EQUA.

SIMULATION TECHNOLOGY GROUP

Stockholm, 2019-09-18

To whom it may concern

IDA Indoor Climate and Energy 4.7 and higher conformance to BREEAM Global

and ASHRAE 90.1-2010 G2.2.1, G2.2.2, G2.2.3, G2.2.4, G2.3 and G2.4.

This is to certify that IDA ICE v. 4.7 and higher conforms to the following requirements.
Screen capture images from the program and its documentation are provided as supporting

evidence.

Requirement

Evidence in support of IDA ICE 4 compliance

e Hourly
analysis for
energy flows
including 8760
hours of
analysis.

Diagram | Table

Total heating and cooling: output object in DubaiVilla EI@

“A Entire simulation: from 2011-01-01 to 20111231
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—+&— AHU cooling coil power, W
---&-- Water based cooling power to zones, W
—=— AHU heating coil power, W
---#-- Water based heating power to zones, W
—— |deal cooler power to zones, W

|deal heater power to zones, W
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Screen capture of time series for distributed power
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Requirement | Evidence in support of IDA ICE 4 compliance
* Hourly 5 Schedule @
variation of
input data Name |© 08-12 13-17 weekdays - [»]
such as
scheduled ) )
-] 1[8-12, 13-17], 0.0 otherwise
(lighting, Monday-Friday o [ 7]
occupancy,
appliances, U3
etc) 0.0
o 3 6 5 12 15 18 21 24
Saturday 0
1.0
05
[T Same as Mon-Fri 00
i) 3 6 9 12 15 18 21 24
Sunday 0
1.0
05
Same as Saturday
0.0y 3 8 [ 12 15 18 2] 24
[ 0K ] [ Save as.. ] ’ Cancel ] ’ Help ] [ Advanced... ]
Example of schedule dialog
¢ Thermal mass
effects ExtWall_3: a mathematical model in building4.Zone = ==
General Outlinel Code
Object name ExtWall_3 Object type BDFWALL

Version of the fdWall model using own THETA-method integrator.

r Parameters
N
NCELLS
A

TOL
THETA

tems
tems
m2
dimless
dimless
JAC_APPROX dimless

L [0.01; 0.25;, 0.01 |m
LAMBDA [0.8;0.15 0.8 | Wi(m K)
RHO [ 1800; 500; 1800 | ka/m3
CP [ 790; 1050; 790 | JIK
NSUBLAY [1:3;1 | dimless

Number of material layers
Number of cells = sum({nSubLay)
wall area

tolerance in THETA-method
Theta in THETA-method

Type of Jacobian approximation:
=0 Jacobian evaluated with one time step
=1 Jacobian evaluated by integration
= 2 Approximate diagonal Jacobian
= 3 Zero Jacobian

layer thickness

layer heat conductivity

layer density

layer spec heat

Number of sublayers (cells) per material layer

r Interfaces

TERM_A <—> NMFZONE. TQWALL[3]
TERM_B <—> ExtWall_3TQFace.WALLSIDE

Form for dynamical wall model




Requirement

Evidence in support of IDA ICE 4 compliance

e Zoning
capabilities
to distinguish
the different
thermal zones
existing in
the building

DubaiVilla: Chtemp\slask\DubaiVilla.idm

=N |EeR =)

Navigation help

‘ General | Floor plan| 3D | Simulation | Outline | Results|

Roorn unit

E] [ Show... ][ Animation]

Sample visualized zone-dependent results

e Modelling
part load of
equipments

BollerData [

Buoiler-Data [{Value not set=

Boiler performance

Parameters

BEFF

[1.124970374
|-0.00153624

[ 0.014963852
[00

[ 0.02599835
[0.0

[o0
[o0

[-1.40484E6 |
[0.0 |

Coefficients in bicubic fen(PLR,T) for boiling efficiency curve output

Hominal thermal efficiency

NOMTERMEFF

TOUTLOW Deg-C Min temperature
TOUTHIGH Deg-C Max temperature
( 0K ] [ cancel | [ saeas. | Help

Sample input dialog for part load performance




Requirement

Evidence in support of IDA ICE 4 compliance

e Modelling
economisers as
requested by

' schematic | outiine|

m Air Handling Unit: the air handling unit in KF1_LEED.KF1_Baseline_0_Summer

™
el

hourly results
of
calculations.

