | Outline | Results

4| Create new resource

Resource name

6)

r Office Control)

BN Zone defaults

Desctiption

Settings for new
zones

Use template ‘Standard zone

General WLoadsl Advanced

faf

Subtyps of Controller

‘ Setpaint collection

L | 26 |m

il
‘Elb Qpen...
»
Room units 4 pen with
vigats

#wailable in | GellingStartedd2

[ oy [ canes | [_rem  Cooing Miandlmg unt
B Load From databasds :l
7 T ¥ Heating

Mapping @

Lis.m2)

23

I3

[ WIS ] arg s il Furniture o
v Standard zone Exhaust air for |:| Li(s.m2)
Covered part 01
of the floor .
Weight / area degree for gradient | 0 01
m2
with furniture ka2 calculation

(o113

J [

Sawe ag

Cancel

J [ J [

Help ]

SECRCRRORCRS)

Go to the Floor plan tab

Open the zone template menu

Select “Show/Edit zone template ...”

Choose how to define the controller setpoints

Create a new resource

Name new controller setpoints resource

Finalize resource creation
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Screenshot 17
@ Open the new resource for editing

@ Define control setpoints for zone template. All setpoints are given in a single place.
All different devices, such as for example room units, use these setpoints.

= 3 Temperature setpoints can optionally be given with by schedules.
@ Finalize setpoint definition
= & Define whether zones will (initially) have local heating and/or cooling units.
= © Thermal mass from furniture (e.g. store room shelves, furniture, plants, etc.)
@ Define default room height.

® = In cases where several air handling units have been specified, you can specify
which unit delivers air to this zone.

Define the air volume flow control strategy as CAV

Define supply and exhaust air for constant air volume flow (CAV).

NB For VAV (Variable Air Volume) systems, minimal and maximal supply and exhaust
air volume rate is taken from the controller setpoints as well as the setpoints for the
selected control strategy (humidity, COz and/or temperature).
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—
% IDA Indoor Climate and Energy. = Schedule

Fil: Edit Wiew Insert Took Options ‘Window Help
PeHS|+2@ 02 %ow|Lr || E
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M Create new resource
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w
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Ok 1 [ Save as I [ Cancel I [ Help

Screenshot 18
In the zone template form, go to the Loads tab
Select “© Office worker with light dress” from database (resource for occupant type)
Select “© 08-17 weekdays” from database (resource for occupancy schedule)
Open occupancy schedule
Insert lunch break

Finalize schedule modification

(SECRCRCRCRCRS)

You will be asked to confirm creation of the new resource. Since the schedule is from
the database, it will be protected against modification, i.e. make a new copy.

Give name for the new resource

RS

Finalize creation of new resource
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Screenshot 19

@ For equipment and lighting, choose a schedule from the database and an energy
meter account.

= @ In the Advanced tab, you can define specific default constructions for this
zone type as well as maximum heating and cooling power for room units. The
latter is only important for deliberate undersizing of room units.

Save the zone template as new
Name the zone template

Finalize zone template saving

CeeeE

Finalize zone template modification
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6 Inserting Zones

= IDA Indoor Climate and Energy.

File Edit Wiew Insert Tools

Options  Window  Help

Properties  Palette

External object
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File
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DWGIDWG example.dwg
i

Click here to apply
the changes and
rebuild the picture

Description

L)

Mewzone | : . ] [ Show.. ] [ ]

PeES| s 02 ®kow|Lr (R EDOE

" S
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% Show floor
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level
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T
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Screenshot 20

Select the CAD object

Set plan height (from ground level)
Confirm the CAD properties

Open the floor plan level height form
Type new view level

Finalize view level setting

Go to the zone template menu

Choose the zone template for new zones
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Screenshot 21
@ Start inserting of new zone

@ Draw a rectangular, rough shape of the zone by starting at bottom left, intentionally
outside the building, and going top right

NB IDA ICE will automatically exclude areas outside the building body from the zone
area. Already inserted zones are also automatically excluded.

NB Having finished the drawing of the zone, the program will automatically go into the
edit mode for further amendments to the zone geometry.
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Screenshot 22

@ Choose a point to be removed
@ Choose “Remove”
O Remove other unnecessary zone points following the same strategy.
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Screenshot 23

@ Set new point
@ Move the wall to the desired location.

NB The program automatically includes a new wall as the two walls are no longer in one line.
@ Move the second wall to the desired location
@ .
Set new point
® Move the third wall to the desired location
® Name the new zone

@ Define a zone group by giving a name.

NB Zone groups are used to determine for example energy balance in a subset of zones,
e.g. for a particular apartment, building section, tenant type etc.

Finalize zone insertion

NB When you click “Done” from the zone edit mode, values for the new zone will be
calculated from area specific values given in the zone template. Later resizing of the
zone will not adapt these values. To profit from the zone template, it is thus
important to edit the correct zone shape before finalizing zone insertion.

NB Note that there is a difference between moving points with or without clicking and
holding the Ctrl-key.

s b %v

&l

(g
[
e
ol
[
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Screenshot 24

In the side bar, go to the Palette tab

Insert a second zone (double-clicking on “zone” in the side bar has the same effect as
clicking on the “new zone” button), naming it “Office 1” and assigning it to the same
zone group “Offices”

© O

© Insert a third zone, naming it “Office 2” and assigning it to the same zone group
“Offices”

@ Insert a forth zone, naming it “Office 3” and assigning it to the same zone group
“Offices”

O Insert a fifth zone, naming it “Closet” and assigning it to a new zone group
“NonOffices”

O] Move the cursor over the zones and the zone names will appear as tooltips

NB In case you forgot to name a zone or want to change the zone name, there are several
ways to do this:
¢ Right-click on zone and choose “Rename...”
e Right-click on zone, choose “Edit” and rename in side bar

NB The program will automatically detect how zones are thermally connected:
e Zones are regarded as adjacent, if the distance between them 1s 0.5 m or less.
o The same applies for adjacency to external faces.
e Wall parts having no adjacent zone or face are by default treated as adiabatic
(perfect insulation at center of wall).
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Screenshot 25

=@ In the table, you can change all parameters, except for values highlighted in
grey. Values highlighted in blue are linked to defaults. Changing these values
will break this link. You can however restore the link by right-clicking on the
value and choosing “Mapping/Restore link”.

= @ Open, rename, cut, copy, delete or replace a zone.

Click on the box icons in the column titles to visualize the column values in the 3D
tab.
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NB There are different ways of opening a zone form:
o Go to the General tab and double-click on the zone name in the Zones table
o Go to the Floor plan tab and double-click the zone

« Go to the 3D tab, mark any wall of the zone and click on “Open zone” in the side bar

2/ IDA Indoor Climate and Energy
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Screenshot 26

e @ In the Palette tab of the side bar, you find objects that can be inserted into a
zone. Insert new objects by double-clicking on them or by dragging the
symbols to the zone form.

= @ All objects in the zone of this category will be listed here. The zone template
influences the initially inserted objects and their properties. Double-click an
object to edit it.

These parameters also come from the zone template. Change them anytime here.

= @
= @

To simulate many almost identical zones, a multiplier is defined here. All
variables coupled with the system (system loads, supply and exhaust air
volume rate, also natural ventilation etc.) will be multiplied by this factor.

= &

The thermal bridge loss factor of the zone towards ambient is indicated here.
It is normally calculated from the Thermal bridge coefficients defined from
the general tab.

& &) Values for infiltration are indicated here. They are normally calculated from the
Infiltration parameters defined in the general tab.

Boundary conditions of the different zones surfaces are indicated in this
section in two different views: Plan view and table. Construction elements
marked with red are external (because of their proximity to the building body).
Double-click on the elements (in the plan or in the table) to open their forms.
Floor and room height can also be changed here.

= © Go to the Advanced tab to modify further zone properties.
= @ The Outline tab is available in the expert edition only.

= © Go to the Results tab to study results for this zone after simulation.
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NB There are different ways of opening a wall form:
o Open the zone form and double-click the wall on either table or plan view
« Go to the 3D tab and double-click the wall
« Go to the Floor plan tab and double-click the corresponding zone borderline

« Go to the Floor plan tab, mark the zone, right-click its borderline and choose “Open...

e Go to the General tab and double-click on the surface name in the Surfaces table

= IDA Indoor Climate and Energy.
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Building body

) Open the wall form

= Q@ Double-click on the symbols in the Palette of the side bar to insert zone
objects to be positioned on a zone surface (alternatively drag and drop them
in the surface editor or right-click on the surface editor and choose “New

Object...”).
= & The surface editor shows the zone surface from inside the zone, indicating
wall parts due to different adjacent zones by dashed lines. Inserted objects
can be positioned either here or...

= @ ... through the Properties tab of the side bar.
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7 Inserting Windows and Internal Openings

= IDA Indoor Climate and Energy.
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Screenshot 28

@ Go to the view menu
@ Choose “Zoom in”

O Indicate the plan section to be zoomed in
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* IDA Indoor Climate and Energy
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Screenshot 29
e @ In the zoomed in plan view, use the scroll bars. It is also possible to use the
mouse wheel to move up and down in the drawing,

@ Initiate the insertion of a new window

O Place the center of the window on a zone borderline
= @ Shift the window position after insertion

® Open the wall form
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Screenshot 30

@ Mark the window in the wall surface editor
@ Go to the Properties tab in the side bar
O Change the window size and position
= @ Alternatively change the window size and position in the surface form
@ Open the window form

NB You could also have done @-® and ® directly in the 2D floor plan or in the 3D view.
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NB There are different ways of opening a window form:
« Go to the 3D tab and double-click the window
o Open the zone form and double-click the window on the plan view
« Open the wall form and double-click the window on the surface editor
« Go to the Floor plan tab and double-click the window
o Go to the General tab and double-click on the window name in the Windows table

= IDA Indoor Climate and Energy.

