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Project Summary

Timeline:

Start date: October 1, 2016

Planned end date: September 30, 2018

Key Milestones

1. Sensors tested in lab chamber; 06/31/2017
2. Monitoring packages deployed in homes;

Key Partners:

3. Humidity control ERV installed in new
construction homes; 08/31/2017
Budget:

08/31/2017

Total Project S to Date:

e Cost Share: $14,325

DOE: $42,794

Total Project S:

DOE: $661,417
Cost Share: $214,134

UL Environment Beazer Homes

University of lllinois | Kerley Family
Homes

LBNL Greater Atl HBA

Venmar WrightSoft

Senseware LG Squared

Project Outcome: Enable adoption of

high performance home technologies
by proving maintained/improved IAQ

e Establish performance metrics for low-
cost IAQ sensors.

* Enable smart, connected technologies
which optimize IAQ, energy and comfort.

e Improve valuation of IAQ technologies
by measuring impacts pollutant levels
and energy consumption.

U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy



Purpose and Objectives

Problem Statement: High performance homes are at increased risk of I1AQ,
humidity and comfort challenges. In order to improve indoor air quality (IAQ) in
homes, while also ensuring comfort and reducing energy consumption, ventilation
manufacturers should develop technologies which respond to pollutant levels and
optimize fresh air exchange. Establishing performance requirements for IAQ
pollutant sensors is essential to acceptance of such approaches.

Target Market and Audience: Sensor/monitor J
manufactures, standards development
organizations and home builders. Fifty percent
(50%) adoption of the humidity control ERV in
new construction in the South will save 340,000
MMBtu/yr over central fan integrated systems.
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Purpose and Objectives

Impact of Project: Success will result in improved IAQ at lower total cost of
ownership. Outputs will enable sensor, monitor and equipment manufacturers to
coordinate with standards development and program administrators to transition
from prescriptive to performance metrics. Project will also demonstrate impact of
humidity-control ERV in hot-humid climate zone.

Program Goals:
a. Approach for establishing sensor performance requirements.

b. 1AQ pollutants benchmarked in new and existing homes using low-cost
sensors.

c. Proven and documented innovative ERV overcoming builders’ barriers to
ventilation and increased air tightness in the South.
d. Pathway to allowing a performance-based (smart) ventilation standard.

» Reduce EUI by decreasing energy consumption for HVAC
» Integrated, systems approach to enclosure air tightness, IAQ, and
comfort systems
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What Is “Good” Air Quality?

ANSI/ASHRAE Standard 62.2-2016
(Supersedes ANSI/ASHRAE Standard 62.2-2013)
Includes ANSIASHRAE addenda listed in Appendix D

Ventilation and
Acceptable

Indoor Air Quality in
Residential Buildings

Stay focused
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See Appendix D for approval d
Mational Standards Instinute.
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Approach

Approach:

e Establish performance requirements for IAQ
sensors with industry/standards engagement

e Benchmark pollutants in new and existing
homes using low-cost sensors/monitors

e Demonstrate, test and validate energy saving
ventilation technology in test homes

Key Issues:
e Prescriptive vs. Performance
— May be over ventilating — wasting energy
Distinctive Characteristics:
e Define Key Performance Indicators
* Innovative ERV

e Address market uncertainty around sensors and

ventilation
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Progress and Accomplishments

Accomplishments: Engaged with market-leading partners, including Beazer
Homes, Venmar, WrightSoft and Senseware. Also leveraging
intradepartmental relationships with LBNL and EPA.

Market Impact: Demonstrated PM, . sensor/monitor performances in UL
Environment chamber.

Lessons Learned: Software challenges for modeling ERV extend beyond
humidity control to include HVAC design (Manual J), and are an issue for all
E/HRV’s.
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Project Integration and Collaboration

Project Integration: Collaborate with LBNL on IAQ Score
development/pilot; sub-contractor University of lllinois is member of GTI
Building America team; NREL on innovative modeling approach.

Partners, Subcontractors, and Collaborators: UL Environment, University
of lllinois, Venmar (Broan/NuTone), Beazer Homes, Kerley Family Homes,
LBNL, WrightSoft, Senseware, Greater Atlanta Home Builders Association,
LG Squared.

Communications: RESNET and Home Performance Coalition National
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Next Steps and Future Plans

Next Steps and Future Plans:

Establish IAQ Sensor requirements
Assemble and test sensor package

New Construction Test Homes: measure
impact of ERV vs. CFIS and pilot IAQ Score
e 2 Homes in Charleston

e 2 Homes in Atlanta

Existing Home Test Homes: measure
impact of energy upgrade
e Collaboration with GTI Team

Potential for Future Exploration of
Measurement-Based Scoring/Certification
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Project Budget

Project Budget: DOE: $661,417; Cost Share: $214,134
Variances: Finalizing contracts with UL Environment and University of lllinois.
Cost to Date: S42,794 has been invoiced to date. Southface invoices DOE

quarterly.
Additional Funding: Southface is grateful for the contributions of LBNL, NREL and

other Federal partners.

