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Abstract: The objective of this work is to evaluate the safety of adult and child passengers
exposed to a radio frequency (RF) source, i.e., a leaky coaxial cable (LCX) on the subway
platform. An adult model, a child model, and a LCX model have been numerically designed
in COMSOL Multiphysics software. The distributions of the induced electric field (E-field),
specific absorption rate (SAR), magnetic field (H-field) and the head temperature increase
in adult and child passenger models were calculated at 900 MHz. The induced fields in the
passengers were compared with that without screen doors. The results show that the E-field,
SAR and H-field in the whole body of the child are 2.00×10−2 V/m, 1.07×10−7 W/kg, and
2.94× 10−4 A/m, respectively. The E-field, SAR and H-field in the central nervous system
of the child are 1.00 × 10−2 V/m, 2.44 × 10−8 W/kg, and 2.41 × 10−4 A/m, respectively.
The maximum values of the E-field, SAR and H-field in the adult passenger are 1.49–2.34
times higher than those of the child. The E-field, SAR, and H-field in the passenger models
without a screen door are larger than those with a screen door. The screen door has a partial
shielding effect on the RF electromagnetic field. The values of the maximum temperature
that increases in adult and child head tissue are 0.2114 and 0.2111◦C after waiting 6
minutes exposure, respectively. All calculated results are well below the International
Commission on Non-Ionizing Radiation Protection (ICNIRP) limits for general public
exposure, indicating that RF electromagnetic exposure caused by the LCX on the subway
platform is not a threat to passenger’s health.
Key words: electromagnetic exposure, safety assessment, SAR, subway platform

1. Introduction

Subway stations are the main hubs of urban traffic. In 2021, the average daily passenger flow
of 43 cities in China exceeded 64 million [1]. Over the past decade, radio frequency (RF) radiation
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levels have significantly increased in our environment. Passengers expect better and faster com-
munication services in subway stations; with these demands, the use of wireless communication
is increasing tremendously. Meanwhile, the safety of the RF electromagnetic environment of the
subway platform has attracted people’s attention. Some citizens and governments have shown
concern of the potential health effects of public RF exposures [2].

Researchers have studied the health effects and health risks of RF electromagnetic fields on the
human body, especially the central nervous system. The possible biological effects of exposure
to RF electromagnetic fields in the recent studies include genotoxicity, neuronal activity, and
neurotransmitters; RF electromagnetic fields can induce changes in the central nervous system
nerve cells, such as neuronal cell apoptosis, and changes in the function of the nerve myelin [3,4].
Studies show that RF electromagnetic fields are absorbed into the brain to such an extent that
it can affect the activity of neurons [5]. The World Health Organization’s International Agency
for Research on Cancer (IARC) designated RF electromagnetic fields as Group 2B, i.e., possibly
carcinogenic to humans [6]. Passengers standing on the subway platform are exposed to the RF
electromagnetic field emitted by the subway wireless communication radiation source. It is very
necessary to study the safety of electromagnetic exposure suffered by passengers.

The electromagnetic field distribution in the human tissue is usually obtained with numerical
calculations because the direct measurement in the human tissue is impossible due to human
ethical issues. The finite element method (FEM) is the most widely used method to compute
electromagnetic fields in biological tissues [7–9]. The establishment of the human numerical
model depends on the biological dielectric parameters of human tissue. The dielectric properties
of human tissue are age-dependent due to the increase in the size and number of cells while the
proportion of water content decreases in the development of human tissue [10–12]. Some studies
on the RF energy absorption of children and adults in the electromagnetic environment have
been conducted [13–16]. The absorbed energy distribution and the temperature of the child’s
head model exposed to the mobile phone RF electromagnetic field are studied in Reference [16],
and the study shows that a significant increase is evident in the amount of absorbed energy
in the brain, which is related to dielectric parameters. Subway platform passengers, especially
children, are exposed to the RF electromagnetic environment, and their health risk is an important
issue.

