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Abstract

Test Result Remarks

Gl (&) Slight overprediction of radiation in the morning.
G2 &

G3 &  G3.1: Thewall construction dialog of IDA ICE presents U-value for external wallsonly. As
this U-value is not used in the simulation, thisis not a failure of the simulation code.

G4 &
G5

G6 &  TM33 Reference model is not specified concerning sky temperature.

Model for irradiative heat to the room has to be simplified in order to correspond to the TM33
reference model.

Definition of resultant temperature? The TM 33 reference results seem to beincorrect...?

&

G7 &

G8 &  ICElong wave radiation model has to be simplified in order to correspond to the TM33
reference model.

G9 &

G10 &

El () Ae Des
B E(&) - Min. temp. too low
Ce Fes

Cooling load is correct.
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1. Test G1: Database

1.1 Implementationin IDA ICE

111 Test G1A: Building material thermal properties
The requested building materials areimplemented in CIBSE_G1-31.idm and in the database of UK localization

of IDA ICE:
" Material E‘
Description
Heat conductivity 0.99 W kG
Density 1300 ki3
Specific heat 850 Jitkg k)

B Wall definition

E5]

hame Layer data
[External Vall Name
Description |layer71
From CIBSE TH33 Description
U-value 04328 WHm2*K)
Layers
Floor topiall inside Material
add Brick ~
| Qpen
Thicknoss A
Load fram database. ..
Promaote |[I 115 Wri ase
Floar hottormAdall outside
I QK ] [ Save as... I [ Cancel ] l Help ]

Figure 1: Writing material propertiesto the IDA |CE database
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1.1.2 Test G1B: Climate data

* Indoor Climate and Energy

File Edit Wew Insert Object Tools Options ‘Window Help

DEdS | sk Lp (W Eo®
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=
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N EIEE Y AN L
«
General | Outiine | Code
: =T
[
Diagram | General |
L= TGRO Output variable
L= sk
L IDIRWAL
B TAIR
L= 16RO
L m iyl Description ‘D\rect rad on wall ‘
L = TaIRd
— B TGRO Yalue oa Vi 2
L munurd|  Loggedto |Weather V|
— ™ FGRO) with name [DirHor3Face |
B TATR
— = gatrt|< | B
— B HUMATREPAR ST e e Oro, o oot To e
(B JINDVELLOC(start=1.0) = 0.3527 nrs
| B IDIFFREFL{start=0.0) = 0.0 W/n2
B IDIRVAT(start=0.0) = 0.0 Wn2
B IDIFSKYWAL(start=0.0) = 0.0 Woa2
|- B IDIFGRDVAL(start=0 0) = 0.0 Wen2
(B IDIRNORMWIND (start=0.0) = 0.0 Wm2
| B IDIFWIND(start=0.0) = 0.0 Wrn2
— B TNTRAFPR(=tawt=N N5 = 1 N Wwm? b (_

Figure 2: 3 variables of the roof face model to be logged to any output-file.
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M Simulation data 3 BN Simulation data 3
Calculation lStartup ] Advanced] Calculation] Startup  Advanced l
Type of integration
O Periodic Tolerance 00z
_ Minirnal timestep o |n
Titme range
Eram [o0:00:00 | [Z007-01-01 iR S h
To [24:00:00 | [2007-12-31 Maximum number of perinds [1a
0utput§tep© h Taolerance for periodicity 0o
[ oK ] ’ Cancel ] ’ Help ] QK ] [ Cancel ] [ Help ]

1.1.3 Test G1C: Loads and schedules

The database for occupancy load related to Building Regulations (UK National Calculation Methodology [2]) is
implemented in the UK localization of IDA ICE.

The activity leve affects the metabolic heat rate from occupancies to the zone:
Heat rate per person = 104.4 * met
The latent percentage of the heat from occupantsis not normally chosen, asit is calculated by the program

based on Fanger’s correlations. To get afixed rate, a person may also be represented by a piece of equipment
with given moisture and CO, loads.
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1.2 Results

121 Test G1A: Building material thermal properties

E-& Acoustic tile

B EPS insulation S0nn

— B HEAT-COND = 0.06 Wri{m K) | B HEAT-COND = 0.04 W (n K)

— M Density = 400 kg m3 | W Density - 15 kgond

_ ™ Specific heat = 840 J/(kg K) LW Specific heat = 1300 Ir(kg K}
El_t LEIEEES cem?nt & Expanded polystyrene

™ HEAT-COND = 0.36 W/(m K) | B HEAT-COND - 0.035 W/in K)

— M Density = 700 kg m3 | M Density - 25 kgom3

M Specific heat = 1000 J-(kg K) | M Specific heat = 1400 J-(kg K)
B & Brick L P B & Plaster 1

— B HEAT-COND = 0.99 Woi{n K) | B HEAT-COND = 1.06 Wo(n K) — B HEAT-COND = 0.7 Woi{m K)

— M Density = 1800 kg-m3 M Density = 2500 kg m3 — M Density = 1400 kg-m3

M Specific heat = 850 J-(kg K) L M Specific heat = 1000 Jr(kg K} B Specific heat = 850 J- (kg K}
& Brick inner leaf & Insulation 1 & Plaster 2

B HEAT-COWD = 0.56 Wr(m K) | W HEAT-COND - 0.04 Wrtn K) B HEAT-COWD = 0.21 W (n K)

— M Density = 1700 kg-m3 | M Density = 30 kgsn3 — M Density = 900 kg-m3

' M Specific heat = 1000 J-(kg K) L M Specific heat = 850 J-({kg K} ' M Specific heat = 850 J-(kg K)
& Carpet B Insulation 2 & Plywood sheathing

| B HEAT-COWD = 0.058 Wr(m X) W HEAT-COND - 0.04 W in K) | HEAT-COND = 0.14 Wr(n K)

— M Density = 20 kg-/m3 | B Density = 50 kgsni — M Density = 530 kgsm3

M Specific heat = 1000 J-(kg K) L B Specific heat = 850 J-/(kg K) B Specific heat = 1300 J- (kg K}
& Cast concrete & Hasonry & Sandstone

— B HEAT-COND = 1.13 Wr(m K) |- HEAT-COND = 0.79 W/(n K) — B HEAT-COND = 2.3 W/(m K)

— M Density = 2000 kg-m3 |- Density = 1600 kgsm3 — M Density = 2600 kg/m3

' M Specific heat = 1000 J-(kg K) — B Specific heat = 850 J-(kg K) '~ B Specific heat = 1000 J-{kg K}
- Cenent screesd B Mediun wveight concrete & Tiles

— B HEAT-COND = 1.4 W (m K} M HEAT-COHD = 1.4 W/ (m K) — 0 HEAT-COND = 0.23 Wrim K}

— M Density = 2000 kg m3 — M Density = 1900 kg-m3 — M Density = 1500 kg-m3

M Specific heat = 850 J-(kg K) '~ M Specific heat = 1000 J-{kg K} ' M Specific heat = 1300 J- (kg K}
& Concrete & Hineral fibre & Tinber

— M HEAT-COND = 2.1 Wo/(m K} — B HEAT-COND = 0.035 W (m K) — M HEAT-COND = 0.15 Wrim K}

— M Density = 2400 kg-m3 — M Density = 30 kg-n3 — M Density = 650 kg-m3

M Specific heat = 850 J-{kg K} ' M Specific heat = 1000 J- (kg K} — B Specific heat = 1600 J-{kg K)
& Covering & Quter brick & Tinber board

— B HEAT-COND = 0.23 Woi{n K) — B HEAT-COND = 0.84 Wrin K} — B HEAT-COND = 0.165 Wr(m K)

— M Density = 1500 kg m3 — M Den=sity = 1700 kg-m3 — M Density = 650 kg-m3

M Specific heat = 1500 J-(kg K) '~ M Specific heat = 800 J- (kg K} '~ M Specific heat = 1600 J- (kg K}

Table 1: Building materialsin the IDA | CE database for UK localization.
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1.2.2 Test G1B: Climate data

London July 15
700

600

500 -

—s—CIBSETM33
400

—e— ICEHourly
300 +
200

Golbal horizontal radiation (W/m2)

100
0 : : : hd T T T T T T T T T T T T T T T hd hd : :
0123456 7 8 9101112131415161718192021222324

Time

Figure 3: Global horizontal radiation (Maximal timestep = 0.025).

IDA ICE dightly overpredicts the global horizontal radiation in the morning (test G1B). The reason for thisis
the combination of two facts:

1. Theprogram does not store solar datain terms of radiation on a horizontal surface but rather as beam
radiation i.e. direct solar radiation on a surface perpendicular to theray.

2. IDA ICE relies on instantaneous (spot) measurements of all input (and output) signal, while the CIBSE
file shows temperature as spot values and solar radiation as averages of the hour preceding the given
measure.

___________________________________________________________________________________________________________________|
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Variable Basis Valuefor stated climate data set
London Manchester Edinburgh
CIBSE TM33 ICE4 CIBSE TM33 ICE4 CIBSE TM33 ICE4
Temperature (°C)  Jan. 6; 10:00 am 6.1 6.1 -1.3 -1.3 6.6 6.6
July 15; 2:00 pm 19.1 191 153 15.3 14.6 14.6
February average 45 4.5 4.8 4.8 2.7 2.7
Wind speed (m/s)  Jan. 6; 10:00 am 5.66 5.67 2.06 2.06 7.2 7.20
July 15; 2:00 pm 4.63 4.63 4.63 4.63 3.09 3.08
February average 3.46 3.46 3.24 3.24 4.92 493
Global solar Jan. 6; 10:00 am 59 59 67 78 54 56
radiation (W/m?)  July 15; 2:00 pm 336 337 238 239 210 211
February average 212 212 194 193 189 190

Table 2: Test G1B: Climate data test results.

Hour Temp/°C Solar radiation / W/m?
Global (horiz.) Diffuse

CIBSE TM33 ICE 4 CIBSE TM33 ICE 4 CIBSE TM33 ICE 4

1 14 14.0 0 0 0 0
2 133 133 0 0 0 0
3 12.2 122 0 0 0 0
4 11 11.0 0 0 0 0
5 115 115 30 30 20 20
6 12.1 12.1 155 181 54 54
7 132 132 332 363 131 131
8 15.1 15.1 420 452 98 98
9 16.9 16.9 619 652 110 110
10 178 178 385 391 269 269
11 175 175 239 241 231 231
12 183 183 379 380 360 360
13 19.2 19.2 610 605 409 409
14 19.1 19.1 336 337 334 334
15 19.4 19.4 287 287 279 279
16 18.9 18.9 218 218 216 216
17 188 188 238 237 235 235
18 188 188 110 109 104 104
19 18 180 35 35 35 35
20 17 17.0 2 1 1 1
21 134 134 0 0 0 0
22 13 13.0 0 0 0 0
23 12.9 12.9 0 0 0 0
24 12.8 12.8 0 0 0 0

Table 3: Test G1B: Climate datafor London, July 15.

___________________________________________________________________________________________________________________|
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1.2.3 Test G1C: Loads and schedules

Val
MY Airport_Check: a group of occupants in CIBSE_G1.Z.. alueA\
1.0+
Group of peceple adding to the zone load 0.9+4
0.8
Humber of people 07
Schedule |ScheduIe_A\rpDrt_Check_Occ_Wkdy jm 061

Activity level MET 051
Clothing cLo 0.44

Object 031
a 0.2+
Hame Airport_Check
0.1
Deseription | Sgurce: UK Mational Calculation 0.0
Methodology H——————t—t—t—t—1—1—1—
0. 2. 4 6. 8 10. 12. 14. 16. 18. 20. 22. 24. Time, h
T Value,
M Court_Lecture: a group of occupants in CIBSE_G1.Z... E|@\PX|
e 1.0+
Group of people adding to the zone load 0.9+
0.8+
Humber of people 0.7k
Schedule |ScheduIe_Court_Lecture_Occ_Wkdy jm 0.64

Activity level MET 0.5+
Clothing cLo 0.4

Object 0%
0.2
Hame Court_Lecture
0.1

Deseription | Source: UK MNational Calculation

Methodalogy] 11— >
0. 2. 4. 6. 8 10. 12. 14. 16. 18. 20. 22. 24. Timeh

M Uni_CommStaff: a group of occupants in CIBSE_G1.... E|@|E| Value
1.0+
Group of people adding to the zone load 0.9+
Humber of people zj::
Schedule [Schedule_Uni_Commataft_Occ_vwhd -|[] 06l
Activity level MET 0.5
Clothing 075 cLo 041
Object 05
Hame LUni_CommsStaff 021

Deseription | Source: UK National Calculation

- —r—r
Methodalogy 11—ttt |
0. 2. 4 6 8 10. 12. 14. 16. 18. 20. 22. 24. Time h

M Workshop_IndProcess: a group of occupants in CIBS. .. E|@|Pz| Value
- 1.0+
Group of people adding to the zone load 0.9+
0.8+

Humber of people o
Schedule |Schedule_Workshop_F'rocessAmb_Cj|I| 064

Activity level MET 0.5
Clothing Lo 0.4+

Object 03T
lame Wiorkshop_IndProcess 027
e ; 0.1+
Deseription | Soyrce: UK Mational Calculation 0.0
3  — ——
Methodalogy ——F————1—1 —T——
0. 2 4 6 8 10. 12. 14 16. 18. 20. 22. 24. Timeh

Figure 4: Occupancy schedulesin the IDA | CE database for UK localization.
|
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2. Test G2: Solar position

2.1 Implementation in IDA ICE

B[ Location E| B[ Location E|
Country [ Lk -| Country [ Uk -l
city [ London, Heathraw ] city [damehaster ]
Latitude 5148 Deg Elevation 24 m Latitude 5325 _)eg Elevation 78 m
Longitude 045 Deg Time zone 1] h Longitude ” Deg Time zone u] h

- Design days - Design days

Winter Summer Winter Summer

Dry-bulb min [—4 0 -| [ 182 -‘ Deg-C Dry-bulb min [—4 2 -| [ 176 -‘ Deg-C
Dry-bulb max [ 0& -| [ 274 -‘ Deg-C Dry-bulb max [—U 4 -| [ 252 -‘ Deg-C
Wet-bulb max [—U 2 -| [ 187 -‘ Deg-C Wet-bulb max [-1 1 -| [ 17.3 -‘ Deg-C
Wind direction [ 20 —| [ a0 —‘ Deg Wind direction [ a0 —| [ 130 —‘ Deg
Wind speed [ 27 —| [4 5 —‘ mis Wind speed [ 25 —| [ 348 —‘ mis
Clearness number [ 1.0 ] [ 1.0 ] 01 Clearness number [ 1.0 ] [ 1.0 ] 01

