IMPACT: International Journal of Research = .
in Engineering & Technology "T =yl =y E-/-'** 'i-
ISSN (P): 2347-4599; ISSN (E): 2321-8843 | H ] _ I [L.J 15 L
Vol. 6, Issue 2, Feb 2018, 1-8

© Impact Journals

ASSESSMENT OF GENERAL ELECTROMAGNETIC FIELD EXPOSUR E FROM
SELECTED CELLULAR MOBILE BASE STATIONS IN KOLHAPUR, INDIA

Amar Renke & Mahesh Chavan

Research Scholar, Department of Electronics EngingeKIT’s College of Engineering, Shivaji Univiys
Kolhapur, Maharashtra, India

Received:25 Jan 2018 Accepted: 12 Feb 2018 Published: 21 Feb 2018

ABSTRACT

In today’s day to day life, the mobile phone iseesial to every person that's why the use of mophene is
increased tremendously in daily life; as, baseistet are controlling the mobile phones activity aagdthey are situated in
dense population areas in the city. There are greaitries about the electromagnetic field expostEME) from cellular
base stations as they are situated in residentiahg. The paper presents the assessment of gdelifalexposure from
cellular base stations and its analysis in termspofver density and electric field. As and when ihfermation is
published on the website the society and peoplecaihe to know the intensity of EMF exposure in@unding areas of
base stations. The average power density and @digid from base stations were recorded as 248 2nicrowatt/m and
1634.07 mv/m. Results shows that the power dedsityeases as distance increases.. Cellular Mob#dseBStations
(CMBS) 4, 10, 11, 12 are having highest contributio electromagnetic field exposure. The averagghtef the mobile
tower base station is found to be 125 feet. Andamee antennas mounted on the mobile tower were ratals. All
measured EMF exposure levels were well below tHereece level set by (Department of Telecom) Dod an
(International Commission for Non-lonizing RadiatiBrotection) ICNIRP. The goal of the paper is teasure the EMF

exposure from base stations and publish the inftionan website for common people.

KEYWORDS: Power Density, Cellular Mobile Base Station, Eleatiagnetic Field Exposure, Cellular Mobile

Communication, and Handoff
INTRODUCTION

During last one decade, there is an impressive ldpreent in cellular mobile communication. Different
technologies were entered into cellular mobile camication such as GSM, CDMA, and UMTS and differemtsions as
2G, 3G, and 4G etc. in India.

This technological development has many advantagels as an increase in capacity, increase in cogeagea,
less number of handoffs etc., but at the same tiraee were some drawbacks, also because theselegi®s came with
the source of electromagnetic radiation which csiesbf many small directional antennas on a bag®sttower. These
antennas mounted on a cellular mobile tower raddteetromagnetic field around the surrounding ate¢he cellular
mobile tower is in a residential area, then surdiog people get exposed to electromagnetic fieMKEEradiated from
antennas mounted on cellular mobile towers. Eatbnaia radiates EMF with transmitting power 2W taAL0On an

average, there are 20 antennas mounted on a cetiolaile tower [18].
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In India, most of the cellular mobile base stattowers were located in residential areas where lptipo is
dense then all resident people will get exposeHNt- radiation from base stations. And this is daogs to the human
health. Therefore the purpose of writing this papéo measure and analysis the EMF exposure frdlalar base stations

was necessary and hence the study of EMF exposureckllular base stations is carried out.

Till date the awareness regarding EMF exposuress In India but more in developed countries, pedmm
developed countries can ask about exposure lenis dellular base stations and will check whethés below or above
the reference level. This type of awareness was@en in India. So to create the awareness amengetbple regarding

EMF exposure, bringing the information in fronttbé common people is very essential.

