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Pradip Ashok Saymote , 2016. Google Sketch up: A Powerful Tool for 3d Mapping and Modeling.
Retrievedfromhttps://www.researchgate.net/publication/308968859_Google Sketch_up_A_Powerful

_Tool_for_3d Mapping_and_Modeling

I88N: 2277-7962
5. UNDERSTANDING OF 3D MAPPING

Fleron, (2009) worked on “Qoogle SketchUp 8: A powerful tool for teaching, leaming and
applying peometry™, This work is very good explanation about the application of Google
SketchUp which enables resders with on prior knowledge of Google SketchUp, mufficient
rich axamples, According to him SketchUp is a powerful, sophisticated, user friendly
computer Aided Design program. 3D mapping is a technology that creates three-dimensional
views of cbjects on computer screens. This type of technology is often wsed in modem
computer programs to provide a Life-like view of & place of thing on a map, It ia a good tool
for people who travel or hike in unfamiliar areas. Building schematics are blue prints of real
phenomena_ This tool makes it easy to draw a threa-dimensional view of the spatial entities.
This created design is useful for understanding reality to unknown visitors [5).

Designing a locality it requires careful thought and special skills. Historically, this type of
design required many months of planning and artistic drawing. 3D mapping technology is
often wsed to create cities and infrastructure requirements for towns. This tool helps planners
and goveruments (o create roads, bridges, and railways. 3D mapping is used in many areas of
business and day to day life. This type of mapping is useful to users to undemstand the
complex ideas, objects in the nature and phenomenx.

A What is Google SketchUp?

The Google SketchUp software can be downloaded as freeware by Google, #om
hitp:/iSketchUp.google.com. It can be used in different stages of the denygn process. This
application is like 3D CAD engineering modeling. Moreover Google SketchUp allows users
to “play” around with their designs [6].

B. FPhat are the possibilities?

Google SketchUp has a lot of porsibilities and needs a low amoynt of pee-knowledge to get
started. Still some knowledge sbout models, building models and using models is can be get
through its help, There might be few doubts for the new users but this can be solved by easy
help and demonstrated videos. Thers wre tools for selection, drawing, component, view and
sharing the drawing dexigns [7].

¢ Advantages & Disadvantages of Google SketchUp

‘The Google SketchUp is having some pron and cons are such as. As an advantage this
software is very simple and easy freewars to use, It iy very cost effective salutation to crexe
3D design and modeling, The less trained person can alvo make the 3D model by wing this
software, Also this software is having good help tool and video tutorials. Same time the
complicated drawings are difficult to create and extrude. More proceedings will be needed to
create and extrude with a complicated base drawings. In brief there many sdvantages due to
which are users are utilizing it in various applications {6, 7).

6. WORKING WITH GOOGLE SKETCHUP
SketchUp is very interesting and useful software, Ttx finctionality iy described below,

- Baser, Laudien, and Bareth worked on “Campus GIS routing — A wed based LBS for the
university of Cologne, The study carried by him shows that a wed based application provides

general spatial visualization of camspuy is more effective. He has created pedestrian routing
application which is embedded into the latest version of campus GIS,

W #.34-2
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Peter G. Ellis, Paul A. Torcellini, and Drury B, Crawley, 2008. ENERGY DESIGN PLUGIN: AN
ENERGYPLUS PLUGIN FOR SKETCHUP. Third National Conference of IBPSA-USABerkeley,
California. July 30 — August 1, 2008 (111 1)

ENERGY DESIGN PLUGIN: AN ENERGYPLUS PLUGIN FOR SKETCHUP”
Peter G. Elfis', Paul A. Torcellini', and Drury B. Crawley”

National Renewable Esergy Laboratory, Golden, CO
“United States Department of Energy, Washington, DC

practical for the design process. Ideally, the design

ABSTRACT

This paper describes the Enarey Desien Plugin, 2 new
‘software plugin that 2ims fo intepate simulation as a
tool during the earliest phases, of the desipn process.
‘The plugin conples the EnergyPhus whole-building
‘sirmilation engine to the Goople SkeachUp™ drawing
program. Leveraging: ‘the: ‘powerful; SkeichUp