- Ohject - Ohject
Hame Londan/Heathrow Hame Manchester
Description Data from ASHRAE Fundamentals 2001 Description Data from ASHRAE Fundamentals 2001

Close | [ Sawe ] [ Save as... ] l Help I [ Close ] [ Sawe ] [ Save as... ] l Help

M Location E|

Country (UK ]
City [Edinburgh ]
Latitude 5595 Deg Elevation 41 m
Longitude 335 Deg Time zone ] h

- Design days

winter Summer

Dry-bulb min [-54 1 [140 ] beg-c
Dry-bulb max [-1.88 ][22 ] beg-c
Wet-bulb max [72 35 -| [ 163 -‘ Deg-C
Wind direction [ 250 -| [ 260 -‘ Deg
Wind speed [ 07 -| [4 2 -‘ mis
Clearness number [10 1 [10 ] 0

- Ohject
Hame Edinburgh
Description Data from ASHRAE Fundamentals 2001

I Close | [ Save ] [ Save as... ] [ Help
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2.2 Reaults

Time

(hRvda/mm) Azimuth Altitude Azimuth Azimuth Altitude Altitude
CIBSE ICE4 CIBSE ICE4 CIBSE ICE4 CIBSE ICE4 CIBSE ICE4 CIBSE ICE4
TM33 TM33 TM33 TM33 TM33 TM33

1200/22/12 1800 179.7 1773 1770 10.6 10.6 1783 178.0 133 133 151 151
1500/27/02 2241 2237 2202 2200 18.3 17.7 2219 2216 19.9 193 204 19.9
1200/21/06 1784 1784 1737 1737 574 57.4 1752  175.2 60.1 60.1 62.0 61.9
1000/20/10 1511 1516 1491 1495 19.7 18.3 1496  150.1 22.3 210 244 23.0

Table4: Test G2
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3. Test G3: Basicthermal calculations

3.1 Implementationin IDA ICE

3.1.1 Test G3.1 Static conduction test

BN Wall definition

X)

K Wall definition

HTA LUZERN

Name Layer data Hams Layer data
[External wall Name [Internal Vall 1 Name
Description ||l‘5¥"31"_4 B ||layer—1
From CIBSE TH33 Description Description
layer—4
U-value 04328 WM 2*K) U-value 0.3582 WM 2*I
Layers Layers
Floor taphall inside Material Floor topivall inside Material
[ Add ] |F‘\asler1 Vm [ Addid ] |F'\aster2 vm
layer-3 layer-2
layer2 Thickness layer3 Thickness
layer-1 [oois |m Jo 01z |m
Demote Demote
Floor bottarmitall outside Floor bottomiwall outside
I oK 1 [ Save as.. ] [ Cancel ] [ Help I I oK } [ Bave as ] l Cancel ] [ Help ]
B Wall definition rz| B Wall definition E|
Layer data Mame Layer data
Mame [Ceilingsfloor DMame
||layer—1 ‘ Description "layer_l ‘
Description Description
U-value U-value 0.241 WM 2*K)
Layers Layers
Floor topiiall inside Material Flaar tapivall inside Material
[ Add ] |F'\aster2 vm |Cuvering Vm
layer-2
layer3 Thickness Thickness
Jo 01z |m y [0-oos |m
I -6
Demate Sk Demote
Floor bottomiwall outside Floor bottarmitall outside
I oK } [ Bave as ] l Cancel ] [ Help ] I oK 1 [ Save as.. ] [ Cancel ] [ Help
B Wall definition 3]
Mare Layer data
[Roof 1 DMame
Description "layer_l ‘
Description
U-value 04381 Wilm2*K)
Layers
Floor taphall inside Material
[ Add ] |T\|BS Vm
layer-2
layer-3 Thickness
[0 004 |m
Demote
Floor bottarmitall outside
oK 1 [ Save as.. ] [ Cancel ] [ Help
Seite 8/8
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3.1.2 Test G3.2: Dynamic conduction test

Climatic file: 1 20. 00 50. 00 0.4253 0.00 0.00 0.00
2 20. 00 50. 00 0. 4253 0.00 0.00 0.00

743 20. 00 50. 00 0. 4253 0.00 0.00 0.00

744 20. 00 50. 00 0. 4253 0.00 0.00 0.00

745 30. 00 50. 00 0. 4253 0.00 0.00 0.00

746 30. 00 50. 00 0. 4253 0.00 0.00 0.00

8759 30. 00 50. 00 0. 4253 0.00 0.00 0.00

8760 30. 00 50. 00 0. 4253 0.00 0.00 0.00

Smulation data;

M Simulation data E]

Calculation  Startup lAdvanced]

Type of integration

By Simulation data
Calculation lStanup] Advanced]

Type of integration

() Periodic (%) Dynamic () Periodic (%) Dynamic

Time range Time range

From [o0:00:00 | [2007-01-01 From [oo:00:00 | [2007-01-01
To [24 00000 | [2007-01-31 To [24.00:00 | [2007-02-28

Cutput step 0.0 h Qutput step o.o h

[ oK | [ Cancel ] [ Help ] oK ] [ Cancel ] [ Help ]

G321:14mx1l4mx14m
G322:12mx1l2mx1.2m
G3.23:161mx1.61mx1.61m
G3.24:161mx1.61mx1.61lm

Zone: Imx Imx 1m
Exhaust air for CAV: 10°1/ (s

Controller setpoints: office, basic control

Building:

Internal loads and masses: No

These values can be entered 1:1. But one has to be aware of the fact that the order
of the layersisfrom inside to outside for walls, however from top to bottom for
floors and ceilings. Therefore the order of layers of ceilingsis the opposite of that
of thewalls and floors.

Wall constructions;

Wall surfaces: Longwave emissivity 10°

___________________________________________________________________________________________________________________|
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3D plan:

% Indoor, Cli
File E Wiew Insert Object Tools Options Window Help

PeES|rm@|kon|L

Properties

nstellungeniSven\Eigene Dateien\EQLIAY 1202

Building body General | Schema | Floor plan | 30 plan | Defaults | Outline | Results

Min Max Size [m]

x| 0.0 |12 12

y[00 [12 12

Z max 22 m
z min 1 m

Floor
ren 144 m2

Corners [m], wrt. origin

T oo 1.2
1z 12
1.2 oo
D oo oo
(W)
. : |
Floor plan:
* Indoor, Climate and| Energy
Elle Edit Wiew Insert Object Tools Options MWindow Help
LEES s2@ k0w Lb W(EOH
——— w
Properties  Palette LL] CIBSE_G327: okumente und Einstellungen\Sven\Eigene Dateien\EQUAV1 12021..
Zone General Schema|F|00l’D‘an|SD plan | Defaults | Outling | Results
Drigin Size [m]
« (01 J(10 ] ; 15 m »
S
| oo 1
1 1
1 oo
i 0o 4 i f2
L 1
2 =3
: IE]
¢ 5 Import CAD ] [ MNew zane ] [ IFC Mapping ] [ Wiew size ] [ Level 0.1 m
CIBSE_G322 -0.153m 0.818m
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Zone:

7 Indoor, Climate and Energy

file Edit View Insert Ohject Tools Opfions Window Help

DEES|se@|(Row|[Lp W
x

Palette B Zone: a zone in CIBSE_G322

Insert new object - | General ‘Bchema Outline | Results

——— General Geometry
b Qccupant Model fidelity Room height | 1 m
8 Equiprnent |Default v Floor helght
1.1 m

& Light abeve ground

- Humber of zones of this type
alc. c X ceiling
=5 Wall mass Loss factor for thermal bridges | 0.0 Wree

@ Convective intermal mass

Enclosing surfaces

R

o

4§ Coniroller setpoints
|Ofﬁce‘ basic control

S

Select central air handling unit

|Air Handling Unit V‘

Dravering editor for

the floor plan:

System type CAY v
Exhaust air for cav | 1.0E-B s m2

\|N\1h name R N Loads —— - Internalmasses ————

I

——— Aol Gradient g “Cim

Supply air / exhaust air 0.995 -

Leak area at 4 Pa, 1 m above floor| 0.001 m2

Air velocity in the occupied zone | 0.1 mis

IType of ventilation system. Constant or variable flow, with different controls. All systems are supply/exhaust.

Walls;

" Material
Name Layer data G
Description
ICIBSE_TM33_G321 Liame l
Description layer-1
N
Description Heat conductivity Wil K
Density kifma3
U-value 287 WIm2*1) Specific heat itk K
Layers
Floor tophivall inside Material

[(am | | |3 vm
Thickness
||u .2 | m

Floor bottomidrall outside

I Ok ] [ Save as ] [ Cancel ] [ Help ]

Surfaces:

(X

MY Surface

E3 Surface 1
Description [

Longwave emissivity

Shortwave reflectance

[ | [ saveas. | [ cancel | | Help

___________________________________________________________________________________________________________________|
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Advanced level: Reduce the numerical air massto close to zero (for test G3.2.2):

-* Indoor Climate and Energy

Eile Edit Y¥iew Insert Objsct Tools Options ‘Window Help
DEHE| i k@ |%0@| L | DO 4
i B [=1E3)
General| Sthema | Outline | Results
L 0 a mathematical mode B one m|
General | Outling | Code N TG

B STE = 6 items A Marne Walus Start Ut

Bl HOFN = 0 items m NUMAIRMASS  1.0E6 kg
El NDARK = 6 items i
Bl NSURF = 7 items

T “HHH

Bl NSUB = 6 items

W LITERATEDIHEUT = 0.0 ¥
™ LITEFRACTVISTELE = 0101
™ LITEFRACTLV - 0.5983 din N S W —
B LUKEFFLT = 118.0 ln/W

L TIHE TR Ass T
™ DISPLACE -

B FIZGRADIENT - -1 dimless
W COMBVELLDISP = 1.0 dinle
™ OEDESK = 0.5 n

™ YDESK - 0.5 n

M OZDESK = 0.6

B ZTERM_ 0 = 0.3 m T
W LOSTHORKEERC = 0.02

W ZVIND[1:0] ﬁ
W ZCVDEV[1:0]

" OSRCRADEQUIP[1:0]
ExtFloor: Version of the fdWall model using own THETA-method integrator.

3.2 Reaults

Construction Transmittance
/W m?2K?

CIBSE TM33 ICE
External wall 0.49 0.49
Internal wall 1 0.35 Not presented
Internal wall 2 1.68 Not presented
Floor (upward heat flow) 0.24 0.24
Ceiling (downward heat flow) 0.23 0.24
Roof 1 (Upward heat flow) 0.44 0.44
Window 1 2.94 Not presented
Window 2 1.72 Not presented

Table 5: Test G3.1: Derived properties test results.
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Test G3.2.1
31
/
29 /
%) /
o, 27
o Y
> L
g /
5 25 /
o
E of
e - /
z / ] ICE 3
y -—|CE 4 ]
21 1 ® CIBSE TM33—
19 T T T T T T T
0 20 40 60 80 100 120 140
Simulation time [hours]
Figure 5: Test G3.2.1 resullts.
Test G3.2.2
31
l l
[} 1 i
29
£ 27 il
=
E i
©
5 25
Q.
g | ICE 3
= 23
< —ICE4
21 e CIBSE TM33
19 T T T T T T T T
0 20 40 60 80 100 120 140

Simulation time [hours]

Figure 6: Test G3.2.2 results.
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31

Test G3.2.3

29

27 /

2 /
/

AR 4

Air temperature [°C]

/ ICE 3
A —ICE 4
21 ® CIBSE TM33—
I
19 \ \ \ ‘ ‘ ‘ ‘
0 20 40 60 80 100 120 140

Figure 7: Test G3.2.3 resullts.

Simulation time [hours]

Test G3.2.4
31
ICE 3
29 —ICE 4
e CIBSE TM33
£ 27
I
2
©
5 25
Q.
IS
g -
<
- I_LI/'//'
1 L
19 T T T T T T T
0 20 40 60 80 100 120 140

Figure 8: Test G3.2.4 results.

Simulation time [hours]

Fel! Formatmallen &r inte definierad.

HTA LUZERN

Seite 14/14



Fel! Formatmallen &r inte definierad.

4. Test G4: Solar shading

4.1 Implementation in IDA ICE

Location:
M Location El

Country [ciBsE ]

City [G4 1

Latitude 52 Deg Elevation 0 m

Longitude ] Deg Time zone 0 h

Design days

Winter Summer

Dry-bulb min [-1D -‘ [ 17 -| Deg-C

Dry-bulb max [—5 -‘ [25 -| Deg-C

Wet-bull: max [—5 -‘ [ 18 -| Deg-C

Wind direction [ 180 —‘ [QU ] Deqg

Wind speed [4 -‘ [4 -| mis

Clearness number [10 ] [1o ] 0

Object

Hame Location CESE G4

Description

I Close I [ Save ] [ Save as.. ] I Help
Climaticfile: Not important
Smulation data:
M Simulation data E| M Simulation data. §|
Calculation lAdvanced] Calculation  Advanced l

Type of integration

(® Eetiodic O Dynamic Tolerance 0.02

. Minimal timestep N h
Time range
Frorm [00:00:00 | [2007-07-15 vl HfEE 6 iy
To [24:00:00 | [2007-07-15 Maximum number of periods 14

Output step || h Tolerance for periodicity 0.01

[ oK ] I Cancel ] [ Help | oK | [ Cancel ] [ Help ]

Building: Big enough
Zone: 6m X 6m X 6m
Window: 2m x 2m, 0.5 m over floor
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3D plan:

= Indoor, Climate and Energy
File Edit Wiew Insert Object Tools

Options  Window Help

DEHs | sk op|Lr |2 EBO®

Properties M CIBSE_G41: C:\Dokumente und Einstellungen\Sven\Eigene Dateien.
Object: General | Schema | Floor plan | 30 plan | Defaults | Outline | Resuits|
Windawr

X min m

¥ min 0.5 m

X-size 2 m

W-size Z m

X max 4

¥ max 25 m

Area =4 m2

- S BEEEEE (s

-32.52; §8.30; 0.00

Floor plan:

* Indoor Climate and Energy

File Edit Wew Insert Object Tools Options Window Help
DEES @t op L (v EBos
x

Properties  Paett BN|CIBSE_G41: C:\Dokumente und Einstellungen\Sven\Eigene Dateien... ‘ZHE Z|

