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Abstract

This diploma thesis investigates the thermal performance of a simplified
building, which contains phase change material in the building shell. In
particular, the effect of phase change materials on the fluctuation of the hourly
temperature inside the building, as well as the variance of the energy consumed
by the heating-cooling system are studied. Phase change materials with
different melting points were used and studied at different points of the building
shell (walls and roof) during the summer and winter season. The design of the
simplified building was created using the Sketch Up Make software with the
Open Studio Plug-in, and the Energy Plus software was used to simulate it.

The first chapter describes the prevailing energy situation in modern times
on a global and Greek scale, with an emphasis on the building sector. The
second chapter analyzes the concept of bioclimatic design and thermal comfort
and explains the ways of using solar energy by active and passive heating
systems. Then the third chapter contains theoretical facts about the
phenomenon of phase change and explanations about the concept of thermal
energy storage. In the fourth chapter we are informed about the phase change
materials, the properties they need to have and the categories they belong to,
and in the fifth chapter the ways of incorporating the phase change materials
into the building materials are analyzed. The sixth chapter presents the
problems of the phase change materials during their use and the ways of their
treatment and the seventh chapter presents the main building applications in
which phase change materials have been used.

In the eighth chapter there is a detailed description of the building design in
Sketch Up and of the stages of completing the Energy Plus parameters that
createtheb ui | di n gla the ninth ohiaptel, we extracted and studied the
results of the simulation. Specifically, a peak temperature drop of 1,632 ¢C was
observed during the summer period using phase change material with a melting
poi nt Cafd a@xinum increase of 2,498 ¢C was detected during the
winter period using a phase change mat e r i aQ. Alsw it was 8hdwn that
phase change materials were more efficient when placed on ceiling and walls,
with the phase change Cnpadtiened ia this waf, achiéving
maximum savings of the energy, consumed by the heating-cooling system, with
a percentage of 13,32%. In the tenth and final chapter, the conclusions drawn
from the study, as well as the possible areas of future research, are highlighted.
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Class List Comments from [DF

[-----] Corvergencelirmits ~
[-===-] HYACSpstemP ootFindingdlgorithm

Compliance Objects

[0001] Site:Location
[

] SiteariableLocat Explanation of Dbject and Current Field
iter ariablel ocation

] SizingPeriod:DesignD ay Object Description: Specified a range of dates and ather paramel
-] Sizmgpenod WeatherFlIeDays tultiple run periods may be input, but they may nat averlap.

Field Diezcription: descriptive name [used in reparting mainly] i bl

| HunPerlod: EustomHange 1D A1 )
[---] RunPeriodControl: S peciall ays Enter a alphanumeric value
[-----] RunPeriodControl: D aylightS avingTime hd

Field Units Objt

Name
Begin Manth 5

Beqin Day of kMonth il

End Maonth 3

End Day of Montk 30

Diay of "Week for Start Day UseweatherFile
Use Weather File Holidays and Special Days Mo

Use Weather File Daylight 5 aving Period Mo

Apply Weekend Holiday Rule Mo

Use Weather File Fain Indicators es

Usze WWeather File Snow Indicators Yes

Mumber of Times Runperiod to be Repeated 1

Increment D ay of 'Week on repeat

Start ¥ ear
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File Edit View Jump Window Help

A Ch\Users\Tzimmaki\ Desktopt AIMAOMATIKH\NOPCM.idf
0|c| & Mewobi | DupObi | DupObi+Chg | DelDbi | Copy bi

Class List Commentsz from IDF

[---] Conwergencelimits ~
[-----] HVACSypstemP ootFindingalgorithrn

Compliance Objects

Explanation of Object and Curent Field

Object Description: Specified a range of dates and other parameters

d:DES|gnDay ! ! B
Multiple run periods may be input, but they may nat overlap.

SizingPeriod:\WeatherFileD ayz
SizingPeriod:w eatherFileCondition Typ

Field Description: descriptive name [used in reporting mainly] if blank

HunF’eod CustornF ange : X
------ RunPeriodControl: Speciall aps Enter a alphanumeric value

------ RunPeriodControl: D aylightS aving T ime v

Field Units i O

M ame

Begin Maonth

Beain Day of Month - -
Eng Mnnli :> Fields/Media

End Diay of Manth

Dap of Week for Start Diay

Uze Weather File Holidays and Special Days
Uze Weather File Daglight S aving Period
Apply Weekend Holiday Rule

Use ‘Weather File Rain Indicators

Use ‘Weather File Snow Indicators

Mumber of Times Runperiod to be Repeated 1
Increment D'ay of “Week on repeat

Start Year
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[Q00T] SimulationCorntrol

[0001] Building

[0001] ShadowCalculation

[0001] SurfaceCorvectiondlgorithm:Inside
[0001] SurfaceCorwvectiondlgarithrm:Outside
[0001] HeatBalancedlgorithm

[0001] ZorediHeatB alancedlgarithn
[000] Timestep

Carnments fram IDF

{ggg” ailtilp-gﬁggm E:-cp-lanation of. D-hieu:t and. Fﬁurrenl Field . -
[0001] Site:GroundT emperature:BuildingSurface Object Descrption; Specifies the EnergyPlug version of the [DF file,
[0001] ScheduleT ypeLimits . .

[0008] Schedule:Compact Field Description:

[0007] Material D: 47 }

[0001] MateriakN oM ass Enter a alphanumeric value

[0002] Matenial4iGap

[Q001] ‘Windowhd atenal Glazing v

Field

i Units 0kit
“erzion | dentifier g8

Z U0
U

T

ok
w

Fced86 Oaliclid Usg oEnergylPs o6 i

o

g~ 6 o BidyaiienyCodrol s Ude ) as UUUs Us Uatsegd ¢

UsaUUaUGUei 3 GUds GgooaUsajyseyad ~jeleeaday
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Do Zone Sizing Calculation: No. ¢ 8 GgooaUoay) sey3a c

U
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Do System Sizing Calculation: No. 3 " e a62aes63UUs U
dUjesayY oaUs ygoeUsoa¥ (Gey UaU U bYOD ysU
Do Plant Sizing Calculation: No.qpU3 U sdgeci e U Ues3 g @ aa
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g Yjeegs GUe e£e63Uyacs eUd.
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Run Simulation for Weather File Run Periods: Yes. &) Uo e UUg " 8 a d G (
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Class List Comments from [DF

g9
ShadowCalculation
SurfaceConvectiondlgorithm:| nside
SurfaceConvectiondlgorithm: Dutside
HeatB alanceslgaorithm
ZonedirHeatB alanced gorithm
Timestep
Site:Location
R unPeriod
Site:GroundT emperature: BuildingSurface Explanation of Object and Current Field
ScheduleT ypeLimits
Schedule:Compact

Object Description: Mate that the following 3 fields are related ta the SizingZone, Sizing: System,
and Sizing:Flant objects. Having these fields set to Yes but no comesponding

materia:“ y Sizing object will nat cause the sizing to be done. However, having any of these
ateriatMoM ass fields zet ta Ma, the coresponding Sizing object is ignored.
b aterial Ak ap

v Mate alzo, if pou want to do spstem sizing, vou must alzo do zone sizing in the same

‘windowh aterial Glazing run or an enar will result,

Field Unitz Obijl
Do Zone Sizing Calculation

Do System Sizing Calculation

Do Flant Sizing Calculation

Fiun Simulation For Sizing Periods

Run Simulation For Weather File Run Periods
Do HYAL Sizing Simulation for Sizing Periods

EcesdB8780) Ye 00} 65 ) ecSinmiateon Ratatheters

ZUds g 6oBuldmededda U Ue h[3ceglle Us'ge mdsg g
eld 6} o0cBuldieg 10W3h Uds UsUovyoe UeapenUj cUaag
Studiog U g Hees U “~UVUiaU UlGeyeis Ues 3 e0UsU0U0
UGlesss Ubdldaodfzz i Us UUcaollehdge gaggpdlldla Wdey Usa
Sketch Up.

£ |DF Editor

File Edit View Jump Window Help

& C\Users\Tzimmaki\ Desktop\ AINAQMATIKH\NOP CM.idf
D |c@|&| Newobi | DupObi | DupObi+Cha| DelObi | Copyobi | |

Class List Comnments frorm IDF

[0001] “ersion -
0001] SirmulationCortral

[0001] ShadawC alculation

[0001] SurfaceConvectiondlgarithm: Inside
[00071] SurfaceConvectiondlgorithm: Outside
[0001] HeatB alancedlgorithm

[0001] ZonedirHeatB alancedlgorithm

[0001] Timestep

[0001] Site:Location

[0001] RunPeriod

[0001 Site:GroundTen’!pgrature:EuildingSurface Explanation of Object and Current Field

[88813 gcpegu:e_'rgpeumﬂs Object Dezcription: Dezcrbes parameters that are used during the simulation
[DDD? MC e L’: e Compact aof the building. There are necessan comelations between the entries for
{DDD‘I M::s:::l'NoMass th_is obigct and_ same erjtries in the_ _Site:WeatherSt_ati_on and

[0002] Material&iGap Site:Heightiariation objects, specifically the Termain field.

[00071] *Windowtd aterial: G lazing A Field Description:

Field Uriits Okl

MName Building 1

Morth duiz deg

Termain

Loads Convergence Tolerance Yalue

FcesdB8Bystehd Usg aUsjaceg HOpeyStwlimee YGUdaU @Ue
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ZUd 3 g ¢ o UBhhdow ) cCalculation U s oy 2 alizslrlliss } Ud
a0 Useyy UslUd "6g GecUUaees3UUs U Ud GoaaUfl(q
iyeOUUs Ue oaUay sac.
§ Calculation Method: U sy o UUUs 6 Ueaofhyoadesd g 8ac
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"1 elesesavidd.

§ Calculation Frequency: 20. z U UgUf OWdle sayo UUUs a5
g eagosllesaa GaaUlddd 3U o2a3e3UUs ~Uj sai
U gUUaU0aUUB PORdePpds

f Maximum Figures in Shadow Overlap Calculations: 15000.Z U Ug U#f U ¢
Utiae aUdejyasUUUs 6 Uysdehd Usg U
sacgoale disdd eUo¥Yasd U dshg’ alxd
UdgaUyydad Ueg g'eaeosﬁs 3

U e6d Usjyosbe & BUOUasgsbyYd
Uysdefh U h Us "~ HRoyUeeU

© |DF Editor
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File Edit View Jump Window Help

€] C\Users\Tzimmaki\Desktop\ AINAGMATIKH\NOPCM.idf
|| E| Men0bi | DupOti | DupObi«Chg| Deldbi | Conebi |

Class List Camments from [DF

[0007] Wersion A
[0001] SimulationCantrol
00m) B

t\onAIgorlthm Inside
0001] SufaceConvectiondlgorthm: Outside
00071] HeatBalancedlgorithm

0001] ZonetiHeatB alancedlgorithm
0001] Timestep

0001] SitesLocation

0001] RunPeriod

000 Site:GroundT emperature: BuldingSurface Explanation of Object and Current Field

0001] ScheduleT ppelimits D Pa— P m i

O008] Schechils Compact Object Description: Thiz object it used to control details of the salar, thading, and daylighting models

0007] Materia Field Description: chaose calculation methad. note that TimestepFrequency is only needed for certain cases and can increase execution i
0001] Material Mot ass ID: Al

0002] Material AirGap N

0001] ‘WindowMateialGlazing | EEE e

Field Units

Calculation Method

Calculation Fraquency

Maximum Figures in Shadow Overlap Calculations
Polwgon Clipping Algorithm

Sky Diffuse Modeling Algorithm

Eutbmrinl €l £ ol d i b ~bbrd
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UsaUosed Gyadd, aUdi d UoaUlGey OUsay¥Y @5
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§ Surface Temperature Upper Limit: 200.; g Uf Ue ~Ulae 6J dloscaea

Us Ue "3 hoy UeelU U 6Ugoecy¥slUs oaUs eUd g
dUjeegoaj UdaU G0 oY 695U UBgpdxpUsh).oae6 dYe
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£ IDF Editor

File Edit View Jump Window Help

& C\Users\Tzimmaki\ Desktop\AINAQMATIKH\NOPCM.idf
) [c&| & Mewobi | DupObi | DupObi+chg| Deldbi | Copy i | |

Class List Comments from IDF

[0001] Yersion A
[0001] SimulationControl

[0001] Building

[0001] ShadowCalculation

[0001] SurfaceConvectiontlgarithm:nzide

0001] SurfaceConvectiondlgoritim: Dutside

[0001] HeatBalancedlqonthm

[0001] ZonediHeatBalancedlgorithm
[0001] Timestep

[0001] Site:Location

[0001] RurPeriod

[0001] Site:GroundT emperature:BuildingSurface Explanation of Object and Current Field
[0001] ScheduleTypeLimits
[0008] Schedule:Compact
[0007] Material

[0001] baterial Mok azs
[0002] M aterial:AiGap

Object Description; Determines which Heat Balance Algorithm will be used ie.
CTF [Conduction Transfer Functions),

EMPD [Effective Moisture Penetration Depth with Conduction Transfer Functions).
Advanced/Research Usage: CondFD [Conduction Finite Difference)
Advanced/Research Usage: ConductionFiniteDifferenceSimplified

(0001] windowtaterial Glazing v Advanced/Reszearch Usage: HAMT [Combined Heat And Moisture Finite Element)
Field Uriit Okl
Algorithm ConductionFiniteDif

Surface Temperature Upper Limit C 200
Mirimum 3 urface Convection Heat Transfer Cosfficient | 'W/m2-K
tawimum Surface Convection Heat Transfer Coefficient | w/m2-K,
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AnalyticalSolution.; g Uf d
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& IDF Editor

File Edit View Jump Window Help
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Class List

Comments from IDF

[0
(0001
[0
o001

Wersion

SimulationContral

Building

ShadowCalculation

SurfaceConvectionflgorithm: nside

SurfaceConvectiondlgorithm: Dutzide
=

p

SitecLocation

RunPeriod

Site: GroundTemperature: BuildingSurface
ScheduleT ypeLimits

Schedule:Compact

Material

Material: Mok ass

I aterialArGap

“Windawhd aterial Glazing

~

Esplanation of Object and Curent Field

Object Description: Determines which algarithm will be used to solve the zone air heat balance.

Field Description:
1D: &1
Select from list of choices

Field
Algorithm

Units
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Class List Comments from IDF

[0007] Yersion -
[0001] SimulationCantral

[0001] Building

[0007] ShadowCalculation

[00071] SurfaceConvectionAlgorthm:Inside

[0007] SurfaceConvectionAlgorthm: Dutzide
[0001] HeatBalancelgaorthm
[D001] ZoneAllHeatB alancedlgarithm

[01] FurPerod . . .
[0001] Site:GroundT emperature:BuildingSurface Explanation of Object and Current Field

[0001] ScheduleT ypelimitz
[0008] Schedule: Compact
[D0O7F] b aterial

[0007] bdaterial:Mobd sz

Object Description: Specifies the building's location. Only one location iz allowed.
‘wieather data file location, if it exists, will overide this object.

