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About the speaker

Duygu Yenerim, PhD

Texas A&M University, PhD in Architecture
Middle East Technical University, M Architecture

PhD research focuses on the capabilities and benefits of
utilizing BIM to aid low-income residents in building more
sustainable and energy efficient homes. She has been
working with Page since 2014 where she is a BIM Manager.




About the speaker
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University of Pennsylvania, M Environmental Building Design
Union University, M Intercultural Studies
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Combines a research-based approach with a client-centric
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thinker and her ability to “speak engineer” to work across the
firm’s interdisciplinary practices to integrate building

performance analysis into project delivery methods and tools.
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How do we use energy modeling
as a design tool?

How do we run models
earlier and more often?



p T o [ L
. . ';.tl,'.'l "’:EL-L':EHE'-_."" .

i
L
=~ o
— L

Building Science

o

e

e

-
4 o
I
=L
o 1 ”

JEngineéring




5
"




Pre-Design

1 Simple box
model

2 Conceptual

design
modeling

Schematic

Design

architecture

3 Load reduction
modeling

4 HVAC system

selection
modeling

Design
Development

5 Design
refinement

Construction
Documents

engineering

6 Design integration &

optimization

7 Energy simulated-

alded value
engineering

Code Performance

Construction
Administration

Occupancy

Operations

10 As-bullt energy

11

nerformance

Post-occupancy

performance
comparison




Design Opportunities

—

Climate

Passive Opportunities
Massing Optimization

Glazing Optimization
Solar Access

Building Envelope
Energy Benchmarking

Shading

Daylight / Glare
Energy Optimization
Thermal Comfort

Cost of Design Changes

Pre-Design

Schematic
Design

Design
Development

Construction
Documents

Construction
Administration




Building Performance Analysis (BPA)

Ability to estimate the impact performance of a design solution
Performance measures are investigated with actual quantifiable data and not rules-of-thumb;
Use detailed building models to simulate, analyze and predict behavior of the system,;

Can produce an evaluation of multiple design alternatives.



Answers to clearly defined questions

WHAT IS THE DESIGN GOAL?

Energy cost savings, Improved energy performance, Peak load reduction, Glare reduction, Cost, etc.

WHAT ARE THE DESIGN OPTIONS TO COMPARE?

Building orientations, Building masses, Window to Wall ratio variation, Glazing types, etc.

WHAT IS THE PERFORMANCE TO MEASURE?
kWh / year or EUI, BTUs / sf, % of floor area with glare, etc
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Goals

Why improvement matters

Prescriptive Energy Code
IECC

Reduce HVAC Loads
Pursue LEED, AEGB,
Achieve higher performing

Performance Energy Code
IECC, ASHRAE 90.1

Improve Energy Savings
LEED, AEGB,
Higher performing

Net Zero ready

Phase

When to evaulate

Pre-design

SD

DD

CD

CA

Post Occupancy

Options

What to evaulate

Site Evaluation

Mass / Height / form
Orientation
Contextual shading
Outdoor spaces

% of Glazing
Location of Glazing
Glazing properties
Wall / Roof properties

Overhang

Louvers & Fin

Frit

Dynamic glazing
Perforated screens

HVAC System type

Lighting power density

Controls strategies
Renewable

Analysis

How to evaluate option

Climate analysis
Heating/cooling degree days
Natural ventilation potential
Dry/-wet bulb temperatures
Outdoor thermal comfort

Solar Insolation
kBTU/sf

Window to Wall

% Glazing per facade

Simple Box model
% energy reduction
EUIl estimate

Load Reduction analysis
Peak Load (tons)

Design Refinement model

% Energy reduction

Design Optimization model

% Energy reduction

CFD modeling
Wind pattern

Standards Verification

Software

What tool to use

Climate Consultant
Also reference office standard
climate reports

Insight
FenestraPro
Windows

Therm

IES

Ladybug (Revit)
Ladybug (Rhino)
Honeybee (Rhino)

Flow Design
Butterfly (Rhino)

Tally

ComCheck
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Current: Our design process Is
dictated by our technology.

Goal: Our technology should
support our design process.
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Cellings are bounding.
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Missing areas when imported into IESVE
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What information do we need when
to make more environmentally
iInformed design decisions?

SCOPING
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Si(sJJM Create: Save shadow model as a detached model
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Modeling: Create spaces for any area to be analyzed.