File Edit Wiew Insert Tools Options Window Help
PeES| s 02 ®Row |2k (R EDOE
.

Propetties ™ Getting ed0 a\60 604 604250 Projekie\60425010 py dow: a windo ettingStarted3. Office a m|

General | Floorplan | 30 | Simulation | Outline | Results

window G\afing [Default] @3 pane glazing, clear, 4124124 ~|p] (10
o

m penil
m @ ‘Schedule i ¢

— |
| l Scheduls ‘ Newer apen M1

J— [

Frame Shew —

Fraction of the 3 . 01 More. Twist 0 4 2
total window area

Wsel 20 WHm2 °C) Tilt ] °

X min

¥ min

V-size 21 m

X max 85 m

¥ max

sSurface | Advanced | Qutiin Integrated Window Shading

BA

Arca L m2 Device ‘[Defauh] Mo integrated shading \1@
Ly
Cantrol |Light + Schedule 5
Ly
Schedule ‘ Always drawn 6
Lag
External Window Shading 7)
Delrce ‘ Mo external shading V|E‘
"\Kuing wiew from the side to describe the external window shading |
“ 8
e Object
Marme Windaw
Description ‘
g 4
DOmceTemg\ale ]
< 1>
Office 2 4.364rm 15.68m

Screenshot 31
e O Define the window opening control strategy (expert version only)
= @ Choose the window opening schedule (expert version only)
= @ Modify the frame area fraction and U-value
= @ Modify the azimuth and slope shift of the window plane relative to the wall plane
= & Choose the integrated window shading device (blinds, shades etc.)
= © Define the integrated window shading control strategy
= @ Choose the integrated window shading schedule

= @ Modify external obstacle window shading (default is “No external shading”)
such as glazing recess, balconies, screens, side fins or marquees.

= @ Open the glazing form (see chapter 4)
© Close form

NB Integrated shading devices influence the shading coefficients of the glazing, while
external shading devices decrease solar radiation due to cutting a part of the solar
beam.
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Screenshot 32

NB This action can also be carried out in alternative ways: (a) in the 2D floor plan, (b) in
the 3D view or (c) in the windows table of the General tab

@

Convert window properties to resource
Name the new resource

Finalize resource creation

@
@
®
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Screenshot 33

Start insertion of a new “Narrow and high” window

Place the window

Repeat ©-@

Use view scrolling to get to the window of “BigOffice”. Insert the last window and

open the wall form to enlarge it. ® Go to the 3D tab to have a look at your model

NB The “Narrow and high” resource name is perhaps not the most appropriate for the
“Big Office” window. All other properties except the size will still be linked from the
resource. The resource acts as defaults for all window properties.
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Screenshot 34
Go back to Floor plan tab

Insert doors as you did with windows before

X,

=@ Open the opening form to have a look at it

Open the View menu

Zoom out the floor plan view
Go to the 3D tab to have a look at your model

eee

NB Although doors will always remain closed in the standard edition. They will have an
impact to the air leakage path of the building, as they will act as leakage paths
between zones. Depending on the pressure difference between either side, air will
flow through.
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8 Site Shading and Orientation

= IDA Indoor Climate and Energy.
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Screenshot 35

@ Qo to the General tab (Building form)

@ Go to the site editor

O Alter the site orientation by turning the compass needle

NB Make sure you select the reference point in the compass needle.

& ®Alternatively change the orientation in the side bar
® Go to the Palette tab in the side bar
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Screenshot 36

@ After double-clicking “Shading building” in the Palette of the side bar, set points of

the new shading object

@ Finalize insertion of new shading object

= 3 Alternatively change the coordinates of the points of the shading object in the
side bar. The two values "Bottom" and "Top" define the z-coordinates of the

object.

NB A horizontal shading element is defined in the same way as the vertical one. It has
however only one z-coordinate — indicating the height of the shading element

NB Site shading objects will be defined relatively to the site and thus stay fixed, while
external window shadings are defined relatively to the windows and thus move
when moving the building within the site or moving the window within the wall.

NB It is also possible to alter the geometry of shading objects in the same way as the

geometry of a zone can be amended: Right-click the shading element, select “Edit”,
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Screenshot 37
e @ Import CAD files to the site. These can be either 3D shading objects or site
plans serving as background for drawing the shading buildings.

NB CAD files imported into the floor plan will be rotated together with the building,
while CAD files imported here will not.

= 2 Pan and rotate (Alt-key) the finalized building within the site.

©) Position and orientation of the building can alternatively be modified in the
side bar

NB Changing site orientation (compass) will rotate the building together with the site,

whilst changing building orientation will rotate the building within the site keeping
the site orientation constant.

@ Go to the 3D tab to have a look at your model
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9 Location and Weather
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Search in database
Choose Gothenburg (Sweden)

Finalize location selection

Go to the General tab

Choose how to select location

Open the location form

= @ Change position and time zone of the location

Screenshot 38

= ® Change the design day climate parameters. There are two columns for the
winter as well as the summer design day.

®

Finalize location definition

NB The design day parameters in the location form will only be used for synthetic
climate (see diagrams below). The location position parameters will be used to
calculate the position of the sun.

Design daytemperature:

Design day relative humicity

Relative Humdiy, Winter design day
——Relative Humidity, Summer design day

260 262 2184 216 218 27, 272 274 2076 2178 280, 282

—42 -

Design day solar radiation

0, 2

0 2

—Difuse
—Direct

3
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tion, 100 % clearmess.

50 % cleamess

— Direct Radiation, 50 % cleaness
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Screenshot 39
Search climate in database

Choose climate

Finalize climate definition

Ceeo

Open the climate form

= & Browse in your folders to link another climate file

= © Wind measurement height and wind profile will be used to calculate the wind
speed at building roof level, based on the measured wind speed.

= Q@ Change the location and time zone of the climate measurement (if you have
linked to your own file).
® Close the climate form
NB The location of the climate measurement can be somewhat different from the

building location. The difference will result in a different solar position and in some
errors in solar radiation.
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10 Mechanical ventilation
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Screenshot 40
@ Open the air handling unit

@ Choose between the different methods for selection of supply air temperature
setpoint (constant, schedule or graph)

Choose schedule as control for the supply air temperature
= @ In case constant supply air temperature is selected, this value is relevant.

= & In case the supply air temperature is based on a schedule, related data is
defined here.

= © In case the supply air temperature is based on a graph, related data is
defined here.

NB The selected supply temperature setpoint is fed to the heat exchanger as well as to
both the heating and cooling coils. To turn off any of these elements, set its
effectiveness to 0 (by double-clicking on its symbol and modifying the parameter).

= @ Open the AHU component model objects to modify parameters.

NB The heat exchanger effectiveness represents the percentage of the maximum
possible heat which is transmitted from exhaust to supply air.

NB The cooling coil will often remove humidity
® Modify the schedule for the operation of the fans (select "06-18 weekdays" from database).

NB The fan operation schedule controls the operation of the central air handling unit
(on/off control). The air volume rate in each zone is determined from the zone.

NB The default AHU does not include any parameter that needs to be adapted to the
building size. It has a very large capacity; other AHUs may need capacity data.

Close the air handling unit
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11 Infiltration
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Screenshot 41
Go to the Infiltration form

= @ In case of “Wind driven flow” (wind dependent infiltration), open the table for
pressure coefficients.

= 3 Alternatively, you can open the table for pressure coefficients directly in the
General tab

= @ Choose “Auto fill”
= & Select “Semi exposed”
NB Whenever you wish to calculate the wind driven infiltration flow, you need to

define both the complete internal leakage paths between the zones and the
wind pressure coefficients for all external faces.

= © Alternatively, you can fill in wind pressure coefficients, e.g. results from CFD
calculation or wind tunnel measurements. Note that Copy and Paste of
rectangular sections of a table, from e.g. Excel, may be used here.

Here, we will not use pressure coefficient based infiltration but “Fixed infiltration”.
The infiltration will then be constant and not wind dependent.
= ® You can change the units for the definition of the infiltration flow

Set fixed infiltration flow to 0.3 ACH (air changes per hour)

= © You can choose, whether the air tightness and fixed infiltration flow
respectively is distributed proportional to (a) the zone volume, (b) the
external surface area of the zone or (c) the zone floor area.

= @ See calculated fixed flows in zones, depending on the settings at ®-®.

Close the Infiltration form

- 45 -



Getting Started with IDA Indoor Climate and Energy 4

12 Thermal Bridges
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Screenshot 42

) Go to the Thermal bridges form
@ Set all length specific thermal bridge coefficients to “Typical”

= & Alternatively, you can give the thermal bridge coefficients by entering their
values into the text boxes

= @ You can also define an area specific thermal bridge coefficient
® Close the Thermal bridges form
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* IDA Indoor Climate and Energy
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Screenshot 43

) Open the Zone form of “BigOffice” Check the total loss factor for thermal bridges for
the whole zone, calculated from the thermal bridge coefficients.

O Open the Loss factor calculation form
@ Check the contributions of the particular origins of the loss factor
= O Change any value for this particular zone (e.g. in case it has leakier window
frames than the rest of the building)
@ © Choose “Break the link”
= @ Finalize

NB Values highlighted in grey indicate parameters calculated by a link to other
parameters. Values highlighted in yellow indicate broken links. Values highlighted
in blue indicate values taken from defaults.
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_ Screenshot 44
= O Open the menu for the parameter with the broken link

= @ Choose “Mapping”

= @ ... and “Restore link”
@ Close the loss factor calculation form
® Close the zone form
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13 Ground Properties
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Open the Ground properties dialog

= @ You can change the model for the heat transport to the ground from ISO

13370 to a simple model used in ICE 3

Open Construction dialog for the ground layer

Confirm dialog choices

= & Define the ground temperature

Screenshot 45

NB The given ground temperature is only used in the case when no whole-year
climate file (allowing the program to calculate the average ground

temperature) is defined.