Field Description:

[0002] MateriakAiGap _ 1D: A1

[O007] *windowkd aterial Glazing ¥ |Enter a alphanumeric value
Field Units Okjl

MName

Latitude deg 379

Longitude deg 237

Time Zone hr 2

Elevation m 15

~ J

FeedB8.1200xvo ) Udi®a ¥ ¢ piselldcation

Hg e a UUdrRurPeriodUa 3 Us ealU “~eai deUsnkadlldss oy
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f Name:RunPeriod1.Z 6 WgUH Ot a & Ud»d g ot
h vrd UgUe dU UeidUsas0UUs 0
Begin Month: 1. At j} a s CklelsUgs "6 g 3Us 93
BeginDayofMonth: 1.B} as OUUUs d eyj3 U "6g 3UesassyYUs (
End Month: 12. cpd &t 3 UUUs 6 ee3Ud “~yj3 UUed Udd 1} e
End Day of Month: 31. qpd &=t 3 UUUs d deyys U ~ ¥y
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Day of week for Start Day: UseWeatherFile. A" s ey o UUUs d ¢y}
yaUyadd Udd "(pledgolted) sU0 UsiledUa
Usg UjecUaesg UUleeys¥ys oaUsy gi

Use Weather File Holidays and Special Days: No. ¢ @ Uy cUaasa

GOlseysars oaUsyagi e 8y Ua 30U "~ UpsycUs
tosUsac 13 e Ysaya;tug’g’ LI]suxsg’ang’;,oaUg’Eajfdle Ud 3 9«
GgooalUoay) secysd jeteesarlid U seayecddalU 30

oaUs Usilisats deUyj s

Use Weather File Daylight Saving Period: No. By siey3s U Uj ¢Ua U
aUsyjei 3eUec3UWosyeegs utUaalUUd dqeUj 13 Uy s
K 9000Us 30 eds c6)dqloscs 68oddUa dq GgoaUs
Use Weather File Rain Indicator: Yes A~ s ey o UUUs 3U ) dqlosca
8 UssesUgUed byeced Uel.gU UL}GGULbLBagleSUCbuCBid

UasUs “~ 96 Usajysbe aUs jUUesGUsay
Use Weather File Snow Indicator: Yes.y " ¥d oaUs "~ j83 U sayo!
gy dises 8s5ddUa 6 Ussc3UgUed oead&swsct U

UsUU a3 as3e3UUs UU D'GUCJayGSUUU gUds |
Number of Times Run Period to be repeated: 1.} gUf Ue U} sadedqUs

Otaas U3U9'43ux UiUS UDédgsbgasdeUUxp (e

"3y Us 30U o2a3Us d “jeliesecaxiad, G0 esU
U o9 yurs. K saycddoalU d "~ eUUsshelsd U’

£ |DF Editor

File Edit View Jump Window Help

& C:\Users\Tzimmaki\Desktoph AINAQMATIKH\NOPCM.idf
03| &| Wewobi | DupObi | DupObi«Cha| Deldbi | Copyobi

Class List Comments from IDF

[00071] Wersion ~
[0001] SimulationControl

[00071] Building

[0001] ShadowCalculation

[00071] SurfaceConvectiondlgorithm: | nzide

[00071] SurfaceConvectiondlgonthm: Outside

[0001] HeatB alanceslgarithm

[00071] ZonesiHeatB alancedlgorithm

[0001] Timestep

Site:Location

[0007] Slte GroundT emperature: BuildingSurface E=planation of Object and Curr
[0001] ScheduleT ypelimits
[Q008] S cheduls;Compact
[0007] b aterial

[0001] b aterial Mobdazz

Object Description: S pecified
Multiple run periods may be in)

Field Description: descriptive

[Do0Z MateriaI:AirGap _ 10 &1

[0001] “windowtd aterial: Glazing he Enter a alphanumeric value
Field Unitz Obijl

MName Fun Period 1
EBegin Month i}

Begin Day of Month kil

End Month 9

End Day of Month 30

Drap of ‘Week for Start Day UszetweatherFile
Usze ‘Weather File Holidays and Special Days Mo

Use 'weather File Daylight 5aving Period MNa

Apply Weekend Holiday Fule Mo

Use Weather File Fain Indicators es

Use Wweather File Snow Indicators es

Murnber of Times Runperiod to be FRepeated 1

Increment Day of ‘Week on repeat

Start Year

FeesdB1380) asilicd  } e (dRun Retiodl d d /
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854 T UU( o &Sgheduiles

jgUe d aU0UUdoejyalU U sUyy Us GUe ecyeald 30U
8  gaed 2a3U0UUs U Ud beedUsU cjye3cgisUoy Uee

d "geshUqUU Usdyt so3dd i Uysdd, d Usdjt 93

aUs d aUsUsgjoalU djpyWdpsasverdigllaUgws.g 6o UL
Schedule TypeLimits 8 USzhedule:Compact.

FUds g 6 o (S0hkdute) TypeLimits e Ude ) as UUUs Ue Uauas
GU0luseysys “"6g dU cydpsseiieddiiygenUallOUws

Uset 3 “"68g € 6} 805 sUspyYdegymhd O3 dyiaag 3U
Fge oadjt3egel a9 3 UU U sdgedUyY “~UOuaU f~°

T Name:Anynumber.Bsce Yeoege UUVBBU®EyBY3 ( GUO 3
U saUal00Usi e U eUUy UsUU GUe Gy 836ULSYD}Y
§ Unit Type: Dimensionless. jgUf Ue ~Utae ®@jod)issxcl 695U
g etUaszUs Usa Ualted Uxs €ec83YUTYS3 Uv s
)} disee 8oeleagelU GUg3svamwxasBis®oJUe ailliuacs
"6g UsUdiylUegesmei GUeU 30U 6y dqlosece 8oelacg
Dimensionless, Temperature, DeltaTemperature, PrecipitationRate,
Angle, Convection Coefficient, Velocity, Capacity, Power, Availability,
Percent, Control, Mode. &~ 5 &y 6 d Hireedsiotless UGiei oY 85U
U'h UU tUObteeysU UasUs UusYGUUUU Uzt aU
e U0y UsUU aU0UUdoesy ald.

£ |DF Editor

Ce

File Edit View Jump Window Help

& C\Users\Tzimmaki\ Desktop\AIMAQMATIKH\NOPCM.idf
01[|&| wewobi | Dupoti | Dupbi+cha| Deldsi | Copy i |

Class List Comrments from [DF

0001] Version A
0001] SimulationCortrol

0001] Building

0001] ShadowCalculation

0001] SurfaceConvectiondlgorithm: Inside

0001] SurfaceConvectiondlgorithm Dutside
0001] HeatB alancedlgorithm

0001] ZonediHeatE alancedlgorithn

0001] Timestep

0001] Siter Location

0001] RunPeriod

0001] Site:GroundT emperature:BuildingS urface

Explanation of Object and Current Field

[B] Shdl Dpac Object Description: ScheduleTypelimits specifies the data types and limits for the values contained i
[0007] Matenal

0001] Material: ok ass
0002] Matenial AilGap

Field Description: used to validate schedule types in various schedule objects

Enter a alphanumenc value

00017 ‘windowh aterial Glazing v This field s required.
Field Units Obil

Mame Anpnumber
Lower Limit % alue varies

Upper Limit alug varies

MNumeric Type

Unit Type Dimenzionless

Fces8dB.14¢i " 689 6} 63 als SchedutesTyd kiait
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ges3aeUUUs fUs
(Numeric Type)h ~ v d

U s & Upper Limit, Lower Limit),

u0s3

LoJ ,

saycdda U

GgooalUoea)scysa

U o (Disgretel)  d G g 3 @aenendous), e i U0 Ky} s U

UGid)i a3y adda Us

[0007] Material
[0001] MaterialMoMass
[0002] MaterialAiGap

UsUosaUaU.

Object D escription: lmegular object. Does not follaw the usual definition for fields. Fields 43 ae
Through: Date

For: Applicable days ref. Schedule’\Week: Compact]

Interpolate: Yes/Mo [ref: Schedule:DayInterval] - optional, if not used will be "Na"

Untit <Time> (ref: Scheduls:Day:Interval]

[0001] “windowh ateriak Glazing Y larmaisuhes
Field Urits Objt Obj2 Obi3 Obj4 .., o6 Obj7 Ok
Mame Activity Level rear ! Clothing Ineulation v work Efficiency Year AirVelocity Year Sched iy he! Lights Year Schedule Equipment Year Schedule Ventilation Year Sched
Schedule Type Limits Mame: Anynumber Arprumber Arpnumber Anynumber Anprumber Anynumber Anynumber Anpnumber
Field 1 varies Through:12/31 Through: 4/30 Through:12/31 Thraugh: 12/31 Through:12/31 Through: 4/30 Thiough 12/31 Through:4/30
Field 2 valies ForWeekdaps For: &lldays ForAlldays Fordlidays For'wWeekdays Fordldays ForWeekdaps Fordldays
Field 3 valies Until: 07:00 Until: 24:00 Until: 24:00 Until: 24:00 Untik:08:00 Until: 0700 Until:07.00 Untl:07: 00
Figld 4 valies I 061 03 01z 1 0z 01 1]
Figld & Valies Until: 08:00 Through: 3/30 Unkit17:00 Untik 1700 Until: 08:00 Untk07:10
Field B valies 125 For:alldays 0 01 03 1
Figld 7 valies Until: 17:00 Unti:24:00 Until:24:00 Unil: 24:00 Until: 1700 Until:18:00
Figld & valies 7l 0.3 1 ns 01 1]
Field 9 valies Until: 20:00 Through:12/31 For:AlQtherD ays Through:3/30 Until: 24:00 Untik18:20
Field 10 valies 125 For:Alldays Unit:24:00 Fordldays ik} 1
Field 11 varies Until: 24:00 Until:24:00 Until: 07.00 ForAl0therDaps Until: 2400
Field 12 valies 9 061 01 Unti:0%00 0
Field 13 alies ForAl0theD ays Lntik 13:00 03 Throughe5/30
Figld 14 valies Untl: 09:00 1} Unti:14:00 Fordldays
Field 15 valies 72 Untik 21:00 058 Untit 07.00
Field 16 valies Untl: 12:00 0.3 Until:18:00 0
Field 17 walies 93 Until: 24:00 0z Until: 03:00
Field 18 walles Untit: 15:00 05 Unil:24:00 1
Field 13 waties 125 Through:12/31 03 Unik: 16:00
Field 20 waties Until: 17:00 ForAlldaps 1
Field 21 waties L] Until: 07:00 Untik: 17:00
Field 22 waties Until: 20:00 o1 1
Field 23 waties 125 Until 02:00 Until: 20:00
Field 24 waties Until: 24:00 0z 1
Field 25 waties 72 Until: 17:00 Until: 24:00
Field 26 walies 0
Field 27 walies Until: 24:00 Through :9/30
Field 28 walies [1k:} ForAlidays
Field 23 walies Until: 03:00
Field 30 walies 1
Field 31 walies Until:18:00
Field 32 walies 1}
Field 33 walies Until:22:00
Field 24 waties
%ield 35 varies Until:24:00
“ield 36 vaties 0
“ield 37 varies Thiough:12/31
%ield 38 varies ForAlldays
%ield 39 varies Unti07:00
“ield 40 vaties 0
“ield 41 varies Until:18:00
Field 42 varies 0
Sield 43 vaties Unrtil:21:00
Tield 44 varies 1
“ield 45 vaties Until: 24:00
“ield 46 varies 0
Tield 47 varies

Fce 8815 ) 636 iioUo) BchedUlesU /

g 6J) UsUsgcHh
s3seYlaegelU, 30U
oYy aUsU ealgd
FUs ~ Uy U
UasUs

aWB hdid Ul

dge oadjtLddaUs

ey

C«
co

9

o U
} a
)

G
d

U Y4ivadew@liss Uo ) Yee UUU

& g d a13U@U st g 3 yUs3Wbslb

Cc <o

e o Boietule:Gomplact (i Us Y3 e ge U
e 000U,

3 U
ge
0

Ueg 3

U
3hd

(¢]
S

O _rr nw

Lhbllts

Oa3Us

e

UU ey e3aisUs
ae)} Ud ys3U
a U«

Ui " e Uesg

G} h3aeg.

’ idesaegy) o

e g

g3 blelsde j OPestececaxliqU Utids a808pa by,
Usdllg Uy d

87



T Name: | " e UUaUpscebBU Uesg ¥gsbBadglUojFgsedyd
"Uy 903 Yl Udlgy oaU uwsUGHy v3 GUesscUars
"3 8093 UeeUUallieaged fH ¥vd Uds Usdji s3(q
(Occupancy Year Schedule) e Ue (GrUsGelightYeag oUs) aea
Schedule).

T Schedule Type Limits Type: £ 6 UdUBjiae U 9o Uasi e UG UU
Uvys utUOlceeysrs H ¥vd Ue oaUdejatlUel aU
(Schedule Type Limits).

0
d :
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g6 ~} ho Adiieity Year Scheduleade j agUs Us dUafrmewh oy}
Uovyoed, UsUssebsaoalig, PUusyY U¥Uemelas d¥&ds st 3(
Ggsdeald GocBas Ulbsesyid Usg "3 823 YeeUUsd ¢
8 eoglle aUU dUOUsafhd Uyosdehd oaUs 65 e£83YuU
Watts UswU¥xberseg (hygesa Ues ~ Uy Usay¥YUyr “~as3UsU
oy, Udh UU yo EpethyiRlusWé @ aycddoalUs 85 Wgeyd Urs
Used:
T 72wix¥Ucece hUU3 Uladeeslkliced-62(W o
T 99W/ ¥ Us e Arllsse W caegs e 9o U:00-g80@eUts062f1Ud UU, 0 T
2400
T 126W/x¥Useas HRUU3z UU ywUseU yaeaegsUsdsa jyldUssedg U
U eey3a6(9g3.

Avctivity Activity  Laowvel  w/  Aotivily Leswval  pmwesk ™
Porson Foorgy Plus “'Ijlflllu
Sohedule Waloe

Reating

| steoping 2 ) or |

Teeelining Hl A5 [TE:]
Somled, quict 105 1] 1

I Standing, relaxed 126 kil 1.2 I
Walking fon level surface )
2.2 km/h (L9 m/s) 907 15 D3
A3 kb (1.2 mfs) 270 150 2.6

G kb (LB mfs) A6 220 RX.]
CNJice Aciimilics

Ditending, seated a4 55 1|
Writing 108 il 1
Typing 1y i 1.1
Iilimg, seaied 126 Tl 1.2
Il standing 144 bl 1.4
Walking about 150 10 1.7
Lifting/ packing 2106 1200 21

Miserllaneons Oeenpalional
Avtiviliog

Cooking 171 Lo XY an o 115 1.6 Lo 2.0
Honsecleaning 207 Lo 360 115 Lo 2K 20 Lo 8.4
Bonted, heavy limb movement 234 130 2.2
Muching work 150 105 1.8
aawing (Lable saw) Y Lo 252 115 Lo 140 20 Lo 24
light {electrieal industry) 423 p.u 1 4
Handling G0 kg bogs 423 2495 4

Pick amd shovel work 423 o 504 235 Lo 280 A0 Lo 4.8
Misecllancons  Lefanre Aclon

7]

Dancing, social 252 to 450 140 to 265 24 to 4.4
[.‘IIIiHL"H‘.rIilH;t'Sﬂl!Fl:I.‘-t' 215 to 423 175 Lo 235 30 o 4.0
Tonnis, singlos ATH Lo 486 210 Lo 290 46 o 4.0
Baskelball, compotitive 622 Lo T92 200 Lo 440 A0 Lo 7.6
Wrestling, com petitive TR Lo W9 A10 Lo S0G T Lo BT

*hoio that ono et BH LW S

Fce®8B16z7 00UUbecasesa jgdeca UsUGRHQr3s ty U0aUdy seUeUxs
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¢ 6" J f o) UGlaththg Insulation Year Schedule UG e JUY 36 G h UdUU
aUs Ue Ualed ©WeggilipseycyPd®ileesé Uy YeUUyed "} ¥
UasUs dUUseafhd "~ 3 UoeUUsashfhd.HgeshediaUlales sy U<
erUsucngSlisaAEaUQ dgooaUoeyseysU Uss "~ as3UalU “@ag
U sayo83UUs
1 ¢d cUseUysse “"Ujyaslie, eUsji "~ UsUUah3s

0.61 clo.
1 ¢d3 oUscoUs) ésplUiVpacodes os3Usec¥Y3osoad :
0.36 clo.

