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Opis termotehnickog sustava

e Centralni sustav grijanja i hladenja s dizalicom topline zrak-voda kao izvorom
grijanja i hladenja i ventilokonvektorima kao ogrjevnim i rashladnim tijelima u
kombinaciji sa sustavom podnog grijanja za prostorije dnevnog boravka i
kupaonica

® Za pripremu potrosne tople vode predvidjeti elektricni bojler volumena 80 litara
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l N ,ZEB Kako ukljuciti mode za detaljno modeliranje

TRENING CENTAR

--— iknutinakijugili  termotehnickog sustava?

File Edit Go View T 5 shortcut key F11

DS EFE ARSI VEIL LB L 5 &

Model Options - Building and Block

Cooling Design Display || Drawing tools Project details Model Options

Cooling Design | Simulation | Display | Drawing tools Project details

Lumped Early Detailed Gains data Early gains

Occupancy method 1-Occupancy density = . h 4 . Intemal gains are separated into various categories (e.g. occupancy, lighting,
Occupancy latent gains 1-Dynamic calculation = Lumped Early Detaileg  COMPUG £t}

Eguipment gain units 1-Fower density M 7. Occupancy method 1-Occupancy density -
Lighting gain units 2-Mormalised power density i POVU CI ~H—_COccupancy latent gains 1-Diynamic calculation M

Equiptfmsatgain units 1-Power density ©

Sllder na Lighting gain unitd 2-lormalised power density -

IAC Simple HVAC
HVAC modelled using |deal Loads, fuel on is calculsted .
e = || R G e = Detailed
YA sizing HVAC Detailed HVAC
HVAG defined graphi i
Simple HYVAC autosize method 1-EnergyFlus - Mo D;M EnergyPius systems are graphically using components
Specify Simple/Design HWAC details — 1-Simple HVAC Dat
-Simple ata v
Auxiliary energy calculations 2-Separate fans and pumps - Se::Lef?eg\f;(ssa?ac\;v;}e/tgﬁéz HVAC systerm) 2

Mechanical ventilation method 2-ldeal loads -

Scheduled ventilation
Ventilation s defined as an air-change rate modified by an operation schedule and
controlled using a set-point temperature

Scheduled ventilation

1
Calculated

Infiltration units 4-nbl (ac/h at 50 Pa) ©

Iceland [Pdl'

Liechtenstein \ #
Norway grants ~—
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: Template

i|Template Heated floor. Boiler HW, Nat Vent

& Template stanowvi
W Sectar Copy of Residential spaces O0Cn
Zone multiplier 1

Include zone in thermal calculations

Include zone in Radiance daylighting calculations

Matural ventilation load 1-tet by zone eguipment ©

Occupancy density (peoplefm2) 0.0208

[ti Schedule _Obiteljska_okupiranost l Condition
baxirum supply airtemperature ('C) 35,00
baximum supply air humidity ratio (g/a) 0.M56
Cperation
ﬁaSchedule OK_heating
| #cooling
Cooled

Diefault

: Cooling system
| Heating (*C) 20 1
I Heating setback ["C) 120

i Cnulng Q) 26 (i Schedule OK_cooling
I Cooling setbhack ("C) z8.0
ing Comfort f i

ﬁaSchedule _obiteljska_DHW

Iceland U’dl' r
Liechtenstein \
Norwaygrants \\._
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File Edit Go VWiew Tools Help
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Add Zone group
e Dodati dvije Zonske grupe klikom na Add Zone group

e Dodati Loop-ove za pripremu PTV-a (Add DHW Loop), rashladni dio dizalice
topline (Add Chilled Water Plant Loop) i ogrjevni dio dizalice topline (Add

Auxilary Heating Loop)

A

ot Paar Norwaygrants

Add Generic Air Loop
Add Dual Duct Air Loop

Add Unitary Air-to-Air Heat Pump Air Loop

Add Unitary Water-to-Air Heat Pump Air Loop
Add Unitary Heat Cool Air Loop

Add Hot Water Plant Loop

Add Heat Pump Heating Plant Loop

Add Chilled Water Plant Loop

Add Heat Pump Cooling Plant Loop

Add Primary/Secondary Chilled Water Plant Loop
Add Condenser Loop

Add Solar Heating Loop
Add Auiliary Heating Loop

Add Ground Hest Exchanger Loop
Add VRF Loop

Add Heat Recovery Loop

Add Generic Air Loop
Add Dual Duct Air Loop
Add Unitary Air-to-Air Heat Pump Air Loop
Add Unitary Water-to-Air Heat Pump Air Loop
Add Unitary Heat Cool Air Laop
Add Hot Water Plant Loop
Add Heat Pump Heating Plant Loop
| mdcldeaPnileoy ]
Add Heat Pump Cooling Plant Loop
Add PrimaryfSecondary Chilled Water Plant Loop
Add Condenser Loop
Add DHW Loop
Add Solar Heating Loop
Add Awiliary Heating Loop
Add Ground Heat Exchanger Loop
Add VRF Loop
Add Heat Recovery Loop

