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Software
PHPP

Company/QOrganization

Interface
Sketchup through Plugin

Works for single family?

Consider for SD tool?
No

Consider for In-Depth tool?

WUFI| Passive

Sketchup Model Import

Maybe

PlanIT Impact

Sketchup Model Import

Yes

Cove Tool

Revit/Sketchup/Rhino Plugin

Yes

Open Studio

DOE

Sketchup Plugin

No

Sefaira

Trimble

Revit/Sketchup Plugin

Yes

Insight

Autodesk

Revit tool

Yes

No

BuildSim Hub

Accepts EnergyPlus Models and BIM
exported files gbXML

No

Maybe

Maybe

DesignBuilder

BIM, CAD

No

Maybe

Maybe

|IES Virtual Environment

3D Model Import

Maybe

Yes

Yes

https://www.buildingenergysoftwaretools.com/software-listing?keywords=&field catagory_tid%5B%5D=201&field platform tid=All&field price tid=All&field last updated value%5Bvalue%5D%5Byear%5D=2010&field language tid=All&keys=&building-

type=&sort_by=field_rating_rating&sort_order=DESC&items_per_page=40
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Software Company/Organization Interface Works for single family? Consider for SD tool? | Consider for In-Depth tool?

Sketchubp throush Plugin Yes Yes

WUFI Passive \Sketchup Model Import Yes Maybe Yes

PlaniT Imnact |Sketchun Model Imbort Mavbe ‘ Yes . Mavbe
Cove Tool Revit/Sketchup/Rhino Plugin Maybe Yes No
Open Studio DOE Sketchup Plugin Yes No Yes
Sefaira Trimble Revit/Sketchup Plugin Yes Yes Maybe
Insight Autodesk Revit tool Yes Yes No
Accepts EnergyPlus Models and BIM
exported files gbXML Maybe
BIM, CAD Maybe ‘f Maybe
3D Model Import Yes Yes

https://www.buildingenergysoftwaretools.com/software-listing ?keywords=&field catagory tid%5B%5D=201&field platform tid=All&field price tid=All&field last updated value%5Bvalue%5D%5Byear%5D=2010&field language tid=All&keys=&building-
type=&sort_by=field_rating_rating&sort_order=DESC&items_per_page=40
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Cost vs Energy Optimized Bundle

$34,248

COST PREMIUM

34 1 17% 1.20

EUl  LEED Enargy Payback
Savings (s

Easling Sex-Point
Hasting Sat-Boint
Basiicht Sensoes

Occupancy Seasers

Root AL Value
Wat B slas

Glssing UVkue

Whole Building Baseline ®

$5,176.222
FORSELEGTED OFTIONS

Baseline

0

COST PREMIUM

41 0 0% 0.00

EUl  LEED Emsrgy Paybeck
Savings {years)

Casfing Set-Paint
Westing et point
Dayiight Sensars

Oecupaney Seasers

Reat RValus
Wt Ralue

Glazing UValoe

Whols Building Optimized @

$1,630,716
SELECTED OPTIONS

et vy
USS ey

Building Orientation

Rotates a bulding clockwise from 0 degress,
£ 90 dagress rofatss the North sids of the
buiding 1o face East

Current Seting
45-180

ot )

I ——

Window Shades - South
Shades can reduce HVAC energy use. The

impact depends on otner factors. such as
window size and solar heat gain propertes.

3

Current Setting;
BIM - 2/3 Win Height

Window Glass - South
Glass propertes control the amount of daylight,

heat transfer & solar heat gain into the buiding.
along wit other factors

Current Seting
gl Cir - Tip LoE

WWR - Northern Walls
Window-Walk-Ratio (gazing area | gross vl

area) inferacis vith window propertes to impact
daylighting, heating & cooling

Current Setting
% - 0%

Window Shades - North
Shades can reduce HVAC energy use. The

impact depends on otner factors. such as
window size and solar heat gain propertes.

7

Current Setting,
IM - 213 Win Height

=

Window Glass - North

Glass properties control the amount of daylight,
heat transfer & solar heat gain nto the buiding.
along with other factors

Current Setting
gl Cir - Tp LoE

WA Werarn Wl

Window Shades - West
Shades can reduce HVAC energy use. The

impact depends on oinar factors. such as
window size and solar heat gain propertes.

7

Current Setiing.
BIM - 2/3 Win Height

Window Glass - West

Glass properties control the amount of daylight,
heat francer & solar heat gain inio the buiding
along with ofner factors.

