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Northwest Background of Germicidal Ultraviolet Systems

Upper-Room (UR-GUV) Whole-Room (WR-GUV)

e Space can be occupied
« UV radiation must stay in the « UV radiation aims downwards
upper space of the room towards the occupied space
« Low pressure mercury (LPM) « Excimer emits 222nm peak

emits 254nm peak radiation : radiation
 LED emission peak vary, (e.g.,
270nm)

e Space can be occupied
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Morthwest » Sample for both Upper-Room (254nm for LPM
or 270nm for some LED) and Whole Room
(222nm, Excimer) systems
_ _ _ « Evaluate the systems from three perspectives
Objective of Field - Safety
Evaluations = Effectiveness

* Occupant and facility manager’s experience

* Primary measurements
* [rradiance with 80° and 180° Field of View (FoV)
= Spectral Irradiance Distribution

 Other Measurements
= Ozone Concentration
= Energy Consumption
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« Examining the effectiveness and safety of in-
Benefits of Field- situ GUV system installations
Evaluations * Develop methods that can be applied on-site

* |dentify installation practices that are safe and
effective or unsafe and ineffective

0 G4 L

Whole-Room GUV Upper-Room GUV




Install energy _
% i Marlgotif;]etzsg rid

Pacific S S Spectrum
mgm:t‘x\’m%gtv Start Ozone Put on PPE GU\\/N g)iture i EL?] 0 ar? deglt(;fe measurementand
meter J Assemble Gear on \?vindgw shades safety Threshold
—>| Tripod/Gimbal Limit calculations
Discuss with System
Facility
Manager
_ _ Output stability Safety spot Remove, or Start Measurement
Field-Evaluations documentation checking Keep PPE Process
Flow R e N
I Fluence measurementat each point Safety sweep at each point :
| UR: center plane between center of fixture and ceiling UR: 75" e
l

WR: halfway between ceiling and floor WR:51" & 75” |
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%] @v’ngarrfrri Optik

X1 5 Optometer

71960 Spectroradiometer

Measurement Tools
* |rradiance meter

LLLLL

« Spectroradiometer

diometer and
Radiometer

 Tripod system Gimbal System

* Gimbal system
« Ozone concentration meter

« Energy and occupancy data logger

Safety Gear

UV rated goggles (ANSI Z87.1+U6)
UV rated face shield (ANSI Z87.1+U6)

Nitrile gloves LY S . 3

=

Long sleeves and pants "~ Power logger and Ozone Remote heads for
meter radiometers
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Measurement Tools

Irradiance meter
Spectroradiometer

Tripod system

Gimbal system

Ozone concentration meter

Energy and occupancy data logger

Safety Gear

UV rated goggles (ANSI Z87.1+U6)
UV rated face shield (ANSI Z87.1+U6)
Nitrile gloves

Long sleeves and pants
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Nursery Room Details

Determine. .. * Occupants: 6-7 babies and 3-4 adults
« The space to be evaluated «  2-hour blocks

* Dimensions of the space/room «  Ceiling heightis 9' 9"

« Grid spacing (e.g., 24",36",48") « The space is approximately 17' x 17"

« The height of horizontal planes to be tested

Nursery Room

183.5-

1505~

135.5-

1115~

87.5-

63.5-

395-

. . GUvV . .
15 39 Fixture 135 159

MNumber of points= 56
Grid

spacing= 24 inches




7

Pacific

Northwest  Creating the Grid
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Nursery Room Details

Determine. .. * Occupants: 6-7 babies and 3-4 adults
« The space to be evaluated «  2-hour blocks

* Dimensions of the space/room «  Ceiling heightis 9' 9"

« Grid spacing (ex. 24”,36”,48") « The space is approximately 17' x 17"

« The height of vertical planes to be tested

Nursery Room

Identify...

« Symmetry that can be used to reduce total
number of measurementlocations

« Potential obstructions

111111

Guv
Fixture 135

MNumber of points=
Grid spacing= 24 inches
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Nursery Room Details

Determine. .. * Occupants: 6-7 babies and 3-4 adults
« The space to be evaluated «  2-hour blocks

* Dimensions of the space/room «  Ceiling heightis 9' 9"

« Grid spacing (ex. 24”,36”,48") « The space is approximately 17' x 17"

« The height of vertical planes to be tested

Identify...

« Symmetry that can be used to reduce total
number of measurementlocations

 Potential obstructions

111111

Create...