Add Generic Air Loop

Add Dual Duct Air Loop

Add Unitary Air-ta-Air Heat Pump Air Loop

Add Unitary Water-to-Air Heat Pump Air Loop

Add Unitary Heat Coal Air Loop

Add Hot Water Plant Loop

Add Heat Pump Heating Plant Laop

Add Chilled Water Plant Loop

Add Heat Pump Caoling Plant Laop

Add Primary/Secondary Chilled Water Plant Loop

Add Condenser Loap

Add DHW Loop

Add Solar Heating Loop
e

Add Ground Hest Exchanger Laop

Add VRF Loop

Add Heat Recovery Loop
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l . Obrisati Help
Lo ' ' Supply Aux HW Sub Loop
== TRENING CENTAR Tempering Valve i

The supply Aux HW sub loopincludes one or
-l","-'f AUX HW Loop mare heating equipments, i.e. water heaters or

Water Heater water heater heat pumps and aptionally one or
more tempering valves, setpoint managers and
pumps.

From here you can:

« Add and connect water heaters or water
heater heat pumps, tempering valves,
setpoint managers and pumps.

« MNavigate down to the components by

S desne strane na double clicking on themin the edit screen.

. . « Edit components by first selecting them so
W Lo 1 Wter o Info, Help kliknuti they are highlighted in red then right-clicking

bux HW me@s”pp.y Pump na Add Water in the edit screen and selecting "Edit

selected component in the right-click menu
heater heat pump _
o 0 C . oy [?ﬁ Place tempering valve
| postaviti na

Aux HW Loop 1 Supply Side mjesto Tempering @.ﬁdd Pumﬂ

Tempering Valve

L

Aux HW Loop 1|Supply Splitter Aux HW Loop

Aux HW Loop Wr[:emaqd Splitter Valve F& Add Setpoint manager

\c?-' Add Water heater

AucHW- Loop 1-Demand Mi u
Aux HW Loop 1 Demand Side " o Add Water heater heat pump

A

Norwaygrants

H‘ Add Fluid to fluid heat exchanger

Caonnect components




File Edit Go

View Tools Help
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Zagreb, nnect components ux HW

HP Waler Healer 1

Aux HIN Locp 1| Supply Spliter

= H Loge 1 Supply Pump

Iceland U’db

Liechtenstein
Norwaygrants

Aus H Loop 1 Supply bixer

Az HW Locp 1 Damahd Spliter

AL HYW Loop | Demand Mixer

FAAAS

HP Waler Healer 1

L

Bux HW Loop 1| Supply Spliber

fr HW Lzeg 1 Supply Purap

7

Pomoc¢u Connect
components,
spojiti dijelove
heatera sa
Splitter-om i
Mixer-om prema
slici te dodati
Setpoint Manager
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Demand DHW Sub Loop
The demand DHW sub loop provides the

connections to one or more water outlet groups
which each contain one or more water outlets.
From this sub loop you can also:
« Add water outlet groups and connect them
to the mixer and splitter.
| | + Navigate down to the components by
y double clicking on themin the edit screen.
| « Edit components by first selecting them so
they are highlighted in red then right-clicking
in the edit screen and selecting ‘Edit
selected componert in the right-click menu

&Wa{erouﬂetgmup
:n Connect components

AW Looo T Demand Spiter |

T Lo 7 Comard Misr |

N
Water Outfet Group 1

&

'iEIHP L‘“—:L"::H;.% f-

- Norwaygrants

U DHW Loopu
dodati Water
outlet group te
opet spojiti
komponente
pomocu Connect
Components

DHW L

®

omp 1 S

Sugply Pumg

CHW Locex 1 Demand Spliter

OHW Loop 1 Cemand Mizer

Warler Qutlat 1

W
Water Outlel Group 1

10
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Edit Add HVAC Zone Group -

Add HVAC Zone Group
Heating and Cosling Calculation Sequence w: Aux HW Loop
Gengral General Data CHW Loop
Erpe el s e ;; DHW Laop
haventyet definedyour building model or that all Podno grijanje
e faaiswmmene | U Zone Group " B e
boraval . .. . oc| upaonica
Eg :.le;: kllantI I Odabratl - _.] Block5:Kupaonica
. =®?[DC':Z zone ‘boravak’ l % Ventilokonvektori
-F6 kupaonica ) L, ’ =553 Black 1
DD b kupaonica’ | 5G9 boravak
. [ kupaonica ‘ . y @ izba
& D%%m:ia kupaonica’ te 5G9 ulaz
Ao H FH-Cf] we
moguce imenovati oo D we
grupu ‘Podno -6 kupaonica
iy - 9 6J sobe
grijanje’ na Title é@ Zane 3 => Block 1, boravak
. 4 =- Block 3
tabu; kllantI na . B-Ef Zone 1 =5 Block B, soba
. =52 Black &
Block1:Boravak -6 kupaonica
@ Zone 2 =x Block 1, boravak
@ Zone 3 =x Block B, zoba
=52 Black B
& Model data <admin> Help | canca | iy @ kupaorica =» Black 5. kupaonica
@ soba