The public is usually unaware of the potential risk of exposure to electromagnetic fields, and in
many cases, they cannot take precautions to avoid exposure. On this basis, the International Com-
mission on Non-Ionizing Radiation Protection (ICNIRP) recommended more stringent exposure
restrictions for the public than those of the occupationally exposed population [17]. Recently, with
the evolution of telecommunications technology and the significant increase in the RF radiation
level in public places, public exposure assessment is imperative [18, 19]. Some researchers mea-
sure RF exposure in public places including public transportation hubs [20,21], such as exposure
measurements at railway stations [22] and RF exposure inside the metro tube infrastructure [23].
The results of these studies showed comparatively high exposure from civil communication bands
and the major source of exposure in the subway was GSM900. Most previous studies focused on
the coverage of the wireless system in subways or a high-speed railway environment [24], and
little information has been published on electromagnetic exposure safety in the rail transit system,
except for recent studies [8,25,26]. The research on the general public electromagnetic exposure
of subway passengers, especially children, is limited.
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In this work, we use COMSOL Multiphysics software to model and solve the FEM models.
First, we calculated the distributions of the E-field, SAR, H-field, and the head temperature
increase in adult and child passenger models exposed to the RF electromagnetic field emitted
from a leaky coaxial cable (LCX) on the subway platform at 900 MHz. We particularly focus
on the induced fields in the central nervous system. Then, the effect of subway platform screen
doors on RF electromagnetic exposure is analyzed, and the effectiveness of the simulation is
verified by measurement. Finally, the calculation results are compared with the ICNIRP limits
for general public exposure to access the safety of the RF electromagnetic environment on the
subway platform for adult and child passengers.

2. Theory and models

2.1. Exposure source

The LCX with vertical periodic slots was designed for subway wireless communication with
a frequency band of 800–2400 MHz. The LCX has a characteristic impedance of 50 ± 2 Ω, and
the voltage standing wave ratio (VSWR) ≤ 1.3. The inner conductor is a copper tube, the outer
conductor is a corrugated copper tube, and the insulation material is fire-proof physical foamed
polyethylene with a permittivity of 1.26. The structure of the LCX is shown in Figs. 1(a)–1(c).
The radius of the inner conductor and outer conductor is 𝑎 and 𝑏, respectively.

(a)

(b) (c)

Fig. 1. Structure of the LCX: image of the LCX (a); slots on the outer conductor (b);
cross section of the LCX (c)
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We calculated the same LCX as Reference [27] in COMSOL to verify the effectiveness of
COMSOL software in cable simulation; it has four slots in each period, and the slot period
is 360 mm. The cable’s parameters are 𝑎 = 8 mm, and 𝑏 = 22.65 mm, with a characteristic
impedance of 50 Ω. The slot length and width are 24.3 mm and 2.53 mm, respectively. The
results are shown in Table 1 which clearly shows that the error is 3%. These results are in good
agreement, thereby indicating that the reliability of the LCX modeling and calculation in this
work has been proven.

Table 1. Comparison of simulation values between this paper and Reference [27]

Coupling loss

Reference [27] 69 dB

This paper 67 dB

The model of the LCX on the subway platform was established as shown in Fig. 2. Each
period has seven vertical slots. Each vertical slot has a size of 19.5 mm × 3 mm. The slot period
length is 246 mm, and the LCX is 2 706 mm long with 11 slot periods. As shown in Table 2, the
simulation results of the LCX indicate that the LCX model is a suitable design requirement.

Fig. 2. Structural dimension of LCX (unit: mm)

Table 2. Simulation results of the LCX

Frequency(MHz)
Transmission loss (dB/100m) Coupling loss (dB)

VSWR
Standard

value
Simulation

value
Standard

value
Simulation

value

900 2.6 2.30 74 72.85 1.0072

1 800 4.3 4.10 72 72.20 1.0246

2 400 6.3 5.51 70 68.94 1.0110

2.2. Theory

The LCX distributes radio waves to the subway platform. The propagation of electromagnetic
waves of the LCX follows Maxwell’s equations. Hence, the electric field strength and magnetic
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field strength are calculated according to Maxwell’s equations. Differential forms of Maxwell’s
equations are (1)–(4), as follows:

∇ × 𝐻 = 𝐽 + 𝜕𝐷
𝜕𝑡

, (1)

∇ × 𝐸 = −𝜕𝐵
𝜕𝑡

, (2)

∇ · 𝐷 = 𝜌, (3)

∇ · 𝐵 = 0, (4)

where: 𝐻 is the magnetic field strength (A/m), 𝐸 is the electric field strength (V/m), 𝐽 is the
current density (A/m2), 𝐵 is the magnetic induction strength (T), 𝐷 is the electric flux density
(C/m2), and 𝜌 is the volume density of charge (C/m3).

Constitutive relations of Maxwell’s equations are as follows:

𝐵 = 𝜇𝐻, (5)
𝐷 = 𝜀𝐸, (6)
𝐽 = 𝜎𝐸, (7)

where 𝜇 is the magnetic permeability (H/m), 𝜀 is the permittivity (F/m), and 𝜎 is the conductiv-
ity (S/m).

