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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The First World Health Organization (WHO) Global Conference on Air Pollution and Health took place
at WHO headquarters in Geneva, Switzerland from 30 October to 1 November 2018. The conference
participants considered the scientific evidence on air pollution and health and emphasized: Air
pollution — both ambient and household — is estimated to cause 7 million deaths per year; 5,6 million
deaths are from noncommunicable diseases and 1,5 million from pneumonia. There is an urgent need
to scale up the global response to prevent diseases and deaths (available at http://www.who.int/phe/
news/clean-air-for-health/en/).
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e same time, indoor air pollution is one of 5 environmental risk factors to the public h
indoor environments, microbial suspension in the air is the chief culprit t0)transmit
t is a factor that many people ignore because these organisms, whose body size is r
al micrometres to more than 10 micrometres, are invisible to the naked-\€ye.
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UV-C devices — Measurement of the output of a UV-C lamp

1

Scope

This document specifies the measurement of the output of a UV-C lamp, types of UV-C lamp, lamp
ballast, and safety issues.

Itis

This|document specifies a measurement method for evaluating output power of UVLCylan]
in h¢ating, ventilation and air conditioning (HVAC) systems. The method includes the
meagurement of UV-C output power of UV-C lamps under various temperatures and
velogities, and under conditions that the axial direction of the lamp is parallel or perp
the dir flow direction. It can reliably evaluate and compare the UV-C output power of U\

the

inactjivation rate of a particular UVGI device equipped with the same'type of UV-C lamp is
micrpbial inactivation rate of the UVGI device at various temperatures and at various air v
be evaluated.

2
The

constitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referénced document (including any amendme

ISO

ISO 49464:2017, Cleaning of air and other-gases — Terminology
ISO/|EC 17025, General requirements.for the competence of testing and calibration laboratori

CIE § 017, International Lightirg Vocabulary

3

For

following apply:

ISO dnd IECimaintain terminological databases for use in standardization at the following 4

31

applicable to the output measurement of linear UV-C disinfection lamps.

wltraviolet germicidal irradiation (UVGI) device based on the testing results. If tH

Normative references

following documents are referred to in the text(inf such a way that some or all of t

15858, UV-C Devices — Safety informatiei— Permissible human exposure

L

[erms and definitions

the purposes-ofithis document, the terms and definitions given in ISO 29464, CIE S

ps installed

simulation
various air
bndicular to
(-C lamps in
e microbial
known, the
plocities can

heir content
applies. For
hts) applies.

)

017 and the

ddresses:

[SO-Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

ultraviolet radiation
UV radiation
wavelength of the electromagnetic spectrum of radiation from 10 nm to 400 nm

Note 1 to entry: The range between 100 nm and 400 nm is commonly subdivided into:

UV-A: 315 nm to 400 nm;
UV-B: 280 nm to 315 nm;

UV-C (3.2): 200 nm to 280 nm;
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UV: 100 nm to 200 nm.

[SOURCE: ISO 29464:2017, 3.6.18, modified — "UVA", "UVB" and "UVC" have been changed to "UV-A",

"UV-B" and '

3.2
ultraviolet
UV-C

'UV-C"]

C

ultraviolet radiation (3.1) from 200 nm to 280 nm

3.3
UV-C disinf

ction

disinfection
to kill micra

Note 1 to enftry: UV-C (3.2) radiation attacks the vital DNA of the bacteria directly. The bacteria lose

reproductive]

3.4
UV-Cirradi

power passing through a unit area perpendicular to the direction of propagation

Note 1 to enf]

reported in mW/cm?2 or uW/cm?.