Recent studies and surveys shows that there ata@rcéealth effects of electromagnetic radiaticonfrcellular
antennas on human being which is leaving in clasximity of the cellular base stations [5][6]. Thadiation from
cellular base station antennas is of Non-lonizawjation. It does not make any reaction with owhbmolecules, but still
there are some adverse health effects due to dHiation, which are unknown to us and scientificalbt proved. The
recent studies showed different adverse healttctsffdue to EM radiation from cellular base statigriennas such as
headache, thermal heating, and increase in bodpeeature by 1°C, cancer, sleep disorders, dizziness, nervousness,
fatigue and concentration problems, etc. The nestign explains the actual measurement of EMF axjgosom cellular

base stations which are located in densely popliateas.
MATERIALS AND METHODS

In India, today there are number of cellular molpit®ne systems such as GSM, CDMA and UMTS withowssri
generations as 2G, 3G, and 4G. Also, different dathservice providers were available as BSNL,eAifReliance, Idea,

Telenor and Vodafone.

Due to increase in cellular mobile subscribersgdanumbers of cellular mobile base stations (CMBS)e
installed to cover those subscribers in residewtialsely populated areas. In the recent years;elidar mobile towers
were installed in residential areas, but accordinthe norms, it should be 300 meters away frorideggial areas. Also
one more issue is that the actual location of tlbile antenna tower is different and it is instalk different locations.
On antenna towers the average numbers of direttanmtannas were around 20 and more. Each radiatimifferent
direction to cover foot print of the surroundingar According to DoT norms one can attach 4 totéremas on a base
station tower, but the actually number of antenmase installed. Therefore, this increases the EMposure in
surrounding residential areas. Thus, measuremeaht amalysis of EMF exposure from CMBS is essentidl [P].
Directions regarding electromagnetic field exposwere given by world health organization (WHO) anternational

Commission for Non-lonizing Radiation Protectio@IRP) time to time [3] [4].

For measurement of EMF exposure from CMBS, firstebatation sites were selected according to densely
populated areas. Different selected base statiites are Tarabai Park, kasba bawada post, Jaraay,ndgK nagar,
Mahalaxmi Nagar, Subhash nagar and Kandal gaometicese locations population found were densee general EMF
exposure was measured at a height of 1.5 meteasoRdor selecting 1.5 meter height is that theape height of Indian
people is around 5 feet which approximately 1.5emetEMF exposure was measured in terms of powesitgeand

electric field. Power density was measured in migrit/ym2 and electric field in mv/m [7].
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Both quantities were measured with the help of EMposure meter KM 195. It has an in build isotragritenna
which measures field in three directions that ig &nd z and gives resultant power density or atefield. The frequency
range is from 500 MHz to 2.5 GHz which covers dalumobile range. After selecting base stationssiaetual
measurement of EMF exposure were started. Measatemere taken at a distance ranging from 10 met&00 meter
or in some cases it is 120 meters in the step®ahdters. Readings were repeated at each positianaid error in the
measurement. Table 1 shows the selected basenstatieir height and number of antennas on eadllareobile tower.

At last the average height and average numbertehaas were calculated.

FIGURES AND TABLES

Table 1: Selected Base Stations

Sr. | Cellular Mobile ] Height of Base Number of
No Base Station FEES O SR SRR Statior? Tower (Feet) Antennas
1 CMBS 1 Kandal Gaon 60 16
2 CMBS 2 Rajendra Nagar 70 20
3 CMBS 3 R K Nagar 80 16
4 CMBS 4 Datt colony 60 16
5 CMBS 5 Shanta Durga Colony 150 16
6 CMBS 6 Jarag Nagar 120 16
7 CMBS 7 Pachgaon 150 16
8 CMBS 8 Jaiprabha Studio 160 16
9 CMBS 9 Mahalaxmi Nagar 150 16

10 CMBS 10 gglﬁ)osne Dharya - prasad 150 16

11 CMBS 11 Tarabai park 160 16
12 CMBS 12 Kasba bawada post office 200 16
Average height and number of antennas 125 16

From table 1 shows that the average height of tlienmas in Kolhapur city is around 125 feet andraye

number of antennas is 16 on each mobile tower.

