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DOE’S Energy Modeling Platform

OpenStudio bridges the
gap between capable but
complex engines and the
easy-to-use applications
that drive change.

Sample Applications ———>

“Operating System” ————>
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Market Facing Modeling
and Analysis Tools

T
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Enabling
Analysis for
Emerging
Technologies

Easy-to Use
Tools for
Practitioners

Mobile
Applications

Portfolio-Scale
Web Tools

OpenStudio Software Development Kit (SDK)

User Expertise

— Broad Market Penetration =—>



The Emerging OpenStudio Eco System — FY11

A&E
Practitioners

Building
Component
Library

.

NATIONAL RENEWABLE ENERGY LABORATORY




The Emerging OpenStudio Eco System — FY12
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The Emerging OpenStudio Eco System — FY13
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The Emerging OpenStudio Ecosystem
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Practitioners
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Building
P»| Technology [ Component
Exchange Library
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OpenStudio Partners (Partial List)
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Who Uses OpenStudio Tools?
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Note: gmail.com, hotmail.com, yahoo.com, and NREL.gov are filtered out of these results
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The Building Component Library

L

Building Component Library bad NREL

Welcome, Guest! Login | Register

[ - Search
Enter the terms you wish to search for.
Search fora Filter results and Add component Run simulation Bu‘ld"‘g Component L1brary
component or lownloac data to your and review
energy the specific file or building energy results. The Building Component Library is a repository of building data used to
conservation files you need. model.

create building energy models. The data are broken down into separate

measure.

components that represent parts of a building: windows, wals, schedules, and

weather information are a few examples.
‘ @ Search for components by type or keyword and use the facets to narrow
down your search. Once you find the components you need, download them
and insert them in your energy model.

::-‘-w. e N “

. &Devdoper Access ©
Components Energy Conservation Measures
Total Components 28,652 Total Measures 1

News view all @

The components are designed to provide data to the energy Energy saving measures are packages that have been —
modeler and simplify the process of gathering inputs. The created to try one or a package of energy saving measures Initial Component Upload Complete
range of components goes from whole buildings to detailed to your model. An example would be a measure that adds
files, like duct sealing components. overhangs to all your windows.

[ Search ’ Search
[a Browse Components © } | i ' Browse Energy Conservation Measures ‘

* An Internet-connected source of building energy modeling data:
* Enables drag-and-drop modeling for quick technology evaluation
* Provides consistent, detailed inputs to drive decision-making
e Searchable readily available within applications
 Crowd sourced content leverages sector knowledge
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The BCL: A Source for Reusable Input Data

Building Component Library

measure.

Welcome, Guest!

LINREL

Login | Register

{ Enter the terms you wish to search for.

Search fora Filter results and Add component Run simulation
component or lownloac data to your and review
energy the specific file or building energy results.
conservation files you need. model.

il

Building Component Library

The Building Component Library is a repository of building data used to
create building energy models. The data are broken down into separate
components that represent parts of a building: windows, wals, schedules, and
weather information are a few examples.

Search for components by type or keyword and use the facets to narrow
down your search. Once you find the components you need, download them
and insert them in your energy model.

Components

Total Components 28,652

The components are designed to provide data to the energy
modeler and simplify the process of gathering inputs. The
range of components goes from whole buildings to detailed
files, like duct sealing components.

Energy Conservation Measures
Total Measures 1

Energy saving measures are packages that have been
created to try one or a package of energy saving measures
to your model. An example would be a measure that adds
overhangs to all your windows.

! | searen |

, ‘ Search |

[a Browse Compaffents [» 3

| i l Browse Energy Conservation Measures ﬂ

& Developer Access [}
.@ News view all @

Initial Component Upload Complete

ASHRAE 90.1 Constructions Exteri

Click to view more images

Fidelity level:
—mE—— .