3.5

low pressu
discharge 14
pressure of
radiation of

3.6
UV-C radiat
ability of a {

Note 1 to ent
UV-C convers
conversion e
energy consu

3.7
UV-C radio
instrument

[SOURCE: IS

Is

method that uses ultraviolet radiation (3.1) with a wavelength between 200 nm and 28
organisms

capability and are destroyed.

ance

ry: UV-C (3.2) irradiance is typically reported in watt per squaré metre (W/m2). It is also us

re UV-C lamp
imp of the mercury vapour type, without a ceating of phosphors, in which the p4

fhe vapour does not exceed 100 Pa during operation and which mainly produces ultray
253,7 nm

ion conversion efficiency
(V-C (3.2) lamp to convert electricalpower into UV-C radiation power

ion efficiency of a low pressure~UV-C lamp (3.5) at 253,7 nm is between 25 % and 45 %. The
fficiency should be not less‘than 30 % in an air disinfection field under all circumstances d
mption of the system.

eter
ed to measqreUV-C (3.2) radiometric quantities, particularly UV-Cirradiance (3.4) or fly

0 29464:2017, 3.6.15]

4 Types

ry: The ratio is the UV-C radiation power accounting for the electrical power of the UV-C lamp.

bIHn

their

ually

irtial
riolet

The
UV-C
ue to

ence

of UV-C lamps and ballasts

4.1 General

Ballasts shall comply with requirements for starting parameters and operating parameters of UV-C
lamps. Lamps bases of UV-C lamps and cables between UV-C lamps and ballasts shall comply with
performance and safety requirements.

4.2 Types of UV-C lamps

4.2.1 Gen

eral

UV-Clamps are divided into medium pressure UV-C lamps and low pressure UV-C lamps; air disinfection
devices usually use low pressure UV-C lamps. The low pressure UV-C lamps are made of liquid mercury

2
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or amalgam that controls mercury vapour pressure in the UV-Clamp to provide mercury atoms required
for discharge. Mercury atoms produce 253,7 nm UV-C photons through electron bombardment. Figure 1
shows the spectrum of low pressure UV-C lamps.

Y
1

0,8

160 240 320 400 X
Key
X  Wavelength (nm)

Y  1elative radiation ratio at various wavelengths (%)

Figure 1 — Low pressure mercury lamp spectrum

4.2.2 Linear UV-C lamps
The most common type of UV-C lamp, linear UV:C lamps can have any length or diamgter and are

typidally characterized by having connectors. at,;both ends or having a connector at a| single end,
requjring a compatible fixture, as shown in Figure 2 and Figure 3.

4 B g E ©

Figure 2 — Linear UV-C lamp with connectors at both ends

Ut

Figure 3 — Linear UV-C lamp with connector at a single end

4.3 | Type.ofballasts

4.3.1 ““General

The ballast provides the high initial voltage required to create the starting arc and then limits the
current to prevent the UV-C lamp from self-destructing. UV-C lamp ballast can be either magnetic or
electronic.

4.3.2 Magnetic ballasts

Magnetic ballasts are used to start the UV-C lamp and may be either standard electromagnetic or
energy-efficient electromagnetic. The ballast provides a time-delayed inductive kick with enough
voltage to ionize the gas mixture in the tube after which the current through the tube keeps the
filaments energized. The starter will cycle until the tube lights up. While the UV-C lamp is on, a preheat
ballast is just an inductor which at the main frequency (50 Hz or 60 Hz) has the appropriate impedance
to limit the current to the UV-C lamp to the proper value. Ballasts shall be fairly closely matched to the
UV-C lamp in terms of tube wattage, length, and diameter.

© IS0 2020 - All rights reserved 3


https://standardsiso.com/api/?name=2d5beb9b0e523fa8394cf6b76a6bc7bd

ISO 15727

:2020(E)

4.3.3 Electronic ballasts

Electronic ballasts are basically switching power supplies, which eliminate the large, heavy, 'iron’'
ballast in favour of an integrated high frequency inverter/switcher. Current limiting is then done by a
very small inductor, which has sufficient impedance at the high frequency. Properly designed electronic
ballasts are relatively reliable, which depend on the ambient operating temperature, location with
respect to the heat produced by the UV-C lamp as well as other factors.

