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Credit(s) earned on completion of CES for continuing professional

this course will be reported to AIA education. As such, it does not

CES for AIA members. Certificates of  include content that may be

Completion for both AIA members deemed or construed to be an

and non-AlA members are available  approval or endorsement by the

upon request. AlA 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.

This course is registered with AIA
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Copyright Materials

This presentation is protected by US and International Copyright laws.
Reproduction, distribution, display and use of the presentation without written
permission of the speaker is prohibited.
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Course
Description
Standard 211P will change the way that ASHRAE
defines Level 1, 2 and 3 energy audits, including
energy auditor qualifications and options for
online audit delivery and data exchange formats.
The chairman of the committee developing the
standard provides vital insight for energy auditors
and those with plans to hire one.
© kW Engineering 2016 %”'hg




Learning
Objectives

At the end of the this course, participants will be able to:

1. Understand the basic purpose for each of the ASHRAE Audit
Levels 1, 2 and 3.

2. ldentify new reporting procedures that will likely be part of the
new ASHRAE Energy Audit Standard.

3. Describe how BuildingSync can be used to communicate energy
audit results.

4. Identify common credentials that have been used to qualify

energy auditors.
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Energy Audits are like photography

* Everybody thinks they can do it
* Tools are cheap and available

* Producing a product is easy

* But results may vary...

" * Lack of Standard Methods

* Lack of Consistent Reports

Need to maintain:
» Safety / I1AQ

¢ Comfort

* Reliability
ASHRAE
Procedures for 15t Edition emphasized:
Commercial
Building Energy o Levels of Effort
Audits S0, 00,11

1 Forms

o Audit forms
o1 Site use

Became de facto standard

© kW Engineering 2016 8




2d Edition
Added:
-1 Best Practice Methods
1 Site visit methods
-1 Measurement methods
-1 Economic evaluation
o How to get a good bid
o Resources
= o Audit forms
/,,;’//////_-{,; O EFM id(—.?as |
ol o1 Simulation checklists

/
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ASHRAE Standard 211 - Proposed

* Lots of adoption by cities
who are writing their own

standards

BSRIASHRAE/ACCA Standard 211p

* Clarify intent, remove
R Public Revi

ambiguity Standard for COmm:rc;icaTg:i‘?’d:::g
Energy Audi

* Set a bar for the o Mgf ,u?:ts
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minimum, legal standard EemaEtE e —
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Purpose

The purpose of this standard is to establish consistent
practices for conducting and reporting energy audits for
commercial buildings.

This standard:

a. defines the procedures required to perform Energy
Audits Levels 1, 2 and 3,

b. provides a common scope of work for these audit
evels for use by building owners and others,

c. establishes consistent methodology and minimum
rigor of analysis required, and

d. establishes minimum reporting requirements for the
results from energy audits.

© kW Engineering 2016 1

Scope — Standard 211

This standard applies to all buildings except single-family
houses, multifamily structures of three stories or fewer
above grade, manufactured houses (mobile homes), and
manufactured houses (modular).

e Commercial
* Multifamily

Not included:

* Industrial processes

* Agricultural processes
* Irrigation

© kW Engineering 2016 12
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Mandatory
Audits

An “awkward wedding”?

