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Program.cs

Excel;

HLFX. Block;

HLFX. Utility;

System;

System. Col lections. Generic;
System. Data;

System. 10;

System. Ling;

System. Text;

System. Threading. Tasks;

namespace HLFX. Sample2

{

class Program

{

static void Main(string[] args)

{

//a 77 7 A AR
using (

{

var log = new System. I0. StreamWriter (@”log. csv”

false, Encoding. GetEncoding(932)))

var simulator = new Simulator ()

{
/IR, FHEEIRR
StartDay = new DateTime (2015, 4, 1, 0, 0, 0)
StopDay = new DateTime (2015, 10, 1, 0, 0, 0)
Dt = 60

/70y JERE
Blocks = BuildBlocks ()

//v 7
Logger = (context) =>
{
/IR OFRE
if ((context.Elasped ) % 3600 != 0) return;

StringBuilder sb = new StringBuilder ()
sb. AppendFormat ({0}, {1}, ",

+ “H"” + context. Current.Day + "H”,
context. Current. Hour + “H§" +

context. Current. Minute + “/23") ;
//IRREH )
foreach (var obj in context.Blocks)
{

if (obj is WallBlock)

{

//var wall = obj as WalIBlock;
//sb. AppendFormat (“ {0:F2}, {1:F2}, ~
wall. TempA, wall.TempB) ;

}

else if (obj is WindowBlock)

{
//var wind = obj as WindowBlock;
//sb. AppendFormat (“ {0:F2}, {1:F2}, ~
wind. TempA, wind. TempB) ;

}

else if (obj is FixedConditionRoomBlock)

context. Current. Month
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}

}s

//BkaFR R
DateTime start = DateTime. Now;

}

{

}

[

{

}

[

{

}

[

{

}

[

{

}

var room = obj as FixedConditionRoomBlock;
sb. AppendFormat (" {0:F2},”, room. Temp) ;

Ise if (obj is RoomBlock)

var room = obj as RoomBlock;
sb. AppendFormat (" {0:F2}, {1:F2}, {2:F2}, {3:F2}, {
4:F2}, {5:F2}, {6:F2}, {7:F2},”
room. Temp, room. MRT, room. Humidity * 1000. 0
room. RHumidity * 100.0
room. SensibleHeatGenerationTotalConvection *
3.6,
room. VaporGenerationTotal * 1000.0 * 3600. 0,
(room.DirectSolarConvectionTotal +
room. SkySolarConvectionTotal +
room. ReflectSolarConvectionTotal) * 3.6,
room. Qvent * 3.6) ;

Ise if (obj is OutsideBlock)

var _outside = obj as OutsideBlock;
sb. AppendFormat (" {0:F2}, {1:F2}, ~
_outside. Temp, _outside. Humidity * 1000.0) ;

Ise if (obj is AirConditionerBlock)

var rac = obj as AirConditionerBlock;

sb. AppendFormat (" {0}, {1:F2}, {2:F2}, {3:F3}, {4:F
6},”, rac.Operation, rac.SensibleHeat

rac. LatentHeat * 2510.0 * 1000.0, rac. COP,

rac. E_AC) ;

Ise if (obj is PersonBlock)

var person = obj as PersonBlock;
sb. AppendFormat (" {0}, “, person. InRoom) ;

log.WriteLine(sb);

Console. Write ("*x");

Console. WriteLine ("BA%A: {0}, start);
Console. WriteLine ("t5i[H[E (BE) - {0} R
simulator.Dt) ;

Console. WriteLine ("1 A%k : {0} [=1”

simulator. GetTotalLoopCount ()) ;

Console.WriteLine ("

[/ o~y B —HE
log. Write (" H A, BEZI, 7)) ;
foreach (var obj in simulator.Blocks)

{

if (obj is FixedConditionRoomBlock)

log. Write (" {0}, ",

obj. Name) ;

else if (obj is RoomBlock)



log. Write (" {0},,,,,,,, “  obj.Name) ;
//else if (obj is WallBlock || obj is WindowBlock)

//log. Write("{0},,”, obj.Name);
else if (obj is OutsideBlock)
log. Write (" {0},,”, obj.Name);
else if (obj is AirConditionerBlock)
log. Write (" {0},,,,, “  obj.Name) ;
else if (obj is PersonBlock)
log. Write("{0},”, obj.Name);
}
log. WriteLine (") ;
log. Write(”,, “);
foreach (var obj in simulator.Blocks)
{
//if (obj is WallBlock || obj is WindowBlock)
log. Write ("AHINEEE, BIEEE, ) ;
if (obj is FixedConditionRoomBlock) log.Write ("7
FE, )
else if (obj is RoomBlock ) log.Write ("7, MRT, #&
S, FHRHE R, NSRSy [kd/h], W8V A4
[g/h], H Sk sy [kd/h], #axgi AZ kd/h], 7)
else if (obj is OutsideBlock) log. Write ("2, #axf
WA, )
else if (obj is AirConditionerBlock) log. Write("iE
iz, PEENW], TEEA W], COP[-1, v %+ /1 [kWh], 7) ;
else if (obj is PersonBlock) log. Write("7E=8,");
}
log. WriteLine (") ;

//EE
simulator.Run();

//¥&T R
DateTime stop = DateTime. Now;
Console.WriteLine (*

::::::::::") )

Console.WriteLine ("#& 7 : {0}, stop);
Console. WriteLine ("fFa@ e : {0} 2 VR, (stop -
start). TotalMilliseconds) :

Console. WriteLine ("FH5EE {0} [a]/70",
(double)simulator. GetTotalLoopCount() / (stop -
start). Seconds) ;

/// <summary>
[/ Ty 7 OWEEIT D
/// </summary>
/// <returns>EEEH D71 v 7 DY A ~{/returns>
private static [List<IBlock> BuildBlocks ()
{
double inittemp = 20.0;
double inithumidity = 7.354 / 1000.0;
ﬂ;_/l

///20°C50%+H

var blocks = new List<IBlock>():
SAT V=7 bDOY A b

// 1Block %

using (FileStream stream = File.Open(“input. xIsx”
FileMode. Open, FileAccess.Read))

using (IExcelDataReader excelReader =
ExcelReaderFactory. CreateOpenXml|Reader (stream))
{

exce|Reader. IsFirstRowAsColumnNames = true;

DataSet data = excelReader. AsDataSet () ;

#tregion A7 Y2 —LJ X K

var schedules = new Dictionary<string
ScheduleSeries> () ;

if (data.Tables[" A7 > =—/L"] 1= null)

{
foreach (DataRow row in data.Tables[" A/ v = —/L
“1. Rows)
{
string id = Convert. ToString(row[0]); S A
2—/L1D

if (IString. IsNullOrEmpty (id))
{

ScheduleSeries Schedule = new ScheduleSeries();
string sctype = Convert. ToString(row[1]);

for (int i =0; i <100; i++)

{
int time = Convert. Tolnt32(row[2 * i + 2]);
if (time >= 2400) break;

double scval = Convert. ToDouble(row[2 * i +
3D

if (sctype == “Light” || sctype == “Equip” ||
sctype == “Ventilation”) ///Light, Equip
VentilationiZ[%] TA/

scval /= 100.0;
Schedule. UnitAdd (time, scval);
]
schedules. Add (id, Schedule);
}}

}

#region ANHEAET vy o
var outside = new OutsideBlock() { FileName =
@“C:¥Program Files¥AE-
CAD¥SimHeat¥weather¥6159999. sma” };
Bi 2 Ak

//% — ([E & 3C551) &l (outside) Dt~ =
blocks. Add (outside) :
#tendregion

/ /AN IR ER

fregion ZEM7wvv
///var rooms = new Dictionary<string, IBlock>():
// % —(string:=4:) & i (IBlock:RoomBlockd A > A #
v R) DIRIA DR
var rooms = new Dictionary<string, RoomBlock>();
foreach (DataRow row in data. Tables[”J&=2"]. Rows)
{
string No = Convert. ToString (row[0]) ;
if (No 1="7)
{
string Name = Convert. ToString(row[1]);
string &4 = Convert. ToString(row[2]);
string f&%l] = Convert. ToString(row[3]);
string BAENVA & = Convert. ToString (row[4]) ;
///kJ/K
string PEEAEE = Convert. ToString(row[5]);
//ke/ (ke/kg')
string #%1 = Convert. ToString(row[6]) ;

1% F-2



string #42 = Convert. ToString(row[7]);

i = ) SR - 0
fQEBVAR = ") WEVAR = 07

if (1String. IsNullOrWhiteSpace (No)
&& !String. IsNul I0rWhiteSpace (Name)
&& IString. IsNul IOrWhiteSpace (%:7#)
&& IString. IsNul lOrWhiteSpace (&%) )
{
rooms. Add (Name
new RoomBlock

{

Name = Name
Temp = inittemp
MRT = inittemp

Humidity = inithumidity,

Cs = Convert. ToDouble (BEZAZ &) * 1000.0,
Cl = Convert. ToDouble (JFEAE &
VentNumClose = Convert. ToDouble (#25%1)
VentNumOpen = Convert. ToDouble (#15.2)
Volume = Convert. ToDouble (&7#),
TotalArea = 0.0

TotalFloorArea = 0.0,

WindowOpen = 0

ACONOFF = 0
Qutside = outside
DR
//RoomBlock1 > A % > ZADERL & rooms U & ks ~D
Bk
}
}
}
blocks. AddRange (rooms. Select (x => x.Value)); //

T LEK roomslC RSN A TV 27 bET T
blocksiz & ¥ &k9 5

var fixedconditionrooms = new Dictionary<string
FixedConditionRoomBlock> () ;
if (data.Tables["Z:fF[EE="] 1= null)
{
foreach (DataRow row in data. Tables[” e[ &5
“1. Rows)
{
string No = Convert. ToString (row[0]);
if (No !="")
{
string Name = Convert. ToString(row[1]);

[List<ISpaceBlock> referencespaces = new
List<ISpaceBlock> () ;
[List<double> ratios = new List<Double>();

for (int i =0; i <100; i++)

{
string spacename = Convert. ToString (row[2 * i
+21);
string ratio = Convert. ToString(row[2 * i +
30
if (string. IsNullOrEmpty (ratio) || spacename
= "END”)
break;
else
{
if (spacename == “Qutside” || spacename ==
)

f+é% F-3

{
referencespaces. Add (outside) ;
ratios. Add (Convert. ToDouble (ratio)) ;
}

else if (rooms. ContainsKey (spacename))
{
referencespaces. Add (rooms [spacename]) ;
ratios. Add (Convert. ToDouble (ratio)) ;
}
}

}
FixedConditionRoomBlock fixedconditionroom =
new FixedConditionRoomBlock (Name
referencespaces, ratios);
fixedconditionrooms. Add (Name
fixedconditionroom) ;
}
}

}

blocks. AddRange (fixedconditionrooms. Select (x =>

x.Value)) ;

#tendregion

fregion FEEMA
var heatgenerators = new Dictionary<string
HeatGenerator> () ;
if (data.Tables["3¢#YA"] 1= null)
{
foreach (DataRow row in data. Tables[" & &0 {4
“1. Rows)
{
string No = Convert. ToString (row[0]);

if (No I="")

{
string name = Convert. ToString(row[1]);
string sensible = Convert. ToString (row[2]);
string vapor = Convert. ToString(row[3]);
//[kg/h]
string convectionrate =
Convert. ToString (row[4]) ;

string[,] scheduleid = new stringl[3, 21;
for (int term = 0; term < 3; term++)
{
for (int wday = 0; wday < 2; wday++)
{
scheduleid[term, wday] =
Convert. ToString (row[2 * term + wday + 5]);
///row[5]1~1[10]
}
}

[List<RoomBlock> applyrooms = new
List<RoomBlock> () ;

// /3 2 (B O TS
for (int i =0; i < 100; i++)

{
string roomname = Convert. ToString (row[11 +
in;
if (string. IsNul|OrEmpty (roomname))
break;



else

{
if (rooms. ContainsKey (roomname))
{

app | yrooms. Add (rooms [roomname]) ;

}

}

}

/]2 2 — VB O TS
ScheduleSeries[,] scseries = new
ScheduleSeries[3, 2];
for (int term = 0; term < 3; term++)
{
for (int wday = 0; wday < 2; wday++)
{
if (schedules. ContainsKey (scheduleid[term
wday]))
scseries[term, wday] =
schedules[scheduleid[term, wday]];
else
scseries[term, wday] = null;

}
]

HeatGenerator heatgen = new HeatGenerator (name

Convert. ToDouble (sensible),
Convert. ToDouble (vapor) / 3600.0,
Convert. ToDouble (convectionrate)
scseries, applyrooms) ;

heatgenerators. Add (No, heatgen) ;
}

#tendregion

#tregion =7 2

var aircons = new Dictionary<string
AirConditionerBlock> () ;

if (data.Tables["=7 =>"] = null)

foreach (DataRow row in data. Tables[" =7 =
“1. Rows)

string No = Convert. ToString (row[0]);
if (No !="")
{
string name = Convert. ToString(row[1]);
string roomname = Convert. ToString (row[2]);
string heatingcapacity =
Convert. ToString (row[3]) ;
string coolingcapacity =
Convert. ToString (row[4]) ;
string airvolume = Convert. ToString (row[5]);

string bypassfactor = Convert. ToString(row[6]) ;

string[,] scheduleid = new stringl[3, 21;
for (int term = 0; term < 3; term++)
{
for (int wday = 0; wday < 2; wday++)
{
scheduleid[term, wday] =
Convert. ToString (row[2 * term + wday + 7]);
///row[11~1[12]

f+ék F-4

}
]

string worktype = Convert. ToString (row[13]);

RoomBlock room = new RoomBlock () ;
if (rooms. ContainsKey (roomname))
room = rooms [roomname] ;

[/ A 2 — VERO TS
ScheduleSeries[,] scseries = new
ScheduleSeries[3, 2];
for (int term = 0; term < 3; term++)
{
for (int wday = 0; wday < 2; wday++)
{
if (schedules. ContainsKey (scheduleid[term
wday]))
scseries[term, wday] =
schedules[scheduleid[term, wday]];
else
scseries[term, wday] = null;

}
]

AirConditionerBlock ac = new
AirConditionerBlock (
name, room, outside
Convert. ToDouble (heatingcapacity)
Convert. ToDouble (cool ingcapacity)
Convert. ToDouble (airvolume) / 3600.0
Convert. ToDouble (bypassfactor), scseries);

blocks. Add (ac) ;
}

}

#tendregion

ftregion fE=R#E

var persons = new Dictionary<string
PersonBlock> () ;

if (data.Tables["fE=#&"] 1= null)

foreach (DataRow row in data.Tables["fE=#
“1. Rows)

{
string No = Convert. ToString (row[0]);
//
if (No I="")
{
string total = Convert. ToString(row[1]);
/= NY872 0 F R W/ A]
string stdsensible = Convert. ToString(row[2]);
[/ — NH7= 0 BBV EVE W/ N], 24°Cosgb
string slope = Convert. ToString(row[3]);
//
string convectionrate =
Convert. ToString (row[4]1);  //xiiiiisy =g

string[,] scheduleid = new stringl[3, 21;
[/ A 2 —v1D
for (int term = 0; term < 3; term++)

{



for (int wday = 0; wday < 2; wday++)
{
scheduleid[term, wday] =
Convert. ToString (row[2 * term + wday + 5]);
///row[5]1~1[10]
}
}

string roomname = Convert. ToString (row[11]);
RoomBlock room = new RoomBlock () ;
if (rooms. ContainsKey (roomname))

room = rooms [roomname] ;

/]2 2 — VB O TS
ScheduleSeries[,] scseries = new
ScheduleSeries[3, 2];
for (int term = 0; term < 3; term++)
{
for (int wday = 0; wday < 2; wday++)
{
if (schedules. ContainsKey (scheduleid[term
wday]))
scseries[term, wday] =
schedules[scheduleid[term, wday]];
else
scseries[term, wday] = null;

}
]

PersonBlock person = new PersonBlock (
Convert. ToDouble (total),
Convert. ToDouble (stdsensible),
Convert. ToDouble (slope),
Convert. ToDouble (convectionrate), scseries,
room) ;

~ o~~~

blocks. Add (person) ;
}
}
}

#tendregion

fregion kT —7 v
var materials = new Dictionary<string, Material>();
//% — (string:#4#No) & i Material DA 2% L Z) D
[ S S okcn
foreach (DataRow row in data. Tables[“#4#}”]. Rows)
{
string No = Convert. ToString (row[0]) ;
// #ENo.
string Name = Convert. ToString(row[1]);
/] "B
string #YzE =R = Convert. ToString (row[2]);
// TW/mK]
string 22 JEEJKHT = Convert. ToString (row[3]);
// [m2K/W]
string &ML= = Convert. ToString (row[4]);
// [kd/m3K]
string # B = Convert. ToString (row[5]);
// [kg/m3]
if (1String. IsNullOrWhiteSpace (No)
&& IString. IsNul I0rWhiteSpace (Name)
&& IString. IsNul [0rWhiteSpace (BziE 3K)
&& 1String. IsNul l0rWhiteSpace (22 & K HT)
&& 1String. IsNul [0rWhiteSpace (FHEELR)
& 1String. IsNul [0rWhiteSpace (5 E))
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{
materials. Add (No,
new Material

{
Name = Name,
B = Convert. ToDouble (BVmE =R) |
Ze S BERHT = Convert. ToDoub|e (225 & K1),
AFEEEN = Convert. ToDouble (5% HLER) *
1000. 0,
P = Convert. ToDouble (%5 )
D /¥
Bl 252 v ZAOAERL L mater ial s~ gk
}
}
#tendregion

ftregion BEfIAR
var wallSpecs = new Dictionary<string, WallSpec>();
// % — (JBRERE4) & (Wal | Spec) DRLAA H
string No_old = “”;
string No_new = “”
foreach (DataRow row in data.Tables[”EZ{f:4%"]. Rows)
{
No_old = No_new;
No_new = Convert. ToString (row[0]) ;
// BEtAENo.
string secname = Convert. ToString(row[1]);
// W4 -+ No.
string name = Convert. ToString(row[2]);
/] BEHARA
string secratio = Convert. ToString(row[3])
// Wrif b3
bool newspec = true;
/] FHUEERDNE S Dy

if (No_old == No_new) newspec = false;

if (1String. IsNullOrEmpty (name))
{
int count = Convert. ToInt32 (row[4]) ; [/ Rk

/// Wi O %k
var wallsection = new Wall|Section(secname,
Convert. ToDouble (secratio), count):
for (int i =0; i < count; i++)
{
wal Isection. materiallist. Add (new
Wal IMaterialList

{
Material = materials[Convert. ToString(row[5 +
i *x 21,

Thickness = Convert. ToDouble(row[6 + i * 2]) /
1000. 0

DR

}

/// FERERL D FTHLAE K
if (newspec == true)
{
wal | Specs. Add (name,
new WallSpec
{
Name = name,
SectionNum = 0

b



}

Wal|Spec wallspec = wallSpecs[name];
wal Ispec. SectionNum++;
wal Ispec. wal Isection. Add (wal Isection) ;

}
]

#tendregion

ftregion ZEHhkE
var windowProperties = new Dictionary<string,
WindowProperty> () ;
foreach (DataRow row in data.Tables[”#ff:4%"]. Rows)
{
string No = Convert. ToString (row[0]) ;
string ZAE = = Convert. ToString(row[1]);
string nR = Convert. ToString (row[2]) ;
string nC = Convert. ToString (row[3]);
string EEX = Convert. ToString (row[4]);

if (1String. IsNullOrWhiteSpace (No)
&& IString. IsNul [0rWhiteSpace (BAEL it R)
&& IString. IsNul IOrWhiteSpace (7 R)
&& IString. IsNul IOrWhiteSpace (7 C)
&& IString. IsNul IOrWhiteSpace (£ X))
{
windowProperties. Add (No,
new WindowProperty
{
UValue = Convert. ToDouble (BA\E Fi=R),
EtaR = Convert. ToDouble(nR),
EtaC = Convert. ToDouble(7nC),
Thickness = Convert. ToDouble (JE &) / 1000.0
DR

#tendregion

firegion BEZ7' 1 v 7
// /BT OBE X, AW Z L 1S A v AL A RERT S

var walls = new Dictionary<string, IBlock>(); //
F— (string:No.) & fif (IBlock:Wal IBlock® A > & % > R)
DFAE D
foreach (DataRow row in data. Tables[“£Z”]. Rows)
{

string No = Convert. ToString (row[0]) ;

if (No 1=7")

{

string J&=A = Convert. ToString (row[1]):

string J&=B = Convert. ToString (row[2]): //

22 [ OIS B R

double J5Hrf = Convert. ToDouble (row[3])

double {44 = Convert. ToDouble (row[4]) ;

string mfg = Convert. ToString(row[5]);

string JK 7 < 7 = Convert. ToString (row[6]) :
string BEftEE4 = Convert. ToString (row[71);
string BEfLEEM & = Convert. ToString (row[8]) ;
string AMillac = Convert. ToString (row[9]);

string Milar = Convert. ToString(row[10]);
string MRl H SRR = Convert. ToString (row[111);
string MUE =R = Convert. ToString (row[12]);
string Bl @c = Convert. ToString(row[13]);
string Bfilar = Convert. ToString(row[14]);
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string Bl B 50k R
string BHIE B