Na property page ~ ||l General| Schema| Floor plan | 30 plan | Defaults | Outline | Results
available
I
N ———40m |
1 1 |
! |
: i
| ‘
L |
3 1
& | M ‘
v
a2l N [ Impart CAD ] [ e zone ] [ IFC Mapping ] ] [ Lewel: 0.0 m 1
= = |
CIBSE_G41 13.2m 21.2m
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Zone:

File Edit Wiew Insert Object Tools Options Window Help

Nedd t+ma|%oy|Lp || E

B Zone: a zone in CIBSE_G41
General |Schema Cutline | Results

r General

maoac e ity Room height 5} m
| Default i
Floor height
above ground [L-I (w
Humber of zones of this type
i Calc. plex ceiling

Loss factor for thermal bridges

AT AT
N

i &
Enclosing surfaces Sovvai
AT

} Controller setpoints
N Ty
| Office, normal contral SRt

r Air
Select central air handling unit
|A|r Handling Unit

System type ChY Drawing editor for
shape and position in

Exhaust air for cav [ 2.0 lis 32 the floar plan:
Gradient calculation Well-mixed v Coads Cotnl

& Light Furniture
Gradient °Cim [ QOccupant
Supply air / exhaust air 0.999 = e Enuipment
Leak area at 4Pa, 1 m above floor| 0 001 m2
Air velocity in the occupied zone 01 mis

Wall 3:

* Indoor Climate and Energy

File Edit Yew Insert ©bject Tools Options Window Help
CEES | k@ ®o@|Lp REOS
=] Zone ane in CIB 4 u E

B oy B |

surface | Advanced | Outline

———075m

< 21y
Wyall 3 (view from ingide) B.1ESm 3.93m
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Window:

 Indoor Climate and Energy

Fle Edit Wew Insert Object Took Options window Help
DSEHE i@k ar|L> (W EoE

milzone: ™ dow: a windo

Gel[T] |
5l

EBX AEE
aEE

|Defaulf] 3 pane glazing, clear, 4-12-4-12-4 v [[]

g scheauie | Never open v[¥

Frame fraction of the total window arca 01 o1
Frame U-value 2.0 Wi(m2 °C)

Internal window shading

Device ‘[Defau\t] Mo internal shading V@
4 Control ‘L\ght + Schedule "‘

Sehedule [Atways erawm <[

External window sh

Device \shaue CIBSEG41 "E
Drawing view from the side to describe the external window shading |

Object

Hame Window

Description

< |
WYindow

External Shading:

- Indoor Climate and Enerey
S it Yoo et o Lok Opors
- EIREY

==

* Indoor, Climate and Energy
Fle Edit Object

Wiew Insert Tools Options  Window  Help

DEES s2@|% 0@ [N
Properties  Palette i M| obstruction: reso... E[EI[S_TI £

Shading editor | Contral
Screen 2 |

Shading editor_Control

—1.5m| (H

Width

Vertices [m]

l ] o

shase cSEGT 6 16m 27m

G4.1 i 5 10 ]
* Indoor Climate and Energy (8= B

Fle Edt View Insert Object Tools Ogtions Window Help
DEHS [ se@ (koL (R EOS
Properties Palette I sidefins: resource object in CIBSE_G42_ICE4
. Shading editor

Fins g Control

EBX)

Position [m] ——i075m

r Shading type

& Fixed 1
HH  Variable
)

< >

obstruction 1.66m 14.11m
sidefins 1.015m 7.145m |

G4.2 G4.4

___________________________________________________________________________________________________________________|
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To do in advanced level:

4.2 Resaults

* Indoor Climate and Energy

File Edt Yiew Insert Object Tools Options Window Help

DS | se@ (w0 L | RIEOSE
0 ——

General | Cutline | Code

B 4 HE

- [O]x

Winshade 1 {SHADE}

— B IDIFHOR <—- BUILDING.f3$Building body.IDIFWIND

(— B IDIRNORM <-— BUILDING.f3$Building body.IDIRNORMWIND
— B IDIFREFL <—— BUILDING.{3$Building body.IDIFFREFL

— B AZIMUT IN <—— BUILDING.CLIMATE.AZIMUTSUN

— B ELEV_IN <—— BUILDING.CLIMATE ELEVSUH

— B YINDVEL <—- BUILDING.f3%$Building body.WINDYELLOC
(B SOLTIME <—- BUILDING CLIMATE.SOLARTIME

— B ELEVHAX IN <—- BUILDING CLIMATE.ELEVSUNMAX

(B DIRECTSHAD = 0.0 dimless
—ECTRL = 1.0 dinless

B IDIR_IN =

0.0 Wonz Diagram| General |

one 1

B DIRECTSHAD: variable in CIBSE_G41_ICE4.7one 1.Winshade_1

Close

Local variable
DIRECTSHAD

Primary systems Description

‘ Eff factar for direct rad ‘

'\ \ ’\ — || vels

Light Equip ElHeat Logged to

0o

dimless

with name [

A Interfaces
E-C3 Variables
— B TAME OOT({start=0.0) = 19.09 Deg-C
— B DIRDESE(start=0.0) = 0.0
B TAME IN <—— BUILDING.f3$Building body.TAIRWAL

ZTone 1: Zone

Test G4.1

=—|CE 3: 1-directshad

—I|CE 4: 1-directshad

e CIBSE TM33

0.8
S 06
3]
©
L
o X
£
"% 0.4 T
<
@ i
0.2 ’
O T T

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Simulation time [hours]

Figure 9: Test G4.1 results with invoke timestep for shading-geometry = 0.1.
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Test G4.2
1
I
ICE 3: 1-directshad
—I|CE 4: 1-directshad
0.8 e CIBSE TM33

0.6 ﬁ\*

\ /
\

0.2 \ /

0 . *\1\1 11111 /

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Shading Factor [-]

Simulation time [hours]

Figure 10: Test G4.2 results.

Test G4.3

I I 1T 1 H\T /\

N /|
\ /

I

|

0.4

Shading Factor [-]

ICE 3: 1-directshad | |
0.2 —I|CE 4: 1-directshad |
e CIBSE TM33

0 T T T T T T
6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Simulation time [hours]

Figure 11: Test G4.3 results.

___________________________________________________________________________________________________________________|
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Test G4.4
! !
0.8 ICE 3: 1-directshad |_
—ICE 4: 1-directshad

o e CIBSE TM33 .
S 06
Q
©
L
(@]
=
3 0.4
? T Al -

" XTW \i\\

N SEEEY S |

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Simulation time [hours]

Figure 12: Test G4.4 results.

Test G4.5
1
/ I
0.8 /l!

S 06 /

3 j

L

(@]

c

=

©

=

»

0.4 T/
/ ICE 3: 1-directshad |
. X —|CE 4: 1-directshad

0.2 LX e CIBSE TM33
0 lAM\ T T T T T T T T T

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Simulation time [hours]

Figure 13: Test G4.5 resullts.
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Test G4.6
1
I T T 1 11
0.8 \‘
S 06 \
(8]
; \
L
2 \
=
0 ICE 3: 1-directshad ||
\ —|CE 4: 1-directshad
0.2 \ e CIBSE TM33 i
0 T T T T \[ I I T T T T T

6:00 7:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

Simulation time [hours]

Figure 14: Test G4.6 results.
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5. Test G5: Glazing properties

51 Implementationin IDA ICE

Indoor Climate and Energy:

File Edit Yiew Insert Object Tools Options Window Help

DSdS| s @ |% 01|

General | Schema FIDDrpIan|3D plan ‘Defaults Outling | Results

M Window: a window in CIBSE_G5_ICE4.Zone.Wall 3

Glazing | Clear/airlowEmissivity v |B

M Ice-Dlg Glassdef X
Schedule Mever open Lavers [ a0 | [ &Dette | @ @

--- Ambient or adjacent zone

r Opening

Control

r Frame
Fraction/orthetotal | |[i7f] T o4 [are., Gap: 12.0 mm DEFAULT-ZIR
area L
. Pane: Low emissivity glass
U-value IZD—-I W-{m??/
- Internal

Draw Control

Draw schedule

--- this zone \-
Slat angle Data for shlectad layer
- External windg& shadi / Fane |Clear glass ~[]

Device/ Shadlﬂg

| Drawing view from the si?é to describe th
/

r Object /
. Calculate
Hame .
Window / Solar transmittance
Description | Windaow Jdetailed)
Glazing U-value
7
[SS mpE ppan|p-]
oK I [ Save as.\ ] [ Cancel ] [ Help
Window: Window (dptéiled) / \
™ Glass-Pane X 4 Glass Pane X
Glass pane Gas properties Glass pane
(front) (back) (front) (back)
Total shortwave (0788 ] [oor2 ] [oor2 ] ey ETD c0eE CeTeE Total shortwave  [0678 ] [o108 ] [ooe1 ]
Visible ns 01 01 Visible 08 0.1 01
—— L’ P :“ {U . :“ {U . :|| Thermal conductivity [ 0.0028773 7 7BE-5 0.0240773  0.0248473 | WiK.m) Difusion {U = }‘ {U = 1 :u = }
Emmisivily  Emmisiity Viscosity 3.723E6 4.84E-8 1721365 17T13ES |Msim2 Emmisiily  Emmisivity
(fronty {back) B ’ (front) (back)
R [0 ] [eew ] (s ] Specific heat at 1002.737 0.012324 1006103 | 1006.227 | JikaK) T [0 ] (o7 ] [vew ]
constant pressure
—a+b*T(H)
Thickness B mm Molar mass 28.87 kg/Kmol Thickness 3 mm
Thermal conductivity | 1.06 WiK.m) Thermal conductivity [ 1.06 WiK.m)
Object Chiect Object
Hame Clear glass Come DEFALLT-AIR Hame Laow emissivity glass
Description Description
cose | [_sawe | [ swess. ][ mer [Cciase | [ save | [ saveas. | [ Hel [ Cose ][ _oawe ][ seveas. | [ men

___________________________________________________________________________________________________________________|
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52 Resaults
System (outside to inside) g-value U-value/ Wm?K*
Air Argon Air Argon
CIBSE ICE4 CIBSE ICE4 CIBSE |ICE4 CIBSE ICE4
TM33 TM33 TM33 TM33
Clear/clear 0.72 0.723 0.72 0.724 2.83 2.852 2.68 2.685
Clear/low emissivity 0.701 0.704 0.68 0.704 1.92 1.934 1.64 1.627

Absorbing/low emissivity  0.44 0.443 0.44 0.439 192 0.943 1.64 1.627
High performance/ clear 0.37 0.374 0.37 0.373 158 1.595 124 1.225
Clear/clear/clear 0.64 635 0.64 0.635 1.88 1.900 1.74 1.754

___________________________________________________________________________________________________________________|
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6. Test G6: Steady state heat loss from rooms

6.1 Implementationin IDA ICE

Climatic file:

Wind profile:

Smulation data;

3D plan:

1 -4.00 50. 00

0. 00 0. 2506 0. 00
8760 -4.00 50. 00 0. 00 0. 2506 0. 00
BN Wind Profile 3]
¥ Toget L-Face =8
Description
AD_COEFF
Ok ] [ Save as.. ] [ Cancel ] [ Help

M| Simulation data fgl
Calculation lAdvanced]
Type of integration

® O Dynamic

Time range

Fram ||uu:uu:nn | ||2001—01—01 |

To ||24:uu:nn | ||2001—01—01 |
Qutput step h

B) Simulation data

Calculation  Advanced l

Tolerance

Minimal timestep

Maximal timestep

Maximum number of periods

Tolerance for periodicity

Fel! Formatmallen &r inte definierad.

0. 00
0. 00
X
0.0z
1.5 h
Co—
1.0E-6
| ]

* Indoor Climate and Energy.

Ele Edit Wiew Insert Object Tools Options Window Help

DEES|rnmtoi|Lp|R|Eo®

Building body General Schema Floor plan
Min Max _Size [m] 3Dplan | Defauts Outline Results
%[00 6.5 6.5

a —
Properties ™ CIBSE_G6A1: C:\Dokumente und Einstellunge... |’1H'E|E\

¢[00 58 58

zmax 48 m
zmin 0 m

floorag 4 mz2
a

Corners [m], wrt. origin

[ S5
65 sE
6.5 0n
[ 00

1\ U]

(=}

|
<

40.53; 30.40; 0.00
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Floor plan:

* Indoor Climate and Energy

File Edit Wiew Insert Object Tools Options ‘Window Help
DEES | saR k0@ p K|
®

[ roperties  Pelette
Zone 1 - ||} General Schema|F\UUfplaﬂ\3D plan | Defaults | Outline | Results

Origin Size [m] ~

——i0.7a m i
% [ FER e L

(]

Corners [m], wrt. origin

| o 36
M ss 36
[

55

impot¢AD | [ Mewzone | [ IFC Mapping | Viewsize | | Leval: 0.0 m ]

< |
CIBSE_GBA1L -0.255m 7 8B5m I

Z0one; 55mx3.6mx28m

ate and Energy

Eile Edit Wiew Insert Object Tools Options MWindow Help
DEES sl oy |Lr [ EOS

* —_—
Palette By Zone: a zone in CIBSE_G6A1_ICE4_CeDetZon_CeWind [ [=1E3]

General ‘Schema Outline | Results

Insert new object - |

General Geometry

Model fidelity .
b Occupant Room height | 2.8 m
8 Equipment ‘Chmate Floor height | 4 Tm
i above ground
“-@ Light =i

Humber of zones of this type
Calc. complex ¢
== Wall mass 0.0 "

Loss factor for thermal bridges

- T
e
Enclosing surfaces 325&332
B
B Floor S
[ Ceiling
Air handling = wall 1 !
Select central air handling unit = Wall 2

‘A\r Handling Unit == Wall 3
M \Wall 4

System type CAY Drawing editor for
shape and position in
= = Exhaust air for cav | 0.1844 Irs m2 the floor plan:
With name Auto
i N Loads ———— — rlmermalmasses ———————————
[ Gradient Well-rixed v
& Equipment 1

and description Auto Gradient g R b Occupant 1

Supply air / exhaust air 1

Convective internal mass
@ 1 Controller setpnints

‘ Office, strict control

Leak area at 4 Pa, 1 m above floor| 1 JE-B m2

Air velocity in the occupied zone 0.1 m's

Zone
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Window:

Window:

Adjacent zone temperature:

o

ools  Options o

DSHS s B[k Lr | EO®

—
|#a§ ¥ Wall 4: an enclosing element in CIBSE_G6A1.Zone 1

Object:
Windaw

Xmin 04 m

¥ min [015  Jm 0.4

!