Workflow adopted from ATG
and Gausman & Moore
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https://www.youtube.com/watch?v=Pk1vzfE3a4k

Settings: Change “export gbXML" settings to Room/Space Volumes

Use the following settings

(") Use Energy Settings Edit...

Which export method should I use?

ok | [ Cancel

General | Details
[ Parameter Value
Building Type Office
Location ‘Houston, TX
Ground Plane 'LEVEL 01
BportCategory  Spaces
Export Complexity Complex
Project Phase New Construction
o STk e S

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

..................

‘Use Function Parameter

Building Service VAV - angle Duct
Schematic Types - <Building>
Building Infiltration Class  Tight

‘Export Default Values v

_ bext... | [SayeSettings| | Cancel




Export gbXML




Export gbXML and check using ladybug spider viewer for more detall.
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https://www.youtube.com/watch?v=0MXnrlj4iVs



https://www.youtube.com/watch?v=0MXnrlj4iVs

Import gbXML into another program.
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BPA-PROJECT INFORMATION
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BPA-BLDG PERF RESULTS.
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BFA-OPAQUE WALLS EFRERERTE R
; Heat Transfer
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Metal Buikdings Metal Builings [ SteeFramed Steel Framed Wood Framed Wood Framed Wood Other Qtner Below Gredde Wills | Beiow Grade Wals | Below Grade
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Basic Wall EXTR Bick on Mi_ 5t Basic Wall: EXTR Brick on Wil. Stud Brick, Common 3,456 SF 3 456 SF -2 7H ‘98‘ 918" ‘51 859G thf* “FVETU 0.0162
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e Information extracted from the model

Heat Transfer
Farily and Tyre i Unconnectes Height|  Thermal Resisance () Coefient (U Waerl Comme

EXTR-Brick on vl Stud

4 Basic Wall. EXTR Brick on M. Stud Exterior Brizk, Common 3456 8F
Basic Wall EXTRBrick on Mil Stud Exterior Metal Stud Layer 345 8F
Basic Wil EXTR-8nck on il Stud Exenor Gypeun Wall Board BAS S
E Basic Wall: EXTR-Brick on tl. Stud Exterior Air Spas: 3456 8F
c Basic Wall: DXTR-Brick on bkl Stud Cxterior 3456 87

E Basic Wall. EXTR-Brick on Ikl Stud Exterior Glass Fiber Reinforced Gypsam 3,456 5P
N

Basic Wall. EX 1R-Brck on bl Stud
1 Basic Wall. EXTR-Brick on Infl. Stud Brick, Common 3800 EF
Gasic Wall. DXTR-Brick on Infl. Stud Nietal Stud Layer 380087
Basic Wall. EXTR-Brick on Iufil. Stud Gypsum Wall Boord 3600 5F
Basic Wall. EXTR Brick on Mil. Stud |Air Spaee 3800 5F
Basic Wall. EXTR Brick on il Stud F 3800 5F
Basic: Wall FXTR-Brick on Wil Stud Glass Fber Reinforcad Gypeam 5,506 SF

618590 (0 T FJETU D0iE2
18550 (I FUETU
|6t8ssa peeerpmiu
18550 (1P FUBTU
18550 (P TUEBTU
61:8550 (h #°°FUBTU

EER L]

L EIEIE

61,8560 -1 FUBTU
61,8580 (h-f*"TNBTU
61.858G (h fi* “FYBTU
61.859 h fi* °FVBTU

6855 ih-fF=FuBTU

|61 Bssa = FuRTU

388883
slalala s s

Bisic Wall: EXTR Brick on . Stud
3 5 Diasic Wall: EXTR-Brick on . Stud Grick, Common 250581

Eiasic Wl EXTR Brick on 4. Stud hetal Stud Layer 2505 5F
Basic Wall EXTRBnck on bl Stud Ciypsum Wall Bosrd 2505 5F
Basic Wall EXTRBnck on b Stud i Space 25058
Basic Wall: EXTR:Brick on b, Stud Poiyisozyanurate. 25058F
Basic Wall: EXTR Brick on b, Stud (Glzss Fber Reinforesd Gypsum 2,505, 8F

