


b e glagi

O&‘} @l’ Al C9)







(Non-lonizing Radiation) jluigs s slrgi

S S5 &S publineg Sl clagiyy Jols Lagiyy (ol - i 03l )3 (giludyy 4 B &S ooy
s (B (iligr sl Lol g9
D9 oo A ludgy p oy ylogil Vool iy zge Jobo b (quubliteg ySll (clagiy Lias €

D9 (0 S5 ilS b guablineg Sl sl i sl g z9e Job «5y58 Sl 95 (sl Ygemo ©




gy g Wgi g (£39 b Acgozxo

Sdgs € (ST

|
b lidiog 7SI (gloglane

Sl ommblize (sl

S,z iyl Erw9yd

995k iy )8

oS 03lall b clodlS 3







Cosmic Gamma : .. Micro Radio
'

Wavelength 10™m 10°m 10"m 10°m<J0’m 10'm

Vacuum UV ] Short Wave UV | Middle Wave UV Long Wave UV
UV-C UV-B UV-A

100 nm 200 nm 280 nm 315 nm 400 nm










oeiilyale o p b o550 (Lol agrlgs




TYPES OF ULTRAVIOLET HAIIIATIDH

I.._

wavelangth

N / NP VAV

| (Hmmn

4(][:|nm 315nm  280nm
UVA | vvs UVC
- axtremely dangerous
== - blocked by ozone layer
'_-__1:
OZONE LAYER =
- premature ageing = SKin cancor
- wrinkling of the skin - cataracts
= implicated in skin cancer - sunburn




e

By e
K s e

i) (5

A o

8 L da) ga yhad

:...h‘ 3

o) sy (8%

L

QJS.AS =




WS oo i i lysle 95 p 5l e ) a9 708 9tle i e pl )0 Ssse O Sl




3 . SNy o o S & & N 1 PSS ([




198 (o9 2l HeSL

The influence of clouds on terrestrial UVR is extremely complex, but it is possible to express the
effect on UVR levels from many observations of fractional cloud cover (C). The cloudiness
factor (F) is the fraction by which the clear sky UVR level must be multiplied to approximate the
level of UVR reaching the ground under cloudy conditions. If the fraction of the sky covered by
clouds is C, then F= 1.0 - 0.5 C. For example, if clouds cover about 50% (C = 0.5) of the sky,
then F = 0.75 or the level of UVR reaching the ground is .75 of the level for a clear (cloudless)
sky. If the cloud cover is 100% (C =1), then UVR reaching the ground is reduced to 0.5 of that
when no clouds are present.\ The transmission of UVR through clouds is dependent upon the
cloud composition (liquid droplet size) and therefore dependent on the wavelength of the UVR.
From the standpoint of outdoor worker exposures to solar UVR, the worst exposure conditions
can be with a high sun and light overcast. since the light clouds further scatter the UVR to lower
elevation angles, with the result that the ocular exposure is actually greater than on a clear, sunny
day (Sliney, 1995).




Reflection of solar UVR from most ground surfaces is normally less than 10%. The main
exceptions are gypsum sand, which reflects about 15-30%, surf, which reflects about 20%, and
snow. which can reflect up to 90%. Calm water reflects both the direct UVR from the Sun as
well as the diffuse component on UVR from the entire sky. Hence the fraction reflected can vary

from about 5% if much of the skv is blocked to about 20% if the entire skv is visible from the

water surface. It is typical for 20% to be reflected from choppy water. Since UVR passes easily
through water, swimming in either the sea or open-air pools offers little protection against
sunburn (Diffey 1999).
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Figure 4.6 The spectral transmission of UVR through the eye. Source: Figures originates
from Gies and Roy (1988) and is based on the data of Boettner and Wolter (1962).
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41.1 UVA,B,andC

Ultraviolet radiation (UVR) is part of the solar electromagnetic radiation spec-
trum, which includes visible radiation (wavelength range 400-770nm) and infra-
red radiation (wavelengths >770mm). The UVR region covers the wavelength
range 100—400nm and consists of three subregions, UVA (315-400nm), UVB
(280-315nm), and UVC (100-280nm) as defined by the International Non-
lonizing Radiation Committee (INIRC) of the International Radiation Protection
Association (IRPA) and the Commission International de I' Eclairage (IRPA/
INIRC, 1985 and the CIE, 1998).