1y

Clothing Description Garments Included” (clo)
Trousers 1) Trousers, shart-skeeve shirt 0.57
2) Trousers, long-sheeve shint (.61

3) 42 phus suit jacket 0196

4) 42 plus suit packet, vest, Tshin 1.14

5)#2 plus bng-sleeve sweaker, Toshin 101

6) 45 plus suit jacket, bing underwear botons 130

Skirty Dresses 7) Knee-length skin, short-sleeve shirt ( sandak) (.54
8) Knee-length skart, long-shkeeve shirt, full shp 067

9) Knee-length skirt, long-skeeve shirt, hall' slp, bng-sleeve sweaker 110

10) Knee-length skirt, bong-sleeve shirt, hall'slp, sun jacket 1.04

11) Ankle-kength sirt, long-sleeve shirt, sut jacket 110

Shorts 12) Walking shorts, short-sleeve shint 036
Overalls/Coveralls 13) Long-sleeve coveralls, T-shin 0.72
14) Overalls, long-skeve shirt, T-shint 089

15) Insulared coveralk, kong-sleeve thermal underwear %ops and botions 137

Athletic 16) Sweat pants, bing-sleeve sweatshint 0.74
Sleepwear 17) Long-sleeve papma tops, bng pajama trowsers, short 34 length robe (shppers, o socks)  0L96

a2 Data e from Chapter 8 In the 200 1 ASHRAE Hanabook—~Fundamantals
b Al clothing ersembles, excopt whiro oharwise ndcated In parentheses. Indude shoes, sodks. and baofs or panties. All skirt'dess clothing ensembles Include
pantyhose and no addtional sodks

FcedB17¢g soayd Useyd ehavyiddd Us¥ANSYASBRAHStandard5568 gc s lic @
2004 [71]
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¢ 6 J oy Usgbtddyear ScheduleU G 6 0% ~ @ GUsslgU fi eay hlbays g
UOc3dqUaei (GyUsleasi ¢Wg Gilcalb ulee sslalss edUUs aa
e OUU3i A oadpwodsUUs a26s A3 85 Uszed Useyd

T ¢dUeclU)asze ~ RPMG Wedge 2t PGdde UyiaUsdy d
07:00-17.00Uc " e dUUUaUUs Usece B, Busblyd Ujed
17:00-24: 00 Ue @dUUUaUUs 0.8, Uzt Usd 1}
UU yYUeeU bYsaegeU Usee 0.2

T ¢d3 oaUeasoaUsy 5330/ 90 aclismd §djgig swgyd 3 U
07:00-20:00 U " e d UUUa YU aUsls el e UG iE aJddywdg ydy Ud
2000024: 00 Us @edUUUVUaUUs 0.8, U3zt Usd 14 Uc
UU yYUeeU b¥YsaegeU Usee 0.2

¢ 6 )} f o) UEguipthent Year ScheduleUG e ) ¥ Ue  alles) tiUbhs gUa g
afhodaloUlsmsdioslegpgé Us Us oUaysse (g easoslUy
GgloaUgyd ¢ U9 Us')ssooyeade 3all@eoysdu:000078: 00, 0.1 99C
24:00-07:00 & U 5:00019:00, 0.5 5 91@:00-24:00.

g6  } R o veéhtilation Year Schedule, Uay odls¥Y3eooeU oUs
aaUalisee Uvs o jWilsdigors Gglseah WU, 50850080 O
UgUhR Ue @6y e3c6lU9Yo2)3UeseU " Uaysegs Usese 0 e
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8.5.5 T UU(d o &Sprtatk Construction Elements

jgUe d e6eYuU UsUsaUseyszxyas "~ UpsoyyYils Us
GosUefhytdyadd Uesg "~ Uysbeoe@wdiedgi Wal; seeliss; aBlas sec
] gUWasUs es UsacedlilUgs UWUyY Dpdg dgilll Je¥v=s U Us
aUay) sa.

FUds g 6 oMdldassiydoed s3ege U UU leessa¥Y gosoa¥Y ~a
) dliosee e6oeliecgeU. AKaszUs U Uy UaUdqUe 3U Udal
99U 30U gadfhtyd0aa UUY Ud "3 eleecarxidq d dUjesos
g gacoslUlghqUsgdUdig & f U.ddDitiesd G g of da Qi

Uzed :" OtaU

 Thickness:¢ 6 ~ Y 6 aych o ldad{q)

q Density:¢ “~go3fhUgkEm3e g

 Conductivity: B 0 g 3dUlesgd dUj e soed Ua@imkehUdqUUG U ¢
q Specific Heat: ¢ Ustsoee dUj cesg@pkge)ah UqUU Uesg

f Roughness:¢ Uy Uci UqUU Ueg

gU goasoe¥Y "6g clilogelgodaddoUpslaceglaot GUs(d

"Yeed ddsgdes dUyescilglisoayd Uegd sushUdUUd

" a3 U
Materials Roughness Thickness Conductivity Density Specific
(m) (W/mK) (Kg/m3) Heat
(J/kgK)
Wood-Oak
(i od®UaU3 s i MediumSmooth 0.15 0.210 800 1600
jabUGUBOgY®E:
(Plaster) MediumSmooth 0.02 0.7 1400 1000
PO9B8I2OY¥EYS3
"8aglUU0) as MediumRough 0.015 0.035 25 1500
(Expanded
Polysterene)
Fg) hule U
(Concrete) Rough 0.2 1.35 2000 1000
B  aoleys3a
Goagy huUeU VeryRough 0.2 25 2400 1000
(Armed concrete)
TUy Uesoa¥Y ¢
(Ceramic Tiles) Rough 0.005 1.8 2000 840
igysaaesal
(Gypsum mortar) MediumSmooth 0.02 0.8 1600 900
zY1e¢U0) 6
(Marble) MediumSmooth 0.02 3.5 2800 1000
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Class List Comments from IDF
O00T] Version &

0001] SimulationControl

0001] Building

0001] ShadowCalculation

0001] SurfaceConvectiondlgarithm:nzide
0001] SurfaceConvectiondlgorithm: D utside
0001] HeatB alancetlgorthm

0001] ZonesirH eatB alancesgorithm
0001] Timestep

SESH a‘:;é;ﬁ;gm Exp.lanallon of Object and Current .F\eld i
0001] S te GroundT emperature: BuildngSurface Object Description: Regular materisls described with full set of thermal properties
0001] 5 cheduleTypeLimits

0005] §chedule:Compact Field Description
ID: A1

Enter a alphanumeric value

[D0CH] Material Nohass Al
This field is required

[0002] Material:&il ap

[0001] “windowtdaterial Glazing w

Field Units 0bjl Obj2 Obi3 Obid Objs Obi Obj7 0bia 0bi3

Mame I3 Flaster Expand Polysterene Conciete Armed Concrete Ceramic Tiles Cement Mortar Marble Eio pom 27
Roughness MediumSmacth MediumSmooth  MediumSmanth Rough  VenRough MediumRough Smoath MediumSmoath  MediumSmoath
Thickness m 01§ 002 0.015 0z oz 0.005 002 02 002
Conductivity Wk 021 087 0.035 135 25 18 14 35 0z

Dersity ka/m3 a00 1800 23 2000 2400 2000 2000 2600 850

Specific: Heat JikgK 1600 1000 1450 1000 1000 840 1100 1000 2200

Thermal Absorptance
Solar Absorptance
Yisible Absarptance

Fces8B20mpee saY Waesiasy/
Uds g ¢ oWibdbwMajendlGlazing” j} e G UadU3 UUs UU gaosaHh
6  calU U egUUaci 3 UlBbs &ycadltdgUy df g jovds & egam, 3
U 0O UsUl’jUsée@eéﬁlpB‘Cy@cbsEﬁ]slﬁbsasEnefgyl%l@( Ue g
F|Ie>OpenDataSet>WlndowGIassMaterlaIs) ¢U uUuesys U "6g ¥G6eg3
U0 " UuopPe ddelpsteysU U f Us } oy Uee U aUs
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Class List Comments from IDF

[D007] Wersion ~
[0001] SirulationControl

[D001) Buiding

[0001] ShadowCalculation

[0001] SufaceCornvectondlgorithm:Inside

[D001] SuifaceConvectiondlgorithm: Dutside

[D001]) HeatE alancedlgorithm

[0001] ZonediHeatl alancedlgorithm

[0001] Timestep

%81 a“etc“?a“jim Explanation of Object and Cu
unPerio e e T e
[0001] Site:GroundT emperature: BuildingSurface Object DS&C"D‘IDH: Glass ma
[0001]) ScheduleT ypelimits Transmittance/Reflectance i
[0008]) Schedule: Compact L
9] Material Field Description:

wWindowhd aterial G lazing ID: &1
[0001] Windowh aterial G as Enter a alphanumeric value

[0005) Corstruction v |This field is required.
Field Units Obil

Name
Optical Data Type Spectraldverage
‘Window Glass Spectral Data Set Name

Thickness m 0.003

Solar Transmittance at Mormal Incidence 0.837

Front Side Solar Reflectance at Mormal Incidence 0.075

Back Side Solar Reflectance at Momal Incidence 0.075

Wisible Transmittance at Nomal Incidence 0.898

Front Side Visible Reflectance at Momal Incidence 0.081

Back Side Vizible Reflectance at Nomal Incidence 0.081

Infrared Tranzmittance at Nommal Incidence a

Front Side Infrared Hemispherical Emissivity 084

Back Side Infrared Hemispherical E missivity 0.24
Conductivity Wik, 03

Dirt Correction Factor for Solar and Visible Transmittanc 1

Solar Diffusing Mo
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Class List Camments from IDF

[0001] Version ~
[0001] SimulationControl

[0001] Building

[0001] ShadowCalculation

[0001] SurfaceCaonvectiondlgorithm:nside
[0001] SurfaceCanvectiondlgarithm: Outside
[0001] HealB alanceilgorithm

[0001] ZonediHeatB alancedlgorithm

[0001] Timestep

[0001] Site:Location

[0001] RunPeriod

E zplanation of Object and Current Field

[0001] Site:GroundTemperature:BuildingSulace Object Description: Gas material properties that are used in Windows or Glazs Doors
[0001] ScheduleTypelimits . .

[0008] Schedule: Compact Field Description:

[0009] Material 1D &1

‘wWindowhd aterial Glazing Enter a alphanurneric value
4] i ias This field iz required.

(0007 ] Windawtd
[0005] Construction

Field Units 1l
Name Airg
Gas Type i
Thickness m 0.5
Conductivity Coefficient & -k

Conductivity Coefficient B wiim-k.2

Conductivity Coefficient C Wik

Vizcosity Coefficient & kgdm-z

Yizcosity Coefficient B kg/m-z-k.

Vizcosity Coefficient C kg/m-zk2

Specific Heat Coefficient A JAkak.

Specific Heat Coefficient B JAkgK2

Specific Heat Caefficient C JAkgk3

I olecular ‘wWeight g/mal

Specific Heat A atio
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U Uds “jeleesarlid oUsy acshiL¥ai Yoo ®UsUae U
s h UlwUg oo od3s UsdUa aU GUds ~jeolbegeysd |
Uy U (hUsUd dU; ¢gBoapgliiodq Usedd)) eadfftiald

dotUsi 3 UlisalUe Uds Cbhdactian Ginjte Diftergncdloalbss j} a d & 6 ¢
Uy Ggsy UsU Uds dUegs sl AE30Y seglied Uke gU gallhs

299y UesalUoed dGYUdd

Q O O Co® ©

Name: Ao GOrbUe hH3ee U Usg goesoeasi Uddgbltldg GYOGdd
g~ 6 o U U dMaterjals. U

Fields: | 3 Uo ) YU ADOWG dU
"jJe0Us9sceamBgaigsyY); Udd
z 83613 30 aUdeUyllE®
safhoadyd Uds “~Ujpsece
UsYy) o UsjUs Waedafa ¥ G

96



o

00U Ueasdq

K Us GJdUS.OPCMSOUZU‘ﬁUGG;UUSSY
3 U OquGdeis G0teeysU a U 4 GoUGey OUUsaY
UoUoy YeeUUU iUl Uos ooyt Wills tiBs Uoy Yee UUU dUy €@ o]
UsdUa aUd eaeildddaUs U f Uds UUUsy; ®OM. " ag o UUL
K saycddaUs

i

DSC Heat Flow [J/g. K]
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DEC Heat Flow [Jg.K]
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Class List

Comments from IDF

[0009] M aterial
[0001] “windowh aterial Glazing

[0005] Canstruction

[0001] GlobalGeometyR ules

[0001] Zone

[000E] BuildingSurface:Detailed

[0004] FenestrationS uiace:Detailed
[0007] People

[000] Lights

[0001] ElecticE quipment

[0001] AiflowNetwork: SimulationControl
[0001] AiflowNetwork: Muli?one Zone
[0002] AirflowNetwork:MuliZone: Surface

[0001] LifeCycleCost:Parameters
[0001] LifeCycleCast:MonrecuringCost

[0002] AirflowM etwark:M ultiZone: Compaonent: Simple0 pening

~

Explanation of Object and 0

Object Description: Adiiof
and enthalpy for Phass Chi
HeatBalanceAigorithm = C
Canstiuctions with this shof
Has na effect with other He

Field Description: R egular

& C\Users\Tzim maki\Desktop\AIMAQMATIKHVPCM18.idf *

0|2 |id| Mewobi | DupObi | DupObi+Cho | DelOhi | Copy b |

Class List

Comments from IDF

[0001] Windowh aterial Glazing
o0l

0001] Pecple
0001] Lights

ruch
GlobalG eametryRules

0001] ElecticE quipment

0001] Airflowh etwark: SimulationCartral
0001] Airflov etwork: Multi€one: Zone

0002] AirflovM etwork:Mulii one: Surface
0002] Al etwark-MUZ one-Component: S implelpening
0001] LifeCycleCost Parameters

0001] LifeCycleCost:NonrecurmingCost

0005] LifeCucleCost:UsePriceEscalation

0008] BuildingSurface:Detailed
0004] FenestrationSurface: Detailed

-

Explanation of Object and C
Object Descrption: Additior
and enthalpy for Phase Che
Heath alancedgarithm = Cc
Constructions with this show
Has no effect with ather He

Field Description: Regular|

Field
Mare:

Temperature 1
Enthalpy 1
Temperature 2
Enthalpy 2
Temperature 3
Enthalpy 3
Temperalure 4
Enthalpy 4
Temperature 5§
Enthalpy 5
Temperalure &
Enthalpy B
Temperature 7
Enthalpy 7
Temperature 8
Enthalpy 8

Temperature Coefficient for Thermal Conductivity

Units
k2
[}

Jikg
C
Jikg
C
Jikg
C
Jikg
C
Jikg
c
Jikg
C
Jikg

C
Jikg
-

326000

Figld
Mame

Temperature 1
Enthalpy 1
Temperature 2
Enthalpy 2
Temperature 3
Enthalpy 3
Temperature 4
Enthalpy 4
Temperature 5
Enthalpy 5
Temperalure &
Enthalpy B
Temperature 7
Enthalpy 7
Temperature 8
Enthalpy 8