Confirm dialog choices
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14 System Distribution Losses
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Screenshot 46
) Go to the Extra energy and losses form
@ Set hot water use
= & You can change the units for hot water use

@ Break the link for number of occupants calculation by defining 5 hot water
consuming occupants for the whole building

® Select “Typical” for all distribution system loss coefficients

= © Alternatively set the distribution system by writing its coefficients in these
text boxes

= @ Note that units can be changed for these

= & Define what percentage of the lost energy that will enter into zone heat
balances (the share of ducts and piping that pass through modeled zones)

= @ Define average plant losses (permanent loss, independent of operation)

= © Define any additional energy, such as external lighting, ice melting
equipment etc., that do not enter into the building heat balance

= @ Close the Extra energy losses form
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15 Heat Load Calculation and Results
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Screenshot 47
@ Go to the Simulation tab

@ Open heating load calculation setup to define key parameters to be applied in the
calculation

© Turn off mechanical ventilation to consider worst case heating load (neglect air-
borne heating from the AHU)

= @ Define percentage of internal load (percentage of all loads as defined in the
zone form) that should be active during the heat load calculation (normally
Zero)

® Select synthetic weather and constant ambient temperature -26 °C

NB With synthetic weather, the date of the simulation as well as the clearness number
influences solar radiation: Set clearness number to 0 % to calculate without any
solar radiation or to 100 % to calculate with clear sky conditions. (The sky is often
clear on cold days.). You can keep the clearness number field empty to take it from
the location form instead.

NB You can leave fixed ambient temperature empty to calculate ambient temperature
from design day minimum and maximum. Once a fixed ambient temperature is
defined, minimum and maximum dry bulb temperatures within the location are no
longer used. Together with clearness number of 0 %, this means that we will do a
steady state calculation with fixed ambient temperature and no solar radiation.

NB Selection of "Design period using climate file" requires climate data for the period to
be calculated.

@ © Select either air temperature or operative temperature as heating setpoint.

@ Run heat load calculation. The program will automatically switch to the Results tab
after calculation.
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Screenshot 48
) Select "Heating design" within the Results tab

@ Visualize room unit heat

NB When moving the cursor over the box icons in the result column titles, a tooltip
appears.

1800

1000
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Heating design results:

o Heat supplied: This is — during the heating load calculation period — the
maximum heat supplied to the zones by all air flows and room units.

NB The maximum or minimum values in the result tables are not instantaneous values,
but 15 minute sliding averages, for example the maximum Temperature is the
average during the hottest 15 minutes. The sliding average length can be changed in
the System parameters form, available from the General tab.

o Room unit heat: This is the maximum heat supplied by all room units to the zone.
Often, “Room unit heat” is greater than “Heat supplied”, since the ventilation air
may cool the room.

o Window heat loss: This is the heat lost at the time of maximum heat supply by
transmission into all window surfaces (glazing and frame).

o Encl. surf heat loss: This is the heat lost at the time of maximum heat supply by
transmission into all enclosed zone surfaces excluding the window surfaces, but
including the thermal bridges.

« Vent. heat loss: This is the heat lost at the time of maximum heat supply by
infiltration and ventilation.

o Temp.: This is the dry bulb air temperature at the time of maximum heat supply.

« Op temp: This is the operative temperature at the time of maximum heat supply.

o Sup airflow: This is the mechanical supply air flow rate at the time of maximum
heat supply.

o Sup airtemp: This is the mechanical supply air dry bulb temperature at the time
of maximum heat supply.

« Other sup airflow: This is the natural supply air flow rate at the time of
maximum heat supply.

« Other sup airtemp: This is the natural supply air dry bulb temperature at the
time of maximum heat supply.

« Rel hum: This is the zone air relative humidity at the time of maximum heat
supply.

« PPD: This is the predicted percentage of dissatisfied people at the time of
maximum heat supply.

- 53 -



Getting Started with IDA Indoor Climate and Energy 4

16 Cooling Load Calculation and Results
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Screenshot 49
) Go to the Simulation tab
@ Open cooling load calculation setup

=@ Define percentage of internal loads (percentage of all loads as defined) for
cooling load calculation (normally 100% should be used)

@ Select synthetic weather

NB With synthetic weather, the time of year as well as the clearness number influences
solar radiation. The clearness number for cooling load calculation is always taken
from the location form.

NB Selection of "Design period using climate file" requires a climate data file for the
period to be calculated.

= & Select either air temperature or operative temperature as cooling setpoint.

©® Run cooling load calculation. The program will automatically switch to the Results
tab after calculation.
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@ Select "Cooling design” within the Results tab

@ Visualize Room unit cool
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Cooling design results:

Heat removed: This is — during the cooling load calculation period — the maximum
sensible and latent heat removed from the zones by all air flows and room units.
Room unit cool: This is the maximum sensible and latent heat removed from the
zones by all room units.

Dry vent cool: This is the maximum sensible heat removed by the mechanical
ventilation. The sum of “Room unit cool” and “Dry vent cool” is not equal to “Heat
removed”, since both the heat load due to infiltration and the latent heat removed
by the mechanical ventilation are not included in “Dry vent cool”.

Temp.: This is the dry bulb air temperature at the time of maximum heat removal.
Op temp: This is the operative temperature at the time of maximum heat removal.
Sup airflow: This is the mechanical supply air flow rate at the time of maximum
heat removal.

Sup airtemp: This is the mechanical supply air dry bulb temperature at the time
of maximum heat removal..

Other sup airflow: This is the natural supply air flow rate at the time of
maximum heat removal.

Other sup airtemp: This is the natural supply air dry bulb temperature at the
time of maximum heat removal. The total sensible heat removed or supplied by
infiltration and natural ventilation can be calculated from “Temp”, “Other sup
airflow” and “Other sup airtemp”.

Rel hum: This is the zone air relative humidity at the time of maximum heat
removal.

PPD: This is the predicted percentage of dissatisfied people at the time of
maximum heat removal.
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- IDA Indoor Climate and Energy

PeHa|s+2@ 02 ®ow |tk (| EO®

* Show animated results

Show variable
O Mone
=)

[+ ir termperature
I}l 0 perative temperature

[+] Auto
@ [] Absalute walue

[l Show shadows

$
rgﬂ_ag

0)

Screenshot 51
@ Go to result animation

@ Choose mean air temperature

NB You will get a selection of more variables as soon as you select more result output
(see “Energy calculation” below)

@ Activate shadow animation

@ Open animation
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* IDA Indoor Climate and Energy
File Edit View Insert Tools Options Window Help

PeHa|s+2@ 02 ®ow |tk (| EO®

24010

24005

24,000

Screenshot 52
@ Start animation / pause animation
@ Move within animation by dragging the scroll bar
=@ Alternatively change simulation time by typing time and day
@ . .
Change animation speed

5 . .
O Leave result animation
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17 Energy Calculation

5 IDA Indoor Climate and Energy
File Edit Wiew Insert Tools Options ‘Window Help

PEES|se 00 %
i Bl GettingStarted0

@D
160 FuE\6042 EG1604250 Projekie\60425010 Laufendel11000c_IDAYI120375_IDADevelopmentl_0B_GettingStartedil... [= [0/

General| Floor plan | 30 | Simulgtion | outline | Results |

Project name

GettingStartedds

Results
Reguested output & select
Simulation >
Heating lo48 List of output objt
Cooling |o: Diagrams - Building Level Reports - Building Level
Energy ¥ AHU temperalures ¥ Supplied Energy
™ AHU air flows
Custom ™ Plant temperatures

Advances Lef

7 Build

[ Total heating and cooling

[ Log sources
og detailed sources
F Sy, energy
I Los

 AHU energy

Log sources
of detailed sources

- Zone Level

I Main temperatures
™ Heat balance

™ Fanger's comfort indices

™ Indoor Air Quality

™ Daylighting

I Directed operative temperatures™
™ Air flow in zone

™ Airbome heat flow into zone

I Surface temperatures

™ Surface heat fluxes

™ Air temperatures at floor and ceiling®

l!epurtue Level

W Energy
I Log sources {energy table)
o detailed sources
sources (transmission table)
detailed sources

In addition, any model variable can be logoed at the
Advanced level. Find instructions here .

* Only available for ‘Climate’ zone model fidslty. See
Defauls,

Ervelope transmission

l OK ][ Cancel ]I Help J

@ Go to the Simulation tab

@ Open list for output objects selection

Add Log sources to the requested outputs

Screenshot 53

NB For large models, logging the sources of reports may occupy significant disk space.
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* IDA Indoor Climate and Energy

File Edt View Insert Tools Options Window Help

PEEHa|s2@ 02 ®ow |tk (| EO®

™| GettingStarted05: T:\ta\60 FuE\6042 EG\604250 Projekte\60425010 Laufende\1100xxx_... |Z|E|
General | Floor plan| 30 | Simulation | Outline | Results

Project name  GettingStartedd5

Results

Requested output B select ‘
Heating load B Setup P Run
Cooling load E3 Setup B Run

Energy 4’% P Run
Custom LS_\F{i‘ifiUn data B Run
S

* Simulating the system GettingStarted05,

27.04.2000 1 2:46:56
Calculation phase 2795.97
a0
a0
Energy calculation Annotations || EE T
Percentage of internal loads 2
Equipment 50 % W
Occupants 60 %
Light 60 % -10
fimiate file — -0
-10
[[Defaull] © Gothenburg, Save-1577 [ o
e Ltside air dry-bulb temperature
3 et @i dry-bulb temperaturs
[ > RLP}_J [ close | \) Supply air dry-bulb temperaturs
=
[CTLITIIITITIT ]
4 Sta
O Integration
Close this window after simulation

_ Screenshot 54
@ Open energy calculation setup

= @ Define percentage of internal loads that should be active for the energy
calculation.

