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Smart Range Hoods vs. Indoor Air Quality: 

Coming Soon to Kitchens Near You

March 25, 2021

Better Buildings Residential Network 

Peer Exchange Call Series



Agenda and Ground Rules

▪ Agenda Review and Ground Rules

▪ Opening Poll 

▪ Residential Network Overview and Upcoming Call Schedule 

▪ Featured Speakers

▪ Brady Seals, RMI

▪ Iain Walker, Lawrence Berkeley National Laboratory

▪ Sam Bowles, Newport Ventures

▪ Open Discussion

▪ Closing Poll and Announcements 

Ground Rules:

1. Sales of services and commercial messages are not 

appropriate during Peer Exchange Calls.

2. Calls are a safe place for discussion; please do not attribute 

information to individuals on the call.



Upcoming Calls (2nd & 4th Thursdays):

• Apr  08: Automation: Where is the Balance between Humans and Machines 

to Save Energy?

• Apr  22: Earth Day Special: Electrification, Batteries, Storage & Residential 

Efficiency

• May 13: Low Income, Market Rate Residential Efficiency: Reaching the Hard    

to Reach

Member Benefits: 

▪ Recognition in media and publications

▪ Speaking opportunities

▪ Updates on latest trends

▪ Voluntary member initiatives

▪ One-on-One brainstorming conversations

Join the Network

Better Buildings Residential Network

For more information or to join, for no cost, email bbresidentialnetwork@ee.doe.gov, or go to

energy.gov/eere/bbrn & click Join

Commitment: 

▪ Members only need to 

provide one number: their 

organization’s number of 

residential energy upgrades 

per year, or equivalent. 

Peer Exchange Call summaries are posted on the Better Buildings website a few weeks after the call

mailto:bbresidentialnetwork@ee.doe.gov
http://energy.gov/eere/bbrn
https://energy.gov/eere/better-buildings-residential-network/peer-exchange-call-summaries-0


Brady Seals

Rocky Mountain Institute
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Gas Stove Pollution
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AGENDA 

1. Why buildings?

2. Indoor air pollution

3. California building code updates: 

ventilation standards
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Buildings: an overlooked source of climate pollution

Burning fossil fuels in 

buildings is responsible for 

10% of US 

greenhouse gas emissions.
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EIA Residential Energy Consumption Survey (RECS), 2015

Cooking/
Other

Water
Heating

Space
Heating

Residential Commercial

13%

19%

68%

70 million homes and businesses burn fossil fuels
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Indoor Air Pollution
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In the US, 1 out of 3 homes cook with gas.

American Housing Survey, US Census
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We spend up to 

90% of our time 

indoors

EPA states indoor pollutant levels may 

be 2 to 5 and as much as 100 times 

higher indoors than outdoors

Homes with gas stoves have 

50 - 400% higher NO2 emissions 

than homes with electric stoves

100

x5

x2

x

90

%

Indoor air quality is often worse than outdoor air

https://rmi.org/insight/gas-stoves-pollution-health/

https://rmi.org/insight/gas-stoves-pollution-health/
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HEALTH EFFECTS 

FROM GAS STOVE 

POLLUTION PUBLISHED MAY 5, 2020
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Differentiating Major Pollutants 
from Cooking Food vs. Gas Fuel

https://rmi.org/insight/gas-stoves-pollution-health/

Particula
te Matter

Nitrogen 
Dioxide

Carbon 
Monoxide

Formaldehyde 
and VOCs

Gas 
Stove

Particulate 
Matter

Cooking 
Food

https://rmi.org/insight/gas-stoves-pollution-health/
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Indoor NO2 Emissions from Gas Stoves 
Often Exceed Outdoor Standards

https://rmi.org/insight/gas-stoves-pollution-health/

https://rmi.org/insight/gas-stoves-pollution-health/
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Living in a home with a gas stove increases the 
risk of asthma in children

42% increased risk of experiencing asthma symptoms

24% increased risk of being diagnosed with asthma by a doctor

32% increased risk of experiencing symptoms & being diagnosed by a doctor

Children are more susceptible 

to air pollution than adults. 

