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ABSTRACT 

Internet-based technology such as mobile and computers have 

been widely grown over the world in the recent years. Indoor 

Internet wireless has spread rapidly instead of a traditional 

method which using cable-based services to get the Internet 

services. Today hardly non-exist these devices in any house or 

office. A lot of people concerned about the effect these 

devices especially effect on children. Hundreds of reports 

talked about the Electromagnetic field (EMF) emitted by 

wireless devices and its effect on both human and animal. In 

Iraq the wireless broadcasting has been divided into two 

types, these kinds include indoor wireless broadcasting and 

outdoor wireless broadcasting by using towers. In this paper, 

comparing between two type of broadcasting from the 

perspective of power density which is accredited by most of 

the organization that specializes in EMF. In the indoor 

broadcasting, different types of wireless broadcasting devices 

take as a sample to measure the power density, whilst, the in 

outdoor broadcasting Previous measurements take to compare 

with indoor measurements. The measurements obtained from 

this study show that the effects of the internal broadcasting 

devices are more influential than the external broadcasting 

devices that connected to the towers, especially for very close 

distances. Therefore, this study emphasizes to remove these 

devices from the bedrooms and classrooms and patients 

rooms. 
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1. INTRODUCTION 
Wireless broadcasting refers to transferring information and 

data between two or more points that are not connected by 

any conductor [1]. There are many ways for wireless 

broadcasting [2]. the most important ways are a point to point 

broadcasting, Broadcast to a certain degree angle and 

broadcast in all directions. most of the wireless broadcasting 

devices use 2.4 GHz frequencies and 5.6 GHz frequencies [3] 

Whereas, most of the indoor devices used 2.4 GHz. recently, 

many of towers Spread in many of countries like IRAQ used 

for outdoor wireless broadcasting due to lack of fiber optic 

infrastructure[4]. These towers carry of wireless broadcast 

devices use 5.6 GHz. These types of broadcasting make 

people worried because of reports of the relation between of 

exposure from these devices with health [5]. In this study, 

focuses on the comparing the of the associated effect of 

external and internal wireless broadcasting To know who is 

more dangerous to health by measuring the power density 

associated with the broadcast and comparing it with the 

permitted levels.  Most of the previous work focused on one 

side only either on indoor broadcasting (Wi-Fi) or outdoor 

broadcasting. Some of the indoor broadcasting used the 

animal for laboratory experiments. Rats used to check If there 

is an impact of lipid peroxidation when it exposed to 2.45 

GHz EMF. The level of lipid peroxidation increased in the 

blood of Experimental rats when it Exposed to EMF. In this 

test, the researcher used thirty male rats divided into five 

groups exposed to EMF for 28 days[6]. Also, another 

researcher [7]used five groups of rats to test the impact of 

2.45 GHz exposure for two groups which exposed to it for 60 

min/day for 30 days the lip peroxidation for this group, cell 

viability and cytosolic were higher than other groups which 

are not exposed to EMF. whilst, another test used two groups 

of rats, one exposed to 2.45 GHz for 24 hours/day during 12 

months, the other group put in the same environment except 

for WI-FI[8]. The exposed group have an increase of head 

effect, declined thickness of tunica albuginea and the weight 

of epididymis. , Three groups of Rats used in this study, 

intrauterine group,  postnatal periods, sham-exposed group. 

the results show delayed puberty in female rats which exposed 

to 2.45 GHz, also increased of total oxidant status and 

oxidative stress index values in the brain which can explain as 

chronic stress induced by the exposure to 2.45 GHz electric 

magnetic field [9]. These studies have been extended to 

examine the effect of using WI-FI by Laptop to sperm 

motility and sperm DNA fragmentation of men [10]. This 

study shows that the sperm DNA fragmentation has been 

increased while the decrease the of sperm motility. While 

other studies focus on the effect of exposure to WI-FI on brain 

tissue [11]. this study explains that the long exposure to WI-FI 

may lead to harmful effect such as Neurological diseases. In 

spite of most of studies focus on effect of indoor WI-FI 

broadcasting on health, but also new studies start to study the 

effect of outdoor broadcasting on health and compare the 

results with international standards reading [4], Where he 

measure the power density of wireless broadcasting and 

compare it with outdoor power density international standard 

to discuss whether this type of broadcasting exceed the 

Allowed levels of broadcast. In this paper, we measure power 

density of indoor broadcasting for many of WI-FI devices 

which use the indoor broadcasting of the Internet. the results 

compared with the results that measure for outdoor 

broadcasting device [12]  to conclude which type of 

broadcasting much danger for a human. 

2. MEASUREMENT METHOD 
2.1 Measurement device 
In this study, adopts SRM-3006 for power density 

measurement. SRM (Selective Radiation Meter) is Safety Test 

Solutions which developed to address safety concerns in 

electromagnetic fields.  The SRM-3006 as shown in figure 1. 

Used to measure power density for different indoor 
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broadcasting devices, these devices are Cisco Aironet 1130G, 

Laptop Dell Inspiron N5010, TP-LINK AC1350, TP-Link 

N300 Router, Alcatel.lucent I-240w-A. The indoor 

measurements have been done at the different distance, start 

from 0.5m to 4.5 meter, all indoor devices work on 2.4GHZ. 