.iEIHP 'L‘"'-:L“::Eﬂ}i f Iy

Norwaygrants
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Podno grilanie

Block1:Boravak
= Block1:Boravak Heated Floor

[ Block2:Kupaonica

[2] BlockS:Kupaonica

) Ventilokonvektori

9 Block 1

@ boravak

@ izba

9 ulaz

@ we

@ kupaonica

& sobe

€71 Zone 3= Block 1, boravak
9 Block 3

(5 Zone 1 => Block B, soba
P Block §

@ kupaonica

@9 Zone 2> Black 1, boravak
@1 Zone 3= Block 5. soba

P Block B
€9 kupaonica => Block 5, kupaonica
@ soba

.iEIHP

Energetsii institut Hrvoje Pozar

File Edit Go View Tools

Help

DEE S|

Pa=K A7 1

af § I - ot 7° B

Lt Heated tioor -
Heated floor
Heated Floor
Gengrel ¥
Block1 Boravak Heated Floor
1-Design capacity -
Autosize
2-variable flow -

Heated Floor

AHeated floor is  Zone component where hot water is
circulated hrough the floor surfaces of the zone. The
construction companents used by the the floor
‘surfaces must all have an internal source defined on
the Construction dialog. This provides EnergyPlus with
the information on the position of the hot water pipes
‘within the construction.

hame
Heating design capaciy method
Hesting design capacity (W)

Type
Tubing Setiings

0.013
Autosize

Hydronic tubing inside diameter (m)
Hydranic tubing length (m)
Nurmber of circuits

Flow Seftings

Maimurn hot water fiow (m3/s)

1-One per surface -

Autosize
Contral k2

Throtling range (detaC) 2.000 o

(14 Availability schedule

On24;7

& Model data cadmin> Hep ||

Cancl | [ T3 ]

Edit Heated floor -

Heated floor

C

HWAC zones target 1-This HVAC Zaone anl
1-This HWVAC Zane only
2-hultiple (all

J-hultiple |

ings)
modified settings onl

]

Iceland D{HJ

Liechtenstein
Norway grants

G
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Dodati Heated floor u
zoni boravka, kliknuti na
Block1:Boravak Heated
Floor->Target->Multiple
(all settings) i odabrati

sve

Zagreb, OK, H‘-.m(' Eatedﬂu:ur r grija

txfPodno grijanje
== Block1:Boravak Heated Floor
== Block2:Kupaonica Heated Floor
== BlockD:Kupaonica Heated Floor

12
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Sliéno kao s podnim
grijanjem, ponoviti postupak u
Zone Group 1 i dodati Fan coil
unit (FCU), promijeniti
Capacity control method na 3-
i Target na sve blokove

Sveudilate u Zagrebu
radk i fakulrer

Add Zone water-to-air heat purnp
Add VRF indoor unit

B Q5 C

Add Packaged terminal heat purnp (PTHP)
Add Packaged terminal air conditioner (PTAC)

Edit Fan Coil Unit -

Fan Coil Unit

Fan Coil Unit

[Name Elockl:lzha Fan Coil Unit

Maxirnurm supphy air flow rate (m3/s) Autosize

Capacity contral method 3-Variable fan variable waterfla. -
Qutdoor Al ly

[ Outdoor air supphy
Operation

On24/7

Autosize
Minirmurn hot water flow rate (m3/s) 0.000000

Maxirmurn cold water flow rate (m3fs) Autasize
0.000000

Fan Coil Unit

Fan Cail Units (FCU) are in-room forced-convection
hydronic units containing an outdoor air mixer, a fan, a
heating coil anda cooling coil. They are mostly used in
exterior zones, usually in hotels, apartments, or offices.
They may be connected to ducted outside air, or have
adirect outside airvent, butthey do not have outside
air economizers.

The heating or cooling output of the FCU is controlled
by varying the air flow rate, the water flow rate, or both
Air flow rate can be controlled by cycling the fan on/off
or with a variable speed fan drive. The most common
setup is a two or three speedfan with the speed
selected by hand. The fan then cycles on/off to control
heating / cooling output. The controls are often a wall
mounted thermostat with hand selection of
heating/cooling and fan speed (offlow/mediunvhigh).

EnergyPlus FCUs cannot be connected directly to a
central AHU but this systemtype can instead be
appraximated by providing air fram an AHU through a
direct air ADU in parallel with the FCU.

