
A new UVC technology overcomes previous limitations
to enhance IAQ control, effectively and efficiently
killing microorganisms that grow, disseminate, and
circulate in air handling systems

Using UVC
Technology To
Enhance IAQ

High-output
UVC emitter.

By ROBERT SCHEIR, PhD,
President



20

Biological contaminants

HVAC systems

60

40

0

P
er

ce
nt

 o
f s

ym
pt

om
s 

re
po

rt
ed

Infection Eye
irritation

Headache Allergy/
asthma

Respiratory

Visible light

Cosmic
rays

Gamma
rays

Ultra-
violet

Radio
waves

Visible
light

Long-
wave UV

(UVA)

Middle-
wave UV

(UVB)

Short-
wave UV

(UVC)

X-rays

Vacuum UVX-rays

100

Infrared

200 300
Wave length, nm

400



TABLE 1– Germicidal
effectiveness.

Relative
Wave germicidal

length, nm effectiveness

240..................0.62
245..................0.76
250..................0.90
255..................1.03
260..................1.12
265..................1.15
270..................1.08
275..................0.98
280..................0.87
285..................0.73
290..................0.60
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TABLE 2 – Physical output characteristics of high-output UVC
tubes versus standard UV tubes.

High-output Typical Typical
UVC emitter G 25 T8 G 36 T6

Nominal length 16 in. 18 in. 36 in.
Arc length 11 in. 14 in. 291⁄4 in.
Tube outside diameter 5⁄8 in. 1 in. 5⁄8 in.
Wall thickness Heavy Thin Thin
UV output at 1 meter:

68 F at 400 fpm 158 µW/cm2 50 µW/cm2 80 µW/cm2

45 F at 400 fpm 122 µW/cm2 23 µW/cm2 >38 µW/cm2

µW/in. arc length,
45 F at 400 fpm 11.1 µW 1.64 µW 1.30 µW

Power supply Special Magnetic Slimline
117Vac power draw

at 45 F 72 W 47 W >100 W
UV increase per inch

over baseline of 1.0 1110 percent 164 percent 130 percent
UV band width Wide Narrow Narrow
Ozone output Nil Nil 0.03 ppm
Average tube life 9000 hr 5000 hr 7500 hr
Operating conditions Hostile Ideal Ideal
UL certification U/L 1995 Component Component

level only level only



TABLE 3 – Germicidal energy requiredto
destroy common microorganisms.

Microorganism Energy, µW-sec/cm2

Bacteria
Bacillus anthracis.....................................4,520
Bacillus megaterium ................................1,300
Bacillus megaterium spores.....................2,730
Bacillus subtilis ........................................7,100
Bacillus subtilis spores...........................12,000
Corynebacterium diphtheriae ...................3,370
Escherichia coli........................................3,000
Micrococcus lutea..................................19,700
Micrococcus spheroides.........................10,000
Neisseria Catarrhalis ................................4,400
Proteus vulgaris .......................................2,640
Pseudomonas aeruginosa ........................3,500
Pseudomonas fluorescens .......................8,000
Salmonella enteritidis...............................4,000
Salmonella typhimurium ..........................8,000
Serratia marcescens ................................2,420
Shigells paradysenteriae ..........................1,680
Spirillum rubrum......................................4,400
Staphylococcus albus ..............................1,840
Staphylococcus aureus ............................2,600
Streptococcus hemolyticus ......................2,160
Streptococcus lactis.................................6,150
Streptococcus viridans.............................2,000

Yeasts
Saccharomyces cerevisiae .......................6,000
Saccharomyces ellipsoides ......................6,000
Brewer’s yeast .........................................3,300
Baker’s yeast ...........................................3,900

Mold spores
Aspergillus flavus...................................60,000
Aspergillus glaucus ................................44,000
Aspergillus niger ..................................132,000
Mucor racemosus ..................................17,000
Oospora lactis ..........................................6,000
Penicillium digitatum..............................44,000
Penicillium expansum ............................13,000
Penicillium roqueforti .............................13,000
Rhizopus nigricans...............................111,000



TABLE 5 – Surface reflectance.

Reflectance,
Material percent
Magnesium oxide.....................75 to 90
Polished aluminum sheet .........60 to 90
Aluminum paint........................40 to 75
White plaster............................40 to 60
Chromium.....................................40
Nickel ...........................................40
Stainless steel..........................25 to 30
White water paint.....................10 to 35
Typical duct liner........................0 to 1

TABLE 4 – Intensity
factor.

Distance from Intensity
lamp, in. factor

2 ................32.3
3 ................22.8
4 ................18.6
6 ................12.9
8 ..................9.85
10 .................7.94
12 .................6.48
14 .................5.35
18 .................3.6
24 .................2.33
36 .................1.22

39.37 (1 m) ..........1.00
48 .................0.681
60 .................0.452
80 .................0.256
100 ................0.169
120 ................0.115
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“The health aspects associated with the use of this product and its ability to aid in disinfection of environment air have not been
investigated by UL.”