!iapplication programming interface, we developed a
plugin: fhat: exiends the capabilities. of SkelchUp to

idesiinars, SketchUp offers, a; faisiiliay, easy-to-use
‘interfice thal; whan coupled witk the phigin, could
imake building snergy similation more accessible for
‘architects, designars, 10d studenis during the desipn
‘process,

EEYWORDS
energy simulation, PoergyPhis, SketchUp, praphical
user interface, design process, conceptual phase

INTRODUCTION

Although building energy simulation is a useful tool for
predicting performance and comparing design options,
most energy simulation occurs too late in the design
process. In the traditional design process, the enerpy
engineer uses simulation (if at all) as a tool for
equipment cizing and code compliance only afier the
architect has completed the architectural desizn. Part
of the problewm iz that existing simulation tools are not

team would s building energy simulations to guide
the architectura] design from the earliest phases of the
ptoject. Experience with real buildings has skown that
low-enerpy desigm is not intuitive and that simulation
should therefore be an integral part of the design
process (Torcellini et al. 1999; Hayter et al. 2001). But
thi is usually net possible bacause the development of
the enerpy medel that describes the building design is
time-consuming and requires 2 skilled specialist,

EnergyPlus is a wholebuilding energy simulation
program developed by the US. Depatment of Energy
(DOE). EnergyPlus is the next genention of building
simulation pregram and offers many advanced
simulation capabilities (Crawley et al. 2004).
However, EnergyPlus is 2 simulation engine only—it
does not have itz onn graphical user interface {(GUI.
Manually entering detailed, 3-D geometry data can be
difficult and prooe fo errors. Third-party GUIs for
EpergyPlus me approaching matwity, but are not
necessarily aimed at the earliest phases of the desim
process.

In 2005, we began a sk to find ways to integrate
simulation into the earliest phases of the design
process. Work on the Energy Design Plugin began as a
pilot project to explore the coupling of EnergyPlus to a
commercially-available 3-D drawing package. The
concept was to leverage the capabilides of an
established GUI and build on an existing market and
user base, instead of developing an entirely new
program fom seratch.

We beran further development of the plizin in 3007
with the objective to deploy a version of the Energy
Design Plugin for public use. It was decided that the
plugin and its source code would be released under an
open sowce licence to encourape collaiborative
devalopment on futare versions.

* This manusceipt has beas athored by Midwes Pesearch Inwinore under Cogtraci No. DE-ACIS-89G010337 with the U.S. Departmert of
Energy, The Urited Stases Gosermment rervins and the publisher, by 2ccepting the aricle for publication. acknowledzes that the United States
Govemmment retzing 3 non-schusive. prid-up, irevocable, world-wide icense to publish or reproduce the published forrs of this macuscript, or

alow others 10 do s, for Unired States Governmiunr rupoies.
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Peter G. Ellis, Paul A. Torcellini, and Drury B, Crawley, 2008. ENERGY DESIGN PLUGIN: AN
ENERGYPLUS PLUGIN FOR SKETCHUP. Third National Conference of IBPSA-USABerkeley,
California. July 30 — August 1, 2008 (ﬂ'ﬂ"l 4)

SKETCHUP

Goople SketechUp™ 6 is 2 3-D drawing program that
offers the advanced visualization capabilities of more
expercive computer-aided design (CAD) packages, but
with a omeh simpler and more inteitive interface that
facilitates the rapid sketching of designs. SketchUp 15
availsble in free and professional versions for
Micrasoft Windows or Mac OS5 X platforms. (The
plogin will work with either free or professional
versions, but currently only on Windows. A Mac OS5 X
pluzin is under development for a fitture release.)

The hallmark of SketchUp is its easy-fo-use GUL The
progriats enables 2 wser to easily mavipulate and edit
‘designs in 3-D. As with a CAD program, the user can:
still accurafely measre distances and 2dd divsension
markings, The program also features a variety of
rendming: ‘options, (including ‘bitmap' texfures,
shadowing, and x-ray mode, a5 well as traditional:
‘rendaring’ modes’ isuch’ ‘as. black-and-white: line
‘drawings, or a rough “sketchy” style that imitates a,
hand-drawn architecinral dmaft: By entering the

‘longitude, latituds, date,. and hme. SkefchUp can’
pu'ﬂum

sh:dmrmg studies for a peoject. (The
‘shadowing fsatare can be usefuol for examining pascive
‘solir building designs.