NB Full loads are normally not relevant for a reasonable energy computation.

O Select Gothenburg climate data from database

NB Use of synthetic weather data for energy calculation is not possible. Energy
calculation always requires annual climate data.

@ Run an annual energy calculation. The program will automatically switch to the
Results tab after calculation.
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18 Simulation Summary
i~ IDA Indoor, Climate and Energy QEJE‘

File Edit Wiew Insert Tools Options ‘Window Help
PEHS s2R|(00 ®Rop|tk [ REOE
w
(1] GettingStarted05: T:\ta\60 FuEV6042 EGY604250 Projekte\60425010 Laufende\1100xax_IDAV1120375_IDADevelopment}_0B_GettingStarted\l... g@g|

General | Floor plan| 30 | Simulation | Outling | Results

Project name_ GettingStartedD5

& Summar Heating design O Cooling design [Erepon W Expand table

Zone M an Max heat| Room |Max heat| Room | Dry vent | Max sup | Max exh
Zone Group  [mult Iy ter supplied, | unit heat,| removed, |unit cool,|  cool airflow, | airflow NI e
BRI | . pplied, i . . . i | hum,3
ligezn]0%95 | pegdl i | wid | wied | wied | WheE | s | s ) | MmeR
[ BigOfiice Offices 20.85 24.06 2057 3237 B302 A0.41 7672 1.01 09383 B.E14
[ Ofiice 2 Offices 20.85 24.04 2383 3BEs 4326 3864 7.454 1.01 0.923 6.608
[ Office 3 Offices 2085 24.05 26.39 394 a0.24 48.94 7.518 1.011 0993 6.608
[ Closet NonOf. 2085 24.04 265 4074 4402 3348 7.455 1.01 09336 B5.522
B Office 1 Offices 20.85 24.04 29.41 46.29 30.42 ) 7.452 1.011 099587 6.568
TOTAL

Detailed Results

Modified: 17.07 2002 16:12:36 =

Savad: 17.07.2009 15:36:47 [ Project data
[ES Total heating and cooling
[& Purchased Energy
Last: 17.07.2009 16:17:30 [187] [ Sysiqgqs energy
Cooling: 17.07.2009 16:05:14 [6] -
Heating: 17.07 2009 15:54:17 [4] B8 AHU 1 9 Yratures

[ AHU @

Make report S Main temperatures

Simulated: date, time, [duration (s)]

Maxirum dry bulb air temperature

Screenshot 55
@ Select "Summary" within the Results tab

NB The summary result table shows minimum and maximum values from the most
recent simulation, also when a cooling or heating load calculation has been done.
The measures are defined slightly differently:

Summary results:

o Min temp: The minimum dry bulb air temperature.

o Max temp: The maximum dry bulb air temperature.

o Min op temp: The minimum operative temperature.

o Max op temp: The maximum operative temperature.

« Max heat supplied: The maximum heat supplied by all air and room units. Note
that the unit is relative to floor area.

o Room unit heat: The maximum heat supplied by all room units. Note that the
time of this maximum may not coincide with the maximum heating load (The
coincident room unit heat load is reported in the Heating design table).

o Max heat removed: The maximum sensible and latent heat removed by all air and
room units.

« Room unit cool: The maximum heat removed by all room units.

« Max Dry vent cool: The maximum sensible heat removed by mechanical
ventilation.

o Max sup airflow: The maximum mechanical supply air flow rate.

o Max rtn airflow: The maximum mechanical return air flow rate.

o Min rel hum: The minimum relative humidity of the zone air.

o Max rel hum: The maximum relative humidity of the zone air.

« Max CO2: The maximum level of CO2 concentration of the zone air.
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o Max PPD: The maximum percentage of people dissatisfied in the zone (during
occupancy.)

o Max age of air: The maximum age of air in the zone (In a steady state situation
this equals 1/(fresh air changes per hour).

o Occupancy: The total number of hours with occupancy, i.e. the hours the zone is
used irrespective of the number of people in it.

e h of T _op>25: The total number of hours with occupancy and operative
temperature > 25°C.

e Occ hours: The total number of occupancy hours (integral of number of occupants,
e.g. one hour with 2 occupants is counted as 2 hours).

o PDH: The total hours of people dissatisfied in the zone (integral of number of
occupants times PPD), e.g. one hour with 2 occupants and 0.25 % PPDe is counted
as 0.5 hours).

NB PDH divided by Occ. hours is a good measure of overall indoor comfort quality for
the whole building. It is reported in result reports.
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Time Series Diagrams

* IDA Indoor Climate and Energy.
File Edt View Insert Tools Options Window Help

PeEd|sme 0D ko |Lr (R EOE
® GettingStarted0é a\60 604 604250 Projekie\604250 d 00x00¢_ID 0 DADevelopn ed !E
General | Floor plan | 30 | Simulation Outune‘ Results
] emperatures: output obje ed06.BigOffice =
Diagram | Table & renon 7 Expand table
A . . . t| Room |Max heatl Room | Dry vent | Max sup | Max exh
Entire simulation: from 01.01.2009 to 31.12.2009 it haat | ramovatt | unit cool,| cool, | sow | arfew, | M0 el
i | wine | wensa | i | s g | e g | MM
3205 B62.33 49.98 A7 101 05983 6577 K
36.75 41.85 3/ 7.448 1.011 0.935 6.913 3
3928 50.95 48.84 7.505 101 0.993 6.913 4
40.56 423 3858 7.45 1.011 09936 6.889 3
] ﬂ l‘l 4599 35.05 31.58 7.448 1011 08978 6849 1§
i L ilh
| >
Detailed Results » Mare
HU teigaeratures A
AHU enlagyy 0
1l )] -]
)
Jan | Feb | Mar Apr | May | Jun Jul Aug | Sep Qct | Mov | Dec - hain te ures
T T T T T T T t
1000 2000 3000 4000 5000 5000 7000 000 B Energy
Mean air termperature, Deg-C —— gl
— Operative temperature, Deg-C B2 Main tafpneratures &
[ Energy "§b
% ’I\_Aaln Ie@ures v 1
Cale 1 [ Compare @‘i

v Entire simulation period

Mare. ..

_ Screenshot 56
) Scroll down to Office 2 in the list of detailed results
@ Open the main temperatures diagram
NB The “mean air temperature” is the room air dry bulb temperature of either the well
mixed zone or (in case of displacement ventilation) half way between the floor and
the ceiling. The “operative temperature” is the average of the air temperature and a
radiation temperature. This temperature definition is closer to the human

temperature sensation. For the Climate zone model, the operative temperature is
measured at the location of the occupant.

@ Change time slice

@ Choose “Week”

® Step forward from week to week

® Open the AHU temperatures diagram
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* IDA Indoor Climate and Energy

File Edit View Insert Tools Options Window Help
PEEHS|+m@ 03 %o 7|t b|s|
¥ GettingStarted06: T:\ta\60 FuE\6042 EG\604250 Projekte\60425010 Laufendel 100xxx_IDAV 120375_IDADevelopment}_08_GettingStarted\l... EI@|[X|

| General | Floorplan| 30 | Simulation | Outine | Results

™| Main temperatures: output object in GettingStarte d0 6.Big0Office

Diagram | Table| [ renont 7 Expand table

A Week: from 2009-03-23 to 2009-03-29 N

2551

2504

2451

i A Week: from 2009-03-23 to 2009-03-29

30,48 = a
235
25+
z30+
225+ 27
220 { 151
2151 10+
| |
2101 st

T T T T t
1960, 1980, 2000. 2020, 2040
Mean air temperature, Deg-C

—— Qperative temperature, Deg-C

] = u
hon Tue Wil Thu Fri Sat Sun -
1980 1980 2000 020 2040 2080 2080 2100

Supply air dry-bulb terperature, Deg-C

Qutside air dry-bulb temperature, Deg-C

Return air dry-bulb temperature, Dag-C

Iain temperatures 19682, 2519

Screenshot 57

@ Drag the outside air temperature curve from the AHU temperature diagram into the
room temperature diagram.

BE
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DA Indoor Climate and Energy.