51,8580 (h 4 FYBTU
61,8580 i FUBTU
618590 |1 FLBT0
61,8560 (h 1P FYBTU
61,8580 (e FYBTU
61,350 i 2 FYBTU

853%85?35?5
5 5 &|a|q|s

Basic Wall: EXTR Brick on il Stud
Basic Wil EXTR-Brick cn bl Stud Brick, Common 51 S I5TISF

W Basic Wall: EXTR Brick on Wl Stud hetal Stud Layer 511 87 EES

Basic Wall. EXTR Srick on i, Stud Gypsum Wal Boord 3511 5F 35115F
Basic Wall. EXTR Brick.on M, Stud Al Space 3511 5F 3515
Polyisoryanirate 3511 5F 35115F

Biasin Wall FXTRBriok on Wil Stud Glass Fiber Reinfored Cypsum 3,511 SF 3811 SF

[958 o FETU
18550 (107 TUETU
61450 h 1 FUBTU
51850 th 2 FUETU
61.8550 ih f*FIETU
18550 (I FIRTU

4laq b 5.

slssnny

Solar Heat
Gain  HestTransler | Glazing
Fanily Tyne Coufficient  Coefficient (U} Thickness |  Haight Cale frea  Matorial: Avea

CURT-PHL-Deuble Glazed Spandrel w Rigil Insulacion-7.5* hiullion Class, Spandrel |U]7 |D_3500 LEEALS L 48587
(CURT-PNL-Deuble Glazed ‘Spandrel w Right InsulzZion-7.5" hiullion Class, Spandrel 6514 55 8F 5485 8F
(CURT-PNL-Deuble Glazed Spandrel w Righl Insulezion-7.5° Mullion Glass, Spandrel 6514 56 5F 55.52 8F
CURT-PNL Double Glazed Spandrel w Right Insulzzion 7.5° Mullion Class, Spandrel E 6514 56 5F 5552 8F
CURT-PHL-Deubie Glazed Spanckel w Rigi Ineularion-7.5' Mullicn Clags, Spandrel -5 104 56 3F 5550 8F
CURT-PHL-Deubie Glazed Spanckel w Rigi Insularion-7.5 Mullicn Class, Spandrel -5 14" 5630 555287

3.805F

Soar Heat | Heal Transter
Gain i
Fanily Type : Coeflcient i Width

CURT-PNL Dauble Glazed Vsion Glase-Curlainesl 03 0. 061
CURT-PNL Double Glazed Wision Glass-Curtaimeail 028 8612
CURT-PNL Doubie Glazes Wishon Glass-Curtaimasl 026 861"
CURT-PNL Doubie Glazet ision Glass-Curtaimwal 026 861"
‘CURT PNL Doubie Glazed sk Glass Curtaimwal 026 8 712
CURT-PHL- il rtairteral 0% k @7
CURT-PHIL- v lass-Curtairreall X -7
(CURT-PNL-Deuble Glazed Vision Glass-Curtairmeall X T
Vision Glass-Curtairmeall T
Vision Glass Curtairmeall T
Vision Glass-Curlaimeall K AL

Level Family

LFVFL 0" DDIR-FXTR Double type AR flush | 60570 w7 lop frame: [Fsterior
LEVELD® DOOR-EXTR-CUR T-Double-Glass Ony ‘me’\\'«ﬂll’kwhbf_‘ia:s |E\nﬂ1nr