User Rating
Downloads: 7

Component Types:
Construction Assembly
Wall
Exterior Wall

Attributes

Standard
Construction
Construction type
Effective r-value

Insulation minimum r-value

Film coefficients

OpenStudio Type
Source

Files

ASHRAE 90.1 Constructions_Exterior
Wall_Steel-Framed_NR_v7.0.0.036.idf
ASHRAE 90.1 Constructions_Exterior
Wall_Steel-Framed_NR_v0.7.0.0sm
ASHRAE 90.1 Constructions_Exterior
Wall_Steel-Framed_NR_v0.7.0.0sc

all Steel-Framed NR

ASHRAE 90.1 Constructions
Exterior Wall
Steel-Framed

0.4421 ft*2 F h/Btu

R ft*2 F h/Btu

false

0S:Construction

EnergyPlus 7.0.0.036
OpenStudio 0.7.0

OpenStudio 0.7.0

ATIONAL RENEWABLE ENERGY LABORATORY

Components:

* Assembled to form complete energy models

*Include constructions, lights, schedules,
weather data, PV components, and more




The BCL: Fast and Reliable Measure Application

we
L] »

Building Component Library bd NREL

Welcome, Guest!

Building Component Library

Search fora Filter results and Add component Run simulation

component or lownloac data to your and review
enel i the specific file or building energy results. The Building Component Library is a repository of building data used to
EEaTon filesyou need. model. create building energy models. The data are broken down into separate

measure.

components that represent parts of a building: windows, wals, schedules, and
weather information are a few examples.

Search for components by type or keyword and use the facets to narrow
down your search. Once you find the components you need, download them
and insert them in your energy model.

1
. BDevdoper Access . |

Components Energy Conservation Measures
Total Components 28,652 Total Measures 1

The components are designed to provide data to the energy Energy saving measures are packages that have been
modeler and simplify the process of gathering inputs. The created to try one or a package of energy saving measures
to your model. An example would be a measure that adds
overhangs to all your windows.

Initial Component Upload Complete

range of components goes from whole buildings to detailed
files, like duct sealing components.

| O | search | O | search

o/

u Browse Components

Measures:

* Contain logic needed to
transform an energy model
easily and consistently

*Can be applied singly or as
part of a parametric analysis

NATIONAL RENEWABLE ENERGY LABORATORY



An A&E Practitioner’s View

NATIONAL RENEWABLE ENERGY LABORATORY
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Rapid Geometry and Space Assignment with SketchUp

File

Edit View Camera Draw Tools Window Plugins Help

MBS Yl g 2RBQATVATITIY

H
BEUEShe TEYE

Draw envelope in minutes using

/1

B BLPE XV VON AdOBR & - g,
@9 %H\%‘&'ﬁ)ﬁ _’%W" & MN & & v

Extrude

/

Draw Floor

O

Plan

DO @rex ' | besarenens]

Fenestration

/ SketchUp, or import from BIM

Add

Window Plugins Help

LS E VBB QTP ADOTRY

70
3

Ve
%

Quickly assign
constructions, loads, and /%%
schedules via templates Z‘tz
and specify zones 9 e
® o

NATIONAL RENEWABLE ENERGY LABORATORY

Render by
Story

Render by
Zone

Render by
Space Type

X/ Render by

Boundary
Condition

Credit: David Goldwasser / NREL
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The OpenStudio Application

Drag and

Deﬁne File Help N

0 Construction Sets Constructions Materials odel bra d D ro p
Resources = Library
- Name =
ASHRAE_189.1-2009_Clir

5 bt a't:es-c°"5tset | ASHRAE_189.1-2009_ClimateZone 5 (I_htl) alt-res_ConstSet Resources
g ECS_Before-1980 |
[asHRAE_189.1-2009_ClimateZone 5 (I_htl) alt-res_ConstSet | goff_hosp 1-8

Walls Floors Roofs

~

J
________________________________ Fore: ind
(“ '\ r_ '\ r_ (% g_BSECS_Be ‘ore-1980_ExtWin o\c/
I

11 I |
ASHRAE_189.1 000_ExtSlabCai ASHRAE_189.1
ol ::‘l-a 1| [ 53 ¢ ]
I | 11 o CBECS_Before-l930_ExtWindow_§
-

O __C D O T -4

CBECS_Before-1980_ExtWall_Steel
8

(mmm====me- N o) (ommmmmms . .