Here in this paper, we present the measuremenitseasdiselected mobile tower base stations. Theilmabwers
were selected from the densely populated areasmEBasurements were taken by the electromagnelicefigposure meter
KM195. Its frequency range is up to 3.5 GHz. Podensity is measured from base stations from 10&b@m. Total 12
base stations were selected for investigationexftedmagnetic field exposure. Measurement heigapgoximately 1.5m
and it is outdoor measurement. Measurement shoaiselectromagnetic field exposure increases from 1@ 100 or
120m and then it is decreases. Same is the casdefdric field, it also increases from 10m to apqimately 120m and

then decreases. In case of Non line of sight sitesbserve up and down in the electromagnetic {(iEMF) exposure.
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Table 2: Measured Power Density

Cellul bil Power density in microwatt/m2

Base stations 10m 20m 30m 40m 50m 60m T0m 80m 90m 100m | 110m | 120m | 130m | 140m | 150m
CMBS 1 19963 | 1194 | 60020 | 8591 | 5868 | 3733 |3151 |5878 | 2747 | 2885 | 2734 | 5136 | 10924 | 18784 | 2622
CMBS 2 16805 | 3765 | 12801 | 18337 | 2874 | 2079 | 118950199 | 051 13481 | 1.159 | 1405 | 2331 14669 | 16446
CMBS 3 10619 | 2587 | 11302 | 581.1 | 3879 | 1021 2156 | 16538 | 9608 |2962 | 8499 |2144 | 10727 | 4686 | 7281
CMBS 4 1644 | 7515 | 599 1258 | 192 7177 | 3631 | 9481 | 5367 | 3409 | 1675 11878 | 256 2805 | 2604
CMBS 5 4317 | 8201 | 382 4848 | 535 4332 | 11678 | 1938 2466 | 249 3673 | 3129 | 10342 | 6436 | 369
CMBS 6 14529 | 3.02 31034 | 228 2803 | 4853 | 16973 | 2605 | 2665 |2551 | 2027 |1762 14375 | 13093 | 15742
CMBS 7 1828.6 | 16408 | 2.269 | 2601 | 0.091 | 796.9 | 1079 17883 | 11414 | 180.21 | 1162.5 | 564.1 | 17323 | 1823.3 | 18213
CMBS 8 1062.1 | 4002 | 11003 | 1.301 | 4868 | 1022 2226 | 15506 | 1061.2 | 3.412 | 9212 | 1812 2315 14552 ] 1902.1
CMBS 9 3.021 | 14.146 | 2.534 | 1350 10374 | 16724 | 2.042 | 1483 1602.5 | 2.047 | 11045 222 2.508 | 1631.5 | 2.006
CMBS 10 2.162 | 862 13299 | 995.1 | 2702 | 1143.1 ] 15399 | 1291.5]103.13 | 1296 |2.21 1465 18542 | 7123 | 16252
CMBS 11 2.7 2905 | 211 2485 | 17858 |3.168 | 2305 | 2346 | 3038 |6.026 | 1247 | 10.018] 4.175 18.43 | 20.17
CMBS 12 2.509 | 2.509 | 2509 | 2509 | 2509 | 2509 [2.509 |2509 [2509 |2509 | 2509 [2509 |2509 | 2509 |2509

