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Stand Up For Just a MinuteGive yourselves a round of applauseGreat – thank you – I’m glad we got that over withYou never know how these things will turn out
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ASHRAE is a Registered Provider with The American Institute of 
Architects Continuing Education Systems. Credit earned on completion 

of this program will be reported to CES Records for AIA members. 
Certificates of Completion for non-AIA members are available on 

request. (KNIGHT01, LU/HSW)

This program is registered with the AIA/CES for continuing 
professional education. As such, it does not include content that may 

be deemed or construed to be an approval or endorsement by the AIA 
of any material of construction or any method or manner of handling, 

using, distributing, or dealing in any material or product. Questions 
related to specific materials, methods, and services will be addressed 

at the conclusion of this presentation.

Presenter
Presentation Notes
Ever have a day like this? Fill in the blanks.How many of you went to work last week with a goal to make as many mistakes as possible?We are AE’s, Owner’s, Contractors – better buildings, fewer mistakes, higher profits
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GBCI cannot guarantee that course sessions 
will be delivered to you as submitted to GBCI. 
However, any course found to be in violation of 
the standards of the program, or otherwise 
contrary to the mission of GBCI, shall be 
removed. Your course evaluations will help us 
uphold these standards. 

Course ID: 0920004589

Integrated Building Design 
and Building Information 
Modeling
By Dennis Knight

Approved for:

x
General CE hours

x
LEED-specific hours

Presenter
Presentation Notes
This is an official slide given to USGBC Education Providers by the U.S. Green Building Council. This slide should be used in all courses approved by USGBC towards the Green Building Certification Institutes LEED Credential Maintenance Program. This slide may ONLY be used for currently approved courses and may never, under any condition be used in the materials for a course not approved by USGBC. Instructor should announce:This course is approved by the U.S. Green Building Council (USGBC) for [#] GBCI CE Hours towards the LEED Credential Maintenance Program. Upon successful completion of this course, LEED Professionals may submit their hours to Green Building Certification Institute (GBCI) under the “Professional Development/Continuing Education” activity type in “My credentials” at www.gbci.org. �Some sections of this slide are left as editable.  Education Providers should update this template as per the approved course.  Font: “ARIAL The following sections should be edited:EDUCATION PROVIDERS NAME (Font: Arial Size: 18) COURSE NAME (Font: Arial Size: 17) [COURSE ID #] (Font: Arial Size: 17) “#” representing the official number of GBCI CE Hours granted. (Font: Arial Size 36)For additional reference, please see the document “Reporting GBCI CE Hours for USGBC Education Provider Courses” found at www.usgbc.org/ShowFile.aspx?DocumentID=6975. Education Providers may contact the USGBC Education Review team for additional questions regarding this slide at EdProvider@usgbc.org
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This presentation focuses on the Integrated Building Design Building 
Information Modeling applied to the Project Delivery processes 
including team building, project management, stakeholder 
responsibilities, early collaboration, better decision making, 
documentation methods and the use of technologies like BIM to 
improve the built environment.

Integrated Building Design & 
Building Information Modeling

Presenter
Presentation Notes
Ever have a day like this? Fill in the blanks.How many of you went to work last week with a goal to make as many mistakes as possible?We are AE’s, Owner’s, Contractors – better buildings, fewer mistakes, higher profits
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Presenter
Presentation Notes
Ever have a day like this? Fill in the blanks.How many of you went to work last week with a goal to make as many mistakes as possible?We are AE’s, Owner’s, Contractors – better buildings, fewer mistakes, higher profitsIssues the last two days – at the end of projects where we have done an extraordinary amount od communication and coordinationIntegration, plug n play, damper access, flow diversity, combustion air



“Our lives succeed or fail gradually, then 
suddenly, one conversation at a time.  
While no single conversation is 
guaranteed to change the trajectory of a 
career, a business, a marriage, or a life, 
any single conversation can. The 
conversation is the relationship.”