Current Setiing
Sgi Cir - Trp LoE

Lowest Cost Bundle

519,596

COST PREMILM

40 0 4% 140

EUl  LEED Enemy Payback
Savings {ysars)

Casiing Set-Paint
Kaating et pain
Dayiight Sensars

Occusancy Seasers

C Update Gamera

Ehaywing Sefaira Daylighti.,

ENERGY MODELING RESEARCH

Rast B Valus
Wat B Vatas

Giszing U-Value

CHANGE BUNDLE OPTIONS

CREATE REPORT

DOWNLOAD ALL BUNDLES

¢

HEATING
C-OMINATED

o g g
Lllla=iges

{Sains & Lossen

Impact on
Heating

Hoor Conduciiart
Sainy Soar
Equomant and Pecple
Wizst Solsr

Hghong

Clazing Canducton
Mo Solar

EastEeiar

Flat Pioot Solar
infirration:

[kBtu/yr]

[kBtu/yr]

WINDOWS

ROOF

VENTILA
(o]

HEATING

SUMMER ENERGY BALANCE kBtu/yr

COOLING-sensi
ble

VENTILAT.

WINDOWS
GROUND
WALLS

INTERNAL G.

OPAQUE




Total Foor Area

/ ( HE%HG
'1 2 DOMINATED

KETUAE A

Sains & Lozsec Suidancs

Impact on
Heating

Hoch Conguction

Hoor Concluation
Ba Soar
Eaumant and' Peopls
West Solar

Hghung

>

Showing Sefaira Daylighti..

ANNUAL HEAT DEMAND

Transmission 34,309 kBtu/yr
losses : 7,909 kBtulyr

Ventilation 42,218 kBtu/yr

losses: Total

§8£qugsesaet _ains: 22,757 kBtu/yr
Internal heat 11,469 kBtu/yr

gains: Total heat 34,227 kBtulyr
74.4 %

25,471 kBtulyr

gains: Utilization
factor: Useful

heat gains:

Annual heat demand: 16,747 kBtu/yr
Specific annual heat 10,306.7 Btu/ftzyr

demand:

WINTER ENERGY BALANCE kBtu/yr

VENTILAT.
HEATING

WINDOWS
INTERNAL G.

[kBturyr]

GROUND
ROOF

ANNUAL COOLING DEMAND

Solar heat gains: 31,497 kBtu/yr
Internal heat 13,816 kBtu/yr

gains: Total heat 45,313 kBtu/yr

$2i R mission 57,247 kBtulyr
losses : 34,620 kBtulyr

91,867 kBtu/yr
losses: Total 42.5 %

Ventilation

heat losses: 38,998 kBtu/yr
Utilization factor:

Qeetiihdamand - sensible: 6,315 kBtu/yr
fzgliag demand - 9 kBtu/yr

latent: Annual cooling 6,324 kBtulyr
demand: 3.9 kBtu/ft2yr

Specific annual cooling
demand: SUMMER ENERGY BALANCE kBtu/yr

50000
COOLING-sensi
ble INTERNALG.
VENTILAT.
W.WIN.
WINDOWS
S.WIN.
GROU
WALLS E.WIN.

[kBtu/yr]

SEFAIRA WUFI PASSIVE

ENERGY MODELING RESEARCH




o 1{0 %

Easy interface
Graphic display of
data Connectivity

with DDx

Plug-in to SketchUp and Revit
CONS:
Limitations in R-Value

Inconsistent numbers from
one interface to another
Limitations in

Mechanical Systems

PROS:

Reliable data
Plug-in to SketchUp

Potential use for SD

PHIUS connectivity

More range for Mechanical
-v 7y

Assembly analysis
CONS:

May require more data in early
stages of design.

Interface harder to navigate

High fluctuations due to HVAC
selection

SEFAIRA WUFI PASSIVE

ENERGY MODELING RESEARCH




TOTAL ENERGY USE BY TYPE

I Space heating
I space cooling

" Hot water
[ Auxiliary energyffans

Large appliances

P Lighting
I iz cellaneous |oads
B R enewable electricity production

Type

Site Ener
[k\WWhiyr

Specific site .
G Site Energy

rgy
[KWh/TE yr] [kBtufyr,

ISpao& heating

1,572.2

1 5,364

|Spaoe cooling

409

03 1,395.5

IHot water

347.7

02 1,186.3

IAuxiliaw energy/fans

441.4

0.3 1,506

ILarge appliances

1,451

09 4,950.6

ILig hting

620.6

0.4 2,117.4

'\niscellaneous loads

20738

1.3 7.075.4

IRenev.rabla electricity production

0

0 0

Total

6,915.8

23,595.3

ENERGY MODELING RESEARCH

|KBru/TE?]

HEATING/COOLING DEMAND

February

=
[
=

DEMAND PER MONTH

ANNUAL HEAT DEMAND

Transmission losses :
Ventilation losses:

Total heat losses:

Solar heat gains:
Internal heat gains:
Total heat gains:
Utilization factor:
Useful heat gains:

Annual heat demand:

Specific annual heat demand:

34,309 kBtulyr
7,909 kBtulyr
42,218 kBtufyr

22,757 kBtulyr
11,469 kBtulyr
34,227 kBtulyr
T74.4 %
25,471 kBtuiyr

16,747 kBtufyr

10,306.7 Btufft*yr

Septembear
Movernber

ANNUAL COOLING DEMAND

Solar heat gains:
Internal heat gains:

Total heat gains:

Transmission 05585 -
Ventilation losses:
Total heat losses:
Utilization factor:

Useful heat losses:

Cooling demand - sensible:
Cooling demand - latent:
Annual cooling demand:

Specific annual cooling demand

31,497 kBtulyr
13,816 kBtufyr
435,313 kBtulyr

57,247 KBtulyr
34,620 kBtulyr
91,867 kBtulyr
425 %
38,998 kBtulyr

6,315 kBtufyr
9 kBtufyr
6,324 kBtulyr

3.9 kBtu/ft?yr

WINTER EMERG Y BALAMNCE kBnuwr

SUMMER ENERGY BALANCE kBtuhr

30000

20000

HEATING/COOLING
LOADS




PHASE 1

ENGAGE

Our Integration Champions usher Clients from initial inquiry to signing
of an agreement. During Client 5 Ci i
work closely with Clients to understand their values, the desired
scope of work, and the related budget. We ensure each projectisa
good match for Green Hammer and vise-versa.

We believe a cohesive team produces the best results. Our team of individual experts works dynamically
in a unified effort to engage our clients in creating healthy and inspiring buildings.

PROPOSAL

FEASIBILITY

PHASE 1

ENGAGE

(2

AGREEMENT
Preliminary Design Agreement

'SCHEMATIC DESIGN (SD)

AGREEMENT

PRELIMINARY DESIGN (PD) Design-Build Agreement

PHASE 2

DESIGN

PHASE 2

DESIGN

the power of design to make the v
we leverage our unique talents, our passions, and our expertise to iImagine
elegant solutions for homes, schools, businesses, and communities.

PHASE 3

BUILD

CONSTRUCTION DOCUMENTS (CD)

DESIGN DEVELOPMENT (DD) G
AGREEMENT
Build SOV Approval

ENERGY MODELING WORKFLOW INTEGRATION

£ utions
elieve in the pow lilding to make th er | ollectively our
d Team has the expertise to take on any project, from backyard cottages to
custom homes, from tenant improvements to multi-family communities.

@
. FINISHES
MECHANICAL,

ELECTRICAL,
PLUMBING (MEP)

FOUNDATION

CLOSE-OUT

COMMISSIONING

2]

AGREEMENT
Substantial Completion

WARRANTY

POST-OCCUPANCY
SERVICES




ENERGY MODEL MILESTONES

PRELIMINARY SCHEMATIC DESIGN CONSTRUCTION BUILD PHASE OCCUPPANCY
DESIGN DESIGN DEVELOPMENT DOCUMENTS

I Internal Kick-off SDO1 Site DDO1 Exterior Buy-Out Preparation Mabilization Close-Out
PDO1 Owner’s Criteria Development Development Bidding Alignment Site + Foundation Warranty

Initial assumptions are made Charrette SDO2 Building ® DDO2 Interior Meeting Framing Post-Occupancy
by Integration Championin @ Site Visit + As-built Charrette Development ENVELOPE BIDSET MEP Rough-In Services
SOV development: Measurments Net Zero Energy 5 DDO3 MEP REVIEW MEETING

Fl
e é Code Review Charrette DD ALIGNMENT CDO1 Finishes &

Glazing area SUSTAINABILITY SDO3 Design MEETING Fixture ” il
BOBF gl s Bokr Sy CHARRETTE Refinements & DDO4 Final Complete Permit Set ommisiening

size g
) . _ Project Targets for: SD ALIGNMENT Presentation CD Alienment Meetin
Design Commitment Air Tightness MEETING CDOQgFin N .

Energy Use Intensity ; 7
Energy Production Er%gi nilgt?!) . Presentation

Boundary Conditions Buy-QutAlignment
Report Meeting

Envelope
Finishes

Set energy modeling Start and update energy Update energy model to Consider using energy After 1 year of full
approach, and set specific model at these key stages: check progress and help modeling to help make occupancy.
energy targets for the ®nitial massing + space make decisions related to: decisions for: ®Compare total energy use

project for: planning ®|nsulation type and @Insulation, Windows, and production for the
® Ajr Tightness ®Site placement / amount in each assembly Mechanical Systems, project to predicted annual

® Energy Use Intensity orientation e\Window type, placement, .Lighlting, Appliances, @Check for general
® Energy Production eWindow/glazing and performance Equ|pment - performance, knowing that
development ®Mechanical system e 'dentify any significant models are a broad
selection and design thermal briciges or air approach for a typical’
.tlghtness challenges year with “typical” use.

During bid package review ®|f collected, look at key end
process, check each package use categories vs predicted
for energy impacts {ie. Water heater)

Project Architect adds the @ Project Architect updates @ Project Architect updates Project Architect updates Update the AlA DDx entry if o i
@ project to the AIA DDx, the AIA DDx for project. the AIA DDx for project. the AIA DDx for project. any significant changes to 'L:Tgltlfz;f:engdetg”e ups

mechanical system or
envelope were made since @®|dentify lessons learned for

last entry. future projects and energy
models

®| ighting, Appliances,
Equipment

TARGETS

ENERGY MODELING WORKFLOW INTEGRATION




THANK YOU