I 11

000_Interior 000_Interior 000_Interior CBECS_Before-1980_ExtwWall_Steel
: E wall @ : : L Floor g Ceiling ‘ ( 7
I 11

J
N Sy Sy Sy D O o) oo ~
CBECS_Before-1980_ExtWall_Steel
Ground Contact Surface Constructions 6 )
Walls Floors Ceilings ~
r— ----------- j r— ——————————— w —————————— i== CBECS_Before-1980_ExtWall_Steel
f==| Sh
1 11 11
000_ExtSlabCal 000_ExtSlabCal 000_ExtSlabCal
: 1-8 | 1-8 ] ¢ \ /
___________ I 11 11 = CBECS_Before-1980_ExtWall_Ste;
(— j ~— ————C S N —_—_ > Soooooas o TS
I I y
| Drag From Library ! | Exterior Sub Surface Constructions N
| 1 @ CBECS_Before-1980_Extwall_fteel
| ! | Fixed Windows Operable Windows Doors c
— o (o N N g
\ y 4
Review - - - SEEUNUNUIN | 1 U L | G )l i CBECS, Before-1980_Exfvall_Steel |

Results
Credit: David Goldwasser / NREL
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Templated HVAC Systems for Rapid Modeling

HYAC Systems ppHYAC 1

& =

-~
Packaged DX Rooftop YAY —
with Reheat

MName

f My Model  Lib -
|' OpenStudio @ y Model | Library

T

1. Pick a System

0S5:Node 13

' 2. Add Your Zones oW EEYNE

3. Done

MName

[ } IOS:SetpointManager:SingIeZone:Reheat 1 |
. . o £ | | Add to Model | .
5 O_E ' ' ! Minimum Supply Air Temperature

‘ 0 Packaged Rooftop |'99 ‘ F
VaY with Parallel Fan
ReSS{EE R s Maximum Supply Air Temperature
‘ ’ - I ‘
gig ‘ v [Q Control Zone Mame
G; Supply Equipment L 2 -
A Demand Equipment [ 0S:ThermalZone 4 v ]
E | add to Model |
x (o] ' : (o]
Packaged Rooftop
. VAV with Reheat
& i - U
5 A
. B ? V [@
m -
< >

Credit: David Goldwasser / NREL

NATIONAL RENEWABLE ENERGY LABORATORY
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Drag and Drop HVAC System Models

File

Help

OS: AirLoopHYAC 2

...0r customize your own

My Model = Library

Name

’ 05:Coil: Cooling:DX: TwoSpeed 1 I -

Qe

—

Demand Equipment

Rated High Speed Total Cooling Capacity

O Hard Sized Btufh

(®) Autosized Autosize

Rated High Speed Sensible Heat Ratio

() Autosized Autosize
Rated High Speed COP
3 |

Rated High Speed Air Flow Rate

(®) Autosized Autosize

Total Cooling Capacity Function of
Temperature Curve Name

lOS:Cur'vr‘::Biquadrati-: 17 I

Total Cooling Capacity Function of Flow
Fraction Curve Name

lOS:Curve:Quadratic 23 I

Energy Input Ratio Function of
Temperature Curve Name

lOS:Cur\.fe:Biqual:lrati-: 18 I

NATIONAL RENEWABLE ENERGY LABORATORY

Credit: David Goldwasser / NREL
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High Level Simulation Summary

i
i

Bectricity Consumption (kwh) Natural Gas Consunption (MBLu) Cpean Resibsfever
for Detalad Raparts

cCoco

T

N Hesrng
20000 i i i
Invence Lighing
© Extenor Lightrg
L B Inzoor Equcoert
© Extenicr Equpment
g J0000 W Fens
W Puvgs
20000 W Heat Pefection
W Hndérebion
10000 B Hedt Recovery
) © Water Spztens
n a N Refrgerton
Jon Feb Mar Ape Moy Jun Jul Aug Sep O¢t Now Dec Jan Felr Mar Age May An Jul Aug Sep Oct Now Dec N Ganerators

Hectricity Consumption (KWh x000)

43010404 433504048 190140 +04 ZE22¢ +04 23610 +04 1989 +04 21430 +04 2167 +04 2055 +04 2.779% +04 19050 +04 4241 +04 3701 +05

2
=
0
©
X
3
2

Naturd Gas Consumption (MBtu x000 000)

Credit: David Goldwasser / NREL
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The OpenStudio Parametric Analysis Tool

File

OpenStudio Parametric Tool

Preferences Help

L5

A
)
i

Organize and Edit Measures for Project

¥ Model Scripts/Measure Groups

v | Change Window-to-Wall-Ratio

0.1 Window-to-Wall Ratio
0.2 Window-to-Wall Ratio

| Drop Measure from Library

\

scription

Select measures from BCL
and apply them to your

baseline model

Set the building's window-to-wall ration to
[Window to Wall Ratio} on the {Facade) site
of the building.