Susan Scott
“Fierce Conversations”
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Presenter
Presentation Notes
I like to start with this quote. Powerful.Everyone’s an expert – at somethingSocial Capital – we are all a part of itWhy our organizations are important - consensusInspired by Hemingway – How did you go bankrupt?
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What We Will Talk About Today
▪ Building Information Modeling
▪ Integrated Building Design
▪ My Experience With Transition
▪ High Performance Buildings
▪ Building Performance Analysis
▪ Future Trends
▪ Codes & Standards

6/23/2017 10

Presenter
Presentation Notes
Learning Objectives for todayTake awayTell someone what you plan to doDo it



2017 ASHRAE Building Performance 
Analysis Conference 
September 27-29, 2017
Atlanta, Georgia

11

https://www.ashrae.org/news/2016/building-performance-analysis-focus-of-ashrae-2017-modeling-conference
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Presenter
Presentation Notes
Building performance simulation is evolving into a multidisciplinary effort for projects. The long-term goal is to create models during one phase or by one discipline that can be used and further developed and refined by other disciplines as the project, its data and details grow throughout the building's life cycle. Specific conference themes include:early phase analysisconstruction costlife cycle cost and financial analysis/performanceenergy analysissystem and equipment selectionload analysis and sizingreal time monitoring coupled to predictive analysis to improve existing building performanceregulatory and building rating system complianceasset managementanalysis for retro commissioning and continuous commissioninglighting/day lightingwater use optimizationThe 2017 ASHRAE LowDown Showdown modeling challenge will be the third event of this popular industry exercise! The modeling challenge will showcase the work of teams competing to model a net zero or below building.Each team will be comprised of registered attendees who will sign up to play a role on each team, such as:EngineersArchitectsDesignersEnergy modelersTeams will be recognized for their efforts based on the following categories:1. Energy�Performance Metrics as recorded on the Results Spreadsheet2. Teamwork�Demonstrated collaboration among disciplines (architecture, engineering, modeling) and overall project management3. Creativity�Originality of solution, design, use of tools and analysis4. Workflow�Overall process, problem solving, efficiency and QA/QC methodology5. Practicality�Cost-effectiveness, Constructability, real world application



The Challenge
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3 Story, 50,000 SF Outpatient Health Clinic
Location: Omaha, Nebraska
Baseline Source EUI: 120 to 150 kBtu/SF

Presenter
Presentation Notes
Participants – 80+ from around the world, architects, engineers, modelers, software developers, utilities
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Energy Derailment

Insane Energy Savers
Quest for Zero

Outpatient Zero

Presenter
Presentation Notes
Held in conjunction with the conference, the ASHRAE LowDown Showdown modeling challenge showcased the work of eight teams and over 80 participants, who competed to model a net zero or below building. The baseline building was a 50,000 ft2, 3-story Outpatient Health Care facility.Each team was comprised of at least one coach, captain and registered attendees who adopted roles on each team, such as engineer, architect, designer and energy modelers.  The teams were given a common playing field with “Model Building Requirements.”A half day of the conference was devoted to the LowDown Showdown for the teams to present their projects, attendees to ask questions and voting.  The models were created using the available industry software thereby providing excellent hands-on examples of how to use different aspects of the software.Teams were evaluated in five categories: energy, teamwork, practicality, creativity and workflow.  Conference attendees voted electronically for the best model in each category. The results were announced at a reception that evening.
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The Dee Bees
The BEM 
Bang Theory