¢ Cities want to
encourage energy
savings

* Puts regulatory pressure
on building owners

* Downward pressure on
price

* Can lose sight of value

© kW Engineering 2016

Acro 12

1 Spots for tots

6 Petty argument

14

10 Artist Matisse

11 Resort site M E
16

12 Bitter
13 Snouts

15 Packing a wallop

17

15

13

16 Orange seed 19
17 Shop tool
18 Devilfish

14 Track competition P I P

19 It might get under your |
skin
22 Banks on TV.

23 Hyphen's kin

26 Track competitor
29 Fuming

32 Scathing review
33 Vein yield

34 Eggy dish

36 "Downton Abbey"
countess
37 Leg bone

1 Title holders

2 Expense report

3 As an answer

4 Londoner, e.g.

5 "ice Age" sloth

6 Bar order

7 Tricky puzzle

8 Competition setting

9 Irritable

11 Confined to a cabin,
perhaps

15 Butter bit

17 Stir-fry veggies

20 Auditor's org.

21 Operated

24 Informant

25 "All Creatures Great
and Small" writer

27 Informant

28 Gasps, say

29 Power provider

30 Baja buddy

31 Messingon TV
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Preliminary Energy
Use Analysis

Benchmarking

2

Energy Survey & Analysis
Site- specific Savings

Detailed Survey & Analysis
Preparing for Installation

WWw.starbucks.com

What they’re not: versions of the same thing




What they’re not: continuously adjustable scale
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Prelim - Benchmarking

* ENERGY STAR * ASHRAE bEQ
* CBECS * DOE BPD
* Others (documented) » ASHRAE Applications
Handbook (Chap 36)
§ 50% T (] Your Building = 46 kBtu/ft2
O 0w
g
S 3%
@
:§ 20%
S 10% — v
[7]
o oy : : : : :
0 20 40 60 80 100
Building Energy Use Intensity (kBtu/ft2 or MJ/m?) 1
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Level 1 — Scoping

* “Walk-thru Analysis” e “Level 1 Audit”

* Utility summary e STET
* Check correct rate e STET
* Savings to target o STET

* Quantified no-cost and  * Qualitative only.
low-cost EEMs

© kW Engineering 2016 20
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Utility Summary

Level 1 Audit - Metered Energy

(use multiple copies to show prior years)

[Building Name | TestBuilding Input Data_|
|Gross floor area | 20880 calculated
Energy Type X (if applicable)
. .. |Electricity| Electricity L. Natural Energy Type| Energy
Start Date | End Date |Days Slszc::‘:;:‘y) Peak |Load Factor Elsoc:(c s';y Gas Use Na;::l(sG)as X* Use Type X* Tot?ls;:ost
(kw) -1 (Therms) (ton-hrs) | Cost($)
10/25/2013|11/23/2013 | 30 6,760 S 1,204 207 $ 113 S 1,317
9/26/2013 | 10/24/2013| 29 7,160 S 1,863 94| $ 61 S 1,924
8/27/2013 | 9/25/2013 | 30 11,440 $ 3,100 69| $ 53 $ 3,153
7/27/2013 | 8/26/2013 | 31 10,040 S 2,393 52| $ 48 S 2,441
6/27/2013 | 7/26/2013 | 30 7,480 S 1,679 43| S 43 S 1,722
5/29/2013 | 6/26/2013 | 29 8,800 S 2,110 52[$ 46 S 2,156
4/27/2013 | 5/28/2013 | 32 8,720 $ 2,209 73| $ 56 $ 2,265
3/28/2013 | 4/26/2013 | 30 5,680 S 825 121] $ 73 S 898
2/27/2013 | 3/27/2013 | 29 5,240 S 766 288( S 154 S 920
1/26/2013 | 2/26/2013 | 32 6,320 S 916 604 (S 293 S 1,209
12/27/2012| 1/25/2013 | 30 5,720 S 827 759 S 345 $ 1,172
11/27/2012|12/26/2012 | 30 5,960 S 858 540 S 266 S 1,124
Annual Total 362 89,320 - $ 18,750 2,902| $ 1,551 -8 -1 $ 20,301
Unit X: Definition|kBtu/unit 12
Notes: Units ton-hrs
© kW Engineering 2016 21
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Level 1 Audit - Recommended Energy Efficiency Measure Summary
Modified Impact on Effect on Savings | Typical
Recommendations Savings Source Occupant Building Cost Priority
System Impact ROI
Comfort Systems
. Reduced CHW
Add VFD to Chilled CHW .
o [PUMping -none - = a e a
Water Pumps Distribution
energy
Convert manual Improved
. Steam Reduced excess
radiator valves to ) temperature . == == ==
R Radiators steam heat R
thermostatic models control in zones
Reduced Improved
Demand Controlled Air outside air ventilation
= = = =
Ventilation Distribution |when not during min OA
needed hours
. =] ~
Key| high med low
. . f. .
.
Changes: L1 Simplifications
© kW Engineering 2016 24
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Level 1 Audit - Building Characteristics