Main temperatures

IDA Indoor Climate and Energy 4.7 License: ICE40X:11DEC
Object: Zone.Main temperatures
System: building5.idm
Description:

Date: 2018-07-15

the ASHRAE Air handling unit with economizer (high-limit shutoff) and cycling
reference
buildi ng Setpoint of supply air temperature Fan operation (schedule or cycling)
B IAMb P>-------- D\_/B*»--r----; (235 J=, [215 b IalE
Control of er ' v e gul B R r’"ﬁ, Normal operation|
21 - il - e Efmx :
High-imt ¢ o 11 g
shutoff :
minQA/
max0A
|| Max0A=
MaxSA
ASHRAE 90.1 appendix G system 7, VAV R .
with reheat boxes (add reheat boxes in & o '\\ B AHU temperatures -
zenes). In this case no heat recovery. The — AHU air flows
fans cycles to meet set-point of return air + - !
temperature. No outside air when cyciing. + Z + i \ r\ Control of economizer
ASHRAE 90.1 System 7 including economizer
Report of
intermediate

Simulated: 2018-01-21 17:29:15
[1] Saved:
Hou Variables (averages for preceeding hours)
T [Mean air temperature, Deg-C|Operative temperature, Deg-C|
1 25.0 25.5
2 25.0 255
3 25.0 25.4
4 25.0 254
Main temperatures: output object in building5.Zone [l =] =]
e/ Last day of simulation: 2011-07-15
26.3
282+
26,1
260~
259+
258+
25,7
256
255
254+
253
252+
251+
25, —5— a5 B
0 2 4 ] 3 0 12 14 18 18 20 22 24 -
M’n‘gﬂ 46;12 46“34 46;36 46“38 ﬁbﬂ 46‘92 46;}4 46‘96 46;18 47‘EI[I 47:]2
—=&— Mean air temperature, Dag-C
—&— Operative temperature, Deg-C
EE
|

Report examples

Evidence

proving that
the software
complies with

ANNEX
General framework for the calculation of energy performance of buildings (Article 3)

1. The methodology of calculation of energy performances of buildings shall include at least the following
aspects:

4



Requirement

Evidence in support of IDA ICE 4 compliance

the following
Design
features:

e EPBD
requirements
on directive
annex

(a) thermal characteristics of the building (shell and internal partitions, etc.). These characteristics may also

include air-tightness;
Detailed window construction.

Name [@2 pane, clear, 4-12-4

0

Layers [
— Qutside (ambient or adjacent zone)

<+ Add

][ &5 Delete ] @@

;4 mmn clear

DEFAULT-AIR

120 nm
: 4 nm clear

— Inside (this zone) —
Data for selected layer

Pane [@4mm clear

]

Flipped

Glazing properties at reference conditions

0.765 -
0.692 -

Solar heat gain coefficient

Solar ransmittance

il

Calculate
Visible transmittance 0.818 =
Glazing U-value 3.043 Wim2.K)
oK | | saeas. || canca || Help |

Input for window glazing, see also form for dynamical wall model above

(b) heating installation and hot water supply, including their insulation characteristics;

ildings: buildingS.idm

== |

Zone a zone in buildingS

GeN' @] Wall 3: an enclosing element in building Zone

= (@)=

e ﬂ

Ge | Surface |Advar.___, _itiine

N

Ld

i

el

WatRad: a water radiator in building5. Zone Wall 3

C
E)

Water radiator or convector 3)

Alternative input data

Kvalue 1) [ ] wimbDegcen | Powerandtemparatures
1= Wzmrkam_ i ==
He 06 m
Longway | 1 Atternative input data toradis
Controller Proporiional
Target setpoint Al temperature Maximum power  Pmax |:| w
ir t
Tair  [20 DegC
1) The total emitied heat s given by K * length * aTH, where || ’5"‘“’“"”“(’" “""‘:e’ -
temperature of the equipment and the air temperature. upply temp at Tign [55 | begc
Z}TPH nqu!: derived from thy ; hically il rsioua ) 2 ’
otal equipment length is derived from the graphicaly oivef Return temperature Tii
ia0ut [ 45 Deg-C
arasses Rt e
3) To define equipment with & large part convective heat trar Nvalue, exponent N -
the total power emitted. The radiative transfer is given by the! e
surface temperature.
H

