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Consumer	Grade	Monitors	
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These	use	mass-produced	par>cle	sensors	that	cost	<$10	to	$35	



Results	
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Focus	on	Fine	Par-culate	MaIer	(PM2.5)		

Higher	ambient	PM2.5	
…causes	increased	cardiovascular	
morbidity	and	mortality;	
…is	associated	with	and	likely	
causes	respiratory	illness.1	

	
In-home	exposure	to	PM2.5	causes	
more	health	damage	than	any	other	
non-biological	air	pollutant.2	

	
PM2.5	detec>on	can	enable	control	
by	ven>la>on	or	filtra>on.	
	

www.epa.gov/pm-pollu>on/par>culate-mader-pm-basics#PM		

1.		EPA,	Integrated	Science	Assessment	for	Par3culate	Ma7er.	
Washington,	DC:	U.S.	Environmental	Protec>on	Agency;	2009.	

2.	Logue,	Environ	Health	Perspect.	2012;120:216-222.	



PM2.5	Benchmarks	

Standard	 Annual	mean	
µg /m3		

24-h	mean	
µg /m3		

US	Ambient	Standard	
(2012)	 12	 35	

WHO	Guideline	Values	
(2005)	 10	 25	

Canadian	Ambient	Standard	
2015	 10	 28	

Canadian	Ambient	Standard	
2020		 8.8	 27	



•  U.S.	federal	reference	method	(FRM)	is	
gravimetric:	specifies	pump,	inlet,	filter,	
and	weighing	procedures	

•  Alterna>ve	gravimetric	sampling	
equipment	designed	for	indoor	spaces	

	
•  Federal	equivalent	methods	(FEM)	

•  Tapered	Element	Oscilla>ng	Microbalance	
•  Beta	adenua>on	
•  Specialized	op>cal	methods		

• Designed	for	24h	int.	
• Too	noisy	for	indoors.	

Reference	PM2.5	Measurements	

1h	or	less	
$10-25K	
per	unit	

• Integrated		
• $1500	



• Op>cal	scadering	devices	developed	for	occupa>onal	
health,	used	for	residen>al	research.	
• Cost	$4-10K	for	analyzer;	$500	for	OEM	sensor	unit.		

Research	PM	Monitors	

BT‐645 Portable Dust Monitor 

ApplicaƟons: 
x� Public and Workplace Monitoring 
x� Industrial / OccupaƟonal Hygiene 
x� Indoor Air Quality  Note:   Not recommended for conƟnuous outdoor use.  

OpƟcal Sensor 
A laser opƟcal sensor is used to detect and measure parƟculate concentraƟons up to 100 milligrams per cubic 
meter. The  conƟnuous flow opƟcal sensor is combined with purge air to ensure accurate measurements in 
adverse environments.  

Rugged Design 
The opƟcal sensor, matched electronics and backlit display, are enclosed in a rugged metal enclosure to protect 
the instrument from normal daily use.  

Data Storage 

The internal datalogger will store over 5,000 samples. Sample history events can be viewed on the display or 
downloaded to a computer using Comet soŌware.  

BaƩery OperaƟon 
The internal baƩery pack provides over 10 hours of conƟnuous operaƟon. BaƩery recharge Ɵme is 
approximately 2.5 hours. 

OpƟonal Inlets 
The standard unit is supplied with a TSP inlet. OpƟonal sampling inlets are available for PM2.5, PM4 and PM10.  

Key Features: 
x� ‘Real Time’ monitoring 
x� Simple operaƟon 
x� Rugged design 
x� Built‐in Datalogger 
x� Purge air system 
x� Low power consumpƟon 

1600 Washington Blvd. ● Grants Pass, OR 97526 ● 541.471.7111 ● www.metone.com   
sales@metone.com 

The BT‐645 Portable Dust Monitor has been 
designed to conƟnuously measure and record 
parƟculate informaƟon for indoor work place 
and public place environments.  

