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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.
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The GBCI CMP mark indicates that
this course will be monitored by
GBCI to ensure that it upholds the
quality, relevance, and rigor
necessary to contribute to ongoing
learning in knowledge areas
relevant to LEED professionals.

COURSE NAME: Transforming Older
Buildings into High-Performance
Facilities

by James L. Newman

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. Please complete them as
requested by GBCI or the education provider.
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environment — you ought to care about 30 percent
return on investment,” Berriz said. “This is not frou-
frou. This is bottom line dollars.”
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as new code in 2012 — (input from ASHRAE, AlIA, USGBC, IESNA,
BOMA, etc.)

* ASHRAE Building Energy Quotient (bEQ) Label (more difficult but
more comprehensive than Energy Star) — 03/01/12

» Green Globes, EPA Energy Star, Living Building Challenge, etc.
« Energy Use Index (EUI) — Btu/SF/yr




Burlington, VT
» Federal legislation being discussed

(or Brown)
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An Energy Audit

— LeVve . VWdlKk- 0)8(0 Al ladly
— Level II: Energy Survey & Analysis

— Level Ill: Detailed Analysis of Capital Intensive
Modifications




— Food Preparation

— Conveying Systems

— Plug Loads

— Other Systems — Compressed Air, etc.
*in EPAct 2005 for tax deductions

Pl

modifications
5. List rank-order, appropriate modifications
6. Document analysis process, results, report

12/22/2013



12/22/2013

— Exposure of lack of knowledge (or incorrect
assumptions) about the building operation?

— More work for the overworked building staff?
— What else?

20
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superiors, or their stockholders
— With how their employees and/or tenants will feel

* Indoor Environmental Quality
 People are highest cost of a building

Sustain Financial Viability of Organization
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In danger of obsolescence
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pdate to Occupancy-Based Control w/CO, Sensors
Optimize Start-stop of Equipment

Seal Ducts

Properly Clean Cooling and Heating Coils

It’s all about good and proper O & M practices
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Clogged Filters That Didn’t Make It
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Standard methods only reach into the first
1-2 rows of the coil structure. Inner rows on
5-8 row coils typically are unaffected by

most cleaning processes.
29

Pre-Clean Velocity Avg Post-Clean Velocity Avg
AHU (ft/min) (ft/min) % Increase

1 217 664 206

2 197 715 262

3 178 767 331

4 38 761 1926

5 77 748 876

6 231 884 282

7 4 331 7476

8 578 670 16

9 646 667 4

30

12/22/2013

15
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Before
cleaning

After
cleaning

Pressure differential inches/wc

Average pressure differential of coil was reduced 80%

Average CFM was increased by 40%

1.05

19

 Bacteria on coils and fins can
generate odors (“Dirty Socks smell”)
that become a severe irritant - may
lead to health issues.

32
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Close-up of coil after
conventional cleaning
(note: black tar like
substance is biofilm)

Close-up of coil after
cleaning using
engineered EFM after
conventional cleaning

33

Micro-organisms
(bacteria, fungi, algae...)

Biofilm EPS binding matrix
(exopolysaccharides, proteins...)

34
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- ASHRAE, Abramson et al., 2005

See ASHRAE database for up-to-date information:
www.ashrae.org/database
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— Available space

— Efficiency of new equipment

— Cost of removal and installation

— Time involved/disruption of operation
— Etc.

37
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ructure to
Surfaces

Advanced Fire Barrier Durable Water-Proof
Provides Fire Code Polymeric Topcoat
Compliance (NFPA 90A) Provides Extended-Life

» Microchannel Heat Exchangers

 Cool Storage (ice, water)

* Desiccant Systems/Dedicated Outdoor Air Systems

« Displacement Ventilation & Underfloor Air Distribution
* Indirect Evaporative Cooling

20



« Natural Daylighting
— Light Shelves
— Skylights
— Light Tubes

— Radiant Cooling
— Radiant Heating

— Reheat from Waste Energy
— Thermal Chimneys

— Fuel Cells

12/22/2013
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— Sinks (low-flow, with or without sensors)
— Showers (low-flow)
— Shower with a friend??

- Collection cisterns
- “Green” Roofs

12/22/2013
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flushed down drains
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» Retro-Commissioning to Return to Original
Design Concepts and Operation
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* Reduces energy and operating costs
 Extends equipment life and operating efficiency

» Allows for proactive and predictive analysis of
problems rather than reactive, which is crisis
management (expensive!)

Maintenance Cost/HP

For General Rotating Machinery*

$20
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Reactive Preventive Predictive

Dollars/HorsePower/Year
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*R.J. Hudachek and V.R. Dodd, ASME "Progress & Payout of Machinery Surveillance & Diagnostic Program
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 Reduce operational and maintenance expense
» Reduce consumption of natural resources
 Improve air quality and the indoor environment

 Improve facility equipment operation and energy
efficiency

* Reduce impact on the planet
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‘Why On-going Cx?
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Operating Effectiveness

Initial Cx Investment:i
Analysis & Implementation

Time
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- Newman

Building Operators

12/22/2013
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Where To Get Information - ASHRAE

* Procedures for Commercial Building Energy Audits
» Energy Conservation in Existing Buildings

 Standard Practice for Inspection and Maintenance
of Commercial Building HVAC Systems

 Standard Measures of Measuring, Expressing and
Comparing Building Energy Performance

* Preparation of O & M Documentation for Building
Systems
* Sustainable, High-Performance O & M (2012)

» Advanced Energy Design Guides (AEDG) —
30% / 50% — free!

Where To Get Information - Other

USGBC: LEED-EB: O & M Guidelines
Based on EPA Energy Star® Portfolio Manager,
ASHRAE Energy Standard 90.1.
Green Operations Guide (2010)

* BOMA: Preventive Maintenance & Building Operation
Efficiency (2003 — written by ASHRAE member)

IFMA Foundation: Sustainability “How-To” Guides
EPA Energy Star
Rocky Mountain Institute g~

12/22/2013
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www.nrel.gov (Renewable Energy)
www.rmi.org (Rocky Mountain Institute)

12/22/2013
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* Join professional organizations
» Get a professional certification
» Be ateacher, not just a student

So What Now?

» Use what you're learning today — never stop learning
* Think “Outside the Box”
» Keep up-to-date

- ASHRAE Standards, LEED Guidelines
- BOMA/IFMA/USGBC/ASTM, etc.
- Government Regulations

63
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For Further Information:

We Do No e e Ea
We Borrow It from Our Children” — Native American Proverb

Build Green — Everyone Profits! - USGBC
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