Building Name|Test Building Input Data

userinput_|

Energy Auditor|John Doe

calculated

Street[9999 Tulie Circle

City[Atlanta

State|GA

Postal Code|99999-9999

Date of site visit(s)[7/4/2015

Primary Building use type|Office

Base
Heating Degree Days (HDD) 9999.0°F Year of construction|1888
Cooling Degree Days (CDD)| 9999.0[°F Last Renovation|2001
Base 65.0[°F Year of Prior Energy Audit|2001
Year of Data| 2010] Year Last Ct issi 2010
Building automation system? (Y/N)|Yes
Gross floor areal 20,880 |sq ft Historical landmark status? (Y/N)[No
Spaces excluded from gross floor area| Parking areas
Total conditi area 198,000 |sq ft Percent owned (%) 100%
Conditioned area (heated only)| 99,000 |sq ft Percent leased (%) 0%)
Conditioned area (cooled only) 99,000 |sq ft
Conditioned Floors
Abovegrade] 9]
Below grade| m
Primary building use
Typical occupancy 60 |hours/week
Typical occupancy 52 |weeks/year
Typical number of occupants (occ hours) 99,999
Energy Sources
Energy Source Accont # Type Rate schedule
Electricity 999-9999 Direct metering \WSE 999-999
Electricity 999-9999 Master meter without sub-metering
Natural gas 999-9999 Master meter with sub-metering
Chilled Water 999-9999 Combinati
Hot Water 999-9999 Unknown
Fuel Oil 999-9999
Steam 999-9999
Renewable Energy 999-9999 25
Other. 999-9999

“Level 3 Audit”

“Energy Survey Analysis”

Detailed Measure e STET

Evaluation

“Financial evaluation” * Simple PB and ROI

Meet w/ owners rep o STET

The end use “pie” * STET (for > 5% of use)

Recommended M&V * [Removed]

Cost estimates * Consider specific factors.
©KW Engineering 2016 26
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Level 2 Au HVAC System

(check all that apply)

[ AirHandlerUnit (AHU) [ constat voume
Cooling Ovav
Distribution |[Jt i 7 g i
Equipment | [7] Refrigerantto i 1 i radators)
Type [INone(ie
[Jother
[ Air HandlerUnit (AHU) [ constant voume
Heating [Jvav
Distribution |} 5 - P 5
Equipment [steamto _ ea
Tvpe [INonedie
[Jother
[1No moling [] Bedrigty [v] Gas Absorbiion
[] DX cooling Chiller [] Gas [] Steam Absortin
[] Central plant Input [ Ol tspeifygrade) [ ] Steam Turbine
Cooling | chiter [¥] Other
SOUrce | M phcirict chille water Compressor | [ Redprocating_] Oa
[ Other
Condenser | [] Ar Water [ Ground
[] Othergsperita ndirect e [ Direct i
[ No heating [] Becticity
_ Wi Heating fuel OG=
Heating [] Heat pump [ Ol ity grade)
Source [ Central phant ] Other
[[] District steamarhat water 0 O i Other
[Jother [] Hydronicbailr _[¥] Mechanicaldraft [ ] Other 27
NG SHW [ Aecigity

(group by lighting types / fixtures that collectively make up the largest fraction of gross floor area)

Lighting Source Type(s)

Ballast
Type(s)

Control(s)

Space Type(s)

Approx %
Area Served

Lighting type(s)

(CFL, Fluorescent T5/High output T5; Fluorescent T8/Super T8; Fluorescent T12/High output T12; High pressure sodium;
Incandescent/Halogen; LED; Mercury vapor; Metal halide)
Ballast Type(s) (Electronic, magnetic, N/A)

