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ROCIS (Rock-us) or (Raucous) 

Reducing Outdoor  

Contaminants in Indoor Spaces 

 
WWW.ROCIS.ORG 
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WHAT IS ROCIS ? 

 
A Southwestern Pennsylvania 

initiative to reduce the impact of 

exterior pollution in indoor spaces.  

MISSION 
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ROCIS LCMP 

LOW COST MONITORING 

PROJECT 
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Low Cost Monitoring Project (LCMP) 

Objectives 
 

1) Learn how low-cost air monitors empower occupants 

2) Examine the impacts of outdoor pollution on indoor air 

3) Explore interventions to improve indoor air quality 
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Making the Invisible Visible  

Dylos 1700 Optical Particle Counter:  
# Particles per 1/100 ft3, 1 min. resolution  

 

2 size ranges:  

> 0.5+ ɛm (Dylos ñTotalò) 

> 2.5+ ɛm (Dylos ñLargeò) 

Cost: $300 - 400; 1 week data storage 

3 Dylos / Site  

ü Outside, Inside (living area) Roamer (usually bedroom) 

  

 
NOTE:  Scale at right is from  

manufacturer; not health based 

 
Dylos 1700 http://www.dylosproducts.com/dc1700.html  
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Pittsburghôs Air Quality is Poor  
 
People Most at Risk in the U.S.  

From Year-Round Particle Pollution (Annual PM2.5) 
 

ü8th worst city1 & worst city east of the Rockies)  

üAllegheny County (Pittsburgh) is 13th worst 

1. Pittsburgh-New Castle-Weirton (PA-WV-OH) 

 

SOURCE: American Lung Association  State of the Air Report 2017 
http://www.lung.org/assets/documents/healthy-air/state-of-the-air/state-of-the-air-2017.pdf 
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PM10: Particulate matter less than 10 µm in diameter  

PM2.5: Particulate matter less than 2.5 µm in diameter  

Å           ROCIS LCMP Dylos: PM0.5+: Particulate matter is greater than 0.5 µm  

in diameter (1/100 of human hair!)  

 Particles 

OUTDOOR BLACK CARBON 

50 nm to 1 µm 
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V Poor >3000  

Poor  

1050-3000 

Indoor Median & Distribution    
(Dylos Total  0.5+ µm)  

Good 150-300  

Fair 300-1049 

Excellent <75  

Log Scale 

V Good 75-149 

More than 10 to 1 difference! 

Median:  ~2/3 Fair; ~1/3 Good  

15-minute avg. 
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50% of observations are within each vertical box  



V Poor >3000  

Poor 1050-3000 

Outdoor Median & Distribution 
(Dylos Total - 0.5+ µm)  

 Good 150-299 

Fair 300-1049 

Excellent <75  Log Scale 

V Good  75-149 

~½ Poor; ½ Fair  
15-minute avg. 

50% of observations are within each vertical box  
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ROCIS AIR HANDLER 

INQUIRY 
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ROCIS High MERV Filter ï  

Air Handler Inquiry 
 

We observed that running an air handler continuously 

with a high MERV filter substantially dropped particle 

counts. 

But, our question wasé 

Is there an easy way to determine if I can use a high MERV 

filter with a longer air handler run-time without causing 

problems (energy $, equipment durability, performance)? 
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ROCIS High MERV Filter ï  

Air Handler Inquiry 
 

We observed that running an air handler continuously 
with a high MERV filter substantially dropped particle 
counts. 

But, our question wasé 
Is there an easy way to determine if I can use a high MERV 
filter with a longer air handler run-time without causing 
problems (energy $, equipment durability, performance)? 

                    NO !! 
  Diagnostic Screen is Required 
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ROCIS Air Handler Inquiry:  Context 

SW Pennsylvania typical housing stock 

ÅBasements 

ÅMostly gas heat; central AC (oversized) 

ÅSheet metal ducts in basement  

ÅSupplies & returns to each room 

 

Implications are different w/ attic or crawlspace 

ducts & homes with central returns 
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Big Issues with 24/7 High MERV Filter 

ÅAir handler (AHU) energy use can be high due to 

500 to 1,500 watt-draw   

ÅHigh cost of running air handler continuously  

(360 kWh to 1080 kWh/month = ~$500 to $1500/year1) 

ÅWrong blower speed 

ÅSeldom set in field 

ÅOften defaults to high speed, not low, in continuous mode 

ÅHigher energy cost, less effective filtration 

ÅDuctwork issues introduce additional problems 

ÅStatic pressure too high 

ÅDuct leaks  (energy waste & pressure-related problems) 

                                                                                                         1 $0.12/kWh 
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 ROCIS Air Handler Inquiry 

Purpose:  

üExplore feasibility of using air handler w/ high MERV filer 

to reduce particle counts 

 

ü1-minute resolution particle counts for 3+ weeks (0.5+ 

microns, 2.5+ microns) 

üGain experience w interventions & impact 

 

http://rocis.org/air-handler-inquiry 
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Filter/AHU Inquiry: Approach 

ÅDeveloped diagnostic protocol 

ÅOver 40+ air handler systems tested to date 

ÅEvaluate opportunity for MERV 13 plus 24/7 

operation 

 

Next up: 

ÅRhett Major, The Energy Doctor 

ÅDescription of the diagnostic visit & intervention  
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  Rhett Major 

 The Energy Doctor 

www.energydoc.info 

TheEnergyDoctor@Comcast.net 

     

  



мέ ƘƛƎƘ a9w± ŦƛƭǘŜǊǎ ǘŜƴŘ ǘƻ ōŜ ǾŜǊȅ ǊŜǎǘǊƛŎǘƛǾŜΦ  

We want cleaner air, but can our systems  

take the extra restrictions presented by the filter?  



Total External Static Pressure 

Å TESP - AKA - External Static Pressure  

 

Å Combined highest Positive and Negative 

pressure External to the air handler created by 

the total resistance in the entire furnace/ AC/ 

duct system.  

 

Å The greater the TESP, the less the airflow.  



A 

D 

C 

B 

Greatest Positive 

Pressure 

Greatest Negative  

Pressure 

Test Holes 

Drill test holes very carefully! 



Static Pressure Probe 
for measurement 



Digital Manometer 
 

reading in Pascals 



I record the static pressure measurements here, 
& start doing the calculations 



Every furnace or air handler has the maximum static pressure 
on the manufacturers label.  

I transfer this number to my static pressure test sheets. 



High Static pressure values indicate problems 



Measuring Watt Draw 

ÅClamp-on style Current Sensors (CT) 

 

ÅConverts to Wattage 

 

ÅWireless monitor display  



 

Clamp-on style Current Sensors 



The wireless monitor shows the instantaneous 

wattage draw for the fan.  
 
(This wattage is high, as it's capturing electric backup heat also.)  