Applied
In Order from
Top to Bottom

! Drop Measure from Library

OpenStudio Parametric Tool
'l Rooftop Unit Switch File  Preferences Help
RV ‘T Create and View Reports Summary Details
Rooftop Unit 2 €
Rooftop Unit 3 Select Report Type | Default Report Name s ‘ o

» IDF Scripts, Pre EnergyPlus Groups

w Applied to Baseline
Model Script 1

¥ [ New Group

» IDF Scripts, Post EnergyPlus Groups

Results may be exported
for integration with other
applications

<

v OpenStudio High-level Comparison

Baseline Model
Name baseline_model_file_name.osm
Annual Total Energy Cost ($) $100,000
Annual Electricity Use (kWh) 500,000 kWh
Annual Electricity Peak Demand (kW) $100,000
Annual Natural Gas Usage (Therms) 25,000 Therms
Site EUI (kBtu/ft2*yr) 100 kBtu/ft2*

Inspect measures
applied to specific
alternative models

M1.4-0.4 WWR on North Facade

M1.4-0.4 WWR on North Facade

el Ene: Annual Electricity Annual El Annual | site EUI R
Name Measures Appli Cost Reduct’l’;yn o) Use Reduction Peak Demand Gas Usage Reduction (KBtu/ft2*yr)
(kWh) Reduction (kW) (Therms) Al
1.2-0.2 WWR on NortljFacade $5,000 5% $15,000 3% 9 6% 6,250 25%
alternative? file M1.3-0.3 WWR on North Facade 00 4% $10,000 2% 6 4% 5,000 25%

M2.4-0.4 Other Measure Name ’
M32-0.4 Other MeasurMe,
4
=
M1.4-0, on North Facade
ive3 fi
#0‘4 Other Measure Name

Compare energy performance,
cost reduction, and paybacks

» Other Report Name

» Other Report Name

» Other Report Name

NATIONAL RENEWABLE ENERGY LABORATORY
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Incenting New Construction Efficiency

XcelEnergy~ | EDAPTracker * Energy Design Assistance (EDA)

Summary

— These programs are a primary tool to
Current Projects 31 {aeny 2o 3eea 4 rer 5 Sonew 6 wev

ie B Ho Home Hie Hile influence efficiency beyond code for new
Waiting on Xcel - MA 0 m ﬂ mn ﬂ ﬂ n H

Waiting on Xcel - EEE 0

Waiting on Energy Consultant CO n St r u Ctl O n

Waiting on Measurement & Verification
Company (MVC)

Waiting on Measurement & Verification
Energy Modeler (MVEM)

= * Problems:

Dth Goal Electric Budget Goal Gas Budget Goal KW Goal KWh Goal Set Goals

— EDA viability jeopardized as codes
foo o become more stringent

45,000 M Goal
30,000

00 — Must reduce admin costs to remain viable

0

. - A X
e R I

— Must maintain quality

Map Consultants Tracker Spreadsheet

A\ Boulder ()

3 °
<7 , R FSh Brighton @ e So I utl 0 n °

Harlow 25}
Platts Park. Superior o Barr Lake
State Park

Broomfield Henderson

v MR el b e — Web service tracks projects, manages data
LSRR S and communications, and reports
© s“" program-wide outcomes
é:::;s Golden Rldg o Slupleu::ur‘ora - 5 Bennett | . ) )
s o e A : — OpenStudio provides automated quality
. it 3 and EDA protocol checking
Littleton

NS e U — EDAPT connects project data with model
@wxce' Eﬁergy' B el o £ I Y outcomes to streamline reporting

NATIONAL RENEWABLE ENERGY LABORATORY
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Incenting New Construction Efficiency

Introducto Preliminary Final Construction Measurement
1 Application Z Meetin (Ir:tyro) 3 Energy Analysis 4 Energy Analysis 5 Document 6 & Verification
9 (PEA) (FEA) (CD) Review (M&V)