Autosizable data is shown in blue. This can either have
the text "autosize’ or numeric data. In the case where
“autosize’ is entered EnergyPlus will calculate an
appropriate value beforethe simulation based on the

sizing data provided.

Edit Fan Coil Unit -

Fan Coil Unit

Fan Coil Unit || Tanget

HVAC zones target

okon
Block1:Ulaz Fan Coil Unit
Block1:1zba Fan Coil Unit
Block1:Wc Fan Coil Unit
Block2:5obe Fan Coil Unit
[l Block6:Soba Fan Coil Unit

13




Edit HVAC Zone -

HVAC Zone
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B & it

Goto selected

. Delete

-] Block1:Ulaz
[ Blockl:We

i-[¢] Block?:5abe
i-[¢| Block6:5oba

- --[F1--- 1

Edit HVAC Zone -

HVAC Zone

2-hultiple (all setings)

General

antral

Cooling design supply airtemperature input method
Cooling design supply airtemperature (*C)

Coaoling design supply air humidity ratio

Cooling minimum air flow fraction (turndown ratio)
Zone cooling sizing factor

Coolmg deS|gn alr flow method

Block1:lzba

1-Supply airtemperature ©
18

0.009

0.000

1

1-Design day 2

Heating design supply airtermperature input method
Heating design supply air temperature ("C)

Heating design supply air humidity ratio

Zone heating sizing factor

Heating deS|gn alr flow method

1-Supply airtemperature ©
38

0.004

1

1-Design day 2

Outside air method
Outside airflow per persan (m3/ s-persan)
Out5|de a|rf|0w perzone floorarea (m3,."s 1)

4-Surm ©
0.010000
0000000

D Include DOAS system?

HVAC Zone

The zone sizing data covers heating, cooling, humidity
control andventilation requirements.

Use the "Target” tab to save this data to other
HVAC zones as well as this one.

Zone Seipoints

The "1-Simple HVAC Data” Detailed HVAC activity
data method is selected, so setpoint values forzone
heating, cooling, humidification and dehumidification as
well asfresh air ventilation rates are taken fromthe
Activity and HVAC tabs in model data.

Ouiside air data

The equivalent outside air sizing data that will be used
in simulations is displayed, greyed out here for your
convenience.

The outside air szing data will only be usedifthe

“Qutdoor air low rate” on the Quiside Air System tab of
the AHU dialog is autosized.

i Model data <admin>

Help | | Cancel | I ak

Iceland [Pdl'

Liechtenstein
Norwaygrants
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Unutar Fan coil unit,
odabrati parameter za
Cooling coil, Heating coill
i Fan te Target za sve
blokove

Iceland [Pdl'
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Norway grants

Edit Water Cooling Coil -
Water Cooling Coil

|
Mame:
Type
Design water flow rate (m3/s)
Design air flow rate (m3/s)

Design inlet water temperaturs ("C)
Design inlet air temperature ('C)
Design outlet airtemperaturs (C)
Design inlet air hurniclity ratio
Design outlet air humidity ratio
Type of analysis

Heat exchanger configuration

4
(i Availability schedule

¥

Block1:1zba Fan Coil Unit Coaling C

1-ater
Autosize
Autosize
Autnsize
Autosize
Autnsize
Autosize

Autosize
1-Simple analysis

On 247

Availability schedule h

Water Cooling Coil

The water cooling coil can provide detailed output with
simplified inputs. Complex coil geometry is not required
for this model, instead the coil is sized in terms of
autosizeable thermodynamic inputs. The cail requires
inputs such as
flow rates and humidity ratios

The coil is sized using autoseed/user design input
condtions and the UA values are calculated fromthe
design conditions. A rough estimate of the coil area is
provided along with percentage of surface wet and/or
dry. This model uses the NTU-effectiveness approach
to model heat transfer and has two types of flow
arrangements cross-flow or counter-flow.

Type of analysis

You can choose between a ‘Simple’ or Detailed”
analysis. The simple mode reports the value of surface
area fraction wet ofthe coil as dry or wet. The defailed
mode gives the exact value, however the execution
time in detailed mode is noticeably higher.

datais shown in blue. This can either have

the text “autosize’ or numeric data. In the case where
‘autesize’ is entered EnergyPlus will calculate an
appropriate value before the simulation based on the
sizing data provided.

Edit Heating Coil -

Heating Coil

General

Name

Type

Performance input method
Ilaimum water flow rate (m3/s)

@A\/a\\ab\w schedule

v Heating Coil

Block!:lzba Fan Cail Unit Heating C W ater heating coils provide sensible heaing of the air

only and uses the Effectiveness-NTU algorithm
assuming a cross-low hea exchanger.