ONE PAGER




Information extracted from the model

ltem 1

WALLS v
I Heaat Teanafer
bak | 0 Farmily aed Typa Furciian Magain Kpma Mparial: Are Aing Wik Langth ] Hagul| Therrod Reswtws ) | Coiffeionl [U] | Waterint C
F
Basic Wl EXTR Brick on M1 Shid
F [ [fescwd exTeiickon it e [Foteiz [orck, Comvren AAER BALESF T-7 8 [%-Fix W-T A I
= E Basr Wal: EXTR Beck o1 M St I_mmr Jvictal St Larper LG EF BAEEEF [ R ¥.T ' EEE Jh 7 FyBTU Joanaz
i |F |H--:i'ﬂ EX TR Bk =4 NI Sas Falaial [ e el Bl S SATESF 1378 WE-BIE E-T &1 ESLE h 1P FYETU | [
[x E Basc Wal: EXTR Beck oa NI Sd I_m:ur I,_wsm:e LG EF BAREEF S BB ¥.T 'L BEE | 1T "F¥BTU Joanaz
i |F |n-=m EATR Hick = Wl Ses Faleizr Pl grasaaratas AATEEF SATEEF 1378 BB IE ¥-T &1 BS0E h 1P FyETU | [ [Rs
[ Ie |Basc Wal: EXTR Back oa N1 S JEdd=aw Jstms Fiber Feinfoeoed Gypsam (1485 5F 3486 5F 1T | ERERES w.T 51 8550 h It FIETU | (TR |
h
Basiz Wl E4TR-Brick on M1 S
[ [N [Basc Vol EXTR-Bickca T Sue [Eawiz Jorick, Covren AR REWEF T-1 1% [E-5iE ®.T A I
[r N Bast Wal: EXTR-Back o0 M1 Bt Ed=y Jvtctal S Layyer A0S LEDEF RS BB ¥-T LB Jh 1P VBT | (A
i |r.| |u=m| EXTR-Bic = W1 S Edaizt [ ovesan el B AEOEF SENLEF T-37E BE-BIE E-T A1 ES0 h 1P FyETL | [
[r N Bast Wal: EXTR-Back o1 NI Bd Ed=y F:m LN LB EF EF BB ¥-T LB | 1P VBT Joanaz
i |r.| |nmm| EX TR B = NI Se Falaizt Pl ik TS SENLEF 1378 |iE-'-iI.i-' ¥-T 81 ES0E h 1P FyET | [ |
1 Jn [Basc wel: KX TRk 2a NI S | [ Jisiems Fiter Hemiveosd Gypsam [ 000 sF A0 SF I’ E i | ERERES - T 1 BEEE i ERETU | [TEEH |
]
Basc Wl E4TR-frick on M1 S
g z Batie Wl EXTR-Back 54 W1, Sue [Enaiz Jerich, Cevran ZELE EF ZELEF T-1 1% [&-5iv ®.-T A I
2 5 Bast Wal: EXTR-Back o0 NI Bt I_me-r:r Wetzl Stod Layer UGS FIE] S BB w-T LB Jh 1P VBT U n.0%2
] E Bast Vel EXTR-Bic: 2 M Shd Exdail Gypawn Aal Baard 2EEEF ZEEEF T-3TE BE-BIE E-T &1 ESG h 1 FyETd [
3 ] Dozt Wall: L TRHlack on M1 e Il__nmr A Sioaon FECE FETE -2 W-B I w-T GBS h i Ty pz
] H Bast Vol EXTF-BEc 24 M Shd Edaiy’ Pul payatatas 2EEEF ZEEEF T-ITE BE-BIE E-T A1 ESEE h 17 FyETU [ |
% [z [Bews Wal: EXTR-lock o1 MY S Jisizax Jistoms Fiber Bonfoesed Gupean [2 50659 B ' 2 Jew- 51 b7 A I (T [
Bas: Wl K TR-finck on M1 S
T W Bast Wal. EXTRCBE%: 54 NI, St Brick, CoawTon 1511 EF EEIES T-1 1 B ®-T B EEES 7 FRETU D1%2
z W Dasc Wall: EATRlack on W find Wzl Sd Ly AT REE [ BRI w-T 1 Bk o FP T YBTL (LT
Fl W Bas Wal: EXTR-Bick 2 M Shud Cypsm Wal Board 1511 EF BE1EF 12T -1 E-T &1 EG3 h 17 FYETL D.0%1
z W Basc Wall: EATRack oo W fnd Im- AETE REE I 2T -1 w-T 1 B FP T WITL (LT
