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ABSTRACT

Keyword: Building Information Modeling (BIM), Green Building, Architecture
Design

I. Background

BIM (Building Information Modeling) is becoming a popular topic for AEC
(Architecture, Engineering, and Construction) industry around the world in recent ten
years. Most governments have attempted to develop strategies and policies of BIM
technology to transform AEC industry. For Taiwan government’s vision called
“Golden Decade National Vision”, it is necessary to develop local applications of
BIM based on open standards and 3D visualization techniques to manage building life
cycle process for green buildings. The purpose is to use BIM technology to enhance
the global competiveness of AEC industry in Taiwan. The major BIM-based green
building development is to intergrade BIM with Taiwan green building design
workflow and regulations. One of the challenges is to conduct research on integration
of a set of BIM tools such as energy-saving simulations and development of BIM
strategies for local AEC practice.

Il. Research Methods
The objective of this research is to develop the applications of BIM technology
in green building design, in particular, for use in Taiwan’s green building assessment.
Our work is based on the previous research work conducted by Architecture and
Building Research Institute, Ministry of the Interior. We focus on the real-world
architectural practice of green building design, and explore the applications of built-in
BIM components. We explore how to adapt BIM into green building design process.
A set of research issues quickly arise are: What are the local green building databases
that should be integrated with BIM? How to adjust BIM-based design workflow? Is
simulation via BIM techniques suitable for current green building labels assessment?
How to classify and integrate the computation results? In this research, we aim at
small and medium-sized architect offices, take an actual green building design
example, and demonstrate how to adapt BIM into the green building design process.
There are five different research topics to be explored:
i. BIM-based green building design project management requirements,
ii. BIM-based green building modeling requirements,
iii. BIM-based green building design workflows,
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iv. BIM-based green building case studies and implementation, and
V. BIM-based green building labels assessment.
1. Key findings

The results and key findings of this research work include:

1. Conducted an AEC expert forum, field studies of four architecture firms for
inquiring information of design workflows, and interviewed two BIM
construction consultancy for deeper understanding of the current status of BIM
applications in Taiwan.

2. Conducted two BIM Young Generation Forums, invited 17 young generation
BIM professionals to present their experiences on BIM, and cultivate BIM
design talents in Taiwan.

3. Collected information of Taiwan green building BIM design cases, and used
IDM formats to map out information deliver process in real practice, including
preliminary design stage and detailed design stage conducted in architectural
firms.

4. Developed a framework for Revit API applications, conducted feasibility
analysis of a green building label, e.g. green building energy saving indicator,
and suggested automated checking of green building labels in Taiwan.

IVV. Suggestions
Suggestion one (Feasible Immediately): Establish a national BIM object library that
is suitable for green building regulations in Taiwan.

Organizer: Architecture and Building Research Institute, Ministry of the Interior, National
Architects Association, Architectural Institute of Taiwan

The Taiwan green building EEWH regulation has multiple indicator labels,
which statistically grading via calculate quantity of specific objects, or extract
properties from specific objects. If a proper model component used in BIM
architecture model correctly, the system can perform automate regulation performance
evaluation to the indicators.

To use the model components for calculate or stat the grading among indicators
in BIM models, the components been used have to has correct object name, structure
composition, data structure. Most of the BIM modeling software is capable of loading
pre-built components into architecture models. For now, there are also lots of
company provide modeling component library. However, by considering the
regulation of Government Public Construction Procurement Act, it is not allowed to
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assign particular company’s product to design models. Hence, it is necessary to have a
public trust unit or institute to construct a public library for the material, equipment,
or construction blueprint that related to green building mark. In this sense, designers
can access component models directly during modeling. The component models that
collect in public component library are limited to common, universal model
information, and the data content and structure that suitable for indicator items.

Suggestion two (Feasible Immediately): Develop BIM modeling template that can
be used for local green building indicator assessment.

Organizers: Architecture and building research institute, Ministry of the interior
Co-organizer: Chinese Public Works Engineering Information Association,
Department of Architecture, National Chung Kung University

According to the development of BIM model template from the regulation
in Architecture Management Bureau, it can be categorized with difficulties
as three levels as following: (The suggestion is focus on the first one)

e Table Templates for Approval: assist design units to establish the required table
forms for mark examination via detailed list or blueprint setting table format.

e Basic calculation for Regulation: assist design units to calculate quantified mark
items via detailed list that connected with parameters in models, and cooperate
with simple components parameters and formula.

e Advanced Law Analysis: assist design units to perform complex mark item
examination via model templates and advanced APl programs.