File Edit View Insett Taools

PeHa|s+2@ 02 ®ow |tk (| EO®

Options  Window Help

M Main temperatures: output object in GettingStarte d06.Big0Office
Diagram | Table
oc A
304 ES |

Data Series

=T ( dry-bulb 19\9 iture

Mean air temperature, Deg-C

Operative temperature, Deg-C @

Options for selected series
Description [¥] Auta
QOutside air dry-bulb temperature, Deg-C (Air Handling
Unit. AHU temperatures)

Diagram properties

Week: from 2009-03-23 to|

General | Legend Vari

Handling L

20+

[ Language-dependent

Presentation Line Fil

Default (Line) ¥ Color

Mon

Tue

Wed

T
1960,

T
1980,

T
2000,

Mean air temperature, Deg-C
—— Qperative temperature, Deg-C
Qutside air dry-bulb temperature, D

[]Exclude from legend

Red: 100%, Green: 0%, Blue lg
owan [ (4)

Ovwmns s v

Farben definieren »> ]

@ Abbrechen et Sun -

56_\ T 2080
@

oo ) (oo

Cancel ] [ Help ]

@E)E o J (o)

e
)

=)&)

Screenshot 58
Open diagram properties
Go to the Variables tab
Choose outside air dry-bulb temperature
Change color
Choose a new color for the curve
Finalize color selection

SACRCRRORRC

Finalize diagram properties
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% IDA Indoor Climate and Energy

Fle Edt View Insert Tools Options Window Help

NEHdS|sa@ |08 %y |Lr |2 B

| Main temperatures: output object in GettingStarted06.BigOffice
Diagram | T3gle

[ [B)x]

¥l GattinoStartad0A: T:Ua\60 FuF\G042 FGAG04250 Proiekie)40425010 | aufandel1100:00¢_IDAY1120375_IDADevelopment)_08_GettingStarted\l... [~ [01][X]

b
Main t@eratures

Period: 2009-03-23 - 2009-03-29

IDA Indoor

Clmate and ~ 3.9026 License: ICE40BETAOTM4SM

Energy

Object: BigOffice Main temperatures.
T:ta\60 FuE'6042 EG\604230 Projekte\60425010

System: Laufende' 1100 IDA'1120375_IDADevelop \_08_Getti
Files'GettingStarted06.idm

Description:

.| unit heat,| rel
ILPEE ]

&7 A, e

ingStarted06.Air Handling Unit

Simulated: 14.08.2009 14:24:50 [167]
Saved: 17.07.2009 16:27-58

Date Mean air temperature, Operative Qutside air dry-bulb temperature, Deg-C (Air

Deg-C temperature, Deg-C Handling Unit AHU temperatures) \_\l\/f“\x/\f\

2009-03-23 210 211 06
2009-03-24 21.9 221 52 \_//\/
2009-03-25 214 216 4.7
2009-03-26 221 225 33
2009-03-27 215 219 11 =
2009-03-28 213 216 225 T | FA ot S
2009-03-29 216 219 -28 2020 2040 2060 2080 2100

mean 215 218 14 o-C

*168.0 poe

‘“E“h - 3619.7 3667.1 2206 -C

&

J

0} Go to the table view of the result object

@ Open the table properties
Change time resolution
Choose “HOUR”

NB The table view of result objects is in html format and therefore can easily be

exported as a table e.g. by means of the clipboard.

NB The measured values are integrated over the preceding hour, i.e. they are not

instantaneous values.

@ Finalize table properties
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* IDA Indoor Climate and Energy
Fle Edt View Insert Tools Options Window Help

NEHS| s @ |08 %0 7| Lp|w

OE

RN Main temperatures: output abject in GettingStarted06.BigOffice |L||E|r5|
Diaggam | Table |
Ly
Week: from 2009-03-23 to 2009-03-29
304
25
- ”_..nfh_f:\*a:
154
104
N IAN
a
54
o4
hdon Tue
1960, 1430 2
Mean air temperature, Deg-C 104
—— Operative temperature, Deg-
Outside air dry-bulb temperat } } } } } } } } } » s
o 20. 40. B0 80, 100. 120, 140, 160,
at Sun
poz0 2100
——— Mean air temperature, Deg-C
——— Dperative temperature, Deg-C
—— Dutside air dry-bulb temperature, Deg-C (Air Handling Unit. AHU temperatures)

Al absolte value
Pasitive valuss

Screenshot 60
@ Go back to the Diagram view of the result object
@ Change diagram type
O Choose duration diagram
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19 Supplied Energy Report

= IDA Indoor Climate and Energy.
File Edit Wiew Insert Tools

Options  Window  Help

DEES s 2@ |08 % a#|L
w
WY GettingStarted06: T:}al60 FuEl6042 EG\604250 Projektel60425010 L aufendel1100o0c_IDAV 120375 _IDADevelopmentl 0B_GettingStarted\l... rl@lgl |

General | Floor plan

P B

3D | Simulation | Outline | Results

Project name  GettingStartedD&

@ Summary O Heating design O Cooling design

Regun

A Expand table

Max
temp,

Degl

Zone Mintemp

Zone multip
Degt,

Group

Max heat
supplied,
W2

Room
unit heat,
W2

hax heat
removed,

W2

Room
unit cool,
imZ

Dry went
coal,

Wirn2

hax exh
airflow,

1(s.frf)

Max sup
airflow,

I¥s. i)

Min rel

hum =%

lig it
20.92

2091
2091
2091
2091

2402
2405
24.06
2405
24.04

[E Bigfiice
[ Ofiice 2
[Ef Office 3
B Closet
B Office 1
TOTAL

Offices
Offices
Offices
ManOf.
Offices

2055
2362
2614
625
282

3201
36.64
3815
40.47
46.04

61.99
41.76
50.83
42.2

34.85

487

368.29
45,62
39.37
31.33

7.674
7.449
7.504
7.449
7.445

1.011
1.011
1.011
1.011
1.011

(0.8583
0.598
0.858
0.5286
(0.8579

B.97

6.905
B.905
E6.662
B.644

Modified: 21.09.2009 10:35:21
Saved: 21.09.2009 09:58:19
Simulated: date, time, [duration (s}]
Last: 21.09.2009 09:38:46 [171]
Cooling: 17.07 2003 18:05:14 [5]
Heating: 17.07.2009 155417 [4]
Sim. type: Energy (whole year)

A take report

Detailed Results

& Total heating and cooling
G

IED-EN

? Syat@ner

[E& AHU temperat

[ AHU energy
B AHU energy

R
2

Open the selected ohject

Screenshot 61
@ Open the Supplied energy report (report see next page)

NB The structure of the supplied energy report matches defined energy meters. Energy
meters can be defined and named by the user. Each energy consuming object such as
a piece of office equipment is then tied to an energy meter. In the energy meters,
factors for cost, CO2 emission and primary energy can be defined. Results for these
will then be additionally presented in the supplied energy report (not shown in this
example).

NB The supplied energy report is in html format and therefore can easily be exported as
a table e.g. to Excel by means of the clipboard.

= Q Open diagram with logged sources of the supplied energy to see the time
evolution of reported quantities:

p Week: from 2009-03-23 to 2009-03-29

40001
35001
30004
25004~

2000

izz:rim LA A
AR RJR VN

5004+

Thu Fri sat
t T T
2040. 2060. 2080.

Mon
T
1960.

Wed
T
2000.

Sun
T
2100.

Tue
T
1980.

\ 4

T
2020.

Cooling, W

Domestic hot water, W
Equipment, tenant, W
Equipment, facility, W
Heating, W

HVAC aux, W
Lighting, tenant, W
Lighting, facility, W
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Supplied Energy Report

EQUA.

SIMULATION TECHNOLOGY GROUP

Supplied Energy Report

Project Building

Model floor area 85.5 m?
Customer Model volume 222.4 m®
Created by Sven Moosberger Model ground area 0.0 m?
Location Goteborg/Save Model external wall area 57.0 m?
Climate file Gothenburg, Save-1977 Window/Wall 24.3 %
Case GettingStarted06 Average U-value 0.3883 W/(K-m?)
Simulated 21.09.2009 09:38:46 Envelope area per Volume 0.7032 m?/m?

Building Comfort Reference

Percentage of hours when operative temperature is above 27°C in worst zone 0%
Percentage of hours when operative temperature is above 27°C in average zone | 0 %
Percentage of total occupant hours with thermal dissatisfaction 26 %

Supplied Energy Overview

Meter energy
KkWh kWh/m?
Lighting, facility 1418 16.6
[I|Equipment, facility 1063 12.4
[|cooling 579 6.8
HVAC aux 441 5.2
Total, Facility electric 3501 40.9
| Heating 6158 72.0
[l Domestic hot water 6313 73.8
Total, Facility fuel™ 12471 145.8
Total 15972 186.7

*heating value

Monthly Meter Energy

Kvh A
2000+
18004
16001
1400+
1200+
1000.4
00,4
G004
400.4-
2004
0t ! ! ! ! ! ! ! ! ! ! ! .
T T T T T T T T T T T Pl
1 2 3 4 5 B 7 g 9 10 11 12 Morth
Facility electric Facility fuel (heating value)
Month|Lighting, facility|Equipment, facility|Cooling|HVAC aux|Heating|Domestic hot water|
(kWh) (kWh) (kWh) (kWh) (kwh) (kwh)
1 119.5 89.6 0.0 36.8 1317.0 536.2
2 108.6 81.5 0.0 33.5 1161.0 484.3
3 119.5 89.6 0.0 37.0 788.1 536.2
4 119.5 89.6 0.9 37.0 481.4 518.9
5 114.1 85.5 95.4 35.6 47.1 536.2
6 119.5 89.6 183.5 37.7 0.0 518.9
7 124.9 93.7 156.9 39.3 0.0 536.2
8 114.1 85.6 109.9 35.9 0.0 536.2
9 119.5 89.6 31.9 37.3 52.0 518.9
10 119.5 89.6 0.0 37.1 404.1 536.2
11 114.0 85.5 0.0 35.3 810.0 518.9
12 124.9 93.7 0.0 38.6 1097.0 536.2
Total 1417.6 1063.2 578.5 440.9 6157.7 6313.3
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20 System, AHU Energy Report and Zone Energy Reports

Systems Energy Report

* IDA Indoor Climate and Energy ['l|rg|g|
File Edit View Insert Tools Options Window Help

PEHa|+2@d 02 Raw|Lr (| EO®
W —
| GettingStarted06: T:}al60 FuE\6042 EG1604250 Projekte\60425010 Laufendel1100x0c_IDAV1 120375_IDADevelopment)_0B_GettingStarted\l... [’.7”'E|rg| |