Screen capture of part of heating system input




Requirement

Evidence in support of IDA ICE 4 compliance

Extra energy and losses: object in buildingd EIE

Extra energy and losses

r Domestic Hot Water Use

[T_DHW = 55°C (incoming 5°C}; find further details
Hot water use 0.0 [L.r’per occupant and day v] in Plant and Boller]

Number of occupants

r Distribution System Losses

Domestic hot water circuit

U 0.104 Wi(m2 floor area) % to zonas*
L] 1 1
Heat to zones % of heat deliverad |
: of heat deliverad by plant .
U 0.96 (incl. delivered to ideal heaters) Eelioeoncs
1 1 1
Cold to zones
D Win2 foo rea %410 zones*

1
Supply air duct losses
W/m2 floor area, at dT_duct % to zones®

_to_zone 7 °C

J L l l [*Share of loss deposited in zones
HNone Good Typical Poor Verypoor according to floor area]

r Plant Losses

Chiller idle consumption D W Boiler idle consumption D W

Additional Energy Use [ Add... ][ 5 Remaove ]

MNominal power,

total [kWW]

Nominal power

[kW]

MNominal power

e [WW/m2 floor area]

Schedule | Energy meter

Screen capture of DHW and losses input form

(c) air-conditioning installation;

See ASHRAE 90.1 System 7 example above

(d) ventilation;

See treatment below on ventilation

(e) built-in lighting installation (mainly the non-residential sector);

See treatment below
(f) position and orientation of buildings, including outdoor climate;

See zoning screen capture above
(g) passive solar systems and solar protection;

DubaiVilla: C:\templslask\DubaiVillz.idm
General | Floor plan| 3D

Simulation | Outline | Results

Play-Speed Sim-Time <l
(i) ] o] (=) 2] (=) 12 09 08 37 (20110167 Sat

= e =)

Navigation help




Requirement

Evidence in support of IDA ICE 4 compliance

Screen capture of shading computation

(h) natural ventilation;
See infiltration dialog below

(i) indoor climatic conditions,

including the designed indoor climate.

Screen capture of sample indoor climate results

A Dubsivilla CAtemphslask\DubaiVilla.idrn (Ice- Summary-Resuls) [E=3Ec8 ~==|
Zone M Min of Max Max heat| Room [Max heat| Rosm went | Max sup | Max rin | hof hof hof hof
Zone Group | muttip| """/ 1amg, mnpp temp, | suppéed, |unit heat | removed, | unt coal D’;vm. aitow. | sirtow, | M 1o | Max ol 2, | oMax | Max age| Occupan|y oog 7 o0n26 [T op>27.[T_opo28| , 9% ‘ POH. h
s i | Deac | Do | wirie | w2 | wi | w2 | wied | vis i | vis sy | Mt | MM | pomin | PO | of mioh | <y | T n i’ 10| Mot

