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AlA CES

Credit(s) earned on completion of
this course will be reported to AIA
CES for AIA members. Certificates of
Completion for both AIA members
and non-AlA members are available
upon request.

This course is registered with 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 AlIA
of any material of construction or
any method or manner of

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

this presentation. ,



AlA CES - LEARNING OBJECTIVES

Upon completing the course participants will be able to:

1.
2.

Define the BECx and MEPCx process and standards

|dentify BE/MEP Cx synergy opportunities to save time and
money

Describe how the key BECx and MEPCx tasks are
interdependent

Recognize project types where integration of MEP and BE e,
systems are especially important z
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Commissioning adversely affects budget.
Commissioning adversely affects schedule.

Only the mechanical systems need to be commissioned.

COMMON

Commissioning starts in construction phase - it’s just
another name for testing the installed mechanical systems.

MISCONCEPTIONS

The Architect and General Contractor will handle all the
design and construction issues.

Any post construction issues with the MEP or BE systems
will be taken care of by GC during warranty stage.

It will cost us less to fix any MEP or BE defects after
construction than during construction.




OUR PREMISE:

Electrical

“Total Building Commissioning”

requires a Total Building

Total Building Commissioning Commissioning

Approach

Building
Enclosure



THE BUILDING
ENCLOSURE

Today’s Building Enclosure

Complex building materials

Multi-layer construction / multiple
trades

Thinner construction

Higher performance requirements
Less skilled craftsman

Limited training

Higher expectations

Compressed Schedules

Reduced Budgets



MECHANICAL
ELECTRICAL
PLUMBING

Today’s MEP
e Technically complex

e Multiple Systems Working
Together (or not)

e High Performance

* Integrated Controls

* Limited on-the-job training
* Higher expectations

* Schedule Critical

* Cost Sensitive



Traditional Approach:

» Building Envelope and
MEP are unrelated

» Different Process

» Different Timelines

» Different Subcontractors
» Different Objectives

» Keep Separate

Synergistic Approach:




COMPLEX BUILDINGS REQUIRE A TEAM APPROACH

Construction Team

GC/CM
Mech Sub

OWNER

Design Team

Controls Sub
TAB
Electrical Sub
Plumbing Sub

Project Manager / Lead CxA

Cx Team Project Manager

Architect
Mech Engineer
Elec Engineer

Low Voltage CxA

Security / Access Control
Voice / Data

Audio-Visual

Electrical CxA

Electrical Power Dist
Emergency Power Systems

Lighting Controls

Life Safety CxA

Smoke Control
Fire Alarm

Fire Protection

Mechanical CxA

Building Envelope CxA

Waterproofing
HVAC Exterior Walls
Controls Storefront / Curtain wall

Roofing
Plumbing Testing




WHO SETS THE STANDARDS

BECXx

ASTM E2813-
18(Standard Practice)

ASTME2947-16a
(Standard Guide)

IECC 2015
LEED v4

Coming Soon - ACG

MEPCx
. ASHRAE Guideline 0
ASHRAE Guideline 1.1
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Commissioning is
REQUIRED
by CODE !!

IECC 2015

Mechanical Systems Commissioning (C408.2)
Service Water Heating Systems, Pools, Spas (C408.2)
Lighting Controls Functional Testing (C408.3)



IECC C402.5.1: AIR BARRIERS AND CONSTRUCTION

(MANDATORY)

Placement allowed:
Inside of building envelope
Outside of building envelope

Located within assemblies
composing envelope OR

Any combination thereof

Continuous for all assemblies
part of the thermal envelope and
across joints and assemblies

Three ways to comply Requirement
with air barrier

requirements

Pressure
Differential Testing
Requirement

CZ 2B Exempt

ASTM Standard

1. Materials Permeance < 0.004 0.3 inw.g ASTM E 2178

2. Assemblies Air Leakage < 0.04 0.3 inw.g ASTM E 2357, 1677 or
cfm/ft2 283

3. Building Air Leakage < 0.40 0.3 inw.g ASTM E779 or
cfm/ft? equivalent method

approved by AHJ

Joints and seams to be sealed per C402.4.2




IECC AIR BARRIER COMPLIANCE

 ASTM E2178
e 0.004 cfm/ft? (75 Pa)

* ASTM E2357
e 0.04 cfm/ft? (75 Pa)

 ASTME77/9
* 0.40 cfm/ft% (75 Pa)

14



IECC C402.5.3: AIR LEAKAGE OF FENESTRATION (MANDATORY)