Fill out on-line Hold introductory Upload preliminary Upload final energy Review construction Verify and update
Application and meeting. energy model with model with customer documents and match energy model,

submit. energy efficiency approved energy the model to them. review and verify

measure alternatives efficiency measures and Submit updated construction documents.
and PEA Report. submit FEA Report. Model and CD Review. Create M&V Report.
Design Alternatives Design Alternative |“
E EEE E = Measured
00000 Data
) C
L”) ooo
Construction  Energy ggggg J Energy
Documents Model ﬁ Model
Baseline Model Baseline Model Construction
Documents
Auto Auto Auto Auto
Introductory Report ;
EDAPT WEBSITE P QACheck  Report QAChek  Report QAcheck  Review AChek  Report
9 on Model auto-generated on Model auto-generated on Model auto-generated on Model auto-generated
Tracks T p— o p—
Documentation ‘ ‘ ‘ ‘ ‘ ‘ ‘
at Each Step Xcel Xcel Xcel ‘ Xcel ) Xcel Xcel
Review Review Review Review Review Review
200
@ Design

Tracks Alternatives

Estimated

Savings =15 _ & _ _ _ _ _ R _ _ _ _ _ _
of all L

Projects -.—’_//.

@ Xcel Ener qy” 100 INTRO

NATIONAL RENEWABLE ENERGY LABORATORY

PEA

FEA

)

M&V
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OpenStudio-EDAPT Integration

XcelEnergy~ | E

Projects Application Resources Logout

Summary
Current Projects 31 1 aeery 2nmo  3een 4 ren 5 fvew 6 wav
Waiting on Xcel - PM EC X EC Xc EC X EC x EC X W W] e WM e
Waing o el ° '@ B B B ;|
Waiting on Xcel - EEE 0
Waiting on Energy Consultant
Waiting on Measurement & Verification 0
Company (MVC)
Waiting on Measurement & Verification 0
Energy Modeler (MVEM)
Completed Projects —
” Dth Goal { Electric Budget Goal Gas Budget Goal KW Goal KWh Goal Set Goals
60,000 H Predict...
45,000 M Goal
30,000
Q00
b oS » el N N 2
¢ o \'\50 P X W W OF 9OQ\ o® V‘P“e 05"6
RN\
NS\
o[ Wb &> ot b

Ol W A b

e

D My Vo Ly

EDAPT
automatically Detailed

documents .
Portfolio
Template | project data and

Reports OpenStudio Tracking
output

OpenStudio baseline and design alternate models — 7 7
along with simulation results

@ Xcel Energy-

NATIONAL RENEWABLE ENERGY LABORATORY
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Advanced Applications

NATIONAL RENEWABLE ENERGY LABORATORY
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OpenStudio Enables Automated Model Generation

VirtualPULSE_run.rb € |
require 'openstudio’
require 'VirtualPULSEModel'

#create a new model
model = VirtualPULSEModel.new

#add geometry (in this case a
model . a "

le multi-story core/perimeter building)

in the model

model .add_constructions({"construction_librai w

#add space type from a remote library (BRE\ tO the model
model . a¢ ce. ({"NREL_ref b&j)ding_vintage"

_{ “ASHRAE_99.1-2004" ,
#add design days to the
dd.

VirtualPULSEModel : : run_energyplus_simulation({"idf_directory" => Dir.pwd,

Equipment Consumption [kKBTUx10%6]

Il Room
Electricity

[ Lighting
Auxiliary
Energy

[l Heat
Generation

Il Chiller

B DHW

l -

NATIONAL RENEWABLE ENERGY LABORATORY

i
pwd}/Virtual PULSE_default_constructions.osm"})

Simulated End
Uses

Geometry and Space
Type Definitions

o et
= ——i=
“a
Detailed HVAC
. § .
and Zoning
IT"‘“ - —
L e
[
L i3
k 79
e Pacific
Northwest
NATIONAL
r ; Py LABORATORY
HUB i ”
e Efficient
L o Buildings
Hub
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Portfolio-Scale Automated Modeling

Customer Optimization For Energy Efficiency (COFEE)

SALES PATHWAY

u[

Portfolio of Millions of
Tuned Models 1

Energy Savings,
etc

ROI,
Incentive

Program

Incentive
Program

Incentive
Program

1

.

2 ROI,
Energy Savings,
etc.

Plan client site visit
and review initial 3
ROl and energy
saving results

ROI,
Energy Savings,

Site visit to gather

information, and submit information to
generate improved recommendations

What would be
the return on
investment?