Fl W Bast Wal| EXTR-Bick 24 M Shd Pul gty atatan A5 EF BE1EF 1108 BB ¥-T 61 EGS h 17 FAETL D092 [F=
¥ [ Besic Wl EXTR-Hack o1 MY S Jiskma Fiber Reinforoed Gipeam [1.611 5F [4.5112F I Jok - b i W-T ATBS b FIETY [l [
Grard tolal 34
BPA-OPAOUE CW PANELS
CURTAIN WALL &
Gair Hext Tramsfer | Hazing Material:
Fariy Tyee Mladuiial: Naree foes | Cosei | Coefficent |Coeticiom )| Thickness Haighl Widh Cale A Matuiial Are Comments | AreaChesk
l | CURT-FHL-Das Gl [Erarciel w Fagd FadaionT,5 Mol [okes, G mE 1 | EEq | [F-sia  [a.aid  [sEer B [
PA N E L — PA E CUHT-FHL-Douie G aeed | Sparcreiw Figd insison-1. 5 Kelan Jiees, Spandrsl £ 5 1 IE | (EES | (PRI CE T Y 4 50 [
CURT-FHL i Clagad [Spsril w Figd Inudaion 7.5 Wl [ ke, B FE RET] | (= [E-5 |g-7ir  [=eF |55515= [
CUHT-FHL-Douide (3 azsd | Epercreiw Figd nsiyon-T.5 Kl Gies, Spwvired E 1 FEL 02500 | CEENT T D £E52 5E [
CURT-FHL Dixdds Glazad [Erarid w Fapd Indaion 7.5 Nl Glias, Spandral FE RET] | (= | R ST |5es.r |55515= i
CUM T-PHL il (3 80sd | Speriret w Fagd insuiyaon-1. & Kplon Jsizes, Spandesl | 1 | EEL | (EEY | CEFYI CEET S T | EEEFE [
B A BF
BPA-CLEAR CW PANELS
CURTAIN WALL e
Gan | Coofficient |  Glazing Matarial:
Family Typs Maturial: Hura Are | Cousi | Costicken | Thicksiss Ha gy #th Cale: Area Batuiial Ares [ Arnalhach
PA N E L S C L EA R et o e o e N (O CE (2 EEw paw  Ev HEE i
- CURT-FHL.Oouie Gazed Vison GassLuaraal [EFT EREF | i 0,350 [7.651r BB W EGEF S ]
CURT-PHL-Dknid e (Raped Ymon Giani-Curtarwal e E 0% | [(EEE] o6 i [i- i EG5F LT F i
CURT-FHLDoude G azed \ison Gass-Curairsal Fas & i 176 | (R |g-617 | LS 56 ZF Iﬂqs i
CURT-PHL-Doube Glaped \Vimor Gimas-Cartaraal Giemn S 1 L] | (B [ -5 Je- 7w SSF 55T §F 1
CURT-FHL Doude Fazed \isn Gass Cuiaewal Fass T 175 | (R |g-61r | GRS S 5EA2 5 1
CURT-FHLDoukle Glased \mor Gipns-Curtairanl Gims ShEF 1 1% w IEl'-E-IE i - T8 6 5F 40 5F i
CURT-FHL Doudle Gazed Visoe GassCurdarwal G5 E 1 3 [EE | A |B’ TV EG EF BE B ]
CURT-FHLDaukle Glased Wwor GiensCantaranld Gienn SGEF 1 1% | [EE e e Je- 748 SEF 4 5F i
CURT-FHL Doude Gazed Visoe Gass-Curarsal [FT FE 3 [EE [7.6510r | EG 5F LA ]
N CURT-FHLDaida Glanad Vinion G Curirwal Ciaxy FEN T [EET [r-air [T ERiF S i
1 1085 5
X % BPA-EXT DOORS
_EXCEL / [ | Famiy | i | Fecwn | Hegh | Awl | Cacduma
mwmum [FoTawz o fame Fm—u T-T T T AT EF
LEVEL D TCCH-ERTR-CRT Lhaie-Gimy Ordy ||Cortan Vel Dinids e | Felwrns [T E- 70T 57GF
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(=2 information extracted from model with help of Dynamo