Part of the appeal of coupling EnergyPlus to SketehUp
is that it is already 2 well-known and popular teol
amonp architects, desipners, and students. Firsthand
accounts zsuggest that SketchUp iz widely used by
architects dining the concephual phases of projects. An
initial design proposal iz rapidly “cketched” with
SketchUp to show the building form and massing, and
then submitted to the client. The client provides
feedback to the architect and requests changes. The
architect and client might iterate over several SketchUp
models until the client is fully satisfied with the design
concept. The project then moves forward to desipn
development, where the SketchUp model is sxported to
become 3 much more detailed CAD model Tha
conceptual phase of the design procesi—when the
SketchUp models are being nsed by architect and client
to make decisions abomt the building form and
massing—is precisely when energy simulation can
provide the most helpful feedback to influence the
design. SketchUp is optimally pozitioned in the design
process workflow for coupling to an energy simulation
tool. Once the project moves to the CAD mode], it is
usually too late or too expensive to revisit the desisn of
the building form and massing.

Application Programming Interface

The strength and flexibility of the SketchUp application
programminy intarface (API) is acother reason that the

[}

program was selected for the orizinal pilor project.
The SketebUp API ailows plugms to be created that
add custom functionality to the program.

The API providss access to most of the functionality of
the SketchUp user interface. It anables cusiom control:
such as menus, toolbars, and specialized drawing tools
to be added. The AP can interact directly with the
SketchUp model to inspect, create, medify, and delete
3.D objects. The underlying paradigm for the API is
fully object oriented.

All the API calls are accessed by usmg the Ruby
programming language (Matsumoto 2001; Thomas
2005). Ruby i a hich-level, object-oriented language
similar to Smalltalk or Lisp, and is an interpreted
langnage like Per] or Python, Because Ruby programs
are not compiled, they are often easier and faster to
develop, They do, however, requite a zeparafe
interpreter program to run them SketehUp provides its
owrn embedded Ruby interpreter to execute all the code
for plugins. Another advantage of Ruby, like many
interpreted languages, is that it is platform-independent
and can nm the same code on Windows, Mac OS5 X, or
Linux. Although Ruby has no native GUI capabilities
for handling dialeg windows or mephics, it can be
coupled to several third-party GUI toolkits.

ENERGY DESIGN PLUGIN

An zlpha version of the Energy Desipn Plupin was
releazed in January 2008 te 2 small group of testers.
The first beta version (0.9.3) was publicly released in
early April 2008,

Features

The cument release of the plugin (0.9.4) has three
major features:

*  Geometry editing capabilities
*  EnergyPlus run manager
* Data visualization capabilities

First and forsmost, the plugin is an easy-to-use
geowetry editor for EnergyPius, It allows the user to
create 3 building peomenry from scratch: add zones,
draw heat fransfer surfaces, draw windows and doors,
draw shading swiaces, ere. All EnergyPlus geomeny
objects are drawn with the standzrd tools provided by
SketchUp. The SketchUp model can then be szved a5
an EnergyPlus input file. Exdsting input files can also
be opened with the plugin, edited in the SketchUp
environment, and saved again (Figures 1 and 2).

If the foput file = complete, the plugin can use the run
puanaper to launch an EnerpyPlis sinwlation  When

WU 24,34-6
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Abstract

This rasearch presents method of evaluating 3D computer aided design program- Google
SketchUp for analyzing daylighting and shading of building. The aim is to explore limitaicn and
accuracy of simulating result from Google Skelchilip when comparing with result from scale model.
The research method was conducted by constructing a set of computer models of south-facing wall
and a set of scale models of wall with three shading devices, harizontal, vertical and mixed shading
devices consacutively. They were then assessed for its shading effect on March 21, June 22,
September 23, and Dacember 22 at 9.00, 12.00, and 12.00 for each day. The results showead that
shading effect on the wall of each pair were not different. Furthermore, the study showed that
Google SketchUp coukd be more accurate and simpler to use when comparing with the mathod of
using scale model. The last part of this research give guideline for architects o use Googie