2UA and designwaterflowrate || There is a choice ofinput methods:

“UFactorTimesAreaAndDesigniWaterFlowRate” or
“NominaCapacity”. If
“UFactorTimesAreaAndDesignWaterFlowRate” is
selected, values are input for UA of the Coil and Max
Water FlowRate of the Coil (and Rated Capacily is
ignored). If "NominalCapacity” is chosen, input a Rated
Capacity for the coil, UA of the Coil and Max Water
FlowRate of the Coil will be ignored Rated capacity is
defined as the heating capacity in watts of the coil at
the rating points (i.e , the rated inlet and outlet water/air
temperatures).

| Autosizable data is shown in blue. This can either have
ihe text ‘autosize’ or numeric data. In the case where
“autosize'is entered EnergyPlus will calculate an
appropriate value beforethe simulation based on the
sizing data provided.

I Model data <admin>

Hep || ccel [ OK

& Model data <admin>

Hp || Camedl [ 0K

Edit Fan -

Narme
Type

Fan total eficiency
Pressure rise (Pa)
Enchuse subcategory

Minimum flow rate input methad forfan poer
Minimum sir flow rate forfan pawer (m3/s)
Wesimurn flow rate (m3/s)

Mator efficiency
Motarin airstream fraction

[[Performance curve template
ts

Fan coefiicient 1
Fan coeflicient 2
Fan coefiicient 3
Fan coefiicient 4
Fan coefiicient 5

8 Availability schedule

Black1 Izha Fan Cail Unit Supply Fan
2-Variahle volume

0,70000

1000

General

2-Fixed flow rate
0.000
Autosize

0.90000
1.000

Fan Part-Load Power, InlatYane Dampers

0.0015302600
0.0052080600
1.1086242000
01163556300
0.0000000000

On24/7.
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Edit Plant loop -

Edit Plant loop -

Plant loop
Plant Equipment Operation Plant loop

m Plant Equipment Operation

General

MName CHW Loop

Fluid type 2-EthyleneGlycol -

Ghycol concentration 0.250 .

Flant loop valume (m3) Autocalculate Operation type 2-Cooling load v

Flow Type Operation schedule OK_cooling

Flant loop flow type 2-Yariahle flow - Mumber of ranges
Tempetrature Fange 1
Maximurm laop temperature ("C) 80,00 Lawer limit () 0.00
binimum loop termperature (*C) 0.oa Upprlimit(W) 1000000000000000.00
Flow Fate Equipment
Meirmurn loop flow rate (m3/s) Autosize Ch'”'_gr 1 .
tinimum loop flaw rate (m3/s) 0,000000 st
Load distribution scheme 1-Sequential @
Flantloop demand calculation scheme 1-SingleSetPoint -

Design loop exittermperature (°C) 7.00

Luop dES|gn temperature difference (deltaC) 5.00

OF_cooling

DOutmdetemperature eration

'iEIHP ot £ -F =

-im-(.hm-.u Zagrebu
Gradevinski fakulter

Eregetsisimstitat Krvcye Pogar Norwaygrants
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Edit Chiller -

General

[F|Electric input to cooling out £lectric input to cooling output ratio function of temperature curve |

MName Chiller

£ Chiller template Air Cooled Default

Chiller type ZElectic EIR =
Feference capacity (W) Autosize

Reference COP 3,500

Compressor motor efficiency 0,990

Chiller flow mode 3-Mot modulated =
Sizingfactor 1.000

Condensertype 1-Air cooled -
Caondenser fan power ratio 0,035

Reference leaving chilled water temperature (*C) G570
Referance enteting condenser fluid temperature ("C) 28.400
5,000

Leawving chilled water temperature limit ("C)

Autosize

Coolmg capacity function of termperature curve Aircooled CentCapFT
[EJElectricinputio cooling output rafio function of temperature curve Air cooled CentEIRFT

000

Minimurn part load ratio

Maxirmurm part load ratio 1.000
Optirmurn part load ratio 1.000
Minimum unloading ratio 0.250

ilakse i Zagrebu
ki fakulter

Liechtenstein
Norwaygrants e

—— fF

Odabrati Chiller template pod
sekcijom ‘Air Cooled’ Air Cooled
Default template i promijeniti
Reference COP na vrijednost 3.5.
U CHW Loop Setpoint Manager
postaviti schedule s ‘Always 7 C’.