For the EEWH green building mark approval process in Taiwan, multiple rating
forms and supporting design diagrams are included. During the application production
process, design units need human powers to fill related information into table forms,
and perform statistics calculation. If the BIM platform has been used in design
process, the information can be extracted from 3D model via BIM software, and
generate table forms automatically. Hence, if a BIM modeling template that
compatible on green building regulation examination can be established, the human
power and mistakes can be minimized during the preparation of approval application
process. For now, some related cases in both domestic and overseas could be
referenced for developing the template that compatible with government regulation.
Singapore and New Taipei City are the two of the good examples to take as reference
to develop automate construction permit review system.
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Suggestion three (in mid-long term): Develop an automated evaluation system for
green building labels assessment on a BIM modeling platform.

Organizers: Architecture and building research institute, Ministry of the interior
Co-organizer: National Architects Association, Architectural institute of Taiwan

We suggest a performance evaluation aided program of green building indicator
in BIM modeling software can be developed. According to the information feasibility
evaluation result for EEWH mark items from this research (chapter 7), and the
techniques research on Revit programs, we categorized several programming
techniques that needed by green building regulation in Taiwan.

The programs are list as below according to difficulty for development, from simple
to complex:

The more simple and applicable program techniques includes:

e  Numerical formula calculation

e Object quantity statistics

e Object attribute data extraction

The more complex geometry processing program techniques includes:

e  Geometry Crash Handling (the building facade energy-saving item in daily
energy-saving indicator)

e Building Shape Determination ( the Plan and facade of carbon dioxide reduction
indicators)

e \entilation Path Evaluation (Ventilation Potential and Natural Lighting
performance to indoor environment index)

Suggestion four (in mid-long term): Develop a cloud BIM database for building and
land management, and a BIM-enabled modeling platform in support of data
interoperability.

Organizers: Construction and Planning Agency Ministry of the Interior, Local
Governments
Co-organizer: Architecture and building research institute, Ministry of the interior

There are many standard value and table value of indicators item have different
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standard need to coordinate with the site location property for green building
regulation. The EEWH regulation item demands the external information such as the
property of ecological location in site, land-used type, the status of raining catchment
and other condition. If government can establishes an online database for construction
and management regulations in I-cloud platform as climate database, land
management database, and regulation database, BIM model can connects with
database. When a design unite create a model, they can enter correct application case
number, site lot number into the project information menu in BIM platform, and then though
API connect with external database and calculate the data from land management regulation
connect with external database. It will be a benefit for improve the efficiency of
automatic checking system in green building regulation, and strengthen to create
cloud-based of land figure database.

XX
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Z ~  Revit T 22 APl B & #2355 {5
1. & i < % (Element Filtering)
Revit Api ® e FilteredElementCollector s 4~ it » ¥ * &:F
(Filtering and Iteration)&vg® = 5% » iz B2 3| aE - B~ 3

FERER S ERFEY TR -FAFREERE -

# T-3: APl HEF L F B ER(AFTHE)

$- % AP SEALESBM A

¥ pen

Wi

AR EE R 0 S

"Rz F (OST_Windows)" e &

I g 4 Ay SR R 4

01 using Autodesk.Revit.ApplicationServices;

02 using Autodesk.Revit.Attributes;

03 using Autodesk.Revit.DB;

04 using Autodesk.Revit.UI;

05 using Autodesk.Revit.UI.Selection;

06 using System.Collections.Generic;

07 using System.Ling;

08

09 namespace RevitApi.Awsg

10

11 [Transaction(TransactionMode.Manual)]

12 public class FilterElementByCategory : IExternalCommand

13

14 public Result Execute(ExternalCommandData commandData, ref string message, Eleme
15

16 UlApplication uiApp = commandData.Application;

17 UIDocument uiDoc = uiApp.ActiveUIDocument;

18 Application _app = uiApp.Application;

19 Document _doc = uiDoc.Document;

20 /AT L - BEREE S X EF AT Y

21 Selection selection = uiDoc.Selection;

22 /) EZ - BB R R A Y

23 FilteredElementCollector collector = new FilteredElementCollector(_doc);
24

25 [/ EARSACR R U G|EE E F 2 E

26 collector = collector.OfClass(typeof(Familylnstance));