SketchUp for designing shading device to prevent direct sunlight on buslding.
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City Environmental Quality Review, CEQR., 2014. CEQR TECHNICAL MANUAL : SHADOWS.
MARCH 2014 EDITION Retrieved March, 4, 2020 from https://www1.nyc.gov/assets/oec/technical-

manual/08_Shadows_2014.pdf Coeastal and Social Resiliency Initiatives for Tottenville Shoreline DEIS,

SHADOWS

ister nomination form for State/National Register listed properties. The State/National Register listings com-
prise the entirety of the building and/er structure and do not distinguish between publicly and privately ac-
cessible interiors. Building interiors that are State/National Register listed or eligibla, or LPC designated, are
included in the types of resources that may recetve potential shadow impacts. All other interiors are not con-
sidered under this type of analysis. Consult with the staff of the LPC to confirm presence or absence of sun-
light-sensitive features on LPC and S/NR eligible proparties.

Chapter 8 Shadows, page 7-3

430. DETERMINING IMPACT SIGNIFICANCE

The scenarios Hlustrated below provide general guidalines for determining impact significance and supplement
the considerations described in Sections 410 and 420. As with avery technical area, #ach project must be consld-
ered on its own merits, taking into account its unique circumstances, For instance, the precise location of the In-
cremental shadow within the sunlight-sensitive resource {or the presence of well-lit resources in close proximity
to the affected resource) may be highly relevant because the incremental shadow may affect specific features
that are key to the character, use, survival, or enjoyment of the sun-sensitiva resource. For the purposes of CEQR,
the determination of impact significance in ambiguous cases should be done in a conservative manner. In all cas-
es, the rationale for the determination of impact significance should be clearly presented in the resulting envi-
ronmenta! review documeént.

In general, an incremental shadow is not considered significant when its duration is no longer than 10 minutes at
any time of year and the resource continues to receive substantial direct sunlight. A significant shadow impact
generally occurs when an incremental shadow of 10 minutes or longer falls on a sunlight sensitive rasource and
results in one of the following:

VEGETATION
* A substantial reduction in sunlight available to a sunlight-sensitive faature of the rasource to less than
the minimurm time necessary for its survival (when there was sufficient sunlight in the future without
the project).

+ Areduction in direct sunlight axposure where the sensitive feature of the resource is already subject to
substandard sunlight {L.e., lass than minimum time necessary for its survival).

HISTORIC AND CULTURAL RESOURCES
& A substantial reduction in sunlight available for the enjoyment or appreciation of the sunlight-sensitive
features of an historic or cultural resource.

OPEN SPACE UTILIZATION
s A substantial reduction in the usability of open space as a result of increasad shadows {cross reference
with information provided in Chapter 7, “"Open Space,” regarding anticipated new usars and the open
space’s utilization rates throughout the affected time periods).
FOR ANY SUNLIGHT-SENSITIVE FEATURE OF A RESOURCE
+ Complete elimination of all direct sunlight on the sunlight-sensitive faature of the rasource, when the
complete elimination results in substantial effects on the survival, enjoyment, or, in the case of open
space or natural resources, the use of the resourca,

In determining impact significance, it is appropriate to consult with the government agency under which jurisdic-
tion of the affacted sunlight-sansitive resource falls, including DPR, LPC, or other agencles, as reguired. Belowisa
non-exclusive list of examples of significant impacts caused by incremental shadows.