Convert. ToString (row[15]) ;
Convert. ToString (row[16]) ;

if (1String. IsNullOrWhiteSpace (No)

&& IString. IsNul I0rWhiteSpace (JE=2A)

&& IString. IsNul [0rWhiteSpace (1 &)

&& 1String. IsNul10rWhiteSpace (BEft-4£4)

&% IString. IsNul [OrWhiteSpace (BE{tAgkmm X))
{

var roomA = rooms[JE=£A] as RoomBlock;

[SpaceBlock roomB = null;
if =B =="")

{

JE=EB = AR

roomB = outside;
}
else if (rooms.ContainsKey J&Z=B))
{

roomB = rooms [/&=EB] as RoomBlock;
}

else if (fixedconditionrooms.ContainsKey (J&=5B))
{
roomB = fixedconditionrooms[/&E=EB] as
FixedConditionRoomBlock;

}

[/ S o7 ey 7 AERK

Wal|Spec wallspec = new WallSpec();

wal Ispec = wal |Specs [BE(H£E4];

int secnum = wal Ispec. SectionNum;

double totalratio = 0.0;

for (int i =0; i < secnum; i++)
totalratio +=
wal lspec. wal Isection[i]. SectionAreaRatio;

for (int i =0; i < secnum; i++)

{
WallSection wallsection = new WallSection();
wallsection = wal Ispec.wallsection[i];
double ratio = wallsection. SectionAreaRatio;
string secname = wallsection. SecName;

/ /R

var wall = new Wal|Block(
name: String. Format (" {0}-{1}-{2}-{3}", No,
JEEA, JEEB, BE(LEEA),
spaceA: roomA,
spaceB: roomB,
area: Convert. ToDouble (fif#) * ratio /
totalratio,
floorofspaceA: Convert. Tolnt32(K~7 7 /),
materiallList:
wal Isection. materiallist. Select (x =>
x. Material). ToArray (),
thicknessList:
wal Isection. materiallist. Select (x =>
x. Thickness) . ToArray (),
matdirection: Convert.Tolnt32 (BE{ftAR ),
alphacA: Convert. ToDouble (Al c),
alpharA: Convert. ToDouble (Al acr),
solarabsorptionrateA: Convert. ToDouble (Affl] H

longwaveemissionrateA: Convert. ToDouble (Al



R o),
alphacB: Convert. ToDouble (Bffll azc),
alpharB: Convert. ToDouble Bffll azr),
solarabsorptionrateB: Convert. ToDouble (Bffil H
FHR T R)
longwaveemissionrateB: Convert. ToDouble (Bff]
R o),
faceh: Convert. ToDouble (fH#l /),
facea: Convert. ToDouble (57 %)

),

//MalIBlockA > A % v ZAD ARk

walls. Add(No + secname, wall);

J/walls U A ko~ Ak

/ /Al
blocks. Add (wal |. FaceA) ;

if (roomA is FixedConditionRoomBlock)

{
blocks. Add (new
TotalHeatTransferBlock (wall.FaceA)) ;

}

else

{
blocks. Add (new
ConvectionHeatTransferBlock (wal|. FaceA)) ;
blocks. Add (new
ConvectionMoistureTransferBlock (wall. FaceA))

}

blocks. Add (wal |. FaceB) ;

if (roomB is OutsideBlock) / /B
il

{
blocks. Add (new
TotalHeatTransferBlock (wall.FaceB)) ;
}
else if (roomB is FixedConditionRoomBlock)
{
blocks. Add (new
TotalHeatTransferBlock (wall.FaceA)) ;
}
else
{
blocks. Add (new
ConvectionHeatTransferBlock (wal |. FaceB)) ;
blocks. Add (new
ConvectionMoistureTransferBlock (wal|. FaceB))
}
}
}
}
}
blocks. AddRange (wal I's. Select (x => x.Value));
//wal sl Sni-A4 7Y =7 b3 ~ThblockslZ &%
ST 5

#tendregion

firegion &7 ma v

var windows = new Dictionary<string, IBlock>():

// F%—(string:No.) & i (IBlock:WindowBlockd 1 > & #
VR) DA G HE

if (data.Tables["#&"] != null)

{

foreach (DataRow row in data. Tables[“%"]. Rows)

1% F-7

{

string No = Convert. ToString (row[0]);

if (No !="")

{
string J&=A = Convert. ToString(row[1]):
string J&=B = Convert. ToString(row[2]) :
string L4 = Convert. ToString (row[3]):
string 4444 = Convert. ToString (row[4]);
string #it~¥% = Convert. ToString (row[5]);
///[m]
string #fi~1#% = Convert. ToString (row[6]) ;
///[m]
string Z&ft4ENo = Convert. ToString (row[7]);
///NoCHa &

if (IString. IsNullOrWhiteSpace (No)
&8& IString. IsNul [0rWhiteSpace (J&=2A)
&& IString. IsNul [0rWhiteSpace (it ~172)
&% 1String. IsNul 0rWhiteSpace (f~1i%)
&& 1String. IsNul 0rWhiteSpace (%5 ft4ENo))
{
//JEEEA B
var roomA = rooms[E=£A] as RoomBlock;
[SpaceBlock roomB;
if J5=B ="")
{
JEEB = AR
roomB = outside;
}
else
{
roomB = rooms [/&=EB] as RoomBlock;

}
//%

var window = new WindowBlock (

name: String.Format (“Win{0}-{1}-{2}", No, /&
=A, JE=EB),

spaceA: roomA

spaceB: roomB

width: Convert. ToDouble (ift~) 1),

height: Convert. ToDouble (f~]£)

uvalue: windowProperties[%ft4ENo]. UValue
etar: windowProperties[#f1:4£No]. EtaR
etac: windowProperties[#{1:4£No]. EtaC
thickness: windowProperties [Z& {1k

Nol. Thickness

faceh: Convert. ToDouble (A} /),

facea: Convert. ToDouble (J57 )

)

windows. Add (No, window) ;

//MUE T R E

blocks. Add (window. FaceA) ;

blocks. Add (new
ConvectionHeatTransferBlock (window. FaceA)) ;
blocks. Add (new
ConvectionMoistureTransferBlock (window. FaceA))

blocks. Add (window. FaceB) ;
if (roomB is OutsideBlock) / /B
il
{
blocks. Add (new
TotalHeatTransferBlock (window. FaceB)) ;



}
else
{
blocks. Add (new
ConvectionHeatTransferBlock (window. FaceB)) ;
blocks. Add (new
ConvectionMoistureTransferBlock (window. FaceB
)
}
}
}
}
blocks. AddRange (windows. Select (x => x.Value)):
}

#tendregion

ftregion K7 7w v
var doors = new Dictionary<string, [Block>();
if (data.Tables[” F77“] I= null)
{
foreach (DataRow row in data. Tables[” K7 “]. Rows)
{
string No = Convert. ToString (row[0]);
if (No !="")
{
string J&=A = Convert. ToString(row[1]);
string J&=B = Convert. ToString(row[2]);
string L4 = Convert. ToString (row[3]):
string fEAE = Convert. ToString (row[4]);
string #it~¥% = Convert. ToString (row[5]);
///[m]
string ff~F{% = Convert. ToString(row[6]) ;
///[m]
string ZAE R = Convert. ToString (row[7]);
///
string #1¥No = Convert. ToString (row[8]1) ;
string MEHE & = Convert. ToString (row[9]) ;
/// [mm]

if (IString. IsNullOrWhiteSpace (No)
&& IString. IsNul [0rWhiteSpace (JE=2A)
&& IString. IsNul [0rWhiteSpace (it ~1722)
&& 1String. IsNul [0rWhiteSpace (B5~17%))
{
//JE3EA B
var roomA = rooms[E=£A] as RoomBlock;
[SpaceBlock roomB;
if J5=B ="")
{
JEEB = AR
roomB = outside;
}
else
{
roomB = rooms [/&=EB] as RoomBlock;

}
Material material = materials[#4%No];

var door = new DoorBlock (
name: String.Format (“Dor {0}-{1}-{2}", No, /&
=A, JE=EB),
spaceA: roomA
spaceB: roomB,
width: Convert. ToDouble (ift~] 1),
height: Convert. ToDouble (f~])
uvalue: Convert. ToDouble (BAE i),
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}

faceh: Convert. ToDoub e (A1),
facea: Convert. ToDouble (J5zfa),
material: material,
thickness: Convert. ToDouble (W1 BHE &) /
1000. 0
)

doors. Add (No, door) ;

/MU T R E

blocks. Add (door. FaceA) ;

blocks. Add (new
ConvectionHeatTransferBlock (door. FaceA)) ;
blocks. Add (new
ConvectionMoistureTransferBlock (door. FaceA)) :

blocks. Add (door. FaceB) ;

if (roomB is OutsideBlock) / /B

il

{
blocks. Add (new
TotalHeatTransferBlock (door. FaceB)) ;

}

else

{
blocks. Add (new
ConvectionHeatTransferBlock (door. FaceB)) ;
blocks. Add (new
ConvectionMoistureTransferBlock (door. FaceB))

}

}
}

}
blocks. AddRange (doors. Select (x => x.Value)) ;

#tendregion

ftregion 70 v 7

var ventilations = new Dictionary<String,
IBlock>() ;

if (data.Tables["#:%"] != null)

{

foreach (DataRow row in data. Tables[”#2%."]. Rows)
{
string No = Convert. ToString(row[0]);
if (No !="")
{
string J&=A = Convert. ToString(row[1]):
/122 A OGE TSN RS
string J&=B = Convert. ToString(row[2]):
[/ 28 F DA TN B
string A& = Convert. ToString(row[3]);

string[,] scheduleid = new stringl[3, 21;
for (int term = 0; term < 3; term++)
{
for (int wday = 0; wday < 2; wday++)
{
scheduleid[term, wday] =
Convert. ToString (row[2 * term + wday + 4]);
///row[4]~1[9]
}
}



[SpaceBlock roomA = null;
[SpaceBlock roomB = null;
if (mEA=""1| B=
{
JEEA = R
roomA = outside;
}
else if (fixedconditionrooms. ContainsKey (&=
A)
{
roomA = fixedconditionrooms[J&=8A] as
FixedConditionRoomBlock;
}
else
{
roomA = rooms [JE=EA] as RoomBlock;

}

== “Qutside”)

if (F=EB =="" || M=B == "Outside”)
{
JEEB
roomB
}
else if (fixedconditionrooms. ContainsKey (&=
B))
{
roomA = fixedconditionrooms[J&=EB] as
FixedConditionRoomBlock;
}
else
{
roomB = rooms [J&=EB] as RoomBlock;

}

TOLT
outside;

/]2 2 — VB O TS
ScheduleSeries[,] scseries = new
ScheduleSeries[3, 2];

for (int term = 0; term < 3; term++)

{
for (int wday = 0; wday < 2; wday++)
{
if (schedules. ContainsKey (scheduleid[term
wday]))

scseries[term, wday] =
schedules[scheduleid[term, wday]];
else
scseries[term, wday] = null;
}
}

var ventilation = new
VentilationHeatTransferBlock (
upperspace: roomA
lowerspace: roomB,
airvolume: Convert. ToDouble (A &) / 3600.0
schedule: scseries
),
ventilations. Add(No, ventilation):
}
}
blocks. AddRange (ventilations. Select (x =>
x.Value)) :
}

#tendregion

{

{
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excel|Reader. Close() ;

return blocks;

}

1.2 Simulator.cs

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

namespace HLFX

using Block:

public class Simulator

/// <summary>

/// FHE R [s]
/// JiiHI60s

[/ BE IR EIXE B
/// </summary>
public long Dt { get; set; }

THAAN N RE [T RIRR TAT S

/// <summary>

/// Bk H IR

/// </summary>

public DateTime StartDay { get; set; }

/// <summary>

/// ¥&T B

/// </summary>

public DateTime StopDay { get; set; }

public IList<IBlock> Blocks { get; set; }
/// <summary>

[/ aH—
/// </summary>

public Action<SimulationContext> Logger { get; set; }

public Simulator ()

{
Dt

60 ; ///914411#60s

StartDay = new DateTime (2015, 7, 5, 0, 0, 0);
StopDay = new DateTime (2015, 7, 31, 23, 50, 0);
}

public void Run()

{
long elapsed = OL;
long totalClock = GetTotallLoopCount () ;

var context = new SimulationContext ()

{



Dt = Dt,
Elasped = OL
Current = StartDay

Before = StartDay
Blocks = Blocks

I

DateTime heatingtermstartday = new DateTime (2014, 11

30) ;

DateTime heatingtermendday = new DateTime (2015, 1
2);

DateTime coolingtermstartday = new DateTime (2015, 6
1);

DateTime coolingtermendday = new DateTime (2015, 9
30) ;

context. SetTerm(heatingtermstartday
heatingtermendday, coolingtermstartday

cool ingtermendday) ;

InitBlocks (context) ;

for (long i = 0; i < totalClock; i++ elapsed += Dt)
{
context. Before = context. Current;
context. Current = StartDay. AddSeconds (elapsed) ;
context. Elasped = elapsed;
///
[/ /REBT — 5 FEH
[/ IR EIR I T RO T 7y 7 & LTEL
///
Blocks[0]. Iterationlnit (context) ;

///

VUL 31 TRaNPRER S

///

foreach (var kernel in Blocks)

{
if (kernel is WallFaceConnector)
kernel. Iterationlnit (context):

}
///
// /DR B ERE
///
foreach (var kernel in Blocks)
{
if (kernel is WindowBlock)
kernel. Iterationlnit (context) ;
}
///

[/ EONERHE « BREAEFHE (=7 2 HEE )
///
foreach (var kernel in Blocks)
{
if (kernel is RoomBlock)
kernel. Iterationlnit (context) ;

}

///

[/ EE OREF R

///

foreach (var kernel in Blocks)

{

if (kernel is FixedConditionRoomBlock)
kernel. Iterationlnit (context) ;
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///

[/ =T LR B EH A
///

foreach (var kernel in Blocks)

{

if (kernel is AirConditionerBlock)

kernel.Run (context) :

}

/1

[/ - A BMRE
/1

foreach (var kernel in Blocks)

{

if (kernel is ConvectionHeatTransferBlock ||
kernel is TotalHeatTransferBlock)

/1

///Mal IFaceDQclZffizt v 95

///
kernel.Run(context) :

}

///

/] /R

///

foreach (var kernel in Blocks)

{

if (kernel is VentilationHeatTransferBlock)

kernel.Run (context) :

}

///
/] B DARENGT R
/// %8 B E R A
///
foreach (var kernel in Blocks)
{
if (kernel is WindowBlock)
kernel.Run (context) :

}

///

//] BT DIEGHH

///

foreach (var kernel in Blocks)
{

if (kernel is DoorBlock)
kernel.Run(context) :

}

///

///BEDFE

///

foreach (var kernel in Blocks)
{

if (kernel is WallBlock)
kernel.Run (context) :

}

///

/] /TEEDFE
///

foreach (var kernel in Blocks)



{
if (kernel is RoomBlock)
kernel.Run(context) :

}

if (Logger != null)
{

Logger (context) ;
}

foreach (var obj in Blocks)
{

obj. Commit (context) ;

}

}
]

private void InitBlocks (SimulationContext context)

{

foreach (var block in context. Blocks)

{

block. Init (context) :

}
int n=0;

}

public long GetTotallLoopGount ()
{
return (long)Math. Ceiling ((StopDay -
StartDay). TotalSeconds / Dt) ;
1
}
}

1.3 SimulationContext.cs

using System;

using System
using System
using System
using System
using HLFX.B

namespace HL

{

.Collections. Generic;
.Ling;

. Text;

. Threading. Tasks;
lock:;

FX

public class SimulationContext

{

/// <summary>
/// FHE R [s]
/// JiEI60s

/1] BE R

72 EIEE HATHIDNOIRF R R TTT 5

/// </summary>
public long Dt { get; set; }

/// <summary>
/// BLEAE < HEZ)
/// </summary>

public DateTime Current { get;

internal set; }
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/// <summary>

/// BIRER A AT - REZ)

/// </summary>

public DateTime Before { get; internal set; }

/// <summary>
/// BUREZ (R « oy AT DR E L7 b D)
/// </summary>
public int CurrentTime
{
get
{
return Current.Hour * 100 + Current. Minute;
}
}
/// <summary>
/// BRERDOREZ] (K]« 53 2 AT OEEF L L7 b D)
/// </summary>
public int BeforeTime
{
get
{
return Before. Hourx 100 + Before. Minute;
}
}

/// <{summary>
[/ MoOER 0 BEES, 1
/// </summary>
public int[] Term { get; set; }

AL 20

/// <summary>
/// WEHDEFR 0:FH,
/// </summary>
public int[] DayoftheWeek { get; set; }

1TRH

/// <summary>

/// BUEDH &R

/// OB, 1S, 2
/// </summary>

public int CurrentTerm

{
get
{
DateTime date = new DateTime (2015, 1, 1);
TimeSpan ts = Current.Date - date;
return Term[ts. Days];
}
}

/// <summary>

/// B RO# &R

/// OB, 1S, 2
/// </summary>

public int BeforeTerm

{
get
{
DateTime date = new DateTime (2015, 1, 1);
TimeSpan ts = Before.Date - date;
return Term[ts. Days];
}
}

/// <summary>
/// R [F]



/// </summary> Term[i] = 0;

public long Elasped { get; internal set; }

public IList<IBlock> Blocks { get: internal set; } TimeSpan b = ed - heatingtermstartday; ///BZ/7 6
W @) 512331 E T

/// <{summary> for (int i =0; i <= b.Days; i++)

/// BAEDOIEH %R Term[364-i] = 0;

/// 0CH), 6(L), 7T IXT%E, ZNIMNI0%Z RS }

/// </summary> else

public int CurrentWeek {

{

get TimeSpan a = heatingtermstartday - sd;

{ TimeSpan b = heatingtermendday - sd;
DateTime date = new DateTime (2015, 1, 1);

TimeSpan ts = Current.Date - date: for (int i = a.Days; i <= b.Days; i++)
if (1 <= DayoftheWeek[ts.Days] && Term[i] = 0;
DayoftheWeek [ts. Days] <= 5) }
return 0;
else ///
return 1; [/ /RO E

} ///

} if (coolingtermstartday < ed) /]G
WIRINFEE2 £ <Hh

/// <summary> {

/// BiWES O R 2383 TimeSpan a = cool ingtermendday - sd; ///1THTH

/// 0CH), 6(L), T IXT%E, ZNIMNI0%Z RS MHMEKTHET

/// </summary> for (int i =0; i <= a.Days; i++)

public int BeforeWeek Term[i] = 1;

{

get TimeSpan b = ed - coolingtermstartday; ///WZ5 B

{ M H (RT4E) 22 512331TH £ T
DateTime date = new DateTime (2015, 1, 1); for (int i = 0; i <= b.Days; i++)

TimeSpan ts = Before.Date - date; Term[364 - i] =1,
if (1 <= DayoftheWeek[ts.Days] && }
DayoftheWeek [ts. Days] <= 5) else
return 0; {
else
return 1; TimeSpan a = coolingtermstartday — sd;
} TimeSpan b = coolingtermendday - sd;
1
for (int i = a.Days; i <= b.Days; i++)
public void SetTerm(DateTime heatingtermstartday, Term[i] = 1;
DateTime heatingtermendday, DateTime }
cool ingtermstartday, DateTime coolingtermendday)
{ ///
Term = new int[365]; ///WEH DR E
DayoftheWeek = new int[365]; J/MATRZ AL T2
///
for (int i =0; i < 365; i++) int ii =0;
{ for (int i =0; i < 365; i++)
Term[i] = 2; // /I CHIEE {
DayoftheWeek[i]l = 0;  ///°F-H T#lHL DayoftheWeek[i] = ii++; JIRANBIZ iZA 2
} A2 b
if (ii=17) ii =0; [/ N2 57 B0

DateTime sd = new DateTime (2015, 1, 1); ///1 A1 }

H

DateTime ed = new DateTime (2014, 12, 31); /// (Fii ///®A

F)12H31H List<DateTime> DatelList = new List<DateTime>():

/// Datelist. Add (new DateTime (2015, 1, 1))

/"R E DatelList. Add (new DateTime (2015, 1, 15));

/// DatelList. Add (new DateTime (2015, 2, 11));

if (heatingtermstartday < ed) // /&R Datelist. Add (new DateTime (2015, 3, 21));

WP FEE -GS DateList. Add (new DateTime (2015, 4, 29));