Control(s) (none, manual, occupancy sensor, photocell, timer, BAS, advanced, other)
Space Type(s) (Office, hallways, mech. spaces, exterior)

Approx % Area Served (>10, 10, 25, 50, 75, 90, 100)

4/21/2016
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“For each Practical EEM, the energy audit
report shall include built-up cost estimates
and assumptions made in developing the

measure cost estimates including, as
applicable:”

Cost factors™

* Material costs
e Labor costs
* Design fees

* Construction
management

* Site-specific installation
factors

* Permits
* Temporary services
* Utility service upgrades

* Commissioning
* Location(s),

* Equipment capacity(ies),
and

* Year of basis of reference

* Any additional
adJustments that, in the
dgment of the energy
itor, would
5|gn|f|cantly impact the
cost estimate for the

measure.
* As applicable
© kW Engineering 2016 29
Base Case
CFM 36,040
SP 1.75

Savings Calcs

* State assumptions

“...same energy analysis
method shall be used
for pre-retrofit and
post-retrofit
calculations. ”

* State changes

* EEM interaction
* No “black boxes”
* Simulation inputs

© kW Engineering 2016

Fan Eff 70%
Fan BHP 142
Motor Eff 85.5%

Fan kW 4
hou 3,128

Annual use 38,705 kWh

Proposed Case

Fan kW 12.4
hou 2,607

Annual use 32,255 kWh

Savings
Base Annual use 38,705 kWh
Proposed Annual use 32,255 kWh

Annual Savings 6,451 kWh

4/21/2016
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ir Compr _ Cooking
% 7

Pumps
ol I S Coaling
PO N W 175

Other Piug Loads
12%

H

isceiianeous

Separate Fuels

End-Use Breakdown Input by kWh End-Use Breakdown Input by therms

Water Heating _air Cor
Ventilation % IEomer

Lighting
(Exterior)
3%

32
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Input Energy Units Combined Energy Use
FEULTT
therms (propane)

Air Compressors 25,000 - 85,304 1%
Cooking 36,000 - 9,800 1,017,870 6%
Cooling 445,996 - 1,521,800 10%
Heating 699,993 20,640 4,452,455 28%
Lighting (Exterior) 68,455 - 233,578 1%
Lighting (Interior) 371,996 - 1,269,304 8%
Miscellaneous - - 5,600 511,448 3%
Office Equipment 350,856 - 1,197,170 8%
Other Plug Loads 305,997 - 1,044,105 7%
Process - 27,620 2,761,972 18%
Pumps 56,525 - 192,871 1%
Refrigeration 38,500 - 131,367 1%
Ventilation 146,999 - 501,580 3%
Water Heating 22,000 6,970 772,059 5%
Total Estimated 2,568,316 55,229 15,400 15,692,885 100%
Historical Billing 2 0 5 15,500 15,881,949

Percent of Actual C  99.7% 97.2% ) 99.4% 98.8%

Total per ft*2 257 0% 0.2 156.9

© kW Engineering 2016 33

Example QC Table

Energy Efficiency Annual End Use % of End Use
Measure Savings Consumption

[kWh] [kWh]
Lighting Upgrade 55,000 372,000 15%
Economizer Repair 36,000 446,000 8%

Air Compressor 26,000 25,000 104%
Replacement

© kW Engineering 2016 34
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Level 3 — Development

* “Detailed Analysis of * “Level 3 Audit”
Capital Intensive
Modifications”

* |Interactions * STET

* Additional * Yes, for EEMs > 15% of
measurement/analysis total savings

* Schematic layouts e STET

* Life-cycle Cost Analysis  * STET.

© kW Engineering 2016 35

Level 3 Additions

* Risk Assessment
* Hourly models for envelope measures
* Modeling calibration

+

© kW Engineering 2016 36
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impact of Key Assumptions on NPV of
Chiller Replacement
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Monthly 15% 5%
CVRMSE coefficient of variation of the
Hourly 30% 10%
root mean square error
N NMBE normalized mean bias error
200 =70
n—1 y measured value

CVRMSE = 100 *-

y yr

ybar

NMBE = 100 = 291 =) n
n—p)+y p

© kW Engineering 2016

model predicted value
mean value of the measured data

number of data points in sample
P-value; for this purpose p=1

38
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Who should do an audit?