X-size 28 m

V-size 25 m

Xmax 32 m

¥ max [265  Jm

Area =7.0m2

< I3
Wall 4 1.864m 0.024m |

Window  Help

Ele Edt Vew [nsert ohject Tools Options

DEES| s h@|% o L> N

‘duubla pane

Opening schedule ‘Never open

Frame fraction of the tetal window area 1.0E-6 01
l
Frame U-value 2.94 Wiim2 %)

P Glass construction

Internal window shading

External window shading

No external shading

Device Double pane reference

Deviee [Defauli] No internal shad name Description
Control \ND"E— |doutle pane
Schedule A e Shading coefficients

Absolute value ~Single pane reference

Glazing U-value

Drawing view from the side to describe the SHGC, Solar Heat Gain Coef

Internal ernissivity

‘u 8 04

un 2195 |
Object
Hame Window T, Solar transmittance
Description | Window “n 1525 | Extemal emissivity
[ oK | [ saveas. | [ camcel | [ Hew ]

[ Window. Window

ate and Energy
dow

Ogtians

Insert Object Tools

e
NEhd8 | sm@lton | Lp v Ea®

- W
i . .
d B Wall 1: an enclosing element in CIBSE_G6A1.Zone 1

Surface | Advanced | Outiine

28 m

Thermal connection
If no adjacent zone or face:
€ Ignore net heat transmission

& Constant temp on other side:

€ Similar + offset
€ Connect to face:
 Connect to ground

Notes: 1) Ghoice "Connect to ground” has priority over connection to adjacent face.
2) I "lgnore ..." is selected for both ceiing and floor, and neither of ther is adjacent to
another zone, they are treated as adjacent to each other.

ex ceiling

ces

Dravwing editor for
shape and postion in
the floer plan:

c

For external
constructions

40
o)
3]
50

|Intemal Wall 1

For internal

|IntEmaI wvall 1

Inner surface |Defaul surface

Outer surface |Default surface

Jwain1

Internal masses

HTA LUZERN
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Wall constructions:

Wall surfaces:
Controller setpoints:

Can be entered 1:1. The order of the construction layers of the floor is not clear
from CIBSE TM 33, but does not have any influence to the results because of static

conditions.

Longwave emissivity 0.9 -> default

M Setpoint collection

Control setpoints

min max
Comfort temperature 21 21 Deg-C max
heating
Design temperature Deg-C air temp
Mech. exhaust air flow | 0 10 lis m2 max
cooling
Relative humidity 0 100 %
Level of CO2 0 10000 ppm {vol) temp_throttie
Dayight at workplace 0 50000 Lux s
e ! The control action of heating and
} ) cooling depends on the controller
Variable setpoints used. Defaults ara P cantrol far
Min comfort temperature |<va\ue not set> v‘ radiators and Pl for cooling units.
Max comfort temperature | cvalue not set> 3 ‘
Object
Hame Office, strict contral
Description
Close ‘ [ Save ] [ Save as. ] [ Help

No air preconditioning:

*/ Indoor Climate and Energy
Flle Edit Yiew Insert Ohject Tools Options Window Help

DEES|s@m|(%od Lp|K

,
Ahu plart | ambiert | control | JLE AT Handling Unit: the air handling unit in CIBSE_G6A1_ICFE4_CeDetZon_CeWind
o L Schema | Outiine
Math ‘ Digcrete ‘ Logic: | Sources Main
- _—
System components Efficiency, heat exchanger 0.8 = Efficiency, supply fan
" n E .
Air to air heat " @ Pressure head, supply fan B00.0 Pa Efficiency. exhaust fan
exchanger -
&) Pressure head, exhaust fan 4000 Pa UCIT IO G CIE L
fan and system
Mixing box Setpoint for supply air temperature The operation of the heat The operation of the fans is
exchanger is given as a given as a schedule here
Constant  ~ schedule here
Heating coil :
: Hesting coil Caoling coil
\_/ efficiency efficiency
Cooling coil :
| :
Adiabatic AN C—>| “Ian AN
evaporative 1 1
humidifier el L
Fans Recycle @ X0 2
Steam
humidifier
Fan
Additional parameters can be reached within the corresponding Results
componsnts for:
Air split EFNTR Bd AHU temperatures
- temperature change for liquid side of coils
. - lowest allowable exhaust temperature in heat sxchangsr
Air merge

Air Handling Unit
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Prepare heat emitter:

ools.

Options  Window

o

General | Schema | Outiine | Results

General Geometry.

Model fidelity Roem height | 2 8 =

‘Defau\l "‘ Floor I ]
above grou m

lumber of zones of this type

Loss factor for thermat bridges | 0.0 wre

M| Equipment 1: a set of equipment units in CIBSE_G6A1.Zone 1

i Ccontrolier setpoints
‘Dfﬂ:a‘ strict control

Equipment load

I

Arhanging lumber of units: 1
Select central air handling unit
J Sehedule |EquipmentSchedule ~
‘A\r Handling Unit v‘
Emitted heat per unit 10000 W Orlyihis consunes
clecirical eneray

v
Bdaustairfor cav (01844 ] yamz

Loass —
Gradient T Tem||lk O‘lcspam 1 €02 per unit [00 Jmos

Supply air / exhaust air 1 (R

Name. Equipment 1
Leak arca at 4Pa, 1m abovefloor| 1. 0E-6 | m2

Air velocity in the occupied zone | 0.1 mis

Long wave radistion fraction (0.0 ] 01

Eritted as weter vapor, i.e
kgis  the evaporation heat is not
removed from the air

Gradient cal

n Equipment

|Eauipment 1: Equipment |

Never present occupant (for reading of operative temperature):

imate and Energy.

e Edt Vew Insert Object ook Options Window Help

DEEHS| s @ %o x| Ly W

General | Schema | Qutline | Results

General Geometry
hodclifidcliy Room height [ 2.0 m
= || v
4 above ground m =i =
Humber of zones of this type
Calc. complex ceiling

Loss factor for thermat bridges | 0.0 wre

i controlier setpoints
|Office, strict control MO

Airhandling ———————————————

Enclosing surfaces

e

S

Select central air handling unit

‘A\r Handling Unit K ‘ Group of people adding to the zone load

System type Humber of people | |

Exhaust air for CAV. [U 1944 Ifs 2 Sehedule |NEver present v ‘B
Gradient cal n Loads —————— 4 Activity level 1.0 MET

oo || [ Eapment cwmng  [05__Jawo

Supply air / exhaust air 1 - :)Il::j e

Leak area at 4Pa, 1 m above floor| 1.0E-6 | m2 beserition | Gozupant

Air velocity in the occupied zone | 0.1 mis ‘

Joceupant 1: occupant

Advanced level:

Indoor.

ate and Energy
e Edt Vew Insert Object ook Options Window Help

DEEHS|se@ (%o n|Lp W

General | schema Fluuri General| Schema | outiine | Results

[ 0 ama atical mode B 6 o =)
Gereral | Qutline | Code

NMFZONE (CEDETZON)
03 Interfaces

o QF TOVALL[1:8]

TOVIND[1:1]
- QE RADVIND[1:1]
# QF SURFLIGHT[1:1]
o QF TOCYWIND[1:1]
- QF TOHCFRONT[1:0] Boundary connection with .. Connectwith interface
~Q TORCBACK[1:0] O built-in object & CIBSE_G6A1 (2]
& TocTEv (301 ®lbjeciin | @ AirHandling Unit
{~CFTERM_0 <---> SUPPLY.ZONE = @ Plant
o+ QF TERM[1:2) Zone 1
5-QF SETOCC[1:1]
- QF OCCCLOTHING[1:1] EMETERGLITE
L QF SETEQUIP[1:1] EMETEREQUIP2ZONE

ey EMETERELHEAT a
@& CTRLOCALUNIT[1:0]
{~CQF CTRLLIGHT <-—— LIB.CONTROL.ALVAVS_ OFF
{~CF AUTOCTRLLIGHT Emeter_1 v
{~CF LITELEVEL
: T )
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+ Indoor, Climate and Energy.
File Edit View Insert Object Tools Opbions ‘“Window Help

DSHE| @k od|Lp|w
¥ Zone B

- Connect variable PICONTR.SETPOINT

To get the value of

@usevalue [21
O use the initial val}

General| Schema | Outline | Results

Zone 1

O connectto avariable of

1: Zone 1 [ |
2 CIBSE_G6A1
<MODEL>
<ZONE>
<MACRO>
<BUILDING=>
B PICONTR: a mathematic <SYSTEM>

¢
| | General |outine | coge| | RO0T

PICONTR (EICONTR) Comnest

B0 Interfaces
QF OUTSIGHALLINK[1:1]
L@ OUTSIGHALLINK[1] <—
= & SETPOINTLINK
(F MEASURELINK
(3 Variables

E=0.0
OUTSIGNALTEMP = 0.5
3 Paransters

B INTEG(start=0.0) = 0.0
B OUTSIGNAL(start=0.5) = 0.5
m
B YEASURE (start=18.0) = 18.0
=
=

|zone 1: Zone

Eie Edit View Insert Object Tools Options ‘Window Hel
DEE8 sma/kton/Lr || EBOos
®i CiB 6 Dokumente und Ein 8 Zon a zone in CIB 6 !E

General| Schema | Floor plan | 3D plan || General| Schema |Outiine | Resutts

Indoor Climate and Enerf| | -2~ =2 &% A& A Zone 1

1] ONE: a mathematical mod B 6 jm}
General | Qutiine | Code

[ %W LUMEFFDR[1:1]
=Wl LUMEFFDF(1:1]

oMl LTSPEC[1:1] m CONVTYPE[2] 0.

oMl LUMEFF[1:1] m CONVTYPE[3] 5

+- Wl MISCSELECTOR[ | | ™ CONVTYPE[] 2.5

+- Wl EPSSURF[1:8] W CONVTYPE[S] 07 =

<~ Wl REFLSURF[1:8] CONVTYPE[B]
oWl SLOPESURF[1: 8

=Wl MATNSURF[1:7]

L
oWl SUBSUB[1:1. 1
- W COORDVERT[1:1!
VERTSURF([1:9,
oWl VERTMAIN[L:6.

TOCOR[1: 1, 1:iw
| >

=
v

 Indoor Climate and Energy.
Edit

File View Insert Object

nEdas|rrelron L || EOS

Tocls  Options  Window  Help

M 4SBuilding body: nmf algorithmic object in CiB... [2 /B[]
General | Outline | Cade n en
[ ARGIETNCFACE(Start=0 U] = I Teg
| & RIEVEMNWDH(start=27 07 = —56 23 Deg Results
| o ETEVSUNARB(start-27 0) - ~56.23 Deg
[ p—— 179.5 Deg
t- CARB(stazt=0.0) Wir
ATR <-- CLIMATE PAIR2 ol
B TATR <—— CLIMATE TAIR?
™ TGROUND <—- CLIKATE. TGROUKD Zones Air Climate Processor
B TSKY <— 17 Deg-C
Lm0 gaTR «— CLIMATE YaTR? O
L m 7 PR
HUMAIR <—— CLTMATE HUMATR Y one iy
| B UINDDIR <-- CLIKATE.WINDDIR2
| GINDVEL <—- CLIWATE vINDVEL EURingRAIDdoN)
L= IDTRNORM <— CLIHATE. IDIRNORI e
IDIFFHOR <-— CLIMATE. IDIFFHORZ
ELEVSUN <—- CLIMATE ELEVSUN
UTSUN <—- CLTMATE . AZIHUT
L m eEFId)
@ IDIRHOR = 0.0 W2
©I IDIFFSKY = 0.0 W/m2
©I IDIFFGRD = 0.0 W/m2
I PRESSCOEFF = 0.0 dinless e e
B FGROUNDLEAK[1:0] SIS
L& PRESSTNKCORFF[1.0] Lot Glob Prim
B-(0 Faraneters
CIBSE_GEA1_ICE4_CeDetZon_CeWind_CorH_AdaptedTSky
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NMF-Code: The code cedetzon.nmf has to be simplified in order to correspond with the Tm33
reference model: Instead of distributing the irradiative heat to all surfaces, itis
distributed to the walls, floor and ceiling only. No part of theirradiative heat
hitsthe window surface

Changed parts of the code:

New parameter: Area ATot Wl | cP

Parameter proc Ng: ATotWall := Sumi=1, nwall ASurf[i] END_SUM
Call of function: CALL | wfacrad(nWal |, ASurf, ATot Vil | , psi | wrad);
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6.2 Resaults
Test Model Temperature (/°C) of stated surface Air temp./°C Res. Temp /°C
Number CIBSE: 1 2 3 4 5 6 7
Number |CE: 5 4 3 6 2 1 7
Al Reference 20.5 20.6 20.5 19.4 20.9 20.2 111 222 21.0
Basic 20.6 20.6 20.6 19.0 20.9 20.1 111 222 21.0
Simple This method is not recommended for surface temperatures 221
ICE4 20.5 20.7 20.5 19.3 20.9 20.2 11.3 22.1 20.9
A2 Reference 20.8 21.0 20.8 19.7 20.9 20.8 11.2 21.3 ??20.7 ?7?
Basic 20.9 20.9 20.9 194 21.0 20.8 11.2 21.3 20.7
Simple This method is not recommended for surface temperatures 21.3
ICE4 21.1 21.2 21.1 19.9 21.2 21.0 114 21.6 21.0
ICE 4* 20.8 20.9 20.8 19.6 20.9 20.7 11.2 21.2 20.6
Bl Reference 20.2 19.0 19.0 19.2 20.8 19.7 11.0 22.8 21.0
Basic 20.3 18.9 18.9 18.9 20.8 19.6 10.9 22.8 20.9
Simple This method is not recommended for surface temperatures 22.6
ICE4 20.3 18.9 18.9 19.1 20.8 19.7 11.2 22.8 21.0
B2 Reference 20.9 19.6 195 19.8 21.0 20.9 11.3 21.2 ??20.5?7?
Basic 20.9 195 195 194 21.0 21.0 11.2 21.2 20.5
Simple This method is not recommended for surface temperatures 211
ICE4 21.4 20.1 20.0 20.2 215 21.3 114 21.6 20.9
ICE 4* 20.9 19.6 195 19.7 21.0 20.9 111 21.1 20.4

Table 6: Test G6: Predicted temperatures. ICE4*: Adapted Top (A2:20.7; B2:20.5).