{ Datelist. Add (new DateTime (2015, 5, 3)):
TimeSpan a = heatingtermendday - sd; ///1ATH DateList. Add (new DateTime (2015, 5, 4));
MORERETHET DatelList. Add (new DateTime (2015, 5, 5));
for (int i =0; i <= a.Days; i++) DateList. Add (new DateTime (2015, 7, 20))
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Datelist. Add (new DateTime (2015, 9, 15));
Datelist. Add (new DateTime (2015, 9, 23));
DatelList. Add (new DateTime (2015, 10, 10));
Datelist. Add (new DateTime (2015, 11, 3));
DatelList. Add (new DateTime (2015, 11, 23)):
DateList. Add (new DateTime (2015, 12, 23)):
for (int n = 0; n < DatelList. Count; n++)
{
TimeSpan a = DateList[n] - sd;
DayoftheWeek[a. Days] = 7.
}

}

/// <summary>
/// BRI 6 OB B ICE#R 5
/// </summary>
public static int GetTotalDay(DateTime today)
{
DateTime nd = new DateTime (2015, 1, 1);
TimeSpan a = today - nd;
return a.Days + 1;

}

1.4 IBlock.cs

namespace HLFX. Block
{
public interface IBlock
{
bool IsComposite { get; }
string Name { get; set; }
[Connector[] GetConnectors();

/// <summary>

/)] AT Vs b EOFEREEERE WAL [ns]
/// </summary>

/// <param name="context”></param>

long Dt { get; set; }

/// <{summary>

/1] I (—EE7ET)

/// </summary>

/// <param name="context”></param>
void Init(SimulationContext context):

/// <{summary>

/// 1M (AR AEED)

/// </summary>

/// <param name="context”></param>

void IterationInit(SimulationContext context):

/// <summary>

/] ERFEAT

/// </summary>

/// <param name="context”></param>
void Run(SimulationContext context):

/// <summary>

[/ BAER (RAZ%IZAER]))

/// </summary>

/// <param name="context”></param>
void Commit (SimulationContext context):

1.5 IConnector.cs

namespace HLFX. Block
{
public interface IConnector
{
string Name { get; set; }

void AddHeat (double Qc)

void AddMoisture(double dJ, [Connector src, IConnector
kernel) ;

void AddMoisture (double dJ):

double GetHeat () ;

double GetMoisture():

void Run(SimulationContext context):

void Commit (SimulationContext context):

1.6 BaseBlock.cs

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

namespace HLFX. Block
{

public abstract class BaseBlock : [Block, I[Connector

{
public string Name { get: set; }

/// <summary>

/)] ATV s b OFEREEN AL [ms]
/// </summary>

public virtual long Dt { get; set; }

public virtual bool IsComposite { get { return
false; } }

public virtual [Connector[] GetConnectors()

{

return null;

}

/// <{summary>

/// PR [J]

/// </summary>
protected double U;

/// <summary>

£k F-13



/// BFEE)E[J]
/// </summary>
protected double dU_tick;

/// <summary>
/// WKy & kel
/// </summary>
protected double J;

/// <summary>

/// Ko E kel

/// </summary>

protected double dJ_tick;

/// <summary>

/// B

/// </summary>

/// <param name="dU">Z\ 8 & [J]1</param>

public virtual void AddHeat (double dU, IConnector src

[Connector kernel)

{

public virtual void AddHeat (double dU)
{

dU_tick += dU;
1

public virtual double GetHeat ()
{

return dU_tick;
1

/// <summary>

//] Ko HH)

/// </summary>

/// <param name="dJ">/K/MrER (HAr[kg]) </param>
public virtual void AddMoisture(double dJ, I[Connector
src, [Connector kernel)

{

dJ_tick += dJ;

System. Diagnostics. Debug. Assert (dJ !'= -0.0002) ;
}

public virtual void AddMoisture (double dJ)
{

dJ_tick += dJ;
1

public virtual double GetMoisture ()

{
return dJ_tick;

}

public virtual void Init(SimulationContext context)
{
1

public virtual void IterationInit(SimulationContext
context)

{

1

public virtual void Run(SimulationContext context)
{
1

public virtual void Commit (SimulationContext context)

{
var children = GetConnectors();
if (children != null)
{
foreach (var child in children)
{
child. Commit (context) ;
}
}

U += dU_tick;
J += dJ_tick;

dU_tick
dJ_tick
]

0.0;
0.0;

/// <summary>
/)] vy ZEDDtE R B (60sDFIEL, Hifirms)
/// </summary>
/// <param name="dt">7 1 7 =& O H LA Z T
dt (§ifizms) </param>
public long CalcDt (long dt)
{
long[] tmpdt = new long[5];

tmpdt[0] = 60000; //60s x 11|
tmpdt[1] = 30000; //30s x 2|
tmpdt[2] = 20000; //20s x 3|
tmpdt[3] = 15000; //15s x 4|
tmpdt[4] = 10000; //10s x 6l

// ZAVPAREIE (0] ~ [4]1 21035 L MO0 TR L 72 M & 5%

if (dt >= tmpdt[4])
{
for (int n =0; n <5; n++)
{
if (dt >= tmpdt[n])
return tmpdt[n];
}
}
else if (dt >= tmpdt[4] / 10)
{
for (int n =0; n <5; n++)
{
if (dt >= (tmpdt[n] / 10))
return tmpdt[n] / 10;
}
}
else if (dt >= tmpdt[4] / 100)
{
for (int n =0; n <5; n++)
{
if (dt >= (tmpdt[n] / 100))
return tmpdt[n] / 100;
}
}
else if (dt >= tmpdt[4] / 1000)
{
for (int n =0; n < 4; n++)
{
if (dt >= (tmpdt[n] / 1000))
return tmpdt[n] / 1000;
}
}

return 0;

£+ F-14



1.7 1SpaceBlock.cs

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
/// <summary>
/// ZEfd
/// </summary>
public interface ISpaceBlock : IConnector
{
/// <summary>
/// RJE[°C]
/// </summary>
double Temp { get: }

/// <summary>

/// MRT[°C]

/// </summary>

double MRT { get; set; }

/// <{summary>

/// #axhe ) keg/kg' ]

/// </summary>

double Humidity { get; }

/// <{summary>

[/ D DIAFT 5 EE A & Gt k) W]

/// WAL (RmEAg A 3 U7 )

/// </summary>

double DirectSolarRadiationTotal { get; set; }

/// <summary>

[/ IR T B EE HH Gk sy) W]

/// WAL (RmEAg A 3 U7 )

/// </summary>

double DirectSolarConvectionTotal { get; set; }

double SkySolarRadiationTotal { get; set; }
double SkySolarGonvectionTotal { get; set; }
double ReflectSolarRadiationTotal { get; set; }
double ReflectSolarConvectionTotal { get; set; }

/// <summary>

/// BETR EOMmFEYS T2 I S 4D NI FSEN (i k7)) %
B9 [W/m2]

/// </summary>

double SensibleHeatGenerationRadiationToWall { get; }

/// <summary>

/// RS 72 0 ITESy AU D H SR B Rk Ay) 233
W/m2]

/// </summary>

double SolarRadiationToFloor { get; }

/// <summary>

/// BETe & RUSN) OFRERTY 72 0 128y S D H & O
PRk sy) 234 [W/m2]

/// </summary>

double SolarRadiationToWall { get; }

/// <{summary>

/// EOBEZZITERY , YREEIC A 95 B &, % E R
[SieUach

/// </summary>

void GetSolar (double costheta, double facecosh, out
double directsolar, out double skysolar, out double
reflectsolar, out double longwave) ;

/// <summary>

/// & KO 78 O cos iKY

/// </summary>

double GetCosTheta(double facewz, double faceww
double facews) .

/// <summary>

/// BEOSATIREE (H RIS )

/// </summary> ;

double GetSAT (double solarabsorptionrate, double
longwaveemissionrate, double alphat, double costheta
double facecosh) ;

/// <summary>

/// ZEOSATIREE (H 572 L)

/// </summary>

double GetSAT (double longwaveemissionrate, double
alphat, double costheta, double facecosh):

void SetFaceConnector (Wal |FaceConnector
connectingface, int facetype).

void SetVentilation(VentilationHeatTransferBlock
ventilation);

void AddVent (double qv, double jv);
}
}

1.8 ILayerBlock.cs

using System;
namespace HLFX. Block
{
public interface ILayerBlock : IConnector
{
/// <summary>
/)] BEET AT s b (2B F T IEANR)
/// </summary>
[SpaceBlock Space { get: }

/// <summary>

[/ BEET AT Ve bR BEE IXEORM)
/// </summary>

[Surface Surface { get; }
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double HumidityA { get; }
/// <summary>

/// FEimikE [m"2] /// <summary>
/// </summary> /) BE ATy 7 OBIF R
double Area { get: } /// </summary>

double HumidityB { get; }
/// <summary>

/// xRz W/m2K] /// <summary>
/// </summary> [/ MUOEG % 52 % (ZER—RE DM X % 1F)
double AlphaC { get; } /// </summary>

void AddHeatA() :
/// <summary>

/// IR W/m2K] /// <summary>
/// </summary> /// BRlOEGE# 5 2 5 (ZER—FKE DM & % 1)
double AlphaR { get; } /// </summary>

void AddHeatB() :
/// <summary>

/// BRI -] /// <summary>
/// </summary> [/ MUDKGFEE 5 25 (ZBR—->FE DM X % 1F)
double SolarAbsorptionRate { get: } /// </summary>

void AddMoistureA()
/// <summary>

[/ B -] /// <summary>
/// </summary> /// BRlOKG % 5 25 (ZBR—>FE DM X % 1F)
double LongWaveEmissionRate { get; } /// </summary>

void AddMoistureB() ;
/// <summary>

/// KortriEs keg/m2s (kg/kg' )] double Costheta { get; set; }
/// </summary> }
double MoistureTransferRate { get; } }

/// <summary>
/// ZEKIRE [°C]
/// </summary>
double SpaceTemp { get; } 1.9 RoomBlock.cs

/// <summary>

e e , using System;
;;; iijgﬁﬁ%’; ke/ke'] using System. Col lections. Generic;

using System.Ling;
using System. Text;
/// <summary> using System. Threading. Tasks;

REZE TREEL®
;;; </sufn§§i/>r[ “ namespace HLFX. Block

{

double SpaceHumidity { get; }

double SurfaceTemp { get; }

/// <summary> public class RoomBlock : BaseBlock, ISpaceBlock

/// BERFmbHLE [ke/ke' ] { _ . .
/// </summary> private const double rho_air = 1.2;

double SurfaceHumidity [ get; } private const double c¢_air = 1005.0;

}

public struct ConnectingFace

{

public interface ISurface

{ public int FaceType; ///0ERELAN, 1R
/// <summary> public Wal|FaceConnector Face;
BE « 71w 7 OM 1L e . . |
%; </Summ;';/j>/7 AR it public GonnectingFace (Wal |FaceConnector face, int
double TempA { get: } Eacetype)
/// <summary> Face = fafe; .
//) BE T 0y 7 OB R FaceType = facetype:
/// </summary> }

double TempB { get; } }

/// <summary>

. o /// <summary>
E.f . :7—‘,_‘-'73\ DV 7 A j r('\ o I Sz o ke e
;;; </Summ;;3>/ 7 0> M2 it e sk i J5 1)) ekt 7 46T ¥
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/// </summary>
public int ConnectingFaceNum { get; set; }

/// <{summary>

[/ Y DK E

/// </summary>

private List<ConnectingFace> ListConnectingFace = new
List<ConnectingFace> () ;

/// <{summary>

[/ $ERET D HAERREE (H 08 FIRO b OIZRS)
/// </summary>

private List<VentilationHeatTransferBlock>
ListVentilation = new
List<VentilationHeatTransferBlock> () ;

/// <{summary>

/] INREREE~D SR

/// </summary>

public OutsideBlock Outside;

/// <{summary>

[/ RRIET DIEEK

/// </summary>

public List<HeatGenerator> ListHeatGenerator = new
List<HeatGenerator>();

/// <{summary>

/// (EZEHE (EHN)

/// </summary>

public PersonBlock Person;

/// <summary>

[/ BEETH =Ty YmlREETETS
/// </summary>

public AirConditionerBlock AC;

/// <{summary>

/// &f#[m3]

/// </summary>

public double Volume { get; set; }

/// <summary>

/// a5 (%5CLOSE)

/// </summary>

public double VentNumClose { get; set; }

/// <summary>

/// KRl (%20PEN)

/// </summary>

public double VentNumOpen { get; set; }

/// <{summary>

/// BRER R /K]

/// </summary>

public double Cs { get; set; }

/// <{summary>

/// R R ke/ (kg/kg' )]

/// </summary>

public double Gl { get; set; }

/// <{summary>

/// FwErEAF [m2]

/// </summary>

public double TotalArea { get; set; }

/// <summary>

/// RKELTER S N-mOmEEq[m2]

/// </summary>

public double TotalFloorArea { get: set; }

/// <summary>

/]] FERAr Y 2—)v

/// </summary>

public ScheduleSeries[,] OccupySchedule;

ftregion JRHE

/// <summary>

/// EZEKIRE[°C]

/// </summary>

public double Temp { get: set; }

/// <summary>

/// B [kg/kg' ]

/// </summary>

public double Humidity { get; set; }

/// <{summary>

/// EFxHBE [-]

/// </summary>

public double RHumidity { get; set; }

/// <summary>

/// E¥EmEE [°C]

/// </summary>

public double MRT { get; set; }

/// <summary>

/// RN E R O FN W]

/// </summary>

public double Qvent { get; set; }

/// <summary>

[/ WRFEAIK O F[kg/s]

/// </summary>

public double Jvent { get; set; }

/// <summary>

[/ =T 3 AR EE O Fn W]

/// </summary>

public double Qac { get; internal set; }

/// <summary>

/)] =T 2 K Sy B o Fnlke/s]

/// </summary>

public double Jac { get; internal set; }

/// <summary>

[/ D DIAFT 5 EE A & Gt k) W]

/// WAL (RmEAg A 3 U7 fn)

/// </summary>

public double DirectSolarRadiationTotal { get; set; }

/// <summary>

/)] BT 5 EE H S Giiasy) W]

/// WAL (RmEAg A 3 U7 fn)

/// </summary>

public double DirectSolarConvectionTotal { get; set; }

public double SkySolarRadiationTotal { get: set; }
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public double SkySolarConvectionTotal { get; set; }
public double ReflectSolarRadiationTotal { get; set; }

public double ReflectSolarConvectionTotal { get;
set; }

/// <summary>

/// </summary>
public double SensibleHeatGenerationTotalConvection
{ get; internal set; }

/// <summary>

/// </summary>
public double SensibleHeatGenerationTotalRadiation
{ get; internal set; }

/// <summary>

/// PEBRFE B (2N o Fn[ke/s]

/// </summary>

public double VaporGenerationTotal { get; internal
set; }

/// <summary>
/// BEZR EOMREY 7= 0 AZHL Sy S D NS EL (il Rk oy) &
i3 [W/m2]
/// </summary>
public double SensibleHeatGenerationRadiationToWall
{
get
{
if (TotalArea > 0.0)
return SensibleHeatGenerationTotalRadiation /
TotalArea;
else
return 0.0;
}
1

/// <summary>
[/ RPN A~OBNLERE Y 72 0 O H HE & (ki y) %38
4 [W/m2]
/// </summary>
public double SolarRadiationToWall
{
get {
if (TotalFloorArea > 0.0) //IK#3d %
{
if (TotalArea > TotalFloorArea) //HEd & %
return 0.5 * (DirectSolarRadiationTotal +
SkySolarRadiationTotal +
ReflectSolarRadiationTotal) / (TotalArea -
TotalFloorArea) ;
else J/BEN T2 (R TZ1))
return 0.0;
}

else //IRNPEFXRINL TV RWEE
{
if (TotalArea > 0.0)
return (DirectSolarRadiationTotal +
SkySolarRadiationTotal +
ReflectSolarRadiationTotal) / TotalArea;
else
return 0.0;

]
}
]

/// <summary>
[/ RO NS 72 ) 0 H $HiL sy & i sy) 234
[W/m2]
/// </summary>
public double SolarRadiationToFloor
{
get
{
if (TotalFloorArea > 0.0)
return 0.5 * (DirectSolarRadiationTotal +
SkySolarRadiationTotal +
ReflectSolarRadiationTotal) / TotalFloorArea;
else
return 0.0;
}
}

public int WindowOpen { get; set; }
public int ACONOFF { get; set; }
#tendregion

/// <summary>

/// ZE ORI [s]

/// </summary>

public override long Dt { get; set; }

/// <summary>

/// IminlZ B 5 EOF R
/// </summary>

private long IterationNum;

public void SetFaceConnector (Wal |FaceConnector
connectingface, int facetype)
{
ConnectingFace face = new
ConnectingFace (connectingface, facetype)
ListConnectingFace. Add (face) ;
}

public void
SetVentilation(VentilationHeatTransferBlock
ventilation)

{
ListVentilation. Add (ventilation);

}

public void SetHeatGenerator (HeatGenerator
heatgenerator)

{
ListHeatGenerator. Add (heatgenerator) ;

}

public void SetPerson(PersonBlock person)

{

Person = person;

}
public void SetAirConditioner (AirConditionerBlock ac)
{

AC = ac;
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}

/// <summary>
[/ WO RTINS IS 5 HH =, &R
[SieUach
/// </summary>
public void GetSolar (double costheta, double facecosh
out double directsolar, out double skysolar, out
double reflectsolar, out double longwave)
{

directsolar = 0.0;

skysolar = 0.0;

reflectsolar = 0.0;

longwave = 0.0;

}

/// <summary>
/// EOMEZZITERY, KB & 79 Deos &K 3
/// </summary>
/// <param name="facewz” > ?cos (fHAHE) </param>
/// <param name="faceww >ffidsin () x sin (5L
£4)</param>
/// <param name="faceww”>iE Msin (Bi4}H) x cos (i
£4)</param>
public double GetCosTheta(double facewz, double
faceww, double facews)
{

return 0.0;

}

public override void Init(SimulationContext context)

{

/] R R

if (Cs <=0.0) Cs = c_air * rho_air * Volume;

if (CI <=0.0) Cl = rho_air * Volume;
Qvent = 0.0;

Jvent = 0.0;

Qac = 0.0;

Jac = 0.0;

DirectSolarRadiationTotal = 0.0;
DirectSolarConvectionTotal = 0.0;
SkySolarRadiationTotal = 0.0;
SkySolarConvectionTotal = 0.0;
ReflectSolarRadiationTotal = 0.0;
ReflectSolarConvectionTotal = 0.0;
SensibleHeatGenerationTotalConvection = 0.0;
SensibleHeatGenerationTotalRadiation = 0.0;
VaporGenerationTotal = 0.0;

///

///H - A EMR R T O

///

double alphaca = 0.0; /// % ach

foreach (ConnectingFace face in ListConnectingFace)

{
alphaca += face. Face. Area * face. Face. AlphaC;
TotalArea += face. Face. Area;

if (face.FaceType == 1)
TotalFloorArea += face. Face. Area;

}

///
/) /BT S (B 975 F D b ) DI

///
double crhov = 0.0; ///ZcpV
double rhov = 0.0; ///Z pV

crhov += c¢_air * rho_air * Math. Max (VentNumClose
VentNumOpen) * Volume / 3600.0; ///H K55y

rhov += rho_air * Math. Max (VentNumClose, VentNumOpen)
* Volume / 3600.0; // /BRI Sy

foreach (VentilationHeatTransferBlock ventilation in
ListVentilation)
{
crhov += ¢c_air * rho_air * ventilation. AirVolume;
rhov += rho_air * ventilation. AirVolume;

}

double t1 = 60.0; ///BDRN G R E DRI K
FEAE (10s)
double t2 = 60.0; ///BRDORD R E D BRI
FEE (10s)
if (alphaca + crhov > 0.0)

t1 = Cs / (alphaca + crhov);

if (rhov > 0.0)

t2 = Gl / rhov;
double t;
if (t1 > t2) t = t2;
else t = t1;

Dt = (long) (t * 1000.0); /// [ms]1HLAL CIRFFT 2

if Dt ==0)
{
System. Environment. Exit (1) ;

}

Dt = base. CalcDt (Dt) ;
IterationNum = 60000 / Dt; ///1min®d 18 8155

}

/// <summary>
/] BRE - KB ENREZITID BEARICL DL ODH)
/// <param name="qv" > 15 EAF Eh & W] </param>
/// <param name="jv" > K /> BB & [kg/s1</param>
/// </summary>
public void AddVent (double qv, double jv)
{
Qvent += qv;
Jvent += jv;

}

/// <summary>
/] =T 2 O EEZ TS
/// </summary>
/// <param name="gac > 7 =t L ALPFREEEAE W] AR IE
<{/param>
/// <param name="jac">=7 = L RLFLK Sy F[keg/s] BRIEAS
1E</param>
public void AddAC (double gac, double jac)
{
Qac += qac;
Jac += jac;

}

/// <summary>
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/// AR O O L

/// </summary>

/// <param name="context”></param>

public override void Iterationlnit(SimulationContext
context)

{
/1
/] BRI DRI Z R D %5 W]
/1

double ggenc
double qgenr
double jgen = 0.0; ///kg/s]
for (int i = 0; i < ListHeatGenerator. Count; i++)
{
ListHeatGenerator [i]. GetHeat (context, out ggenc
out ggenr, out jgen);

0.0;
0.0;