ASHRAE Std 100 example

qualified energr auditor: a person having training and
expertise in building energy auditing; any one of the
following:

a. A licensed professional architect or engineer in
the jurisdiction where the project is located

b. An energy auditor/assessor/analyst certified by
ASHRAE or AEE for all building t\épes, or certified
by BPIl or RESnet for residential buildings

c. A person qualified by the AHJ

© kW Engineering 2016 39

Working Definition

qualified energy auditor: an energy solutions professional who
assesses building systems and site conditions; analyzes and
evaluates equipment and energy usage; and recommends strategies
to optimize building resource utilization. Experience must include
completion of five commercial non—residentiap energy audits
within the past three years, and be one of the following:

a) A Building Energy Assessment Professional (BEAP), Certified
Energy Manager (CEM), or Certified Energy Auditor (CEA) as
certified by ASHRAE or AEE respectively,

b) A person who holds a certification from a credentialing
program approved by the U.S. Department of Energy Better
Buildings Workforce Guidelines for Building Energy Auditors.

c) Alicensed Professional Engineer or a Licensed Contractor
specifically approved to perform energy audits by the authority
having jurisdiction.

d) A person qualified by the authority having jurisdiction.

© kW Engineering 2016 40
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U.S. City Building Benchmarking, Transparency, and Audit Policies

Seattle

- ® ./ : “ .c_ambridge
‘ = y
()

oston

-
New York City
Philadelphia

Berkeley,
CA

WaShington, DC
Francisco

@ Commercial policy adopted

. 5 IMT @® Commercial & multifamily policy adopted
Building Rating sTITUTE
[ ————— 1§ ReeTon . . @ Audit policy adopted
© kW Engineering 2016 41

© Copyright 2015 Institute for Market Transformation. Updated 11/2015

Qualifications

= < >
- o
a &£ o g e = ©
S 2 8 2 2 i g g 2
a o ® O I £  w 5 O W =
N S 5288 @2 3
6 & 8 g £ & > g o 2 & = 3
oW e 35 5 s ¢ £ 2 8 3 3 o
City/State < <« < < < < b Z < = @& 0O < a
New York City Y - Y - A
San Francisco Y+2 Y42 Y+2 Y42 Y+2
Atlanta
Boulder
Austin
Berkeley
Washington

Y+N = Yes, with N years of auditing experience

Thanks to Andrew Parker at NREL for this list!

© kW Engineering 2016 42
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Qualification Thresholds Used by Cities

AEE CEA

AEE CEM

ASHRAE BEAP
ASHRAE HBDP
MFBA

NYSERDA FlexTech
PE

Reg. Arch.

AABC TBE

PhD Mech Eng
ASHRAE CPMP
AEE EBCP

AEE CBCP

EMC (Northwest)
BOC

Op. Eng. CES
Auditing Exp. Only
ESCO

Pre-Qual List

AEE Certified Energy Auditor

AEE Certified Energy Manager

ASHRAE Building Energy Assessment Professional
ASHRAE High Performance Building Design Professional
Multi Family Building Analyst

NYSERDA FlexTech

Professional Engineer

Registered Architect

Associated Air Balance Council Test & Balance Engineer
PhD Mechanical Engineering

ASHRAE Commissioning Process Management Professional
AEE Existing Building Commissioning Professional (EBCP)
AEE Certified Building Commissioning

Northwest Energy Management Certification

Int’l Building Operator Certification Level Il

Int’l Union of Operating Engineers Cert. Energy Specialist
Energy Auditing Experience without any qualifications
Energy savings performance contractor