27 collector = collector.OfCategory(BuiltInCategory.OST Windows);
28 IList<Element> WindowsList = collector.ToList<Element>();

29

30 /) BRI HFER o P AR A RS N R AR

31 foreach (Element elem in WindowsList) { selection.Elements.Add(elem); }
32

33 return Result.Succeeded;

34 }

35 }

36 1

ntSet elements)
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BIM # » 28 % AK %2069 (747 7

nnll;l"" e i -

T =] | nll Al nll

995 47 68 4

% T-4: APl F~ 2R ABYER(FAETHL)

F B R

A IS R T Ak S A Y

AT dy 4 AT LA A

01 | using Autodesk.Revit.ApplicationServices;

02 | using Autodesk.Revit.Attributes;

03 using Autodesk.Revit.DB;

04 | using Autodesk.Revit.UI;

05 using Autodesk.Revit.UI.Selection;

06 using System.Collections.Generic;

07 | using System.Ling;

08

28 namespace RevitApi.Awsg

11 [Transaction(TransactionMode.Manual)]

%% public class FilterElementByTypeName : IExternalCommand

%g public Result Execute(ExternalCommandData commandData, ref string message, ElementSet elements)

16 UlApplication uiApp = commandData.Application;

17 UIDocument uiDoc = uiApp.ActiveUIDocument;

18 Application _app = uiApp.Application;

19 Document _doc = uiDoc.Document ;

20 [/ FGEERT L - BEREL XL AR EY

g% Selection selection = uiDoc.Selection;

23 VR XS I o N

24 FilteredElementCollector collector = new FilteredElementCollector(_doc);

25 S TS - T Y TS

26 collector = collector.OfClass(typeof(FamilyInstance));

27 // MLingEE iz A E Y A B BN R A AR S HF R LA K

28 var query = from element in collector where element.Name == "AwsgWindow 01" select element;

29 IList<Element> WindowsList = query.ToList<Element>();

30 /) R W FER > AR A B RS N R IR AT

g% foreach (Element elem in WindowsList) { selection.Elements.Add(elem); }

33 return Result.Succeeded;

34 )

35 }

36 )

= ——m »

f/F ——— n .! —l
“pani B0 nani &

" - s

o | (et -
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2.  %¥¥ % (Retrieval Parameter)

wRevit API # » 5 = 83 347 e - & 2 hddi

+ i¢ * Element. Parameters = 2 - * NB@E X4 mf{;’i S8 o
- i# * Element.Paramater =/ - % MBEE X2 aH - S8 L EF T
5 X

r

* i * Element.Parameters = j*
v Parameters() > 2 %2 S 4 F e e d 30— F Fen 8 S 8T
24 % B enF AL 50 (StorageType) » 128 TREF N T i 73 fy’fﬁt(lnteger) “ B
s rx B 25 2k#ikc(Double) ~ F 8 (String) & =~ % @ w5 (Elementld) - F1t #
PEEP R SR A RS BT TR DA o

# T7-5 1 APl $odkcte 2 AR50 75 ¥ B (A7 g W 4)

¥ pen

Wk b A RS e Sl M R e S

AR A L AR

01 using Autodesk.Revit.ApplicationServices;

02 using Autodesk.Revit.Attributes;

03 using Autodesk.Revit.DB;

04 using Autodesk.Revit.UI;

05 using Autodesk.Revit.UI.Selection;

06 using System.Text;

07

88 namespace RevitApi.Awsg

10 [Transaction(TransactionMode.Manual)]

ﬁ public class RetrieveProperty : IExternalCommand

13 public Result Execute(ExternalCommandData commandData, ref string message, ElementSet elements)
14 {

15 UlApplication uiApp = commandData.Application;

16 UlDocument uiDoc = uiApp.ActiveUIDocument ;

17 Application _app = uiApp.Application;

18 Document doc = uiDoc.Document ;

%g StringBuilder pStr = new Sllm«*Bulldu()

21 /) 2R B ERE S @AY 2 AR A B 2

22 SelElementSet SelElementSet = uiDoc.Selection.Elements;

%i Element singleElement = null;

25 /] KEBPBEYEN- B EEFR R

%g foreach (Element element in SelElementSet) { singleElement = element; break; }
28 /) TR R R e Sk

