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Otak Signed the AIA 2030 Commitment in 2011

I
Formed Green Otak (GO) Committee
]

GO Operations GO Training GO Practice
e Office Energy Use * Promoting Staff e Improving Design
® Waste Reduction and Accreditation Process To Make
Supplies e LEED “Greener” Work
® Transportation e WELL e AIA 2030 Design Data
® ECO Districts Exchange
® Envision
® Net Zero
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Net Zero » Energy Modeling Software

Emerging Leaders | |
2020 Report *  Preparing Architectural Model

Agenda

*  Method for Energy Modeling
»  MEP Integration/Advanced Analysis

* The Road Forward...




AUTODESK
. REVIT 2020

Why Revit?

* BIM Management

* EnergyPlus/Insight Energy Modeling

» Widely Used

 Future Standards Integration Potential
» MEP Integration

d\ AUTODESK.
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Preparing Architectural Model for Energy Modeling —

Join wall assemblies to
roof and floor
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Add slab edge assemblies
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Correct building location
and orientation

Make sure proper BIM
model information is

loaded
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Method For Energy Modeling oK

R-Value Creation

Assembly

lily: Basic Wall

e: HT.01-248 WD-NR

3l thickness: 0" 10 5/16"

istance (R): 0.0000 (h-ft2-°F)/BTU

rmal Mass: 0.0000 BTU/F

i EXTERIOR SIDE

Function Material

Finish 2 [5] Siding - Board & Batten 12" 0" 11/16
Finish 1 [4] Wood - Furring 0" 03/4"
Membrane Layer WREB (Weather Resistive Barrier) 0 0"
Substrate [2] Wood - Sheathing - Plywood Elo 05/8"
Core Boundary Layers Above Wrap " 0"
Structure [1] Wood - 5tud Layer with Batt Insulation _
Core Boundary Layers Below Wrap o/
Finish 2 [5] Gypsum Wall Board 0" 05/8"

TNTERTAR STNE




Otak
i\

Input thermal values for walls, windows, doors, roofs, etc.

Identi Graphics Appearance ‘ Thermal | +
Glass - Standard Thermal Solid Solid: Glass Yy E EE
;:—,Q Glass Fiber Batt
Glass Block Thermal Solid Solid: Glass P Information
¥ Properties
Glass Fiber - Foil-Faced Thermal Solid Solid: Insulation-Fibers Transmits Light
: . . . . Behavior  Isotropic
Glass Fiber Batt Thermal Solid Solid: Insulation-Fibers
Thermal Conductivity 0.0480 btu/(hr-ft-°F)
Glass Fiber Board - Organic Bonded Thermal Solid Solid: Insulation-Fibers Specific Heat 0.2197 btu/(Ib-°F)

Density 2.00 pound per cubic foot
Glass Foam Thermal Solid Solid: Insulation-Fibers

Emissivity 0.90
Permeability 17.4784 grain/(ft®>-hr-inH
Granite Thermal Solid Solid: Stone 2/ grain/( 9)
Porosity 0.01
Gravel Thermal Solid  Solid: Earth Reflectivity 0.00

Electrical Resistivity 1.0000E+10 Q:-m

« Thermal Values can be generated using Revit's custom options or by using a BIM manager to

create assemblies.

« Check all assemblies in structure. Do not assume Revit default values are correct.
» Always compare with as many data sources as possible.
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Bef d After Th | Input — R Value G ted
Assembly EQIT ASSEMDIY
nily: Basic Wall Family: Basic Wall
ik e 0' 10 5/16" N O R_Va | u e Total thickness: o' 10 5/146" CC u rate a u eSampI
sance (R 0.0000 (fz-oF )BT —— e
rmal Mass: 0.0000 BTU/°F
yers e EXTERIOR SIDE
EXTERIOR SIDE Function Material Thickness Wraps
Function Material 1 [Finish 2 [5] Siding - Board & Batten 0" 1 1/16"
Finish 2 [5] Siding - Board & Batten 12" 0" 11/16 2  |Finish 1 [4] Wood - Furring 0" 03/4"
Finish 1 [4] Wood - Furring 0" 03/4" 3 |Membrane Layer WRB (Weather Resistive o 0"
Membrane Layer WRB (Weather Resistive Barrier) 0" Q" 4  |Substrate [2] Wood - Sheathing - Plyw 0" 0 5/8"
Substrate [2] Wood - Sheathing - Plywood Elo o5/2 | |2 [SSISESEREN Myery Nhove e 008
Core Boundary 1 rs AL Wrap o 0" 6 |Structure [1] Wood - Stud Layer with }0" 7 1/4 [«
- - : " 7 |Core Boundary Layers Below Wrap 0 o
Structure [1] Wood - Stud Layer with Batt Insulation 0" 71/4 8 |Finish 2 [5] Gyhsiin Wall Board 0" 05/8"
Core Boundary Layers Below Wrap o o
Finish 2 [5] Gypsum Wall Board 0" 05/8"
INTERIORSDE
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Loading Energy Model To Insight Database