P E R S O N A L  M O N I T O R

Thermo Scientifi c Personal
DataRAM pDR-1500 Monitor
 Active, real-time aerosol 
 monitor/data logger with aerodynamic sizing

The Thermo Scientifi c™ pDR-1500 
personal DataRAM was developed to 
meet the need for a fully integrated, 
active sampling personal scale 
instrument with greater accuracy, 
increased capabilities, low size and 
weight, maximum ease-of-use and 
increased operating time.

• True volumetric fl ow control
Interchangeable cyclones for higher

• Accuracy cut points Personal 
aerosol instrument with benchtop 
performance

• Full compensation for environmental 
variables

• Suitable for NIOSH Methods 0500
and 0600

The pDR-1500 personal DataRAM is 
designed for applications such as site 
remediation, size discrimination, mass 
validation, exposure modeling, and 
protection of asthma patients. 

The pDR-1500 personal DataRAM 
accurately measures aerosol concentration 
in real-time, with relative humidity 
compensation, true volumetric fl ow control 
and legacy pDR nephelometry. An integrated 
sample fi lter enables post-gravimetric 
validation of data.

Superior particle-cut points compared 
to those achievable using impactors are 
delivered through volumetric fl ow control and 
ACGIH traceable cyclones, available in pairs, 
for PM10 and PM4 or PM2.5 and PM1. A 
toroidal entrance assures optimized aerosol 
aspiration and a representative sample even 
without a cyclone.
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DUSTTRAK™ II  
AEROSOL MONITOR 

MODEL 8530/8531/8532/8530EP 
 

OPERATION AND SERVICE MANUAL 
 
 
 

 
DustTrak II 8530/31 Desktop and 8532 Handheld 

 
 
 

 
DustTrak II 8530EP Monitor 

 



ScaIering	Light	

The	intensity	of	scadered	light	
depends	on:	
•  Light	wavelength	
•  Detec>on	angle	
•  Par>cle	size	
•  Refrac>ve	index	

Approximately	linear	with	mass!	



Room	Setup	

It	is	generally	linear	
with	mass!	

Mixing 
Fan

Monitors

Source 
LocationA

B

Consumer
Grade

Research / FEM
450	n2	

~126	m3	



Reference	&	Research	Instruments	

Sophis>cated	op>cal	par>cle	spectrometer	
coupled	with	an	electrical	mobility	analyzer	
provides	41	bins	from	10	nm	up	to	35	mm	

FDMS-TEOM		
(FEM)	

PEM	+	Pump	

GRM	

PDR	 BT	

5	min*	

~1	hr	

1	min	

20	sec	 1	min	

TEOMTEOMTEOMTEOMTEOM®®®®® 1405-DF: 1405-DF: 1405-DF: 1405-DF: 1405-DF:
Dichotomous Ambient Particulate MonitorDichotomous Ambient Particulate MonitorDichotomous Ambient Particulate MonitorDichotomous Ambient Particulate MonitorDichotomous Ambient Particulate Monitor

with FDMSwith FDMSwith FDMSwith FDMSwith FDMS®®®®® Option Option Option Option Option
42-010815 Revision A.003  16Sep2009
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BT‐645 Portable Dust Monitor 

ApplicaƟons: 
x� Public and Workplace Monitoring 
x� Industrial / OccupaƟonal Hygiene 
x� Indoor Air Quality  Note:   Not recommended for conƟnuous outdoor use.  

OpƟcal Sensor 
A laser opƟcal sensor is used to detect and measure parƟculate concentraƟons up to 100 milligrams per cubic 
meter. The  conƟnuous flow opƟcal sensor is combined with purge air to ensure accurate measurements in 
adverse environments.  

Rugged Design 
The opƟcal sensor, matched electronics and backlit display, are enclosed in a rugged metal enclosure to protect 
the instrument from normal daily use.  

Data Storage 

The internal datalogger will store over 5,000 samples. Sample history events can be viewed on the display or 
downloaded to a computer using Comet soŌware.  

BaƩery OperaƟon 
The internal baƩery pack provides over 10 hours of conƟnuous operaƟon. BaƩery recharge Ɵme is 
approximately 2.5 hours. 