29 ElementId elemTypeId = singleElement.GetTypeld();

30 ElementType elemType = (ElementType)_doc.GetElement(elemTypeld);
31 string height = "null";

32 string width = "null";

33 string IHki = "null";

34 string fvi = "null";

35 foreach (Parameter param in elemType.Parameters)

36 { string name = param.Definition.Name;

37 if (name.Equals("® &") || name.Equals("Height"))

38 height = FeetToCentimeters(param.AsDouble()).ToString();
39 else if (name.EBquals("% &") || name.Equals("Width"))

40 width = FeetToCentimeters(param.AsDouble()).ToString();
41 else if (name.Equals("IHki"))
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BIM# » 2% AE;26F 52 F

42 THki = param.AsDouble().ToString();
43 else if (name.Equals("fvi"))
44 fvi = param.AsDouble().ToString();}
45 pStr. Append(
46 "5 A % Et "+ "\n" + "\n"
47 + "B A& =" + height + "\n"
48 + ”ﬁfi =" + width + "\n"
49 + "IHki = " + IHki + "\n"
50 + "fvi ="+ fvi + "\n"
51 + "\n");
52
53 /) TR b Sk
54 var symbolFamilyName = singleElement.Name.ToString();
55 var x1 = singleElement.get_Parameter("X1").AsDouble().ToString();
56 var x2 = singleElement.get_Parameter("X2").AsDouble().ToString();
57 var yl = singleElement.get Parameter("Y1").AsDouble().ToString();
58 var y2 = singleElement.get_Parameter("Y2").AsDouble().ToString();
59 var Al = singleElement.get_Parameter("Ai").AsDouble().ToString();
60 var Ki = singleElement.get Parameter(" 7 1").AsDouble().ToString();
61 var 71 = singleElement.get_Parameter(" 7 1").AsDouble().ToString();
62 var depthRatio = singleElement.get_Parameter("DepthRatio").AsDouble().ToString();
63 var AWSGi = singleElement.get_Parameter("AWSGi").AsDouble().ToString();
64 pStr.Append(
65 " ]’;‘I 3 Kﬁfi "n VI\nH + H\nﬂ
66 + symbolFam11yName + "\n"
67 + "xI =" +xI + "\n"
68 + "yl =" +yl + "\n"
67 + "x2 =" +x2 + "\n"
68 +"y2 =" +y2+ "\n"
69 + "Al =" + Al + "\n"
70 + "Ki =" +Ki + "\n"
71 +"pi="4+ 71+ "\n"
72 + "EREEE = " 4 depthRatio + "\n"
73 + "AWSGi = " + AWSGi + "\n"
74 + "\n");
75
76 // .'leﬁ N e '?'%lqt
77 LocationPoint elemLocation = singleElement.Location as LocationPoint; //B~# =% 2 “gif &
78 var LocationX = elemLocation.Point.X.ToString();
79 var LocationY = elerrmocation.Point.Y.ToString();
80 var LocationZ = elemLocation.Point.Z.ToString();
81 var Rataion = elemLocation.Rotation.ToString();
82 pStr.Append(
83 " 8" + "\n" + "\n"
84 + "LocationX = " + LocationX + "\n"
85 + "LocationY = " + LocationY + "\n"
86 + "LocationZ = " + LocationZ + "\n"
87 + "Rataion = " + Rataion + "\n"
88 + "\n");
89
82 System.Windows .Forms.MessageBox.Show(pStr.ToString(), "Retrieve Property");
g% return Result.Succeeded;
}
gg public static double? FeetToCentimeters(double? Feet) { return Feet * 30.48; }
96 )
*
3 ]
i
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#

« Parameter(BuiltInParameter) - rip & Bz
DI S Jaghey o

DEY SIS

3 Sy h a3

EIps
«  Parameter(String)
+  Parameter(Definition)
« Parameter(GUID) - m % IR N S - 3
Revit & & ® & Fenfficde Bl % L8 77 0 k- BRI 2 gt
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= Snoop Objects |