I AUTODESK' INSIGHT INSIGHTS  LEARNING ~ SUPPORT ~ (D [l ALEXSMITH ~

Insights
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18708 - Wood Village Apts
(% 1.16.2020 - 02:50 PM

LLL ]

18026 - West Park 7 19401 - Lombard Storage Test
Lk n 0 0z . . .
18508 - Kirkland Place M1 e w R o : ® 1.16:2020- 11:55 AM 3
(© 1.16.2020- 1143 AM E 1 eun o 2 ®x% Mo

Y 7 B

17943 - West Coast Project Study
(D 1.16.2020- 11:36 AM .

B 7 B

T B . CLURICUNE e
=
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Beaverton Mixed Use_Energy Model_Asmith
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Predicted EUI \ /

i - _ Insight provides a visual

, III - aid analysis tool that
Benchmgrk ‘% 1% m m{rrr’s‘? a”OWS fOr easy data
“omparison | | | IRERE analysis and variable
| - manipulation.
' ; B— |




HVAC a Liphting Efficiency a Plug Load Efficiency a
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2 HVAC Types = Lighting Efficiency = Plup Load Efficiency
s i > MR & Just a few of the variables you
$lyeezea8: e : s g s can change with Insight
T 50 = :.-: T s0 i
) . i . « HVAC
. : 9 -9 9 . . .
i * Lighting Efficiency
® * Plug Load Efficiency
» ®  Roof Wall, Window Insulation
* Orientation

Hoof Construction

WWH - Western Walls




Insights / Beaverton Mixed Test DM

2001271 Model Comparison "

# Scenarios. | Sample- Architecture 2030«
b =

K e Sy

Sample - Net Zzro *

Beaverton Mixed Use_Energy Model_As... _
| Sample - Architecture 2030 W

AlA 2030 *

Beaverton AM DM v

Create Custom Scenarios  Insight will automatically change insulation

« AlA 2030 values, orientations, HVAC, etc. in order to

* Net Zero provide a closest possible match to custom Otak
* Local Requirements scenarlos. 71N




AlIA 2030 Design Data Exchange

« DDX allows for Energy 2 Energy Analysi

Modeling Tool data entry secescmsmee: o
e Define source and enter e uveosavicecoices [ T [— -
predicted EUI from crerey Modeling Cost (Prase) 5
energy modeling ot 41 Phase = $ 0
software

Responsible Party Please select

Annual Energy Cost Savings ]

|: Fuel types, renewables, and emissions

® Ve ry Sma I I pe rce ntage Of 3. Baseline & Target Energy Use Intensity
d ata so fa I h asS b een Sefine Baseline + @) BASELINE GOAL* PREDICTED ENERGY USE *

generated using Energy = 54.2 16.3 sz.ezr

1.__ ) Mational Average

M O d e | S q_i:j Crther » kBtu/ st yr kBt s yr

DDDDD

[Predicted ELII




MEP Integration/Advanced Analysis

e |ncrease communication
with MEP teams

» Allows for early design
changes

e Faster COMcheck

» State/Federally accepted
energy modeling reports

¢ Zones «

lex.smithHK3E)

f_ scnedurgy Cluantities

Q System-Zones

Reports & Schedules_.-

[@ Analytical Spal

Systems Analysis

Select analysis workflow:

[ + Annual Building Energy Simulation

HVAC Systems Loads and Sizing




Electricity Peak Demand (kW)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Electricity Peak Demand (kW)

13-
12+
114

Detailed Report Example Data

Month

Window-Wall Ratio

Gross Wall Area [ft2]

Above Ground Wall Area [f2]
Window Opening Area [ft2]
Gross Window-Wall Ratio [%]

Above Ground Window-Wall
Ratio [%]

Total Morth {315 to 45 East (4510 135

deg) deg)

337642 §23.48 853.66
3376.42 92348 85366
727.92 334.52 286.58
21.56 36.22 3357
21.56 36.22 3357

[ ] WaterSystems
B HeatRecovery
B Humidifier

P HeatRejection
B Pumps

Bl Fans

[ ExteriorEquipment
B IntenorEquipment
[ ExteriorlLights

[ ] InteriorLights

I Cooling

I Heating

South (135 to 225
deg)

086.48
086 .48
52.93
537
537

West (225 to 315
deg)

612.79
61279
53N
8.80
8.80
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The Road Forward

* Increased collaboration on federal, state and local levels
» Standardization of energy modeling practice
* Increased regulation and implementation of energy code

» Demand from tenants will play a huge role
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