Test Model Heat loss/ W Test Model Heat loss/ W
Fabric Infiltration Totd Fabric Infiltration Total
Al Reference 542 121 663 B1 Reference 831 496 1327
Basic 541 121 662 Basic 830 496 1326
Simple 568 120 668 Simple 860 491 1352
ICE4 523 122 645 ICE4 820 499 1319
A2 Reference 556 117 673 B2 Reference 862 465 1327
Basic 554 117 671 Basic 859 465 1324
Simple 574 117 690 Simple 877 464 1342
ICE4 528 118 646 ICE4 837 468 1305

Table 7: Test G6: Predicted heat loss. | CE 4 with CeDetZon and CeWind model and adapted TSky (-17 °C).

___________________________________________________________________________________________________________________|
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7. Test G7: Annual cooling and heating demand

7.1 Implementation in IDA ICE

Location/ Climatic file: TRY -Weaterfile for London (HEBTRY _TAB.PRN)

M| London area: Heathrow/Bracknell: resource object in CIBSE_G71 @@I@|
Position
e (UK 1 Climate definition
cy [ London, Heathrow 1 Filename
Latitude 5148 Joeg  Elevation 24 Im [HEBTRY_TAB PRN I
Longitude 045 o Time zone 0 [
(08 _Joeo LI e — =
Design days
Wwinter Summer Position
Deg-C

6 74 Degec Station [ London ]

02 18.7 Deg-C Country [ UK ]

70 a0 Deg ) -

27 a5 e Latitude 5148 Deg Elevation 240 m
Clearness number 1.0 1.0 01 Lemrimity 0.45 Degy sl 0 h
Obj i
(B LondonHeathrow ﬁ'"'“‘ Lo FontrorErare]

ame
Deseription Data fram ASHRAE Fundamentals 2001 Ondon area: Reatnrow/bBrackne
==Enpbon CIBSE / Met.O Prime Site Weather Data for
Londan
[CCeee J [ sae | [ saveas. | [ mew |

Smulation data;

Calculation  Startup lAdvanced]

Calculation l Startup ] Advanced ]

Type of integration Type of integration
(&) Periodic ) Dynamic O Periodic ®
Time range Time range
From [oo:00:00 | [2007-12-31 From [00:00:00 | [2007-01-01
Ta [24:00:00 | [2007-12-31 Ta [24:00:00 | [2007-12-31
Output step 0.0 h Output step 0.0 h

Ok ] [ Cancel ] [ Help Ok ] [ Cancel ] [ Help
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Building: 6mx8mx27m
3D plan:

* Indoor Climate and Energy

File Edit Yiew Insert Object Tools Options  Window Help

DEdS|sma|2o@|Lh W

Properties By CIBSE_G71: C:\Dokumente und|Einstellungen\Sven\Eigene Dateien\EQUAV1120213-Ass
Building body General | Schema | Floor plan | 3D plan | Defaults | Outling | Results
Min Max Size [m]

«[00 T8 6.0
y[00 T8 80

Z max 2 ? m
Z min 0 m

Floor 15 m2
area

Corners [m], wrt. origin

T oo [
1 = [
6 0.0
| X 0.0
I

: N EREEEE T )

8.74; 3.14; 0.00
Floor plan:
= Indoor Climate and Energy
File Edit Yiew Insert Object Tools Options ‘Window Help
Dedd|sm@|top b | BOR
e ® pr—
Properties  Palstte B CIBSE_G71; C:\Dokumente und EinstellungeniSveniEigene DateienlEQUANT 120213 -Ass... |
ZoneWest General | Schema | Floor plan | 3D plan | Defautts | Outiine | Results
N
Fleor 240 m2
area
Corners [m], wrt. origin
| oo 5
3 8
3 00
] oo 00
[ |
< e [ mpartcap | [ Mewzane | [ IFCMapping | [ viewsmze | [ Levelnm
CIBSE_G71 3.42m -4.32m
HTA LUZERN
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Zone East (equal West): 3mx8mx27m

7 Indoor Climate and Energy

File Edit Miew Insert Object Tools Options ‘Window Help

DEES r2@|(®op| L R EOH

| ZoneWest1: a zone in|CIBSE_G71_ICE4_CeDetZon_DetWind_CorrH AER)
General | Schema | Outline | Results

r General G try

Model fdelity Room height | 2.7 m
|Default H .
loor height
above ground [LI m

’ Calc. complex ceiling ]

Humber of zones of this type

Loss factor for thermal bridges 0o

Enclesing surfaces

B Floor

[ Ceiling

r Air handling H Aall 1
Select central air handling unit o \all 2

|Air Handling Unit . \Vall 3
= Wall 4
System type | CAM Drrarwving editor for

shape and position in

Exhaust air for CAV 0138 the floor plan:

Internal

{ controller setpaints
|Office, naormal control

Gradient calculation |We||,mixed

Gradient “Cim
Supply air / exhaust air 0.999 -
Leak area at 4 Pa, 1 m above floor| 1 E-B m2
Air velocity in the occupied zone 0.1 mis

Window:

* Indoor Climate and Energy

Fle Edt View Insert Object Jools Options Window Help
NEedS sme|top|td (R EO®
g
Properties  Palette M wall 3: an enclosing element in CIBSE_G71.ZoneEast
s Surface | Advanced | Outiine
Window
Xmin [05  Jm
¥ min (02 Jm
X-size 2 m
Y-size 2.25 m
w25 Jn DET-WINDOW
¥ max 245 m
Area=4.5m2
Window
< 2
WWall 3 fview from inside) 4.888m -0.132m
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Window:

* Indoor, Climate and| Energy

Fle Edt Yiew Insert Object Tools Opfions Window Help

DsES| s m@(®op|Lp 2 EOH

Glazing | Clearfair/lowEmissivity

Opening schedule |Always off

Frame fraction of the total window area

Frame U-value

Internal window shading L
Layers

[] Pane

ontol MNove | Fru
Mone [0 Pane: Clear glass
Draw schedule Ahways off

External window shading

Device Mo external shading

Drawing view from the side to describe the exte

Data for selected layer

Object Material |DEFAULTAIR “[v]

Hame Windo THICKMESS

oK ] [ cancel ]

Description ‘ Feature

FRAME. U-WALUE

Glazing layers:

M Glass-Pane E‘ M Glass-Pane El
Glass pane T B Glass pane B
! {front) {back) {front) {back)
Totalshortwave  [0678 ] [0d0s ] [onat ] Total shortwave  [0.788 ] Joorz ] ooz ]
LE] ] |04 ] |04 ] Visible [LE ] |01 ] |01 ]
Diffusion [U.U " IU_U " IU_U '| Diffusion [D i} ‘| ID i} “ ID i} “
Emmisivity Emmisivity Emmisivity Emmisivity
{front) {back) {front) {back)
Longwave [oo T [war ] e ] Longwave [oo 1 eser ] [oEw ]

Thickness 6 mm Thickness 1 mm

Thermal conductivity | 1 06 WilK-m) Thermal conductivity | 1 .06 Wi(K.m)
Object Object
lame Low emissivity glass Hame Clear glass
Description Description
| Close | [ Save ] [ Save as ] | Close | l Save ] [ Save as

Gas properties

Coefficienta  Coefficient b atd°C at 16 °C

Thermal conductivity | 0.0028773 7.7BE-5 0.0240773 00248473  Wi{K.m)
Viscosity AT2IE-6B 4.94E-8 1.7213E-5 1.7713E-5  Wsim2
Specific heat at 969.3 0.01182 972.556 972675 Jikg.Kp

constant pressure
=a+h*T(K)

Molar mass 28.97 kgKmol

Object
Hame DEFALLT-AIR

Save as...

___________________________________________________________________________________________________________________|
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Wall constructions: Can be entered 1:1.

E| Inside floor surface
Description

Y Surface

Wall surfaces:

Inside surface

BN Surface .
B3| Outside wall surface EmiHTE
Outside roof surface Description
Description
Longave emissivity
LT R GBSy 0.9 Shortwave reflectance
Longwave emissivi
g iy Ut Shortwave reflectance 0.7
Longwave emissivity 0.9
Shortwave reflectance 0.2 [ oK I [ Save as... I [ Cancel
Shortwave reflectance 0.1 aK Save as.. T T TT =L T I
oK Save as T TETICET T TTETT T I
I Ok I [ Save as
T T ]
Control setpoints
min max
Comfort temperature 21 25 Deg-C X
heating
Design temperature Deg-C air temp
Mech, exhaustair flow | 0.3 7 lis m2 max
cooling
Relative humi ILI IM Yo
Level of CO2Z 700 1100 ppm {vel) : enrottie
8 ¢
Dayight at workplace Lux " 0
W ! [too  J[to000 ] The control action of heating and
. ) cooling depends on the controller
Variable setpoints used. Defaults are P cantrol far
Min comfort temperature |<va\ue not set> v‘ radiators and Pl for cooling units.
Max comfort temperature |<va\ue JE— v‘
Object
Hame Office, normal control
Description
[ Close [ sae | [ ssess. | [ Hew
Indoor Climate and Energy
dic View Insert Object ls  Ogtians dow  Help
DSHS |y k&% om|Lp|w
L
| Air Handling Unit: the air handling unit in CIBSE_G71_ICE4_CeDetZon_DetWind_CorrH
Schema | Outline
Main
Efficiency, heat exchanger Efficiency. supply fan
Pressure head, supply fan Efficiency, exhaust fan
Temperature increase, supply
Pressure head, exhaust fan fan and system
Setpoint for supply air temperature The operation of the heat The operation of the fans is
G given as a schedule here
] Canstant v| schedule here
N
Fans Recycle \@
Additional parameters can b reached within the corresponding Results
componerts for EA AHU temperatures
- cail efficiencies
- tempersture change for liquid side of coils
- lowest allowable exhaust temperature in heat exchanger
Air Handling Unit
Seite 37/37
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Heating unit:

* Indoor, Climate and Energy

File Edit %iew Insert Object Tools Options window Help
DEESG sty | Lb (R EO®
®

Properties  Palette L

Object:
WatRad

Alternative input data toOrad

X min
¥ min

4.2
0.8
X.slze 01 I'u'l-a)(imum power Pmax 1000000 W
Air temperature at _
0.1 Tair Deg-C
4.3
0.6
m

Y-size maximum power

20
Supply temp at i -
maximum power U [M PEDE
(I

X max
Return temperature  TligOut Deg-C
¥ max
[— at max power ﬁ g
Area=001m2 H-value, exponent H [M -
: of power curve
<
Wall 2 (view from in 12.15m 0.75m

¥
=

Cooling unit:

= Indoor, Climate and Energy Alternative input data to cool

File Edit Yiew Insert ©Object Tools Opti

nEas ‘ 4 B | e i Maximum power P1 1000000] w
3 g
8.3
0
0

Removed heat

dT{coolant-air) Deg-C

Properties  Palette at max, power am

dT{coolant) at

a i Deg-C |
Object: Surf Max. power dTliq g =
CoolCev Lower power P2 W H ‘

| dT{coolant-air) at ' (If{coolam-air)
o 45 m lower power drz g Deak -
dar2 dT
¥ min [L‘I m
P1=P2, dT1-dT2,
X-size 0.1 m P2 and dT2 may be zero, in which case a line iz calculated
V-size 0.1 ul
— 4R ]m [ ok I Cancel ] [ Help ]
¥ max 0.6 m g o B 31')_{
Area=001m2 I
< >
Wall 2 (view from inside) 1.1m 2.205m
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Advanced level:

=*'Indoor Climate and Energy

Fle Edt Yiew Insert Objsct Tooks Options Window Help

DEES|sea ko0 b |R(EOR #

T

General | Sthema | Qutline | Results

General

Bl o= NN ENIRNIEN N ZoneWest1

General | Outline | Code

W HLAVERS[1:0] » Lame

M EPSSURFI[1:0] m CONYTYPE[1] O T

Wk REFLSURFI[1:0] = CONVTYPE[Z] 07

W HCONV([1:0] W CONYTYPEE] & I I
Wk LUMEFFDR[1:1] = CONVTYPE[] 25 m
Wb LUMEFFDF([1:1] W CONVTYPES] 07

= CONVTYPEE] 5

B ILTSPEC[1:1]
B LUMEFF[1:1]
% MISCSELECTOR[1:0] -
Bk EPSSURF[1:12]
% REFISURF[1:12]
% SLOPESURF[1:12]

W HATNSURF[1:11]

W10, 1:1]

W RHO[1:0. 1:1]

W LAMBDA[1:0. 1:1]
WhcP[1:0, 1:1]

W ToCoP[1:0, 1:3] -

ZoneWyest]

7.2 Results

Test Heating demand / Cooling demand /
kWh kWh

CIBSE ICE 4 CIBSE ICE 4
T™M33 Detwind T™M33 Detwind
Perez Perez

Gr1l 2'592 2569 1'025 1'007
Gr2 3257 3458 449 398
G7.3 2653 2'694 1'236 1328
G74 3155 3332 474 466

Table 8: Test G7: Predicted heating and cooling loads.
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8. Test G8: Overheating risk

8.1 Implementationin IDA ICE

Changesfrom Test 7: - Change climate fileto HEBDSY 89 _TAB.prn
- Take out water radiators and cooling devices
- Change exhaust air for CAV to 0.7501 /s m?
- Rebuild model and redo the advanced level changes (ConvType)
- Output Step = 1 hour

Longwave radiation model simplification: CIBSE TM33 calculates with a constant radiative heat transfer
coefficient 5.7 W/m?K. To take this model simplification in account, the
parameters of the room model are set as followed:

? EPSSURF[1...8] = 10° 10°, 0.063, 0.063, 0.063, 0.063, 10°, 10°®
? CONVTYPE][L...6] = 0, 6.856, 11.156, 8.22508, 6.856, 11.156

___________________________________________________________________________________________________________________|
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8.2 Results
) 600 \\\ T ] 600 N [
P I A NeA —casecsz ||
z‘é 400 - \ § 400 \\ \\
[ g
g 300 \ X e 30 \\\\ \\
£ 200 | \ g a0 \i\
g 100 - \ . \‘
- I - &
0 N 0 T

30 31 32 33 34 35 36 37 38 39 40 27 28 29 30 31 32 33 34 35 36
Temperature / °C Temperature / °C
600
600 Ty T ] AVAN [
S 500 \ 2 500 N\
2 A\ | —CaseG8.3 2 N\ | —CaseG8.4
‘é 400 \\ S 400 - \\\
£
[] [3]
© 300 \ o 300 A\N \
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8 200 NN\ © \\s\\
3 100 \\‘ e 100 \ \
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Figure 15: Test G8, Results by ICE 4 (red) compared to the tolerance given in TM 33 (black)
(simplified long wave irradiation model).
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9. Test G9: Infiltration and ventilation