Tarmmarahra O

Temperature Coefficient far Thermal Canductivity

Units
WimK2
C

Jikg
[
Jkg
3
Jikg
C
Jikg
C
Jikg
C
Jikg
[
Jikg
[
Jkg
r

FcesBB25Ks 0 UowgeUdwly ecoy UG@UH3 ¢ U alkdg), oge [ BIGRCM 15
Uy s 00 BIogPCMAB4L U39 ¥)

98



e
£ IDF Editor £ IDF Editor

File Edit View Jump Window Help File Edit View Jump Window Help

1% C\Users\Tzimmaka\Desktop \AINAGMATIKHPCM27.icf & C\Users\Tzimmaki\ Desktop\ AINAQMATIKH\PCM29.idf
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Class List Comments from [DF

T00T] ShadonCalost Class List Camments from IDF
adowCalculation ~ .
[0001] SurlaceCanvectiondlgorthm Inside J00] SenecdeTypel imis "
[0001] 5urlaceEonveCt\or_’\Algonthm Outside 0009] Material P
10001] HeatB slanceblgoritm DO01] Windowhaterial Glazing
[0001] ZoneiiH satk alanceslgorithm 0001] Windowh aterial G as
[0001] Timestep o
10001] Site:Location |[0NN6] Constiution
10001] RunPeriod - 0001 GlobalGeometryFulss
[0001] Site:GroundT emperature: BuildingSurface 0001] Zone
10001] SoheduleTynel imits Explanation of Object an | | [0008] BuidingSurface:Detailed
[0008] Schedule:Compact [y p———— 0004] FenestrationSurface:Detailed Eixp.\anatmn Df D_h‘a':t ar\.:!
[0003] Material Obiect Description: Addif | 1ong] pogple Object Description: Addit
[0001] ‘WindowM aterislGlazing and enthalpy for Phase 10 | jghis and enthalpy for Phase CI
{0001 ) WlndDwMa ciicl Gas HeatBalanceslgorithm ={ |10y ElectricE quipment HealBalancedlgorithm = [
il ange Corstruciorss wth s = | jnng) sionMetwork SimulatianCantrol Construstions with this shu
[UDUS] Eonslruct\on Has no effect with other | (i001] Al stwork-MuliZ one Zore: Has na effect with other
[0001] GlobalGeometyFules . . 0002] Lirflowhetwark: MuliZ one: Surface: . -
10001] Zone v |Fisid Desciption: Regul | 0002] AilowN etwork uliZone Component SimpleOpening v |Fisld Dascriptior: Regula
Field Units: Field Urits
Name Mame
Temperature Coefficient for Thermal Conduchivity Wim K2 1} Temperature Coefficient for Thermal Conductivity WK 2 0
Temperature 1 [ 10 Temperature 1 C 10
Enthalpy 1 Jikg 25000 Erthalpy 1 Jikg 25000
Temperature 2 C 15 Temperature 2 C 15
Enthalpy 2 Jikg 40000 Erthalpy 2 Jikg 40000
Temperature 3 C 20 Temperature 3 [ 20
Enthalpy 3 Jikg 50000 Erthalpy 3 Jikg 50000
Temperature 4 C 5 Temperature 4 C 25
Enthalpy 4 Jikg 70000 Enthalpy 4 Jikg 70000
Temperature § C 27 Temperature 5 C 29
Enthalpy 5 Jikg 160000 Enthalpy § Jikg 160000
Temperature B C 29 Temperature & C 30
Enthalpy & kg 290000 Enthalpy B J/kg 310000
Temperature 7 C 0 Temperature 7 C i
Enthalpy 7 Jikg 00000 Enthalpy 7 Jikg 340000
Temperature 8 C s Temperature 2 © 45
Enthalpy & Jika 20000 Enthalpy 8 Jikg 350000
T el - i3 Temnarshna & i
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EUp L ad 1 EUy vad 2] BUpvad BUOp~Gd| BEOpvaGd| EUpradq
ghy OU 2i a6
150 mm
"gU) ¥dgy rUdU; h Us¥ poaYealUse ( 7UdUy
3 mm Us¥yeo
geaacesl] GbUGUBOgYC Fogy htuUe| pocgcooar| ligycass
(6 ¥ ®QM) 20 mm 200 mm “"eag0U 20 mm
15 mm
geaacesl] GbUGUBOgYC Fog)] hiUe| poasoax BioPCM Ggyeags
(e (PCM) 20 mm 200 mm "geaguU 20 mm 20 mm
15 mm
Byalie 77U, Uesa¥Y GbU0GUesogycq Eagy AUl pseoesviligysgoaass
(c v} ®QV) 5mm 20 mm 200 mm "8aglUL 20 mm
15 mm
Byalie 7U; Ussa¥Y GbUGUecogye Fag) hi gseoaxi BioPCM igysoaass
(e (PCM) 5mm 20 mm 200 mm "eeaglU( 20mm 20 mm
15 mm
oY Ulte | jabUGUBOgYycC B aosliecys| poaeooax 2zY)eU}
20 mm Fogy htuUsh |~ eeagaU 20 mm
15 mm
B hpU0 U0UU Ut allg e0eayd JUy scddaalgs f vd : GUa3U0UUs
""" Propety HeathndMoistue T anslerSuction.
MatenalProperty:Heaté Transfer: Redistibution
MatenalProperty: HeatbndMotsture T ransfer. Diffusion
MaterialProperty: HsaMouslueTransfer ThermalConducti
vvvvvv MaleualF'rosrt :GlazingSpectialData
[:unslluchon:Cfac:torUndetgu:dAfall
Construction: FfactorGroundFloor
______ m&?ﬁ;mﬁﬁ;ﬁﬁ;«mﬂ Exp.lanation of.l:l_hia:lard[;unent I.:ield _
...... Construction: ComplexFenestrationState Object Description: Start wﬂh autside laper and work your way to the inside laper
...... Construction:windowE quivaleriLaper Up to 10 layers total, 8 for windows
-] Constiuction:WindowD ataFile Enter the material name for sach layer
Themal Zones and Surfaces Fle|d Descrlphmr
iaaﬁﬁ.l-:j-l-l;l-);-lagometryﬂules v Select from fist of objects
Field Units Objl Obi2 Obi3 Obi4 Obj5
MName Droor Floor FRoof Double Panel Wind: ‘W allz
Outside Layer Wwiood (oak) Plaster Ceramic Tiles clear 3MM Flaster
Layes 2 Aumed Concrete  Plaster Airspace resistance  Concrete
Layer 3 Expand Polysterene Concrete clear 3MM Expand Polysterene
Layer 4 M arble Expand Polysterene R
Laper 5 Gypsum Mortar Gypzum Mortar
Laver 6
FcedB827AstUovoe GUlseysrs GUds oaU0Udosyal 7000GaU0UgL3, G0
Usg asUesWdislya) o BpPCM 27
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Class List Comments from IDF

[0001] Site:Location s
[0001] RunPeriod

[0001] Site: GroundT emperature: BuildingSurface

[0001] ScheduleTypeLlimits

[0008] Schedule:Compact

[0003] b aterial

[0001] Material:Mokass

[0002] M aterial:Ainzap

[0001] Windowhd atenial:Glazing

[0001] “windowhd atenial:Gas

[0001] “windowhd aterial:Blind - — - —
[0005] Corstruction Object Description: Defines a thermal zone of the building.
0001] GlobalG eometryBules

Explanation of Object and Current Fisld

Field D escription:

[000] BuildingSurface: Detailed D: A1 )
[0004] FenestrationSurface: D etailed Enter a alphanumeric valus
[0001] People This field iz required.
[0001] Lights v

Field Units Obi1

M ame Thermal Zone 1
Direction of Relative North deg a

* Origin m a

Y Origin m a

Z Origin m a

Type

Multiplier

Ceiling Height M

alume m3

Floor &rea m2

Zare Inside Convection Algorithm

Fce®BB28Fgs UOUUsypditigdy s soaed sl 3dd
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Class List

Comments from IDF

L]
0008

ScheduleTypeLimits
Schedule:Compact
Material

Material Nob azs
MaterialAirGap
Windawt aterial Glazing
Windowhaterial Gaz
Windowtaterial Blind
Constuction
GlobalGeometyRules

Lights

ElectricE quipment
AirflowMetaark: SimulationCantrol
ALirflowhetwork:MuliZone:Zone

Explanation af Object and Current Field

Field Description:
10: Al

Enter a alphanumeric value
This field is required

Object Description: Allows for detailed entry of building heat transter swifaces. Does not include subsurfaces such as windows or door:

Field

Name

Surface Type

Construction Name

Zone Name

Outside Boundary Condition
Outside Boundary Condition Object
Sun Exposure

‘wind E sposure

View Factor to Ground
Number of Vertices
Wertex 1 ¥-coordinate
erbex T'Y-coordinate
Verex T Z-coordinate
Werex 2 %-coordinate
erex 2 'Y-coordinate
Wertex 2 Z-coordinate
Wertex 3 %-coordinate

Wertex 3 Y-coordinate
Vartaw 3 7.candinala

Units

2|2 22|22 3232

Obj2 Obj3

Surface 2 Surface 3

Wall wiall

walls ‘walls
Themal Zone 1 Thermal Zone 1 Thermal Zone 1
Ground Outdoors Outdoars
MNaoSun SunExposed SunE sposed
Mowind ‘windE xposed ‘windExposed
8139625806400 1.39625883E-01  1.39626883E-M1
8.24091280E+00  240912797E-01  8.24091280E+00
0 3 3
8139625886400 1.39625983E-01  1.39625883E-M1
24071 2797E-01 240912797601 8.24091280E+00
0 0 0
1.39625083E-01  8.13962580E+00  1.39625883E-M1
240 279FE-01  240M2797E-01 2.40912797E-M1
n n n

Objd

Surface 4

Roof

Foof

Themal Zone 1
Outdoors

SunEwposed
‘windE xposed

8.13962585E 400
2.40912797E-M
3

B8.135962580E +00
8.24091280E+00
3
1.39625883E-M

B8.24091280E +00
e

Obj5 Obig

Surface 5 Surface B

wiall wiall

walls wialls

Themal Zone 1 Themal Zone 1
Outdoars Outdoars
SunExposed SunEwpozed
“windE kposed WwindExposed
8139625886400 B.13962588E+00
8.24091280E+00  2.40912797E-01
3 3
8.13962589E+00  8.13962586E+00
8.24091280E+00  2.40912797E-01
0 0
1.39625803E01  B.13962586E+00
824091 280E+00  B.24091280E+00

n

n

Fce®8829; Uy UalUdyostUsay

o

FUg
U~r 3

102

"} 93
yoUocad

uu

" EetiesteationSurface:Detailed i d &1 3683 UU>s
4 BGiU3UHyY BU],
byatocgsUWPYsygdyavs
Sketch-Up a Uosa 3 UU U s

YBOWd oy Us Us G
iU Uwegdnz
¢ UlnfaTpoe® .d Ue

a¥ydU0 U sl(ysUsUgd

UuU
0 ,
LUJ .o

UyJe
g

B) Gi



PRI DT TR

V8RR QUTVWATY

Fce®830j jedd Usg

" |DF Editor

File Edit View Jump Window Help

085:5ubSurface,

{db4a b 92-63c5-456(-FeB-597d 269 50F), - Handle,
Sub Surface 4. |- Name
Doar, - Sub Surface Type
. I-Construction Name:
Surface 4, |- Surface Name
. |- Outside Boundary Condition Cbject
. - Wiew Factorto Ground
. |- Shading Centrol Name:
Frame and Divider Name
Muttiplier
Number of Vertices
Vertex X-coordinate 1{m}
, - Vertex Y-coordinate 1 4m}
Vertex Zcoordinate 1 {m}
8, |- Vertex X-coordinate 2 {m}
3.25, |- Vertex Y-coordinate 2 {m}
0, - Vertex Z-coordinate 2 {m}
8, - Vertex X-coordinate 3 {m}
4.75, - Vertex Y-coordinate 3 {m}
0. - Vertex Z-coordinate 3 {m}
8, |- Vertex X-coordinate 4 {m}
4.75, |- Vertex Y-coordinate 4 {m}
7 |- Vartay 7-ranrdinata 4 fm}

OnfooTda U a 6 g

[1[c| | New0bi | DupObi | Dupibi+Cho| DelObi | Copybi | Fote b |

Class List

[Q001] ScheduleT ypelimits
[0008] Schedule:Compact
[Q008] b aterial

[00071] b aterial:Hobd azz
[Q002] b aterial:AiG ap
[00071] “windowbd aterial: Glazing
[0001] Windowbd aterial: G az
[00071] “windowbd aterial Blind
[0005] Construction

[0001] GlobalGeometyRules
[0001] Zone

[0001] People

[0001] Lights

[00071] ElectricE quiprent

[00071] AirflowM etwork: SimulationControl

Comments from |DF

Explanation of Object and Current Field

Object Description: Allows for detailed entry of subsurfaces
[windows, doors, glass doors, tubular daylighting devices).

Field Descriptior:
ID: &1

Enter a alphanumeric value

[00071] AirflovM etwork: MuliZone:Zone v |This figld is required.
Field Unitz Objl

M ame

Surface Type window
Canztruction Mame Double Panel Wind:
Building 5urface Mame Surface 2
Outzide Boundary Condition Object

Yiew Factor to Ground

Shading Control Mame

Frame and Divider Name

Multiplier

Mumnber of Yertices

Yertex 1 #-coordinate m 3.13362588E+00
Wertex 1 v-coordinate m 2.40912757E-0
Wertex 1 Z-coordinate m 21

Wertex 2 ¥-coordinate m 3.13962588E +00
Wertex 2 v-coordinate m 2.40912757E-0
Yertex 2 Z-coordinate m 0.3

Wertex 3 ¥-coordinate m 5.13962588E +00
Wertex 3 v-coordinate m 2.40912757E-0
Vartay 3 Z.ranrdinata ™ na

Obj2 | O3 | o4

Sub Surface 2 Sub Surface 3 Sub Surface 4
Window itidow Coor

Double Panel Wind: Double Panel Wind: Door

Surface 3 Surface 5 Surface B

1.39625883E-01  5.13362585E+00  8.13962588E+00
5.24091280E+00  8.24031280E+00  3.64031280E+00
21 21 22
1.39626883E-01  513962588E+00  8.13962585E+00
5.24091280E+00  8.24031280E+00  3.64031280E+00
03 U] 0
1.39625883E-01  3.13962588E+00 813962580 +00
3.24091280E+00  8.24031280E+00  4.83853484E+00
na na n
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U sty YaUsd GUds Uz Uy o Us Walted aeatblBUbUme vlifds 6

g 6aUU®enple s PYdloce 8o8dUlss 3 B8d&a (sdese 0 U
Gy Uadd Uesg oUUsaesg &8UdddlgbldealUd {Psfaeen
"Uy Uorvoe Use3Usiliasg Ueg #Bd; UsilbUGU(
"adjt1363U0Us vd Uszed

