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(54) Process for the ventilation of road tunnel

(57) A process for the ventilation of the road tunnels
is performed so that the tunnel is partitioned with hori-
zontal barriers 1 in the form of declined ceiling, longitu-
dinal at the high of 4.5 to 4.7 meters from the roadway,
and with two vertical barriers 2 forming thus three lon-
gitudinal channels. The channels are provided with elec-
tro-motoric fireproof jalousies 4 incorporated in horizon-
tal barrier 1. In the case that the fire occurs in the tunnel,
by the switching operation regime from automatic to
manual, and by the controlling of the fan operation for
exhausting or supplying the air into side channels 3 and
middle channel 7, and by the controlling of the closing
and opening of the jalousies 4, it is achieved that:

- there is no propagation of the smoke and fire out of
controlled aria (distance between two jalousies of
about 50 to about 100 meters);

- efficacious acting of stable system for the extin-
guishing is obtained, because there is no along air

streaming and new air supplying to the fire place,
thus self-extinguishing occurs because of reduced
amount of oxygen;

- quick and safe evacuation of the people from the
tunnel is provided, and undisturbed arrival of the
saviours next to the fire place is ensured;

- there is no need for the building of special shelters
in the tunnel for the people;

- we have very elastic system functioning for fans and
jalousies regulation;

- maintenance of the equipment is possible during
the traffic in the tunnel;

- the fans are accommodated outside of the tunnel in
the engine-room next to the transformer station;

- damages on the equipment in the tunnel arise only
in the aria of fire emergence; and

- damages on the ventilation equipment, after fire
was extinguished, are only on the jalousies (jalou-
sies drive) of nearest place to the fire.
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Description

[0001] Invention claimed for patent protection accord-
ing to the International patent classification is classifi-
cated into the group A 62 C 39/00 embracing the proc-
esses, equipment and accessories for fire extinguish-
ing, which are not predicted in the other groups.
[0002] Road tunnels in normal use have to be provid-
ed with s possibility of the ventilation by means of natural
or forced means, as to make possible air exchange in a
tunnel and the maintenance of the purity parameters
(contamination) in permissible limits. Because of that,
the ventilation systems (for example axial fans) support-
ing an air circulation through the tunnel are incorporated
into the tunnels.
[0003] By means of the contamination testing and
reaching the upper permissible limit, a ventilation sys-
tem forcing the circulation throws a fresh outside air into
the tunnel and reduces the contamination of the air in
the tunnel is switched on.
[0004] Such or similar ventilation system functions
are satisfactory until the moment when the fire occurs
in the tunnel. In this moment, because of combustible
materials amount on the place of fire occurrence (vehi-
cles, fuels, cargo and others), appears the rapidly prop-
agation of the fire, causing rapidly temperature increas-
ing and very strong air streaming in the tunnel, what
renders difficult people saving and localization of the
fire. Because of complicated vehicle evacuation (return-
ing and going out of the tunnel) and, today also, because
of the tunnels length, as well the big traffic in the tunnels,
the arrival of the saviors to the place of fire occurrence
and its localization is very difficult. Because of that, the
fires cause enormous material damages, long time is
needed for repairing the tunnel for the use, traffic is dif-
ficult in the aria where the tunnel is out of the use and
large is the number of human victims.
[0005] Enclosed figures illustrate:

figure 1 represents normal regime in longitudinal
cross section through the side exhausting channel
of the tunnel,
figure 2 shows cross section on the line A-A of the
figure 1,
figure 3 shows a normal regime in longitudinal cross
section through the middle pressure channel of the
tunnel,
figure 4 shows a cross section on the line B-B of the
figure 3,
figure 5 shows a fire regime in longitudinal cross
section of the tunnel,
figure 6 shows a cross section on the line C-C of
the figure 5,
figure 7 shows a cross section on the line D-D of
the figure 5.

[0006] In order to avoid aforementioned drawbacks in
the case of a fire occurrence in the tunnel, there is pro-

vided a process for the ventilation of the road tunnel in
such a way that the tunnel is longitudinal provided with
declined ceiling, horizontal barrier 1 at the high of 4.5 to
4.7 m above roadway, and the space above ceiling is
partitioned longitudinal by two vertical barriers 2 in tree
longitudinal channels. The air is exhausted by means of
the side channels 3, electro-motor and fireproofed jal-
ousies 4 incorporated into horizontal barrier 1 of de-
clined ceiling, the gases and smoke from the tunnel are
discharged over the front of the tunnel into atmosphere,
being purified in the filtering devices, respectively. The
jalousies 4 are incorporated on a distances from about
50 to 100 meters, with an exception at the beginning of
the tunnel, where the first jalousies are built on about
100 meters from the tunnel beginning. On the both ends
of the tunnel, i.e. on the each longitudinal side channel,
on the both side of the tunnel, special axial fans 5 are
incorporated, built for the operation at elevated temper-
atures and for contaminated air with increased content
of the gases, particles and water drops. The frequent
regulators regulate a number of the revolutions of the
fan 5, whereby continue regulation of its capacity is pro-
vided according to the requirements for the air purity in
the tunnel. The exhausting is proceeded through the
side channels 3 and that for 2 x 50 % = 100 % of in the
ventilation project required amount of the air.
[0007] A throwing of the air into the tunnel is achieved
as follows:

- 50 % by means of the fans through middle channel
7 into middle part of the tunnel,

- 50 % enters because of the underpressure exhaust-
ing fans 5, free through the front openings of the
tunnel.