3 main reasons: 

Lin et al. (2013); https://rmi.org/insight/gas-stoves-pollution-health/

https://rmi.org/insight/gas-stoves-pollution-health/
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Health Effects of NO2 in Children May Include:

https://rmi.org/insight/gas-stoves-pollution-health/

https://rmi.org/insight/gas-stoves-pollution-health/
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Lower-income Households May be at a Higher Risk 
of Exposure to Gas Stove Pollution

FACTORS CONTRIBUTING TO HIGHER LEVELS OF NO2 IN HOMES:

https://rmi.org/insight/gas-stoves-pollution-health/

Older homes, inadequate 

ventilation

More people 

per home

Smaller unit size

Higher exposure to 

outdoor pollution

Greater asthma 

burden

Using the stove/ oven 

for supplemental heat

https://rmi.org/insight/gas-stoves-pollution-health/
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Recommendations for Individuals: Gas Stoves
To reduce or eliminate exposure to gas stove pollution

Install & maintain a 

CO detector 

Open a window 

while cooking

If available, run 

your exhaust hood 

while cooking

Cook on the back 

burners 

Try a plug-in 

induction stove 

($50)

Switch to an 

electric/ induction 

stove

Use other electric 

appliances like 

toaster oven or 

kettle.

https://rmi.org/insight/gas-stoves-pollution-health/

https://rmi.org/insight/gas-stoves-pollution-health/
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Requirements to provide notice to tenants about the gas stove pollution risk. 

• (adaptive options: induction cooktops, stove replacement, ventilation to outdoors)

Indoor Air Quality 

Guidelines

Building Codes

Warning Labels

Public Buildings & 

Funds

Incentives

Adopt health-based guidelines that protects the most sensitive populations

Require adequate ventilation & other protections: low-level CO detectors, auto ventilation

Require manufacturers to warn consumers about gas stove pollution

Funds should not be used to purchase/install appliances that could pose a health 

risk in homes, schools, and other public buildings.

Property Owners

Financial incentives, such as tax credits or rebates, should be made available 

• (seems like no induction stove rebates available in CO)

Recommendations for Policymakers 

https://rmi.org/insight/gas-stoves-pollution-health/

https://rmi.org/insight/gas-stoves-pollution-health/
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California’s 
Building Code 

Update
(Title 24)
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Advocates called on the CEC to include:

ALL-ELECTRIC 2022 
BASELINE

DIFFERENTIATED 
REQUIREMENTS FOR 

GAS & ELECTRIC 
STOVES

MAXIMUM NOISE 
(SONE) STANDARDS

AUTOMATIC 
VENTILATION
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CEC’s proposed Differentiated Requirements

https://efiling.energy.ca.gov/GetDocument.aspx?tn=236876&DocumentContentId=70030

/

https://efiling.energy.ca.gov/GetDocument.aspx?tn=236876&DocumentContentId=70030
https://rmi.org/insight/gas-stoves-pollution-health/


RMI – Energy. Transformed.RMI – Energy. Transformed.

Maximum noise (sone) standard

Screenshot from 11/3/20 CEC workshop over Zoom
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Thanks!
bseals@rmi.org



Iain Walker

Lawrence Berkeley National Laboratory





Hood exhaust balanced 
with MERV13 filtered 
supply 

Hood installed in a unit of 
FlexLab at LBNL

Included cabinets to either 
side of gas cooker/range



Miran GRIMM
MetOne

RAE

API

LE2

PA x3

EL

Reference Instruments

Consumer Instruments

GRIMM Particle Spectrometer - PM, PN, 
distributions

MetOne - PM

API Gas analyzer - NO, NO2, NOx

RAE VOC analyzer - tVOC

Miran IR gas analyzer - R124 tracer for ventilation 
rate

eLichens - PM, CO2, tVOC, NO2, T, RH

LaserEgg2 - PM, T, RH

PurpleAir - PM, T, RH
Measurements are near the 
center of the room away 
from the cooking

Mixing fans



20­Feb­2019, Wednesday 

Test 022001 ­ Breakfast ­ Parallel ­ Hood on AUTO #1 

Hood on start 8:13:32 

Breakfast Cooking Details ­ PARALLEL 

Time 

(min) 
Activity   Gas (lpm) 