EXAMPLES
A chapel attached to a 19th century cathedral that is designated as 2 New York City Landmark, listed in the

State and National Register of Historic Places, and a designated National Historic Landmark would receive
incremental shadows on some of its stained glass windows from a proposed building. The review finds that

CEQR TECHNICAL MANUAL 8-27 MARCH 2014 Eprrion

WA 51.34-13
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Pradip Ashok Saymote , 2016. Geogle Sketch up: A Powerful Tool for 3d Mapping and Modeling,
Retrievedfromhttps://www.researchgate.net/publication/308968859 _Google Sketch up A Powerful

_Toeol for 3d Mapping and Modeling

IS8N: 2277.7962
5. UNDERSTANDING OF 3D MAPPING

Fleron, (2009) worked on “Google SketchUp 8: A powerful tool for teaching, leaming and
applying geometry”. This work is very good explanation about the epplication of Google
SketchUp which enables readens with on prior knowledge of Google SketchUp, sufficient
rich examples, According to him SketchUp is a powerful, sophisticated, user friendly
computer Aided Design program. 3D mapping is a technoloxy that creates three-dimensional
views of objects on computer screens. This type of technology is often used in modem
computer programs to provide a life-like view of a place or thing on & map, It is a good tool
for people who trave] or hike in unfamiliar areas. Building schematics are blue prints of real
phenomena. This tool makes it easy to draw a three-dimensional view of the spatial entities.
This created desixn is usefill for inderstanding reality to unkmnown visitors [5).

Designing a locality it requires careful thought and special skills, Historically, this type of
design required many months of planning and wtistic drawing. 3D mapping techmology is
often used fo create cities and infrastructure requirements for towns. This tool helps planners
and governments to create roads, bridges, and railways. 3D mapping is used in many areas of
business and day to day life. This type of mapping is useful to users 1o understand the
complex ideas, objects in the nature and phenomena.

A. What is Google SkatchUp?

The Google SketchUp softwere can be downloaded as feeware by Google, fom
hittp:/fSketchUp,google.com. It can be used in different stages of the deaign process. This
application is like 3D CAD engineering modeling. Moreover Google SketchUp allows users
to “play” around with their designs [6).

B. What are the possibilitiss?

Googla SketchUp has & Jot of possibilities and needs a low amount of pre-Imowledge to get
started. Still some knowledge about models, building models and using models ia can be get
through its help. There might be few doubts for the new users but this can be solved by easy
help and demonstrated videos, There are tools for selection, drawing, camponent, view and
sharing the drawing designs (7],

c. Advantages & Disadvantages of Google Sketchlip

The Google SketchUp is having some pros and cons sre such es. Ac an advantage this
software is very vimple and sasy feeware to use, It is very cost effective salutation to creats
D duignmdmodeling‘.mmmﬂnedpmmﬂwmkuhew model by waing this
software. Also this software is having good help tool and video tutorials. Same time the
complicated drawings are difficult to create and extrude. More proceedings will be needed to
create and extrude with a complicated base drawings. In brief there many advantages due to
which are users are utilizing it in various applications [6, 7].

6, WORKING WITH GOOGLE SKETCHUP

SketchUp is very Interesting and usefil software, Ity Ausctionality is described below.

Baser, Laudien, and Bareth worked on “Campuy GIS routing — A wed based LBS for the
univensity of Cologne. The study carried by him shows that a wed based application provides
general spatial visualization of campus iy more effective. He has created pedestrian routing
application which iy embedded into the latest version of campus GIS,

wirfl #.34-18
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Peter G. Ellis, Paul A. Torcellini, and Drury B, Crawley, 2008. ENERGY DESIGN PLUGIN: AN
ENERGYPLUS PLUGIN FOR SKETCHUP. Third National Conference of IBPSA-USABerkeley,
California. July 30 — August 1, 2008 (mth 1)

ENERGY DESIGN PLUGIN: AN ENERGYPLUS PLUGIN FOR SKETCHUP"
Pctcr G. Ellis’, Paul A Torcellini’, and Drury B. Crawley’

National Rencwablc Energy Laberatory, Golden, CO
*United States Department of Energy, Washington, DC

practical for the design process. Ideally, the design

ABSTRACT

This paper desribes the Energy Design Plugin, 2 new
soffware plugin that aims to integrate simulation as a
ool during the earliest phases of the design process.
‘The plugin c:m'phs the EnergyPlus whole-building

‘simmufation engine to the Google SkeichUp™ drawing:

‘program.; ’Lu’mgm; ‘thei ‘powerful’ SketehUp

‘apphc:hnn programining mtnﬁu, we developed a
plogin that /extends. the, capabilifies of SketchlUp to:
allow Ewﬂl’lus'bui]dm{moduh to.be dﬂrtloped in:

3D wh.tlg faking ‘advantage - of all. of, the. mative
=Sht:hUp' czpabimus, ‘inchuding’ lintuitive -tools,

ddhut nndu'u:g Tocdes, and restistie shading. 'I'lu
fmodl.l guometry can be saved fo.create an EnargyPlus
mpulﬁ.h Eﬂshng:qmtﬁhsmhoymd,edlhdm
‘the: SkctchUp snviroomine, and saved again. Already
‘wall-astablished as a popular ool amang architects and

‘designars, SketchUp offrs 2 familiar, easy-to-use
‘interfice that, when coupled with the plup.n, could’

‘make building energy simulation more accessible for
‘architects, designers, and students during the design
process.

YWORDS

eperpy simulation, EnergyPhus, SketchUp. praphical
user interface, design process, conceptual phase

INTRODUCTION

Although building energy simulaton iz a useful tool for
pradicing performance and comparing desizn ophions,
maost enerpy simulation occurs too late in the design
process. In the traditional design process, the energy
engineer uses simulation (if at all) az a tool for
equipment sizing and code compliance only after the
architect has completed the architectural design. Pant
of the problem is that existing simulation toels are not

team would use building energy simulations to guide
the architechusl design from the earliest phases of the
project. Experience with neal buildings has shown that
low-energy design is not intuitive and that simulation
should therefore be an intepral part of the desigm
process (Torcellini e 21, 1999; Hayter et al. 2001). But
thi is usually not possible because the development of
the enerpy mode! that describes the building design is
time-consuming and requires a skifled specialist.

EnergyPlus is a2 whole-building energy simulation
program developed by the US. Department of Energy
(DOE). EnergyPlus is the next generation of building
simulation program and offers many advanced
simulation capabilities (Crawley et al  2004).
However, EnergyPlus is a simulation engine only—it
does not have it own graphical user interface (GUI).
Maoually entering detailed, 3-D geometry data can be
difficult and prone to errors. Third-party GUIz for
EpergyPlus are approaching matwity, but are not
necessarily aimed at the eardiest phates of the design

process.

In 2005, we began a tazk to find way: to integrate
simmlation inte the earhiest phases of the desiga
process. Work on the Energy Design Plugin began aza
pilot project to explore the coupling of EnergyPhus to a
commercially-available 3-D drawing packape. The
concept was to leverage the capabiliies of an
established GUI and build on an existing market and
user base, instead of developing an entirely new
program from scratch.

We began further development of the plugin in 2007
with the objective to deploy a version of the Energy
Design Plugin for publie use. It was decided that the
plugin and its source code would be releazed under an
open source license to encourage collaborative
development on futare versions.

* This maguscript has beee atshored by Midwest Research Instimte under Coutract No, DE-AC36-99G010337 with the U.S. Deparunant of
Everzy, The United Stases Govemoment ratains and the publishar, by accepting the article for publication. acknowiedges that the United States
Govemment Tefains 1 noc-exclusive, paid-up, imevecable, werdd-wide license to publish or reproduce the publithed form of this anaseript, of

allow othars to 80 50, for Uried States Govemiment pruposss.
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ENERGYPLUS PLUGIN FOR SKETCHUP. Third National Conference of IBPSA-USABerkeley,

California. July 30 — August 1, 2008 (111 4)

SKETCHUP

Google SketchUp™ 6 is a 3-D drawing prozram that
offers the advanced visuslization capabilities of more
expensive computer-aided design (CAD) packages, but
with a pouch simpler and more intuifive interface that
facilitates the rapid sketching of designs. SketchUp is
available in free and professional versions for
Microsoft Windows or Mac 05 X platforms. (The
plugin will work with either free or professional
versions, but currently only o Windows. A Mac O5 X
plugin 15 under development for a future release.)