Name: B} as UUUs Us H3ee UUc Yal'Us dles Usjoy)a@a 384
ee3Ulsoafh 290 oaRFdd: Y& BegomBeopled 3 a .
Zone or ZonelistName: K~ s ey o UUUs d dUjesoe s13d e
GUsd 6 eald steiUs d GgosalUoadpeyad ea3U0
Number of People Year Schedule: ] gUf Ue ~Utlae UasUs Us
cje3clUosUo)kaeg gt tpeduldfes) “6g Ujye 6 @
"UpYeUUye Ueg Uysdegi blUaBsddBEarzey U G0
A o 8 y:tecupancy Year Schedule.
Fraction Radiant:¢ ¢ ~ Utae UgUfR UaszUs 3Ud
aUs 1.0 aUs G;qﬂsse'GSUGUUs 29U 3
"8g Usa ye UUUs U fh ¥YUeeU QU €90 61 .
UgUfR Ue "~ UOlae dU “"eaalU aUtsUliddWla ed) U(:
Us ye UUUs U Uesgd Usdyt 6gd o950 30 I
eUoYaeg ecevoagdgdpikollbesds hoeyaritbgs thj « ~ a3 U £ 3
G0 eosUpsUayadzyyec U
Sensible Heat Fraction:B 6 e0Udd ¢ 63 Ua 3U 6y dqlosceca’
“"Otase 295U 30 aUdejatilUs y3U aUUdU} f a8c
dU; e hU0qUUG “e6g @e@GUaal0UUs @0 UgUf Use
"} Aoy UeeU g 6a60omddds Uselbs dirsisdsd Uihe y Uaas 3
jgUhp Ues " UViaeyw@ddaUdUagsUURUJUU 30 Ue
U

UoUc¥vy) 0ok y ocaumoddiculate , t G U0 Us oy Uece
g eacoatlUs UgUReUUU UgURs Uess UsUcyy slel
Activity Level Schedule Name : ¢ “~Utase UgUf UasUs Us

6y 838U9U0) YeeUUsd “"6g oldegags W) didUdd
UsyY YUseas GUd st 3d g RFodyjgsdemddysr jibdad Ufic
ideseggpdlgdUa UagdUa Schkdues® URIGO e diah 38 ge U
g Ue :WAdtidtgLevel Year Schedul

Carbon Dioxide Generaton Rate:] g Uf Uas U} s deadiUlsoarfp e'dU i a 6
aUdae jUmeg gdeh 'U;UO’X‘OBQ U eV ddisays gy Ulbeegs Y3l
£83YUBdsWn¢ ;eUU93h8U3q Usege U Us °
0.0000000382m3/ sW oaUs Uas3Us UgUe d 6 salU U



ASHRAE 55 Comfort Warnings:z U UgUf BGddespPaed&lBUs Us

"3 Aoy UeeU dU " UpyvleUs “~jeUslic soellUsd |
byatece3aUUs UsaUfRd Uesg Ui ) Byaedrdibdidd ASHR.
“"UOltase BUdddgesieclU 3U aUeb¥segeU Usiic soel

Work Efficiency Schedule Name: Y s Gtisej asUs Us G6J) e3a6ilio¥
6 cae elUalePds " sdhUJUU dUyeooci oyjltegd
g h Usd UGgsdeoddgs Gpe&lUsUligebaeg) oddUa G0
Schedules. A&~ s aWarklEfiidlescy Year Schedule.

Clothing Insulation Calculation Method: BUj s o) YiUs Uds eyd
g ea6os0eei Udd Usced ehavyadd U~rs 3lg
st 3@ps Uay oGQothimdlhsulationSchedule.

Clothing Insulation Schedule Name: As GYoeW@ae U h3ee U Ue g

cJe3c6lUsUoy) YeeUUas( "8 g aUde) asUs Ud s T C
ey seild GUsy 3 U ¥YUseas oaUUY Ud UsyYyalUsU us!
aUeby¥aUs 6t} U dOG (= GiBd = oGahjdy asdlalien

Schedule.

Air Velocity Schedule Name: 7 Ude )} asUs Ue 6y 63a8lisYoy Ue.
"3 e0GUooasUs Us eyoUded Udd eaasdadd Uesg

Usg o6y HUahepd Ud usy¥YyalUsU Udd “~Uyshuaeg
A’ 9 oy Ai\kldaty Schedule Name.

Thermal Comfort Model Type: T Ud e j as Usy éejomddleawmdg Urs UG dd

UGdUy e h&0B8ByoU0UUs: Adapti veASHS5S5

£ IDF Editor

File Edit View Jump Window Help

& C:\Users\Tzimmaki\Desktop\ AINAQMATIKH\NOPCM.idf
0| 6| Newobi | DupObi | DupObi+Chg| DelObi | CopyObi

Class List Comments from IDF
(0001] Zone ~
[0006] BuldngSurface: Detaded

0004] FenestrationSusface:Detailed

0001] Pecole
0001) Lights
0001] ElecticE qupment
0001] AxflowNetwork:SimulationControl
0001] AsflowNetwork:MuliZone Zone
0002] AsflowNetwork: ngone gutace Sk
%12 ﬁmﬁ:ﬁw:&? omponent pering Explanation of Object and Cusrent Field
0001) LiéeCycleCost NorwecuringCost Object Descripion: Sets ntemal gans and contaminant 1
0005] LieCycleCost.UsePriceE scalation in the zone.
0001] Output VariableDictionary If you use & ZoneList in the Zone or ZoneList name field
0001] Output: T able: SummaryReports appbes
0001] OutputControt T able:Style to al the zones in the ZoneList
0002] QutputVarisble
0001] Output SQLRe v [Field Description
Field Units Obyl
Name
Zone ot ZoneList Name Thermal Zone 1
Number of People Schedule Name Occupancy Year Sc
Number of People Calculation Method People
Number of People 1
People per Zone Floor Area person/m2
Zone Floor Area pes Person m2/pesson
Fraction Radiant 03
Sensible Heat Fraction autocalculate
Activity Level Schedule Name Activity Level Year ¢
Carbon Dicwade Generation Rate m3/sW 0.0000000382
Enable ASHRAE 55 Comfort Wamings Yes
Mean Radiant Temperature Calculation Type ZoneAveraged
Surtace Name/Angle Factor List Name
‘Work Efficiency Schedule Name Work Efficiency Ye:
Clothing Insuation Calculation Method ClothinginsulationS¢
Clothing Insulation Calculation Method Schedule Name
Clothing Insulation Schedule Name Clothing Insulation y
A Valardi Crhad da N ama AvValarduVam S

FcesBB32KksUovoe UGUlUeceysrs Padjles oaUUdoey al
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ZUds g esolldhts®¥epiroses UUs "~ adjeiejyald 25U Us
UadvxU0U;sa13 dUjesoat 3 aUjtita "eg UlGeyeia Ues
cl13deJg UoUsjaeg, hH ¥dj as esUGseDog’; Y0 UU aUs Us g |
UUOcsqUgi G¥xyUsleai "8g GUpe 96 )uddedagg ddJ

a
Scheduless Egeady) t 363 UUs UU 'CJUGU " vd GUas3s0UUs

T Name:YjclGliscyaslUs Ue H3eeU UsBoom)zaUsosUsce
Lights.

§ Zone or ZoneList Name: T Ude j as Us @ U
dUjeoat 3 s¥313 UGUyeheU
Usg GguaUeelUUsd daUaU) saai
Thermal zone 1.

 Schedule Name: Ks G Yo UUUs Ue 63 83a6lUsYoy UeseU Uay
G¥ Us 0 & 8% a Ulighss Year Schedule.

T Design Level Calculation Method: B} as Us U "e6se63 Uj;fh 6 d
d doaUaUj see 90cll@t Bperys wsr 30 WhsedUs o1 3
Uy eUseyYUUS>s 3 U G;qﬁese’GSQdUG g 8360
UoaUUUGUddiwddiedei UUUy Uoxvyssoah eyUjae. B
Us Uo} Y @vauts/Brea

! Watts per Zone Floor Area: "Uyelilscy asUs Ud s 5 {
UoaUUUGUdeysrs GrUstGUsoat 3 “6g g YycUs
Usee Useildd aUeb¥Yszea3UUd Usd-12018 Uy G Usd
o9l o UUUVGUdeysd os0ci UUecsdqUasi oeWUsliea
aUUs %8 @By o UWh3[72] 6 .

£ \DF Editor

50 dUjeoose |
UU 8 GgooalUoay sc
GyUsleaqi €

i

File Edit View Jump Window Help

& C\Users\Tzimmaki\ Desktop\AINAQMATIKH\NOPCM.idf *
01| |&| Mewobi | DupObi | DupDbi+Cha| DelObi | Copyobi |

Clags List Comrnets from [DF

0001] Materiak Mot ass A
0002) MaterialAiG ap

0001] Windowh aterial Glazing

0001] *windowhd aterial Gas

00071] “windowibd ateriak Blind

(0005] Construction

0001] GlobalGeometiyRules

0001] Zone

0006) BuildingSurface:Detailed

0004] FeneshrationSuitace: Detailed Explanation of Object and Current Field
0001] People

Object Description: Sets intemal gains for lights in the zone.

0001] ElecticE quipment If you use a ZoneList in the Zone or ZoneList name field then this definition appliss

0007] Airflowh etwork: SimulationContral o all the: zones in the Zanel it
0001] AirflowM ebwork: MultiZoneZone . L

0002 AirflowN etwork: MuliZone: Suiface Field Description:

002] airflowM etwork: MultiZone: Component: Simple0pening ID: A1

0001] LifeCycleCostParameters v |Enter a alphanumeric value
Field Units Objl

MName Room Lights

Zone or Zonelist Name Thermal Zone 1
Schedule Name Lights Year Schedu
Dezign Level Calculation Method Wattsddrea
Lighting Level W

“watts per Zone Floor Area widm? E4

“watts per Pergon ‘wi/person

Return Air Fraction 0

Fraction Radiant 0.48

Fraction Yisible o018

Fraction Replaceable 1

End-Use Subcategary General

Return Air Fraction Calculated from Plenum T emperatun Mo

Fieturn Air Fraction Function of Plenum Temperature Co

Rieturn Air Fraction Function of Plenum Temperaturs Co| 17K

FcesB33KkoGUovoe UGUUeceysrs Lighiss aUUdoey al

106



ZU(d 3 g~ 6 o UHlegtoics jEquUipment 8 ) as 63 UUg YealbUy ¢ <

g easoslesi Uxs UGxUU; 8dds ddPepedvtis dael@g g 3
aUsUegyoaU Urxs GgaUdevYU¥s daUsaUjsasi Uzg o:
aUs UU o6j36836lsosUoy¥YeelUUU aUsUsgyoalUd Urs
"16860) UeseUUa0UdoRbse "aluU B¥aesylUpUa YUY

T Name:Yjelliosc)yasUs Ue H3eeU UsBoom)zaUsosaUsce
Electric Equipment.

§ Zone or Zone List Name: T Ud ¢ } (hdt Wjse 2 o & Ug|133 dlaa B
UoaUUUGUdey3Ud s doaUs UjemgldondilgtioaUgyd.

T Schedule Name: K9 & Y oUBU (bsy e 3c i opg Usat aUde) as U
sletlUfh Usg OGgseasoai daUaU) soai Usa
aUsUesgyoaU aUUY Uds uUsYy) oaUBquipmémtd oYdU
Year Schedule.

T Design Level Calculation Method: B} as Us U "e6se63 Uj;fh 6 d
d deaUaUj see s0cll@t Boperyws wsar 3l WhssdUs a1 3 L
A sayoegelUoBd OpsdeWe®aUdeysd stci dalUaU.
U0U; Uov3soaBde & ady weatsihtda.

 Watts per Zone Floor Area: Y} s G U986} asllei Ulws s
UoaUUUGUdey3zrs doaUaUysat s GglalUgL3 "~ @eg
eyUye. ¢ Usee Ueaeilidd aUeby¥seazUUd g fyd
aUBsd "~y eUYvyaUsd Ud-g/20¥7. BA¢ sy WhD 0301 4
[72]
£ IDF Editor
File Edit View Jump Window Help

€ C\Users\Tzimmaki'\Desktop\AIMAQMATIKH\NOP CM.idf *
0 e || WewObi | DupObi | DupObi+cha| Delobi | Copyobi | |

Clasz List Comments from [DF

0001] Material Mok ass ~

0002] Material:AirGap

0001] “Windowhd aterial: Glazing

0001 ‘windowbd aterial Gaz

0001] Windowbdaterial:Blind

0005] Construction

0001] GlobalGeometyRules

0001] Zone

0008] BuildingSurface: Detailed

ggg# EeneftrationSurface:Datailed Explanation of Object and Current Field

oo Liﬂtjse Obiject Description: Sets intemal gains for electric equipment in the zone.
i E lectricE auinment If you uze a ZoneList in the Zone or ZoneList name field then this definition applies

00017 AirflowM etwork: SimulationContral to all the zones in the ZoneList.

001 AirflowM etwork: MultiZone: Zone X -

0002] AirflovwM ebwork: MultiZone: Surface Field Description

0002] Airflovwk etwork: MultiZone: Component: Simple0 pening 1D: &1 .

0001] LifeCycleCastParameters v [Enter a alphanumeric value

Field Urits Objl

Name Foom E quipment

Zone or Zonelist Mame Thermal Zone 1

Schedule Mame Equipment Year Sct

Deszign Level Calculation Method W attsddrea

Design Level W

‘Watts per Zone Floor Area Wwim2 4

‘Wattz per Person '/ persan

Fraction Latent 0

Fraction R adiant 036

Fraction Lozt 1]

End-Usze Subcategorny General

Fce®BB34KstGUovoe UUUeeys3 s EfedricEquipthént o ey aU
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8.5.8 T UU( o a\ptaral Ventilation and Duct Leakage

HigooaUoa};seysgaalbdqudy 693 UUHUJUU " jeleeaax
Uyjy U G0 y3U 6Ly e UaUU eyary Gglseasgi UU)slcec
ZUds "~ Ujya UxGd eUd, eUd UsusUlGy) Ue&se (Gglsa

Uy Udi-JersUL 3.

ZUds g ¢ o AUftbwNefworld:SimulationControl U” s ey 2683 UUs @5
“"UpYeUOU) 65 "3eleesgaridd Us g toaalUi gg U0y
dge adjLrddeaUs UasUs UU Used.

T Name: House Airflow. ¢ ~ Utaéy) JgWHe; asUs Us H3ae
UsUsoUseysasag "6g oUdejasegs Uds "~ jelaese
T AirflowNetworkControl: B} as Us Ues Uy fh 6 Uayoecaeg U
Udd jJee WMépoywultbzoneWi thoutDistribut
eeg3lUyoae dDYdyslad 0i U0UdeU usUszseeed Uy, U.

f Wind Pressure Coefficienttype: ¥ Udej agUs Uz 85 Gg3UUaUI
Usyeasag UslYoeasllUg © G BesoagwsUUs (sioc
) deotl 3sUAsdayslflaceAveragecCal cul ati o
290 YgdUsdDfjeo@dxmde Usg ~ 3 8oy YeelUUsd o0sU
U¥s Gga3UUaUGUL 3 Usyeag.

f Height Selection for Local Wind Pressure Calculation: ¥ Ude y ae Us U3z (
Us soe “~alUld Usyeeg g 6asoaslUUUs U0 b°
UsyvyUU) a0t 3 Ushhghlvyrve W36 90 eAUsrasy 0 BUWI:3 U
OpeningHeight,  “ *d ~j} e UUas3U0UUs U K Ue ~} Hoy Use

§ Building Type: ¢ Gge oaev} vyle Uesg UaszUs U Uy Ual
"Ug Uxdd "egUgUBtwso®UsUc ~ Bdoeficei nd Pr e:
s Uayoege U WgwRiUS aepa® &vy3s e cavrxs Us i
e9a) AUUy e U fh Ue Uys avYiose Usg estei U
Usg es06i Usg eceosgd.