2016 LowDown Showdown Web LinkThe EUI Evangelists

Presenter
Presentation Notes
The ASHRAE & IBPSA-USA SimBuild 2016 Conference was held August 10-12, 2016 in Salt Lake City, Utah. The event covered two-and-a half days, and was preceded by two days of training seminars and short courses. One of the popular events at the conference was the 2016 ASHRAE LowDown Showdown, held on August 11th. The Lowdown Showdown participants modeled a net zero or below building. The baseline building for the challenge was a 50,000 square foot, three story outpatient health care facility.The Lowdown Showdown teams together. Photo courtesy of Dru Crawley.Teams were evaluated on:Energy - Performance Metrics as recorded on the Results SpreadsheetTeamwork - Demonstrated collaboration among disciplines (architecture, engineering,  modeling) and overall project managementCreativity - Originality of solution, design, use of tools and analysisWorkflow - Overall process, problem solving, efficiency and QA/QC methodologyPracticality - Cost-effectiveness, Constructability, real world applicationEight teams competed in the challenge, including IBPSA-USA Board Member Annie Marston, who was the captain of her team: The EUI Evangelists."I loved being involved in the Lowdown Showdown," said Marston. "It is a really challenging competition and gave me the opportunity to work with talented individuals all over the country... It was also fun to see how the other teams had dealt with the problems we had encountered during the competition. There was a lot of conversation on our team table as the different teams' solutions were presented. As modellers we are often left alone in our offices with little contact with our peers, and this competition brought us together and gave me a chance to learn a great deal [from] others like me who are passionate about efficient design and how simulation can really make that happen."IBPSA-USA Education Committee member James Dirkes, captain of The DeeBees team, echoed this sentiment of connecting with colleagues from around the country."It was a great experience to connect with strangers, becoming a cohesive and strong team to produce a pretty respectable project," said Dirkes. "And that doesn't begin to touch on the vision for modeling's future, if modeling becomes a strong and normal part of early design efforts."Nick Caton, co-captain for the Quest for Zero team, enjoyed the the new structure of the event, and how it allowed for more comparable results. "This year’s Lowdown Showdown was structurally quite different from last year, with more focused parameters/constraints on the challenge, and more clarity on the intended goals," he said. "This was overall a great improvement, with less time required of the individual teams to answer the question 'what are we supposed to be doing?' and [this provided] much more comparable results. That said, the event organizers were deliberate, it turns out, in selecting a climate and building type where achieving “source-net-zero” would be very difficult, or even impossible, with some of the given constraints."See the full list of teams, with captains, below.The DeeBees – James Dirkes (captain)The EUI Evangelists (TEE) – Annie Marston (captain)The BEM Bang Theory – Alfonso E. Hernandez (captain)Energy Derailment – Sean Beilman (captain)Insane Energy Savers – Cory Duggin (co-captain), Brian Tysoe (co-captain)Outpatient Zero – Robert Larson (captain)Quest for Zero – Nick Caton (co-captain), Surabhi Joshi (co-captain)Newbie Energizers – Patrick McLaughlin (co-captain), Shermeen Yousif (co-captain)Teams presented their projects at the event, and then team captains were grilled on their models by the judges. When the dust settled, awards were given to the teams that showed initiative in the 5 evaluation categories listed above. Here is the list of winners, and you can see photos of each winning team below.Energy Derailment – Most PracticalThe EUI Evangelists (TEE) – Most CreativeQuest for Zero – Best TeamworkThe DeeBees – Best Energy UseInsane Energy Savers – Most Innovative Workflow"It was amazing to win 'the most creative' award," said Marston. "We had been working on our design for the past 3 months, as had all the other teams, and we had been working really hard. For that work to be recognised was fantastic for all of us. Our goal was to show that simulation isn't just about complex graphs and numbers, which appear to have no meaning. We really wanted to show everyone that simulation leads to great design; we as energy modellers are here to enhance the design and not negatively impact it."Nick Caton also said he was very proud of his team for winning the "best teamwork" award, and that he benefited a great deal from the discussions and free exchange of ideas with his peers."The true reward for all of the teams in this event, I think, isn’t a certificate or recognition as much as it is the opportunity to pool experience and perspectives alongside other professionals and experts in our field," he explained. "The Lowdown Showdown is a pretty unique event in that we are pushed above and beyond the typical modes of networking and support in our respective communities, by directly collaborating with our peers towards a common goal. Hours of conversation with the team ‘at-large’ and through individual ‘offline’ talks permitted us to share and contrast our individual practices and procedures, allowing everyone to come away better for the experience. I sincerely hope all the other teams’ participants enjoyed the same rewards, in which case we’re all winners!" IBPSA-USA Board Secretary Chris Balbach attended the event, and he felt that there was no shortage of creativity from the teams. "I would comment that creativity ruled the event," said Balbach. "While several of the teams ended up with mechanical systems that where similar in nature and topology, that’s pretty much where the similarities stopped. I found that each team choose different areas of the design to focus on – some teams took deep dives into architectural optimization (form and fabric) while other teams focused efforts on maximizing daylight capture while other teams really drilled into cost effectiveness and 'value engineering' approaches. It was good to see so many perspectives and approaches to problem solving."Congratulations to all the teams for their work and dediciation. Thank you for making this year's Lowdown Showdown another success! We look forward to seeing the next showdown soon.

https://www.ashrae.org/membership--conferences/conferences/ashrae-conferences/ashrae-and-ibpsa-usa-simbuild-2016-building-performance-modeling-conference


NBIMS-US:

A BIM is a digital representation of physical and 
functional characteristics of a facility. As such it 
serves as a shared knowledge resource for 
information about a facility forming a reliable 
basis for decisions during its lifecycle from 
inception onward..

http://www.buildingsmart.org/resources/terms-and-definitions
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Building Information Modeling