Windows, sliding glass doors, and swinging 0.20 AAMA/WDMA/CSA

doors 101/1.S.2/A440 or NFRC
400

Skylights - with condensation weepage 0.30

openings

Skylights — all other 0.20

Curtain walls and storefront glazing 0.06 NFRC 400 or ASTM E283

_ o at 1.57 psf

Commercial glazed swinging entrance doors 1.00

Revolving doors 1.00

Garage doors 0.4 ANSI/DASMA 105, NFRC

_ 400, or ASTM E283 at 1.57
Rolling doors 1.00 psf
Exceptions:

* Field-fabricated fenestration assemblies

* Fenestration in buildings that meet the building test for air barrier
compliance option



LEED COMMISSIONING: LEED V4

EA PREREQUISITE: EA CREDIT:
FUNDAMENTAL COMMISSIONING AND ENHANCED COMMISSIONING
VERIFICATION

Option 1, Path 1 (3 pts): Traditional ECx, plus:
Follow ASHRAE Guideline 0 and
ASHRAE Guideline 1.1

Verify seasonal testing and Develop an on-
going commissioning plan

Cx Systems: energy, water, indoor
environmental quality, and durability
Option 1, Path 2 (4 pts): Enhanced and

Monitoring-Based Commissioning
Envelope: BOD/OPR and document

review only
Achieve Path 1 and Monitoring-based
M&V procedures to assess performance
Must engage CxA during DD phase of energy & water systems
Prepare Facilities Requirements and Option 2 (2 pts): Envelope Cx

Operations and Maintenance plan



DO | HAVE A ROLE IN COMMISSIONING?

Architect

Mech Eng

Elec Eng

Plumb Eng

Life Safety
Eng

Controls
Contrtr

HVAC

Contrtr

Facilities
Ops







THE COMMISSIONING PROCESS IS THE COMMISSIONING PROCESS

Occupancy

BECx Process
G UGl Gl U U

Post-
Occupancy

Pre-Design

MEPCx Process
Y U U U U




TIMELINES

Typical BECx Timeline

2> D)

Pre-Design Design Construction Acceptance

Post Occupancy

Typical MEPCx Timeline

>» D D

Pre-Design  Design Construction Acceptance Post Occupancy







Design Phase

* Set up for Success

OPR Workshop
Commissioning Specifications

Evaluate the Design against OPR &
BOD

Lend our Expertise & Experience
Develop the Cx Plan
* Pre-Functional Checklists

* Functional Performance
Tests

WHAT DOES THE CXA
ACTUALLY DO?




DEFINING PERFORMANCE - OPR WORKSHOP



DEFINING PERFORMANCE - OPR WORKSHOP



DEFINING PERFORMANCE - OPR WORKSHOP



DEFINING PERFORMANCE - OPR WORKSHOP
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BECx DESIGN PHASE

e Control Layers
* Water
* Air
* Vapor

* Thermal




=i

MEPCx DESIGN PHASE




MEPCx DESIGN PHASE sequences of Operation

HVAC Plumbing

uave a Diagram!

\

Sequence! Valves:
| — Isolation

Check
Solenoid

Fill /
Monitoring
System

Day Tank / Pumps

Hand Pump
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Engine-Generator

Main Tank / Pumps |, (future provisions?)




MEPCx DESIGN PHASE sequences of Operation

Lighting Controls Emergency Power System



CONVENTIONAL SPECIFICATIONS
BECx Specification MEPCx Specification



SYNGERGIES - SPECIFICATIONS

Envelope

Combined Front End Specification

SECTION 019113
GENERAL COMMISSIONING REQUIREMENTS

PART 1 - GENERAL

1.1

< 12

A,

SUMMARY and DESCRIPTION OF WORK INCLUDED

The Universily of Florida’s se of comimissioning recognizes the integrated nalure of buliding systems

" and the importance of walerproof building envelope in loday's complex facililies. The performance of

Ihese systems impacts operating cost, etficiency, and sustaimability, indoor alr quality, comforl and

. productivity in the workplace or classeoom/lab, and security, The goal of commissioning is to help deliver

facitities that meet or exceed expectations for these factors.  Strategies include periodic direct
ohiservation of envelope system construction and operation of dynamic buitding systems {feough their
futt range of inlended and failureanode operation.