WINDOW TO
WALL RATIO

South {14 ¥ ¢ East_jmaxi]_requir | Esstimaxs,)_Basei
Projided ne{Perbmance]  Ezst (%) Frovidesd

[40.000000
40.000000
40.000000

its\123456-A-ComCheck-R19-CEl
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iInformation extracted from model with help of Dynamo

WALLS

CURTAIN WALL
PANELS-CLEAR




=l Information that requires user manual input in Revit.

Pioject Nare CC_Comly  CC_SlsPovne| G Cly  CC_ZpPostal Code]  BuidingName ) CinaeZone Wi Zaie | Taigel Carliicalion Targel Certialion Level Flooed Fazard Zonie
CC_Flechricty Cost {(Skat] | CC_nalus) Gas Cos! (BTU) CC_Waler Cost (SGal) CC_Diays operaled (yearly avsrags; ldays) CC_days operaled (weekly svsrmge (days) L Hours of Opsratians [daty average) fhours]

Projeet 000 | | | Hospite: 951087 4-Mized 8-0y | LEED cad |ho oot zone.
I

Energy Coce Standard Enegy Code Standard year Energy Code Complince Palhway Slalus of znergy Mocel CC Weather Stafion name

|
ASHRAE 2010 | Prescriptive |pas | |

CC Dare of Qcoupancy Prejedt Categary Profect Phase BUIding Types (A1A 2025 Zero Tool

30.JUNE 2013 Non-esidertial | 3-Design Deveicpment | Edueation - K-12 Stnol K-12School

ENERGY COUE A1 2080 P Tagel (0% reclucian) A1A 2030 (CAEC 2004 - pEL
Saselne (kATUISH Targel (KB TLISH Design (<BTUSF! Baselne (TS Design RETUSFy) | TagelRBTUSFyG  Sascine(RBTLISF) | Target (BTUSF) | Dosign (RBTUISFT)
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BPA S h aFEd Param efers ttps://www.youtube.com/watch?v=sGQGYenZTGw


https://www.youtube.com/watch?v=sGQGYenZTGw

[=el Information that requires user manual input in Reuvit.

Project Name CC Country | CC Stabe/Province CC Cly CC_ZipPostal Cede | Buikding Name Area Climate Zone Molsture Zone Target Certfication Targed Centification Leved Floord Hazand Zone

| PROJECT INFORMATION

[ Projpctio | [ | | | Hospla |  B85W0SF |  4-Mued |  B-Dry | LEED [ Gaid [No fland zone

CC_Electricity Cost [$kwh) CC_natural Gas Cosl ($BTU) CC_Water Cost {$/Gal) GC_Days operaled (yeerly average) (days) CC_days apersted (weekdy averaps) |days) CC_Hours of Operalions [daily averags) [hours) O P E R AT I O N S
| | | | | I |

ENERGY CODE INFORMATION

Energy Code Standard Energy Code Standard year Enargy Code Complance Pathway Status of Energy Modal CC_Weather Station name

|ASHRAE |2010 | Preseiptive [ has been modeled | |

AlA 2030 CHALLENGE

CL_Date of CD Issue CC_Date of Qooupancy Praject Categary Canstruction Type Project Phase Building Types {AMA 2030) Zero Toal Area

[12 GCT 2018 |36 JUNE 214 | Man-residerital [Mew Construction | -Design Development | Education - K-12 School | -1 25 choal 5,510 5F |

BUILDING PERFORMANCE RESULTS

- ENERGY CODE ] - AIA 2030 LFD Target (50% reduction) — AIA 2030 (CBEC 2003) -pEll
Baseine WBTUSFyrl | Tamgel(BIUSFT) | Desgn (kBTUISFyT| Baselne (kBTUVSFIyT] [ Desgn (BTUSFiT) | Tamel (kBTLVSFi) Baseine (BTUISFy) | Targel (BTUISFiyT) | Design (BTUSFAY)

T —— e - ELECTRICAL

Fiagured [Prescriptve) (it | Baselne (Perfomance) (mas) | Prowded (ws] | requrad (greecnpive) max) | Baselne pefomance) (max) | Proviced (wisf) Riagured|Prescriptive) (max) | Basaing(periomance) (max] | Provided [w
I |

 emme ([ e CONTROLS & HVAC

PLUMBING

WATER CLOEET LIRINAL SHOWER LAVATORY SINE RESIDENTIAL LAVATORY RESIDENTIAL SINE

CC_PLEG WC|max|CC_PLBG_WCimax CC_PLBG_Urirakm [CC_PLBE Usnaljm CC_PLAG_Shownr| | CC_PLEG_Shawer| CC_PLBG_Laviory [ GC_PLEG Lavalory CC_PLEG_Sinkjma | CC_PLEG_Snkima CC_PLBG Reslav | CC_PLBG Reslav | GC_PLBG Resiav | GC_PLBG ResSink| CC_PLBE ResSns |GC_PLBG Res
. RequiradiPreserip || Bassine(periorma | GC_PLEG WC_Pro | ax)_ Required|Prasc | ax]_Bascine(parior |CG_PLES Urinal_F | max) RequisediPre | mas)_Basaina(Par | CC_PLAG,_Shower |(max) RequiredPre | (max)_Baseinedper | 05_PLBS Lavatory | x)_RequirediPrasc | x)_Baseine(periom | G5_PLEG_Sink_Fr | aloryimas]_Requie | aloryimax] Basein |atory_ Providedigpm | imaz)_Requined|Pra |jmax]_BassinePer | ik Provided
the] i) widedigpl) gl i) rovidediopl) eriplive| TG} _Prosidedigem aripive) ATEGE) _Prosidedigom} v} anze) cwided [gom} diPresipivel | ePeromancs) b seripihes) o) ]