City provides a list of qualified auditors

© kW Engineering 2016 43

1. EXECUTIVE SUMMARY

a. Overall Assessment of Benchmarking and Energy

Performance

b. Aggregated Savings and Costs of Recommended Measures

c. Table of Recommended Measures with Savings and Costs

2. INTRODUCTION
a. Audit Scope
b. Key Dates

c. Contact Information

Suggested

3. FACILITY DESCRIPTION
a. Building Information
b. Building Envelope
c. HVAC
d. DomesticService Hot Water
e. Lighting
f. Electrical
g. Process and Plug Loads, Vertical Transportation
4. HISTORICAL UTILITY DATA
a. Data Summary and Rate Structure
b. Benchmarking
c. Target and Savings Estimate
d. End-Use Breakdown
5. ENERGY SAVING OPPORTUNITIES
a. Low Cost/No Cost Savings Measures
b. Capital Projects
c. EEMs Considered but Not Recommended
d. O&M Measures
6. SPECIAL CONDITIONS
APPENDICES
- Tabulated Utility Data
- Utility Rate Schedules
- Calculation Methodology
- Savings Calculations
- Cost Estimates
- Equipment Inventory Tables

Outlines

(not required)

- O&M Logs © kW Engineering 2016

- Equipment Specifications

44

4/21/2016
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Links to DOE Asset Score

260G A Sireet

Chicago, IL 60601

Energy KW HnginedtingZ§jic

NORMATIVE ANNEX A — COMPLIANCE FORM

Form A - Compliance with Standard 211

Compliance

Street Address

City | State ‘ ‘ Zip Code FO r m
Building Owner:

Name of qualified energy auditor: |

Street Address | b You Wi” need to
& [ [ oo submit a form
Telephone No. |

Qualifying Certification: that SayS you

Have the xxx requirements of Section x been met? [ ] Yes[ | No CO m ply

Have the o requirements of Section x been met? [ ] Yes | | No

* If AHJ requires

Date the Level 1 Audit was completed.

Date the Level 2 Audit was completed. a Ilcense to

Date the Level 3 Audit was completed. S u b m it
“ee

| state that the attached Energy Audit Report complies with ANSI/ASHRAE Standard 211:

Signature of qualified energy auditor: Date:

Signature of Authority Having Jurisdiction:

Compliance Date:

© kW Engineering 2016 46
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What next?

* Next Public Review this spring (I hope)
* Comments by June

* Edits in the Fall

* Vote for publication Jan 2017

Now Published

ASHRAE Standard 100

* Energy Efficiency for Existing
Buildings

* For most buildings uses
energy targets

* For buildings w/o targets,
requires ASHRAE
Level 2 Energy Audits
(within 10% annual
spend cost cap)
© kW Engineering 2016 / Webs; %&mﬁam?”&w“mmﬂmzm:;mc%m

i ] litee.
1.800 57 organ,t fom Of ' EDSite o 10, gy, ONSeng, cUEY pyjpyc® (SSpcy
527473 s AL Gy aSHRAE o S5 el 19 on o of

4/21/2016
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Std 100

Measure Recommendations

E4.2.10 Install low-flow toilets and waterless urinals

E4.2.11 Use water reclamation techniques.

E5. ENERGY GENERATION AND DISTRIBUTION

E5.1 Boiler System

E5.1.1 Install air-atomizing and low NOx burners for oil-fired boiler

E5.1.2 Investigate economies of adding insulation on presently insulated or uninsulated lines. If pipe or
duct msulation is missing, replace it with new material. Ensure that the pipe insulation and vaper barrier
is maintained or enhanced to ensure thermal performance and avoid water vapor intrusion.

F5.1.3 Review mechanical standby turbines presently left in the idling mods.

[E5.1.4 Beview operation of steam systems used only for occasional services, such as winter-only fracing
lines.

E5.1.5Review pr level of steam-driven mechameal

lower exhanst pressure levels.

to consider using
E5.L6 Survey condensate presently being discharged to waste drains for feasibility of reclaim or heat
Tecovery

E5.1.7 Reduce boiler operating pressure to minimize heat losses through leakage.

ES5.2 Chiller System

E5.2.1 Chller retrofits with equipment that has high effictency at full and part load.

