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Green building basics ?

Green building is the practice of creating structures and using processes that are
environmentally responsible and resource efficient throughout a building’s life cycle.
That life cycle respectfully analyzes and integrates site selection through design,
construction, operation, maintenance, renovation and deconstruction. The practice
expands and also complements the classical building design concerns of economy, utility,

durability, and comfort. 1
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Impacts of Buildings and Construction

* 72% of electricity consumption2

* 39% of energy use3

* 38% of all carbon dioxide (CO2) emissions4

* 40% of raw materials use5

* 30% of waste output (136 million tons annually)6
* 14% of potable water consumption?7

So sustainability isn't energy reduction only
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Convention Method
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DESIGN PHASE

Conceptual design
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SCHEMATIC PHASE

Conceptual design
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DESIGN PHASE
Detail design
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REVIT PRACTICE

Architecture

Autodesk Revit 2017 - STUDENT VERSION -
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How do these settings affect eneray analysis?
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LEVEL OF BIM

*WE NEED LANGUAGE TO TRANSFER DATA TO OTHER SOFTWARE




Concept of environmental Calculation
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GREEN BUILDING XML
CONSTRUCTION OPERATION BUILDING INFORMATION EXCHANGE
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ENERGY CONSUMPTION - HVAC LOAD - THERMAL COMFORT
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What is Green Building XML (gbXML)?

Green Building XML.:

“Language” to help minimize human involvement,
translation errors, and dramatically increase
productivity when transferring building information
from one software tool to another
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DATA TRANSFER

Click to save a picture to your desktop,

Data Capabilities

3D planar polygon geometry

2D rectangular polygon geometry
Space boundaries (15! & 2")
Opaque constructions and materials
Thermal and emission properties

Costs including LCA (embodied, first, and
future)

HVAC equipment
Glazing, shades, and their operation
Internal and external equipment

Energy, power, efficiencies, water use, physical
characteristics

Lighting and controls
Schedules




|<?me version="1.0" encoding="UTF-16"?>
<gbXML useSIUnitsForResults="true" temperaturelUnit="C" lengthUnit="Meters" arealUnit="5quareMeters" volumeUnit="CubicMeters" version="0.37" xmlns="http://w
<Campus id="aimooo2">
<Location=
<5tationld IDType="WMO"=188144_2006</5tationld>
<ZipcodeQOrPostalCode=ooooo<fZipcodeOrPostalCode=
<Longitude>31 37504</Longitudes
<Latitude=30.12373</Latitude>
<Elevation=74.0664</Elevation=
=CADModelAzimuthzo</CADModelAzimuths=
<MName=30.1237335205078,31.3750400543213<fMName>
z{Location=

[
| <StreetAddress=30.1237335205078,31. 3750400543213 </StreetAddress: [
I <Area»2250 42<[Areax [
| <5pace zoneldRef="aimo367" light5cheduleldRef="aimo422" equipment5cheduleldRef="aimos 22" peopleScheduleldRef="laimo4 28" conditionType="Heated And Ci
| <PeopleNumber unit="MumberOfPeople">0.6687227<(PeopleNumber> I
: <PeopleHeatGain unit="WattPerPerson" heatGainType="Total">131 882<[PeopleHeatGain> I
I <PeopleHeatGain unit="WattPerPerson" heatGainType="Latent">58 61422</PeopleHeatGain> |
L <PeopleHeatGain unit="WattPerPerson" heatGainType="5ensible"=73.26777</FeopleHeatGain:= |
ZLightPowerPerArea unit="WatiPersquareMeter>10 76391<JLightPowerPerArea> — —~ ~ ~ ~ — — - =~ = = 7 -

<EquipPowerPerArea unit="WattPerSquareMeter">13 gg308</EquipPowerPerArea>
<Area=1g.10636</Area>
<Volume=64 96163</Volume:
<FlanarGeometry=
<PolyLoop>
<CartesianPoint=
<Coordinate>43.78491</Coordinate>
<Coordinate>-115 g831</Coordinate>
<Coordinate>1.95</Coordinate>
={CartesianPoint:
<CartesianPoint=
<Coordinate>46.29332<fCoordinate>
<Coordinate>-115 g831</Coordinate>
<Coordinate>1.gg<fCoordinate>
={CartesianPoint:
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ADVANTAGE OF GBxml

Why gbXML?