SensibleHeatGenerationTotalConvection += qggenc;
SensibleHeatGenerationTotalRadiation += qgenr;
VaporGenerationTotal += jgen;

}

///
/] /HEEE
///
if (Person != null)
{
Person. GetHeat (context, out ggenc, out qggenr, out
jgen);
SensibleHeatGenerationTotalConvection += ggenc;
SensibleHeatGenerationTotalRadiation += qgenr;
VaporGenerationTotal += jgen;
}
///
/=T 2 U HE
///
if (AC != null)
{
if (AC.WorkType == 0)
{
AC. SetOperation (context) ;
if (AC.currentOperation)
this. ACONOFF = 1;
else
this. ACONOFF = 0;

[/ A a— N EFD

}
else if (AC.WorkType == 1)
Z
{
AC. SetOperation (context, this. Temp):
if (AC.currentOperation)
this. ACONOFF = 1;
else
this. ACONOFF = 0;

/]| A 2 — L+ IR

}
else if (AC.WorkType == 2) /1] N E RS
{

if (Person != null)

{

int windowopen_new = 0;
int aconoff_new = 0;
Person. ACONOFF (context, Temp, Outside. Temp
WindowOpen, ACONOFF
out windowopen_new, out aconoff_new) ;

WindowOpen = windowopen_new;
ACONOFF = aconoff_new;

}
AC. SetOperation (this. ACONOFF) ;

}
}
}
public override void Run(SimulationContext context)
{
double gc = 0.0; / /xR (W]

£+ F-20

foreach (ConnectingFace face in ListConnectingFace)
{
gc —= face. Face. GetHeat () * face. Face. Area;
///GetHeatiZ A X — A BB EIT 5 @28 1k [W/m2]
}
double gs = DirectSolarConvectionTotal +
SkySolarConvectionTotal +
ReflectSolarConvectionTotal; //H $ oty W]
double gg = SensibleHeatGenerationTotalConvection;

// /SRR (ZEBR T s S & B )
double gnv = 0.0;
double jnv = 0.0;
double ventnum = 0.0;
if (WindowOpen == 0)
ventnum = VentNumClose;
else
ventnum = VentNumOpen;

gnv += 1005.0 * rho_air * ventnum * Volume / 3600.0 *
(Outside. Temp - this. Temp) ;

jnv += rho_air * ventnum * Volume / 3600.0 *

(Outside. Humidity — this.Humidity);

Qvent += gnv;

Jvent += jnv;

double TtmpOld = Temp; /e R

double TtmpNew = Temp;

for (long n = 0; n < IterationNum; n++) /)] Z D
DA

{

TtmpNew = TtmpOld + (gc + Qvent + gs + qg - Qac) *
(Dt / 1000.0) / Cs; //Dtix[ms] 7 D CTHE
TtmpOld = TtmpNew;

}

double jc = 0.0; [/ F AR IMRE R
double XtmpOld = Humidity; //% /& #ashin s
double XtmpNew = Humidity; //% /& #asig

double jgen = VaporGenerationTotal; [/ /PN A (T

#) [ke/s]

for (long n = 0; n < IterationNum; n++)

{
XtmpNew = XtmpOld + (jc + Jvent + jgen - Jac) * (Dt
/ 1000.0) / ClI;
XtmpOld = XtmpNew;

}

/1

/1 AERT
/1



Temp = TtmpNew;

Humidity = XtmpNew;

RHumidity = Utility.Util.CalcHumidity (Temp, Humidity
K

[/ /AR EE D3 100%EE & 7~ 7= & & ML (100%F T FIF %)

if (RHumidity > 1.0)

{
Humidity = Utility.Util.CalcHumidity (Temp, 1.0, 1);
///FRIE100% & 7 2 ek i B
RHumidity = 1.0;

}

1

public override void Commit (SimulationContext context)

{

Qvent = 0.0;
Jvent = 0.0;
Qac = 0.0;
Jac = 0.0;

SensibleHeatGenerationTotalRadiation = 0.0;
SensibleHeatGenerationTotalConvection = 0.0;
VaporGenerationTotal = 0.0;

DirectSolarRadiationTotal = 0.0;
DirectSolarConvectionTotal = 0.0;
SkySolarRadiationTotal = 0.0;
SkySolarConvectionTotal = 0.0;
ReflectSolarRadiationTotal = 0.0;
ReflectSolarConvectionTotal = 0.0;

///

///Z&iONRT (Z 0 jAJ) OFFE KL O fh BB £ H I

Hun s

///

MRT = 0.0;

for ( int n =0 ; n <ListConnectingFace. Count; n++)

{
double temp =
ListConnectingFace[n]. Face. SurfaceTemp;

MRT += temp * ListConnectingFace[n].Face. Area;

}
MRT /= TotalArea;

base. Commit (context) :

}

/// <summary>

//] =

/// </summary>

/// <param name="facewz”></param>

/// <param name="faceww”></param>

/// <param name="facews”></param>

/// <returns>{/returns>

public double GeCosTheta (double facewz, double faceww
double facews)

{ return 0.0; }

public double GetSAT (double solarabsorptionrate
double longwaveemissionrate, double alphat, double
costheta, double facecosh)

{ return 0.0; }

public double GetSAT (double longwaveemissionrate,

double alphat, double costheta, double facecosh)
{ return 0.0; }
}
}

1.10 WaliBlock.cs

using HLFX. Utility;

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
/// <summary>
/// BE
/// </summary>
public class Wal|Block : BaseBlock, ISurface
{
/// <summary>
/// i Im"2]
/// </summary>
public double Area { get; set; }

/// <summary>

[/ MUIAR—=21Z L 5 TORT 7 7 (172 5IK)
/// </summary>

public int FloorofSpaceA { get; set; }

/// <summary>

/// MEHE S [m]

/// </summary>

public double[] Thickness { get; }

/// <summary>

/// *Ek

/// </summary>

public Material[] Material { get; }

/// <summary>

[/ FERERR O E 1 JERERR O TS BEDOMA|, 213
/// </summary>

public int MatDirection { get; }

/// <summary>

/// FEhA

/// </summary>

public WallFaceConnector FaceA { get; private set;

/// <summary>

/// B

/// </summary>

public WallFaceConnector FaceB { get; private set;

public double Costheta { get; set; }
private int NodeNumber
private double[] g WL;

private double[] J_WL;
private double[] gamma;
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private double[] gamma_x;
private double[] d;
private double[] T;
private double[] Tnew;
private double[] X;
private double[] Xnew;

private double[] NodeR;
[0l L fim]omMAa[0] &35
private double[] NodeC;

/// <summary>
/// BiREE 1-J
/// </summary>

/ /B R
[/ AL
/ /8RR
[/ R

/R HEME ST #iN

fem

/R

public double[] Temp { get { return T; } }

/// <summary>
/// BRI 1=
/// </summary>

public double[] Humidity { get { return X; } }

/// <{summary>
/// MllZ iR [°C]
/// </summary>
public double TempA

{
get
{
if (MatDirection == 1)
return T[0];
else
return T[NodeNumber - 1];
}
1

/// <summary>
/// BMIZ i [°C]
/// </summary>
public double TempB

{
get
{
if (MatDirection == 1)
return T[NodeNumber - 1];
else
return T[O0];
}
1

/// <summary>
/// MUZ ke 5 (ke/ke' ]
/// </summary>
public double HumidityA
{
get {return X[0];}
1

/// <{summary>

/// BMIZ sk & [ke/ke' ]
/// </summary>

public double HumidityB

{
get {return X[1]1;}
1

/// <summary>
/// MalZ i 2 A A [J]

/// </summary>
public double dU_tick_A { get; private set; }

/// <summary>

/// BAAIZ H EN A A [J]

/// </summary>

public double dU_tick_B { get; private set; }

/// <{summary>

/// BEDFHHE MG [s]

/// </summary>

public override long Dt{ get; set; }

/// <summary>

/// IminlZ B 1) 5 BED R %K
/// </summary>

private long IterationNum;

public override bool IsComposite
{
get
{
return true;
}
}

public override IConnector[] GetConnectors ()
{
return new IConnector[] { FaceA, FaceB };

}

/// <summary>
/)] avANTIH
/// </summary>
/// <param name="spaceA” >AMHlJE=E</param>
/// <param name="spaceB” >BMIE = % /= 1L4</param>
/// <param name="area” > mif&[m~2]1</param>
/// <param name="floorofspaceA” >AllJE=C & » TDOFE~7
Z 7'</param>
/// <param name="materialList > Et DM 4</param>
/// <param name="thicknessList >#f£HE & [m] OFE A
<{/param>
/// <param name="matdirection”>JE koo & (1: kg%
HIASEE DAEI, 2:38) </param>
/// <param name="alphacA” > ARl %} i BV xR
[W/m2K1</param>
/// <param name="alpharA”> Ml it 2 =R
[W/m2K1</param>
/// <param name="solarabsorptionrateA” >A{f] 1 &I Wi
[-1</param>
/// <param name="longwaveemissionrateA” > A& il
[-1</param>
/// <param name="alphacB” >BAl|5x i ZmiE %
[W/m2K1</param>
/// <param name="alpharB” >BAl it 2 =R
[W/m2K1</param>
/// <param name="solarabsorptionrateB” >Bif| [1 & Wiy
[-1</param>
/// <param name="longwaveemissionrateB” >BIH|-& i il i
[-1</param>
/// <param name="faceh”>i{Ff} 4 [deg]</param>
/// <param name="facea” > i {7 f4 [deg] {/param>
public WalIBlock (string name, [SpaceBlock spaceA
[SpaceBlock spaceB, double area, int floorofspaceA,
Material[] materiallList, double[] thicknessList, int
matdirection,

double alphacA, double alpharA, double
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solarabsorptionrateA, double longwaveemissionrateA
double alphacB, double alpharB, double
solarabsorptionrateB, double longwaveemissionrateB
double faceh, double facea)

. base ()
{

this. Name = name;

this. Area = area;

this. FloorofSpaceA = floorofspaceA;

this. Thickness = thicknessList;

this. Material = materiallList;

this.MatDirection = matdirection;

this.FaceA = new Wal |FaceConnector (name+”“A”, spaceA
this, 1, 0, area, alphacA, alpharA
solarabsorptionrateA, longwaveemissionrateA, faceh
facea) ;

this.FaceB = new Wal |[FaceConnector (name+“B”, spaceB
this, 2, 6, area, alphacB, alpharB
solarabsorptionrateB, longwaveemissionrateB, faceh
facea) ;

//spaceAlZ Bk
if (spaceA is RoomBlock)
{

spaceA. SetFaceConnector (this. FaceA, floorofspaceA);

}

//spaceBlZ Bk
if (spaceB is RoomBlock)

{
spaceB. SetFaceConnector (this. FaceB, 0);
}
[ /VESE IR
int matnum = materiallist. Length; /B

NodeNumber = materiallist.Length; //ERANE U CH
REER E 3%, SmiElAr R R R R IS S 0, NES
MBI ST RICH D b D T 5
if (matnum == 1) NodeNumber = 2;
BTN E AR A E <

//F =1 085

d = new double[matnum];

/1B REHE &

for (int i =0; i < matnum; i++)
{

d[i] = thicknessList[i];
}
double[] lambda = new double[matnum]; //##4 825
AR
double[] cr = new double[matnum] ; /S TE
LR
double[] mr = new double[matnum]; /&R
£
double[] mc = new double[matnum] ; VIE -2 %R = %
=
for (int i =0; i < matnum; i++)
{

lambdal[i] = materialList[i]. BYRiK; // %5 E

DA X072 D THE
cr[i] = materiallList[i]. BREELEN;
//[J/m3K]

if (lambdali]l > 0.0)
mr[i] = d[i] / lambdali];
else
mr[i] = materialList[i]. =& @ EEHT;

£+ F-23

meli] = cr[i] * d[i];

}
NodeR = new double[NodeNumber - 17;
NodeG = new double[NodeNumber];

/] RPEER (i

if (matnum == 1)

RE=2)
{

NodeR[0] = mr[0];

NodeC[0] = NodeG[1] = 0.5 * mc[0]:
}
else if (matnum == 2) // /¥R 2 (i
RE=2)
{

NodeR[0] = mr[0] + mr[1];

NodeG[0] = mc[0];

NodeG[1] = mc[1];
}
else // /M EHR3LL L (Hi
RE = MEHRD
{

for (int i = 0; i < NodeNumber - 1; i++)

{

if (i ==0) ///1

VR & 2% B ES (HRE S0, 1)

NodeR[i] = mr[i] + 0.5 * mr[i + 1];
else if (i == NodeNumber - 2) ///J
Ui OO AT E A & JE A (F 5 NodeNumber -2,
NodeNumber-1)

NodeR[i] = 0.5 * mr[i] + mr[i + 1];
else ///
SRR

NodeR[i] = 0.5 * mr[i] + 0.5 * mr[i + 1];

NodeG[i] = mc[i];
}
NodeC[NodeNumber - 1] = mc[NodeNumber - 17

}

[/ WRGA DT = > 7
double t = 60.0; /// 20s
double dt_tmp = 0.0;

for (int i = 0; i < NodeNumber; i++)
{
if (i ==0)
{
if (MatDirection == 1)
dt_tmp = NodeG[i] / (alphacA + alpharA + 1.0 /
NodeR[il);  ///#4 %k AI=EEALH
else
dt_tmp = NodeC[i] / (alphacB + alpharB + 1.0 /
NodeR[il);  ///#4 %k AI=EEB
}
else if (i == NodeNumber - 1)
{
if (MatDirection == 1)
dt_tmp = NodeC[i] / (alphacB + alpharB + 1.0 /
NodeR[i - 11):  ///F4ELJAI=EEBI
else
dt_tmp = NodeC[i] / (alphacA + alpharA + 1.0 /
NodeR[i - 11):  ///FELJAI=EEALMR
}

else



dt_tmp = NodeC[i] / (1.0 / NodeR[i - 1] + 1.0 /
NodeR[i]);

if (dt_tmp < t) t = dt_tmp; // /W ] T o il B 23 g
b LW O & REF

}

Dt = (long) (t * 1000.0); /// [ms] Hipr CIRFFT 2

if Dt ==0)

{
System. Environment. Exit (1) ;

}

Dt = base. CalcDt (Dt) ;
IterationNum = 60000 / Dt;
(G

///208 %D % 729D DL

g_WL = new double[matnum + 1]; //
J_WL = new double[matnum + 1]; //

gamma = new double[matnum]; //

gamma_x = new double[matnum]; //

T = new double[NodeNumber]; / /8RR
Tnew = new double[NodeNumber]; / /3 S

X = new double[NodeNumber]; / /80 S B

Xnew = new double[NodeNumber]; / /D R R

double initialtemp = 20.0;
double initialhumidity = 7.354 / 1000.0;
for (int i = 0; i < NodeNumber; i++)
{
TLi] = initialtemp;
Tnew[i] = initialtemp;
X[i] = initialhumidity;
Xnew[i] = initialhumidity;
}
1

/// <summary>
/// B
/// </summary>
/// <param name="dU">&F& )& [J]1<{/param>
public void AddHeatA (double dU, IConnector src
[Connector kernel)
{
dU_tick += dU;
1

public override void Run(SimulationContext context)

{

const double k = 100000.0;

const double v = 0.0;

/B - KOy

double[] TtmpOld = new double[NodeNumber]; //1min
HATT 5 £ TO (R) FHZIEE

double[] TtmpNew = new double[NodeNumber]; //1min

HEAT9 2 F T () HHTHR LA

// VR - 2

double gi = 0.0; // VRIBEBEER A5 & DL

£+ F-24

[W/m2]

double gj = 0.0; // IR 0 D D EL
[W/m2]

double gspci = 0.0; /[ A A= Z 75 & D S A
e W/m2]

double aspcj = 0.0; /] 2= Z 5 B D B
i W/m2]

double gradi = 0.0; /]2 A= Z )5 B D it B
i W/m2]

double gradj = 0.0; /] A A= Z 5 B D it B
W W/m2]

double ggeni = 0.0; [/ A~ — 2 D NFR 3 (i
Sk sr) W/m2]
double ggenj = 0.0;
Sk sr) W/m2]
double gsoli = 0.0;
Sk sr) W/m2]
double gsolj = 0.0;
Sk sr) W/m2]

[/ A= 2O (i
/)AL — 2 D H 5Ly (i
/A — 2D | 5y (i
for (int i = 0; i < NodeNumber; i++)

TtmpOld[i]l = TLil:
}f (MatDirection == 1)

gspci
aspe

// /¥ B = e AR

= FaceA. GetHeat () ; /// FEBER BH A
= FaceB. GetHeat () ; /| KJRAEHIBAA
if (FaceA.Space is FixedConditionRoomBlock)
{

}
else if (FaceA.Space is RoomBlock)
{
gradi = FaceA. AlphaR * (FaceA. Space. MRT -

Ttmp01d[0]);
ggeni =
FaceA. Space. SensibleHeatGenerationRadiationToWall;

[/ ] SRR~ O Ji i 2

if (this.FloorofSpaceA == 1)

gsoli = FaceA. Space. SolarRadiationToF |oor;
else
gsoli = FaceA. Space. SolarRadiationToWal | ;

}

if (FaceB. Space is FixedConditionRoomBlock)

{

}

else if (FaceB.Space is RoomBlock)

{
gradj = FaceB. AlphaR * (FaceB. Space. MRT -
TtmpO|d [NodeNumber -11);  ///ZKEHEF~0 ikl 4
agenj =
FaceB. Space. SensibleHeatGenerationRadiationToWall;
gsol j = FaceB. Space. SolarRadiationToWall;

}

}

else

{
gspci = FaceB. GetHeat () ; // ] FC SRR BB
aspcj = FaceA. GetHeat () : /[ /R BMBHIAMA

if (FaceA.Space is FixedConditionRoomBlock)
{
}
else if (FaceA.Space is RoomBlock)
{
gradj = FaceA. AlphaR * (FaceA. Space. MRT -



TtmpOld[NodeNumber — 11);  ///FEF B~ ik Eh
agenj =

FaceA. Space. SensibleHeatGenerationRadiationToWall;

if (this.FloorofSpaceA == 1)
gsolj = FaceA. Space. SolarRadiationToF loor;
else
gsolj = FaceA. Space. SolarRadiationToWal | ;
}

if (FaceB. Space is FixedConditionRoomBlock)

{

}

else if (FaceB. Space is RoomBlock)

{
gradi = FaceB. AlphaR * (FaceB. Space. MRT -
Ttmp01d[0]) ; // ] FCEER L~ D f B

ggeni =
FaceB. Space. SensibleHeatGenerationRadiationToWall;
gsoli = FaceB. Space. SolarRadiationToWall;
}
}
for (long n = 0; n < IterationNum; n++) ///Z
DEED
{
for (int i = 0; i < NodeNumber; i++) ///His
&=
{
[/ VRIS 50 & D ENE
if (i ==0)
gi = gspci + gradi + gsoli + qgeni;
else
ai = -aj;

//IBERE s & DB

if (i == NodeNumber - 1)
aj = aspcj+ gradj + gsolj + qgenj;

else
aj = 1.0 / NodeR[i] * (TtmpOld[i + 1] -
TtmpOld[il); //W/m2

/// WEE T

TtmpNew[i] = TtmpOld[i] + (ai + qj) * (Dt /

1000.0) / NodeG[i]; //Dti [ms] 72 D THE
}

for (int i = 0; i < NodeNumber; i++)
TtmpOld[i] = TtmpNew[i]:

}

g_WL[0] = FaceA. GetHeat (); //TODO: qg_r->me FH4 DAL
o FAE

J_WL[O0] = FaceA. GetMoisture(): //TODO: q_r->me #H4
YU pERr5

g_WL[1] = (T[0] - T[1]) / (d[0] / gamma[0] + 0.5 *
d[1] / gamma[1])

JWL[1T = (X[0] - X[11) / (d[0] / gamma_x[0] + 0.5 *
d[1] / gamma_x[1]);

for (int i =2, i <n-=1; i++)
{
g WL[i]l = (TWL[i - 1] = TWLLil) / (0.5 * (d[i - 1]

/ gammali — 1] + d[i] / gamma[il));
JWLLiT1 = (XWLLi - 1] = XWLLil) / (0.5 % (d[i - 1]
/ gamma_x[i - 1] + d[i] / gamma_x[il]));

}

g WLln = 1] = (TWL[n = 2] = TWL[n - 11) / (0.5 * d[n
- 21 / gammaln - 1] + d[n - 1] / gammal[n - 1]);
JWL[n - 11 = (XWL[n - 2] - XWL[n - 11) / (0.5 * d[n
- 21 / gamma_x[n - 11 + d[n - 1] / gamma_x[n - 1]);

g_WL[n] = -FaceB. GetHeat () ;
J_WL[n] = -FaceB. GetMoisture();
/ /1R B Ty
for (int i =0; i < d.Length; i++)
{
var AT = v x d[i] * Area;
var AX = (0.5 * 1.2 + k) * d[i] * Area;
var BT = (1000.0 * 700.0 + 2500.0 * v) * d[i] *
Area;

var BX = 2500.0 * k * d[i] * Area;

var dT = (AX * (q_WL[i] - g WL[i + 1]) + BX *
(JWLLi1 = JWLEi + 11)) / (AX = BT - AT * BX) *
Area;

if (1Double. IsNaN(dT)) T[i] += dT;

var dX = (AT * (q_WL[i] - q WL[i + 1]) + BT *
(JWLLi1 = JWLEi + 11)) / (AX = BT - AT * BX) *
Area;

if (1Double. IsNaN(dX)) X[i] += dX;

}

/1
///RAERT
/1

for (int i = 0; i < NodeNumber; i++)
Tnew[i] = TtmpNew[i];

base. Run (context) :

}

public override void Commit (SimulationContext context)

{
base. Commit (context) ;

for (int i = 0; i < NodeNumber; i++)

TLi]l = Tnew[il.