» A0
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o #5_IUEC_Cas COLFRGIENT_UILEATION Calodate Conbicms of Liigwon
AN DESTN_OPTIONID Degdr Dpion
arametal L HOST_VOLUME_COMPUTED Vidrve
i HOS T AREA COMPUTED Ann
aamelo PHASE_DEMOLISHED Fhaie Denobited
aramet PHASE_CREATED Phate Doaed o~
aramee CURTAIN, WALL_PANEL_HOST_ID Heet Id
e CURTAN WALl PraiELs_wid T wih
el CURTAN_WLL_PANELS_HEIGHT Heght
< ALL_NOCEL_INSTANCE COMMENTS Corwvart:
LU 4 CLEMENT_LOCRED M| Locked
Aramane ELEM _DELETABLE N_FAMLY Dkt
aranmaict Biltn Esara Sreop ] l Bt n Enare M. l COLUNK_BASE_ATTADHED_PARAM Bate is Macted
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<o COLLNK_BASE AVTADH_AGETRICATION PAASN  Akschwent Jumicaion & Have
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B 7-2: fﬁ d RevitLookup 1 & #7&f 7 ¢4 2 p 2= % #c(BuiltInParameter)

(B * %k The Revit API training material from the Revit Developer Center.
http://usa. autodesk. com/adsk/servlet/index?1d=2484975&siteID=123112)
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T A2 3575 0 2 Element.get_Parameter()sh i > WU E &2 S B LT B

e S gt r'f#- j\;f}':] TR - AT R Rk o
%" 7-6 : Jfﬁlﬂ'*"]"mﬁ"jﬁ kg(ﬁf_}\,ﬁ%“_ﬁh(j\zﬂmﬁz\

PP

e 2] b S

A Y

01 | <C#>

02 public void RetrieveParameter(Element elem, string header)

03 {

04 string s = string . Empty ;

05

06 Il 4 - 1% Parameteri~ i*

07 Parameter param ;

08

09 /12 K&m e —?—3 ifﬁ?

10 &% - B ?; S it fofie-pr 12 452z (Mark)

11 HER 26 > BBy gig:};%,‘refi Y

12 param = elem.get_Parameter("Mark");

13 if (param != null)

14

15 s += "Mark (by Name) =" + ParameterToString(param) + "\n";

16 }

17

18 /12 p\ i f oy 4

19 ¥ % %-#c SYMBOL IL;LAMILY _AND_TYPE_NAMES_PARAM (4 i #74])
20 //:gﬁ;ﬁ bz g s PR AT EERE L F RN

21 param = elem.get_Parameter(

22 BuiltinParameter.SYMBOL_FAMILY_AND_TYPE_NAMES_PARAM);
23 if (param != null)

24

25 s +="SYMBOL_FAMILY_AND_TYPE_NAMES_PARAM (only by BuiltinParameter) =" +
26 ParameterToString(param) + "\n";

27 }

28

29 I BARE ¥ 013 B BT Sl R

30 TaskDialog.Show(header, s);

31

32

33 | </C#>

34 /IThis code snippets reference and modified from

35 /[The Revit API training material from the Revit Developer Center.

36 /Inttp://usa.autodesk.com/adsk/servlet/index?id=2484975&sitelD=123112

90



% RANS ;\*;@;}ﬂﬁi—mBlM}@q’

3. hAERHA TR
FOT-TifpEg st AP BHRPTLEZGER(AFTHL)
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BT At

using
using
using
using
using
using
using
using
using
using
using
using

{

Autodesk.Revit.ApplicationServices;
Autodesk.Revit.Attributes;
Autodesk.Revit.DB;
Autodesk.Revit.UI;
Autodesk.Revit.UI.Events;
Autodesk.Revit.UI.Selection;
System;
System.Collections.Generic;
System.I0;

System.Ling;
System.Reflection;
System.Windows .Media.Imaging;

namespace RevitApi.Awsg

[Transaction(TransactionMode .Manual)]
public class ExtendingFields : IExternalCommand

// B8P mdl R RS &

strlng AssemblyFullName { get { return Assembly.GetExecutingAssembly().Location; } }

// B8P mdl LR T T A & BT

string AssemblyPath { get { return Path.GetDirectoryName(AssemblyFullName); } }

public Result Execute(ExternalCommandData commandData, ref string message, ElementSet elements)

UlApplication uiApp = commandData.Application;
UIDocument uiDoc = uiApp.ActiveUIDocument;
Application _app = uiApp.Application;

Document _doc = uiDoc.Document ;

/) B - BRERE S @B 2 AR L B 2
SelElementSet SelElementSet = uiDoc.Selection.Elements;
Element singleElement = null;