P rOj ect Information https://www.youtube.com/watch?v=PIf8Hbx59ZA



https://www.youtube.com/watch?v=Plf8Hbx59ZA

=  Properties X
~

CURT-PNL-Double Glazed
Spandrel w Rigid Insulation-7.5" Mullion

Curtain Panels (1) B8 Edit Type
Dimensions a
Area 55.52 SF

Width BT

Height 6 51/4"
T
Image 1
Comments

Mark |
Workset ‘Workset1

Edited by
Phasing ' ®
Phase Created New Construction

Phase Demolished INone |
Green Building Properties - *
CC_SkylightFen

CC_SFen_Any(m ax]_BaseIine[pe‘..-
CC_SFen_Any(max)_Required(P...
CC_SFen_Any_Provided_UValue |
CC_SFen_North(max)_Baselinel...
CC_SFen_North(max)_Required...

CC_SFen_North_Provided_SGHC
CC_VFen_GlassDoors(max)_Bas... I
CC_VFen_GlassDoors(max)_Pro...

CC_VFen_GlassDoors(max)_Req...
2 B P A - 3 D - S E CC_VFen_GlassDoors_Provided._..

SCALE:

| - ] - - - - - - -

Properties help Apply

BPA Parameters
tied to objects

Area 951031 5F
- Identity Data &

L4l | image 1

Comments
Mark

CC_insulation Entirely Above .. ,.f

Workset Worksetl

Edited by
Phasing

Phase Created New Construction

Phase Demolished None
Green Building Properties s

CC_Attic - Provided (R-Value)

CC_Attic (min) - Baseline (Per...

CC_Attic (min) - required (Pre...

CC_Insulation Entirely Above ...

CC_Insulation Entirely Above ...

CC_Low Slope - Provided (SRI)

CC_Low Slope (min) - Baselin...

CC_Low Slope (min) - require...

CC_Metal Building - Provided...

CC_Metal Building (min) - Ba...

CC_Metal Building (min) - Re.

CC_Other - Provided (R-Value)

CC_Other (min) - Baseline (Pe...

CC_Other (min) - required (Pr...

CC_Steep Slope - Provided (5.

3 \ B P A-3 CC_Steep Slope (min) - Baseli... I

o ) BPA-3D-SE

SCALE CC_Steep Slope (min) - requir...

SCALE
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https://www.youtube.com/watch?v=uSRLMkPEbJ8

BPA-FLOORS

METAL BUILDING | JOIST FRAMED
CC Floors Metal | CC Floors Metal | CC Floors Metal CC Floors JoistFramer | CC Floors JoistFra
Suilding(min|_Requi | Bulldingimin)_Base || Building_Provided [ CC Floors JoistFramed{min min)]_Baseline med_Provided
Level Assembly Name Areg red (prescriplive) | ne (performance)] |RValue) | Required (prescripiive) (performance) |RValue)
LEVEL 01 10,000 SF

AUTOD

REVIT

DESK

Future Work:

Update Material Library with R-Values




[E e Information outside of Revit that is pushed into Reuvit
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MASS METAL BUILDING STCLL FRAMED WOOD FRAMED OTHER BOLOW GRADCWALLS
Metal Builzings Metal Buikir Metal SteelFramed ‘Steel Framed Wiood Framed Wood Framed W Other er Below Grade Walls | Below Grade Wals Below Grad
i - {min-Reequired fmin}Bassine  Guidings-Peformance | (minyRequred  (min)Baseline | StesiFrame Froviged | (minkRequired  (minpBaselte | Framed-Providsd  inin)Requied | fminkBassling Other {minl-Reauired | {min-Baselne | Walls_Provd
performance) | Provided (RVaug) _{orescriplve) (R.Vaue) {prescriptie] (R-Value) tprescripive) {R-\alug) {reser e} (min}Perfomance | {preseriine) [Rvaliei