0  Start   front left burner on medium  ( 2 lpm )   for hash browns  ­> 

0:15 
Start front right burner on medium  (+2 lpm;  Total 4 lpm ) ­  bacon in pan (cook 

12 min) ; remain to watch oil 
­>4.04 

1.5  Add 2 hash browns to small skillet (cook 9 min) ; remain   

2  flip bacon and adjust in pan; remain   

3.5  Press hash browns 5s each; remain   

4  Flip bacon and adjust in pan; remain   

5.5  Flip hash browns; press 5s each; remain  3.99 

6  Flip bacon and adjust in pan; remain   

7  Flip bacon and adjust in pan; remain  3.97 

8  Press hash browns 5s each; remain  3.96 

8­12  Flip bacon every 30s   

10  Return; flip hash browns; press  3.94 

10:30 
Stop front left burner ; remove hash browns to plate with paper towel; place skillet 

on back left burner. 
­>2.02 

12 
Stop front right burner ; remove bacon to plate; move pan to rear burner; leave 

uncovered 
0 

12.5 
Place non­stick pan with butter on  front left burner, start and adjust to medium 

(2 lpm) 
­>2.04 

14  Add eggs to non­stick pan (cook 4 min) ; remain  2.05 

17  Flip eggs  2.05 

18  Stop front left burner;  remove eggs to plate; place pan on front right burner  ­>0 

48  Remove skillets and fry pan from cooktop   

 

 

   

 

Scripted Breakfast Meal



Test 022003 ­ Pasta with Meat Sauce ­ Hood on AUTO #2 

12:39 start 

Time 

(min) 
Activity   Gas (lpm) 

0  Start  front right burner on high  ( 6 lpm )   for pasta. Pasta lid is on; walk away  ­>  6.03 

1:30  Return;  start front left burner; adjust to medium  (+2 lpm,  8 lpm total ); remain  ­>  8.06 

3  Spread oil with wood spoon;  add onions (cook 6 min) ; stir 15s; walk away  7.99 

5  Return; stir onions 5s; Walk away  7.87 

6 
Adjust flow of FRONT LEFT burner to 8 lpm total ; stay as far as possible from 

range hood 
7.9 

7  Return; stir onions 5s; remain  7.91 

8  Stir onions 5s; remain  7.87 

9  Add beef (cook 8 min) ; stir and break chunks for 30s   

9:30  Walk away  7.81 

11  Return; stir beef for 30s;    

11:30   Walk away  7.75 

14  Return; stir beef for 15s; lift pot lid to check water, replace lid; remain  7.70 

15  Stir beef 15s; remain  7.68 

16  Remove pot lid to confirm rolling boil;  add pasta (cook 13 min) ; stir 5s; remain  7.66 

17  Add jar of sauce to saute pan ; stir 15s; place lid on saute; remain  ­>7.65 

18 
Stir pasta 5s; adjust  front right burner to medium ( +2.5 lpm,  4.5 lpm total ); 

remain 
 

18:30  Stir sauce 5s; remain  4.46 

19 
Stir sauce;  Adjust front left burner to medium­low (+ 1.0 lpm,   3.5 lpm total ) ; 

place lid on saute 
­> 

19:30  Walk away  3.5 

21  Return; stir pasta 5s; stir sauce 5s and replace lid; walk away  3.49 

24  Return; stir pasta 5s; stir sauce 5s and replace lid; walk away  3.46 

27  Return; remove one piece of pasta from pot, dip in water and taste; remain  ­>3.46 

29 
Taste another piece of pasta;  turn off front right burner;   drain pasta ; put pasta 

back into pot and place on stove 
­>1.52 

30 

Turn off front left burner  (sauce); pour meat sauce into pasta pot or another bowl 

on cooktop; cover saute pan; remove pasta and meat sauce; leave pots on back 

burners. 