/) OEEERREE P ED - BRI R
foreach (Element element in SelElementSet) { singleElement = element; break; }

[/ P EETH - BEY R FH RRIABLEHNLE

System.IO0.FileStream extendingParamFileStream = System.I0.File.Create(AssemblyPath +
"\\extendingParamFile.txt");

extendlngParamFlleStleam Close()

/)RR E S TR RS > X B AR Sl F A

7doc Appllcat1on SharedPalamctersFllename = AssemblyPath + @"\extendingParamFile.txt";
DefinitionFile sharedParameterFile = _doc.Application.OpenSharedParameterFile();

Transaction ts = new Transaction(_doc);
ts.Start("ExtendingFields");

// -‘HL 750~ AT 1*rr7§n|r

A I I LY B3 BRI S S F N RN, 2
List<string> newFleldSet = new 11x1<str1ng>() { "PointX"};
foreach (string newField in newFieldSet)

{
if (singleElement.get_Parameter(newField) == null)
addingCustomField(newField, sharedParameterFile, uiDoc.Application);

}
ts.Commit();
return Result.Succeeded;
}
/) EEE L R~ it be ~ - B 37028 28
private void addingCustomField(string newField, DefinitionFile sharedParameterFile,
UIApplication app)
{

/) EEFZ R AR - B AEEe("E e L")
DefinitionGroup newGroup = sharedParameterFile.Groups.Create("AWSG Group");

AR R P B S QS 4 AN S 3D
Definition newDef1n1t10n = newGroup.Definitions.Create(newField, ParameterType.Length);

[/ BliE - BATOEEEFE > T b 0 §ORER
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69 CategorySet newCategorieSet = app.Application.Create.NewCategorySet();
70 Category newCategory =
71 app.ActiveUIDocument .Document.Settings.Categories.get_Item(BuiltInCategory.OST_Windows);
72 newCategorieSet.Insert(newCategory);
73
74 [/ @# O BIFEERE S N e fuldicte 2 FIE BT SAES S b ER
75 InstanceBinding instanceBinding =
76 app.Application.Create.NewlnstanceBinding(newCategorieSet);
7
78 /) BRI A e ] B
79 BindingMap bindingMap = app.ActiveUIDocument.Document.ParameterBindings;
80 bool instanceBindnglsDone = bindingMap.Insert(newDefinition, instanceBinding,
81 BuiltInParameterGroup.PG_GREEN_BUILDING);
82
83 }
84 )
85 | }
86
f% ki St Var i" an o |
' pani B0 E R ® gani @A
) LR : i : gqimi W
W mm .l —— mm |,
ML & i 1 sememl | [0, j
i BUE 11 a Al
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For & AWSG R e a2k SR

AT 2 AWSG 2 Atk Bz FORURSE R AR 4 SL HE AR T3 o

AR L PR o B SRR LT
Ble? Rz TS > & 3 Revit ¥~ 2 2% Revit APl 258 %8> 5 &
AR B AR AR AR T S L TR AT ANSG i RE F
SRS 3 PR R

° Revit %~ 2R ! 232 F BB AWSG 2R~ =7 2 7R 2 Hip M
#c o 2 Revit 2 % ¥ & 44 (Revit Family Template )&= 7 =
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S
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* Revit API #25% F . @ & d SRR WY - #EF* D APl # iz e e
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(1) Revit T sz iz HE AN

(2) &E 4 *(Element Filtering)#z:* & £ -

(3) &z 4 * % ¥(Retrieval Parameter)#z;% & £ o
(4) st#zid P (Reference Intersector)
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c % R BE A5 EPBIN &
- ApPBRSRAPEELHE

APEFLHE R T A L 2L 2 RS RRTLRE AR
P ﬁn%‘vf_'ﬁ“"ir X E z
BRI R 2 SR F T A iR 7R

e ETRERALAFAG I uATF BRIV T4 B3 5 Jar (Average Thermal
Transmittance) & &gtk

e ETEFERIFT I mFkx sz Tiop si5iEF s (solarheat gain
rate) »*= gtk -

o hEmgm Ty hEPIW2 w Lk F &3 Gri (reflection rate
ofvisible light) ==&tk -

e o RBEEINaFERT ez TiHp B EE AVSG (Average Window

solar Gain) =& iptk °

He TE g Tiop i@ | (AVSG, Average Window solar Gain)
[kWh/<m . ] {3}}:‘] TR RN vk 2 E A 4”'“'1‘ FHRIMEE T A wm 2 Tiap &
A R %%U@f%‘]ﬁiﬂéiﬂ o o AWSG 3-8 2584