* The grid by marking the space

* The naming conventions for the grid points (Al,
A2, B1..))

 |dentify which wall or direction will be considered

the 0 Deg direction
N ad I r Gnﬁ“s?z'l’éhﬁl"é’i"fnﬁzg

Then take the measurements
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Nursery Room Details

* Occupants: 6-7 babies and 3-4 adults
« 2-hour blocks

« Ceiling heightis 9" 9"

* The space is approximately 17' x 17"

Nursery Room

183.5- 8| X X X X X X X
1505~ 7| X X X X X X X
135.5- 6| X X X X X X X
1115~ 5 X X X X X X X
=
87.5- 4 X X X X X X X
63.5- 3 X X X X X X X
395- 2| X X X X X X X
15.5- 1 X X X X X X X

Guv
Fixture 135 150

MNumber of points= 56
Grid spacing= 24 inches
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Safety
 80° Field of View

 360° scan with detector aimed
at horizon

* Two Planes
= 75" for standing height
= 517 for sitting height

 Vertical peak radiation spot
checking
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Effectiveness
 180° Field of View

 19.5° below horizontal 360° scan

* From the scanning, 6 points that are
60° apart are used.

* Vertical measurement taken with Fluence rate will be estimated by summing the 6

detector aimed at zenith tilted measurements, dividing by 2, and then adding
« One plane the result to the zenith measurement. Note that

_ : . we're averaging two sets of tilted measurements
For UR-GUV, midpoint between (0°+120°+240° and 60°+180°+300°) to reduce
fixture and ceiling

_ _ variability per Bjorn (1995)
* For WR-GUYV, midpoint between

HF Bjorn LO. Estimation of fluence rate from irradiance measurements with a cosine-corrected
Celllng and ﬂoor- sensor. J Photochem Photobiol B Biol. 1995;29(2):179-83.
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Nursery Room

2

1835- 8 X X X X X X X q
. 1595- 7 X X X X X X X

« Taking o
measurements at g x x x x| x x X
each grid point JRE S R R N S

. o Q

location to

characterize the T T

space AN S S S S (N T — >

« Closeup lookinthe *° T T 1 1 S
polar in the next slide - f x  x o« x| x x o«

NN cuv Fixure |
A B C D E F G [
Grid Spacing. 24 Inches 9

> (0| (e | Ly
L D [ L) D)

D




Horizontal Sweeps (360°)

Effectiveness Measurements Safety Measurements

Polar Plot:B3SSwH

Polar Plot: C7 180FoV 180° Polar Plot:B3SSwH
180° 180°
—e— |rradiance in W/m~2 e ——

—e— Irradiance in W/m~2
—— Safety Limit = 0.00304 W/m~™2

Be2006

270

270 Bf04

2700 0.0250.05 0.0730.1

Polar Plot: D4 180FoV

1807

Polar Plot:C7SSwH Polar Plot:C7SSwH
180° 180°
e —
—e— Irradiance in W/m~2 ~—e— [rradiance in W/m~2

—— Safety Limit = 0.00304 W/m~2

270° 0.0250.05 0.0750.1

270 8006 270 804
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159.5-

135.5-

111.5-

87.5-

63.5-

39.5-

15.5-
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Detector aimed at zenith measurements

Vertical (Zenith) Measurements for Effectiveness

0.0008
°
0.0007
[ J
8 X X X X X X X
0.0006
7 X X X X X X X °
__0.0005
o i °
6 X X 53 X X X X (&)
N e ° °
£ <2 0.0004
5 X X @ X X X X ;g . ° °
5 °
> 0.0003 °
4 X X X X X X X
® °
0.0002
3 X X X X X X X
°
°
2 X X X @ ® X X 0.0001
° ® o o o W
o © o * o 0 °
1 x X : X X - - 0 hd
Al A2 A3 A4 A5 A6 A7 B8 B7 B6 B5 B4 B3 B2 Bl1 Cl1 C2 C3 C4 C5 C6 C7 C8 D8 D7 D6 D5 D4 D3 D2 D1
F G Grid Point
15 39 53 a7 111 135 159 . )
x « Highestvalue : C5

Number of points= 56
Grid spacing= 24 inches

« Lowestvalue : D2
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* Plan to visit a total of 11 sites
= Multiple rooms in some of the sites
= As of today, 7 have been completed.

« Even mix of UR-GUV and WR-GUV

* Mix of high impact spaces (Schools, Dentistry, Church, Airport, Conference
rooms, etc.)




-

Pacific
Northwest

Thank you
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