 
Fig 1: SRM-3006 Selective Radiation Meter 

 

2.2 Tested devices  

Table 1. Power density reading for multiple Indoor 

devices 

Type of indoor 

broadcasting 

device 

Distance  Power density 

nW/cm2       

Cisco Aironet 

1130G 

 

0.5 1315.168  

1.5 164.281 
2.5 65.391 
3.5 13.047 
4.5 6.543 

Laptop Dell 

Inspiron n5010 
0.5 160.977 
1.5 80.647 
2.5 64.04 
3.5 40.4191 
4.5 12.7816 

TP-LINK 

AC1350 

wireless dual 

band ( with 5 

Antenna)  

0.5 5088.4627 

1.5 2550.2725 

2.5 404.191 

3.5 40.4191 

4.5 16.0911 

TP-Link N300 

Router 

 

0.5 518.433 

1.5 337.186 

2.5 32.711 

3.5 8.228 

4.5 2.064 

Alcatel.lucent I- 0.5 1625.832 

240w-A 1.5 309.486 

2.5 81567 

3.5 25.871 

4.5 12.925 

 

2.3 Outdoor tested devices 
      In paper [4] we can see the outdoor devices that used to 

measure power density Emitted from these devices. 

2.4 Results and discussion 
Five indoor broadcasting devices are chosen as samples to 

measure the exposure of wireless broadcasting.  The power 

density of these devices can show as in table 1.  For each 

device five distance take to measure power density ( 0.5, 1.5, 

2.5, 3.5,4.5) meter. While for the outdoor broadcasting device 

the result takes from another study [1], which take AL-Najaf 

city as a sample which contains 1250 towers, each tower 

contains many types of broadcast devices. The measurement 

of outdoor broadcasting has been done at the high point of 

broadcasting based on [10], the result can show as in table 2. 
From these tables, we can see that the effect of indoor 

broadcasting is more dangerous than the outdoor 

broadcasting. Although these type of broadcasting is less than 

International standards which are adopted by most of the 

countries and related organizations[1].  Although people are 

rarely close to half a meter away from the WI-FI radiation 

zone, but that does not mean there is no such thing as many 

people put these devices in bedroom , So the indoor devices 

specially these devices that have high power transmission 

(like TP-LINK AC1350 wireless dual band ( with 5 Antenna) 

) are more dangerous outdoor devices. The outdoor door 

devices broadcasting sometime do not reach 10% of the level 

of indoor broadcasting level.    

Table 2. power density reading for multiple places in one 

Iraqi city[4] 

 

3. COMPARISON OF WIRELESS 

TRANSMISSION TYPES 
The comparison was based on the exposure of people to the 

broadcast. from Table 3., we can see the Exposure magnitude 

based on people location from a broadcast source. In spite of 

most of the studies focus on exposure to mobile towers, but 

actually, the exposure to some indoor devices is more dangers 

than exposure to mobiles tower. most of the people move 

away from outdoor towers at least a distance not less than 50 

meters. the power density of mobile towers up to 3180 

(MW/cm2)[12], while some of Indoor device Located at a 

distance of up to 0.5 m to people especially at bedroom Which 

means that exposure to more than 5000 MW/cm2. 

Type of 

broadcast 

Power density 

(mw/cm2) 

Distance from 

source 

WI-FI indoor 

broadcast 

5088.4627 0.5 

WI-FI outdoor 

broadcast 

405.6 50 

CDMA, GSM 

900, and GSM 

1800 

3180 50 

http://www.cisco.com/c/en/us/products/collateral/wireless/aironet-1130-ag-series/product_data_sheet0900aecd806351fc.html
http://www.cisco.com/c/en/us/products/collateral/wireless/aironet-1130-ag-series/product_data_sheet0900aecd806351fc.html
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Table 3. Comparison study of different broadcasting types 

 

4. CONCLUSION 
The widespread of the use of the equipment for wireless 

internet broadcasting, whether for internal or external wireless 

broadcasting and the lack of control of these devices and 

places of their presence to the extent of their presence in the 

bedrooms and children's rooms, schools and hospitals. 

Without taking into account the impact of these devices on 

humans. The main purpose of this paper is to examine the 

impact of the internal broadcast devices and compare it with 

external radio transmission to indicate what is more dangerous 

to humans. This paper has helped to obtain measurements of 

power density levels for the internal broadcasting of the 

internet for different types of devices and compares with other 

reading for the external broadcasting of the internet. It has 

shown that the power density levels do not exceed the 

international standard for emf exposure, although the power 

density of the broadcast has more than 10 times the external 

wireless transmission, especially when approaching a distance 

of less than half a meter from some types of devices. The use 

of these devices without meeting international standards or 

placing them in the children's room may represent a future 

danger to them, especially that EMF exposure may continue 

for long hours a day. 

5. FUTURE WORK 
In the future direction, intend to extend this study to includes 

different environments and measurements aspects such as the 

levels of the broadcast power density as well external wireless 

transmission and radio transmission. 
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Place 

(Latitude)  

Place 

(Longitude)  

Time of 

reading  

Power 

density 

31°56'34.18

"N 

44°25'42.72"

E 

09:01AM 405.6nw/

cm2 

31°57'46.50

"N 

44°23'5.40"E 09:51AM 410.4nw/

cm2 

31°57'26.38

"N 

44°24'6.55"E 10:21AM 413.6nw/

cm2 

31°58'03.76

"N 

44°22'54.62"

E 

10:59AM 423.8nw/

cm2 

31°58'24.73

"N 

44°26'8.81"E 11:24AM 433.2nw/

cm2 

31°58'34.61

"N 

44°19'56.68"

E 

11:51PM 439.9nw/

cm2 

31°59'09.59

"N 

44°19'20.91"

E 

12:33PM 440.2nw/

cm2 

31°59'56.41

"N 

44°25'8.61"E 01:09PM 429.1nw/

cm2 

31°59'29.69

"N 

44°19'46.30"

E 

01:42PM 418.7nw/

cm2 

31°59'31.68

"N 

44°21'32.31"

E 

02:03PM 428.4nw/

cm2 
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