[0008] System functions automatic controlled by the
computer program. The fans 6, incorporated into middle
channel 7, can operate reversible, what means they can
operate as exhausting and also as pressuring fans.
[0009] During the fire in the tunnel, ventilation has al-
so a second function, different from the above men-
tioned, and it must ensure:

- discharging the smoke and gases out of the zone
of the fire P,

- supplying the fresh air direct to the fire, but so that
air hanging is formed preventing the smoke and fire
propagation along the tunnel, for the purpose of free
access for the saviors to the injured, as well for the
evacuation of the people out of this part of the tun-
nel.

[0010] By the limiting of the fire propagation onto rel-
atively small part of the tunnel (this length depends on
the incorporated ceiling jalousies 4), it is possible to use
the efficacious stabile systems for the fire extinguishing
in this part of the tunnel, as well for the extinguishing by
means of water haze, water, gas CO2 and similar. Effi-
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canouse alarm system is very important for correct and
quick locate of the fire. The following operating process
in the tunnel enables to the operator:

- a switching the automatic ventilation system oper-
ation to a manual regime, for the adjusting the op-
timal parameters of smoke and gases exhausting,
and for fresh air supplying;

- the fans 5 in the side channels 3 are regulated ac-
cording to the maximum exhausting depend on de-
velopment of the situation on the fire place;

- in the middle channel 7 the fans act as exhausting,
pressuring respectively, depending on the place of
fire in the tunnel. The fan 6 on the side of tunnel,
which is closer from the fire place to the exit, acts
as exhausting, and the fan 6 on the side of tunnel,
which is more distant from the fire place to the exit,
acts as pressuring fan.

[0011] Thereby is avoided uncontrolled air streaming
toward the fire;

- in the channels acting as exhausting channels (side
channel 3 and middle channel 7), only the jalousies
4 next to the fire place are open, while all others are
hermetic closed;

- in the channels acting as pressuring channels (mid-
dle channel 7), second, third and fourth jalousies 4
from the fire place toward the exit of the tunnel are
open, while all others are hermetic closed because
of controlled regulation of the air streaming in the
tunnel.

[0012] With such process of road tunnel ventilation
can be is achieved that:

- there is no smoke and fire propagation out of con-
trolled aria (distance between two jalousies from
about 50 to about 100 meters);

- efficacious acting of stable system for extinguishing
is obtained, because there is no longitudinal air
streaming and new air supplying to the fire place,
thus self-extinguishing occurs because of reduced
amount of oxygen;

- quickly and safe evacuation of the people from the
tunnel is provided, and undisturbed arrival of the
saviours is ensured next to the fire place;

- there is no need for the building of special shelters
in the tunnel for the people;

- maintenance of the equipment is possible during
the traffic in the tunnel;

- the fans are accommodated outside of the tunnel in
the engine-room next to the transformer station;

- damages on the equipment in the tunnel arise only
in the aria of fire emergence; and

- damages on the ventilation equipment, after fire
was extinguished, are only on the jalousies, on the
nearest place to the fire.

Claims

1. A process for the ventilation of road tunnel, charac-
terized by that the tunnel is partitioned with longitu-
dinal horizontal barrier (1) in the form of declined
ceiling at the high of 4.5 to 4.7 m above roadway,
and with two vertical barriers (2) so to obtain three
channels and that two of them are side channels (2)
and one is middle channel (7), while each of three
so obtained channels is in horizontal barrier (1) pro-
vided with electro-motoric fireproof jalousie (4) at
the distance from about 50 to 100 meters, with an
exception at the beginning of the tunnel, where the
first jalousies are incorporated on about 100 meters
from the tunnel beginning, and on each end of the
tunnel, i.e. on the each longitudinal side channel (3)
on the both sides of the tunnel are special axial fans
incorporated, built for the operation at elevated tem-
peratures and for contaminated air with increased
content of the gases, particles and water drops,
while the middle channel (7) is on both ends provid-
ed with special axial fans (6) built for the operation
at elevated temperatures and for contaminated air
with increased content of the gases, particles and
water drops, and the fans (5, 6) are provided with
frequent regulators of revolutions number for con-
tinue regulation of the capacity, and the fan (6) can
operate reversible.

2. A process according to the claim 1, characterized
by that the fan (6) capacity is equal to the half of
required quantity of the air according to the project,
while the capacity of the fan (5) is equal to the whole
amount of the air according to the project.

3. A process according to the claim 1 or 2, character-
ized by that in the case of the fire in the tunnel the
operation regime is switched from the automatic on
the manual operation.

4. A process according to the claim 1, 2 and 3, char-
acterized by that in the case of the fire in the tunnel
on the place (P) the fans (5) in side channels (3) are
adjusted to the maximal amount of the exhausting,
while the fan (6) at the side which is from the fire
place closer to the exit of the tunnel, the fun is ad-
justed for the operation as exhausting fan, while the
fan (6) on the side which is from the fire place in the
tunnel more distanced from the exit of the tunnel,
the fun is adjusted on the operation as pressure fan,
and in this part of channel the jalousies (4) are open
only next to the fire, and the other jalousies in this
part of the channel are hermetic closed, and on the
exhausting acting fans, being from the fire place (P)
closer to the exit of the tunnel, (channel 3) and mid-
dle channel (7)) are opened the other, third and
fourth jalousies (4) looking from the fire place (4) to
the exit of the channel, while other jalousies (4) on
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this part of the tunnel are hermetic closed.
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