Fanily and Type e

Mass {min-Recgired Mass fminj Bassfine| Mo i
{prescriptie]

Basic Wfal- EXTR-Brick on MH_Sturf

INSULAT OM ENTIRELY ABOVE DECK
CC_Insulaton

Entrly Above:Deck Entiely Above Desce | Entely Abone Deck  CC_Meta Fuiking | GC._Melal Buiding
min) -Baseline | - mir) - Provided
R-alug

s (prescrptiee) - [pertormiance)

G50SF | |

METAL BUILDING ATTC

GC_Allic fmin] - CC_Aio {min -
ir Baseine CC_Adic - Prowided

Fequred | (min)-Beseine  OC_MetalBuiding-| _requre 2
L {Presciptve) {Performance) (R-Value}

[min -
fprescrptive) | {performance]  Provided IR Value)

OTHER LOW SLOPE STEZP SLOPE

CC_Othes fmin}- | CC_Other (min) - CC_low Sope CC | ow Slope. CC_Steep Slope | OC_Sleen Siope
required Bassiinz CC_Other - imin] - required (mir; - Bassfine | CC_LowSkpe - {min) -requred. (min) - Baseine  CC_Steep Skope -
{Prescriplive] (Performance}  Provided (R-vake] | iPresenptive) {Performance) Prowided (SRI} {Preseripiive) (Performance} Provided (SRI)

WIETAL BUILDING IDIST FRAMED CC SahOnGradeF| OO SlabOnGradef| CC_SlabOnGradeF|
CC Floors_Mefal | GG Floors Mefsl  GG_Floors_Metal ©6_Tloors._loist ramed! | GC_loors._Joistia. oors | core | > SlabOnGradeF] CC ¢ eFl| oors Healedimin]_ GC_SlabCnGrader|
Buildingiminy_ Requi | Buiking min]_Base  Buiding Provided | CC_Floors_JolsiFramedimin|  rin)_Baseline. et Provided | reuiredpreccrpiiy_Basslina(Pertoema | oors_nheated Pro. oo, Heated(min) r | Fassline prfornian ocrs_Heated Prodd
Assembly Nare. Area || neiperformanceli  (RValue) 1 Requied (presarptivel {periomance) {Rvaluet Level Assembly Name Area €] nee) ] edRValue]
LEVEL G [ “0.000 5F ls [6 [0 |EQ [ LEVEL D [ “0.000 SF [ [ I ]
SNNGNG NON-SWINGING
CC_0D_Swingingimin) | CC_0D_Swingngimin)_ CC_0D_Swinging_| CC_OD_NenSvwingingimin) | £C_OD_ManSwingingimin) CC_OD_NonSwinging_|
Famiyand ype i 7 i i
DOOR-EXTR Doucletype:
RS 6L0KT0 W 2 o
frame
DOOR-EXTR.CURT Double-Gias.
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CC_WFen_GlassDo | GC_VFen_Gissho
CC_WFen_ Fisdima GC_VFen Fivedima £C_VTen_Fizedima |CC_VTen_Foedima . WFen_Operabie | CC_Vren_Cperasle GG WTen_Opershle CC_UTen Operabe orsjmax)_Requres| | orsimar)_Baseline{ CC_Yen GlassDo
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Metal roof- insulation to be removed

at place of solar chimney duct
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Assumptions:

Program: Classrooms
Area: 150,000 sf ( 4 floors)
Facades: ASHRAE 90.1-
2010
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Best Modeling Practices

Actual Model Concepts

Understand difference between rooms (Arch)
and spaces (MEP)

Room separation lines for MEP team

Ceilings as NOT Room Bounding

Use correct families for interior vs exterior
Utilize BPA shared parameters for coordination

Have early discussion to decide “Prescriptive”
versus “Performance” Energy Code path

Communication between team Is critical

Shadow Mode|
Create a Shadow Model for exporting GBXML

Link actual model to shadow model to track
changes & update

Add Spaces

Simplify geometry to basic elements: floor, roof,
walls

Use generic building component families
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SCOPING MAPPING SOLUTIONS REFINEMENT

Define the issues ldentify metrics & Engage Create improved Update standards &
& goals processes stakeholders processes processes for

Improvement