 Maximum Number of Iterations: Oe yd@e d Uy sde fhd s WWs Uaey L
Ud 3 U aagtdq Usg dgadUeeglUUsd Gglosoaagi
K sayoegelU 500, Uds ~jeUUsshelsd Usce

T Initialization Type: B} a e Us 89U eydeuas ) dqlisea @
Usosaszdidd Udd U aeagldd Ueg uGguUeeUUsgd
"3 8U0Us3hfelUsdq Usee Usgeg "} Bo3¥seUllied
ZeroNodePressures.

T Relative Airflow Convergence Tolerance: ¢ a&i 0d dUxj); UaUUs {U
&goeaosﬁaeﬁ—%@wadh@éﬁ;ds@’fje@q:yelﬁla Us G Uc
GUe " PaaeayYlelU tdaUasdzmalldddd U eei Udd
UdyealielUUcd horvrs Urs jeaindgbeg c s AJFise g
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£ |DF Editor

File Edit View Jump Window Help

€ ChUsers\ Tzimmaki\ Desktop  AINAQMATIKH\N OPCM.idf *
0 ||| Newobi | Dupobi | DupObi+Chg| Delobi | Copyobi|

Class List Comments from IDF

[----] Zane¥entilation windandStackO pendrea ~
[-----] ZoneiirB slance: Outdoordir

[--=-] ZoneMixing

[----] ZoneCrosshdixing

[----] ZoneRefrigerationDootdising

[-+==] ZoneE arthtube

[-+--] ZoneCoolTower:Shower

[-+=-] ZoneT hermalChimney

Explanation of Object and Current Field

Object Description: This object defines the global |

1L
MuliZoneZone
[0002] AirflovwM ebwork: Muli€one: Surface

[--—-] Airflovel ebwork: Muli one: ReferenceCrack Conditions r[;gli‘?escrlptlon: Enter a nique name for this obj

[----] AirfloveM etwark: Mulig one: Surface: Crack

[---] AirflaveM etwark: Muli? one: Surface:E flectivel eakagediea Enter a alphanumeric value

This field iz required.

[----] AirflaveM etwark: Multi2 one: Campanent: D etalled0 pening A

Field Units Okl

Mame House Airflow
AirfloviMetwark, Cantral MultizonebithoutDistribution
“wind Pressure Coefficient Type SurfacedwverageCalculation
Height 5election for Local Wind Preszure Calculation O peningH eight

Building Type LowRise

t aximum Mumnber of lterations dimenzionless 500

Initialization Type ZerolodePressures
Fielative Aiflow Convergence Tolerance dimensionless 0.0001

Absolute Airflow Convergence Tolerance kagts 0.0000071

Convergence Acceleration Limit dimensionless 05

Azimuth dngle of Long Awsis of Building deg

Fatio of Building ‘Width Alang Short Axiz ta Width Along 1

Height Dependence of Extemal Mode Temperature Mo

Salver SkylinsLU

Fced#dB83580) YeOUjes "~ jelceecavidd tUsaUiasg UU)sleaqi

¢ g @ a UUAriovNetwbrk:Multizone:Zonec ) dise e 8sUaUUs o9
yaUoeae Uesg Gglsoaei UUjslesi)dalsgylxeddagBlys
(" Uy ¥dgy U060 fp@0dg)U)Aassales ceto3l] . e ai bUlGsoae ol
Us uddypdiesi Uesg oaUsjaeseg. omdat 3e3UUs U0UU U

f Zone Name: pdaU8Us Ue HhA3eeU Udd dUjesoaed
OGUy eheUUUs Us GgooalUeyseyse GiaUdeU C

Thermal zone 1.

T Ventilation Control Mode: Y Ude j ag Us Ussa Ui "6 Ueayocag
UU;stesi Udd UVayadgdld w3sB8ddgOUdU; h 64 6:
"1 hoy Uge W3 U0g¥o U K Usd UGrUUysayd e
Ggadeal@dd HUU UCansapto 6 g ¢ U

§  Minimum Venting Opening Factor: Ege ~ adj} t 3egdildgeal 3Usag
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T Venting Availability Schedule Name: ks 6 Yoege U Ue G6jJ 836109 Y:
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T Name: By eliuiseyaslUs Ue Hs3eelU Udd GgssaU
GgooUoa)secysBMgoenashgbglUUds "~ UU aUs Us
f Air Mass Flow Coefficient When Opening is Closed: ¢ Usee Usg
GgsUUaUGUe jeed e¥esUd Uyp@URUUBGEBGYs B¢
Uds "y 86U saUoeysad Usee 0.001.
T Air Mass Flow Exponent When Opening is Closed: Eg3 UUaUG Ued ~@g
UGey ¥ Uds Usee Udd jeed Ud&g yOwgy deydrr
Uy 9ce Unwed 35 Upsdldd. 0 c8UsalUoeysdq Us:
U 9oy o0U0Ws5. 30 UasUs
§ Minimum Densuty Difference for Two-Way Flow: X} a8 85 Ua UUs o
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Clasz List Comments from IDF

[0002] t aterial:Ailz ap ~
[0001] Windowhd aterial: Glazing

[0001] ‘wWindowstd aterial: G as

[0001] Windawskd aterial:Blind

[0005] Construction

[0001] GlobalGeometyRules

[0001] Zane

[000E] BuildingSurface: D etailed

[0004] FenestrationS urface:Detailed

[0001] People

[0001] Lights E xplanation of Object and Current Field
[00071] ElectricE quipment

[00071] Airflona ebwork: S imulationControl
[00071] Airflona ebwork: bulti? one Zone
[0002] AirflowMebwork: MultZone Surface

Object Description: This object specifies the |
glass door heat transfer subsurfaces) when th

Field Descrption: Enter a unique name for th
ID: A1

[DDD1] LlfeCycleCost Parameters Enter & alphanumeric value

[0001] LifeCycleCost:MonrecuringCost hd

Field Units Obil Obj2

M armne “wfindow
Air Mags Flow Coefficient 'hen Opening iz Cloged kgdz-m 0.0m 0.0m
Air Mags Flow Exponent ''hen Opening iz Cloged dimenzionless 0ER 0.Eh
Minirmurn Density Difference for Twosay Flow ka/m3 0.0001 0.0001
Dizcharge Coefficignt dimenzionless 1 1
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Leakage Compoment Name: Y Udej as Us
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Class List

Comments from IDF

Material &irlGap

Windowh aterial: Glazing

“w/indawbd aterial: Gas

“afindowbd aterial:Blind

Construction

GlobalGeometryRules

Zone

BuildingS urface: Detailed

FenestrationSurface: Detaied

People

Lights

ElectricE quipment

AirflowM etwork:SimulationControl
Airflowh etwork:Multid one:Z one

[0001] LifeCycleCost:Parameters

[DUU2] A_lrlIDwN et MuItZone:Cnmnant: SimpleDperning

-~

Explanation of Object and Current Field

Object Description: This object specifies the properties of a suface linkage through whi
Airflow Report: Mode 1 &g an inzide face 2ons;
Mode 2 as an outside face zone o extenal node.

Field Dezcription: Enter the name of & heat transfer surface,
w |ID:A1

AKotYosesUUgd

et 3dd
idesag) osesd dqWadslWa U

[0001] LifeCycleCaost:MonrecuringCost

Field Units b1 Obj2

Surface Name Sub Surface 1 Sub Surface 3
Leskage Companent Marme Windows WWindow
External Mode MName

“wWindow/D oor Dpening Factor, or Crack Factar dimenszionless 1 1

“Wentilation Control Mode ZoneLevel ZoneLevel
“Yentilation Control Zone Temperature Setpoint Schedul

tinimum Yenting Open Factor dimensionless

Indoor and Outdoor Temperature Difference Lower Limi | deltalC

Indoor and Outdoor Temperature Difference Upper Limi| deltaC 100 100

Indoor and Outdoor Enthalpy Difference Lower Limit Foil deltal /kg

Indoar and Outdoor Enthalpy Difference Upper Limit for | deltal kg 300000 300000
“Wenting Availability 5chedule Mame

Occupant Yentilation Control N ame

E quivalent R ectangle Method PolygonHeight PolygonHeight
Equivalent Rectangle Aspect Ratio dimengionless 1 1
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Packaged Terminal Heat Fump

Supplemental DX Heating DX Cooling
Heating Caoil Coil Coil

Supply Air oA,
Fan ! Ml Outside
I -‘, Alr
1 *
| ——»e
[; L Relief

Alr
) |

7
Zone Ajr Zone Ajr
Inlet Node Exhaust NMode

Lone Boundary
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5% List Cormments fram IDF

D007] Lights ~
0001] ElecticE quipment
0007] AirflowM etwork: SimulationControl
00071] AirflowM etwork: MultiZone:Zone
0003] AirflowM etwork: MultiZone: Surface
000z2] AirflowM etwork: MultiZone: Component: Simple0 pening
0001] DesignS pecification: Dutdoarir
0001] Sizing:Parameters
0oo7] S|2| Zone
Sizi

Esplanation of Object and Current Fisld

D1] The[mgstatsetpgm_ |gIeHeat|ng Object Description: Defing the Themostat settings for a

0001] ThermostatS etpoint SingleCooling If you use a ZoneList in the Zone or Zonelist name field
0] ThermostatS etpoint: DualS etpaint to all the zones in the Zonelist.
0001] ZoneHvAL:PackagedT erminalHeatPump ) o

0001] ZoneHyaC:EquipmentList Field Description:

0001 ZoneHWAL:E quipmentConnections 1D &1 .

0001] Fan:Systemodel v |Enter a alphanumeric value
rield I rits

Fone of Zonelist M ame Thermal Zone 1

Control Type Schedule Mame Zone Control Type *
Contral 1 Object Type ThermosztatSetpaint:
Control 1 Mame SingleH eating

Contral 2 Object Type ThermastatSetpaint:

Contral 2 Mame SingleCooling

Control 3 Object Type

Contral 3 Mame

Control 4 Object Type

Dmmbrml A Bl —pmm
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113


https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%81%CE%BC%CE%BF%CE%BA%CF%81%CE%B1%CF%83%CE%AF%CE%B1

AzxrvUU0gBaBu OgUlfey ; Outdoor air mixer

B Us~vyUU;sohdd U8YHUgUegslds Ue ~5eg ©653H
}dtesee 89U0a UUs Wl wa@8i GiUFYPe UpUa DUV UBUUS
y;D Uslhiaeg Wead Wwpeeilhled Up@s Uss UsxUUy
3 LU Ddye(lIh’b;U*sUl;Jldg’U;U@f]ueg Uss Uygd) U e UR
gL"JUeaUU esd oaUs Ues3 BbEW¥WesaWdd YpUU. Uddiia® f
"calbay 3 Usd UnYs Y yoUs UBa G uggs dleoPdwy d7YcUd

UhseoWedd g sasoas Us (bds Ulbedi UllglsUd ejecledd Ua g
yjUaUdalfs Usd Ugpldwddhyg)r.ddegf j se e¥YeUd UsOft
sUhs¥gdd Us deBiPga UsaUhRd V&g UyUfh U ecalslleld
gsedyd eddy " ese UsrvUU) sahf Ualyg aJUe

Uallsliecd 299U UgUfR Ue UsUsaUaeUszeslUabllds @

Uy, UdBU eBBeUUU Uxs 2 oahebys Uslhlieg oaUs

WL COCCCe® Cox C®
(o]

£ IDF Editor
File Edit View Jump Window Help

Ch\Users\ Tzimmakit\Desktop\teheuTtann apyzwthvacihvacsystem.idf *
1 ||| Wewobi | Dupobi | DupObi+Chg | Delti | Copyobi | |

a5 List Comments from IDF
0001] Sizing:Plant ~
0001] ZoneControl: Thermostat

0001] ThermostatS etpoint SingleH eating

0001] ThermostatS etpoint: SingleCooling

0001] ThermostatS etpoint: DualSetpoint

0001] ZoneHVAL:PackagedT erminalH eatPump

0001] ZoneHWALC:E quipmentList

0001] ZoneHYAL:E quipmentConnections

0001] Fan:Systembd odel

0001 Coil: Cooling: Di<: SingleS peed

Eoll Heatlng Elec:tnc:

E xplanation of Object and Current Field

Object Description: Outdoor air miser. Mode names cannot be duplicated within a single O
object or acrosz all outdoor air mixers.

NodeLlst . L

0001] Outdoordsin:ModeList Field Description:
0005] Curve:Quadratic 10: &1 :
[005] Curve:Cubic Enter a alphanumeric value
N001] Curve:Expanent v | This field iz required.
Field Unitz Objl

ame Zonel PTHPOAMixer

ixed Air Mode Mame Zonel PTHPOAMixerOutlet ode
Outdoor Air Stream Node Mame ZonelPTHPDAINN ode
Aelief &ir Stream MNode Name ZonelPTHPExhMNode
Aeturn &ir Stream Mode Mame ZonelPTHPAiNnletM ode
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ase List Comments from IDF

L0017 ThemnastatSetpaint: SingleCaoling ~
0001] ThemostatSetpointDualSetpaint

0001] ZoneHYALC: PackagedT erminalH eatPump

0001] ZoneHWAC:EquipmentList
ZoneHWAL:EquipmentConnections

0001] Coil Heating:D:5ingleSpeed
1001 Outdoondin b iser
0003] Nodelist

Explanation of Object and Curent Field

0001] Outdoordir ModeList Object Description: Direct expansion (0] cooling coil and condensing unit (includes electic compressar
005] Curve:Quadratic and condenser fan), single-speed. Optional inputs for moisture evaporation from wet
005] Curve:Cubic coil when compressor cycles off with continuous fan operation
0001] Curve:Esponent
002] Curve:Biguadratic Field Description:
001] Cutput:\ariableDictionan Dz A1
0001] Output: Table: SummaryRepoits v |Enter a slphanumeric value

ield Units Dbﬂ

amne: Zonel PTHPDXCoolCol

wailability 5 cheduls Name CoolingCaildyails ched
Giross Fated Tatal Cooling Capacity Yl 7200
aross Rated Sensible Heat Ratio 0.75
Gross Aated Coaling COP W 3

ated Air Flovw Fate 3y 04

ated Evaporator Fan Power Per Yolume Flow Rate W /[m3ss)

ir Inlet Mode Mame Zonel PTHPF anOutletode

ir Qutlet Mode M ame: Zone] PTHPDXCaolCoilOutlet ode:

otal Cooling Capacity Function of Temperature Curve | HPACCoalCapFT

otal Cooling Capacity Function of Flaw Fraction Curve HPF&CCoolCapFFF

nergy Input Fiatio Function of Temperature Curve Nan HPACEIRFT

rergy Input Ratio Function of Flow Fraction Curve Mar HPF&CEIRFFF

'art Load Fraction Conelation Curee Mame HPACPLFFPLR

inimum Outdoor Dry-Bulb Temperature for Compressor| C

ominal Time for Condensate Removal ta Begin E

atio of Initial Moisture Evaparation Rate and Steady 5 | dimensionless

ey e ey ey
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lass List Comments from IDF
0001] ThermostatSetpoint SingleCooling Y

0001] ThemostatSetpoint: DualS elpoint

0001] ZoneHVALC:PackagedT erminalHeatPump
0001] ZoneHVALC:E quipmentList

0001] ZoneHVAL:E quipmentConnections

0001] Fan:Systemdodel

0001 Coil:Cooling D= SngleSpeed

0001] Coil Heating Electic
Lol:Heating DX:SingleSpeed

ggé ﬂ::f:ﬁ:" Mixer E xplanation of Object and Cunent Field
0001] Outdoowdir ModeList Object Descripion: Direct expansion (DX heating coil [air-to-ait heat pump) and compressor unit
0005] CurveQuadatic [includes electic compressor and outdoor fan). single-speed. with defrost controls.
0005] Curve Cubic

0001] CurveExponent Field D escription:

0002] CurveBiquadiatic ID: A1 )

0001] OutputVariableDictionary Enter a aiphanumeric value

0001] QutputT able:SummaryReports v | This field is required.