General | Floorplan| 3D | Simulation | Outline | Results

Project name  GettingStartedDs

@ Summary O Heating design  C Caoling design [ repor &7 Expand table

Zone M Max Max op |Max heat| Room |Max heat| Room | Dry went | Max sup| Max exh 5
Zone Group |muttip| M7 BT ey term| supplied, [unit heat | reroved, |unit cool, | cool aitflow, | airflow [t el
p Pl o | P, pplied, ! . . . . | hum 22

ligf D5 | peqt) Deg8 | wined | wi | wens | s | weid | s ) | s ey | TR
[ BigOfiice Offices 2092 2402 2583 205 3201 61.88 497 7674 1.011 09983 B97

[ Office 2 Ofiices 209 2405 2533 2362 3664 4176 3329 7449 1.011 0938 BI0S

B Office 3 Offices 209 24.06 2687 26.14 39.15 80.83 48.62 7504 1.011 0.998 6.905
[E Closet MonOf... 209 2405 2538 /25 4047 42.2 3937 7449 1.011 09386 G.652

[ Office 1 Offices 2091 24.04 262 292 46.04 34.85 31.33 74458 1.011 05979 6.G44

TOTAL

Detailed Results

Muodified: 21.09.2009 11:30:11 -

Saved: 21.09.2008 0:55:18 I Total heating and cooling
. ! ] E Supplied Energy
Simulated: date, time, [duration (s}] EE SUPPLIED-ENERGY

Last: 21.09.2009 09:38:46 [171)] % eridd
Cooling: 17.07.2009 16:05:14 [6] ==
Heating: 17.07.2009 15:54:17 [4] B AHU tany 1 ~yures
EF AHU &n

Sim. type: Energy (whole year)

A AHU energy

[ wake report .

GettingStartedlb

Screenshot 62

@ Open Systems energy report (report see next page)
NB The system energy report provides an overview of all HVAC systems. This report
also shows distribution losses from the various systems. As we did not define

distribution losses, they are all set to zero in this example. Press F1 to read more
about the details in the report in the help texts.

NB A user defined part of the distribution losses will count as heat loads to the zones
and appear in the zone energy balance under net losses.
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Systems energy report

EQUA.

SIMULATION TECHNOLOGY GROUP

Systems energy (sensible and latent)

Project Building
Model floor area 10.0 m?
Customer Model volume 26.0 m®
Created by Moosberger Sven HSLU T&A Model ground area 0.0 m?
Location Kalmar Model external wall area 5.0 m?
Climate file Lucerne Window/Wall 30.0 %
Case building2 Average U-value 0.8748 W/(K-m?)
Simulated 21.09.2009 10:40:47 Envelope area per Volume 0.25 m?/m?®
Zone Zone AHU AHU Heat re- | Cold re- | Humidi- Dom. hot
Month " X . - . Fans Pumps
heating | cooling heating cooling covery covery fication water
1 9.2 1.0 54.6 0.0 226.3 0.0 0.0 24.3 0.0 0.0
2 25 1.1 39.1 0.0 195.8 0.0 0.0 22.0 0.0 0.0
3 0.0 19.5 10.7 0.9 149.8 0.1 0.0 24.5 0.0 0.0
4 0.0 16.6 3.6 2.9 129.9 0.1 0.0 23.7 0.0 0.0
5 0.0 11.3 1.6 14.4 69.4 0.2 0.0 24.6 0.1 0.0
6 0.0 26.4 0.0 76.0 21.6 2.3 0.0 23.9 0.2 0.0
7 0.0 29.6 0.0 99.0 6.8 3.1 0.0 24.7 0.3 0.0
8 0.0 38.1 0.0 99.5 12.9 4.6 0.0 24.7 0.3 0.0
9 0.0 19.6 0.0 17.1 43.7 0.2 0.0 23.9 0.1 0.0
10 0.0 16.4 0.7 2.4 107.7 0.1 0.0 24.6 0.0 0.0
11 1.0 8.3 21.4 0.0 174.8 0.0 0.0 23.6 0.0 0.0
12 1.4 0.0 44.2 0.0 219.2 0.0 0.0 24.3 0.0 0.0
Total 14.0 187.9 175.8 312.1 1357.8 10.7 0.0 288.9 1.1 0.0
ki A
3004
260+
2601
2401
20T
200+
180+
160+
1404
120+
100+
0.1
B0+
40+
204
0 1 ] ] 1 ] ] ] ] 1 ] ] .
T T T T T T T T T T T e
1 2 3 4 ] 5] T g 9 10 11 hdorth

Distribution losses

Month PGS h(.)t atey Heating|Cooling*|Air ducts™|
circuit

1 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0
3 0.0 0.0 0.0 0.0
4 0.0 0.0 0.0 0.0
5 0.0 0.0 0.0 0.0
6 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0
8 0.0 0.0 0.0 0.0
9 0.0 0.0 0.0 0.0
10 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0
Total 0.0 0.0 0.0 0.0

*positive loss when conduit is cooler than building

IDA Indoor Climate and Energy
Version: 3.9028

License: ICE40:09DEC/URIO
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AHU Energy Report

* IDA Indoor Climate and Energy.

File Edt View Insert Tools Options Window Help
PeEd|sme 02 ko |Lr (R EOE
®
LL] GettingStarted06: T:\al60 FuFl6042 EG\604250 Projekte\604 25010 Laufende\110000c_IDAV 120375_IDADevelopmentl_0B_GettingStarted\l...

General | Floorplan| 3D | Simulation | Outline | Results

Project name  GettingStartedDB

@ Summary O Heating design O Cooling design [ pepor k7 Expand table

Zone Mintemp Max Max heat| Roorm |Max heat| Room | Dry vent | Max sup | Max exh Win rel

Zone Group  |multip o | temp, supplied, |unit heat,| removed, |unit cool,|  coal, aiflowe, | aiflow, b i
g P95 | pego) i | wie | wied | wied | wid | (s i9) | e s | MM

[ BigOfice Offices 2092 24.02 2055 320 51.99 49.7 7B 1.011 08983 B97

[ Office 2 Offices 209 2405 i 2362 3664 4176 3829 7449 1.011 0988 6905

[ Office 3 Offices 2091 24.06 26.14 39.15 50.83 48 62 7504 1.011 0.998 5.905

[ Closet MonOf... 209 2405 X225 4047 42.2 3937 7449 1.011 09886 6.882

[ Office 1 Offices 2097 24.04 242 46.04 3485 333 7448 1.011 09579 EB.844

TOTAL

Detailed Results

Modified: 21.09.2009 11:30:11
Saved: 21.09.2009 02:58:19 & Total heating and caaling

B Supplied Energy

& SUPPLIED-ENERGY

Last: 21.08. 2009 09:36:46 [171] B Systems enargy

Cooling: 17.07.2003 16:05:14 [8] ==
Heating: 17.07.2009 155417 [4]

Simulated: date, time, [duration (s)]

Sim. type: Energy (whole year)

Wake report

Ilinimurm dry bulb air temperature

Screenshot 63
@ Open AHU energy report (report see next page)

NB These reports show the energy flows of each AHU.
= 2 Open diagram with logged sources of AHU energy to see more details:

WA
Week: from 2009-03-23 to 2009-03-29
2200+
2000
1800+
1600
1400+
1200+
1000
800
600
400+
200

-2001

Mon N Tue N Wed Thu Fri Sat

n . Sun
T T T T T T T T
1960. 1980. 2000. 2020. 2040. 2060. 2080. 2100.

Cooling

Fans

Heating

Cold recovery
Heat recovery
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AHU energy report

EQUA.

SIMULATION TECHNOLOGY GROUP

Energy report for "Air Handling Unit"

Project Building
Model floor area 85.5 m?
Customer Model volume 222.4 m®
Created by Sven Moosberger Model ground area 0.0 m?
Location Goteborg/Save Model external wall area 57.0 m?
Climate file Gothenburg, Save-1977 Window/Wall 24.3 %
Case GettingStarted06 Average U-value 0.3883 W/(K-m?)
Simulated 21.09.2009 09:38:46 Envelope area per Volume 0.7032 m?/m?®
Month | Heating | Cooling [RIEERE (- Celly Biicliy Fans
covery |recovery | fication

1 118.2 0.0 371.7 0.0 0.0 36.8

2 123.2 0.0 362.5 0.0 0.0 33.4

3 58.7 0.0 291.4 0.0 0.0 36.9

4 51.8 0.0 282.0 0.0 0.0 36.9

5 2.8 33.1 97.4 1.7 0.0 35.5

6 0.0 104.2 35.5 1.9 0.0 37.4

7 0.0 70.2 31.3 0.9 0.0 39.1

8 0.0 69.0 22.1 0.1 0.0 35.7

9 3.1 9.6 105.0 0.0 0.0 37.2

10 4.8 0.0 165.6 0.0 0.0 37.1

11 50.2 0.0 256.4 0.0 0.0 35.3

12 90.0 0.0 340.2 0.0 0.0 38.5
Total | 502.8 286.2 2361.1 4.6 0.0 439.7

kA
5001

430+
4001

IDA Indoor Climate and Energy

Version: 3.9028

License: ICE40:09DEC/URIO

350
300+
250+
200+
150+
100~

S04

T | | | | : | | | | | | >
1 2 3 4 o B T g q 10 11
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Zone Energy Report

* IDA Indoor Climate and Energy.