SAR distributions within the human tissue are usually determined through numerical calcu-
lation. The SAR is calculated as follows:

SAR =
𝜎𝐸2

2𝜌
(W/kg), (8)

where 𝜎 is the conductivity (S/m), 𝐸 is the induced electric field (V/m) within the human body,
and 𝜌 is the mass density (kg/m3) of the human tissue.

2.3. Adult and child passenger models
Figure 3 shows the passengers standing on the subway platform exposed to the LCX. The

adult model’s standing height is 1.74 m, and the child (seven years old) model’s standing height
is 1.278 m [28]. Each human model has a three-layer head model. The radii of scalp tissue, skull
tissue, and brain tissue of the adult model are 92, 85, and 80 mm, respectively, in accordance with
international standards [29]. The radii of scalp tissue, skull tissue and brain tissue of the reduced
scale child model are 67, 62, and 58 mm, respectively, and are scaled down [30].

The dielectric properties of adult body tissues are obtained by a 4-Cole-Cole extrapola-
tion [31]. The suitability of the empirical formula for children’s dielectric parameters in Ref-
erence [32] has been demonstrated. The dielectric parameters of child body tissues are derived
from Reference [32]. Table 3 shows the dielectric properties for the adult and child (seven years
old) at 900 MHz and mass densities for human tissue. In Table 3, the dielectric properties of the
brain are the average values of white matter and gray matter, and the dielectric properties of the
trunk are the average values of skin, blood, muscle, and bone. Mass densities for human tissues
are from Reference [33]. Figure 4 shows the adult and child models, and Fig. 5 shows the finite
element mesh of adult and child models.
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Fig. 3. Passengers standing on the subway platform

Table 3. Dielectric properties for adult and child at 900 MHz and mass densities for human tissues

Human
Adult Child (seven years old)

Mass density
tissue Conductivity

(S/m) Permittivity Conductivity
(S/m) Permittivity (kg/m3)

Scalp 0.845 46.08 0.89 42.47 1125

Skull 0.143 12.454 0.36 21.97 1990

Brain 0.767 45.806 0.78 46.75 1038

Trunk 0.867 43.732 0.945 45.74 1305

Fig. 4. Numerical models (unit: mm) Fig. 5. Finite element mesh of numerical models
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2.4. Numerical models
The numerical models with adult and child passengers, the LCX, the screen door, and air box

are shown in Fig. 6. The LCX is located above the platform tunnel wall, which is 2.2 m away
from the subway platform ground and 4.2 m horizontally away from the platform screen door.
The adult and child passengers are standing 0.5 m away from the platform screen door. The screen
door consists of a glass door with dimensions of 50 mm× 1 900 mm× 500 mm and an aluminum
alloy plate above with dimensions of 50 mm × 1 900 mm × 2 000 mm. In the RF module of
COMSOL software, the numerical models with an air domain were established. Then, the FEM
mesh models were built with a 4 425 216 elements. The mesh models are shown in Fig. 7. The
exciting power in the LCX is 22 dBm, and the operating frequency is 900 MHz.

Fig. 6. Numerical models (unit: mm) Fig. 7. Finite element mesh of numerical models

3. Simulation results and discussions

This work analyzes electromagnetic distributions in the whole body of adult and child pas-
sengers, and in the central nervous system. Then, energy absorptions of passenger models were
compared in the following cases: with a screen door and without a screen door.

3.1. Analysis of an adult passenger
When an adult passenger stands on the subway platform, the E-field distribution, SAR dis-

tribution, and H-field distribution are as shown in Figs. 8–10. As shown in Figs. 8–10, the
maximum values of the E-field, SAR, and H-field in the adult passenger are 0.04 × 10−3 V/m,
2.5 × 10−7 W/kg, and 4.38 × 10−4 A/m, respectively. The E-field, SAR, and H-field are mainly
distributed in the head of the adult passenger.