Budget History

10/01/2016 — FY 2016 FY 2017 FY 2018 -09/31/2018
(past) (current) (planned)
DOE Cost-share DOE Cost-share DOE Cost-share
S42,794 S14,325 S$363,438 $119,509 $255,185 $80,300
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Project Plan and Schedule

Timeline 10/01/2016 — 09/31/2018

TASK
L&

TASKS TOBE FERFOEMED - PHASE 1

develop IAQ) Avsessment Protocol'Sensor Package

Budget Period 2

Budget Period 1

'|3|# I0|II|
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15 |.'0 |.'I .

|.'.i-|.'d-

Aliles tones

2 | Q3 Q4

Q5

Q6

Q7

QB

1.1 Conduct literature mview

12 Initis]l zensorperfromance squirements developad

13 Monitoring packazes azzemblad and calibrated

14 Monitoring packazes tested at Southface Eco OFice

11 Monitoring paclazes: azzamblked and programmed

1.2 Working uwnits calibratad in controlled envionment
1.3 Working units tested on Sovthface campus

20

IAQ Benchmarking

2.1 Submit test plhn

22 5zkect t2zt homes monioring packazes

23 Beoruit tast homes

24 Meazzuee taxt home buiding perdformance parametsrs

hlonitor, retrieve and redeploy senzors as needad

5Deploy and maintain senzoms

SN O O]

Drocess snd anslves [AQ and performance data

e [ube | |4

21 Monioring paclzage: deployad in firzst cohont

22 Moniorins paclaszes deployead in second cohoont

EXL

Aszess “Smart” Ventilation on IA0Q) and Energy

3.1 Becruitat kast 2 test homes

32 Bartnerwith builder: on HVAC svestemdesizn

[+

Go/Mo-Go 1.1 MOU zsizned with 2 homebuidars
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Project Plan and Schedule, continued

TASKS TOBE FERFORMED - PHASE 1
TASK

Budget Perind 1

Budget Period 2

e fef-e]-

I}lld-lli I‘|I'|IE IFl:ﬂl:I

Aliles tone s

4.0 Technical andProject AManagement

4.1 Onrong project management and reporting

+

42 Test plan development

4.1 BMP accepted by DOE

Project Management and Re porfine

5.1 Attend BEviding America mesting

52 Participate in BA peer mview

53 Prezent results of BA projects (webinams. conferencas)

54 Participste in BT Peer Faview

s sl e [4

GoMo-Go Decision Foints

-Go No-Go 12 Twenty senzor packages deploved

6.0 IAQ Benchmarking

4.1 Recmwit additional homes f neceszary

G2 Measue test home buiding pammeters

§3 Deploy and maintain monitoring packazes

G4 Momnitor, etrieve. and redeploy packases 2= neadad

§5 Process and analyze [TAQ and performance dats
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6.1 Data frommonitored exizting homes analyzed

6.1 Data frommonitored new construction homes anatyzed
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Project Plan and Schedule, continued

TASKS TOBE FERFORMED - FHASE 1 Budget Period 1 Budget Period 2

TA.S‘E 1 |:|-'r ‘-|5|‘ '|E|9 ID|II|I: I:-lld-lli II|I'|IE I9|:D|:I ::l:}l:& lﬁlt’,m;
7.0 Assess “Smart™ Ventilation on JAQ) and Energy
7.1 Recruit additionsl homes § necezszary —-l-f~ =

T2hlzazure test home buiding parameters

73 Deteramine package needed for JAQ) measurements

T4 Develop teztplan for ERV pedformance meazurement

T5Deploy monitoring in testhomes

76 Request 12-month utility data fortest homes — = [=[=l=-1-1-|- |- |~|=
7.7 Monitor, retrieve and redeploy monitoring packages — [~ 1=[=1-=-1-|-1-[~]=
TR Anabyze JAQ and enerzy metrics and compars data — = [=[=l=1=-1-|- [~ ~|=

7.1 Determine [A Q) impact of "sman” ventilation strategies

8.0 Technical andProject AManagement
21 Onroing project management and reporting | | | | | |
2.0 Building America Program Supmri

2.1 Attend Buiding America mesting — |- |-[=|-]-1-1-|- [~
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221 Patticipate in Building America peerraview — |- [ [=l=1-1-[- [~ [~

03 Prazent results in technical webinars and conferances el el bl el el ol el el el

e e [ Al

04 Participate in BT Peer Faview — = -[=1-|-|-|-|- |-
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