Edit schedule - Chilled water flow set point temperature: Always 7C

General ¥

Name Chilled water flow set point temperature: Always 7 C

Description

Source DesignBuilder

[ Categary <General> v

& Fegion General

Schedule type 2-Compact Schedule
Profiles

Schedule:Compact

On,

Any Number,

Through: 12431,

For: AllDays,

Until: 2400, 7;
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Edit Plant loop -
Plant loop
Plant Equipment Operation

MName Aux Hi' Loop

Fluid type 1-4ater -
Flant loop valume (m3) Autocalculate

Flant \oup flow type 2 ariable flow -
Maximum loop temperature (°C) 80.00

Minimum loop temperature (°C) 0.00

Maximum loop flow rate (m3/s) Autosize

Minimurm loop flow rate (m3/s) 0.000000

1-Sequential e

Load distribution scheme

Plant laop demand calculation scheme 1-SingleSetPoint -
Design loop exittemperature (°C) 56,00
Loop design temperature difierence (deltaC) 5.00

OK_heating

D Outside Iemperalure operation

Aux HW Loop

Auxiliary Heating Loop
The Ausiliary Heating Loop loop consists of:

« Supply sub loop which cortains one or more water
heaters, a pump and a setpoint controller.

+ Demand sub loop where hot water consuming
equipment such as heating coils, radiators
baseboards andwater outlet groups can be added.

This dialog covers the sizing and operation details of
the overall loop.

Load Distribution Scheme

The Load Distribution Scheme selects the algorithm
used to sequence equipment operation in order to
meet the plant loop demand There are 3 options:

« "Sequential’ uses each piece of equipment to its
maximum part load ratio and will operate the last
required piece of equipment between its minimum
and maximum part load ratioin order to meet the
loop demand.

+ "Optimar operates each piece of equipment at its
optimal part load ratio and will operate the last
component between its minimum and maximum
partload ratio in order to meetthe loop demand.

« “Uniform’ evenly distributes the loop demand
amongst all available components on the
equipment list for a given load range.

Edit schedule - Heating high water temperature schedule: Always 43.00
Schedules

in Model data <admin>

Hep || Cancel || [il3

Iceland [Pdl'

Liechtenstein
Norwaygrants

Sveutilibe I—’unlu
&i Gakulies

MName Heating high water temperature schedule: Always 4500

Description
Source

[ Category
& Region
Schedule type

Schedule:Compact,
On,

Any Number,
Through: 12/31,
For: AllDays.

Until: 24:00, 45;

DesignBuilder

[<General>

General
2-Campact Schedule

18
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Edit Water heater heat pump -

‘Water heater heat pump

I
Vit e 4b
Schedules

3 Heating high cantrol temperature schedule: Always 21.00
Heating high water temperature schedule: Always 45.00
Heating high water temperature schedule: Always 50,00
Heating high water temperature schedule: Always 55,00

HF Water Heater
OK_heating

Heating high water ternperature schedul .,

Deadbandtemperalure difference (deltaC) 500

N Heating high water temperature schedule: Always 56.5
-15

Minirmum inlet air temperature for compressor operation {*C) Heating high wister temperature schedules ey 60 00

Compressor location FOutdoors M Heating low ool temperature schedue: Always 15.00

Heating low water temperature scheduls: Always 30,00
Heating set point schedule
Hot i ater flaws set peint temperature: Alwaps 800 C v

Cundenaerwalarfluw rate (m3/s) Autocalculate

Evapuraturalrﬂow rate (m3/s) Autocalculate
= <

Data Report (Not Editable) ¥

General

Heating high water temperature schedule: Alwa

Source DesignBuildar

Category <General>

B Region General

Schedule type 2-Corpact Sche —
Profiles

Schedule:Compact

Qn,

Any Murmber,

Thraugh: 12431,

Far: AllDays.

Until: 24:00, 56.5;

3-Outdoor air only

2-Draw through

On cy:\e parasitic electtic load (W) 0.00
Off cycle parasitic electric load (W) 0,00
Parasitic heat rejection location 2-Outdoors

mowp =l AF

Tresgetsa sttt evcye P Norwaygrants

Izuzetno bitno je postaviti
temperature Compressor setpoint
temperature schedule 1.5 °C iznad
sizing temperature. Takoder
postaviti Minimum inlet air
temperature for compressor
operation na -15 °C.
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Edit Air to water heat pump coil -

Air to water heat pump coil

dit Water heater -

MNarne HPF ‘\Water Heater HF ‘water Heating Coil Jater heater

Rated heating capacity (W) 16000,00

Grass rated COP 3500
Rated sensible heat ratio 0.8500 HP ‘Water Heater \Water Heater
Type Ihiied Heing hich waler temperature schechle: Always 45,00
Tank volume (m3) Autasize Heating high water temperature schedule: Always 50.00
1 Heating hich water temperature schedule: Always 55 00
Heating high water temperaturs schedule: Always 56.5

Heating high water temperature schedule: &lways 60,00

Rated evaporator inlet air dry-bulb temperature (*C) 29,44
Rated evaporator inlet air wet-bulb temperature (*C) 2222 Extemal heatmg PR

Rated evaporator air flow rate (m3/s) Autocalculate T .
O Ewaporator fan power included in rated COP Heating low control temperature schedule: Ahways 15,00