}

public override void Init(SimulationContext context)
{

///base.Dt = context.WallDt;

}

public void AddHeatA ()

{

}

public void AddHeatB ()

{

}
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public void AddMoistureA()
{

1
public void AddMoistureB ()
{

}

1.11  WindowBlock.cs

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
/// <summary>
/] %
/// </summary>
public class WindowBlock: BaseBlock, ISurface, IGlass

{
#tregion %Pk

/// <{summary>
/// ZE A [m2]
/// </summary>
public double Area { get { return Width * Height; } }

/// <summary>

/// W& [m2]

/// </summary>

public double Width { get: private set; }

/// <summary>

/// & [m2]

/// </summary>

public double Height { get; private set; }

/// <summary>

/// BB

/// </summary>

public double UValue { get; private set; }

/// <summary>

/// nR

/// </summary>

public double EtaR { get: set; }

/// <{summary>

/// nGC

/// </summary>

public double EtaC { get: set; }

/// <summary>
[/ HT AR E [m] BEEREH
/// </summary>

public double Thickness { get; private set; }

/// <{summary>

/// A

/// </summary>

public WallFaceConnector FaceA { get; private set; }

/// <{summary>

/// #mEB

/// </summary>

public WallFaceConnector FaceB { get; private set; }

/// <summary>

[/ KB Jit & 7231

/// </summary>

public double Costheta { get; set:; }

/// <summary>

/// ZEOFHHE R HE [ms]

/// </summary>

public override long Dt { get; set; }

/// <summary>

/// IminlZ B 1) 5 BED R ¥
/// </summary>

private long IterationNum;

private int NodeNumber = 2;

private double[] T; //E R
private double[] Tnew; / /T E AR
private double[] X; //E R
private double[] Xnew; / /T R
private double NodeR; / /8 R BT

private double[] NodeC; //E AR

#tendregion

ftregion JREEMHE

/// <summary>

/// MllZ i [°C]

/// </summary>
public double TempA

{
get
{
return T[0]; //EIT L FMUETON, B ZT1] &5
}
}

/// <summary>
/// BMIZ i [°C]
/// </summary>
public double TempB
{

get

{

return T[1];

}

}

/// <summary>

/// MUZ ke 5 (ke/ke' ]

/// </summary>

public double HumidityA { get; private set; }

/// <summary>
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/// BMIZ itk & [ke/ke' ]
/// </summary>
public double HumidityB { get; private set; }

#tendregion

public override bool IsComposite
{
get
{
return true;
}
1

public override IConnector[] GetConnectors ()
{
return new IConnector[] { FaceA, FaceB };

}

/// <summary>
[/ aARNT I H
/// </summary>
/// <param name="area” > mif&[m~2]1</param>
/// <param name="windowProperty”>Ztt£ENo</param>
/// <param name="width”>ig [m]</param>
/// <param name="height” > & [m]</param>
/// <param name="faceh”>E{tHE} 4 [deg]l</param>
/// <param name="facea”> i {7 f4 [deg] {/param>
public WindowBlock (string name, [SpaceBlock spaceA
[SpaceBlock spaceB, double width, double height
double uvalue, double etar, double etac, double
thickness, double faceh, double facea) : base()
{
this. Name = name;
this. Width = width;
this. Height = height;
this.UValue = uvalue;
this. EtaR = etar;
this. EtaC = etac;
this. Thickness = thickness;

double alphacA = 4.4;
double alpharA = 4.7,
double alphacB = 20.3;
double alpharB = 4.7;
double solarabsorptionrate = 0.0;
double longwaveemissionrate = 0.9;

if (spaceB is RoomBlock)
{

alphacB = alphacA;
}

this. FaceA = new Wal [FaceConnector (name + “A”
spaceA, this, 1, 0, this.Area
alphacA, alpharA, solarabsorptionrate
longwaveemissionrate, faceh, facea);
this. FaceB = new Wal [FaceConnector (name + “B”
spaceB, this, 2, 0, this.Area
alphacB, alpharB, solarabsorptionrate
longwaveemissionrate, faceh, facea);

//spaceAlT %k
if (spaceA is RoomBlock)
{

spaceA. SetFaceConnector (this. FaceA, 0);

}

//spaceBlT bk
if (spaceB is RoomBlock)

{
spaceB. SetFaceConnector (this. FaceB, 0);
}
/RIS ARRR
double cr = 2268 * 1000.0; /] 7T ARG LB
[J/m3K]

NodeR = 1.0 / uvalue - 1.0 / (alphacA + alpharA) -
1.0 / (alphacB + alpharB) ;
NodeG = new double[NodeNumber];
for (int i = 0; i < NodeNumber; i++)
{
NodeC[i] = cr * 0.5 * thickness;
}

/] WHEMEDF = v 7
double t = 60.0; /// K208
double dt_tmp = 0.0; ///

dt_tmp = NodeC[1] / (alphacB + alpharB + 1.0 /
NodeR) ;  ///BIUIZS Sz g Ly

if (dt_tmp < t) t = dt_tmp;

Dt = (long) (t * 1000.0); ///[ms]HifL CRAFFT 2

if Dt ==0)
{
System. Environment. Exit (1) ;

}

Dt = base. CalcDt (Dt) ;
IterationNum = 60000 / Dt; ///20s % 6D 5 7= 6O DL
(G

T = new double[NodeNumber];
Tnew = new double[NodeNumber];
X = new double[NodeNumber];
Xnew = new double[NodeNumber];

double initialtemp = 20.0;
double initialhumidity = 0.0;
for (int i = 0; i < NodeNumber; i++)
{
TLi]l = initialtemp;
Tnew[i] = initialtemp;
X[i] = initialhumidity;
Xnew[i] = initialhumidity;
}

}

/// <summary>
/// RAERTOEBEI O (FE~0 HHEA)
/// </summary>
/// <param name="context”></param>
public override void Iterationlnit(SimulationContext
context)
{

///

/// % B &

///

if (FaceB. Space is OutsideBlock)

£+ F-27



double costheta = FaceB. CosTheta;

double sd = FaceB.DirectSolar;

double ss = FaceB. SkySolar;

double sr = FaceB.ReflectSolar;

[SpaceBlock SpaceA = FaceA. Space; /)] A

=2 OFE

double afd = AngleFactor (costheta) / 0.88; // Ak
AR5 (H5%) FEHEAL,

double afs = AngleFactor () / 0.88; Yo ¢
AR (RZEGT) ek

/1]
///E~AHREE 2D
/1

SpaceA.DirectSolarRadiationTotal += sd * afd * EtaR
* this. Area;
SpaceA.DirectSolarConvectionTotal += sd * afd *
EtaC * this. Area;
SpaceA. SkySolarRadiationTotal += ss * afs * EtaR *
this. Area;
SpaceA. SkySolarConvectionTotal += ss * afs * EtaC *
this. Area;
SpaceA. ReflectSolarRadiationTotal += sr * afs *
EtaR * this. Area;
SpaceA. ReflectSolarConvectionTotal += sr * afs *
EtaC * this. Area;
}
1

public override void Run(SimulationContext context)

{

/BN - KT

double[] TtmpOld = new double[NodeNumber]; //1min
HATT 5 £ TO (R) FHZIERE
double[] TtmpNew = new double[NodeNumber]; //1min

EATT 5 £ TO () BRI

for (int i = 0; i < NodeNumber; i++)
TtmpOld[i] = T[il;

//HAL - S
[/ A=A T E

double gi = 0.0; [/ VRIS EER S B D
0 [W/m2]

double qj = 0.0; [/ BRI RN D
0 [W/m2]

double gradi = 0.0

double gradj = 0.0

double qggeni = 0.0

double ggenj = 0.0

double gspci = FaceA. GetHeat () ; /] A ~— 2
MO DOKTREN/M2] A_X—ANSEICALBE L IE
double gspcj = FaceB. GetHeat () ; /[ A A — 2
MO DOKREN/M2] A_X—ANSEICALBE L IE

if (FaceA.Space is RoomBlock)
{
gradi = FaceA. AlphaR * (FaceA. Space. MRT -
TtmpOId[01) 5 // i A ~— 22 & O K B [W/m2]
ggeni =
FaceA. Space. SensibleHeatGenerationRadiationToWall;

}

if (FaceB. Space is RoomBlock)

{

gradj = FaceB. AlphaR * (FaceB. Space. MRT -
TtmpO|d[NodeNumber - 1]); // i
A= A5 D S ELW/m2]

agenj =
FaceB. Space. SensibleHeatGenerationRadiationToWal | ;

for (int i = 0; i < NodeNumber; i++)
TtmpOld[i] = T[il;

for (long n = 0; n < IterationNum; n++) /] Z D
DA
{
for (int i =0; i < NodeNumber; i++)
{
// VRIS =0 & DB
if (i ==0)
{

qi = gspci + gradi + qggeni;
qj = 1.0 / NodeR * (TtmpOld[i + 1] - TtmpOIld[il);

//W/m2
}
else
{
ai =-qj;
}qj = gspcj + gradj + agenj;

/// WEE T
TtmpNew[i] = TtmpOld[i] + (qi + qj) * (Dt /
1000.0) / NodeG[i]; //Dti [ms] 72 O THE

}
}
/1
/1 BAERT
/1

for (int i = 0; i < NodeNumber; i++)
Tnew[i] = TtmpNew[i];

public override void Commit (SimulationContext context)
{

base. Commit (context) ;

for (int i =0; i < NodeNumber; i++)

TLi]l = Tnew[il.

}

public override void Init(SimulationContext context)
{

///base.Dt = context. WindowDt;

}

public void AddHeatA ()

{

}
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public void AddHeatB ()

{
}
public void AddMoistureA()
{
}
?ublic void AddMoistureB ()
}
public double AngleFactor (double costheta)
{if (costheta <= 0.0)
return 0.0;

double a = costheta * costheta;
return costheta * (2.392 + a * (-3.8636 + a *
(3.7568 - 1.3952 * a))).

1

public double AngleFactor ()
{

return 0.81;
1

}

public interface IGlass
{
double EtaR { get; set; }
double EtaC { get; set; }
double AngleFactor (double costheta)
}
}

1.12 DoorBlock.cs

using HLFX. Utility;

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
public class DoorBlock : BaseBlock, ISurface
{
#tregion %Mk

/// <{summary>

/// TEifE [m2]

/// </summary>

public double Area { get { return Width * Height; } }

/// <summary>

/// g [m2]

/// </summary>

public double Width { get: private set; }

/// <summary>

/// & [m2]

/// </summary>

public double Height { get; private set; }

/// <summary>

/// BB

/// </summary>

public double UValue { get; private set; }

/// <{summary>

//] *Ek

/] BRELBAOIBZHT 5

/// </summary>

public Material Material { get; }

/// <summary>

//) JEEm] BAEEREE

/// </summary>

public double Thickness { get; private set; }

#tendregion

/// <summary>

/// A

/// </summary>

public WallFaceConnector FaceA { get; private set; }

/// <summary>

/// #mEB

/// </summary>

public WallFaceConnector FaceB { get; private set; }

/// <summary>

/// R 7 OFFREEHIEE ms]

/// </summary>

public override long Dt { get; set; }

/// <summary>

/// IminlZ BT 2 BEDFHE R %
/// </summary>

private long IterationNum;

private int NodeNumber = 2;

private double[] T; / /B SR
private double[] Tnew; / /B SR
private double[] X; / /8 S
private double[] Xnew; / /B S
private double NodeR; / /8 S BT
private double[] NodeC; //E AR

public double Costheta { get; set; }
firegion JRAEfH

/// <summary>
/// MUZ iR [°C]
/// </summary>
public double TempA
{
get
{
return T[0]; //EIT L FMUETO], B ZT1] &5
}
}

/// <summary>
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/// BMIZ ik [°C]
/// </summary>
public double TempB
{

get

{

return T[1];

}

1

/// <summary>

/// MUZ ke % (ke/ke' ]

/// </summary>

public double HumidityA { get; private set; }

/// <summary>

/// BMZ sk & [ke/ke' ]

/// </summary>

public double HumidityB { get:; private set; }

#tendregion

/// <summary>
[/ aARNT I H
/// </summary>
/// <param name="area” > mif&[m~2]1</param>
/// <param name="windowProperty”>Ztt£ENo</param>
/// <param name="width”>ig [m]</param>
/// <param name="height” > & [m]</param>
/// <param name="faceh”>E{tHE} 4 [deg]l</param>
/// <param name="facea”> i {7 f4 [deg] {/param>
public DoorBlock (string name, [SpaceBlock spaceA
[SpaceBlock spaceB, double width, double height
double uvalue, Material material, double thickness
double faceh, double facea) : base()
{
this. Name = name;
this. Width = width;
this. Height = height;
this.UValue = uvalue;
this. Thickness = thickness;
this. Material = material;

double alphacA
double alphacB
double alphar = 4.7;

double solarabsorptionrate = 0.8;
double longwaveemissionrate = 0.9;

= 4.4;
= 4.4;

if (spaceB is OutsideBlock)

{
alphacB = 20.3;
}
if (spaceA is OutsideBlock)
{
alphacA = 20.3;
}

this. FaceA = new Wal [FaceConnector (name + “A”
spaceA, this, 1, 0, this.Area
alphacA, alphar, solarabsorptionrate
longwaveemissionrate, faceh, facea);
this. FaceB = new Wal [FaceConnector (name + “B”
spaceB, this, 2, 0, this.Area
alphacB, alphar, solarabsorptionrate
longwaveemissionrate, faceh, facea);

//spaceAlT bk
if (spaceA is RoomBlock)

{
spaceA. SetFaceConnector (this. FaceA, 0);
}

//spaceBlT bk
if (spaceB is RoomBlock)

{
spaceB. SetFaceConnector (this. FaceB, 0);
}
/eI AR R
double cr = Material. &5fEELEN; /] /MR R
#1[J/m3K]

NodeR = 1.0 / uvalue - 1.0 / (alphacA + alphar) - 1.0
/ (alphacB + alphar) ;

NodeG = new double[NodeNumber];

for (int i = 0; i < NodeNumber; i++)

{
NodeC[i] = cr * 0.5 * thickness;
}
///WRGEHEDOF = > 7
double t = 60.0; /// ¥ K60s
double dt_tmp = 0.0; ///

dt_tmp = NodeC[1] / (alphacB + alphar + 1.0 / NodeR) ;
[/ =7 BINRTE LT AUEBHL, BIIAS SR e Ly

if (dt_tmp < t) t = dt_tmp;

Dt = (long) (t * 1000.0); ///[ms]HifL CRAFFT 2

if Dt ==0)

{

System. Environment. Exit (1) ;
}

Dt = base. CalcDt (Dt) ;
IterationNum = 60000 / Dt; ///1min® 15 a1

T = new double[NodeNumber];
Tnew = new double[NodeNumber];
X = new double[NodeNumber];
Xnew = new double[NodeNumber];

double initialtemp = 20.0;
double initialhumidity = 0.0;
for (int i = 0; i < NodeNumber; i++)
{
TLi] = initialtemp;
Tnew[i] = initialtemp;
X[i] = initialhumidity;
Xnew[i] = initialhumidity;
}

}

public override void Run(SimulationContext context)

{

/BN - KT

double[] TtmpOld = new double[NodeNumber]; //1min
HATT 5 £ TO (R) FHZIERE
double[] TtmpNew = new double[NodeNumber]; //1min
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HEAT9 2 F T () HHT I

for (int i =0; i < NodeNumber;
TtmpOld[i] = T[il;

i++)

//HAL - S
[/ A=A T E

double gi = 0.0; [/ VRIBEEER S B D
0 [W/m2]

double qj = 0.0; [/ MR RN B D
0 [W/m2]

double gradi = 0.0

double gradj = 0.0

double ggeni = 0.0

double ggenj = 0.0

double gsoli = 0.0

double gsolj = 0.0

double gspci = FaceA. GetHeat () ; /] A ~— 2

MO ORI E T ITREBYREW/m2] AX—ZNDHmICAD
e &Ik

double gspcj = FaceB. GetHeat () ; /[ A A — 2
MO ORI E T ITREBYREW/m2] AX—Z B mICAD
e &Ik

if (FaceA.Space is RoomBlock)

{

gradi = FaceA. AlphaR * (FaceA. Space. MRT -
Ttmp01d[0]) ; /A= 253 5 D st
14 [W/m2]

ggeni =
FaceA. Space. SensibleHeatGenerationRadiationToWall;
gsoli = FaceA. Space. SolarRadiationToWall;

}

if (FaceB. Space is RoomBlock)

{
gradj = FaceB. AlphaR * (FaceB. Space. MRT -
TtmpOld[NodeNumber — 11);  //jfl A ~S— 25 D ikt
14 [W/m2]
agenj =
FaceB. Space. SensibleHeatGenerationRadiationToWal | ;
gsolj = FaceB. Space. SolarRadiationToWal | ;

}

for (int i = 0; i < NodeNumber;
TtmpOld[i] = T[il;

i++)

for (long n = 0; n < IterationNum; n++) ///Z DK
T DI
{
for (int i = 0; i < NodeNumber; i++)
{
/RIS 50 & DB\
if (i ==0)
{

gi = gspci + gradi + qggeni + gsoli;

qj = 1.0 / NodeR * (TtmpOld[i + 1] - TtmpOIld[il);
//W/m2
}
else
{
ai =-qj;
aj = aspcj + gradj + qgenj+ gsolj ;
}

/// W EH

}

}

TtmpNew[i] = TtmpOld[i] + (qi + qj) * (Dt /
1000.0) / NodeG[i]; //Dtix [ms] 72 D THE

]
}

/]

/] ERT

///

for (int i = 0; i < NodeNumber;
Tnew[i] = TtmpNew[i];

i++)

public override void Commit (SimulationContext context)
{

base. Commit (context) ;

for (int i = 0; i < NodeNumber; i++)
TLi]l = Tnew[il.