Rhode Island Hospital Medical Simulation Center

REFINED ESTIMATE
To get more accurate savings data fll out the

Estimated Potential Energy Savings Per Year:
Estimated Potential Dollar Savings Per Year:
Estimated Cost of Lighting Retrofit:
[Estimated Rebate Amount:

Estimated investment Payback in Months:

rest of the form and then hit the button to the right.  HEFINE ESTIMATE

Here are the incentives
that best fit your building
and goals. Option 2 pays
for itselfin less than a

&3 Uishting — Exiating FaciityRetrofitForn (i3 Chooses incentive,
[ [z 57wl o[ o o) sme completes rebate

a form, and goes
INITIAL ESTIMATE

forward

PR with retrofit
Estimated Rebate Amount: $7.500
Estimated Investment Payback in Months: 13 Months

Submit information

SELF-SERVICE PATHWAY

Customer uses tool through computer
P’°%’a"‘ P’°g'a"' P'°g'a'“ or tablet to update their building
, | \ information

Incentive Incentive Incentive

N
Wy W
. =

Client’s Tuned Model

—nm information

NATIONAL RENEWABLE ENERGY LABORATORY

1

ROI,

Energy Savings,|
etc.

Reviews options and can
call sales representative
with questions.

3 ROI,
Energy Savings,
etc.

Customer can apply for incentive

2 and start the retrofit process
Energy Savings,
etc. N
)

nationalgrid
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What High Level Data Are Used to Create Baseline Models?

* Address: Pl

* Size: 10,000 ft?

* Number of Floors: 3
* Vintage: 1982

* Building Type: Office

 Web app assists with
geometry extraction

nationalgrid

NATIONAL RENEWABLE ENERGY LABORATORY 25




An Expert System to Create Baseline Models

Loads Prescribed by Building Type

oo T oedons
H ClosedOffice
Enterprise s 3% OpenOffice
Data Corridor
5%

Stair
Systems \‘ 1l IT_Room
5% =
Restroom p|ug |OadS

5% M Conference

10% 15% Lobby

Break . .
B Mechanical ventilation

Storage
. cooling equipment

Ly distribution equipment

HVAC System and
Constructions

Generated by walls

Knowledge Base roofs
floors

Weather Data windows

footprint

Building Geometry stories
glazing percentage

heating equipment

JSON
Description

Auto-Generated Model

OpenStudio Expert Modeling System

nationalgrid
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An OpenStudio-Enabled Product for Auditing and PV System Design

Procedural Modeling

Building Component Library #INREL
Login | Regiter

i e o

Tange o Companents gaes rom whele busiding: 13 detied 15 your model. e exmmsie woukd be & mewsere thet

simuwatt™ Software Guided -

!-—-«———u °
Audit Workflow on Tablet :
OpenStudio and Building
Component Library (BCL) Analysis of Baseline and
Key Goals Energy Conservation Measures

— Reduce cost of investment-grade, level 3 audits below current cost of level 1 or 2
— Produce higher quality, more consistent audits with greater residual value
* Not simply a report that prescribes actions and quantifies savings

* Data and models aggregate and can be reused for further cost reduction in EISA 2007

compliance, portfolio assessment, etc. .
simuwiatt

NATIONAL RENEWABLE ENERGY LABORATORY 27



simuwatt Software Guided Workflow

« Comprehensive workflow is modeled after NREL Deployment’s
proven methodology

* Ul design guided with input from industry professionals

= Building =|Building

Send Audit XML Send Audit XML

Geometry Capture Level Navigation

simuwiatt

NATIONAL RENEWABLE ENERGY LABORATORY 28



simuwatt Software Guided Workflow

 Workflow includes space-by-space load assignment, scheduling,
HVAC system specification, photo logging, note taking, and more

« Component definitions pulled from BCL

= System - Select Zones

Title Title | systems
Default Days

Set defaults for all weekdays and weekends
ALL WEEKDAYS | ALL WEEKENDS

Profiles
Specify profile date ranges and days that will override defaults
+ DATE RANGE

Birthday of Martin Luther King Jr.

Washington's Birthday Memorial Day
Labor Day

Columbus Day Veterans Day
Thanks: giving Day After Thanksgiving Day
Special Periods

These will override any other profiles
+ DATE RAN

SAVE CANCEL
Load Allocation to Spaces Schedule Specification HVAC System Specification

simuwatt
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simuwatt EE™: Using OpenStudio & BCL to Redefine Audits
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Highly Efficient
Software Guided —
Workflow
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