We focus on the brain, i.e., the central nervous system, of the adult passenger. Figs. 11–13 show
the distribution of the E-field, SAR, and H-field in the brain of the adult passenger. The maximum
values of the E-field, SAR, and H-field in the brain of the adult passenger are 0.02 × 10−3 V/m,
7.19 × 10−8 W/kg, and 4.06 × 10−4 A/m, respectively. The E-field, SAR, and H-field are mainly
distributed in the brain near the side of the LCX and decay rapidly in the brain.
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Fig. 8. E-field distribution in the adult body Fig. 9. SAR distribution in the adult body

Fig. 10. H-field distribution in the adult body

Fig. 11. E-field distribution in the adult brain Fig. 12. SAR distribution in the adult brain

Fig. 13. H-field distribution in the adult brain



Vol. 71 (2022) Safety assessment of electromagnetic exposure for adult and child passengers 763

3.2. Analysis of a child passenger

A child passenger stands 1 m away from the adult passenger, as shown in Fig. 16. The E-
field distribution, SAR distribution, and H-field distribution in the body of the child passenger
are shown in Figs. 14–16, respectively. As shown in Figs. 14–16, the maximum values of the
E-field, SAR and H-field in the child passenger are 2.00 × 10−2 V/m, 1.07 × 10−7 W/kg, 2.94 ×
10−4 A/m, respectively. The calculation results in the body of the child passenger are less than
the corresponding values in the adult passenger. The observed differences can be explained by
the different dielectric parameters and the height of models of child and adult passengers.

Fig. 14. E-field distribution in the child body Fig. 15. SAR distribution in the child body

Fig. 16. H-field distribution in the child body

To further analyze the electromagnetic energy distribution in the brain of the child passenger,
Figs. 17–19 show the distribution of the E-field, SAR, and H-field in the brain of the child
passenger. The maximum values of the E-field, SAR, and H-field in the brain of the child
passenger are 1.00× 10−2 V/m, 2.44× 10−8 W/kg, and 2.41× 10−4 A/m, respectively, which are
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lower than those of the adult passenger. This finding is mainly because the brain of the child is
far away from the radiation source than that of the adult.

Fig. 17. E-field distribution in the child brain Fig. 18. SAR distribution in the child brain

Fig. 19. H-field distribution in the child brain

Table 4 shows that the maximum values of the SAR, E-field, and H-field in the whole body
of the adult passenger are 1.49–2.34 times higher than those of the child. Table 4 shows that the
adult passenger has higher induced fields. The explanation for this observations is that although
the child and adult passengers have different dielectric parameters, the adult is taller than the child
and closer to the radiation source, which is hanged on the top of the wall. Results show that the
child passenger does not suffer greater electromagnetic exposure risk than the adult passenger on
the subway platform.

Table 4. Comparison of induced fields in the whole body of adult and child passengers

Induced fields Adult Child Ratio (adult/child)

SAR (W/kg) 2.50 × 10−7 1.07 × 10−7 2.34

E-field (V/m) 4.00 × 10−2 2.00 × 10−2 2

H-field (A/m) 4.38 × 10−4 2.94 × 10−4 1.49

3.3. Analysis on passengers when no screen door exists
To analyze the effect of a subway platform screen door on electromagnetic exposure, the

screen door is deleted from the model in Fig. 6, and electromagnetic distributions in adult and
child passengers are calculated.
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Table 5 shows the comparison of calculation results with and without a screen door. The screen
door includes a glass door (the permittivity is 5.5, and the conductivity is 1 S/m), and aluminum
alloy plate (the permittivity is 1, and the conductivity is 3.3 × 107 S/m). The distributions of the
SAR, E-field, and H-field in the passenger models without the screen door are larger than those
with the screen door. For the adult passenger, the ratios of induced fields with and without the
screen door are 0.12–0.40. For the child passenger, the ratios of induced fields with and without
the screen door are 0.19–0.44. The findings show that the screen door has partial shielding effect
on the electromagnetic exposure of passengers.

Table 5. Comparison of calculation results of induced fields in passengers with and without screen door

Adult Child

Induced
fields With screen

door
Without

screen door

Ratio
(with screen

door/
without screen

door)

With screen
door

Without
screen door

Ratio
(with screen

door/
without screen

door)

SAR (W/kg) 4.78 × 10−8 4.07 × 10−7 0.12 3.90 × 10−8 2.09 × 10−7 0.19

E-field (V/m) 2.00 × 10−2 5.00 × 10−2 0.40 1.00 × 10−2 3.00 × 10−2 0.33

H-field (A/m) 2.08 × 10−4 5.70 × 10−4 0.36 1.92 × 10−4 4.36 × 10−4 0.44

3.4. Comparison of calculation results with ICNIRP public exposure limits

The calculation results with a subway platform screen door are compared with ICNIRP public
exposure limits in Table 6. Calculation results of adult and child passengers are well below the
ICNIRP limits for public exposure.