}

public void AddHeatA ()

{

}

public void AddHeatB ()

{

}

public void AddMoistureA()
{

}

public void AddMoistureB ()
{

}

1.13 WallFaceConnector.cs

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block

{

/// <summary>

/// i -

e
ANTH

/// </summary>

public class WallFaceConnector: ILayerBlock

{

[Block
public bool IsComposite { get { return false; } }

public long Dt { get; set; }
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public [Connector[] GetConnectors ()
{
return null;

}

ftregion ki

/// <summary>

/] ¥R ATV =7 b (EEE T IIINREREL)
/// </summary>

public ISpaceBlock Space { get; private set; }

/// <{summary>
/] T oA TV = s b (BE/AE/ KT OWT I
/// </summary>
public ISurface Surface { get; private set; }

/// <summary>

[/ A7Vl NEEETIFE)OELLMoREICERT S
(AL 2:BD Ao TR ClrE v o TR

/// </summary>

public int SurfaceDirection { get; private set; }

#tendregion
#tregion %Pk

/// <{summary>

/// BE - Z2FmfE [m2]

/// </summary>

public double Area { get: private set; }

/// <summary>

/// xEMEE S (W/m2K]

/// </summary>

public double AlphaC { get; private set; }

/// <summary>

/// H MR EESR W/m2K]

/// </summary>

public double AlphaR { get; private set; }

/// <summary>
//] B BB W/m2K]
/// </summary>
public double AlphaT
{
get{ return AlphaC +AlphaR; }
1

public double FaceSinH { get; set;
public double FaceSinA { get; set;
public double FaceCosH { get; set;:
public double FaceCosA { get; set;
private double FaceWz;
private double FaceWw;
private double FacelWs;

——— o ——

///public double CosTheta { get; set; }

/// <{summary>

[/ HHRICE -]

/// </summary>

public double SolarAbsorptionRate { get; private
set; }

/// <summary>
/)] BRG]

/// </summary>
public double LongWaveEmissionRate { get; private
set; }

/// <summary>

/// KoniESR [kg/m2s (kg/kg' )]

/// </summary>

public double MoistureTransferRate { get:; private
set; }

#tendregion
ftregion JREEMHE

/// <summary>
//] A= 2D ZE KR L [°C]
/// BMRERTHEFFCEMN E NS
/// IR G EMRE) D& 1E#Em Zcos 6, ASTH H & (E
HeRE-) by TS
/// </summary>
public double SpaceTemp
{
get
{
if (Space is RoomBlock)
return Space. Temp;
else
{
double costheta = Space. GetCosTheta (FaceWz
Facellw, Facells) ;
Surface. Costheta = costheta;

if (Surface is WallBlock || Surface is DoorBlock)
return Space. GetSAT (SolarAbsorptionRate
LongWaveEmissionRate, AlphaT, costheta
FaceCosH) ;

else if (Surface is WindowBlock)
return Space. GetSAT (LongWaveEmissionRate, AlphaT
costheta, FaceCosH) ;

else
return Space. Temp;

}
}
1

/// <summary>
/// #axhE [ke/ke' ]
/// </summary>
public double SpaceHumidity
{

get

{

return Space. Humidity;

}

}

/// <{summary>

[/ N % E B W/m2]

/// </summary>

public double DirectSolar { get; private set; }

/// <summary>

[/ N % RZE B W/m2]

/// </summary>

public double SkySolar { get; private set; }

/// <summary>
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/] ANHF B B B & IW/m2]
/// </summary>
public double ReflectSolar { get; private set; }

/// <summary>

/// S 2 A& MR (W/m2]

/// </summary>

public double LongWave { get; private set; }

/// <summary>

/// KBEJ5m & 7234 Deos

/// </summary>

public double CosTheta { get; private set; }

/// <{summary>
/// FmEiEE[°C]
/// </summary>
public double SurfaceTemp
{
get
{
if (SurfaceDirection == 1) return Surface. TempA;
else return Surface. TempB;
}
1

/// <summary>
/// #axhgE [ke/ke' ]
/// </summary>
public double SurfaceHumidity
{
get
{
if (SurfaceDirection == 1) return
Surface. HumidityA;
else return Surface. HumidityB;
}
1

public string Name { get; set; }

/// <summary>

[/ xPEA B EE [W/m2]
/// </summary>

private double Qc;

private double dJ_tick:

#tendregion

/// <summary>
/] BERHEAT V2 b
/// </summary>

private int layerIndex;

/// <summary>

/] AT H

/// </summary>

/// <param name="space”>JE= F 7= 1ZSME</param>

/// <param name="surface”>BE F 7= 1L %<{/param>

/// <param name="surfacedirection” i F /= |178 DHEKE 7
] (MRI=1, BAfI=2) </param>

/// <param name="area” > mif&[m~2]1</param>
/// <param name="alphac”> it B2 [W/m2K1</param>
/// <param name="alphar” > i EsiE=R [W/m2K1</param>
/// <param name="solarabsorptionrate”> [ 4} W[V
[-1</param>
/// <param name="longwaveemissionrate” > iR
[-1</param>
/// <param name="layerIndex VELZIH A7 2 = 7 MIBIT
BIEA T w7 AL /paramy
/// <param name="faceh”>a{tH4E} 4 [deg</param>
/// <param name="facea” > {74 [deg</param>
public Wal IFaceConnector (string name, [SpaceBlock
space, [Surface surface, int surfacedirection, int
layer Index
double area, double alphac, double alphar, double
solarabsorptionrate, double longwaveemissionrate
double faceh, double facea)
{
this. Name = name;
this. Area = area;
this. AlphaC = alphac;
this. AlphaR = alphar;
this. SolarAbsorptionRate = solarabsorptionrate;
this. LongWaveEmissionRate = longwaveemissionrate;
this. MoistureTransferRate = alphac * 0.01;

this. Space = space;

this. Surface = surface;

this. SurfaceDirection = surfacedirection;
this. layerIndex = layerIndex;

this. FaceSinH
this. FaceCosH

Math. Sin(faceh / 180.0 * Math.PI);
Math. Cos (faceh / 180.0 * Math.PI);
this. FaceSinA = Math. Sin(facea / 180.0 * Math.PI);
this. FaceCosA = Math. Cos (facea / 180.0 * Math.PI);
this. FaceWz = this. FaceCosH;
this. FaceWw = this. FaceSinH * this.FaceSinA;
this. FaceWs = this.FaceSinH * this. FaceCosA;
}

public void Init(SimulationContext context)

{
]

/// <summary>
/// 1M (AR AEED)
/// </summary>
/// <param name="context”></param>
public void IterationInit(SimulationContext context)
{
//
/KW & D3, FROZ T 5 AN ESEZRST 5
//

if (Space is OutsideBlock)

{

double sd = 0.0
double ss = 0.0
double sr = 0.0
double Iw = 0.0

CosTheta = Space. GetCosTheta (FaceWz, FaceWw,
Facells) ;

Space. GetSolar (CosTheta, FaceCosH, out sd, out ss,
out sr, out Iw);
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DirectSolar = sd;
SkySolar = ss;
ReflectSolar = sr;
LongWave = Iw;
}
1

public void Run(SimulationContext context)

{
]

public void Commit (SimulationContext context)

{
]

/// <summary>
/)] SFRAGEEIN/M2] AR— A S EIZA D B EE
/// </summary>
public virtual void AddHeat (double qc) ///
{
Qc = qc;
1

/// <summary>
/)] SFRAGEEIN/M2] AR— A S EIZE) D B EE
/// </summary>
public virtual double GetHeat ()
{
return Qc;

}

/// <summary>
//] KGHE)
/// </summary>
/// <param name="dJ">/K/MrER (HAL[kg]) </param>
public virtual void AddMoisture(double dJ, I[Connector
src, [Connector kernel)
{
dJ_tick += dJ;
System. Diagnostics. Debug. Assert (dJ != -0.0002) ;

System. Diagnostics. Debug. WriteLine (“AddHeat: [{0}]-
>I{1}1 {2} [kel by {3}”, src.Name, this.Name, dJ,
kernel) ;

}

public virtual void AddMoisture (double dJ)
{

dJ_tick += dJ;
1

public virtual double GetMoisture ()
{
return dJ_tick;
1
}
}

1.14 OutsideBlock.cs

using HLFX. Utility;

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
/// <summary>
/// ANRER S
/// </summary>
public class OutsideBlock: BaseBlock, I[SpaceBlock
{
/// <summary>
/// IR
/// </summary>
public double Temp { get; set; }

/// <summary>

/// #xhe ) keg/kg' ]

/// </summary>

public double Humidity { get; set; }

/// <summary>

/// B I E H SR W/m2]

/// </summary>

public double DSolar { get; set; }

/// <summary>

/// K R ZE B W/m2]

/// </summary>

public double SSolar { get; set; }

/// <summary>

/// A B = IW/m2]

/// </summary>

public double Lradiation { get; set; }

private double SinH;
private double CosH;
private double SinA;
private double CosA;

/// <summary>

/// B R (R & A E R E) W/m2]
/// </summary>

private double RSolar;

/// <summary>

//] =

/// </summary>

public double MRT { get; set; }

public double DirectSolarRadiationTotal { get; set; }
public double DirectSolarConvectionTotal { get; set; }

public double SkySolarRadiationTotal { get; set; }
public double SkySolarConvectionTotal { get; set; }
public double ReflectSolarRadiationTotal { get; set; }
public double ReflectSolarConvectionTotal { get;

set; }

public double SensibleHeatGenerationRadiationToWall
{ get { return 0.0; } }

public double SolarRadiationToFloor { get { return
0.0;}1}
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public double SolarRadiationToWall { get { return
0.0;}1}

/// <summary>
[/ 77 AN
/// </summary>
public string FileName { get; set; }

/// <summary>
/] R&ET—4
/// </summary>
private IList<SMASHWeatherData> dataSet;

public OutsideBlock ()
{

Name = "#MiBsss”;
1

private void Update (DateTime dt)

{
/ /B O B
var data =
SMASHWeatherLoader. GetLinear Interpolated (dt. Month
dt. Day, dt.Hour, dt.Minute, dataSet):

//FE

Temp = data. Temperature;
Humidity = data. Humidity;
DSolar = data. Ids;

SSolar = data.lis;
Lradiation = data. Ins;
SinH = data. SinH;

SinA = data. SinA;

CosH = data. CosH;

CosA = data. CosA;

RSolar = 0.1 = (DSolar * SinH + SSolar) ;
1

/// <summary>
/// WO R ZITEY , K5 & 723 Dcos i
/// </summary>
/// <param name="facewz” > ?cos (fHAIE) </param>
/// <param name="faceww >ffidsin () x sin (L
£4)</param>
/// <param name="faceww”>iE Msin (Bi4}H) x cos (/i
£4)</param>
public double GetCosTheta (double facewz, double
faceww, double facews)
{
return this.SinH * facewz + this.CosH * this.SinA *
faceww + this.CosH * this. CosA * facews;

}

/// <summary>

/)] BEDA DOSATIRE &2 R4

/// </summary>

/// <param name="solarabsorptionrate”>#fi® H 5 I
<{/param>

/// <param name="longwaveemissionrate” > i 0> i it
K /param>

/// <param name="alphat”>%#i® a t</param>

/// <param name="costheta”>m & KI5 Jilf1?Dcos 8 </param>
/// <param name="facecosh”>ifi ?>cosH</param>

public double GetSAT (double solarabsorptionrate

double longwaveemissionrate, double alphat, double
costheta, double facecosh)

{

double a = 0.0;

double sf = 0.5 % (1.0 + facecosh) ; /] RZETEHERR
%%

if (costheta > 0.0)
a += solarabsorptionrate * DSolar * costheta;

a += solarabsorptionrate * (sf * SSolar + (1.0 - sf)
* RSolar) ;

a —= longwaveemissionrate *x sf * Lradiation;

if (alphat > 0.0)

a = a / alphat + Temp;
else

a = Temp;

return a;

}

/// <summary>
/// ZEDEE OSATIRLEE 2 K4
/// </summary>
/// <param name="longwaveemissionrate” > i 0> % it
K /param>
/// <param name="alphat”>%#i® a t</param>
/// <param name="costheta”>m & K Jilf1 D cos 8 </param>
/// <param name="facecosh”>ifi ®>cosH</param>
public double GetSAT (double longwaveemissionrate,
double alphat, double costheta, double facecosh)
{
double a = 0.0;
double sf = 0.5 % (1.0 + facecosh) ; /// RZETEHERR
%%

a —= longwaveemissionrate * sf * Lradiation;

if (alphat > 0.0)

a = a / alphat + Temp;
else

a = Temp;

return a;

}

/// <summary>
[/ ORI, SIS AR5 HH =, &R
[SeUach
/// </summary>
public void GetSolar (double costheta, double facecosh
out double directsolar, out double skysolar, out
double reflectsolar, out double longwave)
{
double sf = 0.5 * (1.0 + facecosh); ///WH’6HBT-K
ZETRERR I

if (costheta > 0.0)

directsolar = DSolar * costheta;
else

directsolar = 0.0;

skysolar = sf * SSolar;
reflectsolar = (1.0 - sf) * RSolar;
longwave = sf * Lradiation;

}
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public override void Init(SimulationContext context)

{

//RET — H Ftik

dataSet = SMASHWeatherlLoader.ReadAl IData (Fi | eName) ;

Update (context. Current) ;

base. Init (context) ;

}

public override void Iterationlnit(SimulationContext

context)
{
Update (context. Current) ;

}

public override void Commit (SimulationContext context)

{
///Update (context. Current) ;

base. Commit (context) :

}

public void SetFaceConnector (Wal |FaceConnector
connectingface, int facetype)
{
[/ Lk
1

public void
SetVentilation(VentilationHeatTransferBlock
ventilation)
{

[/ Lk
1

public void AddVent (double qv, double jv)
{

[/ H L7z
1

1.15 FixedConditionroomBlock.cs

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block

{
public class FixedConditionRoomBlock : RoomBlock
ISpaceBlock
{

public struct ReferenceSpace

{
public double Ratio; // [ EH
public [SpaceBlock Space;

public ReferenceSpace (ISpaceBlock space, double
ratio)
{
Space
Ratio
}

}

space;
ratio;

/// <summary>

/] BT HAR—R LR

/// </summary>

private List<ReferenceSpace> ListReferenceRoom = new
List<ReferenceSpace> ();

public double RatioSum { get; private set; }

public void SetReferencespace (ISpaceB|ock
referencespace, double ratio)
{
ReferenceSpace space = new
ReferenceSpace (referencespace, ratio);
ListReferenceRoom. Add (space) ;
RatioSum += ratio;

}

/// <summary>

/] avANT T H

/// </summary>

public FixedConditionRoomBlock (string name,
[List<ISpaceBlock> referencespaces, IList<Double>
ratios) @ base()

{

base. Name = name;

for (int i = 0; i < referencespaces. Count; i++)
{
SetReferencespace (referencespaces[i], ratios[il);
}
}

public FixedConditionRoomBlock() : base()
{

RatioSum = 0.0;
}

public override void Init(SimulationContext context)
{

Temp = 20.0;

Humidity = 0.010;

Qvent
Jvent
Qac =
Jac = 0.0;

DirectSolarRadiationTotal = 0.0;
DirectSolarConvectionTotal = 0.0;
SkySolarRadiationTotal = 0.0;
SkySolarConvectionTotal = 0.0;
ReflectSolarRadiationTotal = 0.0;
ReflectSolarConvectionTotal = 0.0;
SensibleHeatGenerationTotalConvection = 0.0;
SensibleHeatGenerationTotalRadiation = 0.0;
VaporGenerationTotal = 0.0;

}

.0;
.0;

oo
coco
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public override void Iterationlnit(SimulationContext
context)
{
if (RatioSum > 0.0)
{
double tempsum = 0.0;
double humsum = 0.0;
for (int i = 0; i < ListReferenceRoom. Count; i++)
{
tempsum += ListReferenceRoom[i]. Space. Temp *
ListReferenceRoom[i]. Ratio;
humsum += ListReferenceRoom[i]. Space. Humidity *
ListReferenceRoom[i]. Ratio;

}

Temp = tempsum / RatioSum;
Humidity = humsum / RatioSum;
}
1

public override void Run(SimulationContext context)

{
]

public override void Commit (SimulationContext context)

{
]

1.16 PersonBlock.cs

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
/// <summary>
/] B L DIEENEK
/)] TNZDETIL VAL AT R, ADWDHEIDIZHE]
AL AR RET S
[/ BEEEEA L
/// </summary>
public class PersonBlock : BaseBlock
{
private const double EvpHeat = 2510.0;

public RoomBlock Room { get; set; } = null;

public bool InRoom { get; private set; }
public string name { get; private set; }
/// <summary>

/// T NBT= 0 28 W/ N]
/// </summary>

public double MaxTotalHeat { get; set; }

/// <summary>

/// VEREEE24°C o & = OFEEL W/ A]

/// </summary>

public double StdSensibleHeat { get; set; }

/// <summary>

/// </summary>
public double SensibleHeatSlope { get; set; }

/// <summary>

[/ xRy R (-]

/// </summary>

public double ConvectionRate { get; set; }

/// <summary>

/]| AT a—

/// </summary>

public ScheduleSeries[,] PersonSchedule;

/// <summary>
/]| A ANT I H
/// </summary>
public PersonBlock (double maxtotalheat, double
stdsensibleheat, double sensibleheatslope, double
convectionrate
ScheduleSeries[,] schedule, RoomBlock room
)
{
MaxTotalHeat = maxtotalheat;
StdSensibleHeat = stdsensibleheat;
SensibleHeatSlope = sensibleheatslope;
ConvectionRate = convectionrate;

PersonSchedule = new ScheduleSeries[3, 2]:

for (int term = 0; term < 3; term++)

[for (int wd = 0; wd < 2; wd++)
{PersonScheduIe[term, wd] = schedule[term, wd];

]}

Room = room;

room. SetPerson (this) ;
this. Name = room. Name;

}

/// <summary>
/1) DR (], R, REZ, 43) 252 T B, BV B - T
EFE B A KT
/// <param name="time > « 4> ZAKHEHAL LT- D
<{/param>
/// <param name="qgenc”>¥&E\& (xHitpky) [WI</param>
/// <param name="qgenr”>%&E\&: (ficktpksy) [WI</param>
/// <param name="jgen">/k%y & [kg/s]</param>
/// </summary>
public void GetHeat (SimulationContext context, out
double ggenc, out double ggenr, out double jgen)
{
double scvalue = PersonSchedule[context. CurrentTerm
context. CurrentWeek]. GetScheduleValue (context. Current
Time) ;
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double ot = 0.5 * (Room. Temp + Room. MRT) ;
double sensible = StdSensibleHeat - SensibleHeatSIope
* (ot - 24.0);

if (sensible > MaxTotalHeat) sensible = MaxTotalHeat;
if (sensible < 0.0) sensible = 0.0;

ggenc = sensible * ConvectionRate * scvalue;
ggenr = sensible * (1.0 - ConvectionRate) * scvalue;
jgen = (MaxTotalHeat - sensible) * scvalue / EvpHeat
/ 1000.0; ///[kg/s]

1

/// <summary>
//) =7 2 ®DON/OFF %34
/// 0:0FF, 1:0N
/// <param name="time”></param> W%l « 4> % AKFHEEEAL L
=t D
/// <param name="roomtemp” >==ii [°C]</param>
/// <param name="outtemp”># il [°C]</param>
/// <param name="windowopen”>=E DRI IRAE 0= L 5,
1:BH < {/param>
/// <param name="aconoff > 7 = > DIEHRAE 0=0FF
1:0N</param>
/// </summary>
public void ACONOFF (SimulationContext context, double
roomtemp, double outtemp, int windowopen_before, int
aconoff_before
out int windowopen_new, out int aconoff_new)
{
double scvalue_before =
PersonSchedule[context. BeforeTerm
context. BeforeWeek]. GetScheduleValue (context. BeforeTi
me) ;
double scvalue_current =
PersonSchedule[context. CurrentTerm
context. GurrentWeek]. GetScheduleValue (context. Current
Time) ;
if (scvalue_current == 0) // ) BARE sS IS ARAE
{
windowopen_new = 0;
aconoff_new = 0;
}
else
{
if (scvalue_before == 0)
#%)
{
windowopen_new = 0;
aconoff_new = 0;

// /RS JEAARAE (N

}
else ///TEE ket
{

if (windowopen_before == 0 && aconoff_before == 0)
///CLOSE & OFFJIRAEN

{
if (roomtemp < 29.5)
{
windowopen_new = 1; /// BB ITAT
aconoff_new = 0;
}
else
{
windowopen_new = 0;
aconoff_new = 1; /=T 2 ONIC AT
}

}

}

else if (windowopen_before == 1 && aconoff_before
==0) ///OPEN & OFF{REE/N D
{
if (roomtemp < 29.5 && 25.0 <= outtemp)
{
windowopen_new = 0;
aconoff_new = 0;
}
else if (30.0 <= roomtemp)
{
windowopen_new = 0;
aconoff_new = 1;

///CLOSE & OFFIZJR %

///=T 2 NZRAT

}
else
{
windowopen_new = windowopen_before; ///OPEN
& OFF Z s
aconoff_new = aconoff_before;
}
}
else
///CLOSE & ONJRBED D
{
windowopen_new = windowopen_before; ///GLOSE

& ONZHE+s GR=ET 5 £ )
aconoff_new = aconoff_before;
}
}
}

}
public override void Commit (SimulationContext context)

{
]

1.17 AirConditionerBlock.cs

using static HLFX. Utility.Util;
using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block

{

public class AirConditionerBlock : BaseBlock

{

/// <summary>

[/ ZERENJ/keK] i, BT D
/// </summary>

private const double c_air = 1005;

/// <summary>
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[/ 2 Tkg/m3] YmE, ©EET 5 /// </summary>

/// </summary> public double LatentHeat { get; private set; }
private const double rho_air = 1.2;
/// <summary>

/// <summary> /// WREH LIREE
/)] 7EFEEEEI/ke] Him, EEHET D /// </summary>
/// </summary> public double OutTemp { get; private set; }

private const double rL = 2510 * 1000;
/// <summary>

/// <summary> /// W& H L EE [kg/ke' ]
/)] INAIRAT 5 77 HZ—[-] /// </summary>
/// </summary> public double OutHumidity { get; private set; }

public double BypassFactor { get; private set; }

/// <summary> /// <summary>

/// BREWE M UR A" 3/s] /]| A a—)u

/// </summary> /// </summary>

public double AirVolume { get; private set; } public ScheduleSeries[,] ACSchedule;
/// <summary> #tendregion

[/ =T 2O RKAE ] kW]

/// </summary> ftregion &%k

public double MaxCoolingCapacity { get; private set; }
/// <summary>

/// <summary> /] JEE
/)] =T arOEy A7 /// </summary>
[/] QAT 2= B0, 1AV 2a—L B0 &IREN public RoomBlock Room { get; private set; }
FREEA 72 HO0FF, 20 A& OFH
/// </summary> /// <summary>
public int WorkType { get: private set; } /// INERERER
/// </summary>
#iregion JIKAE public OutsideBlock Outside { get; private set; }
/// <summary> #tendregion
/// TEZIT O TR R AE
/// </summary> ftregion FHEHRE

public bool currentOperation { get; set; }
/// <summary>

/// <summary> /// 4% [kWh]
/// LT+ R A8 /// </summary>
/// </summary> public double E_AC { get: private set; }

private bool nextOperation;
/// <summary>
/// GEROIEE) =7 = v O DR[-]