Heating lovs water temperature schedule: Always 30.00
Heating high water tarmperature schedule: Always ... Heating set point schedule

572 Deadband temperature difference (deltaC) 500 Hat Wiater flow st paint temperature: Abways 80.0C
g HPwHHMiselnletdiiGeh

“ 90,00
Autocalculate Medrum termperaturs it (1C) Humidifier set point. Always 0.4

falialEnthy S0 4 Hybrid Wentlation Control Mode Schedule: Aways 1
| Condenser pump power included in rated COFP . 3-Outdoars o Thermal Storaps Avabilly
and rated COF Le wfi4] Ice Theimal Starage Charging Schedule
1 Ice Theimal Starage Setpaint Temperature Schedule

Condenser water pump power (W) 180,00 On-cycle loss coefficientto armbient temperature (W/K) 1E& equipment

Fraction of condenser pump heat to water 0,200 Off-cycle loss EUEﬁ‘C‘E”“‘j ambient temperature - [0 1EA squipment
- . P

O Internal heamng e\emem
Crankcase heater capacity (W) 3 DnialEspodiiatEdiatis)
. . " . T General
haximum ambient temperature for crankcase heater operation (*C) L I
Heating high water temperature schedule: Always 45.00
nt temperature for crankcase heater operation Source DesignEBuilder
Evaporator air temperature type for curves BT TEmMperatre Categary <General>
Heating capacity function of temperature & Region Genetal

Heating capacity function of temperature curve ASHP HighT CGAPFT Schedule type 2-Compact Schedul

1 Heating capacity functian of air flow fraction Profiles

[ Heating capacity function of water flow fraction g?edu\eﬂumpaa

Heating COP function of temperature Any Number,
[FHeating COF function of temperature cunve ASHP HighT COPFT lg:nxﬁg;ﬂm'

[ Heating COF function of air flow fraction Until: 2400, 45;

[J Heating COF function of water flow fraction

Iceland ]:qu

Liechtenstein
Norwaygrants

Rated condenser inletwater temperature °C)

HPWHPLFFPLR:

Sreulliticy Zagrebu
ski

- 20
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-

Edit Plant loop -

Plant loop

Plant Equipment Operation

General
MNarne DHW Loop
Fluid type T-ater -
Plant loop wolume (m3) Autocalculate

Plant loop flow type 2-variable flow -
Termperature
Maximum loop temperature (*C) 80,00
Minimum loop temperature (°C) 0.00
Flow Rate
Maximurm loop flow rate (m3fs) Autosize
Minimurn loop flow rate (m3/s) 0.000000
Load distribution scheme 1-Sequential -
Plant loop demand calculation scheme 1-SingleSetPaint <
Design loop exittemperature (*C) 56,00

Loop design temperature difference (deltal)
Loop design temper:

Awsailability schedule

WoHp e £

Tresgetsa sttt evcye P Norwaygrants -

Sveniilitse u Zagrebu
Gradevinski fakuler

Edit Water outlet -

Water outlet

Water Outlet || Zones served

Block 1

165 boravak
[ izba
& ulaz
16D we
=158 Black 2

() kupaonica
[ sobe
=155 Block 5
@ kupaonica

=[5 Block &
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Edit Water heater -

Water heater

Water heater

TRENING CENTAR

DHW Loop

Type

(i Setpoint temperature schedule

Maximurm temperature limit (C)

Ambienttemperature indicator
Amblenl\emperaluve zone

On-cycle Ioss fraction to zane
Off cycle \Dssvaclmnta zone

[ Intemel heating element
Internal Heating Elemel
Heater control type
Heater maximum capacity (W)
Heater minimurm capacity ()
Heater fuel type
Heater thermal efficien:

Deadhand temperature difference (delaC)

On-cycle Ioss coefficient to ambienttemperature (W/K)
Off-cycle loss coefficient to ambient termperature

1-hixed
0,08

5,00
&0.00

2-Zone
Blockz:Kupaaonica

0.00

1-Cycle
Autosize
0.000
1-Electricity

1

100% efficient

Iceland U’dl'

Liechtenstein
Norwaygrants \\._

DHW Loop Water Heater

Domestic hotwater setpoint temperature: Always 52

EH | Curves
5 BiCubic
{5 Biuadiatic

{5 Cubic
5 Cubic Linear

T Esparert

55 Linear

0% efficient
100 efficient

{5 Quadratic

General
100% efficient
Mote
Source
Category
Curve Plot

{5 Double Exponential Decay

CoolingCombRatio

Geneic inverter sificiency curve

HeatingCambRatio

LG VRF &ll HeatlenComectionF actar
Opeting Factor Function of Wind Speed Curve

WS tower UA mod func wetbulb diference

Water heater

Edit Water heater -

v
Data Report (Not Editable) ¥

Des
Linear

100% efficient

Svewtilibee u Zagrebu
akusltes

Design mode

Mumber of units 1
Storage capacity per unit (m3) 01es
Recovery capacity per unit m3fh) 0,083
Height aspect ratio 1,000