Table 6. Comparison of calculation results with ICNIRP public exposure limits

Body tissues E-field
(V/m)

Ration
(%)

SAR
(W/kg)

Ration
(%)

H-field
(A/m)

Ration
(%)

Brain of the child 1.00 × 10−2 0.02% 2.44 × 10−8 0.000001% 2.41 × 10−4 0.22%

Whole body of
the child 2.00 × 10−2 0.05% 1.07 × 10−7 0.0001% 2.94 × 10−4 0.26%

Brain of the adult 2.00 × 10−2 0.05% 7.19 × 10−8 0.000004% 4.06 × 10−4 0.37%

Whole body of
the adult 4.00 × 10−2 0.10% 2.50 × 10−7 0.0003% 4.38 × 10−4 0.39%

ICNIRP public
exposure limits 41.25 0.08 (whole body), 2 (head) 0.111
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4. Verification of measurement and simulation

4.1. Measuring equipment and methods

A subway platform in operation in China is selected as the measurement location, and the
measurement frequency band of the subway wireless communication system is 806–960 MHz.
According to the electromagnetic field intensity measurement principle of the subway electro-
magnetic environment, the measurement equipment adopts a spectrum analyzer, electromagnetic
field intensity analyzer, and antenna with an optional frequency band [34]. The measuring equip-
ment are shown in Fig. 20. The subway platform for measurement is shown in Fig. 21. Table 7
shows the performance parameters of the measuring equipment. The passenger waiting area is

Fig. 20. Measuring equipment

Fig. 21. Subway platform for measurement
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measured, and the electric field intensity of the subway platform is analyzed. The measurement
position on the subway platform is shown in Fig. 22.

Fig. 22. Measurement position on the subway platform

Table 7. Performance parameters of measuring equipments

Equipment name Frequency range Measurement
error Input mode

Electromagnetic analyzer 1 MHz–9 GHz ±3 dB Log periodic antenna

Spectrum analyzer 9 kHz–3.2 GHz ±0.8 dB Dipole antenna

The input impedance of the measurement system is 50 Ω, ignoring the cable loss between the
receiving antenna and the analyzer, and the calculation formula of the electric field strength is
expressed as follows [35]:

𝐸 = 𝐾 + 𝐴 + 107 + 𝐿, (9)

where 𝐾 is the antenna coefficient (dB), which is the ratio of electric field intensity to receiver
port voltage, and 𝐴 is the signal strength of the spectrum analyzer or electromagnetic analyzer
(dBm). The difference between the measured voltage of 50 Ω measuring equipment and the
digital amplitude reading is 107. If there is a cable connection between the receiving antenna and
electromagnetic analyzer, 𝐿 is the loss value of the connecting cable (dB). The antenna gain 𝐺 is
usually used to calculate the antenna coefficient 𝐾 , as shown in Eq. (10).

𝐾 = 20 lg
(

9.76
𝜆
√
𝐺

)
, (10)

where 𝜆 is the wavelength (m). The equipment is calibrated before measuring.

4.2. Measurement result

The screenshot of the measurement results of the spectrum analyzer is shown in Fig. 23. The
measurement result is –36.45 dBm at 949 MHz. According to the above equations, (9) and (10),
the corresponding E-field is 0.047 V/m at 949 MHz.
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Fig. 23. Measurement results of the spectrum analyzer

4.3. Comparison of measurement and simulation results

We calculated the E-field distribution on the subway platform 1 m away from the screen
door at a frequency of 949 MHz. The simulation result of the E-field distribution on the subway
platform is shown in Fig. 24. The bottom of the screen door is the coordinate origin, and the
simulation value of the E-field at the point (1 000 mm, 432 mm, 1 000 mm) is 0.045 V/m, which
is in good agreement with the measured value.

Fig. 24. Simulation results of electric field intensity on the subway platform
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5. Simulation of temperature in human tissues

Human tissue exposed to the RF electromagnetic field absorbs electromagnetic radiation and
may cause the temperature of human tissue to rise. This paper further studies the temperature
distribution of adult brain tissue under the far-field exposure of a leaky coaxial cable. COMSOL
software supports the numerical calculation of multi physical field coupling. The coupling of the
RF module and biological heat transfer module is used to calculate the temperature distribution
of the head tissues in adult and child passengers. The Pennes transient biothermal equation is
used to calculate the temperature distribution of human tissue [36–38]. The heat transfer formula
is expressed as follows [33]:

𝜌𝐶
𝜕𝑇

𝜕𝑡
= ∇ × (𝑘∇𝑇) + 𝜌𝑏𝐶𝑏𝜔𝑏 (𝑇𝑏 − 𝑇) +𝑄met + 𝜌 × SAR, (11)

where: 𝜌 is the mass density (kg/m3) of the human tissue, 𝐶 is the specific heat capacity of tissue
(J/(kg·◦C), 𝑘 is thermal conductivity of tissue (W/(m◦C), 𝑇 is the temperature of the body tissue
(◦C), 𝑇𝑏 is the temperature of blood (◦C), 𝜌𝑏 is the density of blood (kg/m3), 𝐶𝑏 is the specific
heat capacity of blood (J/(kg◦C), 𝜔𝑏 is the blood perfusion rate (s−1), and 𝑄met is the heat source
(W/m3). Table 8 shows thermal parameters of human tissue [33]. The ambient temperature of the
subway platform is set to 20◦C, and the initial temperature of human tissue and blood is set to 37◦C.

Table 8. Thermal parameters of human tissue

Human tissue
Thermal

conductivity
(W·(m◦C)−1)

Specific heat
capacity

(J·(kg◦C)−1)

Heat source
(W·m−3)

Blood
perfusion rate

(s−1)

Skin 0.42 3600 1620 0.02

Bone 0.37 3100 610 0.000463

Brain 0.53 3650 7100 0.00883

To compare with the ICNIRP guideline limits, the electromagnetic exposure time is defined
as 6 minutes [17]. The temperature distribution of xy axis sections of the adult head model after
waiting for 6 minutes is shown in Fig. 25. It is found that the maximum temperature of the adult
head sections is 37.2114◦C, which is 0.2114◦C higher than the initial temperature. As shown in
Fig. 25, the brain tissue is sensitive to temperature changes, and the temperature in brain tissue
increases significantly. The temperature distribution of xy axis sections of the child head model
after waiting for 6 minutes is shown in Fig. 26. The maximum temperature of the child head
sections is 37.2111◦C, which is 0.0003◦C smaller than the adult. Both temperature increases are
below the thermal damage limit established by the ICNIRP guideline, that is, 1◦C.

The points where the brain surface intersects with the y-axis are taken in the adult and child
head models, respectively. We studied the temperature changes at these two points from 0 to 6
minutes. Temperature changes over time at two points in adult and child brain tissue are shown in
Fig. 27. In 1 to 3 minutes, the temperature of the point in child brain tissue increases faster than
that of the adult. In 4 to 6 minutes, the temperature of the two curves is almost the same. This
shows that the temperature changes of the adult and child head tissue are almost the same.
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Fig. 25. Temperature distribution of xy axis sections
of adult head model after waiting for 6 minutes

Fig. 26. Temperature distribution of xy axis sections
of child head model after waiting for 6 minutes

Fig. 27. Temperature changes from 0 to 6 minutes

6. Conclusions

In this work, the distributions of the induced E-field, SAR, induced H-field, and the head
temperature increase in adult and child passengers were analyzed to evaluate the safety of RF
electromagnetic exposure generated by the LCX on the subway platform. The conclusions are as
follows:

– The calculated results of the E-field, SAR, and H-field in the adult passenger and the
child passenger were analyzed. The E-field, SAR and H-field in the child body are
2.00× 10−2 V/m, 1.07× 10−7 W/kg, and 2.94× 10−4 A/m, respectively, which are smaller
than those of the adult body. The maximum values of electromagnetic distributions in the
adult passenger are 1.49–2.34 times higher than those of the child.
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– The effect of a subway platform screen door on passengers’ electromagnetic exposure was
analyzed. The E-field, SAR and H-field in passengers with a screen door are 0.12–0.44
times those without a screen door. Therefore, the screen door has partial shielding effect
on the RF electromagnetic field. Moreover, the E-field distribution was measured on the
subway platform. The simulation result is in good agreement with the measurement result.

– The temperature distribution of the adult and child passenger’s head tissue was simulated.
The maximum increases in the adult and child head tissue are 0.2114 and 0.2111◦C after
waiting 6 minutes, respectively. The temperature increases are below the thermal damage
limit, that is, 1◦C, established by ICNIRP guidelines.

– All calculated results were compared with ICNIRP public exposure limits. The maximum
values of the E-field, SAR and H-field in passenger models are well below the ICNIRP
limits for general public exposure. The results indicate that the health of passengers on
subway platforms is not threatened by RF radiation from the LCX at 900 MHz.
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