In general, only UVR in the range 200—400 nm can have a direct interaction
with living organisms, since at wavelengths shorter than 200nm, UVR is
strongly absorbed by oxygen in the air. The penetration depth of UVR into
human tissue is between 0.1 and 1 mm,{so the organs at risk are the skin and the
eyes. UVR has shorter wavelengths and thus more energetic photons than vis-
ible light and hence is capable of producing more damage when absorbed in
biological tissue.
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Green 0-2
Yellow 3-5
Orange 6-7

8-10

11 or
more

Low
Low danger from the sun's UV rays for the average person

Moderate
Moderate risk of harm from unprotected sun exposure

High
High risk of harm from unprotected sun exposure
Protection against skin and eye damage is needed

Very High
Very high risk of harm from unprotected sun exposure
Take extra precautions because unprotected skin and eyes
will be damaged and can burn quickly

Extreme
Extreme nsk of harm from unprotected sun exposure
Take all precautions because unprotected skin
and eyes can burn in minutes

Figure 5.2 The UV index as used by the U.S. Environmental Protection Agency (U.S.
Department of Health and Human Services, 2014).
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UV index

Percentage of
daily total

31
57

Effective UVR (

12
Time of day (DST)

Figure 4.4 The percentage of daily solar UVR within certain time periods. The hours 12 till 2
have 31% of the daily total, while almost 60% of the daily total occurs within 2 hours of solar
noon (11a.m. to 3 p.m.). These percentages will vary for different locations and for different
times of the year.
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Factors that Influence Human Exposure to
Artificial Sources

* source spectrum and biologically effective UVR emissions
* distance of the worker from the source

* duration of worker exposure
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Table 4.2 UVR hazards from various types of sources.

Lamp type Trmax
Fluorescent lighting >8h
Quartz halogen lamps

No filter 10min-5h
Filter attached >8h
Standard lamps 1000 W (0.5m) 20min
Mercury discharge lamps

UVC germicidal lamps 1-3min
UVB sunlamps 30s

UVA lamps 2-5h
Sunlamps 3min
Phototherapy lamps

Filtered 7-400h
Unfiltered 1 min-300h
Blacklights 5-9h

Arc lamps

Xenon lamps (150W) Sh

Solar simulator $s
Deuterium lamps 6 min
Welding 1-5min
Solar UVR

Summer mid-latitude 6min
Winter, mid-latitude 30—40 min

Tinax 1s the time to exceed the [RPA (1985) UVR exposure guidelines.
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sun protection factor(SPF)




sun protection factor(SPF)

* Thus, an SPF of 20 means that 1/20, or 5% of the incident radiation is
transmitted, and 95% is absorbed. The percent of the incident UV that is
absorbed is given by

SPF — 1
% absorbed = % 100
SPF




Shielding, on a personal level, can be accomplished through the use of eyeglasses,
goggles, or plastic face shields to protect the eyes and face. These items must, of
course, be effective against the UV wavelengths in use. Ordinary glass blocks most
UV light of wavelengths less than 330 nm, while transmitting most of the UV for
longer wavelengths. Ordinary safety glasses and goggles use polycarbonate lenses,
which absorb 100% of the UV. The UV-absorption properties of contact lenses,
ordinary eyeglass lenses, sun glasses, and protective clothing can be determined by
measuring the transmission of UV light with a radiometer.
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Figure 9.4 Absorption properties of the human skin, as a function of wavelength. Source:
Adapted from Urbach, 1985, The University of Chicago Press.
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Figure 9.5 A cross section through the human eye.




o
* *
*

e pluc]

loglie 51 (5o Sl by j5ue
J&5 Jsie b &l

DT )Lif 8‘)’




055 090k andl Lo




Ultraviolet Visible Infrared Microwave
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Molecular bonds broken Molecular vibration Molecular rotation

Figure 9.2 Modes of energy absorption by molecules from electromagnetic radiation from
UV through to microwave, showing that molecular vibrations predominate in the infrared
region. Source: Adapted from Pecsok and Shields, 1968 and Schwartz, 1994, Reproduced

with permission of Elsevier and Wiley.
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Nuclear magnetic resonance - Wikipedia, the free encyclopedia.mht
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A Comparison of Electric and Magnetic Fields

Electric Fiales
* Produced by voltage.