ATHSmulat_ BATM 1 2161 2501 217 2624 00 00  78B 5593 1939 202 1978 1728 7015 509 998 04437 6760 60600 881 00 00 1676 172
NNG Simul . DINNG 1 2248 2501 2266 2675 00 00 6085 3769 194 202 1972 1616 6735 6409 9447 Q47 760 60890 2907 00 00 TR 4833
OYERSimul.. FOYER 1 2358 250 2374 2524 00 00 48 4751 1938 202 197 612 6291 5409 661 0443 760 51960 00 00 00 978 SME
TCHENSim.. WITC.. 1 2365 2502 2397 266 00 00 8246 5723 1964 2019 1983 1573 619 5409 1257 0443 760 85120 17970 00 00 6964 5303
JADY MAILIS . LADY 1 2378 2504 2409 2804 0o a0 ua 161 1965 202 1963 16.07 6104 5409 I 04437 8760 B6ES0 57440 15680 2779 8830 8996
NG Smul LVING 1 231 2503 2332 2752 00 00 1236 S967 1943 202 1966 1647 G407 6409 1892 0443 0760 75380 36O 6260 00 @l 3@
RMDSmuati. MAD 1 2347 2503 2338 2654 00 00  B267 5622 1957 202 1964 1554 627 5409 109 04436 G760 BMMA0 12570 00 00 4364 372
RANMAIS.. MAN.. 1 2349 2502 238 269 00 00 7514 S43 1957 202 1963 156 6201 5409 1338 Q44F 760 54020 4290 00 00 A7EH 7D
RiSmusi. PR1 1 2216 2501 2239 2597 00 00 G652 3409 1939 202 1977 1018 6834 5409 G6E 044 €760 5720 00 00 00 1M7 1278
R2Smist. PRZ 1 2361 2501 2382 260 00 00 6289 39 194 202 198 1573 6202 5409 674 0MY G760 72510 05M7 00 00 1803 17T
TAIRS-1 Sim_ STARS 1 2357 250 2385 2516 00 a0 40 81 w1 1939 202 197 1613 6283 5409 6414 04436 8760 50360 00 0o oo 2081 181
TORESimal. STORE 1 2336 250 2366 2553 00 00 3125 1285 1939 202 1971 1623 6332 6409 7319 044 o760 67%30 00 00 00 190 1154
ATH2Sma. BATH2 1 236 2501 2379 2575 00 00 513 259 1939 202 1969 586 6191 5409 747 04507 €760 7MO0 00 00 00 2502 1565
ATHISim. BATHI 1 2275 2501 229 2583 00 00 420 1961 194 202 1972 65 6632  S09 G157 Q4507 760 57610 00 00 00 2970 mn2
JEDROOM 1 BEDR. 1 2343 2503 2373 2739 00 a0 1055 8077 19.62 202 1963 1585 8275 5409 1683 04508 8760 82930 37630 4632 oo 8830 77
EDROOM2 . BEDR. 1 2295 2503 2316 2691 00 00 %05 7707 1942 2019 193 168 6383 609 1323 06692 9760 72040 660 00 0O 6754 4954
JAMLYhALL . FAML. 1 2138 2503 2146 257 00 00  E733 6276 1941 2018 1976 1623 717 5408  1LE7 04508 G760 61670 22650 00 00 @267 65
ALLSimulati.. HALL 1 2339 2455 2365 2483 00 00 2976 00 182 202 1972 642 6352 5409 G001 04507 460 00 00 00 00 57T 3103
RASTERBAT  MAST. 1 2264 2501 2286 259 00 00 5122 2564 194 2021 1971 615 BT 5409  BS93 04505 8760 61570 00 00 0O 331 2161
RASTERBE . MAST. 1 2311 2504 2325 2672 00 00 116 BT43 1947 202 1964 1555 6374 509 1181 04507 8760 75190 10370 00 00 10591 7243
TARSSimul. STARS 1 234 2502 2361 2615 00 00 G137 4251 194 2019 1969 1569 6265 5400 9312 04507 760 64320 MO0 00 00 4415 2863
icSmuato. wic 1 2331 250 2345 2518 299 00 329 6208 1939 202 195 1591 6316 5403 6339 04507 760 5580 00 00 00 27 W7
oTAL 131678 9685.0

2. The positive influence of the following aspects shall, where relevant in this calculation, be taken into

account:

a) active solar systems and other heating and electricity systems based on renewable energy sources;

773 Plant: object in _building3_

Schematic | Qutline

Base heati

Ambient HX

¥ AmbAir

ing

: Plant model with (by default) very large capacity. Supply hot water setpoint is & function of outside air temp. Chilled water temperatures to zones and AHU are
Plant with tanks constant
PV Solar thermal Top heating Domestic hot water

LN

e oo

T T

m

Screen capture of sample system, involving solar thermal and PV

(b) electricity produced by CHP;

Presently treated by building such systems with basic blocks, see sample block library

below

(c) district or block heating and cooling systems;

Heating: object in DubaiVilla

Energy meter type [Dlslncl Heat/Cool meter

Eneraqy rate plan I<va\ue not set>

]
—C

Primary energy factor

CO, emission per kWh

Role

Color for presentation

Total energy use and cost of energy are presented in special reports. Click here or on button
‘Requested output'in the ‘Simulation’ form to select reports.