5 Measurement of the output of a UV-C lamp

5.1 Meas

There are ty

1. Measur
darkrod
2. Measur
in a teg
temper3
5.2 Meas
5.2.1 Ins{

The cosine d
the UV-C iry
lamp and b4

laboratories.

urement method classification

vo methods to measure the output of a UV-C lamp:

bment of the output of a UV-C lamp in a darkroom: Tests in laboratory (alsg known as {
bment of the output of a UV-C lamp in a test chamber: For industridl application, the

t chamber shall take account of the impact of environmental changes in field (su
ture change and air velocity change). This method is described-in Annex B.

urement of the output of a UV-C lamp in a darkroom

rument

orrection for radiometers and spectroradiometers is critical to the proper measuremg
adiance. The cosine correction shall be confirimed by the following method for each
llast combination so that the UV-C lamp measurements are consistent within and bet}

The minimym measurement distance needs:to'be determined for the given UV-C lamp and

radiometer
cosine corre
a) Takere
the UV-

in order to verify cosine respofsg characteristics of the UV-C radiometer and redu
ction error. The method is as.follows:

hdings of the UV-C radiometer for different distances (radiometer position perpendicu
C lamp axis), see Figure %;

m test) are conducted to ensure the accuracy and consistency of the measured results;

tatic

1]

tests
th as

nt of
UV-C
veen

UV-C
re its

ar to

b) Take seyeral readings of the/UV-C irradiance. For example, moving the radiometer from the clpsest
point to| the most remetepoint and then back again;

c) Averagd the irradiance readings for each distance;

d) Calculate the sutput UV-C radiation power of the UV-C lamp from the measured irradiance yising
Formula (1 .for each distance;

e) CalculatetheoutputUV-€ Tadiatiom powerof the U V=€ tamp; plot the tatcutated GV-€C power versus
the distance;

f)  When the measurement distance is greater than the minimum distance D,,;,, the measured UV-C
irradiance is consistent with the UV-C output power through calculation as per Formula (1). The
UV-C output power of the UV-C lamp should become independent of the distance;

g) The measurement distance shall be greater than D,,;,..

The distance derived by this method is valid for the combination of specific UV-C lamp length and

specific indi

vidual radiometer.
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5.2.2 Calibration

In order to ensure the accuracy and reliability of the data issued by the laboratory, the laboratory shall
meet the requirements of ISO/IEC 17025.

The following instruments shall be calibrated as per the standard method:
a) UV-Cradiometer shall have valid and traceable calibration documents;

b) Calibration of the radiometer or the spectroradiometer shall comply with requirements of
ISO/IEC 17025;

c) Power analyser shall have valid and traceable calibration documents.
5.2.3 UV-Cradiation power calculation

5.2.3.1 UV-Cradiation power calculation schematic diagram

For the UV-C radiation power calculation schematic diagram, see Figure 4.
L
| |

-

Key
A V-C radiometer
L V-C lamp.léngth (m) from electrode tip to electrode tip

D istahoe (m) from the UV-C lamp centre to the UV-C radiometer (here D is not less than D,;,, manly testing data
indieate that D,,,;, amounts to 2L, recommended D from 2L to 4L)

a halfangle (rad) subtended by the UV-C lamp at the radiometer position; that is, tan a = L/(2D)

Figure 4 — Geometry of the measurement system

© IS0 2020 - All rights reserved 5
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5.2.3.2 UV-Cradiation power calculation

Based on the work of Keitz, the UV-C radiation power P of UV-C lamp shall be calculated from

Formula (1).
2
where
P is UV-Cradiation power of the UV-C lamp (W);
E isthe measured irradiance (W/m?2);
D isthe distance from UV-C lamp centre to the UV-C radiometer (m);
L isthe UV-Clamp length from electrode tip to electrode tip (m);
a isthe half angle subtended by the UV-C lamp at the radiometer position(rad), tan a = L/(2]D).

This formul

h has been tested by comparing with goniometric measuremerts of the UV-C lamp output

and by comparing results from laboratories in different countries. The restlts are considered acctyirate

within 5 % and have shown good agreement among laboratories.