“ield Units kil

dame Zonel PTHPDXHez|

iwailabilly Schedule Mame HeatingCoildvailSck

aross Rated Heating Capacity W BE00

3ross Rated Heating COP Wi 275

Fated Ax Flow Rate md/s 0338

Fated Supply Fan Power Per Volume Flow Rate Wiim3fs)

dit Inlet Node Name Zone1PTHPDXCoo

4ir Dutlet Node Name ZonelPTHPDMHez

deating Capacity Function of Temperature Curve Mame HPACHeatCapFT

deating Capacity Function of Flow Fraction Curve Nam HPACHeatCapFFF

“nergy Input Ratio Function of Temperature Cunve Man HF&CHestEIRFT

“nergy Input Ratio Function of Flow Fraction Curve Mar HPACHealEIRFFF

a1t Load Fraction Correlation Curve Name HRACCOOLPLFFPL

Jefiost Energy Input Ratio Function of Temperature Cu

Ainirmum Dutdoor Diy-Bulb T emperature for Compressor| C 2

Jutdoor Dry-Bulb Temperature to Twn On Compressor |C

fasimum Outdoor Diy-Bulb Temperature for Defrost Op | C 5

o
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ChUsers\Tzimmaki\Desktophteheutonn apyaed hvac\hvacsystemn.idf *
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s List Comments from [DF
001] Sizing:Plant -
001] ZoneControl: Thermostat
001] ThemostatS etpoint:SingleH eating
001] ThemmostatS etpoint: SingleCooling
001] Themostats etpoint:DualS etpoint
001] ZoneHYAC: PackagedT erminalHeatPump
001] ZoneHVAL:E quipmentList
001] ZoneHVAL:E quipmentConnections
i ode
007] Col: Conling D Single% peed Explanation of Dbject and Current Field
001] Coi:Heating:Electic
001] Coi:Heating: D SingleSpeed Object Description: Yersatile simple fan that can be used in variable air volumne, constant volume, on-off cycl
0017 Outdaoin Mixer Performance at different fow rates, or speed levels, is determined using separate performance curve or table
003 ModeList or prescibed power fractions at discrete speed levels for bwo-speed or multi-zpeed fans.
001] OutdoaordirModeList .
005] Curve: Quadratic Field Description:
005] Curve: Cubic 0 N4
001] Curve:Exponent v |Default 03
ield Units Obj1
ame Zonel FTHPFan
wailability Schedule Name FanfindCoiltvails ched
i Inlet Mode Name Zone PTHPDAMixerOutletN ode
it Outlet Node Mame Zonel FTHPFanDutlztM ode
ezign b aximum Air Flow Rate mads 0.4
peed Control Method Continuous
lectric Power Minimurn Flow Fate Fraction 1]
otor Efficiency 0.9 i
atar In Air Stream Fraction 1
eszign Electic Power Consumption o' autosize
ezign Power Sizing Method TaotalEfficiencyandPressurne
lectric Power Per Unit Flow R ate W midds]
lectric Power Per Unit Flow R ate Per Unit Pressure ‘f[(m34s)-Pa)
an Toatal Efficiency 0.5
lectric Power Function of Flow Fraction Curve Name CombinedPowerdndF ank ff
ight Ventilation Mode Pressure Rize Pa
[ ey e = mey e
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0 || &| Newobi | DupObi | DupObi+Chg| DelObi | CopyObi
Class List Comments fram IDF
0001] ZoneHWAL: EquiprentList s
0001] ZoneHAL:EquipmentConnections
0001] Fan: SystemModeI
C l D J
||Heat|ng.
0001] OutdoordinMiver
0003] ModsList
0001] Outdooréir ModeList
[gggg] Eﬂ:::fg::&i’at": Explanation of Object and Current Field
0001 Cu,vegExponent Object Description: Electic heating coil. If the coil is located direct]
0002] Curve:Biquadratic outdoor air equipment list, then it iz controlled on leaving air temper
0001] OutputariableDictionary the Temperature Setpoint Node Name must be specified. If the coi
0001] Output: T able:S ummanyF eports ahother compansnt such az an air terminal unit, zone HYAC equipr
0001] OutputControl T able:Style system, then the coil is controlled by the parent component and the
[0006] Output:yariable iz nat entered.
[0001] Output:SOLite he
Field Unitz Okj1
Mame Zonel PTHPSupHeater
Avallability 5chedule Mame HeatingCoildwails ched
E fficiency 1
Marminal Capacity W autosize
Air Inlet Mode Name Zonel1 PTHPD=HeatCoilOutletM ade
Air Outlet Mode Mame Zone1FTHPA utletM ode
Termperature Setpaint Mode Marne
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& IDF Editor

File Edit View Jump Window Help

g C:\Users\Tzimmaki\Desktop\teheutona apyziot hvackhvacsystem.idf *

0|2 E| HewObi | Dup0bi | DupObi+Chg| Delbi | Coppiti| |

Class List

Camments from IDF

[000] Site: GroundT emperature:BuildingSuface
0008] ScheduleTypelimits

0007] Material
0001] MateriakhNoMass
0002] M ateriakAilG ap
0001] Wwindow aterial Glazing
0001] Windowh aterial G as
0001] Windowh aterial Blind
(0005] Corstruction i
2001] GlshalGeometRules ExplanatmnolD.b|ectandEurre.ntF\eId _
0001] Zone Object Description: Ireqular object. Does not follow the usual definition for fields. Fields &3... are:
(0006] BuidingSurtace:Detailed ThlUUth_DBtE
0004] FenestrationSuface: Detailed For: &pplicable days (ref: Schedulew/sek: Compact]
0001] Peaple Interpolate: Yes/No [1ef: Schedule: DayIntervall - optional. if not used will be "No"
0001] Lights Untik <Time [1ef. Schedule:Day Interval)
0001] ElectricE quipment <humenc walie> ’
0001] Airflowh etwark: SimulationCantrol v |words "Through,"For",“Interpolate”,"Until" must be included.
Field Units Obie Obj? Obig Obi9 0bi10 Obint Obj12 Obj13
Name Equipment Year Sct Heating Setpoints — Cooling Setpoints — FanAndCoildwailSct CoolingCoilvalSch HeatingCoilbvalSch ConstantFanSch  CyclingFanSch
Schedule Type Limits Name Anprumber Temperature Temperature Fraction Fraction Fraction Fraction Fraction
Field 1 waries Thiough 12731 Through: 12731 Through: 12431 Through: 12/31 Through: 12731 Through: 12431 Through: 12/31 Through: 12/31
Field 2 waries For'weskdaps For: AlD aps For: AlD aps For. AlDays For: AlD aps For: AlD aps For. AlDays For. AlDays
Field 3 alies Unitit07:00 Unitil: 24:00 Urtit: 24:00 Untit: 24:00 Unitil: 24:00 Urtit: 24:00 Untit: 24:00 Untit: 24:00
Field 4 varies 01 2 27 1 1 1 1 0
Field § waries Unitil: 0800
Field & varigs 05
FeeeedB45 KsallUorvyoe 6} e3alioasUo) Ueey¥YUr¥3 25U Ue Gi GUde

£ |DF Editor

File Edit View

Jump  Window Help

01 || E| Wewosi | Dupob |

& C\Users\Tzimmaki\Desktop\tehevTaun apyzial hvac\hvacsystem.idf *

Dup Obi+Chg | Del Obi | Copy Obi | |

Clazs List

Commerts from IDF

[0016] Scheduls:Compact
[0007] M aterial
[0001] M aterialMobass
[000Z] M aterial&ilGap
[0001] “Windowbd atenial: Glazing
[0001] Windowbd aterial G as
[0001] *findowbd aterial:Blind
[0005] Construction Explanat f Obiect and C t Field
[0001] GlobalGeometyFiules E W) (T T ey B T _ i _
[0001] Zone Object Description: 5cheduleTypelimits specifies the data types and limits for the values contained in schedules
[0006] BuildingS urface: Detailed
[0004] FenestrationSurface: Detailed Field Description: used to validate schedule types in warious schedule objects
[0001] People ID: A1
[0001] Lights En!er_aalphanul_'nenc walue
[0001] ElectricE quipment This field is requirsd.
[0001] Airflowetwork: SimulationControl hd
Field Units Obj2 Obj3 Obid Obis
Mame Temperature Control Type OnsOF Fraction
Lowser Lirnit Yalue varles &0 0 0 1]
Upper Limit % alue waries 200 4 1 1
Mumeric: Type Continuous DISCRETE DISCRETE COMTINUOUS
Unit Type Dimensionless Temperature
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& |DF Editor
File Edit View Jump Window Help
& C\Users\Tzimmaki\Desktop\teheutaia apyeia\hvac hvacsystem.idf *
0 || &| Hewsi | Dup0bi | DupDbi+Chg | DelObi | copyosi | |
Class List Comments from [DF
[----] Parametric:FileMN ameS uffix ~
--] DutputSurfacesLlst e
------ ] Output:Surfaces:Drawing
------ ] Output:Schedules
------ ] Output: Constructions
""" ] Output EnergyM anagementSyster Explanation of Object and Curent Field
------ ] OutputControl SurfaceColorS cheme . — = — = =
0001] Output:T able:SummaryReports Obiject Description: Produces a list summarizing the output variables and meters that are available for
...... ] Output Table:TimeBins reporting for the model being simulated [rdd output file). The list varies depending
...... ] Dutput Table:Monthly oh the types of objects present in the idf file. For example, variables related to
...... ] Output Table:Annual lights will only appear if a Lights object is present. The IDF option generates
0001] OutputCantral T able:Sivle complete Output’Y ariable objects to zsimplify adding the desired output to the idf file.
------ ] OutputCantrot FeportingT olerances X -
000E] Output:Variable v |Field Description:
Field Units Objl
Key Field regular
Sort Option Hinzorted |
= o , - o . ° o -
Fce®BB47Kk3 Uy 06 sadid aUUUahoeg ¢ GrkthpRusUL 3 Ushieg Usg
o o o - o P PR
gyoed uUds3 gOwmtMadable idqBL 3eageU UU @83 heUUU
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§ GosU Ug oUay sWAG U dWy ddedg lWialU "~ U)ysbYaoaas:
Qutdoor Air Drybul b Temperature) aUs ¢
Usg ®dls(} aZone AiroUbsdtipetlabipngc)lsd Usyy o
dy ) e U3 0d oXbae Ay iSysgm Sensible Cooling/Heating
Energy)

& |DF Editor

File Edit View Jump Window Help

& C:\Users\Tzimmaki\Desktop\teheutana apyzot hvac\ hvacsystem.idf *
[ e2|&| Mewobi | Dupobi | DupObi+Cra| Deldbi | Copyobi | |

Class List Comments from IDF

------ ] Output: Surfaces: Drawing ~
------ ] Output:Schedules
------ ] Output: Constuctions
------ ] Output:Energeb anagementS pstem
------ ] OutputControk SurfaceCalorS cheme
0001] Output:T able: SummaryR eports
------ ] Output: T able:TimeBins
rrrrrr ] Output: T able:konthly
Output: T able:dnnual
] OutputCaontrol: T able: Shle
i LR epartingT olerances

E=planation of Object and Current Field

(Object Description: each Output*/ariable command picks wariables to be put onto the standard autput file [.esa)
zome variables may not be reported for every simulation.
a list of warables that can be reparted are available after a run on

er
Output:MeterMeterFileOnly

...... ] OutputMeterCumulative the: report dictionary file [.rdd) if the Output arisbleDictionary has been requested.

------ ] Output:Meter:Cumulative: MeterFile0nly X . i X X

...... ] Meter:Custom Field Description: use ™ [without quotes] to apply this variable to all keys

------ ] Meter:CustomD ecrement v [ID:A

Field Units Objl Obj2 Obj3 Obijd Obis Obi6

Kep'alue * * * * *

Wariable Name Zone Air Temperatu Site Dutdoor Air Dy Zone Air System Se Zone Air System Se Zone Air System Se Zone Air Spstem Se
Reporting Frequency Hourly Hourly Hourly Hourly Hourly Hourly

Schedule Mame
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j Gei OGgeddeedbtimd sdgedUyd eU0UUbadqUyd Uzhlasg
UasUs olWsosclUcy) ci 3 B )HpillkasU telbdizaz Ullds acc o e

Simulate 6 U ~ U} o b EremsPius.B&lg Uy s UaU "eg "~ jeei Usg
Uds eegvieaUs U " Uz (jUsWeqgaxUWdd ‘(UExelU 0U) oUGaUd

B EP-Launch — X
File Edit View Help

Group of [nput Files] History] Ulilities]

Input File

| C:4UzershT zimmakitDesktoph tefzutomo opxeaiwinters\MOPC.idf j

Browse... Edit - Text Editar Edit - IDF Editar |

‘wieather File

| C:AEnergyPlus\/8-8-0NweatherD ata\GRC_Athens. 167160_IWEC.epw j

Erowse...