The spedfic new building systems and equipment (o be commissioned on this project are as follows

. {note that existing equipment and existing buitding systems are not part of the commissioning scope
" unless otherwise indicaled)

Tt BURDING ENVELOPE {inciuding masonry, curfainwallisioreltont and glazing, exterior walls &

cladding, flashings & sealants, externior drainage systems, and roofing)

2 PLUMBING {including domestic water, hot water, and booster pumps)

3. HVALC (including building entrance of distrtbuled wtililies, air hangiing unils, terminai devices,
’ general ang hazardous exhaust systems, return air system, chillers, purnps, VFDs, cocling
towers, bollers, heat exchangers, associated or suppering equipment, and TAR)

4, ELECTRICAL {including molors, grounding. lighling and daylighling contiols, switchboards,

disttibution panels >B00 amps, emergency power supply systen}

5. Low Veltage {induding DDC Building Aulomation Syslem, security and access controf,
audio/visual}

RELATED SECTIONS and DOCUMENTS

Documents affecting the waork of this Seclion inclisde olher elements of the Contract for Construction,
inciuding ihe Dwhner/Builder Agreemert or Dwner/Design-Builder Agreement, the General Terms &
Conditions, piher sections of the Division 0 and Division 1 noen-lechnical specifications, and the following
technical plans and specifications:



SYNGERGIES - DESIGN REVIEW

Share our Expertise &
Experience

e  Common Timeframe
« Coordinated Comments
« Design Review Meetings

« Tracking on Common
Platform




SYNERGIES - CX PLAN

One Plan vs Two Plans
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* Construction Phase
* Kickoff Meeting
* Submittal Review
e Update Cx Plan
* Site Observation
* Issue Tracking
* Start-Up Testing

* Envelope Testing

WHAT DOES THE CXA
ACTUALLY DO?




SYNERGIES - CX KICK OFF AND OTHER MEETINGS

Construction Phase

Kickoff Meeting Cx Meetings

* Prepare an Agenda * Prepare an Agenda

* Review Issues /
Resolution Log

* Entire Team Attends

* Review Goals
- Site Review Process * Discuss Progress &
Updates
» Set Roles & o
) avees  Document Revisions
Responsibilities
. Discuss Schedule » Review Schedule &
Key Dates
 Discuss Start-Up &

Functional Testing




SYNERGIES - CONSTRUCTION OBSERVATION



SYNERGIES - ISSUE TRACKING

Issue
Communication,
Tracking, and
Resolution



SITE OBSERVATION

Performance
Mockups



SITE OBSERVATION

Building Enclosure



SITE OBSERVATION
Protect the Design



SITE OBSERVATION

MEP
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/ Morgue Cooler

/

Motion Sensor









Added During
Construction
Phase






WHAT DOES THE CXA
ACTUALLY DO?

Acceptance Testing

aka Functional Performance
Testing:

making sure the systems
can do what the

Construction Documents

say they’re supposed to
do.



OVERSEE PERFORMANCE TESTING — ASTM E779



ASTM E1186 (4.2.6) “SMOKE TRACER”

56



ASTM E1186 (4.2.7) “BUBBLE GUN”



ASTM D4541 ADHESION TESTING



OVERSEE PERFORMANCE TESTING - AAMA 501.2
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AAMA 501.2 “NOZZLE TESTING”



OVERSEE PERFORMANCE TESTING — ASTM E1105



OVERSEE PERFORMANCE TESTING — AAMA 501.1



AAMA 501.1 DYNAMIC WATER PENETRATION



OVERSEE PERFORMANCE TESTING — ASTM D7877



OVERSEE ROOF TESTING



OVERSEE ROOF TESTING



OVERSEE ROOF TESTING



DUCT / PIPE PRESSURE TESTING

Pipe Testing






* Post Occupancy
* Deferred Testing
e Scheduled site visits

* Warranty & Close-Out
ltems

* Owner conference
* Develop Ongoing Cx Plans
* Final Cx Report

WHAT DOES THE CXA
ACTUALLY DO?




SYNERGIES — CX REPORT One Reports vs Two Reports

UF400 Cvpress Hall
Residence Hall
TLC Project #813081

i T Housing & _ _
Residence Education TABLE OF CONTENTS
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Appendix C  Commissioning Plan (CxP)

March 5- 2018 Appendix D Design plans (A reduced copy of the MEP plans) & Design Review Comments

Appendix E  ALC Building Auvtomation System (BAS) submittal

Appendix F Equipment start up verification checks/ pre-functional lesting

Appendix G Funchonal Performance Tests

Appendix H  Test and Balance Report & Building Envelope Tests

Appendixl  Other project miscellaneous documents (Mesting Agenda & Minutes, Rieports)

Appendix )  BE Cx lssues Log and Sysiems Cx issuwe Log

TLE Engmeanng for Architectune Appendix K Traning Documentabon
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LEAKY BUILDINGS SUCK
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KITCHEN HOODS
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3
MAU
Exhaust
Fan
Supply
Kitchen
Hood

“Short-Circuit” Hood




NEGATIVE PRESSURE

< Infiltration |




VAPOR DRIVE



WATER DAMAGE



IN SUMMARY....

Integrated MEPCx + BECx:

* High Performance Buildings must address BE
and MEP

Better Execution of Project Goals
Cx Process & Timelines
Streamlined Documentation & Meetings

Save Owner & Team Time and Money
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