Presenter
Presentation Notes
Two key words again – Information and Reliable7 Times 7 Ways/Formats

http://www.buildingsmart.org/resources/terms-and-definitions


Integrated Building Design
Interaction among all building disciplines, from 
earliest concept development throughout the 
building life cycle, in order to achieve integration of 
design efforts and operation of the total building. 
(ASHRAE TC 7.01 2007)

(More appropriate - building life cycle management)

6/23/2017 17

Presenter
Presentation Notes
Would prefer Life Cycle Building/Asset ManagementMost definitions and process stop at the end of construction – CO or final inspection.  85% after occupancyLong time to get it -Key to sustainability, achieving energy and emissions targets is as much about operation and users and behavior/awareness



High Performance Buildings
▪ Energy Policy Act of 2005

▪ SEC. 914. Building Standards.
(a) Definition of High Performance Building – In this section, the 
term "high performance building" means a building that integrates 
and optimizes all major high-performance building attributes, 
including energy efficiency, durability, life-cycle performance, and 
occupant productivity.

▪ Energy Independence and Security Act of 2007

▪ TITLE IV - Energy Savings in Buildings and Industry
SEC. 401. Definitions.
(12) HIGH-PERFORMANCE BUILDING- The term 'high-
performance building' means a building that integrates and 
optimizes on a life cycle basis all major high performance 
attributes, including energy conservation, environment, safety, 
security, durability, accessibility, cost-benefit, productivity, 
sustainability, functionality, and operational considerations.

Source: https://www.nibs.org/default.asp?page=hpbc, 6:43 PM, 2015.06.19

18

https://www.nibs.org/default.asp?page=hpbc


Anything Missing?

19
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Comfort?

Acoustic?

Indoor 
Environmental 
Quality? Others?

Anything Missing?
Indoor Air 
Quality?

Visual?

Presenter
Presentation Notes
What about ----- Do you think these are covered adequately in the wording of the statutes?
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Presenter
Presentation Notes
1)      Both workbooks were recently updated to correct some issues and provide minor updates that increase usability and applicability.   One example is that Form 3 of the In Operation Workbook now allows you to select the temperature units for the IEQ measurements (F or C).2)      The Building EQ committee has initiated work on the development of an on-line data entry system for the submissions.   This will move the entire process away from manual Excel spreadsheets and allow for direct on-line entry of the submission data via PC or tablet.   This will also allow for creation of a database of information that subscribers to the system would be able to access (in aggregate) down the road.3)      The web application is expected to roll out in June-July 2017 (following the Long Beach annual meeting).   4)      This web application will also allow for the creation of location specific median EUI calculation through a licensee program.   This would be phase 2 of the web application development and would follow the roll out of the on-line data entry system.  5)      The ASHRAE GGAC (Grassroots Government Advocacy Committee) is developing information on how to approach local municipalities regarding this licensee program and use of Building EQ in benchmarking and disclosure regulations.6)      Work has also been initiated do update the branding for the Building EQ program.   This will roll out with the web application.



Owner

Designer

Constructor

Pre-
Design

Design Construction Warranty Facility Management

Graphics
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Presenter
Presentation Notes
Did you ever hear the expression Information is Power?  Ever wonder where it came from? A spin-off quote Sir Francis Bacon written in one of his essays in 1597 (over 400 years ago) that says “Knowledge is Power”.I believe that to be true. Most of the disappointments we encounter throughout our lives  are often due to decisions we make due to a lack of knowledge or an asymmetry of information between us and someone we are exchanging information with for some purpose such as obtaining a job, securing an income, applying for a loan, buying a car, negotiating a construction contract or change order – etc – you name it.



IBD

Owner

AE

ContractorVendor

FM
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Integrated Building Design - Stakeholders

Presenter
Presentation Notes
Involves all disciplines and stakeholderEach team involves even more stakeholders



Building

Site

Envelope

Uses

Systems

Context

O&M
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What Makes A Building Unique



Planning

Design

Construction

Verfication

Training

O&M

Adaptation
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Life Cycle of a Building

Presenter
Presentation Notes
Its holisticLife cycled based



Plan

DoReview
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Continuous Improvement Process

Presenter
Presentation Notes
The Continuous improvement processBetter with ever iteration



BIM is Tools…
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Presenter
Presentation Notes
This is not meant to be proprietary – lots of tools



…And a Process
▪ Integrated Building Design is the endgame of 

BIM
–Each component is modeled or drawn using the tools 

and then integrated into one environment
–The output is a holistic product that solves many 

chronic problems of building today

▪ Adoption will not happen overnight
▪ BIM requires a new way of thinking 

6/23/2017 28

Presenter
Presentation Notes
It’s all about better buildings,Happier clientsHappier usersParametric analysis – how things interact



