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Testing Statistical Methods

• Maintain normal working room conditions
• Normal room occupancy with additional occupants to perform testing
• Normal mechanical systems function except disabling UV air treatment during UV Off permutations and 

addition of an in-room filter unit for Genesis On/Off permutations
• UV On/Off permutations refer to Fresh Air DuctwoRx™ by EcoQuest Manufacturing
• Genesis On/Off permutations refer to Genesis Air RGS III in-room filter unit 

• Data not normally distributed as assessed by Shapiro-Wilk and Kolmogorov-Smirnov normality tests
• Multiple comparison for Microbial Assay by Tukey range test
• Pairwise comparison for Microbial Assay by Kolmogorov-Smirnov test
• Pairwise comparison for Particle Counts by Kolmogorov-Smirnov test
• P<0.05 significant
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Sample Room Cross-Contamination Prevention Risk Picture

Definition of Risk Picture: Occupants in a certain area (shown 
by sector) will have an increased relative risk of microbial 
contamination by risk color.

Definition of EQI: Consolidated calculation of environmental 
qualities and their deviation from ideal or best conditions. The 
higher the score, the further away the space is from ideal 
conditions.

Higher Risk

Moderate RiskLower Risk

Lowest Risk

*Sample Risk Picture 
does not reflect actual 
risk picture for ADL 146.

23 -1

14
9

##
Velocity (ft/min)
+ Downdraft
- Updraft

11.25
Average 
Velocity 
(ft/min)

3.08 EQI
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EcoQuest Fresh Air DuctwoRx – Current Intervention Labeled “UV” in this Report

“When the HVAC system is in operation, DuctwoRx™ creates an 
Advanced Oxidation Process consisting of hydro-peroxides,
super-oxide ions, and safe low levels ozone - all friendly 
oxidizers that revert back to oxygen and hydrogen after the 
oxidation of a pollutant” – DuctwoRx operating manual
Specifications list a level of 0.04 ppm of Ozone. Specifications 
do not list ppm levels for other oxidizers.
Particulate matter including smoke, pollen, and dust, are 
agglomerated by air ions including hydro-peroxides, super-
oxide ions, and ozone. 
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Genesis Air RGS III – Potential Intervention labeled “Genesis” in this Report
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EQI Analysis Table – To be completed

Room Name EQI Score

N109A Lounge

N109B Dining

N119 Lounge

N124 Physical Therapy Genesis Off

N124 Physical Therapy Genesis On

N146 ADL

N221 Dining

N226 Lounge

N227 Lounge
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Tests (permutations):

N124 Physical Therapy
1. Baseline Genesis Off (18 locations),
2. Genesis On (18 locations)

N124 Risk Pictures – Test Locations

Genesis Unit

Sample Location
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Higher Risk

Moderate RiskLower Risk

Lowest Risk ##
Velocity (ft/min)
+ Downdraft
- Updraft

-3.50 -7.75 -2.75

-1.00 2.25 -0.25

-2.50 -3.25 2.75

-3.75 -6.25 5.50

-5.00 -0.75 0.50

-1.75 -1.00 2.25

-1.46
Average 
Velocity 
(ft/min)

N124 Risk Picture – Genesis Off

? EQI
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Higher Risk

Moderate RiskLower Risk

Lowest Risk ##
Velocity (ft/min)
+ Downdraft
- Updraft

0.11
Average 
Velocity 
(ft/min)

Genesis Unit

-6.25 -3.00 -0.25

-1.25 -1.50 -15.25

-2.75 -1.25 16.50

-2.50 11.75 20.75

-5.50 -4.25 -4.25

3.00 1.75 -3.75

N124 Risk Picture – Genesis On

? EQI
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N124 Risk of Infection Transmission by Room Use Factors (Sample below, to be completed)



11

Healthcare Infection Control & 
Engineering Quality Improvement

ONSITE-LLC - PREVENTING RISKS OF CONTAMINATION

Tests (permutations):
1. UV On/Genesis Off (3 tests @ 4 locations)
2. UV Off/Genesis Off (3 tests @ 6 locations)
3. UV Off/Genesis On (3 tests @ 6 locations)
4. UV On/Genesis On (3 tests @ 6 locations)

Microbial Assay – Test Locations

Sample Location

Genesis Unit
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Microbial Assay Analysis - Multiple comparison test

• UV On/Genesis Off had significantly higher CFU/m3 than UV 
Off/Genesis Off and UV Off/Genesis On