9.1 Implementationin IDA ICE

Weather file; 1 12. 10 50. 00 90. 00 2.00 0.00 0.00
8760 12. 10 50. 00 90. 00 2.00 0.00 0.00
Smulation data;
B[ Simulation  data rz|

Calculation lAdvanced]

Ty

integration

O Dynamic
Time range
From ||uu:uu:nn | ||2uu?—01—01
To ||24:uu:nn | ||2uu?—01—01

[ OK ] [ Cancel ] [ Help ]

Building: 10mx10mx6m
3D plan:

* Indoor. Climate and Energy

Fle Edt View Insert Object Tooks Options Window Help

heda sa@(zom|Lp | EHo®

Properties W CIBSE_G91: C:\Dokumente und Einstellungen\SveniFigene Dateien\EQUAV 12021 3-Assistance-FQUANCL... EHElE‘
Room 4 ~
Origin Size [m]
x [5 Jen ]
vy [0 50
= (00 ][8
00 Joeg
Floor 250 m2
area
Corners [m], wrt. origin
0.0 5
] s 5
] 5 oo
[ a0 oo
|
g 3

2.70; -5.17, 0.00
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Floor plan:

* Indoor. ate and Energy

File Edit View Insert Object Iools Options Window Help
DEES |48 R0@|[Lp | EO®

W s
Properties  Palette BN CIBSE_G91: C:\Dokumente und Einstellungen\Sven\Eigene Dateien\EQUAV1120213 Assistance EQUANCI... [’._H’E‘rz‘

Room 1 ~ |l General Schema|F|DDfP‘B” ‘ED plan | Defaults | Outline | Results

Origin Size [m]
x [0 5.0 N ——1Am

f

0.0 Deg

Floor 2510 m2
area

Corners [m], wrt. origin

00 5
g 5 iz 2
5 [t}
0o oo

NI

L |
< | > N Impaort CAD ] [ MNew zane ] [ IFC Mapping Wiew size ] [ Lewel: 0.0 m

CIBSE_G91 -3.67m 13.06m

ZonesRoom1-Room4: 5mx5mx6m

7 Indoor Climate and Energy:

v Insert Object Tools Options ndow  Help
DEES| s 2| |(®o@ | Lp K
lm M |Room 1: a zone in CIBSE_G91
General \Schema Outline | Results

Inzert new object ~ 8

General Geometry
b Occupant Model fidelity Room height | B m
&8 Equipment |Default "| Floor height
& Light above ground [M w
. Humber of zones of this type
Calc. complex cei
52 Wall mass Loss factor for thermal bridges | 0.0 W

Enclosing surfaces

GIATATiTS
s
T
AN

[H Convective intermal mass

i Coniroller setpoinis

il

[fixa0°C ]
Air handling
Select central air handling unit
|A\r Handling Unit V|
System type CAY v Drawing ecitor for
shape and postion in Floor plan

the floor plan,

Exhaust air for cav | 1.0E-G lis m2
Gradient 0 Loads ———— r Internalmasses ——————
Gradient “Cim

Supply air | exhaust air 0955 &

Leak area at 4Pa, 1 m above floor| 1. 0E-6 m2
Air velocity in the occupied zone | [.1 mis

and description Auta [v]

Roam 1
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Wall constructions:
Wall surfaces:

Controller setpoints:

Not important.
Default

Fel! Formatmallen &r inte definierad.

Fixed temperature (20 °C for Room 1 and 4, 22 °C for Room 2 and 3)

LL | Setpoint collection

X

Control setpoints .
min max 20 _
Comfort temperature [ 20 -| [ 20 —| Deg-C D= ' '
heating '
Design temperature [ -| [ —| Deg-C : i air tempp
Mech. exhaust air flow I 0.3 -| I 7 —| I's m2 o
cooling
Relative humicdity I 20 —| I 80 —| %
Level of CO2 [?DD —| [ 1100 —| ppm {vol) P tamp_throttie
Dayight at workplace 1ao 10000 Lux I ) )
sl C [ -| [ -| The control action of heating and
. . coaling depends on the cantraller
Variable setpoints ugzed. Defaults are P contral for
Min comfort temperature |<value not set= V| radiators and Pl for cooling units.
Max comfort temperature | =yalue not set> v |
Object
Hame fix20°C
Description
[ Close | [ Save ] [ Save as... ] [ Help

AHU:

Heating unit:

Not important (no AHU)

Tobesetinall rooms:

File Edit Wiew Insert Object Tools Options Window Help
DeE3 |tk @|Lr || ECH
o =
Properties  Falette ,.l M Wall 2: an enclosing element in CIBSE_GS... E\@|E| H‘E
e Surface | Advanced | Outline
WatRad 5
——i0.758 m
X min 25 m e
ks (2 m By Water Radiator
X-size 0.1 m
e 0.1 m Alternative input data toOrad
X max 28 m
Vmax (31 Im
Area = 0.01 m2 Maximum power Pmax ]DDDDDd W
Air temperature at N
maximum power Tair 20 Deg-C = n
Supply temp at Tligin Deq-C n
maximum power [55—1 o j
Return temperature  Tligout | 45 Deg-C —
at max power [—-I
H-value, exponent H 1.28 °
of POWeEr curve
< » ok | [ Cancel ] [ Help
Wall 2 I |
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Cooling unit:

M Cooling device

Tobesetinal rooms:

Fel! Formatmallen &r inte definierad.

:* Indoor Climate and Energy Q@El
File Edit ¥iew Insert Object Tools Options Window Help
NEEg s2a|xow|ip|w Bo®
=]
[ N I

Fropertiss  Palette | B4 Wall 2: an enclosing element in CIBSE_GS... @@@I B E;]a
Object: Surface | Advanced | Outline
CoolDev try =

o ———75m height | B m
X min IA o eight 11 ]
¥ min ] m faround m

max, power
Lower power

dT{coolant-air} at
lower power

F1=P2, dT1=dT2,

Dor S
P . e
ARternative input data to cool eiling e
Removed heat Al 1
all 2
immpower P10 | 10000000 w o . Ly
Maximum power [k all 3
dT{coolant-air}
at max. aT Deg-C all 4 0 = 4
. power Drawing editor fof
shape and position in Floor plan
dT{coolant) at dTliq Deg-C the floor plan:

P2 W

p1 | 1000000 w
g
2.8
0
0

dT2 Deg-C (I'I':(coolam-air}

e ]
ELI.
LI
(e ]

dT2 dam

c. complex ceiling

ng surfaces

e
o

R

SR
ST
GERE
pa e

e
el =

£
2
o

Internal masses

P2 and dT2 may ke zero, in which case a ling is calculated

| oK |[ Cancel ][ Help

Leaks:

All 10 Leaks can be set in standard level. The flow coefficients have to be
multiplied by temperature dependant air density to get kg/(s Pa**n) instead of

m/(s Pa**n):

m3/(sPa**0.5) °C kg/m3 | kg/(sPa**0.5) m3/(sPa**0.5) °C kg/m3 | kg/(sPa**0.5)
Bl 0.01667 20 1.2041  0.02007235 Bl 0.01667 20 1.2041  0.02007235
B2 0.03333 12.1 1.2378  0.04125587 B2 0.03333 12.1 1.2378  0.04125587
B3 0.01667 12.1 1.2378 = 0.02063413 B3 0.01667 12.1 1.2378  0.02063413
B4 0.03333 22 1.1959  0.03985935 B4 0.03333 12.1 1.2378  0.04125587
B5 0.01667 12.1 1.2378 @ 0.02063413 B5 0.01667 12.1 1.2378  0.02063413
B6 0.01667 12.1 1.2378  0.02063413 B6 0.01667 12.1 1.2378  0.02063413
R1 0.01667 22 1.1959  0.01993565 R1 0.01667 22 1.1959 @ 0.01993565
R2 0.01667 20 1.2041 = 0.02007235 R2 0.01667 20 1.2041 = 0.02007235
D1 0.00833 20 1.2041  0.01003015 D1 0.00833 22 1.1959  0.009961847
D2 0.025 22 1.1959 0.0298975 D2 0.025 22 1.1959 0.0298975

Table 9: G9.1 flow coefficients.

Table 10: G9.2 flow coefficients.

m3/(sPa**0.5) °C kg/m3 _kg/(sPa**0.5) m3/(sPa**0.5) °C  kg/m3 _kg/(sPa**0.5)
Bl 0.01667 20 1.2041  0.02007235 Bl 0.01667 20 1.2041  0.02007235
B2 0.03333 12.1 1.2378  0.04125587 B2 0.03333 12.1 1.2378  0.04125587
B3 0.01667 12.1 1.2378 @ 0.02063413 B3 0.01667 12.1 1.2378  0.02063413
B4 0.03333 12.1 1.2378  0.04125587 B4 0.03333 22 1.1959  0.03985935
B5 0.01667 12.1 1.2378 @ 0.02063413 B5 0.01667 12.1 1.2378  0.02063413
B6 0.01667 12.1 1.2378  0.02063413 B6 0.01667 12.1 1.2378  0.02063413
R1 0.01667 22 1.1959  0.01993565 R1 0.01667 22 1.1959 = 0.01993565
R2 0.01667 12.1 1.2378 @ 0.02063413 R2 0.01667 20 1.2041  0.02007235
D1 0.00833 22 1.1959 0.009961847 D1 0.00833 20 1.2041  0.01003015
D2 0.025 22 1.1959 0.0298975 D2 0.025 22 1.1959 0.0298975

Table 11: G9.3 flow coefficients.

Table 12: G9.4 flow coefficients.
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7 Indoor, Climate and Energy
file Edit Wew Insert Object Tools Options Window Help

DEEHS | 4@ ®0@|Lp K|

Properties  Palstte

Object:
B4

x 25 m (Lot
v 1 m O LeakarcaatdPa [ ] m2

% Powerlow coeff. 0.02732 kais Pa*'n)
Leak area 0.001 P I nt 05
Leak a owerlow exponer

Object
lame Leak

01 &

Description | | eak

Wall 3 (view fram inside)

System parameters. DPO_AIR

ndoor, Climate and Energy.
File Edit Yew Insert Object Tools Options Window Help

DEES| s m@|®o @b K|

By CIBSE_G91: C:\Dokumente und EinstellungeniSven\Figene Dateien\EQUAY1 12021 3-Assistance-EQ...

General | Schema | Floor plan | 3D plan Defau\ts‘OUﬂ\ﬂE Results

o CIESE_G91 #1 Mame Wal.. S Unit C.. Descri|||

(3 ID2 resources = DPO_AR 10 Fa
& Location = Stockholm/Eromna
Y[* Vind profile = Vind profils CIBSETH33IGO
# Climate = Stockholm, Bromma—1977

[#] Site object

M Sinulation data

=@M Systen parancters

(— B JATER_MMIN = 1. 0E-4 kgs=

— B ATR_MMIN = 1.0E-5 kg-s

— B CPLIQ = 4187 J-(kg K)

(— B RHOAIR20 = 1.2 kg/n3

— B TENF_THROTTLE 2.0 Deg-C

(— B COOLPANEL _OFFSET = 2.0 Deg-C

DFO_ATIR NATURAL
(— B DPO_WATER = 200 Pa

— B EXTERNAL LEAK N = 0.6

(— B THTERWAL_SHADING_CONTROL_LEVEL = 100

— B JINDOU_FRAME ABSORPTANCE = 0.5

(— B MAX _TEMP_TIME = 15

— B CO2_AMBIENT = 400.0 ppm (wol)

— B YENT OFF_INFILTRATION = 0.1 l/{= m2 ext
(— M REF_CELL_SIZE = 0.03 n v
| >

1.0E-& Pa

23
|~
152
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Wind profile: Wind speed should not vary with height:

® Wind Profile E]

T Wind profile CIBSETM33GS
Description |

AD_COEFF ’17

A_EXP 1.0E-§
QK ] [ Save as.. ] [ Cancel ] [ Help ]

Pressure coefficients:

.% Pressure Coefficients

Fressure Coefficients
Face - Building body
1 f2 fa f4 Crawl Roof
Angle space
0.0 0.7 05 0.2 05 0.0 08
450 | 035 0.35 0.4 0.4 0.0 07
90.0 05 07 05 0.2 0.0 06
1350 | -04 0.35 0.35 0.4 0.0 05
1800 | -02 05 0.7 05 0.0 0.4
2250 | -04 0.4 0.35 0.35 0.0 05
270 | 05 0.2 05 0.7 0.0 0B
3150 | 035 0.4 0.4 0.35 0.0 07
[ oK | [ Cancel ] [ Help
9.2 Reaults
Connection Air flow rate/ L/s
Test 1 Test 2 Test 3 Test4
CIBSETM33 ICE4 CIBSETM33 ICE4 CIBSETM33' ICE4 CIBSETM33 ICE4
Entering room 1 viaB1 -11.6 -11.7 -20.6 -20.8 -36.0 -36.5 -20.4 -20.5
Entering room 1 via B2 16.6 16.8 17.1 17.4 29.9 305 28.7 29.1
Entering room 1viaD1 -55 -5.6 3.4 3.4 6.0 5.9 -9.2 -9.3
Entering room 2 viaB6 26.4 26.7 11.6 11.6 13.6 13.2 394 39.8
Entering room 2 viaR1 -27.3 -275 -11.7 -11.7 -14.0 -13.4 -40.7 -41.1
Entering room 3 viaB3 13.8 13.8 53 5.3 9.0 9.3 234 23.7
Entering room 3 viaB4 -7.2 -6.9 105 10.7 18.0 18.5 -17.4 -17.4
Entering room 3 viaD2 -12.7 -12.8 -12.8 -12.9 -21.4 -22.1 -16.2 -16.4
Entering room 4 via R2 -21.1 -21.3 -234 -23.7 38.7 40.0 -23.7 -23.9
Entering room 4 viaB5 8.3 84 10.6 10.8 17.2 17.9 7.2 7.4

Table 13: Test G9 Air flow rate results.
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10. Test G10: Air handling unit test

10.1 Implementation in IDA ICE

Walls;

Indoor Climate and Energy

ols Options Window  Help

DEEg|rem/Ron|Lp | EOS

General | Floor plan| 30 p\an‘ Defaults ‘Out\me Results

Default settings

Template for new zones |Stamdard Z0ne

Model fidelity Climate v

Elements of

0 Edemalwalls Lightinsulated M Material

0 Internal walls Lightinswlj M Wall definition

@ internal floors Lightinsulf Mame

Light insulation
D

Cancel

[Lightinsulated
0 Roor Lightinsul

Deseription

 External foor Lightinsul
[ Glazing 3 pane gl
Jf Door construction [use wall § U-value 0.3292 WM 27K

B Internal window shading g jntern; Layers
Floor topMVall inside Material

M8 DAResouves @ Database [aoo ] | |Ligt insulation “[
Thickness
CIBSE_G10AHU1 o1 [m

Floor bottomall outside

Heat conductivity ‘EI 036 WM Ky

Density kafm3

Specific heat Jiko K

0K ] [ Save as ] [ Cancel ] [ Help

Building: 12mx12mx5m
Zone: 1I0mx10mx3m

3D plan:

cls  Options dow
DEES | tm@|%on|ty W
%
M CIBSE_G10AHU1T: C:\Dokumente und Einstellungen\Sven)Eigene Dateien\EQUAN 120213 Assista.