District heating/cooling energy meter




Requirement

Evidence in support of IDA ICE 4 compliance

(d) natural lighting.

Daylighting: output object in building7.Zone [rorl =] 3]
Diagram | Table
Lux A . .
Last day of simulation: 2011-07-15

1400

1300

1200

100+

1000

900

800

700+

600

500

400+

300+

200+

100

o
0 2z 4 & 8 10 12 14 16 18 20 22 24 -
| | | | | | | | | | | |
4680 4682 4604 4686 4680 4690 4682 4694 4696 4688 4700 4702
—&— Daylight at desktop (at first occupant), Ix
Computed daylight level
e Ventilation
(including EOUA
natural aad - ENeURe Energy for zones
. SIMULATION TECHNOLOGY GROUP

mechanical
systems, heat Project :""d':g -

. od oor area 250.
gains, heat Customer ] Slim 520.5
losses, heat Created by Far Sahiin Model ground 2rea 144.0
recovery, L= Abu Dhabi 541.3 m?

s Climat= fil= DU Dhabi A=RRAE 12.0 %
efficiency, Caz= Duk r\fer:’"- 0.6142 Wy [K-m?)
room Simulated 2011-01-21 11:12:37 = ares parVolome | 0.6584 m¥/m?
temperature
feedback on Zones with floor level 0.1, 3.6
varying
ventilation kWh (sensible anly)
rates) Envelope Internal| oo oo | Mech. | Infiltra- ) Local | Local

Manth = Walls | o dow | supply| ton & | 000U [BAUIE- ) ohbing | hesting | coating |, Mt
Thermal | and | g | s | Openings |PEE | ment i | i [
bridges | Masses |

= | =3 B | BN —]

LREEREE R R

izimEg

Sample heat balance report including ventilation




Requirement

Evidence in support of IDA ICE 4 compliance

Infiltration: ohject in building6

= o =s

Infiltration
Method

Zone Distribution

Infiltration units lACH {building)

v] Distribute
proportional to

& Wind driven flow

Wind driven flow

External surface area

Air tightness ACH (building)

at pressure difference ¢ Pa

Air tightness in ) 55556
zones

LAs.m2 ext. surf.)

at pressure difference 50

Pa

Pressure coeflicients

Fixed infiltration

© Fixed infiltration

Fixed flow i
Flow [[2 ] ACH (building) o

Lf(s.m2 ext. surf.)

Building leakage can be modelled either depending on actual wind pressure or as a given fixed infexfittration.
For fixed flow, select Fixed infiltration and specify the flow

For wind dependent infiltration, select Wind driven flow, set Air tightness for the building envelope and specify pressure coefficients
for external surfaces. Internal leakage paths must must be defined in partitions between zones. Adds doors or leaks in internal walls.

The infiltration data is automatically transfered to zenes and overwrites present zone "Leak area ..." but does not alter leaks that have
been defined separately on surfaces.

ACH = Air Changes per Hour

Some infiltration input data

e Infiltration
(including
effect of both
gains and heat
losses)

Airborne heat flow into zone: output object in building?. Zone

Diagram | Table

A Entire simulation: from 2011-01-01 to 2011-12-31

2000

1000

llf‘ "'-"r'm‘ﬂi*r"'lr'r'flf 'IT”"H n,m |||” = 'r"'v ’rr'i"r']nri‘i[iffm “[i‘[ﬁl' &
10004 | W | Ill W 1

-2000+

-3000+

40004

-20004

5000+

7000+

Jan Feb Mar Apr

. L May | Jun  Jul | Aug  Sep | Oct  MNov Dec

1 T T T T T T T 1
] 1000 2000 3000 4000 S000 G000 7000 2000

—+=— Net heat inflow through external walls

—=— MNet heat inflow through internal walls
—a— Met heat inflow from mechanical ventilation