File Edt View Insert Tools Options Window Help
PeEd|sme 02 ko |Lr (R EOE
® —
BN GettingStarted06: T:Mal60 FuE\6042 EG\604250 Projekte}60425010 Laufendel1100x0c_IDAV 120375_IDADevelopment)_0B_GettingStarted\l... ‘._”Elrgl |

General | Floorplan| 3D | Simulation | Outline | Results

Project name  GettingStartedDB

@ Summary O Heating design O Cooling design [ pepor k7 Expand table

Zone Minterm Max Max heat| Roorm |Max heat| Room | Dry vent | Max sup | Max exh Win rel
Zone Group  |multip P temp, supplied, |unit heat,| removed, |unit cool,|  coal, aiflowe, | aiflow, burn
Wil | wimd | wied | wieZ | wWeed | (s iel) | (s faf) ﬁﬁ

ligzi P95 | pegt)

[ BigOfiice Offices Moz 2402 M5 32001 B198 497 7R 1011 09983 GO7

[/ Offce 2 Ofiices 2001 2408 ) 2362 36E4 4176 3B20 7449 1011 0598 GOO5

[ Office 3 Offices M091 2406 26514 3915 S083 4862 7504 1011 0898 BO0S

[/ Claset Nan(f... 2001 2405 2625 4047 422 3937 7449 1011 05986 GBEE2

[ Office 1 Ofiices 2091 2404 292 4604 3485 3133 7448 1011 08979 BB
TOTAL

Detailed Results

Modified: 21.09.2009 11:30:11 i =

Saved: 21.09.2009 09:58:19 & AHU temperaturas
Simulated: date, time, [duration (s)] Ef AHU energy
Last: 21.08. 2009 09:36:46 [171] %AHU energy
Cooling: 17.07.2003 16:05:14 [8]
Heating: 17.07.2009 155417 [4] Sy
Sim. type: Energy (whole year) ‘.*

W Wake report ratiires

) i
Sl

A tain temperatures

Screenshot 64

@ Open zone energy report (report see next page)

NB These reports show the sensible heat balance of each zone. The solar contribution
from windows is combined with window transmission losses (“External Window &
Solar”).

NB The “during heating” and “during cooling” categories (information about when a heat
flux occurs) are determined on a zone by zone basis. Press F1 to read more about this
in the help texts.

= @ Open diagram with logged sources of zone energy to see more details:
WA

Week: from 2009-03-23 to 2009-03-29

4000

3000

2000

1000

-1000.

-2000-

-3000.

-4000.

Mon Tue Wed Thu Fri Sat Sun N
T T T T T T T T 7
1960. 1980. 2000. 2020. 2040. 2060. 2080. 2100.
[ Local cooling units [ Net losses [l Mech. supply air
] Equipment [] Occupants @ walls
[ Local heating units [ Internal Walls and Masses [ External Window & Solar
[ Lighting [ infiltration & Openings

NB Only sensible heat is reported here. The heat balance diagram reports total
(wet and dry) heat.
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Zone energy report

EQUA.

SIMULATION TECHNOLOGY GROUP

Energy for "BigOffice'" (sensible only)

Project

Building

Model floor area 85.5 m?
Customer Model volume 222.4 m®
Created by Sven Moosberger Model ground area 0.0 m?
Location Goteborg/Save Model external wall area 57.0 m?
Climate file Gothenburg, Save-1977 Window/Wall 24.3 %
Case GettingStarted06 Average U-value 0.3883 W/(K-m?)
Simulated 21.09.2009 09:38:46 Envelope area per Volume 0.7032 m?/m®
Envelope| Internal External Mech Infiltration o Equio- Local Local Net
Month & Cold | Walls and | Window & A .air & rosemdl nc:enpl Lighting heating cooling s
bridges Masses Solar PPl Openings p units units
1 -263.9 -0.9 -170.8 -54.7 -188.6 77.6 55.1 73.5 465.5 0.0 8.5
2 -245.2 -3.7 -100.3 -51.8 -177.6 68.7 50.1 66.8 387.7 0.0 7.1
3 -212.4 -7.7 -21.3 -62.4 -156.6 72.7 55.1 73.5 258.0 -0.1 3.5
4 -184.1 -11.5 85.1 -69.2 -144.4 68.4 55.1 73.5 132.9 -2.7 0.1
5 -102.6 -17.6 317.3 -83.3 -98.3 52.0 52.6 70.2 8.6 -189.4 -4.9
6 -47.3 -6.5 333.9 -92.7 -65.0 50.2 55.1 73.5 -0.0 -293.9 -6.2
7 -51.7 -5.2 312.2 -96.4 -67.7 53.2 57.6 76.8 0.0 -269.6 -6.4
8 -62.1 -9.3 269.1 -87.6 -68.6 49.8 52.6 70.2 0.0 -206.6 -5.8
9 -103.8 -22.8 217.1 -88.0 -95.8 56.4 55.1 73.5 0.1 -83.7 -4.8
10 -128.1 -1.7 -45.9 -63.4 -97.8 73.1 55.1 73.5 136.7 -0.0 0.1
11 -186.6 -3.0 -96.6 -56.3 -135.0 71.8 52.6 70.2 280.2 0.0 4.1
12 -229.9 -1.2 -160.0 -57.3 -160.1 81.4 57.6 76.8 387.6 0.0 6.3
Total -1817.7 -91.0 939.8 -863.1 -1455.5 775.3 654.1 872.0 2057.3 -1045.9 1.5
rlial::tlir:‘l% -1073.3 141.6 -844.2 -294.2 -991.4 366.7 260.4 346.9 2057.2 0.0 36.8
During
cooling -520.3 -203.6 1629.4 -424.7 -291.1 259.0 274.3 365.8 0.0 -1045.8 -27.4
Rest of
time -224.1 -29.0 154.6 -144.2 -173.0 149.6 119.4 159.3 0.1 -0.1 -7.9
ki A
600.—~
S00.+
400.~
300.-7
200.+
100.4
-100.+
-200.~
-300.+
-400.~
-500.+
-600.~

Envelope transmission

Month Walls | Roof Floor inde
ws
1 -82.8 | -141.3 0.0 -237.3
2 -76.6 | -131.1 0.0 -223.7
3 -66.3 | -113.1 0.0 -200.4 Wam A,
4 -57.3 -96.4 0.0 -188.7
5 -33.4 -48.6 0.0 -136.1 50
6 -17.2 | -16.5 0.0 -98.2 Ao
7 -17.5 -20.0 0.0 -100.8 ’
8 -19.1 -28.7 0.0 -99.9 -150.+
9 -28.6 | -55.2 | 0.0 |-1315 gl
10 -39.1 -68.5 0.0 -128.2
11 -56.7 | -101.4 0.0 -172.9 -250.+
12 -72.0 | -124.3 0.0 -202.3 Lm0
Total -566.5 | -945.2 0.0 |-1920.0 ’
During heating| -332.8 | 0.0 0.5 |[-1261.9 -0
During cooling| -169.9 0.0 0.3 -428.6 -400.+
Rest of time | -63.8 | -945.2 -0.8 -229.5 450

vy

IDA Indoor Climate and Energy
Version: 3.9028
License: ICE40:09DEC/URIO

! 1 1
T T T
2 3 4

5
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21 More... reports

Multizone Report

* IDA Indoor Climate and Energy
File Edit View Insert Tools Options Window Help

General | Floor plan| 3D

PEHa|+2@d 02 Raw|Lr (| EO®

Simulation | Outline | Results

Zone

[ BigOffice

[Ef Office 2

[ Office 3

B Closet

[ Office 1 Offices
TOTAL

Modified: 21.09.2009 11
Saved: 21.09.2009 09
Simulated: date, time, [dur]
Last: 21.09.2009 09
Cooling: 17.07 2009 16
Heating: 17.07.2009 15

Sim. type: Energy (whole

Project name  GettingStartedDs

@ Summary O Heating design ) Caoling design

M|Select zones

Erenort 7 Expand table

Select by Zone name

Masx heat| Room | Dry vent | Max sup | Max exh 5
. H Min rel
| remaved, |unit conl,|  coal, aiflow, | airflow,

wied | i | wid | s | Vs | MUmeR

Zone group

Air handling unit
Floor level [m]
Facade

Setpoint collection

muwldm EUU k
+(5)

61.99 487 7674 1.011 08983 657

41.78 3829 7.443 1.011 0.858 B.905
50.83 48.62 7.504 1.011 0.598 6.905
422 39.37 7.443 1.011 0.8586 B.662
34.85 31.33 7.448 1.011 0.9979  6.044

[ wrake r

Detailed Results e

[E3 Total heating and caaling 1 S EESItS

E Supplied Energy 2
E& SUPPLIED-ENERGY

B Systems energy

E& AHU temperatures

EF AHU energy

A AHU energy

Generate report for selected zones

Go to “More...” reports

Choose “Zone name”

CEeEEEO

Choose “Multizone report”

Select criterion for zone selection

Select zones to be included

Generate the multizone report (report see next page)

Screenshot 65

NB The multizone report shows the combined zone energy report for an arbitrary
collection of zones (including the whole building if all zones are selected).
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Multizone report

EQUA.