Formula (1)

to other types of UV-C lamps. For other types of ultraviolet lamps, it is necessary to correct the
radiation mleasurement or adopt the method of integrating-spheres to measure and calculate
output powgr.

5.2.4 Nec
The followiy
1. The me

2. The UVA
3. Reflect
beam st

4. The UVA
used; th
5.2.5 Mes

is applicable to the UV-C output power calculation of linear UV-C lamps; it is not appli

essary conditions

1g general conditions shall be fulfilled:

hsurements shall be conducted instill room air, not in a moving air stream;
C lamp orientation shall bethorizontal;

bd light shall be avoided (e.g. through use of baffles, differential measurement
ops);

C radiometer shall have an adequate cosine response for the UV-C lamp length and dist
is can require.a“distance D that is not less than 2L, measured from the UV-C lamp’s axi

surements

5.2.5.1 Bgsiowiring diagram for electrical parameters measurements

rable
ingle
UV-C

with

ance

Figure 5 is the basic wiring diagram for electrical parameters measurement of the UV-C lamp system;
the UV-C lamp as showed operates with the preheated electronic ballast, while other types of ballast
shall refer to the wiring diagram supplied by the manufacturer.
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«
N
OO
3

2

& 4

Key

JV-C lamp

q

q

\

lectronic ballast
quivalent resistance of the filament
oltmeter, used to measure input electric voltage of the UV-C lamp

Pe power meter, used to measure input electric power of the UV-C lamp

A 4

5.2.5

The |
shall
a mg
throt
func
typid
floon

mpere meter, used to measure input electric current of the UV-C lathp

Figure 5 — Basic wiring diagram for electrical parameters measurements

.2 Typical test chamber

JV-C lamp output shall be measured after a'UV-C lamp 100 h burn-in period. The UV-C
be based on a UV-C lamp operating under air conditions, in which the UV-C lamp

ximum output and then decreases-to a steady state, indicating that the UV-C lamp
igh an optimum into an overheatéd condition. This will generate a UV-C irradiancg
ion of time, which will illustrate the maximum and steady state output values. Figuj
al test chamber (typically called a darkroom), in which the UV-C lamp is mounted aboy
and the UV-C radiometer s;mounted at the same height as the UV-C lamp.

lamp output
has reached
has passed
b curve as a
te 6 shows a
t 1 m off the
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Key

m o O w >

5.2.5.3 Mepasurement procedure

The measurgment procedure is as follows:

1.

Dimensions in metres

A E B C D
/ | /
/ | N
11
- |
| o
|
|
o ____? ''''''''' (035 [ __1__/
3 &5
- | oo}
|
| I
I
7
black cuytains
slotted djivider
UV-C lanmp
wall

UV-C radiometer

Figure 6 — Top view of a typical test chamber

Record pr monitor the ambient teniperature (1 °C tolerance); preferably, the ambient tempery
can adjuist within the range of-the’ actual UV-C lamp operating temperature, so that the ddg
irradiarjce vs. time can be tested;

Determjne that the distanees for radiometer readings are valid;

Start repording the readings (UV-C irradiance, electrical measurements, etc.) after the UV-C la
turned pn;

ture
ta of

mp is

The sanl;pling rate shall match the rate of changing of the UV-C irradiance readings;

One reading every 10 s is often sufficient to mark the maximum;

Record the irradiance until a steady state is achieved; record the steady state value of the

irradiance;

Record the ambient temperature again;

Calculate the output UV-C radiation power of the UV-C lamp using Formula (1);

Calculate the output UV-C radiation conversion efficiency of the UV-C lamp using Formula (2).

© IS0 2020 - All rights reserved
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n= (2)

P
Pe
where

n isthe UV-C radiation conversion efficiency of the UV-C lamp (%);

P isthe UV-C radiation power of the UV-C lamp (W);

measures to

e. Wood and

black cloth have very low UV-C reflectance;

3. Test: to check the amount of reflected light, compare thelUV-C radiometer signal to that measured
yhen direct irradiation is blocked out. Report the corrected result.