OpƟonal Inlets 
The standard unit is supplied with a TSP inlet. OpƟonal sampling inlets are available for PM2.5, PM4 and PM10.  

Key Features: 
x� ‘Real Time’ monitoring 
x� Simple operaƟon 
x� Rugged design 
x� Built‐in Datalogger 
x� Purge air system 
x� Low power consumpƟon 

1600 Washington Blvd. ● Grants Pass, OR 97526 ● 541.471.7111 ● www.metone.com   
sales@metone.com 

The BT‐645 Portable Dust Monitor has been 
designed to conƟnuously measure and record 
parƟculate informaƟon for indoor work place 
and public place environments.  

“True”	PM2.5	es>mated	using	FDMS	to	get	
mass	and	GRM	to	get	>me-resolu>on	

Mass	reading	scadering	devices	



Sources	

Burned	incense,	candles	
and	cigaredes	

Heated	pots	of	water,	an	oven,	a	
hair	dryer,	and	an	electric	burner	

Cooked	green	beans,	bacon,	
pancakes,	toast,	and	a	pizza,	
and	heated	canola	oil	

Released	AZ	test	dust,	shaked	a	dust	
mop,	and	operated	an	ultrasonic	
humidifier	using	unfiltered	tap	water	



Example		
Data	
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Results


< 0.6
≥ 0.6 < 0.8
≥ 0.8

Spearman's Correlation

150
300
900
1800

PSD 
MMD (nm)

1:1

Ai
rb

ea
m

 (μ
g·

m
-3

·h
)

0.1

1

10

100

Adjusted Grimm (μg·m-3·h)
10 100

1:1

AV
 N

od
e 

(μ
g·

m
-3

·h
)

0.1

1

10

100

Adjusted Grimm (μg·m-3·h)
10 100

1:1

AQ
eg

g 
(μ

g·
m

-3
·h

)

0.01

0.1

1

10

100

Adjusted Grimm (μg·m-3·h)
10 100

1:1

AW
AI

R
 (μ

g·
m

-3
·h

)

1

10

100

Adjusted Grimm (μg·m-3·h)
10 100

1:1

Fo
oB

ot
 (μ

g·
m

-3
·h

)

1

10

100

Adjusted Grimm (μg·m-3·h)
10 100

1:1

Pu
rp

le
Ai

r (
μg

·m
-3

·h
)

1

10

100

Adjusted Grimm (μg·m-3·h)
10 100

1:1

Sp
ec

k 
(μ

g·
m

-3
·h

)

0.1

1

10

100

Adjusted Grimm (μg·m-3·h)
10 100

1:1

pD
R

-1
50

0 
(μ

g·
m

-3
·h

)

0.1

1

10

100

Adjusted Grimm (μg·m-3·h)
10 100



Recrea-onal	Combus-on	
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Bacon+Toast

S-r-Frying	and	Frying	+	Toas-ng	
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Hea-ng	Oil	on	Gas	or	Electric	Burners	



Cooking	that	Emits	Mostly	<0.3	um	Par-cles	
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VOC	sensor	detected	cooking	
events	with	only	small	

par>cles	



Results	

AB	

AVN	

AQE	AWA	

FOB	

PA	

SPK	

Winners	

Losers	



Conclusions	

Four	consumer	monitors	detected	most	
sources	and	quan>ta>vely	measured	all	
large	sources	of	PM2.5.		

èAppear	suitable	to	manage	IAQ.		

Two	consumer	monitors	detected	
many	sources	but	not	quan>ta>vely.	
	

One	monitor	was	not	informa>ve.	
	
Results	should	be	verified	in	homes.	
•  What	frac>on	of	PM2.5	detected?	
•  How	durable	are	the	devices?	

Consumer	monitors	not	suitable	to	
detect	&	control	ultrafine	par>cles.		

	

	
	

AB	 AVN	FOB	PA	

AQE	AWA	

SPK	



Ques-ons?	

Woody	Delp	
wwdelp@lbl.gov	
	
Bred	C.	Singer	
bcsinger@lbl.gov	
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