Modelirati elektriCni bojler volumena
80 L s linearnom krivuljom 100 %
efficient.
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2150 Temperature and Heat Loss

EnergyPlus Output Educational
Steadystate

W AirTemperature (*C) Il Radiant Temperature (°C) )

W Operative Temperature (*C) [l Outside Dry-Bulb Temperature (*C:

= Update data

20
15 |
o
= 104
Edit Calculation Options. g %
H
Calculation Options: g 0
s 5
5 Description Calculation Options
The wirter design calculation options provide you with -10 4
some control over the simulation. In general you
0 should use the defaultvalues as supplied with the
Simulation method 1-EneroyPlus I Glazing (kW) M Walls (kW) [ Ceilings in) (W) WM Fioors (inD) (<v) WM Ground Fioors (kW) B Pariions (inD) (W) W Roofs (kW)
Temperature cantral 1-Air temperature Update [ Fioors (ext) () [ External infiltration (kw) [l External Vent. (kw) Zone Sensible Heating (kW)
- This dialog is always shown when you select ' Update®
. andwill also be shown before all simulations i Don't g |

showthis dialognext time’ at the botiom is cleared.

Heat Balance ()
IS
|

Air Temperature (°C) 2150

Radiant Temperature (°C) 19,31

Qperative Temperature (*C) 2041
] Don't show this dislog nexttime | [ Outside Dry-Bulb Temperature (°C) -10,20
Glazing (kW) 094

Walls (kW) 207

Ceilings (int) (kW) -0,01

Floors (int) (kW) 0,02

Ground Floors (kW) -0,02

Partitions (int) (kW) 0,00

Roofs (kW) -0,60

Floors (ext) (kW) 0,03

External Infilfration (kW) 0,34

External Vent. (kW) -2,45

| W[ Bkt [ Visuslse | Heating design | Cooling design | Smulation | CFD_| Daylihting | Cost and Carbon Zone Sensible Heating (kW) 9,06

'iEIHP L‘“—:L"::H;.%

Norwaygrants
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Anaiysis

2832 Temperature and Heat Gains - Zagreb, OK
EnergyPlus Output 15 Jul, Sub-hourly Educational

mmmm Ajr Temperature sssssm Radiant Temperature wssssm Operative Temperature s Outside Dry-Bulb Temperature

%__ —

25 \

Temperate

o— Glazing wemmm \Walls ==== Ceilings (int) = Floors (int) =mmmm GroundFloors memmm Pariitions (int) wesss Roofs ——— Floors (ext) ==== External Infiltration

Simulation method 1‘EHEI’QVP|US M wmmmm External Venl. ©=—= Solar Gains Exterior Windows s Zone Sensible Cooling
Temperature control 1-Airtemperature - g

Dany 15 - B

Start mDnth JUI = Sensible Cooling wessm Total Cooling

End manth Sep -

Day of week F-SummerDesignDay ©

[ Exclude all zane natural ventilation {infiliration is always included)

System Loads (4

[] Exclude all zone mechanical wentilation
Exclude heat recoverny

Relative Humidity

Design margin 1.00 H
Sizing method 1-ASHRAE - =
Airflow calculation method 1-Sensible only =

Mech Vent + Nat Vent + Infiltration

Total fresh air (acfh)

Ieeland [ P4 r S 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 20:00 21:00 2200 2300
Liechtenstein =\ radevinski fakulet. Time
Norwaygrants ~— Visusiss | Heating design | Gooling desian | Smulstion | CFD | Dayighting | Gost and Carbon




% hZEB Validacija toplinskog i rashladnog opterecenja

" TRENING CENTAR

Case Studies in Thermal Engineering 12 (2018) 510-516

Contents lists available at ScienceDirect

Case Studies in Thermal Engineering

journal homepage: www.elsevier.com/locate/csite

L))

Ghack for
updates

Actual validation of energy simulation and investigation of energy
management strategies (Case Study: An office building in Semnan,

Iran)

Afshin Fathalian®, Hadi Kargarsharifabad“"""
Citat:
investigated only by simulating all factors interfering in energy efficiency of the building [3,4]. Various types of software have been
developed in this regard that must be carefully selected [2]. Researcher simulated the energy consumption in a commercial building
using EnergyPlus and compared the results with actual values [5]. In a research conducted by Skin and Torkaman [6], heating and
cooling loads were simulated for a residential building in a cold and dry climate for 24 h using EnergyPlus and the results were
compared to those of actual samples, so that the|difference in heating and cooling loads was 3% and 5%| respectively. In a study by

'i_g||-|9 ..,:'““”f,iL ’ .'-

Norwaygrants
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