Why is Integrated Design important?
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Presenter
Presentation Notes
Three ways: Past, Present, Future – to solve conversation must turn to the futureForensics Old model – study the sick – never get well – I’m going to do a little of that todayPsychologist/Therapist – In with 1, leave with 10, come back over and overNeed to study the well – accentuate the positiveBIM/IBD is trying to perfect the process that real high performing buildings have used – good design, good operation, good maintenance 



The Current Process

Owner Architect Contractor

▪ Key stakeholders work in silos

▪ Work flows are contained within silos 

▪ Handoffs are poorly coordinated

▪ Change orders, value elimination, 
budget and schedule overruns are 
common practice

▪ The entire Life Cycle Cost of a 
building is not thoroughly vetted early

6/23/2017 30

Presenter
Presentation Notes
This is key to understand.  For BIM to be effective and provide the greatest benefit, it must be applied in an integrated team based environment. BIM can eliminate the silos that exist in our business today and bring many of the fragments and disconnected processes together into a  single, cohesive, integrated and optimized work results.  The days of getting the architects or designers drawings or CAD files at the CD phase and inserting some structure, MEP, etc into them and hoping for the best will be behind us.



The Current Workflow - Owner

▪ Need for a facility is identified
▪ Feasibility study conducted
▪ 80% major decisions in 10 minutes

6/23/2017 31

Project budget is determined based on 
available funds and/or limited cost analysis



▪ The Owner informs Design Team on 
project requirements

▪ Initial building design exceeds the project 
budget

▪ Building is re-designed to meet project 
budget

Current Workflow - Design

6/23/2017 32



1. Construction Companies bid for the job

2. Typically the lowest bid is accepted

3. To meet the available funding, elements of the design are 
“value engineered” out of the building.

4. The impact of value engineering decisions are generally 
unknown by the decision maker.   

6/23/2017 33

Value Elimination ≠ Value Engineering 
There is not engineering going on here….

Current Workflow - Construction

Presenter
Presentation Notes
Information and knowledge analogy again - Assymetry



▪ Not currently a well thought out consideration 
in the  work flow

▪ LCCA is not conducted → resulting in 
operation costs that are not tied to a 
predetermined metric

▪ Buildings consume more energy than 
necessary

▪ Owners pay far more in energy costs than 
necessary 

6/23/2017 34

The environment pays 
the price

Current Workflow – Facility 
Management



ABILITY TO EFFECT COST

THE COST OF 
CHANGES

TRADITIONAL DECISION  
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O&M
Patrick McCleahmy, HOK

The Current Process 
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Presenter
Presentation Notes
Lets look at this graphically



Value Elimination
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Walls

Roof
Doors
Windows

MEP
Millwork
Balconies
Finishes

Source: www.constructionm
anagem

entschool.net

“VE’d” Out

Presenter
Presentation Notes
VE often takes a more subtle approach and the implications are often not considered or thought to be irrelevant other than the immediate first cost.Give a couple of examples – controls, interfaces, etc



TRADITIONAL DECISION  
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O&M
Patrick McCleahmy, HOK

Where We Want To Go!
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Value 
EliminationValue 

Engineering

IDEAL  
DECISION 
PROCESS



▪ Value Engineering should be about 
making informed decisions

▪ This is where BIM/IBD adds 
tremendous value to the PROCESS

▪ Iteration of Design to meet budget 
AND owner's requirements must 
happen earlier in the process 

▪ LCCA is key to inform VE decisions 
over the entire life cycle of the 
building from design through operation

Value Engineering
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We are at a crossroad 
between working in a 2D 
project delivery process 

and transitioning to a 
Multi-Dimensional virtual 

work environment 

6/23/2017

Presenter
Presentation Notes
According to UK study March 2011, 46% of design professionals still using hand drafting.  What is driving this transformation? Clients: construct buildings faster, cheaper and better.  AE’s: better design decisions faster; eliminate or reduce errors and omissions; deliver more accurate work results.  Contractors: build buildings faster; less waste, fewer coordination problems; fewer call backs and warranty claims.Finally Owners: O&M their buildings such that they continue to operate and peak efficiency and at reduced energy cost.
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Workflow & Model Management: Single User