• UV On/Genesis On had significantly higher CFU/m3 than UV 
Off/Genesis On
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Microbial Assay Analysis – Pairwise Comparison Tests

• UV On had significantly higher CFU/m3 than UV Off
• Difference between Genesis Off and Genesis On CFU/m3 was not 

significant.
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Microbial Assay Analysis – Pairwise Comparison Tests

• UV On/Genesis Off had significantly higher CFU/m3 than UV Off/Genesis On
• UV Off/Genesis Off had significantly higher CFU/m3 than UV Off/Genesis On
• UV On/Genesis On had significantly higher CFU/m3 than UV Off/Genesis On
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.
(16.00)

.
(35.67)

.
(36.33)

.
(62.33)

.
(66.67)

.
(68.33)

Microbial Assay Analysis – UV Off Floorplans

(Average CFU/m3)

Genesis Off, UV Off

.
(18.33)

.
(19.33)

.
(14.33)

.
(18.00)

.
(40.00)

.
(37.33)

Genesis On, UV Off

Genesis Unit
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.
(125.33)

.
(36.33)

.
(38.50)

.
(188.00)

Microbial Assay Analysis – UV On Floorplans

(Average CFU/m3)

Genesis Off, UV On

.
(37.67)

.
(63.00)

.
(57.00)

.
(120.67)

.
(109.00)

.
(42.00)

Genesis On, UV On

Genesis Unit
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.
(70.67)

.
(36.00)

.
(37.20)

.
(62.33)

.
(66.67)

.
(128.17)

Microbial Assay Analysis – Combined Floorplans

(Average CFU/m3)

Genesis Off (Combined UV On, UV Off)

.
(28.00)

.
(41.17)

.
(35.67)

.
(69.33)

.
(74.50)

.
(39.67)

Genesis On (Combined UV On, UV Off)

Genesis Unit
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Particle Count – Test Locations

Tests (permutations):
1. Baseline Genesis Off (1 test @ 22 locations)
2. Genesis On (1 test @ 18 locations)

Sample Location

Genesis Unit
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Particle Count Analysis – Pairwise Comparison Tests

• Genesis Off had significantly higher particles counts for particles 0.7 Micron and larger
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.
(228,447)

.
(232,771)

(236,054)
.

(228,154)
.

.
(249,658)

.
(247,300)

.
(255,693)

.
(254,693)

.
(243,066)

.
(249,271)

.
(255,024)

.
(254,891)

(267,233)
.

(269,345)
.

(275,909)
.

(276,165)
.

(268,462)
.

(271,532)
.

(275,613)
.

(279,515)
. .

(287,577)

.
(247,118)

(0.5μ Particle Count)

Particle Count Analysis – 0.5μ Floorplans

N146 Particle Count p/m3

Mean 2,313,565
High 2,360,540
Low 2,281,540
St. Dev 32,706
95% UCL 2,334,933
ISO Class 8

N124 Particle Count p/m3

Mean 2,626,703
High 2,875,770
Low 2,430,660
St. Dev 130,150
95% UCL 2,711,734
ISO Class 8

Genesis Off Genesis On

Particle Count p/m3

Mean 2,512,781
High 3,226,550
Low 1,996,910
St. Dev 372,623
95% UCL 2,756,228
ISO Class 8

.
(213,064)

.
(199,691)

.
(205,989)

.
(211,729)

.
(219,638)

.
(248,249)

.
(260,359)

.
(243,464)

(269,918)
.

(248,750)
.

(240,161)
.

(280,006)
.

(253,085)
.

(258,758)
.

(319,221)
.

(322,655)
. .

(312,604)

.
(215,665)

Genesis Unit
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.
(1,160)

.
(1,273)

(883)
.

(767)
.

.
(562)

.
(491)

.
(468)

.
(435)

.
(507)

.
(533)

.
(535)

.
(473)

(470)
.

(502)
.

(477)
.

(469)
.

(638)
.

(452)
.

(443)
.

(752)
. .

(699)

.
(417)

(5.0μ Particle Count)

Particle Count Analysis – 5.0μ Floorplans

N146 Particle Count p/m3

Mean 10,208
High 12,730
Low 7,670
St. Dev 2,040
95% UCL 11,540
ISO Class 8

N124 Particle Count p/m3

Mean 5,179
High 7,520
Low 4,170
St. Dev 893
95% UCL 5,763
ISO Class 8

Genesis Off Genesis On

Particle Count p/m3

Mean 2,956
High 6,240
Low 1,220
St. Dev 1,295
95% UCL 3,802
ISO Class 8

.
(624)

.
(457)

.
(468)

.
(321)

.
(304)

.
(401)

.
(303)

.
(212)

(265)
.