Morg information about methods and requirements for.feducing reflected light are provided in Annex A.

5.2.3.5 UV-Clamp and ballast efficiency

UV-( lamp radiation power is generally comipared with the electrical (line) power consumed in order
to calculate the efficiency of the UV-C lamp/ballast system. It is recommended that the |nput power
to thle ballast be accurately measured\as’true root mean square (RMS), so that the efficiency can be
calcylated. This electrical power measdrement shall be done accurately.

5.2.3.6 Measurement report
The neasurement report(shall include:
full and detailed information about the UV-C lamp (e.g., manufacturer, identification etf.);

full and detailed information about the ballast (e.g., manufacturer, identification etc.);

active arc length L (between the ends of the filaments for a linear UV-C lamp);

1
2
3. PV-Clamp-orientation during testing (horizontal required);
4
5

measurement of the distance D from the UV-C lamp centre (with tolerance) to the calibration plane
of the radiometer;

6. laboratory room temperature (°C);

7. sensor and radiometer brand, model number and serial numbers for the radiometer, radiometer
and any filters or other optical elements (e.g., diffuser) on the radiometer;

8. valid, traceable radiometer or spectroradiometer calibration documentation;
9. calculated peak and steady state UV-C power, with uncertainty;
10. valid and traceable calibration documents of the power meter;

11. measured voltage and current into the ballast;

© IS0 2020 - All rights reserved 9
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measured electrical power across the UV-C lamp and "from the wall" with uncertainty;

The "from-the-wall" power includes power consumption in the ballast or power supply.

UV-C lamp and the "from-the-wall" electrical power;

14.

5.3 Meas

photos of the lamp and testing chamber (to prove lamp and air flow directions and location).

urement of the output of a UV-C lamp in a test chamber

calculated UV-C lamp efficiency (%) both with respect to the electrical power consumed by the

s and

Analogue m,
various air
accordance

6 Safety

6.1 Gene

This clause
accordance
current indy

6.2 Prote

[t is not reg
exposure is
possible and
including p
complete co

6.3 UV-C

Prolonged {
general, UV,
clothes, disd

6.4 O0Ozon

Ozone is a
designed w
lamps, espsd
produce eng
from prolorn

TTorC v o rotroorrrorerreterrp e oot

belocities is conducted in a test chamber that does not reflect UV rays and that shall
with Annex B.

issues

ral

addresses basic safety issues that relate to UVGI systems. The basic safety shall
with ISO 15858. Some aspects have regulations while others@rerecommended or repr
Istry practice.

ctive clothing and eyewear

ommended that any personnel be subject to ditect UV-C exposure, but in the event
likely, personnel shall wear protective clothing, including full coverage of exposed s
protection of eyes with eyewear. Gloves shall be used to protect the hands. Most eye}J
‘escription glasses, are sufficient to protect the eyes from UV-C, but not all will
verage and standard issue protective goggles can be the most suitable alternative.

photodegradation of organics

V-C exposure can discolpurror damage various types of organic materials and plan
C radiation will not only-impact aesthetic effects, but also damage substances su
olouring and embrittlement of plastic-coated wires with the result of potential fire ha

e production

azardous indoor pollutant that can be produced by the UV-C lamp. Some UV-C lamp
th a naftow spectral range of UV-C output and produce little or no ozone. Other
cially~the more common UV-C lamps that produce a broad-range UV-C spectrum

be in

be in
bsent

such
Kin if
vear,
offer

rs. In
th as
vard.

S are
UV-C
can

ugh.ozone that it can be smelled in the indoor air. Ozone can cause damage to the Jungs
ed or chronic inhalation and can also cause certain t

es of damage or degradatipn to

materials. Although there are no known cases in which ozone produced by a UV-C lamp has caused any
major health problem, the possibility exists and any undue levels of indoor ozone noted after a UV-C
installation shall be investigated. Before testing, ozone sensors shall be set up to monitor the ozone
leakage.