/// <summary> /// </summary>
/// EERTE public double Efficiency { get; private set; }
/// </summary>
public bool Operation /// <summary>
{ /// GHEGEER) FEAG2h S #imzh = -]

get /// </summary>

{ public double EtaComp { get; private set; }

return currentOperation;

} /// <summary>

set /// (GHELEFE) COP[-]

{ /// </summary>

nextOperation = value; public double COP

} {

} get
{
/// <{summary> return Efficiency * EtaComp;
/// BREVVER & W] 5 % 1E }
/// </summary> }
public double SensibleHeat { get; private set; }
#tendregion

/// <summary>
/// RS R Tke/s] W BRiE) 2 1E RISl /// <summary>
LD /] Ay ANT I H
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/// </summary>
/// <param name="name” >4 Fr<{/param>
/// <param name="room” ))& =E</param>
/// <param name="outside” >/ Bz /param>
public AirConditionerBlock (string name, RoomBlock
room, OutsideBlock outside
double maxheatingcapacity, double maxcoolingcapacity
double airvolume, double bypassfactor
ScheduleSeries[,] schedule)
{
base. Name = name;
this. Room = room;
this.Outside = outside;
this. MaxCool ingCapacity = maxcoolingcapacity;
this. AirVolume = airvolume;
this. BypassFactor = bypassfactor;

ACSchedule = new ScheduleSeries[3, 2];

for (int term = 0; term < 3; term++)

{
for (int wd = 0; wd < 2; wd++)
{
ACSchedule[term, wd] = schedule[term, wd];
}
}

room. SetAirConditioner (this) ;
1

/// <summary>
/// EEREE Ry b5
[/ B intD B AMRHIERE R %252 T D
/// </summary>
public void SetOperation(int aconoff)
{
if (aconoff == 1)
currentOperation = true;
else
currentOperation

}

false;

/// <summary>

/// EERRREE v T D

/// BlEcontext D dr: A Y o — LD IAKLT

/// </summary>

public void SetOperation(SimulationContext context)

{
double scvalue = ACSchedule[context. CurrentTerm,
context. CurrentWeek]. GetScheduleValue (context. Current
Time) ;

if (scvalue > 0.0)
currentOperation = true;
else
currentOperation = false;

}

/// <summary>

/// EERRREE Y v T D

/// Bl¥context & ==k

/// </summary>

public void SetOperation(SimulationContext context

double roomtemp)

{
double scvalue = ACSchedule[context. CurrentTerm,
context. CurrentWeek]. GetScheduleValue (context. Current

Time) ;
double reftemp = 0.0;
(WorkType=072 & = D F £{#9)

///ONOFFH) 78 0> 2> R

if (WorkType == 1) reftemp = roomtemp;

if (scvalue >= reftemp)
currentOperation = true;
else
currentOperation = false;

}

public override void Run(SimulationContext context)
{

///

/) /=7 2 OND ¥ R O B /E

/]

if (currentOperation == true && context. CurrentTerm

fregion 1. R4l

double roomtemp = Room. Temp;

[/ BRI

double roomabstemp =

ToAbsoluteTemperature (roomtemp) ; // /B ZE L AR
B

double roomah = Room. Humidity:

// /BRI [ke/ke' ]

double roomrh = CalcHumidity (roomtemp, roomah, 2);
// /2 A (-]

#tendregion

double Ls = 0.0; J/BEEGLEE W] 7 — 7 0 H Al
i

double LI = 0.0; /BRI EN] T — T D DAl

il
GetProcessLoad (roomtemp, roomrh, out Ls, out LI);

SensibleHeat = Ls;
LatentHeat = LI / rL; ///IW] % [kg/s]ICHAGE

#tendregion

fregion 3.1 MR LRI DEH

QutTemp = roomtemp - Ls / (c_air * rho_air *
AirVolume) ;

OutHumidity = roomah - LI / (rL * rho_air *
AirVolume) ;

#tendregion

ftregion 3.2 ZRBEIEEDOHE T
/)T 2 DAFEIEE T _evp[°C]

double evptemp = (OutTemp — roomtemp *
BypassFactor) / (1.0 - BypassFactor); ///[°C]

double absevptemp = ToAbsoluteTemperature (evptemp) ;

///1K]

#tendregion
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firegion 3.3 EEEILE DB
double cndtemp = Qutside. Temp;
#tendregion

ftregion 3.4 HiHZhEROE T
// kkh_cmp_i nkk

double temp_cmp_in = evptemp; VOAER i
A TR T_cmp_in[°C]

double pres_evp = f_P_sgas (evptemp) ; W3S
£/) P_evp [MPa]

double pres_cmp_in = pres_evp; // JEHE

s JES) P_omp_in [MPal

double h_cmp_in = f_H_gas_comp_in(pres_cmp_in
temp_cmp_in) ; //EREREA T 2L —
h_cmp_in[kd/kg]

// #kxh_cmp_outkkx

double S_cmp_in = f_S_gas (pres_cmp_in, h_cmp_in);
J/EREAA D = b e e — S_cmp_in [kd/kgK]
double S_cmp_out = S_cmp_in;

/e = h o v — S_omp_out [kJd/kgK]
double pres_cnd = f_P_sgas (cndtemp) ;
//EEREIE ) P_end [MPa]

double P_cmp_out = pres_cnd;
//EAEREH £ /) P_cmp_out [MPa]

double h_cmp_out = f_H_gas_comp_out (P_cmp_out
S_omp_out) ; //EMEREH O = % )L — h_cmp_out
[kd/kel

// #kkh_evp_inkkk

double temp_cnd_out = cndtemp;

/R ERH TR T_end_out [°C]

double h_cnd_out = f_H_lig(pres_cnd, temp_cnd_out);
/e R = # L B — h_ond_out [kd/kg]

double h_evp_in = h_cnd_out; //7&
AN ZLE— h_evp_in [kd/kgl

// #kxh_evp_outkkx
double h_evp_out = h_cmp_in; //75
Bestin = Z 1 — h_evp_out [kd/kgl

//=T 2 O EFE e AC
double e_AC = 0.0;

if (h_cmp_out - h_cmp_in > 0.0)
e_AC = Math.Min((h_evp_out - h_evp_in) /
(h_cmp_out - h_cmp_in), 10.0);

else
e_AC = 10.0;

this.Efficiency = e_AC;

#tendregion

ftregion 3.5 WM EHOHH

[ /xR ERERS O EE JJE_omp  [KW] ook

double gc = (Ls + LI) / 1000.0;

//ALERRE T ) TkW]

double eta = -0.1255 * gc * qc + 0.6902 * gc +
0.0104; //IEAit& o e 24 [-]

if (eta <=0.1)
eta=10.1;

this. EtaComp = eta;

double E_cmp = qc / (eta * e_AC);
/ /IR D 1 # S 1E_cmp [kW]

/[ HHKAE OO 1 25 7E JJE_aux [KW] sk
double E_aux = 0.0451;

//=T 2O EES E_AC [kWh]
E_AC = (E_cmp + E_aux) * context.Dt / 3600.0;

#tendregion

/B - KRGy DR E)

Room. AddAC (SensibleHeat, LatentHeat):
}
else

return;

}

private const double _dT_RM = 3.0;

private const double _dh_RM = 0.10;

private static readonly double[] _T_RM = new double[]
{ 24, 27, 30, 33, 9999 };

private static readonly double[] _h_RM = new double[]
{05 0.6 07 038 9999 };

/// <summary>

/] T—T N

/// </summary>

private static readonly double[,] _Ls = new doublel[, ]
{

{300, 1011, 1943, 1864, 9999}

{300, 848, 1658, 1569, 9999}

{300, 688, 1399, 1304, 9999}

{300, 524, 1162, 1062, 9999}

{9999, 9999, 9999, 9999, 9999}

}s

/// <summary>

/T —7 N

/// </summary>

private static readonly double[,] _LI = new double[, ]

0 0, 1357, 1436, 9999}
0, 0, 1642, 1731, 9999}
0, 154, 1901, 1996, 9999}
0, 349, 2138, 2238, 9999}
9, 9999, 9999, 9999, 9999}

/// </summary>
/// <param name="T_RM">Ul;A 722551 [°C1</par am>
/// <param name="h_RM">WR;A 722 A0 % i [-1</par am>
/// <param name="Ls">BAZ\AILEE & [W]</param>
/// <param name="LI|">J&EALEE £ [W]</param>
public void GetProcesslLoad (double roomtemp, double
roomrh, out double Ls, out double LI)
{
double T_RM = Math. Max (_T_RM[0], Math.Min (roomtemp
_T_RMI3D)): ///roomtemps’s_T_RMO#i[H N 72 & roomtemp
FaPHSN 2 HEH T 5 _T_RM
double h_RM = Math. Max (_h_RM[0], Math.Min(roomrh
_h_RM[3D)); ///roomrh?’s_h_RMO#IFE N 73 & roomrh, 4
FHAN 2 B3 H T 5 _h RM
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X
X

int j = Array.FindIndex C_T_RM, x

=S TRM<CX) -1,
int i = Array.FindIndex(_h_RM, x => h.RM < x) - 1;
double Ls_low = (_Ls[i, j + 11 - _Ls[i, j1) * (T_RM -
_T_RM[j]) / _dT_RM + _Ls[i, jl:
double Ls_high = (_Ls[i + 1, j + 1] - _Ls[i + 1, j1)
* (T_RM - _T_RM[j1) / _dT_RM + _Ls[i + 1, jI;

Ls = (Ls_high - Ls_low) * (h_RM - _h_RM[i]) / _dh_RM

+ Ls_low;

double LI_low = (LI[i, j + 11 = _LILi, jI) * (T_RM -
_T_RM[j]) / _dT_RM + _LI[i, jl;

double LI_high = (LITi + 1, j+ 11 = _LI[i + 1, jI)

* (T_RM - _T_RM[j1) / _dT_RM + _LI[i + 1, jI;

LI = (LI_high - LI_low) * (h_RM - _h_RM[i]l) / _dh_RM
+ LI_low;

//
[/REER LI (S &b EARRREEEB0hAM DY &)
//

BALFE L 72\
//95%B DIBEIEI0% E T R D IELEE & 4 %
//

if (roomrh < 0.5)
{
double temp = roomtemp - Ls / (c_air * rho_air *
AirVolume) ;
double abshumidity =
Utility. Util.CalcHumidity (temp, roomrh, 1);

double rh = Utility.Util.GalcHumidity (temp
abshumidity, 2); // /BEENTZ T AVER U 7= 355 O AR RHE

B

if (rh<0.9)
LI =0.0; ///FE e 90% A 0D 35 & T T EAAL
e T

else

{

double newabshumidity =
Utility.Util.CalcHumidity (temp, 0.9, 1); //fHxHE
FE90% & 72 2 Haseim
LI = rL * rho_air * AirVolume * (abshumidity -
newabshumidity) ;
}
}
1

/// <summary>

/// FreEA 1.1 K (13)

/// </summary>

/// <param name="T" DD iR [°CI</param>

/// <returns>fafnz& O 7y IMPal</returns>

private double f_P_sgas(double T)

{

return

2.75857926950901 * Math. Pow (10, -17) * Math. Pow (T
8)
+ 1.49382057911753 * Math. Pow (10, -15) *
Math. Pow (T, 7)
+ 6.52001687267015 * Math. Pow (10, -14) *
Math. Pow (T, 6)
+ 9.14153034999975 * Math. Pow (10, -12) *
Math. Pow (T, 5)

+ 3.18314616500361 * Math. Pow (10, -9) * Math. Pow (T
1)1.60703566663019 * Math. Pow (10, -6) * Math. Pow (T
3)3.06278984019513 * Math. Pow (10, -4) * Math. Pow (T
3)2.54461992992037 * Math. Pow (10, -2) * Math. Pow (T
1)7.98086455154775 * Math. Pow (10, -1)

}

/// <summary>

/// %A 8.2 K (14)

/// </summary>

/// <param name="P“>iEZFK D £ 71 [MPal</param>
/// <param name="T >R EFR K DIREE [°]CI</param>

private double f_H_gas_comp_in(double P, double T)

{
var K =T + 273.15;
var K2 = K * K;
var K3 = K2 x K;
var P2 = P * P;
var P3 = P2 x P;
var P4 = P2 * P2;
return
-1.00110355 * Math. Pow (10, -1) * P3
- 1.184450639 * Math.Pow (10, 1) * P2
- 2.052740252 * Math.Pow (10, 2) * P
+ 3.20391 * Math. Pow (10, -6) * K3
- 2.24685 * Math.Pow (10, -3) * K2
+ 1.279436909 * K
+ 3.1271238 * Math.Pow (10, -2) * P2 * K
- 1.415359 * Math.Pow (10, -3) * P * K2
+ 1.05553912 * P x K
+ 1.949505039 * Math. Pow (10, 2)
}

/// <summary>

/// kA 8.2 F (15)

/// </summary>

/// <param name="P“>i&E\K K D JE 7] [MPa]</param>

/// <param name="T>#EAK O~ kv’ —[kd/ (kg -
K) 1</param>

private double f_H_gas_comp_out (double P, double S)
{
var P2
var P3
var P4

P * P;
P2 % P;
P2 * P2;

var S2
var S3
var S4

S * §;
S2 xS,
S2 x S2;

return
-1.869892835947070 * 0.1 * P4
+ 8.223224182177200 * 0.1 * P3
4.124595239531860 * P2
8.346302788803210 * 10 x P
1.016388214044490 * 100 * S4
8.652428629143880 * 100 * S3

+

* ¥ ¥ X ¥

+
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- 2.574830800631310 * 1000 * S2 + 5.985874958 * Math.Pow (10, 1) * P
+ 3.462049327009730 * 1000 * S +0 % K3
+9.209837906396910 * 0.1 * P3 * § + 9.86677 * Math. Pow(10, -4) * K2
- 5.163305566700450 * 0.1 * P2 * S2 + 9.8051677 * Math. Pow (10, -1) * K
+ 4.076727767130210 * P * S3 - 3.58645 * lMath. Pow(10, -3) * P2 * K
- 8.967168786520070 * P2 * S + 8.23122 * Math. Pow (10, -4) * P x K2
- 2.062021416757910 * 10 * P * S2 - 4.42639115 * Math. Pow (10, -1) * P * K
+ 9.510257675728610 * 10 * P * § - 1.415490404 = Math. Pow (10, 2)
* 1000 ;

- 1.476914346214130 ;
; }

1
public override void Commit (SimulationContext context)
/// <summary> {

/// F1é%A. 8.2 = (16)
/// </summary>

/// <param name="P">i@EA K D JE S [MPal</param> [/, MR EZ ) 2y b
/// <param name="h"DBBGRK DL & L —
[kd/kgl</param> SensibleHeat = 0.0;
/// <returns>iEZER O hrE— LatentHeat = 0.0;
[kd/ (kg*xK) 1</returns> OQutTemp = 0.0;
private double f_S_gas(double P, double h) OutHumidity = 0.0;
{ E_AC = 0.0;
var P2 = P x P; Efficiency = 0.0;
var P3 = P2 * P; EtaComp = 0.0;
var P4 = P2 *x P2;
var h2 = h * h; [/TH DR FEFR E
var h3 = h2 * h; currentOperation = nextOperation;
var h4 = h2 * h2;
base. Commit (context) ;
return }
5.823109493752840 * Math. Pow (10, -2) * P4
- 3.309666523931270 * Math. Pow (10, -1) * P3 public override void Init(SimulationContext context)
+ 7.700179914440890 * Math. Pow (10, -1) * P2 {
- 1.311726004718660 * P ///base.Dt = context. AirConditionerDt;
+ 1.521486605815750 * Math. Pow (10, -9) * h4 }
- 2.703698863404160 * Math. Pow (10, -6) * h3 }
+ 1.793443775071770 * Math. Pow (10, -3) * h2 }
- 5.227303746767450 * Math. Pow(10, -1) * h
+1.100368875131490 * Math. Pow(10, -4) * P3 x h
+ 5.076769807083600 * Math. Pow (10, -7) * P2 % h2
+ 1.202580329499520 * Math. Pow (10, -8) * P x h3 .
- 7.278049214744230 * Hath. Pow (10, —4) % P2 * h 1.18  ConvectionHeatTransferBlock.cs
- 1.449198550965620 * Math. Pow (10, -5) * P x h2
+ 5.716086851760640 * Math. Pow (10, -3) * P x h )
+ 5.818448621582900 * 10 using HLFX. Block;
. using System;
} ' using System. Collections. Generic;
using System.Ling;
using System. Text;
;;; ?i;;iég%; *(17) using System. Threading. Tasks;
/// </summary>
/// <param name="P">i&# EliZ © )+ 71 [MPa]</param> namespace HLFX. Blook
/// <param name="T">i&# EHE D IELE [°]C]</param> {
/// <returns>i@#&BER O b 2 e — [kd/kgl</returns> s fﬁETZahY? N
private double f_H_lig(double P, double T) /1] KEHRMRES = v
{ /// f/summary> .
var K= T + 273.15: Tubllc class ConvectionHeatTransferBlock : BaseBlock
/// BEE T3 Fm
- . /// </summary>
z:: Eg ; Ez**Pé; ///private readonly ISurface Surface;
return /// <summary>

1.7902915 * Math. Pow(10, -2) * P3 % Eéit‘im“
+ 7.96830322 * Math. Pow (10, -1) * P2 summary
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///private readonly ISpaceBlock Space;
private readonly Wal|FaceConnector Wal IFace;

public ConvectionHeatTransferBlock (Wal|FaceConnector
wal | face)

{

WallFace = wallface;

}

public override void Run(SimulationContext context)

{

/ /RS SR W/m2K]
//double a_Fc = F.ConvectionHeatTransferRate;
double alphac = WalIFace. AlphaC;

/ /B A [m2]
//double area = Wal |Face. Area;

//JEE 2SR [°C]
double spacetemp = Wal [Face. SpaceTemp;

/ /B T 2% i 1L [°C]
double surfacetemp = Wal IFace. SurfaceTemp;

[/ REMEE R (FALW/m2]) (A=A L EICEET
LGEEIE, MRbHa)
double gc = alphac * (spacetemp - surfacetemp) ;

/B8
Wal IFace. AddHeat (qc) ;

1.19 RadiationHeatTransferBlock.cs

using HLFX.Block;

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
/// <summary>
/] HEMRET Y o
/// </summary>
public class RadiationHeatTransferBlock : BaseBlock
{
/// <summary>
/// BEm/7E
/// </summary>
private readonly ILayerBlock R1;

/// <summary>
/// BEE/7E 2
/// </summary>
private readonly ILayerBlock R2;

/// <summary>
/// JEEO LK mEE " 2]

/// </summary>
private double A { get; set; }

public RadiationHeatTransferBlock (ILayerBlock src
[LayerBlock dst, double roomSurfaceArea)

{

R1 = src:

R2 = dst;

A = roomSurfaceArea;
}

public override void Run(SimulationContext context)
{

//xEM s W/m2K] (4 it o> 2 20

const double a_r12 = 5.0;

/ /B A [m2]
double A_R1 = R1.Area;
double A_R2 = R2. Area;

/ /B T 2% i 1L [°C]
double T1 = R1. SurfaceTemp;
double T2 = R2. SurfaceTemp;

[/RTREMRER: (B[22 2])  (BEOEEmICBET

L4,EEE, WikbHa) |
double g_r1to2 = a_r12 * (AR1 x AR2 / A) * (T1 -
12);

1.20 TotalHeatTransferBlock.cs

using HLFX.Block;

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
/// <summary>
/] BEBARE —F IV
/// </summary>
public class TotalHeatTransferBlock : BaseBlock

{
private readonly Wal|FaceConnector Wal [Face;

public TotalHeatTransferBlock (Wal |FaceConnector
wal | face)
{
WallFace = wallface;
///this.src = src;
///this.dst = dst;
}

public override void Run(SimulationContext context)
{
/ /9N
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//OutsideBlock 0 = src;

//BETH /7
//ILayerBlock F = dst as ILayerBlock;

/ /A EMEEER (W/m2K]
double alphat = WalIFace. AlphaT;

/ /S s =R (W/m2K]
//double a_Fr = F.RadiationHeatTransferRate;

/ /B A [m2]
//double area = Wal |Face. Area;

// AR [°C]
double SAT = Wal IFace. SpaceTemp;

/ /B 1Hi 2% ) 1L [°C]
double surfacetemp = Wal IFace. SurfaceTemp;

/AR (FALIW/m2])  (A—2 B EEH 2B E)
ToHGEEIE, HkbH)
double gt = alphat * (SAT - surfacetemp) ;

/B8
Wal IFace. AddHeat (qt) ;

1.21 VentilationHeatTransferBlock.cs

using HLFX.Block;

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
/// <summary>
[/ BB S —F L
/// </summary>
public class VentilationHeatTransferBlock : BaseBlock

{

/// <summary>

/// YRR =2

/// </summary>

private readonly I[SpaceBlock UpperSpace;

/// <summary>

/// TR A~ — 2

/// </summary>

private readonly I[SpaceBlock LowerSpace;

/// <summary>

/// R [m3/s]