The hallmark of SketchUp is its easy-to-use GUL The
program enables a user to easily manipulate and edit
designa in 3-D. As with a CAD program, the user can
sl accurately measure distances and add dimension
markings,; The propram also feahwes a variety of
Tendering: ‘options,” including ‘bitmap: textures,
shadowing, and x-ray mode, a3 well as fdifional
rendering. ‘modes. ‘such -as: black-and-white' line
drawings, or a rough “skelchy” style that imitates a
bhand-drawzn architectural draft.. By entering the
longitude, latitude, dafe; and time, SketchUp can
perform shadowing studies for a project. The
‘shadowing faahire can ba useful for examining passive
selar building desipns.

Bart of the appeal of coupling EnergyPlus to SketchUp
is that it 15 already a well-koown and popular tool
amony architects, desigmers, and students. Firsthand
accounts suppest that SkeichUp is widely used by
architects during the conceptual phases of projects. An
initial design proposal is rapidly “sketched” with
SketchUp to show the building form and massing, and
then submitted to the client, The client provides
feedback to the architect and mequests chinges. The
architect and client might iterate over several SketchUp
models untl the client is fally satisfied with the design
concept. The project then moves forward to design
development, where the SketchUp model is exported to
become 2 much more detailed CAD model The
conceptial phase of the design process—when the
SketchUp miodels are being used by architect and client
to make decisions about the building form and
massing—is precisely when energy simulation can
provide the most helpful feedback to influence the
design. SketchUp is optimally positioned in the design
process workflow for coupling to an ensrgy simulation
tool Once the project moves to the CAD model, it is
usuzlly too late or too expensive to revisit the design of
the building form and massing,

Application Programming Interface

The strength and flexibility of the SketehUp application
prozramming interface (API) is another reason that the

e

program was selected for the orxinal pilot project.
The SketchUp API allows plugins to be created that
add custom functionality to the program.

The API provides acceass to most of the fanctonality of
the SketchUp user interface. It enables custom contrels
such as menus, toolbas, and specialized drawing tools
to be added. The AP can interzet directhy with the
SketchUp model to inspect, create, modify, and delets
3-D cbjects. The urdarlying paradigm for the API is
fully object oriented.

All the API calls ame accessed by using the Ruby
propramming languape (Matsumeto 2001; Thomas
2005). Ruby is a high.level, cbject-oriented languazre
similar to Swmalltalk or Lisp, and ts an interpreted
lanpuape like Perl or Python Because Ruby programs
are not compiled, they are often easier and faster to
develop, They do, howsver, require a separate
interpreter program to run them  SketchUp provides itz
owt embedded Ruby interpreter o execute all the cade
for plurins, Another advantage of Ruby, like many
interpreted lanmnages, is that it is platform-independent
and can run the same code on Windows, Mac OS X, or
Linux  Although Ruby has no native GUI eapabilities
for handling dialog windoews or graphics, it can be
coupled to several third-party GUI toolkits.

ENERGY DESIGN PLUGIN

An alpha version of the Energy Design Plugin was
releazed in January 2008 to 2 small moup of testers,
The first befa version (0.9.3) was publicly releazed in
early April 2008,

Features

The cument release of the plugin (0.9.4) has three
major features:

*  Geometry aditing capabilities
¢ TEnergyPlus nin manager
¢ Dt visualization capabilities

First and foretnost the plupin s an easy-to-use
geometry editor for EnergyPlus. It allows the user to
create 2 building geometry fom scratch: add zones,
draw heat transfer surfaces, draw windows and doers,
draw shading surfaces, ¢te. All EnergyPlus geometry
objects are drawn with the standard tools provided by
SketchUp. The SketckUp model can then be zaved as
an EnergyPlus icput file. Existicg input files can also
be opened with the plepin, edited in the SketcHUp
environment, and saved again (Figures 1 and 2).

If the input file is complete, the plugin can nse the nm
manager to launch an EnergyPlus simulation. When
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Abstract.