6.5 UV-Cinternal and external leakage

UV-C installations in an air handling unit (AHU) shall be designed so as to minimize the escape of
UV-C through ductwork, gaps, and supply registers. Stray UV-C emerging from an AHU installation can
cause harm to individuals in the local area, including maintenance personnel and passers-by. Various
options are available to reduce the leakage of UV-C through ducting to supply registers, including the
installation of light baffles (air vanes with multiple bends and painted black to absorb UV-C), the use of
filters as light blocks, and the adjusting of register vanes to redirect light upwards.
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Small cracks through which UV-C can leak out of an installation can result in exposure of plastic
wiring (for example) outside the AHU, leading to a potential long-term fire hazard. In general, a
visual inspection is sufficient to determine whether any UV-C leakage is occurring, and this is often
best performed by turning out all lights and looking for the telltale blue glow showing up outside the
installation (other than through windows, which are UV-C proof).

6.6 Mercury content of the UV-C lamp

Most UV-C lamps contain varying quantities of mercury, which is considered a hazardous substance.
Disposal of the UV-C lamp shall take into account the fact that the mercury must be disposed of in an
environmentally safe manner and according to regulations. When a UV-C lamp gets damaged or burnt,
operptors shall follow proper handling procedures.

6.7 | Personal protective equipment

To prevent operators from suffering a UV-C damage, they shall wear personal, protective equipment,
suchjas protective goggles, face shield, safety glasses. Eye protection shall be'applied to people or can be
adjusted to provide the appropriate cover. The glasses shall ensure the ¢omfort and provide adequate
peripheral vision. When hands and bodies of operators suffer a UV-CG.damage, they shall vear proper
glovégs and protective clothing during experiments.

© IS0 2020 - All rights reserved 11
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Annex A
(informative)

Suggested methods to minimize the effects of reflected UV-C

A.1 Radiometer mask method

In this meth
lamp, where

0d, a black cardboard or wooden mask is placed at a distance of about 0,35 m fromcthe
the size and the positioning of the mask cast a complete shadow over the radiometer.

UV-C

The mask should be of a size that completely blocks the direct rays from the UV-C lamp, but not juch

larger. In th
the floor, ce
reading and

A.2 Two-

UV-C can re|
UV-C shall b
A two-secto

In this meth
two sectors
atleast 0,25
UV-C lamp.

A rectangul
should be cy
through the

When the t
main body d
chambers c(

Ir approach can be used for this purpose.

is case the irradiance reading from the radiometer represents only UY-C reflected
iling and walls. The irradiance reading should be subtracted from the\overall irrad
should represent less than 1 % of the total irradiance at the radiometer.

chamber method

ach the UV-C radiometer by reflection from walls, the floor and the ceiling. This reflg
e avoided or subtracted from the radiometer signal in exder to get proper irradiance v4

od, the test chamber is divided into two light-tight sectors, with the divider betwee

m (preferably about 1 m) from the floor and preferably about 1 m from the wall behin

hr hole 0,03 m longer than the arclength and 0,02 m wider than the width of the UV-C
tin the divider, so that the UV-C'radiometer can "see" the entire arc length of the UV-C
hole. See Figure 6 for a possible'setup.

vo-sector chamber approach is used, the procedure is the same as that described i
f this document. In addition, a measurement should be made with the hole between th¢
vered with black cardboard. The radiometer signal in that case should be virtually ze

from
ance

bcted
lues.

h the

at least 0,35 m from the centre of the UV-C lamp. The UV-C lamp and radiometer shoulld be

d the

lamp
lamp

h the
e two
Fo.
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Annex B
(normative)

Measurement of the output of a UV-C lamp in a test chamber

Measurement introduction and conditions

B.1.1
varid

is parallel to and perpendicular to the air flow direction.

B.1.2
The
toler]

B.1.3

B.1.4

B.1.5

B.2

B.2.