I

¥

m

<
[ Calc ] [ Compare ]

Sample result of infiltration heat flux

¢ Thermal
performance of
building
fabric
(including
floors, walls,
roof, windows

and doors)

See forms for dynamical wall and window glazing above




Requirement | Evidence in support of IDA ICE 4 compliance
+ Thermal Thermal bridges: object in building? = =R
bridging

Thermal bridges

None Good Typical Poor Very Poor

External wall / Internal slab

E:Iiernal wall / I ternal wall | |

W/K/(m joint)
W/KS/(m joint)

EJiemaI wall / External wall | |

U

Eiiernal windows perimeter | |

WK/ joint)

VW/K/(m perim)
ehema dors feimetr | |
' u; VW/K/(m parim)
R:Ioff Extermal walls | |
: 0.0448 | VWIK/(m joint)
Eiiernal slab / External walls | |
) WIK/(m joint)

qucony floor / E xternal walls | |

W/KS/(m joint)
[0 |wki(m2 extemal wal)

External walls

Form for thermal bridge input

e Artificial
lighting and
natural
daylighting
(including
energy
consumption,
heat gains)

=5 Bl )

Heat balance: output object in building8.Zone
Diagram | Table

wA

MLast day of simulation: 2011-07-15
5001
500

2

.24
t
4702

0, 2z 4 & & 10 12 14 16 18 20
4630 46B2  4BB4  4GB6 4683  46DD 4892 4604 4696 4608 4700

EHeat from air flows

[ Heat from occupants (incl. latent), W

Il =at from equipment, W

[Heat from walls and floors (structure), W

I Heat from lighting, W

[ IHeat from daylight (direct solar), W

[Heat from heating and/or cooling room units, W

[THeat from windows (including absorbed solar) and openings, W

IHe=at from thermal bridges

[ INet losses

[

Calc ] [ Compare ]

Zone heat balance, including day and artificial light contributions

¢ Hot water:
a)

Demand,
including heat
losses

b)
gigiéitlon and| o) See form above for DHW demand and heat losses
requirements | b) See sample system with solar thermal above

10




Requirement

Evidence in support of IDA ICE 4 compliance

of supporting
technologies
(including
LzC, district
heating, CHP
or other
technologies
used in the
building) .

e Passive
design
features
included in
the building
as significant
means to

achieve
certain energy
performance See shading computation above
¢ Il'l(:iOOI air Indoor Air Quality: cutput ohject in building3.Zone EI@
quality 755557ﬁﬁ5
(including
ventilation M Last day of simulation: 2011-07-15
rate) and
thermal
comfort

2|

o1

i

ol

[I|2|4‘GIBI1UI12|14|15|1B‘ZU|22|24 \,_
4680 4682 4584 4585 4583 4690 4502 4694 46965 4598 4700 4702
— 58— Air age, h All in-ﬂnwsthm.ugh terminals,
—e— 02, (*0,[]1} ppm (vn\} Iaaks_and openings
Relative humidity, (*0.1) % conrioute
See sample IAQ results; for thermal comfort, see results table above

¢ Solar
exposure (heat
gains and
solar . .
protection) See shading computation above

e Position,
orientation of
buildings and
influence of
neighbouring
structures

See shading computation above

e Heat gains
from internal
activities and
occupants

See heat balance result above

e Impact of
systems
controls on
the energy
consumption of
the building
(including
energy
consumption of
controlling

11




Coge | sources |y

Requirement | Evidence in support of IDA ICE 4 compliance
: e T T
devices) E
= e ==

PSmooth2

"L
Poctr

Zone
Temp

TAmb

Opening for cooling (day)
24.0 >

) 3 s

Opening for

VentSet.threshold °c

VentTrig Veniset

>
Ventilation schedule

Night
NightSet.threshold

NghtTrig Naniser

23.5°C

Occupancy
schedule

Sample library of control objects and a window opening control system

e Inclusion of
both primary
and secondary
space and
water heating
and cooling
systems