This rassarch presents method of evaluating 3D computer aided design program- Google
Sketchtp for analyzing daylighting and shading of building. The aim is to explore Emitation and
accuracy of simulating result from Google SkelchlUp when comparing with result from scale model.
The research method was conducted by constructing a set of oﬁmputer models of south-facing wall
and a set of scale models of wall with three shading devices, horizonta!. vertical and mixed shading
devices consecutively. They were then assessed for its shading effect on March 21, June 22,
September 23, and December 22 at 9.00. 12.00, and 12.00 for each day. The results shaowed that
shading effact on the wall of each pair were nof different. Furthermore, the study showed that
Google SkefchUp could be more accurate and simpler to use when comparing with the method of
using scale model. The last parl of this research give guideline for architects 1o use Google

SketchUp for designing shading device to prevent direct sunlight on buflding.
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City Environmental Quality Review, CEQR., 2014. CEQR TECHNICAL MANUAL : SHADOWS.
MARCH 2014 EDITION Retrieved March, 4, 2020 from https://www].nyc.gov/assets/oec/technical-
manual/08_Shadows_2014.pdf Coastal and Social Resiliency Initiatives for Tottenville Shoreline DEIS,
Chapter 8 Shadows, page 7-3

plie
SHADOWS |5k
ister nomination form for State/National Register listad propertias. The State/National Register listings com-
prise the entirety of the building and/er structure and do not distinguish between publicly and privataly ac-
cessible interiors. Bullding interiors that are State/National Register listad or eligible, or LPC designated, are
included in the types of resources that may receive potential shadow impacts. All other interiors are not con-
sidered under this type of analysis. Consult with the staff of the LPC to confirm presence or absence of sun-
light-sensitive features on LPC and 5/NR eligible properties.

430, DETEAMINING IMPACT SIGNIFICANCE

The scenarios Hlustrated below provide general guidelines for determining impact significance and supplemant
the considerations described in Sections 410 and 420. ‘As with evéry technical area, sach project must be coiisid-
‘ered on its own merits, taking inte account its unique circumstances. For instance, the pracise location of the in-
cremental shadow within the sunlight-sensitive resource {or the presence of well-lit resources in close proximity
to the affectad resource) may he highly relevant bacause the incremental shadow may affect specific features
that are key to the character, use, survival, or enjoyment of the sun-sensitive resource. For the purposes of CEQR,
the datermination of impact significance in ambiguous cases should be done in a conservative manner. In all cas-
a3, the rationale for the determination of impact significance should be clearly presented in the resulting envi-
ronmental review document.

In genersl, an incremental shadow is not considarad significant when its duration is no longar than 10 minutes at
any time of year and the resource continues to receive substantial direct sunlight. A significant shadow impact
generally occurs when an incremental shadow of 10 minutes or longer falls on a sunlight sensitlve rasource and
results in one of the following:

VEGETATION
¢ A substantial reduction in sunlight available to a sunfight-sensitive feature of tha rasource to lass than
the minimum time necessary for its survival (when there was sufficient sunlight in the future without
the project).

+ A reduction In direct sunlight exposure where the sensitive feature of the resource is already subject to
substandard sunlight {ie., less than minimum time necessary for its survival).

HISTORIC AND CULTURAL RESGURCES
s A substantial reduction in sunlight available for the enjoyment or appreciation of the sunlight-sensitive
features of an historic or cultural resource.

OPEN SPACE UTILIZATION

s A substantial reduction in the usability of open space as a result of increased shadows {cross reference
with information provided in Chapter 7, “Open Space,” regarding anticipated new users and the open
space’s utillzation rates throughout the affactad time periods).

FOR ANY SUNLIGHT-SENSITIVE FEATURE OF A RESOURCE

s Complete elimination of all direct sunlight on the sunlight-sensitive feature of the resource, when the
complete elimination results in substantial effects on the survival, enjoyment, or, in the case of open
space or natural resources, the use of the resource.

In determining impact significance, it is appropriate to consult with the government agency under which jurisdic-
tion of the affected sunlight-sensitive resource falls, including DPR, LPC, or other agenciss, as requirad. Belowisa
non-exclusive list of examples of significant impacts caused by incrementzl shadows.

EXAMPLES
A chapel attached to a 19th century cathedral that is designated as a Naw York City Landmark, Histad in the

State and National Register of Historic Places, and a dasignated National Historic Landmark would receive
incremental shadows on some of its stained glass windows from a proposed building. The review finds that

CEQR TECHNICAL MANUAL &-27 Marcr 2014 Eotrion
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