Froperties

General | Schema | Fioor plan| 30 plan | Defaults | Outline | Results

Building body
Min Max _Size [m]

x| 0.0 12 12.0
y |00 12 12.0

2 max 5 m
zmin oo m

Floor 144 m2
area
Corners [m], wrt. origin
Tl oo 12
I 12
B EE 0.0
0.0 0.0
< | &

-13.29; 6.09; 0.00
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Floor plan:

Indoor Climate and Energy
File Edit Wiew Insert Object Tools Options window Help

NSHdS bRt 0r Lp (R ECHE

Properties  Paletts B CIBSE_G10AHU1: C:\Dokumente und EinstellungeniSveniigene Dateien\EQUAY1 120213-Assista... E”E”g‘
Zone «~ |[ll General Schemal Floor plan |SD plan | Defaults | Outline | Results
Origin Size [m]
x |1 0.0 N
v [1 J10o0 ] 1 ——20m
2 [1 13 ] '
00 Joeo
Floor 1000 m2 s

area

Corners [m], wrt. origin

| oo 10

10 10 4 oo |f2
10 0o
0.0 0.0

4

] Impart CAD ] [ Mew zone ] [ IFC Mapping Wiew size ] [ Level 0.0 m

< >
CIESE_G10AHU 13.24m 11.56m

Zone: AHU2: Equipment is used for humidity control (see later: Advanced level)
AHU3: Equipment is used for latent gain

ools  Options

Palstte

Insert new object

GEHETB\|Schema Outling | Results

General

b Occupant (LT Room height | 3 Ll
& Equiprent Default v i I
i | S .
1
= Humber of zones of this type L1

== Wall mass Loss factor for thermal bridges | 0.0 (7
m Convective intemal mass Eny ng surfaces

§ Controller setpoints s

B Floor

[ Ceiling
= Wall 1
= Wall 2
= Wall 3
= Wall 4

|Office. narmal contral "|B

Air handling

Select central ai

|A\r Handling Unit

Exhaust air for cAV | B0 ] remz

[ 1l
Gradient caleulation  |\wgll_rnixed g | Loads Internal masses
48 Equipment 1 ‘ " |
Gradient °C

m
Supply air / exhaust air 1 =
Leak area at 4 Pa, 1 m above floor| 0.001 m2 Equipment load
n's

Air veloeity in the occupied zone | 0.1 m

i ™ Equipment 1: a set of equipment units in CIBSE_G10AHU3.Z... E|E|g\

Schedule [08-12 13-17 weekdays « [
| ’7 ——
Equipment load Emitted heat per unit 1] w ggg‘:‘@; S;gf;'y =

Long wave radiation fraction | 0-0 0-1
Emitted! &= water vapor, is
100 kgis  the evaporation heat is not
removed from the air
Object

[0 Jw
Long wave radiation fraction | 0.0 01 Name Eguipment 1
ka's
0.0

g unit
v

Drawing ecitar for

the floor plar

\with harme Auta

and description

a set of equipment units

[

Humber of units

[

Humber of units

Schedule |A\Ways on ~ |@ Moisture e

Only this consumes CO2 per
electrical energy

Emitted heat per unit

Ermittect as water vapor, i.e

Moisture emi 0.004425 the evaporation heat is not Description Equiprrent
removed from the air

€02 per unit mys

Object

Hame Equipment 1

Deseripy

Equipment
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Controller setpoints:

AHU1:

Fixed temperature (23 °C):

Fel! Formatmallen &r inte definierad.

B Setpoint collection

Control setpoints

min max
Comfort temperature 2249 231 Deg-C max
heating
Design temperature Deg-C air temp
Mech. exhaust air flow ] 100000 li's m2 e
cooling
Relative humidity 0 100 %
Leuel of CO2Z 0 10000 ppm {vol) tomp_throttie
Dayight at workplace ] 100000 Lux s ) )
£l C The control action of heating and
. . cooling depends on the controller
Variable setpoints used. Defaults are P control for
Min comfort temperature |<va|ue not set> V‘ radiators and Pl far caoling units
Max comfort temperature |<va|ue not set= w ‘
Ohject
Hame Office, normal control
Description
Close | l Save I [ Save as.. ] [ Help

ndoor Climate and Energy

ject Todls  Options

DEEE s2@(®0p Ly (R Bl
Ahu Plant Ambient | Cortrol

Uity ‘ Inaut ‘ Blocks

Schema | Qutline

Main s

Math | Discrete | Logic | Sources
~

0.7125 o
0.7125 o
1 2

Efficiency, supply fan
Efficiency, exhaust fan

Temperature increase, supply
fan and system

The operation af the heet exchanger
i given as a schedule here

The aperation of the fans is
given as 2 schedule here

-1

! Cooling coil Heating col i 8
| efficiency efficiency :

i[0.84 [ 1

Fans Recycle

System components heat [IJ B -‘
g oleheat Pressure head, supply fan 800 Pa
exchanger

Pressure head, exhaust fan 4000 Pa

: nmf algorithmic object in CI...
Mixing box B —
General | Outine | Cade ;’:"
Heating coil ghck rzereﬂt? select a new schedule or right click and
pen to edi L M[e
‘A\ways off W E

Cooling coil
Adiabatic
evaporative
humidifier

b4 AIIEUEQWEJ

General | Outling | Code

w-%

Result]

F

General | Outling | Code

Click here to select a new schedule or right click and
Opento edit

—_— | Always on

oD

[close | Objectname ce Objecttype  CCSIMCTR

si d cooling coil model with air temperature control oordra
Variables

TAROUT 1151 Deg-C Temp of leaving air

TAIRIN 16.2 Deg-C Temp of enteri nger
TLIQOUT 16.2 Deg-C  Temn of leaving liquid

TLIQIN 50 Deg-C Temp of enteri d

ETA 0.94 dimless  Air side effectiveness at capacity

DTLIQ 12.1 Deg-C Liq side temp rise

Interfaces

AIRFLOWIN <-—-> hx.SUPOUT
AIRFLOWOUT <> hc AIRFLOVYIN
LIQFLOWIN <-—> AHU_Sup_Cold
LIQFLOWOUT <> AHU_Rin_Cold
TEMPSETPOINT

Show connections
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AHU2:

AHUS3:

General | Outiine | Code

M cc: a mathematicalmodel in CIBSE_G10AHUZ.Air Handling Unit

* Indoor. Climate and Energy

fie Edit Wiew [isert Object Iook Options Window Help

DEES | @ ow|Lp|R|EO®
Apu Plant | ambiert | Cortrol | ML) andling e air handling B

Ltilty | Inout ‘ Blocks Schema | Outling

Miath | Discrete | Losic | Sources .
Main s

System compaone Efficiency, heat exchanger

<undefinec] -
800

Al to air heat Pressure head, supply fan
exchanger

Pressure head, exhaust fan

Pa

400.0 Pa

Efficiency, supply fan
Efficiency, exhaust fan

Temperature increase, supply
fan and system

0.7125 B
0.7128 B
175 B

Wixing box

Setpoint for supply air

Heating coil

Cooling coil

The operation of the heat exchanger
15 given a5 3 schedule here

The operation of the fans is
given a3 a schedule here

(i

Cooling ool
efficiency

Heating coil
efficiency

094

e

Objectname ¢¢ Objecttype CCSIMCTR - [rmecams
simplified cooling coil model with air temperature control
Variables # L MixBox]
TAIROUT 11681 Deg_c Temp of leaving air
TAIRIN 18.2 Deg-C  Temp of entering air {
TLIQOUT 182 Deg-C  Temp afleaving emeflrs can be reached wtinfhe corresper
TLIQIN a0 Deg-C Temp of entering liquid ef [ l
hsngeQr Topuicd skie oi-bails 08
ble b in hest gryhamyer
ETA 084 dimless Air side effectiveness at capacity
DTLIG 1185 DQQ—C Liq side temp rise v
Interfaces
AIRFLOWIN <—-> MixBox. SUPOUT
AIRFLOWOUT <-—> hc AIRFLOWIN
LIGFLOWIN <> AHU_Sup_Cold
LIQFLOWOQUT <---> AHU_Rtn_Cold
TEMPSETPOINT

fle Edt Yew Insert Object Iook

Opfions Window  Hel

DEES | s 2@ % or|Lp K|l

Abhu  Plart | Ambient | Control

1 B

B4/ Air Handling Unit: the air, handling unit in CIBSE

_G10AHU3

Lty ‘ Inout ‘ Blocks Schema | Outine
watn | Discrete | Logic | sources Main
~ .
System comy heat exch <undsfinec] - Efficiency, supply fan 07125 -
Alr to air heat Pressure head, supply fan 800 Pa Efficiency, exhaust fan
exchanger -
Pressure head, exhaust fan 400.0 Pa ompsralinolincreasey

fan and system

Mixing box Setpoint for supply air temperature

Heating coil

Coaling coil

Adiabatic

EtaQ = 0.66
EtaW = 0.6

humidifier

The aperation of the hest exchanger
is given s  schedule here

SRR

ans is
jyensn simcle hers

|>

Heating coil

g

TSet <—[1 ]

PWat <gtﬂﬂ3000

7

- coi efficiencies
- temperature change for liquid side of coils
- lowvest allowable exhaust temperature in heat exchanger

Air merae

A
% prsupE HERLED o

Steam N i
humidifier = X
Fan

Aciitional parsimeters can be reached within the corresponding HEsults

i components for:

Air split

’EAHU ternperatures

Air Handling Unit: Air Handling Unit
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Plant:

Indoor Climate and Energy

Abu Plart | Ambient | Control

Uity ‘ Inout ‘ Blocks schema | Outline
wetn | Discrete | Looic | Souces o

System components A Max power, boiler Max. power, chiller 180 KW

Air to aif heat @ Efficiency, boiler - COP, chiller 1 -
exchanger » =

Max flow, dom. hot water* 0.0 Us Coolant temp to AHU 50 o
Domestic hot water temp ad o Coolanttemp to zones | 15.0 o

{Incoming 5 °C)

Mixing box
The setpoint for the bailer suBply ’\
temperature is given as a graph here
Heating coil LacalBoil
Coaling coil LosalChil
Adiabatic , — \
evaporative B
humidifier Gk
- : A
humidifier * Uz of domestic hot ' CentChil
weater in relation to i
max flow is given by & ’\
schedule here:
Fan Fump
Adeftionsl parameters exist within the corresponeing componerts for
Air split - efficizncies of circulating pumps ’\
- pressure head setpoirts for circulating pumps
- fotal mass of the systems

Air merae
<

Plant

Advanced level: Humidity control for AHUZ2:

* Indoor Climate and Energy.

Elle Edit Wiew Insert Object ITools ©Opfions Window Help
DS | s (Roy L R |EO®
vl one in CIB 0AH HE

General | Schema | Outline | Results =)

e N ENENIENIENIEN Zone

i
)

H P PICONTR: a mathematical mode B DA one |
/ General | Outiine | code

FICONIR (PICCHIR)
=03 Intertaces

QE OUTSTGHATTINK[1 1]

LF OUTSIGNALLINK[1] <——-> MNMFZONE SETEQUIP[1]
{F SETPOINTLINK

{F HEASURELINE <———> NMFZONE. READHUMIDITY

=03 Variables

& INTEG(start=0.0) = 6 044E-4

B OUTSIGHAL(start=0.5) = 1.8E-4¢

B SETPOINT ¢—— 0 .55

B HEASURE(start=18.0) = 0.55

B E = -4 347E-6

B QUTSIGHALTEMP = 1.8E-4

-3 Paramsters
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10.2 Results
Component Energy demand / kWh
AHU1 AHU2 AHU3

CIBSE TM33 ICE4 CIBSE TM33 ICE4 CIBSE TM33 ICE4
Cooling coil 12'348 12'565 11'744 11'952 0 0
Heating coil 5461 5383 5579 5473 10914 10’ 786
Fan motor(s) 1132 1127 1'698 1'705 1'698 1735
Humidifier 0 0 0 0 3925 3996

Table 14: Test G10: Energy demands.