> THKi x Kix 771 x fvi x Ai

}:Ai

Vi ERFZAPFPBTINE2ZAR B0 o

ni: gfrsw;;u;:,rpzféﬁ v H o

[Hki @ & o 3%k = eb 32 4 5 p s+pF [Hk (Wh/(m2.a) ) °
AWSGs = % & P f’ﬂ“ﬁk%«fm‘_é«%lﬁ (kWh/(m2.a) ) -

Ais 2 F ez s (n')o

kit g3Righig2 bt G g 2 EHBFL 1.0

AWSG = < AWSGs(kWh/(m~.a))
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2. Referencelntersector Class # % 41 %

Referencelntersector Class #_Revit Architecture 2013 514 {4 » 1
APT ## 12 o iz B ARV 55 %38 * % Revit ch 3D ARB F > ¥ B % b AR 50 %
A N WORIECA] Y g it & S @ 8 - Referencelntersector {%ﬁﬂ — E R
PR ACERE B~ g e 4F T e cSE A > KO PR ST AR ] e BY o

Referencelntersector Class % 7 = fE& > 5% » # HR$H &+ L E Y
v v dp W R T 2 s g TR Rl 28R T-6) o 1
Referencelntersector il @ & fFaLA MR > 7@ Il gy g% > 7 1 fie
4 ERRAGER B D ERLS SR - A E -

Floe g AR SR PR 0 T R M B OSSR AT S R AL R
e BAEAl 0 Blde: FR A R T AR CWREPHT S LT
Cp R ARE AR ML R - BEBE EARLA R -
FindReferenceTarget #_ —#&7|# 7 # (enumeration) » ¥ 14
Referencelntersector £ # 1 thd & :F & & 7L Rl T 8 PaEa
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# T-8 : Referencelntersector Class * 7 w fé& 1> (AT EA)

Constructors Description

1 Referencelntersector(View3D) Constructs a Referencelntersector which is
set to return intersections from all
elements and representing all reference
target types.

2 Referencelntersector(ElementFilter, Constructs a Referencelntersector which is
FindReferenceTarget, View3D) set to return intersections from any element
which passes the filter.
3 Referencelntersector(ElementId, Constructs a Referencelntersector which is
FindReferenceTarget, View3D) set to return intersections from a single

target element only.

4 Referencelntersector(ICollection(Eleme | Constructs a Referencelntersector which is
ntld)), FindReferenceTarget, View3D) set to return intersections from any of a
set of target elements

Referencelntersector Class 3 = fai & stk &> 2
Referencelntersector. Flnd() 22

Referencelntersector. FindNearest() o iz = ff.d 3% 0% L T & " SfdAe "

EUBEAR 5 0 ATEEST S e AW - AP U XVZ AR TR A kR

L RO RS L ER R I B E YR I

RefereceWithContext Class i&fdd~ E5g % w & o

% 7T-9 : Referencelntersector Class § = f81 & etk sy 2 (A3 W)

Methods Description

1 Find(XYZ origin, XYZ direction) Finds all references intersecting the
origin-direction ray given the selection
criteria set up in the Referencelntersector

constructor
2 FindNearest (XYZ origin, XYZ Finds the reference closest to the origin in
direction) the origin-direction ray given the selection
criteria set up in the Referencelntersector
constructor

e &% Referencelntersector.Find()iz® = 2 @ #7w @ eh
RefereceWithContext 4= # » &4p G o sEL/E P AAFLT] > @ 2 53 ¢ &

N

Referencelntersector #73k @_esg 3] i £ chge it o

e ¢ * Referencelntersector.FindNearest()iz# = & @ & ¢ v @ jEdfd= 4
BLE T ek pL e 2 0 003 B ST A1 @ e RefereceWi thContext FAL?
£ 77 ARITEEHE % #c(proximity paremeter) o Proximity % #k® FE3gE >
BT SPARA AR BEE B 1 2 € 8L [ SRR o 1B A8 R BEAR S A T L

25 APT A5 i (7 B fm o 4% > R R 5 £ 4 B W AL 0 2 AL AL B
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