SIMULATION TECHNOLOGY GROUP

Energy for multiple zones (sensible only)

Project Building

Model floor area 85.5 m?
Customer Model volume 222.4 m*®
Created by | Sven Moosberger Model ground area 0.0 m?
Location Goteborg/Save Model external wall area 57.0 m?
Climate file | Gothenburg, Save-1977 Window/Wall 24.3 %
Case GettingStarted06 Average U-value 0.3883 W/(K-m?)
Simulated 21.09.2009 09:38:46 Envelope area per Volume 0.7032 m¥/m?®

Zone(s) Office 2, Office 3, Office 1
Internal External Mech. ) 3 i Local Local
Month | EnVelope & 1\ s and Window & | supply (i (ENe )| @Beu- || [EELD= Lighting| heating cooling o
Cold bridges ; Openings pants | ment 5 o losses
Masses Solar air units units
1 -231.0 1.4 -150.1 -33.2 -146.8 37.4 26.0 34.7 456.6 0.0 5.3
2 -213.3 2.0 -119.7 -30.1 -137.9 33.8 23.7 31.6 405.9 0.0 4.4
3 -181.9 4.0 -67.6 -33.3 -120.4 36.9 26.0 34.7 299.8 0.0 2.2
4 -156.6 5.4 6.9 -34.4 -109.8 36.2 26.1 34.7 192.1 -0.0 0.1
5 -88.5 3.6 141.1 -45.5 -72.8 29.2 24.9 33.2 25.2 -46.3 -3.0
6 -48.5 2.6 177.8 -55.6 -49.2 27.2 26.0 34.7 0.0 -111.7 -3.9
7 -48.4 4.2 161.2 -57.6 -51.1 28.8 27.2 36.3 -0.0 -96.1 -4.0
8 -53.4 7.5 106.2 -51.7 -50.8 27.0 24.9 33.2 -0.0 -38.7 -3.6
9 -76.2 20.1 37.9 -41.2 -66.1 33.3 26.1 34.7 36.7 -1.8 -3.0
10 -113.9 4.4 -49.5 -33.7 -74.7 36.9 26.1 34.7 169.9 0.0 0.1
11 -162.9 2.5 -102.4 -31.6 -104.3 35.6 24.9 33.1 302.9 0.0 2.5
12 -200.1 1.1 -134.8 -34.7 -124.5 39.1 27.2 36.3 386.7 0.0 4.0
Total -1574.6 58.8 7.2 -482.5 -1108.4 401.5 309.1 412.0 2275.8 -294.6 0.9
fl‘ieuallir:'l% -1270.6 80.9 -678.7 -249.0 -887.6 270.5 190.4 253.9 2275.9 0.0 17.6
During
. -231.4 -50.1 595.3 -167.8 -124.9 88.7 84.7 113.1 0.0 -294.7 -11.5
cooling
Rﬁi:e"f 726 28.0 90.6 -65.7 -95.9 423 | 340 | 450 0.1 0.1 5.2
Kt A

Envelope transmission

Month Walls Roof Floor [Windows
1 -94.2 -87.8 0.0 -167.1
2 -87.3 -80.1 0.0 -156.8
3 -74.4 -67.5 0.0 -138.9
4 -63.7 -56.4 0.0 -129.2 wanA
5 -37.3 -27.1 0.0 -90.6
6 -21.6 -10.6 0.0 -66.1 50
7 -20.6 -11.0 0.0 -67.8
8 -21.7 -15.0 0.0 -66.0 -o0.—+
9 -29.0 -25.3 0.0 -81.5
10 -45.8 -43.4 0.0 -88.1 -150.+
11 -65.5 -62.8 0.0 -120.4
12 -81.6 -77.1 0.0 -142.3 -200+
Total -642.6 -564.1 0.0 -1314.6
During heating| -514.0 0.0 0.5 -1018.6 2807
During cooling| -103.8 0.0 0.0 -180.9 300
Rest of time -24.8 -564.1 -0.5 -115.1

IDA Indoor Climate and Energy
Version: 3.9028
License: ICE40:09DEC/URIO

| b
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Compare Results Report

= IDA Indoor Climate and Energy. r._”’ElEl
File Edit Wiew Insert Tools Options ‘Window Help

PeES| s 02 ®Row|2p (R EOE

General | Floorplan| 3D | Simulation Out\ine\RBSU|t5|

Project name  GettingStartedD&

@ Summary O Heating design O Cooling design B renon A Expand table

Room |Max heat| Room | Dry vent | Max sup| Max exh Wi
. 5 in rel

nit ha J|unit coal, | cool, airflow, | airflow, [

wim2 | WimZ | (s | li{s.mZ) “F

[& BigOfiice — 49.7 774 1.011 08883 BO7

B Office 2 38.29 7.449 1.011 0.998 6.905

(& Office 3 4362 7504 1.011 0938 BI0S

B Closet [bo] BaseCase 39.37 7449 1.011 05986 66582

& Office 1 Fullloads 3133 7448 1.011 09379 G.644
TOTAL @ Dobblelns

Zone

D

esults

Modified: 21. Ok, [ Cancel
Saved: 21 \v -3 I‘hedaténg and cooling
Simulated: date, time, [duratid 5§ =) SEJTDpPIEIEDT;EéRGY
Last: 21.09.2009 09:38:46 [171] Ef Systems energy

Cooling: 17.07 2003 18:05:14 [5] =

Heating: 17.07 2009 15:54.17 [4] A AHU temperatures
[ AHU energy
EZ AHU energy

A take report 1

H 1
Multizane repart

Sim. type: Energy (whole year)

Generate comparative repart for multiple cases

Screenshot 66

NB For this report, first make changes in your model and save as separate IDA project
files. Use short file names which preferably display your model version in the first 9
characters, as only the first 9 characters of the file names are shown in the report. If
needed, the program will add some characters to the file names to make them
unique.

Go to “More...” reports
Choose “Compare results”
Add cases to be compared and delete cases out of your interest

Sort your cases in the order you want to have them in the report

CRCROACRS,

Release the compare results report (report see next page)
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Compare results report

EQUA.

SIMULATION TECHNOLOGY GROUF

Comparative Report

Project

Customer |

Simulated | 21.09.2009 15:25:11

Simulated cases

BaseCase

FullLoads

Dobblelns

Comfort Reference

BaseCase FullLoads | Dobblelns
Percentage of hours when operative temperature is above 27°C in worst zone 0 [0] 0
Percentage of hours when operative temperature is above 27°C in average zone 0 o] 0
Percentage of total occupant hours with thermal dissatisfaction 23 17 23
Best comfort per metered energy: FullLoads
Supplied Energy: Meter Energy
BaseCase FullLoads Dobblelns
kWh  |[kWh/m?lkwh  |[kWh/m?lkWh |kWh/m?
Lighting, facility 1418 16.6 2362 27.6 | 1417 | 16.6
B [Equipment, facility 1063 12.4 1771 20.7 | 1063 | 12.4
I [Cooling 579 6.8 858 10.0 604 7.1
HVAC aux 441 5.2 441 5.2 441 5.2
Total, Facility electric 3501 40.9 5432 63.5 3525 41.2
Il (Heating 6158 72.0 4779 55.9 5587 65.3
Il [Domestic hot water 6313 73.8 6313 73.8 6313 73.8
Total, Facility fuel* 12471 145.8 11092 129.7 |11900| 139.1
Total 15972 186.7 16524 193.2 | 15425| 180.3
*heating value
Kivh A
1440°
1240°
1010°
810°
§10°
+10%
210%
nA—
5] 2 z
Po: i
Systems energy (sensible and latent)
Zone Zone AHU AHU Heat re- Cold Humidi- Dom. hot
Case . . n . I Fans Pumps
heating cooling heating cooling covery recovery | fication water
e ——
BaseCase 5038.9 1449.5 502.8 286.2 2361.1 4.6 0.0 439.7 1.3 5307.5
FullLoads 3849.9 2286.9 451.2 286.8 2411.5 4.5 0.0 439.6 1.2 5307.5
Dobblelns 4528.7 1527.0 499.7 285.9 2363.8 4.6 0.0 439.7 1.2 5307.5
[ S —
1410°
1210%
A0 — - ) |
F10° u
6107
+10°T B
210
nani

BaseCase |
FullLoads |

Dofblelns ||
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Energy for all zones (sensible only)

During heating

kWh
Case Envelope &| Int. Walls | Ext Wind Mech. Infiltr. & Occupants | Equioment| Lightin Local hea- | Local coo- Net losses
Cold bridg.| & Masses & Solar | supply air | Openings P auip 9 9 ting units | ling units
BaseCase | -2735.8 256.0 -1747.1 -622.6 -2155.6 723.7 511.5 681.8 5038.9 0.0 60.2
FullLoads | -1812.1 552.1 -1798.9 -372.0 -1865.4 529.2 372.8 496.9 3849.9 0.0 51.4
Dobblelns | -2165.2 261.9 -1776.9 -603.5 -2124.6 692.1 491.2 654.8 4528.6 0.0 51.2
KA
6000
4000+
2000+
o
-2000 —+
-4000
6000
o 2 L
iPo: 3
During cooling
KkWh
Case Envelope &| Int. Walls | Ext Wind Mech. Infiltr. & Occupants |Equioment| Lightin Local hea- | Local coo- Net losses
Cold bridg.| & Masses & Solar | supply air | Openings P quip 9 9 ting units | ling units
BaseCase -832.8 -262.2 2435.6 -652.5 -464.4 378.9 388.9 518.8 0.0 -1449.5 -43.0
FullLoads | -1285.4 -413.5 2646.9 -854.5 -607.4 843.7 866.2 1154.8 0.0 -2286.7 -55.9
Dobblelns -772.2 -244.2 2459.6 -674.1 -498.4 387.4 399.2 532.3 0.0 -1527.0 -44.6
K A I
SUUU—
4000.1 |:|
3000.1 |
20001
10001
ot
1000
2000
3000
4000
5000 A
] 4 2
4] z T
T4
& o o

IDA Indoor Climate and Energy
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The author and the publisher make no representation or warranties of any kind with regard to the
completeness or accuracy of the contents herein and accept no liability of any kind including but not limited
to performance, merchantability, fitness for any particular purpose, or any losses or damages of any kind
caused or alleged to be caused directly or indirectly from this book.

All rights reserved © 2009 EQUA Simulation AB, Solna, Sweden. World rights reserved. No part of this
publication may be stored in a retrieval system, transmitted, or reproduced in any way, including but not
limited to photocopy, photograph, magnetic or other record, without the prior agreement and written
permission of the publisher.

Trademarks — EQUA, IDA Indoor Climate and Energy and IDA ICE are trademarks of EQUA Simulation
AB. All other trademarks are the property of their respective owners.
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