0 

60   Remove pots from chamber    

90  Start venting chamber   

 

 

Scripted Pasta Meal



21­Feb­2019, Thursday 

Test 022101: Stir Fry Green Beans in Wok, Hood on AUTO  

07:37 start 

Setup: Wok on front right burner, 2 Tbs canola oil 

2 Tbs soy sauce 

½ tsp red pepper flakes 

 

Time 

(min) 
Activity   Gas (lpm) 

0  Start  front right burner on med­high  ( 4 lpm )  ­>  4.02 

1:30  Add frozen green beans (300 g); stir continuously  ­>  4.01 

4:30  Add soy sauce and red pepper flakes; stir continuously  3.94 

5:30  Turn off burner  7.71 

6:00  Transfer beans to pot, cover, and move to separate table; move wok to rear burner   

37:00  Start purge   

     

 

Test 022102: Chicken Nuggets* in Oven, Hood on AUTO #1 

*for TJs Mandarin Orange Chicken Begin 9:35:57 

 

Time 

(min) 
Activity   Gas (lpm) 

0  Preheat oven to 400 dF for 10 minutes (start timer when gas valve opens)  ­>   9.05 

10:00  Place chicken nuggets on cookie sheet and insert in oven  ­>  8.55 

29:00 
Turn oven off. Remove cookie sheet from oven, place cookie sheet on cooktop, 

transfer nuggets to a pot, cover, and move to separate table 
 

  Start purge   

53:25  Removed cookie sheet; hood automatically boosted to high speed   

2:02:06  Hood still on low speed   

 

Test 022103: Stir Fry Green Beans in Wok, Hood Off  

12:46:46 start 

Setup: Wok on front right burner, 2 Tbs canola oil 

2 Tbs soy sauce 

 

Scripted Oven Meal (Orange Chicken)
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Automatic Operation Hood Off

BreakfastCooking time
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Automatic Operation Hood Off

Pasta
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Automatic Operation Hood Off

Orange Chicken
in the oven



Some variability even with scripted cooking
More variability in particle emissions



Induction = no NOx

Induction activates hood



Some variability even with scripted cooking
More variability in particle emissions



PM2.5 24 hour
25 ug/m3 threshold  

NO2 1 hour
100 ppb threshold  



The unit activated within a
minute for the cooktop, but
over 4 minutes for the oven

OVEN



• The automatic function turns on 
quickly

• Before particle emissions get 
underway

• The automatic function works 
with gas and induction cooktops

• The automatic function works 
for a range of cooking events

• The apparent exposure 
reductions are in the range of 
60-97%

• Pollutant dependent



Sam Bowles

Newport Ventures















































































New Virtual Sessions from Solar Decathlon on 

Innovative Homes and Energy Careers

The Solar Decathlon announced a new webinar series starting in September 

that will include virtual tours of innovatively designed homes and address a 

variety of topics from the rise in zero energy homes to clean energy careers. 

Winning Solar Home - The DOE Solar Decathlon Build 

Challenge Winners

Wednesday, April 28, 2021, 1–2 p.m. E.T.

Register for Upcoming Session and Watch Prior Sessions at solardecathlon.gov/virtual_sessions.html 

solardecathlon.gov/virtual_sessions.html






▪ Handbooks - explain why and how to 

implement specific stages of a program.

▪ Quick Answers - provide answers and 

resources for common questions.

▪ Proven Practices posts - include lessons 

learned, examples, and helpful tips from 

successful programs.

▪ Technology Solutions NEW! - present 

resources on advanced technologies, 

HVAC & Heat Pump Water Heaters, 

including installation guidance, marketing 

strategies, & potential savings. 

Explore the Residential Program Solution Center

https://rpsc.energy.gov

Resources to help improve your program and reach energy efficiency targets:

https://rpsc.energy.gov/handbooks
https://rpsc.energy.gov/quick-answers
https://rpsc.energy.gov/proven-practices
https://rpsc.energy.gov/tech-solutions


DOE Health and Home Performance Initiative

Thank You!

Follow us to plug into the latest Better Buildings news and updates! 

Better Buildings Twitter with #BBResNet

Better Buildings LinkedIn

Office of Energy Efficiency and Renewable Energy 

Facebook 

Please send any follow-up questions 

or future call topic ideas to: 

bbresidentialnetwork@ee.doe.gov

http://listserv.erg.com/trk/click?ref=zpe5n8wq2_3-22vwubb-0-150fx31b27x1202&
http://listserv.erg.com/trk/click?ref=zpe5n8wq2_3-22vwubb-0-150fx31fdax1202&
https://www.linkedin.com/company/better-buildings
https://www.facebook.com/eeregov/
mailto:bbresidentialnetwork@ee.doe.gov