The
modj

The {
and
Systd

The method includes the simulation measurement of UV-C output power of UV:€ I
us temperatures and various air velocities, and under conditions that the axial directio

supply voltage shall be stabilized at +0,5 % during the UV-C lamp.stabilization per
hnce shall be controlled within 0,2 % in the measurement process:

Range of input AC power supply frequency: 50 Hz or 60 HZ
Environmental temperature range: (25 + 1) °C.

Environmental humidity range: maximum relative humidity 65 %.

Testing system

| Classification and composition of the testing system

festing system mainly includes a“test chamber, temperature control module, air veld
hle, UV-C radiometer, as shown in Figure B.1 and Figure B.2.

lifferent air inlet difections. Figure B.1 shows a temperature and air velocity adjust
m when the axis ofthe UV-C lamp is parallel to the air inlet direction.

amps under
| of the lamp

Range of input power supply: the supply voltage shall be equal to the rated voltage of the ballast.

od and this

city control

esting system is divided.into two categories according to the placement direction of the UV-C lamp

able testing

© ISO

2020 - All rights reserved
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Jud

gure B.2 — Testing system when the axis of the UV-C lamp is perpendicular to the air inlet
direction

B.2.2 Temperature control module

Provjid€stable temperatures for the test and adjust the temperature of the test chamber to fomply with
testing requirements. Temperature fluctuation is not more than 1 °C.

B.2.3 Air velocity control module

Provide stable airflow power source to guarantee that air velocities in the circular duct comply with
testing requirements. Air velocity deviation is within +10 %.

B.2.4 Air filter

Purify gases entering the test chamber to prevent dust or other sundries from affecting the test. The air
filter generally refers to the static or high-efficient filtration module.
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B.2.5 Uniform flow deflector

Guarantee inlet air uniformity. The uniform flow deflector generally refers to a black metal sheet with
holes. The hole shall comply with design requirements. It shall guarantee gases in the circular duct
under a constant flow state.

B.2.6 Anemometer

The anemometer is placed at the air inlet end for real-time detection of inlet air velocities in the

circular duc

t.

Range: (0 t
Precision:

Resolution 1

B.2.7 UV-

The UV-Clamp to be tested is fixed to the base with a holder that is made of thermaal'insulating mate

B.2.8 Tes

The size of t
The size of t
from the ce
chamber of

B.2.9 Temperature sensor

The temper
in the test cl

It may use platinum resistance, thermocouple or other similar thermometers, and complies wit

following rej

Effectiv]

Precisid

Permis{

B.2.10 Tes

The test chd
through the

200 L
TLU) lll/D,
0,03 m/s +5 % measurement value;

atio: 0,01 m/s.

C lamp to be tested

 chamber

he space for the UV-C lamp is 2,5 m (length) x 2,5 m (width) x 0,65 m (height). The dist
htre of the UV-C lamp to the inner wall of the test*chamber is not less than 0,25 m
Lhe testing system shall be blackened and shall net¥eflect UV lights.

ture sensor is placed at the air inlet endfor real time measurement of air inlet temper3
hamber.

quirements:

e temperature range: 0 2Cto 150 °C;

n: 0,1 °C;

ible error: (0,L+0)001 7 |t]|) °C (|t| is the absolute temperature value, in °C).
[ channel

nneldsiused to place the UV-C radiometer that receives UV rays emitted by the UV-C
teSt channel. The inner wall of the channel needs to be blackened and does not rq

UV rays. Th|

 channel shall be extendible and its extension scope can comply with adjustment d

rials.

he test chamber shall comply with design requirements. Asquare chamber is recommended.

ance
The

iture

h the

lamp
flect

f the

distance from the UV-C radiometer and the UV-C lamp. Its recommended size is 4,0 m (length) x 2,5 m
(width) x 0,1 m (height). The test channel is connected to the test chamber and shall be sealed, which

will not affe

ct the stability of temperatures and air velocities in the test chamber.

B.2.11 Circular duct

[t is recommended to use a square circular duct with a width of 1,5 m and a height of 0,65 m.

B.2.12 Electric measuring instruments

Instruments are true root mean square, which basically do not have waveform distortion and are
applicable for operating frequency.

16
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