Facilitate the transfer of
building information
stored in CAD-based
BIM to engineering
analysis software tools
All in the name of
helping architects,
engineers, and energy
modelers to design
more energy efficient
buildings
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IMPACT OF 6D

*PROTCOL
° BXP The below Goals are considered the major BIM Goals for the cumment project phases and can be developed & exiended due to
°LOD

*BOQ

project requirements

GOAL DESCRIPTION POTENTIAL BIM USES

a Eliminats Clald Mandiisde

BIM SUBMITTAL ITEM FORMAT







BIM USE

30 Modeling

SOFTWARE

Rewit

30 Coordination

Revit, NavisWorks

4D Modeling

Visualizaton

MavisVWorks

3DsS Max, NavisWorks

Cost Estimation

MNavisWorks

Method Statement Simulation

MavisWorks

Site Utilization Planning

Ciwvil 3D, MavisWorks

FACILITY

DOCUMENTATION




Bim role

Designer

Environmental Designer

Civil

Mep




Case Study -1
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Case Stu

*Petrojet

Lawut | Construction '_Openings | Cutputs || CFD |

(&

S Template

=

Froject construction template

|gbXML Basic Wall: INTERIOR - 125 mm Brick - [

Edit construction - gbXML Basic Wall: INTERIOR - 125 mm Brck - am8084

Laysrs | Surface properties | Image | Caleulated | Cost | Condensation analysis |

o |

L Construction Layers

Name gbXML Basic Wall: INTERIOR - 125 mm Brick - aim8084

Setthe number of layers first, then select the material
and thickness for each layer.

| Category
S Regian

Defintion method

Mumhber of layers

Sphdaterial

Thickness (m)
[ Bridged?

Sehdaterial

Thickness (m)
[ Bridged?

pMaterial

Thickness ()
[ Bridged?

Model data

Impored
General

1-Layers
ghxML Cement plaster - Sand Aggtegat
0.0200

gbxML Brick. Comman: 125 [mm] - aimé
01250

ghXML Cerment plaster - Sand Aggtegst

0.0zo0

Ell}:' Insert laver

| X Delete layer

Bridging

You can also add bridging to any layer to model the
effect of a relatively more conductive material bridging
a less conductive material. For example wooden joists
briging an insulation layer.

Note that bridging effects are NOT used in EnergyPius, but
are used in energy code compliance che quinng
U-values to be calouiated according to BS EN IS0 6946

Energy Code Compliance
You can calculate the thickness of insulation required
to meet the mandatory energy code U-value as set on

4| the Energy Code tab at site level.

This calculation identifies the ‘insulation layer' as the
! layer having the highest r-value and requires that no
bridging is usedin the construction.

EE‘ Set U-Value

\ Inset layer \ | Delete layer

| Help | | Cancel | |




Fuel Totals - petrojet building, petrojet
EnergyPlus Output 1Jan - 31 Dec, Monthly Evaluation

Fuel Totals - petrojet building, petr ] ERCRICH (VAo ¥

EnergyPlus Output 1Jan - 31 Dec, Annual
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Manth
Electricity (Wh/m2) | 8643.35  8502.80 11028.04 1407463 1830532 19531.64 2480245 24565.64 2098910 19000.63 1199953 9049.25
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Electricity (Wh/m2)x10"3 190.49
Gas (Wh/m2)x10"3 597




Quality control & Quality assurance
* ENERGY SUMILATION DEPENDED ON QUALITY CONTROL

Quality Project Focus is on process
Assurance Execution improvement

Purpose is to
Monitoring & check and test that
Controlling quality
of Project requirements are
met
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