QLA A 4

Y v v

Larmp plugged in but tumed of f.
Vaohtage pmoduces an ekctric field.

* [flegsuned in volts per meter (Vfm)
or in Kilovoks per meter (KW m).

* Easily shielded (weakenead) by
conducting abjects such a5 treesand
buildings.

* Strength decreasas rapidly with
increasing distance from the sournoa,

Macneati Fields
* Poduced by current.

ARYALYAY
VA AYL

lamp plugged inand tumedon. Cument
rowyw produces a megrnetic field also.

* [leasured in gqauss (G)ortesla (T

« Not easily shielded fweakenad ) by
most material.

* Strength decreasas rapd by with
increasing distance from the souroa.




Table 17.1 Typical values of magnetic fields measured near powerlines and substations.

Source

Location of measurement

Range of measurements (uT)”

Distribution line
Distribution line

Substation
Transmission line

Transmission line

Directly underneath
10m away

At substation fence
Directly underneath

At edge of easement

0.2-3
0.05-1
0.1-0.8
1-20
0.2-5

Source: http://www.arpansa.gov.au/radiationprotection/factsheets/is_magfields.cfm.

a) Levels of magnetic fields may vary from the range of measurements shown.




Table 17.2 Typical values of magnetic fields measured at normal user distance.

Appliance Range of measurements (uT)®
Electric stove 0.2-3

Refrigerator 0.2-0.5

Electric kettle 0.2-1

Toaster 0.2-1

Television 0.02-0.2

Personal computer 0.2-2

Electric blanket 0.5-3

Hair dryer 1-7

Pedestal fan 0.02-0.2

Source: http://www.arpansa.gov.au/radiationprotection/factsheets/is_magfields.cfm.
a) Levels of magnetic fields may vary from the range of measurements shown.
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BTS (Base Transceiver Station)
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The radiating near-field region extends from the reactive near-field

2d2

limit to a distance — where Dis the largest dimension of the antenna.

For this expression to be valid, D must also be large compared to the
wavelength.

The far-field region is commonly taken to exist at distances greater than

2d2

Tfrom the antenna.




Radiation Pattern of a Cell Tower Antenna

High

.~

Very High

High

Very Low

Medium

Very Low

[ ow




Figurel.7 Power levels from the antenna

20 Watt Antenna
(800 GSM) Power Density in Main Beam Direction (W/M2)
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Ground Level
The intensity of Radio waves at ground level shall be much lesser than that of in Main Beam direction.
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Figure 1.8: Occupational & Compliance Zone

Safe distance is
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ICNIRP Guidelines for EMF Radiation

1.22 International Commission on Non-lonizing Radiation Protection (ICNIRP)

is a body of independent scientific experts covering areas of Epidemiology,

Biology, Dosimetry and Optical Radiation and a number of consulting

experts. This body studies possible adverse effects on human health from
exposure to non-ionising radiation. ICNIRP's principal aim is to
disseminate information and advice on the potential health hazards of
exposure to non-ionizing radiation. As per the ICNIRP Guidelines, the
levels of safety are:
Frequency Range Power Density
(Watt/Sq. Meter)

400MHz to 2000MHz (2GHz) £/200

2GHz to 300GHz 10

(f : is the frequency of operation in MHz)




Tablel.4: International EMF radiation norms for mobile towers (BTS)

International Exposure limits for EMF (1800 MHz)

12 W/m2 USA, Canada and Japan

9.2 W/m2 ICNIRP and EU recommendation 1998

9 W/m2 Exposure limit in Australia

2.4 W/m2 Exposure limit in Belgium

1.0 W/m2 Exposure limit in Italy, Israel

0.5 W/m2 Exposure limit in Auckland, New Zealand

0.45 W/m?2 Exposure limit in Luxembourg

0.4 W/m2 Exposure limit in China

0.2 W/m2 Exposure limit in Russia, Bulgaria

0.1 W/m2 Exposure limit in Poland, Paris, Hungary

0.1 W/m2 Exposure limit in Italy in sensitive areas

0.095 W/m2 | Exposure limit in Switzerland

0.09 W/m?2 ECOLOG 1998 (Germany) Precaution
recommendation only

0.001 W/m2 | Exposure limit in Austria




Tablel.5: Revised EMF radiation norms for mobile handset

Frequency (10
MHz to 10 GHz)