3 Plant: object in_building3_

Schematic | Outline

[E=EEcE =5

PV

Solar thermal

Ambient HX

¥ AmbAIr

Ground HX

Supply

—— Domestic hot water -

(180 P

AHU hot water

LR

L T

Zone hot water - !

i ot

T T

I

Return

I sRIES

AHU cold water

S
L
T T
Zone cold water
LE(N
coolChit [140 -
] 2

Samplé przmary system for heating and cooling. See sample radiator form above
(similar for room based cooling devices).
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Requirement

Evidence in support of IDA ICE 4 compliance

¢ Space
heating:

a)

Demand,
including heat
losses and
heat gains

b)

Generation and
energy
requirements
of supporting
technologies
(including
LzC, district
heating, CHP
or other
technologies
used in the
building) .

a) See heat balance diagram and other results above
b) See sample primary systems above

¢ Space
cooling:

a)

Demand,
including heat
gains

b)

Generation and
energy
requirements
of supporting
technologies
(including
LzC, district
heating, CHP
or other
technologies
used in the
building) .

a) See heat balance diagram and other results above
b) See sample primary systems above

Evidence
confirming the
assessable
building types
and climates
the software
deals with.

2010 rak: C:\_Pers data\Dokument'_ICE4_demao\2010 rak.idm
General | Floor plan| 3D

(=N |EOH | EX8

Mavigation help

Simulation | Outline | Results

Play-Speed  Sim-Time 1 [~ >

() () 1) () ) =)

[12 [14:12:22 [2009-06-14 Sun

IDA ICE is not restricted to any particular building type or climate zone. Here is an
example from a hospital building from Finland; A simpler residential building in
Dubai is shown above.

13




Requirement

Evidence in support of IDA ICE 4 compliance

Climate data from all over the world is available from the IDA ICE web site. Zipped
weather files in E+ format can be directly downloaded and installed.

Evidence
confirming
Testing:

e the software
has been
tested
according to
the BESTEST
set or,
alternatively,
EN 15265.

Yes, both, see www.equaonline.com/iceuser/validation

e the software
has been
tested
according to
ANSI/ASHRAE
Standard 140.

Yes, see www.equaonline.com/iceuser/validation

G2.2.1 The simulation program shall be approved by the rating authority and shall,
at a minimum, have the ability to explicitly model all of the following:
(a) 8,760 hours per year;

Compliant, see treatment above

(b) hourly variations in occupancy, lighting power, miscellaneous equipment power,
thermostat setpoints, and HVAC system operation, defined separately for each day of
the week and holidays;

Compliant, see treatment above
(c) thermal mass effects;

Compliant, see treatment above
(d) ten or more thermal zones;

Compliant, see treatment above
(e) part-load performance curves for mechanical equipment;

Compliant, see treatment above
(f) capacity and efficiency correction curves for mechanical heating and cooling

equipment;

Compliant, see treatment above
(9) alr-side economizers with integrated control;

Compliant, see treatment above
(h) Dbaseline building design characteristics specified in G3

Compliant

G2.2.2

The simulation program can both directly and by export of hourly values determine the
proposed and baseline building performance.

G2.2.3

The simulation program is capable of performing design load calculations in accordance with
generally accepted engineering standards and handbooks.

G2.2.4

The simulation program has been tested according to ASHRAE Standard 140 and the results
are presented on www.equaonline.com/iceuser/validation

G2.3
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The simulation program uses hourly climatic data in several well-known formats, such as
ASHRAE IWEC and EPW.

G2.4

| Energy rate plan [@ Double tariff for apartment ']E]
Energy rate plan

SEK Up to four rates are given here and
Currency a schedule which selects a rate at
Fixed cost, SEKiyear | 14000 SESE LTS
Energy rates, SEKIkWh
1[0895 | =z[0514 | x=[o0 | «[o0 |
Scheduleforrate @ Schedule for electricity tariff -
Object
Name Double tariff for apartment
Description | Valid from 1999-07-01 onwards "
I OK I [ Cancel ] [ Save as... ] [ Help ]

The simulation program can compute annual energy costs based on fixed or time-varying
rates.

Yours sincerely,

EQUA Simulation AB

L)

Per Sahlin
CEO
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