(169)
.

(253)
.

(198)
.

(235)
.

(180)
.

(259)
.

(130)
. .

(122)

.
(419)

Genesis Unit
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.
(29.33)

.
(16.33)

.
(12.67)

Fungal Assay Analysis

(Average CFU/m3)

• Nine samples across three locations provided an average 
CFU/m3 of 19.4

• Previous testing of 291 samples from a hospital environment 
had an average CFU/m3 of 13.02.
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Approach to Improve Ventilation Effectiveness

Low return In-Space Air Cleaning

Vertical flow supply
Place return or in-space air cleaner such 
that contaminated air (air dispelled from 
adjacent occupants within 2 meters) is 
NOT drawn into another occupants 
breathing zone.

Breathing 
Zone

Return air

Return air

Ducted to Central Air 
System with MERV 

13+ Filtration

Filtered Air

Note: in-space air cleaners do not provide 
cooling or outdoor air ventilation and thus 
should not be used to meet ventilation code 
requirements. They do add minimal heat 
load due to internal fans.
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Additional Testing
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Tests (permutations):

N109A Lounge
1. Baseline (11 locations)

N109B Dining
1. Baseline (18 locations)

N119 Lounge
1. Baseline (12 locations)

N146 ADL
1. Baseline (4 locations)

Test Locations – First Floor Risk Pictures
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N109A Lounge – Risk Map

Higher Risk

Moderate RiskLower Risk

Lowest Risk ##
Velocity (ft/min)
+ Downdraft
- Updraft

5.00

23.75
-5.25 7.25 -2.50

0.25 0.25 0.00

1.00 -1.75 2.00
2.73

Average 
Velocity 
(ft/min)

? EQI
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N109B Dining – Risk Map

Higher Risk

Moderate RiskLower Risk

Lowest Risk ##
Velocity (ft/min)
+ Downdraft
- Updraft

-1.50 -0.50 -2.25 -2.75

-9.50 0.75 -1.75 -3.25

25.50 -3.25 27.75 -6.00

2.25 2.75 2.25 3.75

-1.75 3.75

2.05
Average 
Velocity 
(ft/min)

? EQI
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N119 Lounge – Risk Map

Higher Risk

Moderate RiskLower Risk

Lowest Risk ##
Velocity (ft/min)
+ Downdraft
- Updraft

-1.77
Average 
Velocity 
(ft/min)

-3.50 2.00 -1.25

-3.00 -3.00 -0.75

-1.75 -2.25 -3.50

-2.50 -1.00 -0.75

? EQI
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N146 ADL – Risk Map

Higher Risk

Moderate RiskLower Risk

Lowest Risk ##
Velocity (ft/min)
+ Downdraft
- Updraft

-4.25

-3.25

10.25

-2.50

0.06
Average 
Velocity 
(ft/min)

? EQI
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Tests (permutations):

N221 Dining
1. Baseline (16 locations)

N226 Lounge
1. Baseline (9 locations)

N227 Lounge
1. Baseline (12 locations)

Test Locations – Second Floor Risk Pictures
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N221 Dining – Risk Map

Higher Risk

Moderate RiskLower Risk

Lowest Risk ##
Velocity (ft/min)
+ Downdraft
- Updraft

-6.62
Average 
Velocity 
(ft/min)

? EQI
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N226 Lounge – Risk Map

Higher Risk

Moderate RiskLower Risk

Lowest Risk ##
Velocity (ft/min)
+ Downdraft
- Updraft

-2.25 -1.50 25.00

-7.25 13.75 -14.75

-6.25 -6.50 -4.25 -0.45
Average 
Velocity 
(ft/min)

? EQI
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Higher Risk

Moderate RiskLower Risk

Lowest Risk ##
Velocity (ft/min)
+ Downdraft
- Updraft

-3.00

-1.50

-3.25

15.75

-0.75

-5.25

-4.50

-3.75

-3.25

5.00-4.25

6.25

0.64
Average 
Velocity 
(ft/min)

N227 Lounge – Risk Map

? EQI
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Questions?

Thank You on Behalf of the OnSite Team!

© OnSite LLC 2021. All rights reserved
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