ICNIRP SAR Limit Revised SAR Limit
effective from
01.09.2012

General Public
Exposure

2 Watt/Kg (averaged | 1.6 watt/Kg (averaged
over 10gm tissue) over 1 gm tissue)

Countries

SAR value limits

China

2W kg averaged over 10g of tissue

Singapore

2W /kg averaged over 10g of tissue

Ghana

2W /kg averaged over 10g of tissue

Brazil

2W /kg averaged over 10g of tissue

Nigeria

2W /kg averaged over 10g of tissue

Japan

2W /kg averaged over 10g of tissue

Rep. of Korea

2W kg averaged over 10g of tissue

Europe

2W /kg averaged over 10g of tissue

Australia

1.6 W/kg averaged over 1 g of tissue

USA

1.6 W/kg averaged over 1 g of tissue

1.6 W/kg averaged over 1 g of tissue




Tablel.2: Safe distance in case of multiple antennas

Number of Building/Structure distance
Multiple from the antenna (safe
antennas distance) (in mtrs)
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Figure 1.5: EMF power density levels from mobile BTS . gure 1.6: EMF power density levels from mobile BTS

Tower Tower Antenna T 0.432 Watts/ sg.m
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Lu radial distance= root{square(29)+
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SAR Level(Specific absorption rate )
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Phone | SAR value (W/kg) |

Apple iPhone 43 0,983
Apple 1Phone 3 0,901
Apple 1Phone 5C 0,990
Apple 1Phone 55 0,980
Apple 1Phone & 0,380
Apple 1Phone 6 Plus 0,370
Apple iPhone 7 138
Apple 1Phone 7 Plus 1.24
HTC One X 0,909
HTC Desire HD 0.826
HTC One M7 0.655
HTC cne M8 0.94

HTC cne M9 0.36

Sony Xperia V 0.95
Sony Xperia Z 0,45
Sony Xperia Z2 0.82

Sony Xperia Z3 0.8
Sony Xperia X 0.72
Sony Xperia X Performance 0.32
Samsung Galaxy 52 0.29
Samsung Galaxy 53 0.38
Samsung Galaxy 54 0.39
Samsung Galaxy 53 0.56
Samsung Galaxy 56 0.38
Samsung Galaxy 56 edge 0.33
Samzung-ﬁalax}-' S6 Edg-e— 022
Samsung Galaxy Note 5 0.45
Samsung Galaxy 87 0.41
Samsung G-rala:-:l_.' 57 edge 026

Phone SAR value (W/kg)
Samsung Galaxy 57 edge 0.26
LG G2 041
LG G3 039
LG G4 0.62
LG G3 0.32
Lumia 1320 0.45
Lumia 132 0.39
Lumia 930 0.6
Lumia 520 1.09
Lumia 1020 0.89
Motorcla Moto G (2nd. Gen) 0.36
Motorola Moto X {13t Gen) 0.39
Motorcla Moto X (2nd. Gen) 0.36
Huawe: P5 .47
Huawei P9 1.43
Huawei Mate 8 1.30

| Huawei Honor 7 1.13
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1ttps://www.phonerated.com/top-rated-best-overall-low-sar-phones-global

PhoneRated ®® @ ® © NG

E MENU NEW PHONES 2018 BESTPHONES NETWORKS PHONES BY CATEGORY PHONE CHOOSER

Consequently, the best phones that meet these critieria are then presented from the top rated to the lowest
rated cell phone.

CELL PHONES

Samsung

£l UK Networks

#1. The samsung galaxy j7 pro

HTC Smartphones

BlackBerry

Description:

The Samsung Galaxy J7

Pro hopes that its combo ~ Current price:
of a 3600mAh battery and

two 13-megapixel cameras is enough to convince the phone

photography-loving crowd, and at the same time, to potentially
distract from its less-than-impressive 1.6GHz processor specs.

SAR-related specs:

[2) Ear SAR value 0.567 w/Kg
) Body SAR Rating 1.33 wiKg