6/23/2017 49

II do it 
all
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Architect

Civil
HVAC

Landscape

Electrical

Plumbing
Fire Protection

Structural

Security

IT/Communication

Workflow: Multiple Firms/Offices
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Architect

Civil

HVAC

Landscape
Electrical

Plumbing

Fire ProtectionStructural

Security IT/Communication

Model Management: One Firm/Office

Central 
Model/File
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Architect

Civil

HVAC

Landscape
Electrical

Plumbing

Fire ProtectionStructural

Security IT/Communication

Model Management: Cloud/Parallel 
Processing

Central 
Model/File
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Image Courtesy Autodesk
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Analytics
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Image Courtesy Autodesk
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Define Spaces From Rooms
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Create Spaces
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Define Load Parameters



6/23/2017 68

Review Details
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Calculate Loads
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Image Courtesy Autodesk
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Place Air Distribution
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Place Equipment
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Place Duct
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Place Pipe
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Place Section Mark
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Create Section
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Grips

Resize Section
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InstanceProperties
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Families
Family Category

Family Type

Type

Families
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Schedules



ASHRAE Introduction to BIM
▪ Terminology
▪ Benefits
▪ Early Collaboration
▪ Getting Started
▪ What Others are Doing
▪ How to Get Involved
▪ The Future

▪ Additional Reading

6/23/2017 82

Presenter
Presentation Notes
Get a copy – Its Free - ASHRAE ALI course by Tim DwyerPut together by ASHRAE volunteers and with input from most of the major BIM authoring tool and energy modeling software vendors. The advice and processes covered in the Introduction and many of the resources cited are still relevant. 



3. INFRASTRUCTURE AND 
STANDARDS

3.1 TECHNOLOGY INFRASTRUCTURE
3.2 STANDARDS

3.3 SPACE AND DRAWING 
STANDARDS

3.4 FILE STRUCTURE
3.5 MODEL STRUCTURES

3.6 MODELING REQUIREMENTS

4. EXECUTION
4.1  BIM EXECUTION PLAN (PXP)

4.2  BIM USES
4.3  MODEL DELIVERABLES

NBGO - Four Main Parts

1.  INTRODUCTION
FOREWORD
1.1  PURPOSE
1.2  SCOPE
1.3  USE

2.  PROCESS
2.1 DEFINE BIM REQUIREMENTS
2.2 TEAM ROLES AND 
RESPONSIBLITIES
2.3 BIM PROJECT EXECUTION 
PLANNING
2.4 MANAGING PROJECT 
REQUIREMENTS AND 
DELIVERABLES



The Building Owner: BIM for all phases
The Guide explains to Owners how to include BIM
requirements in contracts to:             

• Plan
• Design
• Construct 
• Operate 

buildings.

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiNjN6CveLQAhXMRCYKHdehByEQjRwIBw&url=http://www.gettyimages.com/detail/video/building-manager-giving-instructions-stock-footage/483482095&psig=AFQjCNFYNesqX7frTr_aOHXghmcpgI4ffg&ust=1481213639127053


Introduction: How does it work?
Commentary
Guide language that can be 
converted to Standards 
language



ASHRAE 90.1-2016 – Big Changes

▪ New version of Appendix G can be used as a code 
compliance path

▪ Fixes baseline forever – any era building can be 
benchmarked against the same base

▪ Baseline fixed at a certain level of performance –
stringency not expected to change with future versions 
(for now)

▪ Available as addenda to 2013 – could be applied now

▪ Past only used to rate beyond code performance

▪ New term – Performance Cost Index (PCI) shown in Table 
4.2.1.1 based on building type and climate zone

86

Presenter
Presentation Notes
Like comparing purchasing power based on a fixed value of a currency in a specified year



ASHRAE Standard 209

▪ May be a game changer

▪ Energy Simulation Aided Design except Low-Rise 
Residential

▪ Began writing in 2011,

▪ Issued first public review earlier this year

▪ Being revised based on 84 comments received from 14 
public reviewers for second public review later this fall

87



What We Are Doing Today
▪ Focusing on what we can do with the Information

▪ Using the tools to get a seat at the table sooner

▪ Developing a workflow around LCCA  and Cost/Benefit

▪ Training on the process and tools

▪ Expanding our service offerings beyond construction

Schedules
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Presenter
Presentation Notes
Develop a matrix or spreadsheet of selection criteria, features and software vendors you are considering.    Similar to what you might see on a comparison chart on the back of a software package or internet rating site.Check off or rank each vendor in each area of the selection criteria you have established for your firm.Choose the best alternative to adopt.