/// </summary>

public double AirVolume { get; set; }
//public double ExhaustRate { get; set; }

/// <summary>

/]| A a—)u
/// </summary>
public ScheduleSeries[,] Schedule;

/// <summary>

/// c_air : ZERILEI/keK], Y, ©EET D,
/// </summary>

private const double c_air = 1005;

/// <summary>

/// p_air : 2250 [ke/m3], M, EEE T D,
/// </summary>

private const double rho_air = 1.2;

public VentilationHeatTransferBlock (ISpaceBlock
upperspace, ISpaceBlock lowerspace, double airvolume
ScheduleSeries[,] schedule)

{

this. UpperSpace = upperspace;

this. LowerSpace = lowerspace;

this. AirVolume = airvolume;

Schedule = new ScheduleSeries[3, 2];

for (int term = 0; term < 3; term++)

{
for (int wd = 0; wd < 2; wd++)
{
Schedule[term, wd] = schedule[term, wd];
}
}
///
/) F RO %
///
if (lowerspace is RoomBlock)
{
lowerspace. SetVentilation(this);
}
}

public override void Run(SimulationContext context)
{
if (LowerSpace is OutsideBlock == false)

{

double scvalue = Schedule[context. CurrentTerm
context. CurrentWeek]. GetScheduleValue (context. Curre
ntTime)

UpperSpace. Temp;
LowerSpace. Temp;

double upperspacetemp
double lowerspacetemp

double gqv = c_air * rho_air *x AirVolume * scvalue *
(upperspacetemp — lowerspacetemp); ///Hifir [W]

double upperspacehumidity = UpperSpace. Humidity;
///ke/kg' ]
double lowerspacehumidity = LowerSpace. Humidity;

///Tkg/kg' ]

double jv = rho_air * AirVolume * scvalue *
(upperspacehumidity — lowerspacehumidity); ///Hfi7
[ke/s]
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[/ - KGR By (Al o A B ) }
LowerSpace. AddVent (qv, jv): }

] 1.23 Material.cs

using HLFX.Block;

using System;

using System. Collections. Generic;
1.22 ConvectionMoistureTransferBlock.cs using System. Data;

using System. 10;

using System.Ling;

using HLFX.Block; using System. Text;
using System;
using System. Collections. Generic; namespace HLFX.Utility
using System.Ling; {
using System. Text; /// <summary>
using System. Threading. Tasks; /// ¥k
/// </summary>
namespace HLFX.Block public class Material
{ {
/// <summary> /// <summary>
/] IRBIET — v /] 2R
/// </summary> /// </summary>
public class ConvectionMoistureTransferBlock : BaseBlock public string Name { get: set; }
{
/// <summary>
private readonly Wal |FaceConnector WallFace; /// B W/mK]
/// </summary>
public public double #M=EF { get: set; |}
ConvectionMoistureTransferBlock (Wal [FaceConnector
wal IFace) /// <{summary>
{ /] ZEKSEEET Im2K/W] (B R E O H>0E 3 5)
Wal IFace = wal IFace; /// </summary>
} public double ZE&EEMEHT { get: set; }
public override void Run(SimulationContext context) /// <summary>
{ /// EREEJ/m3K]
/// </summary>
/K aiE [ke/m2s (kg/kg' )] public double ZfgILEL { get; set: }

double alphax = WallFace. MoistureTransferRate;
/// <summary>

/ /B A [m2] /// #E kg/m3] (REFHEMEIOHI0E 3 5)
double area = Wal IFace. Area; /// </summary>

public double #JE { get; set; }

// e [kg/kg' ]

double spacehumidity = Wal IFace. SpaceHumidity; }
//BE T R EE [kg/kg' ] /// <summary>
double surfacehumidity = Wal IFace. SurfaceHumidity; /] MEE TS OAE D (E])
/// </summary>
/KO MnER (BA[?2 2 2]) (R, oEEmcBHTS public struct WallMateriallist
SeriE, WihbAa) | {
double J = alphax * area * (spacehumidity- public Material Material;
surfacehumidity) ; public double Thickness; /] EEEE
Depth—Thickness
/ /K538 }
Wal IFace. AddMoisture (J) ;
} public struct WallSection
{
public override void Init(SimulationContext context) public string SecName; /e
{ Tavk
///base. Dt = context.WalIDt; public double SectionAreaRatio; // /4
} SRS
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public int MaterialNum; // /¥

#

public List<WallMateriallList> materiallist; /// (b %}

LIEE) X BB

public WallSection(string name, double ratio, int
matnum) @ this(

{

SecName = name;

SectionAreaRatio = ratio;

MaterialNum = matnum;

this.materiallist = new List<Wal|MaterialList>();

]
}

/// <summary>
/// BEAAR EEMT )
/// </summary>
///
public class WallSpec
{
/// <summary>
/// R4
/// </summary>
public string Name { get: set; }

/// <{summary>

/// Wi

/// </summary>

public int SectionNum { get; set; }

public List<WallSection> wallsection;

public WallSpec()
{
//Name = name;
//SectionNum = 0;
this.wallsection = new List<WallSection>():

}

/// <summary>
/] A%
/// </summary>
public class WindowProperty
{
/// <summary>
/// UfE
/// </summary>
public double UValue { get; set; }

/// <summary>

/// nRiE

/// </summary>

public double EtaR { get: set; }

/// <summary>

/// nCiE

/// </summary>

public double EtaC { get: set; }

/// <summary>
/)] T AJRE
/// </summary>

public double Thickness { get; set; }
}

1.24 HeatGenerator.cs

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. Threading. Tasks;

namespace HLFX. Block
{
public class HeatGenerator

{

private const double EvpHeat = 2510.0;
/// <summary>

/// 2R

/// </summary>

public string Name { get: set; }

/// <summary>

/] B RBEEEEL ]

/// </summary>

public double MaxSensibleHeat { get; set; }

/// <{summary>

[/ FeRIEEGEE [kg/s]

/// </summary>

public double MaxVaporGeneration { get; set; }

/// <{summary>

[/ xRy R (-]

/// </summary>

public double ConvectionRate { get; set; }

/// <summary>

/] A a—)v

/// </summary>

public ScheduleSeries[,] HeatGenSchedule;

/// <{summary>
/)] avA KNI H
/// </summary>
public HeatGenerator (string name, double
maxsensibleheat, double maxvapor, double
convectionrate
ScheduleSeries[,] schedule, IList<RoomBlock>
applyrooms
)
{
///stringl,] ScheduleID = new string[3, 2];
Name = name;
MaxSensibleHeat = maxsensibleheat;
MaxVaporGeneration = maxvapor
ConvectionRate = convectionrate;

HeatGenSchedule = new ScheduleSeries[3, 2];

for (int term = 0; term < 3; term++)
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{
for (int wd = 0; wd < 2; wd++)
{
HeatGenSchedule[term, wd] = schedule[term, wd];
}
}

for (int i =0; i < applyrooms. Count; i++)
{
RoomBlock applyroom = applyrooms[i];
applyroom. SetHeatGenerator (this) ;
}
1

/// <summary>
[/ DR, R, REL, 43) 252 T B, BV B - T
BB AR T
/// <param name="time”></param> WFZ| « 2> ZA4NTEH AL L
fl ‘E) D)
/// <param name="qgenc”></param> FEE\&: Cehik4y) W]
/// <param name="qgenr”></param> ¥&E\& (Hifrksy) W]
/// <param name="jgen”><{/param> /K4y [kg/s]
/// </summary>
public void GetHeat (SimulationContext context, out
double ggenc, out double ggenr, out double jgen)
{
double scvalue = HeatGenSchedule[context. CurrentTerm
context. CurrentWeek]. GetScheduleValue (context. Current
Time) ;

ggenr = this.MaxSensibleHeat * (1.0 - ConvectionRate)
* scvalue;

ggenc = this. MaxSensibleHeat * ConvectionRate *
scvalue;

jgen = this. MaxVaporGeneration * scvalue;

///ke/s]

}

public struct SchedulelUnit
{
/// <summary>
/] A a—= bk (BLEREL] & E O A A D)
/// </summary>
public int StartTime; ///BRIREZ] 12304y
=1230
public double ScheduleValue; // /Ml
[/ /3T REZNE T2\ (R OBELS 0 BRAGINFZ % L. %)

}

public class ScheduleSeries
{
List<{ScheduleUnit> ScheduleSet;
//public ScheduleUnit[] ScheduleSet { get; set; }

/// <summary>
/)] avAKNT I H
/// </summary>
/// <param name="scheduleunits”></param>
public ScheduleSeries ()
{
ScheduleSet = new List<{ScheduleUnit>();
1

/// <summary>

[/ AV a—na=y ;(BRBIFA EEOE > ) ZBNY

%

/// </summary>

/// <param name="scheduleunits”></param>

public void UnitAdd(int starttime, double scvalue)

{
ScheduleSet. Add (new ScheduleUnit { StartTime =
starttime, ScheduleValue = scvalue });

}

/// <summary>
/]| A 2 — Al IR
/// </summary>
/// <param name="scheduleunits”></param>
public double GetScheduleValue (int time)
{
for (int i = 0; i < ScheduleSet.Count - 1; i++)
{
if (time < ScheduleSet[i + 1].StartTime) ///time
WIROE > FNOBBREZ LD B 7pofo b 2 ATHEE
return ScheduleSet[i]. ScheduleValue;
}

/)2 ZETTRONL P T25E, kot » b 2SiEH
YA

int j = ScheduleSet. Count - 1;

return ScheduleSet[j]. ScheduleValue;

1.25 SMASHWeatherLoader.cs

using System;

using System. Collections. Generic;
using System.Ling;

using System. Text;

using System. 10;

namespace HLFX.Utility
{
/// <summary>
/// SMASHIE = HiiA 7 — ¥
/// </summary>
public struct SMASHWeatherData
{
/// <summary>
/// &R [°C]
/// </summary>
public double Temperature;

/// <{summary>

/// #axhglE [ke/ke' ]
/// </summary>

public double Humidity:

/// <summary>

/// ERRE EE SR W/m2]
/// </summary>

public double Ids;

/// <summary>

/// KVERZE B R W/m2]
/// </summary>

public double Iis;
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/// <{summary>

[/ R S & (W/m2]
/// </summary>

public double Ins;

/// <summary>

/// Sin CKBS & )
/// </summary>
public double SinH;

/// <{summary>

/// Cos CKF5 = )
/// </summary>
public double CosH;

/// <summary>
/// Sin CKEG i)
/// </summary>
public double SinA;

/// <summary>
/// Gos CKB5 i)
/// </summary>
public double CosA;

/// WER TR LR
}

public static class SMASHWeatherloader
{

/// <summary>

/// &R B

/// </summary>

private static readonly int[] cMonth = new int[]{ 31,

28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};

/// <summary>

/// keal/h — WL EAZE

/// </summary>

public const double kcaltoW = 1.163;

/// <summary>

/) AL B R ETRTICEBLUET,
[/ SMASHIEZARE, WL ~24% $57E
/// </summary>

/// <param name="m"></param>

/// <param name="d"></param>

/// <param name="h"></param>

public static int GetIndex(int m, int d, int h)
{int [Day =d - 1;

for (int i =05 i <m-1; i+

[IDay += cMonth[i];

1Day *= 24,

var ret = [Day + h = 1; ///1iFA % — |

if (ret == -1) return 8759;
return ret;

}

//1A1HORF=>8759

/// <summary>
/] 77 A NEEA
/// </summary>

/// <param name="fileName”>~ 7 A /L4 </param>
public static [Enumerabl|e<SMASHWeatherData>
ReadData (string fileName)
{
using (StreamReader reader = new
StreamReader (fileName, Encoding. ASCII))
{
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int ILineCount = 1;
string ILine = ””;
SMASHWeatherData data;

/73— 2R A B B 2

Func<string

int, int, int> GetValue = (label, a

b) =>

{

b

int IValue;

if (int.TryParse(lLine.Substring(a - 1, b - a +

1).Trim(), out IValue) == false)

{
throw new Exception(string. Format (" {0}47H : {1}
DT — X PEAE Ak FE A, 7, ILineCount,
label)) ;

}

return [Value;

/MR A AR
reader.ReadLine () ;
ILineCount++;

//254T Z L 12365 H
for (int d =0; d < 365; d++)

{

/AT AR
reader.ReadLine () ;
ILineCount++;

for (int h = 0; h < 24; h++
{

fregion —4THiA

ILineCount++)

ILine = reader.ReadLine() ;

/KR

J/~ACFH AR, 10CTh9 2 & THfL[°CT & 7
%o

data. Temperature = GetValue ("&<Ja", 1, 4) / 10.0;
/ /%

//B~T3CFH : faigEE, 10,000 ChRd Z & THAL
[ke/kg” 1&725,

data. Humidity = GetValue ("#{t%iZ ", 5, 7) /
10000.0;

/AT B H S &

//8~103CH « yE#m E e H 4 &, #A7[keal /m2h]
data. Ids = GetValue ("5&fRm 2 H 4T &7, 8, 10) *
kcaltoW;

/KT R 28 H &

[/~ KOV R %E H i, Bz [keal /m2h]
data. lis = GetValue ("/KFrmi K28 H ", 11, 13) *
kcaltoW;

/ /7K V- TR AR D At e
J/1A~163C7 H ¢ KPR it i, W7 [keal /m2h]
data. Ins = GetValue ("/K°Fimif& B it =", 14, 16) *



kcaltoW;

// K@ EEHO TESL (sinH)
[/T~19305H - K@ EHOIESZ (sinH) . 1,000C
BRI MERH D,

data. SinH = GetValue (" X5 EEHO IE7% (sinH) 7,
17, 19) / 1000.0;

// KB EEHD 4x7% (cosH)

//20~223C5H ¢ KB s EHO 435% (cosH) . 1,000T
BRI MERH D,

data. CosH = GetValue (" A5 iEHD 4x7% (cosH) 7,
20, 22) / 1000.0;

/KB AL ADIETE (sinA)

//23~26CFH - KBRS AADIESL (sinA) , 1,000
THRIVENRS D, KEPEM X /IS 5 551F
BEOFNZ” =" L,

data. SinA = GetValue (" KI5 5 AADIERL (sinA)
23, 26) / 1000.0;

/] KI5 AD 435 (cosA)

//21~303C 5 H « KBS H AL faAD4TE (cosA) , 1,000
TRRIMENH D, KENEHE - 5L Ibflich 2
BAIEMEOTZ” =7 L,

data. CosA = GetValue (" XF5 7 (L AAD435% (coshA) ”
27, 30) / 1000.0;

#endregion

yield return data;
}
}

reader. Close () ;
}
1

/// <summary>
/] 77 A NEEA
/// </summary>
/// <param name="fileName”>~ » A /L4 <{/param>
public static [List<SMASHWeatherData>
ReadAl |Data(string fileName)
{
return ReadData (fileName). ToList () ;
1

/// <summary>

/] SR B ORRME 2K L FE T,
/// </summary>

/// <param name="m">H</param>
/// <param name="d”> H</param>
/// <param name="h">§%|</param>
/// <param name="M">4y</param>
public static SMASHWeatherData
GetLinearInterpolated(int m, int d
[List<SMASHWeatherData> data)

{

/ /B REE

int index_prev = GetIndex(m, d, h):
LA VT T A

int index_next = index_prev + 1;
YTy IR

int h, int M,

///TATE A0

1/ /IR DG DA

/ /AT

if (index_prev == 8759 )

///127 31 H 241

DIRDIEZ

{

index_next = 0;

}

double a = M / 60.0;

var ret

{

= new SMASHWeatherData

Temperature = (data[index_next]. Temperature -
data[index_prev]. Temperature) * a +
data[index_prev]. Temperature,

Humidity = (data[index_next].Humidity -
data[index_prev]. Humidity) * a +
datalindex_prev]. Humidity,

Ids =
* a
lis
* a
Ins
* a
SinH =

+

+
+

(data[index_next]. Ids - data[index_prev]. Ids)

data[index_prev]. Ids

(data[index_next]. Iis - data[index_prev]. lis)

datal[index_prev]. lis,

(data[index_next]. Ins - data[index_prev]. Ins)

data[index_prev]. Ins

(datalindex_next]. SinH -

datal[index_prev].SinH) * a + data[index_prev].SinH

CosH =

(datalindex_next]. CosH -

datal[index_prev]. CosH) * a + data[index_prev]. CosH

SinA =

(datalindex_next]. SinA -

data[index_prev].SinA) * a + datal[index_prev].SinA

CosA =

I

(datalindex_next]. CosA -

data[index_prev]. CosA) * a + data[index_prev]. CosA

//sin + cos D
double b;

b = ret.
if b>
{

SinH * ret.SinH + ret. CosH * ret. CosH;
0.0)

ret.SinH /= Math. Sart (b) ;
ret. CosH /= Math. Sart (b) ;

}
b = ret.
if b>
{

SinA x ret.SinA + ret. CosA * ret. CosA;
0.0)

ret.SinA /= Math. Sart (b) ;
ret. CosA /= Math. Sart (b) ;

]
return ret;
]

]

]

1.26 Util.cs

using System;

using System
using System
using System
using System

namespace HL

{

.Collections. Generic;
.Ling;

. Text;

.Threading. Tasks;

FX. Utility

public static class Util

{
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public const double AbsoluteTemperatureConstant =
273.16;

/// <summary>

/// IBIE [°Cl1 > SRR (K]~ 25 #

/// </summary>

/// <param name="T">{&EE [°C]</param>

/// <returns>#fax B [K1</returns>

public static double ToAbsoluteTemperature (double T)
{

double Tk = T + AbsoluteTemperatureConstant;

return Tk;

}

/// <summary>
/// HERHRLEE [K] 2~ BHIREE [CCI ~ D 25 #
/// </summary>
/// <param name="TK" a1 [K]1</param>
/// <returns>iEE [°C]1</returns>
public static double ToRelativeTemperature (double Tk)
{
double T = Tk — AbsoluteTemperatureConstant;

return T;

}

/// <summary>

/// BEET[CCl D 2K D fafik 7&K [Pal 2k 5.,

/// </summary>

/// <param name="T">#&%EE [°C]</param>

/// <returns>IEEET[°C] D2 D AIFI/K 7K &) E

[Pal</returns>

public static double GetSaturatedVaporPressure (double

Tk)

{
const double al
const double a2
const double a3
const double a4
const double ab

-6096. 9385;
21.2409642;
-2.711193 % 0.01;
1.673952 * 0.00001;
2.433502;

double Ps = Math.Exp(al / Tk + a2 + a3 * Tk + a4 *
Tk * Tk + ab * Math. Log(Tk)):

return Ps;

}

/// <summary>
/// KRFEEE[Pal h S ifeHm E [kg/keg' 12Kk 5,
/// </summary>
/// <param name="p">/k#K & E [Pal</param>
/// <returns>#faxin i [kg/kg' 1</returns>
public static double GetAtmAbsolute (double p)
{

const double Pa = 101325; // K%+

double X = (0.622 * p) / (Pa - p);

return X;

}

/// <summary>

[/ IREE & MR E ) DB E 2R D,

/// </summary>

/// <param name="TK">#axfiEE [K]1</param>

/// <param name="X">#faxH{E 2 [kg/kg' 1</param>
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/// <returns>FAXHEEE [%]</returns>
public static double GetRelativeHumidity (double Tk
double X)
{
//IRSET 7> & it sehi 4 Xs 2 345
double Ps = GetSaturatedVaporPressure (Tk) ;
double Xs = GetAtmAbsolute (Ps) ;

/ /BT FEXs & #E R BEX ) & FH T 2 5k 6> %
double h = X / Xs * 100.0;

return h;

}

/// <summary>

/// B &R I BRI, 720X

DHERHEE &R 5,

/// Wexler-Hyland={

/// </summary>

/// <param name="temp” >¥@E [°C]</param>

/// <param name="humidity”>#HT & [keg/kg' 1% 72 13AH%S
& [-1</param>

/// {param name="calctype >1:#aL 5, 2 AHIZEI5, 3:

FHIEFH (100%8 2 78 8 %) </param>

/// <returns>FAXHEEE [%]</returns>

public static double CalcHumidity (double temp, double

humidity, int calctype)

{
const double C1
const double C2
const double C3
const double C4
const double Cb
const double C6

HE & A e 7

-5800. 2206;
1.3914993;

-0. 048640239 ;
0.000041764768;

-0. 000000014452093;
6. 5459673;

double abstemp = temp + AbsoluteTemperatureConstant;
double matpress = C1 / abstemp + C2 + abstemp * (C3 +
abstemp * (C4 + abstemp * C5))

+ 06 * Math. Log (abstemp) ;
matpress = Math. Exp (matpress); ///[Pa]

double matabshumidity = 0.62198 * matpress /
(101325.0 - matpress); ///[kg/kg’]

if (calctype == 1) ///#ei8 & A
return matabshumidity * humidity; ///humiditylZ
R

else // /A8 & F A

{
double rh = humidity / matabshumidity;
///humidity (A se i

if (calctype == 3)
return rh; ///calctype=3m & X
HIETHLZEDOEFIRT
else
{
if (rh>1.0) rh=1.0;
return rh;