J

Wiew Results
% Tables | Errore | | | EHD | | |
w
— | ROD_| | | | | |
=

Variables | MDD | | | | | |

EI0 | MTD | | sHD | ESO | |

svG | | | | | |

| | | udi_| | |

EnergyPlus 8.8.0 Exxit

FcesBB49KkaUyalid " jedicesaxiid
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MEZH MEI QX H OEPN METI XTH MEI QXH (OH

PCM 29 PCM27 PCM 29 PCM 27
MAIl OX 0.374 0.392 0.957 1.223
I OYNI ¢ 0.348 0.38 1.591 1.632
I OYAL 0.216 0.196 1.130 0.710
AYITOYZ 0.212 0.187 1.377 0.778
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25"l ovviov 91 ouvAiovu 2"6AuvyolOaoTtTou
QPA ©OEPMOKP OGEPMOKP O©GEPMOKP O©EPMOKP OEPMOKP O©EPMOKP
NMEPI BAAA KTI PI OY MEPIBAAA KTIPIOY MEPIBAAA KTIPI OY
(°C) PCM ° C) (°C) PCM ° C) (°C) PCM ° C)
01:00 24.50 25.94 26.00 28.03 26.17 28.08
02:00 23.79 24.57 25.69 27.54 23.85 26.73
03:00 23.40 24.24 25.20 27.07 23.65 26.40
04:00 23.80 24.84 25.00 26.80 23.70 26.29
05:00 24.20 25.77 24.09 26.19 23.75 26.20
06:00 25.06 26.09 23.61 25.21 24.36 26.45
07:00 26.31 26.54 24.00 25.32 25.51 26.64
08:00 27.56 28.10 24.81 26.27 26.66 27.21
09:00 28.76 28.60 26.31 26.88 28.06 28.28
10:00 29.91 29.22 27.00 28.72 20.71 29.51
11:00 31.06 29.63 27.71 29.48 31.36 29.96
12:00 31.80 29.93 28.20 29.81 32.66 30.32
13:00 32.20 30.24 28.51 30.11 33.51 30.66
14:00 32.60 30.58 29.10 30.42 34.36 31.04
15:00 32.55 30.77 29.10 30.61 34.75 31.47
16:00 32.00 31.07 29.00 30.96 34.70 31.88
17:00 31.45 31.38 29.71 31.34 34.65 32.22
18:00 30.64 31.62 29.69 31.67 33.99 32.62
19:00 29.49 29.62 28.49 28.80 32.79 32.78
20:00 28.34 28.53 26.98 27.35 31.59 31.71
21:00 27.34 27.62 26.51 26.98 30.59 30.83
22:00 26.39 26.94 27.00 27.70 29.79 30.16
23:00 25.44 30.34 26.19 30.70 28.99 32.05
24:00 24.80 31.35 25.71 31.46 28.45 32.56
dasU&ld sUaUd Useyd dUjeesoay Ullsat s ~UjRCMYade8Bgd oaUs o U:
Us00UsheU30d ey Od
] " Uess a3 AW s (1 WeadglUUYy saahUOUy Odf ) Ud
dUjeegoaj UGaU GUe UGryUUPaafhsUegoll adedafhapd
UsUatGUsscecqd " UyphpvsgesleodoUd 13 U0d “"eg d dU,
UavU0U; sofh BB 8P@MU 0L eco) UGaU FWygs bywress s Uc
“U0UpYGUs Uy aU0UR 6 jasaslbsathlU Yi o YUy Utidegly .U

127



32

30

28

26

OEPMOKPAZIA (°C)

24

22

20

01:00

EMIAPAZH TON PCM THN 25n IOYNIOY

02:00
03:00
04:00
05:00
06:00

8 888 8 88 88 88 8 8 8 8 8

M~ (-] (-] o - ~ o - (] =] M~ [--] [-)] o - o~

o o o - - — - — - - - — - ~ ~ ~
0PA (QQ:AA)

po Yoy BepdlUoi eUstd Udd dUpecoay; UBald

32

30

28

26

OEPMOKPAZIA (°C)

24

22

20

po Yo Wepdl

128

tegsms
g 8 8 8 8
8 38 38 3 8

tegeys U

adJuy @ae (PCM 27, ¢ (PCM 29, ¢ (PCM 29

EMIAPAZH TQN PCM THN 9n IOYAIOY

g 8888888888 § 23 8¢ 8
8588334943833 332538232R 4
QPA (QQ:AN)

saielUstd Udd dUyesa; UCalUd
a Uaj mosle 8P@M 2d,d PCM 29, ¢ (PCM 29

e XOPIZ PCM

e IEPCM 27

MEPCM 29(ZE
TOIXOYZ)

e VIE PCM 29 (ZE
TOIXOYE KAl
OPOQH)

23:00

24:00

U go Wiliw 0HYd 5 6 i

aUs

a o

gjaelie

s XQOPIZ PCM

e VIE PCM 27

e \VE PCM 29 (ZE

OavO0,) saci

ME PCM 29
{MONO ZE
TOIXOYS)

TOIXOYE KAl
OPOOH)

gjaelie

Uy U

Uy, U



EMIAPAZH TQN PCM THN 2n AYTOYZTOY

34

32

XQPIZPCM
30
e MIE PCM 27
28
ME PCM 29
26 (TOIXOYE)

e MIE PCM 29
(TOIXOYE KAl
OPO®DH)

OEPMOKPAZIA (°C)

24

22

20

01:00
02:00
03:00
04:00
05:00
06:00
07:00
08:00
09:00
10:00
11:00
12:00
13:00
14:00
15:00
16:00
17:00
18:00
19:00
20:00
21:00
22:00
23:00
24:00

QPA (QQ:AN)

s Yoy bepdlUosi eUsid Udd dUjecoj UlaUd Usg UG¥y0OWy; sesi Uy, U
Jgoei GUesg 99U peNlaPaMe7, s®QMeae PCM29 aUs GU gy giie

s U pUeceUd "~ UL tGUsd dUjeasojallica UUU gy a U,
Yeodillde 3 UUs G Us UvisjewdngU olwala dldyl s o f

eh UéodoUpPdegeg UU "~ Uy¥Ydgy U yecaegs e U«

§0¥30UPGM 3 0Ued3 yaeaegs 0'0u;Uu1QgL|Df1JQ3 d

Gvrd @GUaaUUUs, IS oUb e 3lydy digdsy Ugd Us s U

dUjeegoay UGaU aUe UG¥UUysafh Usg aUe;oeg l"JUL

dU; ecoa,Uifp0gsd UdeyPpdy®vyd®esadd Urs gesar s U

o

OUG sPCMe y 3 Us °UO;UR];1)”J@’DGEMG|6L’]3%§J e 63 U0a 30
5

o C

o

>
o
sacgoad)tGUs Ues-&aUb Gatdad beddldg ) j slieaUs U 3
5 >

U’eUhdumesf].ﬁ]e[@’JUl;Ug’ "eg UU " Uy¥ydgy U UasU )
Lty U0Ud “"eg u0Us bjyatealUUs oU3sUad atidmsz8&Uay sa
Uy U0dyei g0 Ueﬁdc{Ue eUavyld Udd dUjeasoay) UlGadU,

TUUY 289t @ ggelialea 3 U BAM29808 wals e UoUai UUp d eUax
dU; ecgo) UG POM2ITUl UUsUUaUGe UUsahUUy e U UosUlas)
UasUsPcMIR9 HUU3s Ues eadUBUUG UGS 7 @) drER 29
Us edUUdeyse oaUs GUds e6jele d dUjeads)
30 Uy 3Y aUegalU 1 BOAId gy (lksy 3dU gf U eegedo 3 Ul a
Usg o0ay 8B@wiUY3Us Ud 8lwdled Ud U & &eEM 27
eUsit 3U0Us 0ANGBG®EM329838Es 0 Uchyhr3 aPem 29 UU 3
Us edUUUaUUs olia s1llgatB€gdie29, 55

Cc

o

U a
U a

(e

G

129



TOUY olHegedq UsUeiceUsld Urs dUjyecoay UlstL s

"Uy heesU U Uds ~j edd@ e0Wsrdd 0y Bjady” Uhsigd 2 Us y «
PCMd dUj ¢ e diUidibe yilb s (31,81A Glksedoo, U&CM 27

eUst 3Us BUcFPEM329 38I8s Bau8AHGHIs BEM29H U U3

Us eadUUUaUUs oaUs aU@3534Ccie ecUsit3Us aUesgd

TUOY 20 g0 s i Gillag UPEM 27G38¥ ¢ Useai cB8ogiy UGd
GU0ds UGy UU) sa@mdldadiU) 6sBgrddM @9 UleegliaYes Us Us «
U eaUUaU00e UUsdim,; BogkU UPs edUUdqdUa , 88E 0aU
Us edUUddUa GU Us atddesg gU Goxlel ) @jed)i BEBIg o Usj ae
dUjeegoay UGaU G Uy 332,61A GidU sedp0p1s8aAMi27 £8 e e 3 Us

e haodde §go4AC, Us WWePCM 29 3¢fBbeagd ABOUe@WBuOs3 Us

Us edUUdeyse eh3ae GU Usaecegd , UaUU.UasUs U

j ocagi dduUs @85 ) e ®PcCae sli50 Unlls a@@w Ug 3
cUseUyssze "~ Ujaciia. Bs cUselUjs3ca ee3ld
pUayebyoaasad, 6 tUsaegYimaedy) old ‘e auilebe csogyyly do G ¥
h vd aUs "~} 93 oUs adalU Ullissg e i Uy0Udld e oWd sdd |
dUjecgoay Ulst a3 Uesg sy Waeiglss Ubgywkly, HUUs UgU
PCMGUs oyaglihd Usg PENIEHEeRCMIS. " U) sycUs

EMIAPAZH PCM 15 KATA THN XEIMEPINH NEPIOAO
22

20
18
16

14

OEPMOKPAZIA (°C)

12 XQPIZ PCM

10 MEPCM 15

[==]

(=} o0 Q0 Q00 (=] (=] (=3~ Qo0 [« =]

88888888888888888888888888888883888888888
ARNMNMOARNNO A NN ANNOANMNOANMN O ANMNOANMNO AN MNOANMOD
OO OO OO OO OO OO OO OO0 OHMNOO -~
HNNONTONHMNMOVOATMNONIONNNOOATONONTONEMINNONT O
OO0 HHAAHAANANANANMNDOOO A M HAAANANANANNOOOO MM ANNANN
Ty Sy, NNy, Sy ey, Sy, Sy Ty, Sy Sy, Sy S, S, g, S, Sy, Sy, S, S, Ny, Sy, N, Sy, Sy, Sy, Ny, Say, Sy, Suy, Sg, Sy, Sy, Ny S, ey, Y, Sy, Ny,
NNNNNNNNNNNNNN oo o HrAl A A NNNNNNNNNNNN
ettt St AT 100000000000 000000000D0C0OD0C0OCOO

XPONOZ (MM/HH/Q

o]
E

o Yoy el ecoay UGaU UG¥UUy906i Uy U Ueg oaUsjyaeg o9sU Ue
t Us e g YiyUhg ,6 g wyosdle s Ua ) BaMadlmiJa ¢ BRCM 15

130



EMIAPAZH PCM 18 KATA THN XEIMEPINH MEPIOAO

22
20
5
~ 18
<
(5
T 16
x
0
s 14
o
[¥9)
© 1 XQPIZPCM
MEPCM 18
10
8
0000000000000 0000CO00000000000C00C00C00D0CO0O000O0
0000000800 QRAERRRRRRRRQ00QRRAEREeERERQEQQOQQ
™ ~m - ~m ™ M~ m ™ ~m ™ ~m ™ M~ m = ~m = M~ m - ~m ™ ~m
SRS R R R i U R o S R R R S R S SR R S SR R S SR S R R S R SRR
- NONT OO MmIN 00N OO0O0ONNMNMNDE T OO ANT O MmN O NSO
D000 M S ANANANAMNMNMODDODODO Ml ANANANANNDODODODODHdedeuN~NNN
e B e e ey ey e e ey e ey e e T e e e e e e e e e e e T e e I I e e I e e e By By ey D )
NSNS NN S S S S e A ANNANNANANNASNNANNN
T~ 0000000000000 0C0000C0C0O0CO0O0O00O0
XPONOZI (MM/HH/QQ:AN)

o Yoy rewOy; ecoy UGalU UGyUUy;seei Uy, U Usg oaUsjyasg 25U Uec
t Us 6 g )yUhg ,c g wyodls o Ua ) BaMadhe; mdlGPCH 88

UoUoj Yee UPGMUYpOEdgebttedhUs
cUedeyd dU;aea;UﬁoOg’ 00asOiieBO0adh tUdg Vals
UsaY eUsi BpyYgaadiely gydeyd d { yuesdldiye b Wa i gJ
goj e csa@ePGd)5GUas3 0UUs 30 Ugx¥3sU8sd “~eai 6Uc
dU;see;Uuau@MmeE]L"JeUesslhsvg’ aUs "Y; U "eeai Uc
dUjecgoy UPGMBU day; ¥y U U0 a»L"Jl‘JsUeU@sBlWLibsDeUfpﬁxqo
Usgydayd dUCyCds aBad Us 30 Uszsliey e eals U
UaxU0Uy; a0 Usg o ALy damg UdysdlsUe gD BB U3e 85dqU

U0 UGyUUysefh 6Lyeg 6ryad GidU0deU dyyeUszadd

ZOU "~ Uy 0 Y3«

GoaU 30 UeayozegelU “~ 98 wye 3 UaUU POM3s dUy eo
g eaeoaulUdaUs d eyldd aUs d eyostU(q Ui 3d0c

?eyebysa, mUoayebyosas, tUsesg¥Yyss oaUs aUbjyegy
Uset 3 U UzUpoU08U0ealUecel oaUs “Yas Usd ¥y sUal
UadyU0Uy; aafh Uesg oUs) wmdp, Ulds BAMNg8sU#sEds) o Uay s a

131



ME ZAY = H2BP MOKPAZC MET | AYHH2ZEP MOKPAZ

PCM 18 PCM 15 PCM 18 PCM 15
NOEMBP | 0.650 0.540 2.498 1.736
AEKEMB 0.956 0.906 2.267 1.633
I ANOYAI 0.154 0.135 1.017 1.459
PEBPOYA 0.099 0.153 1.893 2.463
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3d o@UsaUebhyas 14d tUsegUya 15d aUbyegUy ¢
QP A OEPMOKP OEPMOKP OEPMOKP OEPMOKP OEPMOKP OEPMOKP
MEPI BAAA KTI PI OY NEPI BAAA KTI PlI OY | MEPI BAAA KTI Pl OY
(°C) PCM ° C) (°C) PCM ° C) (°C) PCM ° C)
01:00 8.00 17.45 10.61 17.22 6.00 11.30
02:00 8.81 17.09 11.15 16.90 6.51 11.13
03:00 8.28 16.84 11.25 16.73 6.49 11.04
04:00 7.00 16.62 11.70 16.60 6.00 11.02
05:00 7.92 16.50 12.15 16.48 6.00 10.96
06:00 7.89 16.39 12.35 16.38 6.00 10.95
07:00 7.00 16.19 12.30 16.28 5.49 10.93
08:00 7.81 12.99 12.25 15.08 5.00 9.14
09:00 7.79 15.72 11.84 15.97 4.49 10.53
10:00 9.03 16.14 11.20 16.21 4.00 10.54
11:00 12.22 16.48 10.54 16.29 5.12 10.64
12:00 13.20 16.73 10.76 16.39 6.10 10.80
13:00 13.00 16.91 11.81 16.66 6.00 10.86
14:00 13.81 17.18 12.86 16.92 6.61 10.88
15:00 13.79 17.39 13.50 17.01 6.59 10.91
16:00 12.49 17.60 13.70 17.07 6.00 10.96
17:00 12.31 17.67 13.90 17.06 6.31 11.00
18:00 11.79 17.94 13.75 17.36 6.30 11.45
19:00 11.00 18.21 13.30 15.69 6.10 8.94
20:00 11.10 18.34 12.85 17.66 6.30 11.40
21:00 10.59 14.85 12.24 17.83 6.20 11.47
22:00 10.00 17.94 11.60 17.89 6.00 11.58
23:00 10.10 18.09 10.94 17.91 6.31 11.60
24:00 9.08 18.10 10.24 17.89 6.30 11.58
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MHNI Al A KATANAAQWH ENEPIEI AZ (

MHNEZ XQPI = MEPCM  MEPCM  MEPCM MEPCM ME P( ME P(
18 (OF29 (OF24 ( OF 18 29 24
+ TOI X+ TOIl X+ TOI X
| ANOYAI  662.068 547.837 577.626 577.942 631.554 620.248 620.567
PEBPOYA 704291 596.141 613.684 614.523 641.216 655.715 656.348
MAPTI C 460371 431.264 390.472 393.471 436.347 421.902 423.610
ANPI Al 104.278 104.189 104.489 102.360 104.309 104.870 103.581
MAl O= 110.048 100.078 91.447 85.990 106.346 98.733 92.341
| OYNI ¢ 342.729 286.859 243.163 280.264 324.225 286.238 311.296
| OYAI ( 591.887 547.082 521.148 526.679 564.225 564.826 563.871
AYTOYZX 595.694 551.201 522.870 550.107 565.821 561.554 564.947
SENTEMB  227.523 218.001 209.891 191.043 212.437 212.135 206.533
OKTQBP 75.162 75.447 77.065 81.763 74.825 75.829 77.819
NOEMBPI 369.713 270.387 316.391 297.305 308.884 341.957 342.548
AEKEMBF 780827 640.714 686.873 686.831 710.902 733.940 733.920
SYNOAC 5024567  4369.201  4355.118  4388.280  4681.091  4677.946|  4697.380
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