What We Are Doing Today
▪ Looking closely at what we can automate

▪ Determining what software we no longer need

▪ Discussing what level of detail required at each phase

▪ Helping clients determine what to ask for in contracts

▪ Looking 5 to 20 years out – stay at the table longer

Schedules
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Presenter
Presentation Notes
Develop a matrix or spreadsheet of selection criteria, features and software vendors you are considering.    Similar to what you might see on a comparison chart on the back of a software package or internet rating site.Check off or rank each vendor in each area of the selection criteria you have established for your firm.Choose the best alternative to adopt.



The Future Is Already 
Happening

6/23/2017 90

▪ Integrated Building Design
▪ Integrated Project Delivery
▪ Integrating Specification Writing
▪ Automated cost estimating
▪ Advanced clash detection and model 
checking

▪ BIM to Fabrication
▪ BIM to SIM: Advanced Analytics

– Energy Modeling
– Daylighting
– Computational Fluid Dynamics

Presenter
Presentation Notes
Integrated multi-discipline design is the perfect use of the tool.Specification writing, cost estimating, clash detection, scheduling, code checking and model checkers,  are already available both integrated in some tools and through third party interoperable tools.BIM to BEM and SIMEarly analysisBIM serversClash detectionDaylightingEnergy



Future Trends – BIM Tools
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▪ Cloud based BIM authoring tools

▪ Cloud based BIM servers and storage

▪ Increased interoperability

▪ More integrated applications

▪ Increased focus on Owner benefits beyond 
design
• O&M
• Property and portfolio management
• Energy management

• BIM to Manufacturing

Presenter
Presentation Notes
The fastest growing segment of the market seems to be in cloud based BIM for integrated project deliveryIFMA, buildingSMART, COBie (Commercial Operations Building Information Exchange)Research is vital to continued improvementStandard data exchange formats are needed for interoperabilityThere is a need for parametric capabilities between third party analytic tools and BIM authoring toolsObject databases with standardized manufacturer’s data are absolutely neededCurrent objects are all over the place from having too much data – almost manufacturing level drawing and detailing to no analytic data available at all



Future Trends – IBD & BIM 
Process
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But what about the Processes?

Presenter
Presentation Notes
Call to actionThat’s where you all come in – gotta use it to improve it – get involved – become engagedASHRAE, ASPE, buildingSMART, ISO, vendors, conferences, forums, blogs,



The Future of Whole Building 
Simulation
▪ Building Information Modeling (BIM)
▪ Life Cycle Analysis (LCA)
▪ Envelope Analysis (Load Reduction)
▪ Event Simulation
▪ True Parametric Design and Analysis
▪ Automated Code Compliance Checking
▪ Automated Permitting

93



The Future of Whole Building 
Simulation

▪ Building Operations
▪ Asset and Facility Management
▪ Integrated Adaptive Control (Inverse 
modeling?)

▪ Internet of Things?
▪ Others?
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Current Barriers to Success Beyond 
Geospatial Design
▪ Lack of Interoperability 
▪ Limited Parametric Design Features
▪ Integrated Engineering Design Technology
▪ Handling of Information and Data
▪ Investment in New Technologies
▪ Consistent Application of Technology Throughout the 

Design, Construction and Operational Process

956/23/2017



The Building Owner: NBGO’s audience

• Primary audience: Building Owners 
• Primary purpose:  Adoption by building owners and 

referencing of the guideline within their contractual 
documents with the building project team.



Impact on ASHRAE

▪ Development of SMART Documents
–Smart XMLs, Rules Sets, Common 
Terminology

▪ Resources
–Handbooks, Standards, Guidelines, Manuals
–Data Dictionary

▪ Liaisons to TCs, GPCs, SPCs
–TC’s: 1.5, 1.6, 4.1, 4.2, 4.7, 7.1
–GPC 20
–SPC’s: 140, 183
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Presenter
Presentation Notes
LIST OF TC’s and SPC’sTC 1.5 Computer ApplicationsTC 1.6  TerminologyTC 4.1  Load Calculations Data and CalculationsTC 4.2  Weather InformationTC 4.7  Energy CalculationsTC 7.1  Integrated Building DesignGPC 20   XML Definitions for HVAC & R. Data DictionarySPC 140  Standard MOT for Building Energy AnalysisSPC 183  Methods and Procedures for Performing Heating & Cooling Load Calculations