Node 2 Jan. 06:00 4 Jan. 04:00 7 Jan. 14:00
Dry bulb/°C  Humidity /g/kg  Dry bulb/°C  Humidity / g/lkg Dry bulb/°C Humidity / g/kg
CIBSE CIBSE CIBSE CIBSE CIBSE CIBSE
TM33 (g2 TM33 (g2 TM33 (g2 TM33 (g2 TM33 (g2 TM33 (822,
1 -21 -2.0 31 3.0 6.2 6.2 51 5.1 3.3 3.3 4.1 4.2
3 144 14.5 6.7 6.7 169 16.9 75 75 160 16.1 7.1 7.2
7 259 259 6.7 6.7 259 259 7.5 75 259 25.9 7.1 7.2

8 259 26.1 85 85 259 26.0 85 85 259 26.1 8.5 8.5
10 215 215 9.1 92 215 215 9.1 92 215 215 9.1 9.2
11 5.0 5.1 9.5 54 108 10.8 6.7 6.7 8.7 8.8 6.1 6.2

Table 15: Test G10 AHU3: Conditions at selected nodes.
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11. Test E1: Empirical validation

11.1 Implementation in IDA ICE

Location/ Climatic file: Measured data (ELIA-E1C: MAY90 TAB.PRN; E1D-E1F: OCT87 _TAB_PRN)

W Loz (X) I 5 May90: resource object in CIBSE_E1A_ICE4
Position
Country [k, ] Climate definition
chy l ] Filename
Latitude 5207 Jueg  Elevation 01 Jm [MayaD_TAB PRN [
Longitude -063 Deg Time zone 1] h
Wind height m

Winter Ssummer Position
Dry-but min -10 17 Deg-c
Dry-buth max 5 % Deg-c S0 [CIESE ET May80 ]
et bulb max 5 18 Degc Country [k ]
x::: o e::m ;BD 30 :f: Latitude 5207 |peg Elevation 1000 |m
Clearness number 10 1.0 01 Longitude 063 Jpeg Time zone 0.0 h
s CIBSETMA3 Testsite Object
Description Chne Maya0

Description CIBSE / Met.O Prime Site Weather Data for CIBSE ‘
E1 Mayd0
[Coee ][ swe | [ gaveas. | [ rew |

Smulation data E1A-E1C;:

B[ Simulation data g

X

®Y Simulation data

Calculation Startup | advanced | Calculation | startup | Advanced |
Type of integration Type of integration
O Periodic (& Dynamic O Perindic
Time range Tirme range
From [00:00:00 | [1990-05-21 Fram [00:00:00 | [1990-05-24
To [24:00:00 | [1990-05-23 To [24:00:00 | [1930-05-30

Output step 0.0 h Output step 0.0 h

[ OK ] [ Cancel ] [ Help ] [ OK ] [ Cancel ] [ Help ]
Smulation data E1D-E1F:
B[ Simulation  data g| B[ Simulation data g|
Caleulation  Startup ]Advanced] Caleulation ]Startup | mvanced |
Type of integration Type of integration
) Periodic () Periodic & Dynamic
Time range Tirme range
Erom [00:00:00 | [1987-10-17 From [00:00:00 | [1987-10-20
Ta [24:00:00 | [1987-10-19 Ta [24:00:00 | [1987-10-26
Outputstep 0.0 |h
Ok ] [ Cancel ] [ Help ] Ok ] [ Cancel ] [ Help ]
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Building: 1506 mx 2.351 mx 3.33m
3D plan:

Floor plan:

 Indoor, Climate and Energy

Ele Edt Wew Insert Object Iools Options Window Help
Neda|spa|tom|[Lp R EOS
*

Properties  Palsfte W CIBSE_E1A_ICE4: W:\00_ZIG\0.06_Modellbildungl01_Projekte_aktivk1120213-Assistance- EQUAICIBSE ValidationViDA ... ‘
TestCell General Schema‘F‘DDfP‘Bﬂ‘SDp\an Defaults | Outline | Results

Origin Size [m]

N il

x [1494 (1508 \ Wy
vy [0 2351
z (048 2278

00 |oe 5
Floor 35406068  m2
area
Corners [m], wit. origin
m T
[ EEEREE
Y 1506 oo
] oo 00
|

4 )
< | [_impocaD | [ _Mewzone | [_IFCMapping | [ vewsize ] [ Levet0om |
CIBSE_E1A_ICE4 3.06m 0.12m
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Timestep:

M Simulation data E
Calculatinnl Startup  Advanced }

Tolerance

Minimal timestep
Maximal imestep
Maximurm number of periods e
Talerance for periodicity W

[ DK ] I Cancel ] [ Help I

TestCell: 1.506 mx 2.351 mx 2.278 m

Options jow  Help

e v Eo®

DSEHS | L |E
Palette: i

Insert new object

General | Schema | Outline | Results

General Geometry.
b Occupant Humber of zones of this type Roomheight [2278 |m
48 Equipment Floor height m
@ Light Loss factor for thermal bridge| WFC || 2hove ground 0.48

2 Wall mass
@ Comvective internal mass

§ contraller setnoints
Calculate complex ceiling
‘Ofﬁce‘ normal control "l@

Openfloor plan

Ventilation — —— —
Select central air handling unit Enclosing surfaces
[Air Handling Unit ~| || [EFioor
[ celling
D cay V| || | mwan
Wl 2

suppyairtorcav  [B.378E-7 ] Usmz el 3

Exhaust air for AV | B.328E-7 s m2 = Wall 4
lacement degree for i] o1
ars nt cal ion |—]
Leak area at 4Pa, 1 m above floor| 1. 0E-7 m2
With name Air velosity in the ocoupied zone | 0.1 mis
[ Room units (not yet Loads Internal masses

and desctiption

TestCell

RoofSpace: 1.506 mx 2.351 mx 1.040 m

Options

DSEH&|s @ %oty |
| Pelctc. M |Roofspace: a zone in CIBSE_E1A_ICE4_Detwind ==
lncertnewobiect w2 @ || SEneral [Schema | Outine | Resuts

General Geometry

b Occupant Humber of zones of this type 1 Room height | 1.25
&8 Exquipment . Floor height
Loss factor for thermal bridges | 0.0 WC [ | Chove ground 277

@ Light

- 4 conroller setpoints —
Calculate complex ceiling
i Wall mass |Oﬁ|ce. narmal contral v ‘B
(@ Convective intemal mass Open floor plan

Ventilation
Select central air handling unit Enclosing surfaces
|A\r Handling Unit v‘ B Floor

[ Celling
System type cav Wl 1

I all 2

Supply air for CAV 0.3473 lis m2 B Wall 3
Exhaust air for cav [ 0.3473 Vs m, = Wall 4
Displacement degree for 1] 0.
gradient calculation L__]

Leak arca at 4Pa, 1 m above floor| 1.0E-7 m2

-1
With name Air velocity in the occupied zone | 0.1 mis

“ its (not yet i Internal masses

m
m

and desctiption

Roofspace
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Window (Cewind):

Indoor, Climate and Energy.
File Edt Wew Insert Qbject Tooks Options Window Help

NSHE s a@ Ro@| Lb (REO®
[T enclosing eleme

Properties  Pelette g B =]
Tomect: || Suface |Aavanced | Outine
Wyindow
——3m
X min 0.268 m T
¥ min 0.562 i B Window: a window in CIBSE_E1A_ICEA. TestCell.Wall 3 Ex
X-size 1 A

m
Y-size 15 m
X max 1266 |m Opening schedule | Never open W |m
i 2082 fm Frame fraction of the total window area 10E6 ] oa

Glazing |[Default] Room1_doukleglazed VE

Area=15m2 Frame U-value 333 Wi(m2 °C)
Internal window shading
M Gla 0 o |[Default] No internal shading vlm
Hame Deseription
[Room1_doubleglazed CIBSE_TH33
Name Description

Shating cosfiicients

|Rnnm57smg\ag\azed CIESE_TM33

Absolute value  Single pane reference orang Lvalue Shading cosfiicients
Double pane ref

| [ [Absolute value _Single pane reference
SHGC, Solar Heat Gain Coef Glazing U-value

* Internal emissivity Double pane ref |
et WHMZK)
0.84 SHGG, Solar Heat Gain Coef
T, Solarransmittance el SRSy
T, Solar transmitiance

088
( oK ] [ saweas. | [ cancel | [ Hem _’Wi 01

[ ok ][ sweas. | [ camel | [ Hew ]

i

Window (Detwind):

= Indoor Climate and Energy.
File Edt View Insert Object Tools Options ‘Window Help

P R|E O
M| Wall 3: an enclosing element in CIBSE... E”E\E|
Surface \Advanced Outline

DEES|s@|%om|L

Froperties  Palette

Object:
Windowe

X-size 1 m
V.size 1.5 m

Area = 1.5 m2

——03m

m
m M Window: a window in CIBSE_ETA_ICE4_Detwind. TestCell. Wall 3

Glazing Room10oubleGlazed

Opening schedule | NEVET OpEN

m
m
Frame fraction of the total window area 1.0E-B 0-1

Frame U-value 346 Wim2 °C)

Internal window shading

¥ Ice DigGlassdef [schedule v
Layers
—_ Ambiert or adjacent zone —— | Mever drawn v |E]
u 0.0 ° L

Gap: 6.0 nm DEFAULT-ATR
[ Pane: GLASS-PANE sh

a9

|1cm glazing recession ”’|B

HE

jew from the side to describe the external window shading |

- this zone -—
Data for selected layer

Pane | GLASS-PANE <[]

Ok 1 [ Save as ] [ Cancel

___________________________________________________________________________________________________________________|
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Glazing layers:

Window recession:

Wall constructions:

Wall surfaces:

"y Glass-Pane El
SRS Transmittance  Reflectance Reflectance
{front) {back)
Total shortwave  [0813 ] [0.074 ] [007s ]
Visible (08 1 [0 1[04 ]
Diffusion [D i} " [D i} " [D i} “
Emmisivity Emmisivity
{front} {back)
Longwave [oo Ik 1 |08 ]

Thickness 4 mm
Thermal conductivity | 1.05 WI(K.m)
Object

Hame GLASS-PANE

Description

[ Close | l Save ] [ Save as..

+ Indoor Climate and Energy
File Edit ¥iew Insert Object Tools Options Window Help

Fel! Formatmallen &r inte definierad.

DeES s 2@ 0@ Lp R EOH

Properties  Palette

Shading editor | Contral

Recess depth

Bl 1cm glazing recession: resource object in CIBSE_E1A_ICE4_FlatRoof.

(50

Ceiling

The specifications in TM 33 include some, but not all cold bridges. Inthe IDA ICE
model, all cold bridges (2.453 for the test cell) are taken into account. Therefore
the conductivity for all wood layersis set to 0.125 W/mK, asitisin reality.

E3 Flaor int finish

Finish 2 (0.40 absorb)

Description

Description ||

Finish 1 (0.16 absarh)

Longwave emissivity

Description

Longwave emissivity

Shortwave reflectance

C—

Sharbs flect oK g b C | Hel
Lonawans srniseity L. ottwave reflectance [ g [ of ] [ Gave as ] [ Cancel ] l Help
Shortwave reflectance 0.84 I OK I [ Save as. ] [ Cancel ] [ Help ]
oK } [ Sawe as ] [ Cancel ] [ Help I
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Controller setpoints:

BN Setpoint collection

Control setpoints

min max mo 30
Comfort temperature a0 a0 Deg-C max i
heating P
Mech. supply air flow lis m2
Mech. exhaust air flow | 0.3 7 lis m2 max
cooling i
Relative humidity [20 Je0 J= :
Level of CO2 700 1100 ppm (vol) :
ayight a Pl Lux '
Dayight at workplace 100 10000 The control action of heating and

cooling depends on the controller

air temp

temp _tirottie

Variable il used. Defaults are P control far
Min comfort temperature |<va\ue not set> v‘ radiators and Pl for cooling units
Max comfort temperature |<va\ue P— v‘

Object

Hame Office, normal contral

Description

| Close [ Save ][ Sawve as.. ][ Help

AHU:

* Indoor, Climate and Energy.

File Edit Yiew Insert Ohjsct Tools Options Window Help
PR s 2% o@|Lp | EO®

B nir Handling Uni he air handling unit in CIBSE_E1A_ICE4_Detwind

Schema | Outline

Main s

Efficiency, heat exchanger 1} 5 Efficiency, supply fan 06 =

Pressure head, supply fan 600.0 Pa Efficiency, exhaust fan 0B =

Pressure head, exhaust fan 400.0 Pa Temperature increase, supply i} °C
fan and system

Setpoint for supply air temperature ———— The operation of the heat The operation of the fans is
exchanger is given as a given as a schedule here

[16.0 '|\ W‘ schedule here

Heating cal
efficiency

Fans Recycle

Results

Additional parameters can ke reached within the correspanding
components for: Ed AHU terperatures
- coll efficiencies

- tempersture change for liquid side of coils

- lowest allowable exhaust temperature in heat exchangsr

Air Handling Unit
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Heating unit (E1D-E1F):
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* Indoor Climate and Energy
File Edit

Wiew Insert Object Tools Opfions ‘Window Help

DEES sma/sod|lp W EHOS

Properties  Palette Na

Surface | Advanced | Outline

Object:
ElRad
———i0.3m

X min [LI m

¥ min 0 m

X-size 1.0 m

¥-size 0.384 m

X max 1.26 m

¥ max 0.384 m Electric Radiator

Rated power

Area = 0.38784 m2
Distance between
radiator and wall

Controller

EEEN———

|~

< B

Wyall 3 (view from ingide)

3.18m 1.176m

Advanced level:

% Indoor, Climate and Energy.
File

w Insert Object Tools Options Window Help

DEES | Ll

| Schema | Outiine | Results

i I N G S S S General ‘Out\ine Code
Click here to select a new schedule or right click and
Open to edit:
:@ |Heat\ngSetpot
O [ "
Shiow connecto
MName Data for selected rule:
[HeatingSetpoint Daily schedule
Description Constant || OnfOft Profile
Hour hiinute
Startfime
Stop time
Rules
= On value 30
| DT
Offvalue -——SU
— [ 1]
— Add
ST Walid days
i = hon ed Fri Sun
Bromate Tue Thu Sat m
Demate Calendar.
TestCel B
oK ] [ saeas. | [ cancel || Help ]
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11.2 Resaults
Test Parameter Measured ICE 3 ICE 4 ICE4 ICE 4 Tolerance
vaue CeWwind CeWwind CeWind DetWind
Flat Roof Flat Roof SlopedR. SlopedR.

CaseE1A Energy (kWh) 0.0 0.0 0.0 0.0 0.0 0.0
Max. temp. (°C) 31.0 29.9 30.5 30.4 29.6 25
Min. temp. (°C) 12.2 115 11.8 11.6 12.4 2.5

CaseE1B Energy (kWh) 0.0 0.0 0.0 0.0 - 0.0
Max. temp. (°C) 16.8 17.0 16.9 16.5 - 15
Min. temp. (°C) 9.2 8.7 8.7 8.5 - 15

CaseE1C Energy (kWh) 0.0 0.0 0.0 0.0 0.0
Max. temp. (°C) 32.6 30.1 30.3 30.1 25
Min. temp. (°C) 12.1 10.4 10.4 10.4 2.5

CaseE1ID Energy (kWh) 24.8 24.4 23.6 23.8 22.0 15%
Max. temp. (°C) 378 39.2 40.1 39.9 39.9 25
Min. temp. (°C) 11.9 10.9 11.2 11.0 12.7 2.5

CaseE1E Energy (kWh) 325 318 315 31.6 - 15%
Max. temp. (°C) 29.8 30.1 30.1 30.1 - 1.0
Min. temp. (°C) 14.6 10.6 105 10.5 - 25

Case EIF  Energy (kWh) 25.0* 27.7 27.2 27.3 15 %
Max. temp. (°C) 37.0* 38.8 38.9 38.8 25
Min. temp. (°C) 9.1* 89 89 87 25

Table 16: Test E1 results.

___________________________________________________________________________________________________________________|
HTA LUZERN Seite 61/61