E5.2:2 Coolif t5 FHREINGEIY A M ciency 1L, VSD fins, Sberglass fians, hyperbolic stack
extensions, fon controls, VSD pump drives, end improved distrbution nozzles.

49

Trends in
Audits

“The future ain't what it used to be.”

- Yogi Berra

© kW Engineering 2016

50
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Software Innovation Impact on
Energy Audits

e Visualizations
* M&V

* Automated Fault Detection & Diagnostics
(Auto FDD)

* “No-touch” or “remote audits”
e Data Collection

* Reporting
© kW Engineering 2016 51
Cell color represents usage intensity, each row represents one day. =018 1.43 270 3.88
1Zam 12am

June

duly
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o
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4/21/2016

26



Measurement & Verification

KW over ime
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Excessive Boiler Operation
Excessive Relief Fan Operation
Economizer Malfunction
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Excessive Relief Fan Operation
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Data
Collection
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» Schedule Hot Water Pumps

- Schedule AHU's

» Sequence HHW valve,
economizer and CHW valve

- Install dead-band
thermostats

+ SAT reset

+ SP reset

+ Occupancy controlled zones

“No Touch” Audits
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Disruptive Innovation - Clayton Christensen
www.claytonchristensen.com/key-concepts/ ¥ Clayton M. Christensen

Disruptive innovation, a term of art coined by Clayton Christensen, describes a
process by which a product or service takes root initially in simple applications at the
bottom of a market and then relentlessly moves up market, eventually displacing
established competitors.

* Typically initially
lower quality

* Offers other features
that consumers like

* Quality improves
over time

© kW Engineering 2016

Learn to say “interoperability”
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Source: UNSD key global indicators[1][2] Thanks to Flare
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BuildingSync

BuildingSync® is a standardized language for
commercial building energy audit data to facilitate
data exchange between audit tools and data storage

platforms.
—| Hattributes |

e
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Complex Type auc:FanSystemType

Namespace http://nrel.gov/schemas/bedes-auc/2014
Diagram =] (0] Auributes

0 )
Tipe] x0 )

D el

auc:Status

|
Type Restriction of 'xs: slring'®

Defines whether a system is currently present in the building, or if it is a
proposed alternative or past system.

FanEfficiency °
Type Extension of 'xs: dmmal'/

Efficiency of the fan, excluding motor and drive. (0-1)

Size o
Type Extension of 'xs:decimal’ |

Maximum air flow produced by the fan. (cfm)

InstalledFlowRate ®
Type Extension of 'xs:decimal’ |

Actual flow rate of fan under normal operating conditions. (cfm)

MinimumFlowRate )
Type Ex(enﬂono"xs.d:amal'/

The lowest rated flow rate for a fan. (cfm)

MaximumFanPower )
Type Extension of 'xs: decimal’ }
Fan power at maximum flow rate (full load). W)
FanPowerMinimumRatio
Type Extension of 'xs: deomal‘/

The minimum power draw of the fan, expressed as a ratio of the full load
[ FansystemType |Of fan power. (0-1) (5)

FanType
JIyoe lon of xoctring’
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Interoperability & Audits

There is no reason to support analytics that are data
“dead ends”

Instead:

* BuildingSync

* GreenButton Connect
* Missiondata.org

* OpentEl.org

* Open Energy Data
Initiative (EDF)

XML

61

4/21/2016

31



4/21/2016

What BuildingSync is not
N

- ATool BomE

» Energy Management System (EMS) data E% :;zzh

* Building Information Modeling (BIM). ‘ ; W
Japy 8@

Conclusions

* Proposed Std 211 attempts to make
approaches higher quality and more
consistent

« Still it’s @ minimum bar — not best practice
* Interoperability increasingly important

* [gnore innovation at your peril

 Auditor credentials remains a thorny issue
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Thanks!

For more info:

Jim Kelsey, PE, BEAP
President, kW Engineering

kelsey@kw-engineering.com
(510) 834-6420
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