Resources
▪ ASHRAE Introduction to BIM: http://cms.ashrae.biz/bim/

▪ buildingSMART alliance, National BIM Standard: 
http://www.buildingsmartalliance.org/

▪ National Institute of Building Sciences (NBGO): 
https://www.nibs.org/?nbgo

▪ Whole Building Design Guide: 
http://www.wbdg.org/bim/bim.php

▪ International Organization for Standardization (ISO) TC 59 
Product Data for Building Services System Models (6 
pages of standards activity with a web search at TC59): 
https://www.iso.org/search/x/query/BIM
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Presenter
Presentation Notes
Before I close the session and begin to take questions I want to say that we are just beginning to realize the potential of BIM.   I have intentionally not  talked much about that today because I know the other speakers are focusing on the features and benefits of BIM.  I do want to offer some encouraging words to the young engineers in the audience.  On October 1st through the 3rd, 2012   I had the pleasure of Chairing ASHRAE’s Energy Modeling Conference in Atlanta, Georgia.  We had around 190 energy modeling professionals and software vendors represented. The conference focused on the hands on day-to-day work practices of producing high quality energy models. The conference had the largest percentage of young engineers of any ASHRAE conference I have attended. That conference was our second specialty conference on energy modeling.  Much of the conference and the case studies presented involved an integrated approach to building design and much of the discussion involved the future of BIM and interoperability with third party analytic tools.  In my closing remarks I asked the audience to just think for a minute just how far we’ve come in the last 30 years (roughly the length of a career).  Then I asked every young engineer who made a presentation during the three days to keep a copy of the presentation and some photos of the tools and technology they are using today.  I also asked them to jot down some of the key challenges they each hope to have solved by BIM and energy modeling.  Then I asked them get involved and to put themselves in my shoes 30 years from now, closing a conference, and to look back and recap all of those challenges they were instrumental in helping to move forward and improve. 

http://cms.ashrae.biz/bim/
http://www.buildingsmartalliance.org/
https://www.nibs.org/?nbgo
http://www.wbdg.org/bim/bim.php
https://www.iso.org/search/x/query/BIM


Resources
▪ British Standards Institute: https://www.bsigroup.com/en-
GB/
– PAS 1192-2:2013: Specification for information management for the 
capital/delivery phase of construction projects using building 
information modelling

– PAS 1192-3:2014: Specification for information management for the 
operational phase of assets using building information modelling

– PAS 1192-5:2015: Specification for security-minded building 
information modelling, digital built environments and smart asset 
management

▪ NBS BIM Toolkit: https://toolkit.thenbs.com/

▪ Others?

How do we harmonize all of this? 
Should we?
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Presenter
Presentation Notes
Before I close the session and begin to take questions I want to say that we are just beginning to realize the potential of BIM.   I have intentionally not  talked much about that today because I know the other speakers are focusing on the features and benefits of BIM.  I do want to offer some encouraging words to the young engineers in the audience.  On October 1st through the 3rd, 2012   I had the pleasure of Chairing ASHRAE’s Energy Modeling Conference in Atlanta, Georgia.  We had around 190 energy modeling professionals and software vendors represented. The conference focused on the hands on day-to-day work practices of producing high quality energy models. The conference had the largest percentage of young engineers of any ASHRAE conference I have attended. That conference was our second specialty conference on energy modeling.  Much of the conference and the case studies presented involved an integrated approach to building design and much of the discussion involved the future of BIM and interoperability with third party analytic tools.  In my closing remarks I asked the audience to just think for a minute just how far we’ve come in the last 30 years (roughly the length of a career).  Then I asked every young engineer who made a presentation during the three days to keep a copy of the presentation and some photos of the tools and technology they are using today.  I also asked them to jot down some of the key challenges they each hope to have solved by BIM and energy modeling.  Then I asked them get involved and to put themselves in my shoes 30 years from now, closing a conference, and to look back and recap all of those challenges they were instrumental in helping to move forward and improve. 

https://www.bsigroup.com/en-GB/
https://toolkit.thenbs.com/


Energy [Resources] Used 
Intelligently
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Presenter
Presentation Notes
A benchmark – a common metric – could have been bananas, oranges, PB&J’s, etc.



ABILITY TO EFFECT COST
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CHANGES
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Keep the destination in mind!
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Questions?

M. Dennis Knight, P.E., FASHRAE
dknight@wholebuildingsystems.com

mailto:dknight@wholebuildingsystems.com
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