Table 3: Measured Electric Field in mv/m

Cellular mobile Measured Electric field in mv/m
Base stations 10m 20m 30m 40m 50m 60m 70m 80m 90m 100m | 110m | 120m | 130m | 140m | 150m
CMBS 1 15072 | 19161 | 19236 | 3026 2668 1680 1370 2108 1346 14753 | 13969 | 435 2676 11947 | 18.905
CMBS 2 1182 3418 8523 10316 | 14427 | 9993 8251 12181 | 13025 | 11043 | 1614 17112 | 12506 | 8977 9152
CMBS 3 2054 13306 | 6818 770 4047 7062 1015 10748 | 6359 3706 7254 3199 5599 498 7277
CMBS 4 12672 | 3448 2405 3535 3025 14661 | 4641 6739 4 864 5.02 2792 13808 | 3604 3824 12335
CMBS 5 6387 | 2939 | 13039 |6946 | 6465 | 462 293 8193 | 7368 | 399 4289 | 2276 | 4813 |4435 | 4041
CMBS 6 1088.2 | 3.919 | 4.105 11.798 | 2421 | 2691 | 12173 | 11023 | 15464 | 11643 [ 1162.8 | 1010.8 | 9203 10494 | 9246
CMBS 7 10209 | 11426 | 1112 13129 | 18345 | 647.8 | B08S 11403 | 1077.7 | 3879 | 4472 | 7123 | 8554 |1132.7)| 7152
CMBS 8§ 1208.7 | 902.6 | 1281.2 | 8453 | 1037.7 | 10946 | 9174 | 6295 | 6249 | 606.8 | §62.2 | 811.1 | 11516 [ 1259.7| 12745
CMBS 9 14.146 | 7298 | 1129.5 | 883 9628 | 14814 | 12584 | 10904 | 891 9974 | 11534 | 1101 13794 | 9.341 | 13.09
CMBS 10 11734 | 7282 | 7796 [ 7112 | 10926 | 10234 | 8983 | 697.7 | 282.1 1286 | 1253 126.1 | 1225 1203 | 1226
CMBS 11 14704 | 12454 | 1401 1185.1 | 1167 1306 1226.6 | 13004 | 13849 | 2.194 | 2267 | 2428 | 2465 | 3.878 | 3.166
CMBS 12 11934 | 1306.9 | 1407 1260.2 | 1320.7 | 1254.1 [ 1386.5 | 2.077 | 1726.5 | 14403 | 1352.7 | 1424 991.1 | 7455 | 7205
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Figure 1: Power Density Variation According to Disance

Figure 1.0 shows power density variation, powersigns measured in the intervals 10 meters to rhgfers. It
shows up and downs in the power density as distahaeges. Power density is measured by the RF powtar model
KM 195. It has various modes of measurements sadvarage, average max and max. Along with thadsit measures

electric field in v/m, mv/m etc,
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Table 4: Average Electric Field intensity and PoweDensity of each CMBS and Percentage Contribution

Base . Average Power Density | Average Electric Field %

Stations HEEDEIIEEEE SR M?crowatt/mz Y ° mv/m Contribution
CMBS 1 Kandalgaon 2682.77 1910.44 10
CMBS 2 Rajendra Nagar 1377.90 1112.56 5
CMBS 3 RK Nagarl 1011.30 791.63 4
CMBS 4 RK Nagar2 3394.98 3282.97 13
CMBS 5 Shantadurga Colony 1333.16 1822.58 5
CMBS 6 Jarag Nagar 2342.70 1622.27 9
CMBS 7 Pachgaon School 1361.92 975.84 5
CMBS 8 Mahalaxmi Nagar 2557.49 2523.56 10
CMBS 9 Opposite Dharya Prasad 1214.15 751.51 4
CMBS 10 Tarabai Park 6280.12 1872.32 24
CMBS 11 Kasba Bawada Post Office 3024.09 1309.06 11

Total twelve sites are selected ie CMBS 1 to CMBSAMBS 5,6,10, 11 were located in densely popdlatea
as compare to others. CMBS 5, 10, 11 having higheight some where around 200 to 300 feets.

% Cantribution of each base station

mCMBS1
CMBS 7

mCMBS 2
CMBS 3

mCNMBS 3
CMBS 9

= CVIBS 4
CMBS 10

mCMBS S
CMBS 11

B CMBS G

Figure 2: Percentage Contribution of Each Base Stain
CONCLUSIONS

The average power density and electric field fraaaheCMBS were going on decreasing as distancedsese
Also, there are day time and night time variationgeneral EMF exposure. It is observed that thmber of antennas on
each base station tower was varied and averagearwhlntennas on the tower were found to be someartound 20. In
our study total 20 CMBS were studied and analyt#ezlaverage power densities measured was 2416.4fjanfl electric
field was 1615.21mv/m. For CMBS3 power density wasimum and it was 1011.30 uw/rand in case of CMBS10 it
was maximum 6280.12 pwArCMBS 4, 10, 11, 12 are having highest contribufir electromagnetic field exposure. All
values of average power density, electric fieldximaim and minimum values were well below the noes by DoT
(Department of Telecom) and ICNIRP.
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