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Project Summary

Timeline: Key Partners:

Start date: 10/1/2017 South Coast Air Home Ventilating
Planned end date: 9/30/2020 Quality Management | Institute

Key Milestones District

1. Consensus Draft of Test Methods; 10/1/2018

2. Testing Successfully Completed and
Consensus Draft approved for 2 Test
Methods; 10/1/2020

Budget:

: Project Outcome:
Total Project $ to Date: Test methods established for low cost indoor air
* DOE: $108,246.59 quality sensors, making dynamically controlled
 Cost Share: $51,435.96 ventilation a reality. The energy savings potential

assuming 50% market penetration could be 1.4
] Quads annually through more efficiently controlled
Total PrOJeCt $: ventilation. Potential impact on health of up to
 DOE: $359,948 25% reduction in disability adjusted life years do

e Cost Share: $89,997 to indoor air pollutants.
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Team

U.S. DEPARTMENT OF ENERGY
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HOME VENTILATING INSTITUTE Newport Partners

Home
Ventilating g:}'{'ﬁgg
Institute

Building Science
and Ventilation
Expertise

Represents Industry
End Product

Ventilation and
Indoor Air Quality

Codes and
Standards Expertise

Outreach and
Stakeholder
Engagement

Project Management
and Consensus
Process

South Coast

AQMD

South Coast Air
Quality
Management
District

Developed Existing
Test Protocols (AQ-
SPEC)

Lab Expertise in
Testing Air Quality
Sensors

Content Expertise
and Laboratory
Testing
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Advisory Work
Group

Other Technical
Experts and Industry
Stakeholders

Government, Labs,
Manufacturers,
Content Experts

Consensus
Development and
Advisory Role




Challenge

Current
Ventilation
Approach

e Static Ventilation Design
* Non-responsive to Actual Conditions

» Wasted Energy

Over-ventilation * Climate-Specific Concerns

Under- * Health Concerns

o  Lost Opportunity to Deal with Specific
ventilation Pollutant Concerns

FEM/FRM Research Grade Sensors = $10,000+
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Challenge

Market ready Sensor-Controlled
Low-Cost Ventilation
IAQ Sensors
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No Standardized
and Accepted
Method for Testing
and Comparing
Performance of
Low-Cost 1AQ
Sensors




Approach: Test Parameters

’ Linear correlation Other

‘ Accuracy

Considerations

e Hysteresis

‘ Precision e Response Time
* Accelerated
‘ Intra-model variability Aging
o
‘ Response to interferents Local :
Atmospheric
‘ Drift Pressu e
e Self-Calibrating
‘ Data recovery Baselines
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Approach: PM, ; Testing Phases

Phase 1: Concentration Ramping

6 PM, 5 Concentrations 20 Measurements/Concentration

Phase 2: T&RH

|¢

15-30 T&RH Combinations 20 Measurements/T&RH Combo

Phase 3: Interferent Testing

|¢

3 Interferents X 4 Concentrations 20 Measurements/Interferent Concentration

Phase 4: Temperature Cycling

|¢

163 Cycles 10°C-50°C No Measurements

Phase 5: Repeat Concentration Ramping (DRIFT)

6 PM, s Concentrations 20 Measurements/Concentration

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Approach: CO, Testing Phases

Phase 1: Concentration Ramping

5 CO, Concentrations 20 Measurements/Concentration

Phase 2: T&RH
15-30 T&RH Combinations 20 Measurements/T&RH Combo

|¢

|¢

Phase 3: Interferent Testing

5 RH (as Interferent) Levels 20 Measurements/RH level

|¢

Phase 4: Temperature Cycling

163 Cycles 10°C-50°C No Measurements

A 4

Phase 5: Repeat Concentration Ramping (DRIFT)
5 CO, Concentrations 20 Measurements/Concentration
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Approach: Chamber Test

Coarse Particle N
Dispenser 4

— Schematic of the chamber system
( é Mixing Duct setup for testing Aerosol sensors

Ultrafine/fine

particle
generator H Sensor Power/Communication Ports
J"L a Chamber T, RH, Pressure Sensors
“Zero” Air
A . A | M D
mbient Air System >
Chamber — Ultrafine/Fine Particle
Instruments
~

Coarse Particle
Instruments
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Impact: Energy and Indoor Air Quality

Efficient Faﬂ:gﬁtes
Ventilation Performance

Potential
for 1.4

Quads
Annually

Air Sealing

Ventilation
/ Pollutant
Control

Up to 10%
BTO Goal
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Other BA
Research

Prototype
Smart
Range

Hood

Potential
80% - 90%
reduction in

cooking

pollutant
exposure




Progress

Form Advisory
Group: Technical
Expertise and
Research
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Consensus Draft
Test Methods for
Sensors of
Priority Pollutants
Completed

Develop
Consensus
Language and
Process from
Existing State of
the Art Procedure
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Perform Lab
testing to
Demonstrate
Feasibility and
Adjust as
Necessary

Support ASTM
D22.05 in Efforts
to Create a
Consensus
Standard




Stakeholder Engagement: Advisory Work Group

Group

Consensus
Development
Se
RS J4<
<l|>3koiterro ﬁ@
SSEINT’S%g:S airthin)E’ @roobat (YIphasense
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Stakeholder Engagement: Outreach

e Work Item at D22.05 Open
* Regular Updates

e Listing and Labeling Program

e Qutreach to Ventilation
Manufacturers

e Social Media Posts
e Upcoming Webinars
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Remaining Project Work

Laboratory Testing

’\\\ ’\\\ A Sensor ’\\\ ’\\\ 3-4
3 of Each
Models Model Weeks per
Each model

ASTM Test
Standard

Draft Test
Method

Laboratory
Testing

ASTM
WK62732

U.S. DEPARTMENT OF ENERGY OFFICE OF ENERGY EFFICIENCY & RENEWABLE ENERGY



Thank You

Newport Partners LLC

Newport Partners LLC
Mike Moore and Joe Nebbia
301-889-0017, jnebbia@newportpartnerslic.com
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REFERENCE SLIDES
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Project Budget

Project Budget: $359,948 ($51,435.96 Cost Share)
Variances: No Budget Variance, but project was adjusted from a 2 yeartoa 3

year timeline with no-cost extension
Cost to Date: $108,246.59 (89,997 Cost Share)

Budget Histor

10/1/2017- FY 2018 FY 2019 (current) FY 2020 - 9/30/2020
(past) (planned)

DOE Cost-share DOE Cost-share DOE Cost-share
$87,634.03 $49,812.56 $162,066.97 $25,184.44 $110,247.00 $15,000
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Project Plan and Schedule

Task

Q1 (Oct-Dec)
Q2 (Jan-Mar)
Q3 (Apr-Jun)
Q4 (Jul-Sep)
Q1 (Oct-Dec)
Q2 (Jan-Mar)
Q3 (Apr-Jun)
Q4 (Jul-Sep)
Q1 (Oct-Dec)
Q2 (Jan-Mar)
Q3 (Apr-Jun)
Q4 (Jul-Sep)

Task 1: Recruit Work Group
Task 2: Review Test Methods and Lit Review

Task 3: Develop Draft Test Methods
Task 4: Lab Test Plan
Current/Future Work
Task 4: Lab Testing

Task 5: Go / No-Go: Successfully Tested Methods
Approved By Advisory Work Group via Consensus

Task 6: Technical Support for ASTM
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