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relates to a ventilation unit and nore particularly to a ventilation unit
for use in a ventilation systemfor a confined space, such as a cargo or
bal | ast tank of a tanker.

Agents Ref: P10276SG-ALM/ILH/vt
"A ventilatibn unit"

THIS INVENTION relates to a ventilation unit and more
particularly to a ventilation unit for use in a ventilation
system for a confined space, such as a cargo or ballast
tank of a tanker. '

Tankers or very large crude carriers (VLCC) have a
number of large cargo tanks or ballast tanks. During their
lifetime, it is ‘essential to carry out repairs and
maintenance work on the cargo and ballast tanks. The tanks
are confined spaces which have very little ventilation,
there being only a limited number of openings or hatches
from the tanks on to the deck of the tanker.

Repair work may involve welding and other similar
activities which can result in large quantities of smoke,
fumes, dust and heat being generated. This results in Very
difficult, uncomfortable and unhealthy working conditions
with particle concentrations exceeding recommended levels
(as much as three times the recommended 1levels) and
unconfortable wofking temperatures.

One attempt to provide a solution to this problem
has been to feed a number of air hoses into the tank. An
air blower or compressor is provided adjacent a deck
opening or hatch and the air hose connected thereto. . Clean
atmospheric air from outside the tanker is blown down the
air hoses, the ehds_of which are situated where repair work
is being carried out. The flow of air from the end of each
air hose is directed at a person carrying out the repairs
so as to provide a flow of clean air intended to blow away
‘smoke, fumes, dust and heat from the. repair area. A
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Unfortunately, this known arrangement results in a

number of confused air flows which, rather than providing
a ventilation system, simply cause a re-distribution of the
smoke, fumes, dust and heat within the tank. The smoke,
fumes, dust and heat are simply re-distributed to other
areas within the tank where it may be that a worker is
carrying out repair work without the benefit of an air
hose.

It is an objéct'bf the present inVention to provide
a better solution to the above-mentioned problems.

Accordingly, one aspect of the present invention
provides a ventilation unit for providing a first air
supply in a confined space comprising: an air supply hose
for delivering a supply of fresh air; and a housing
connected to a free end of the hose locatable, in use, on
or near a bottom floor surface of the confined space to be
ventilated, the supply of fresh air entering the housing in
a first direction, the housing having a first set of
outlets through which the fresh air is discharged from the
housing, which first set of outlets are arranged to
discharge the fresh air from the housing in a plane
substantially perpendicular to the first direction.

A further aspect of the present invention provides
a ventilation system incorporating a ventilation unit
according to the first aspect of the present invention.

In order that the present ihvention may be more
- readily understood, embodiments thereof will now be



has been to feed a nunmber of air hoses into the tank. An air bl ower or
conpressor is provided adjacent a deck opening or hatch and the air hose
connected thereto. C ean atnospheric air fromoutside the tanker is bl own
down the air hoses, the ends of which are situated where repair work is
being carried out. The flow of air fromthe end of each air hose is
directed at a person carrying out the repairs so as to provide a flow of
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described, by way of example, with reference to the

accompanying drawings, in which:

Figure 1 is a schematic representation showing a
known ventilation system in operation;

Figure 2 is a schematic representation of a
ventilation system incorporating a wventilation unit in
accordance with a first émbodiment of the present invention
shown, in operation, situated in a cargo tank;

Figure 3 is a perspective view of the embodiment of
the ventilation unit shown in Figure 2 and an end of an air
hose for connection thereto;

Figure 4 is a perspective view of a second
embodiment of a ventilation unit according to the present
invention;

Figure 5 is a cross-section through the ventilation
unit of Figure 4 taken along line V-V of Figure 4;

Figure 6 is a cross-section through the ventilation
unit of Figure 4 taken along line VI-VI of Figure 4; and

Figure 7 is a partial cross-section through a third
embodiment of a ventilation unit according to the present
invention.

The arrows shown in the Figures represent air
flows.

Referring to Figure 1, a known ventilation system
is shown in operation in a cargo tank 1 of a tanker 2. A
number of access hatches 3 or openings are provided in a



2 schematic representation of this arrangenent is shown in Figure 1 of the
acconpanyi ng draw ngs. _ Unfortunately, this known arrangenent
results in a nunber of confused air flows which, rather than providing a
ventilation system sinply cause a re-distribution of the snoke, funes,

dust and heat within the tank. The snoke, fumes, dust and heat are sinply
re-distributed to other areas within the tank where it may be that a worker
is carrying out repair work without the benefit of an air hose. I t
is an object of the present invention to prfovide a better solution to the

above- nenti oned proble Accordln 'y, one aspect of the present
i nventi on deck 4 of the tanker 2. A blower or air compressor 5 is

located adjacent each hatch 3. One or more air hoses 6 are
connected to the blower 5 and fed through the respective
hatch 3 into the tank 1. The free end 7 of each air hose
6 is pointed in the genefal direction of a worker 8 within
the tank 1. The arrows in Figure 1 show typical air flows
within the tank 1.

Unfortunately, this arrangement results in a number
of confused air flows in the tank 1 which, rather than
providing a ventilation system, simply cause a re-
distribution of the smoke, fumes, dust and heat within the
tank 1. The smoke, fumes, dust and heat blown away by each
air hose 6 are simply re-distributed to other areas within
the tank 1 where it may be that a worker 8 is carrying out
repair work without the benefit of an air hose 6.

Referring to Figures 2 and 3, a ventilation unit 9
embodying the present invention comprises a substantially
cylindrical hollow housing 10 which is formed with a number
of equi-spaced slits 11 around the circumference of the
housing 10. The slits 11 are substantially parallel to the
central axis of the cylindrical housing 10. In use, the
central axis of the housing 10 is substantially vertical.

An upper end of the housing 10 forms a collar 12
which receives, in airtight connection, a free end 7 of an
air hose 6.

Referring to Figure 2, in use, the ventilation unit
9 is located at the bottom of the tank 1, on or near the
tank floor 1A substantially halfway between the side walls
1B of the tank 1. An air hose 6 runs from a hatch 3 in the
deck 4 and connects into the collar 12 of the ventilation
unit 9. A centrifugal fan 13 is located adjacent the hatch



provides a ventilation unit for providing a first air supply in a confined
space conprising: an air supply hose for delivering a supply of fresh air;
and a housing connected to a free end of the hose |ocatable, in use, on or
near a bottom fl oor surface of the confined space to be ventilated, the
supply of fresh air entering the housing in a first direction, the housing
having a first set of outlets through which the fresh air is discharged
fromthe housing, which first set of outlets are arranged to di scharge the
fresh air fromthe housing in a pl ane substiantial ly perpendicular to the
first direction. A further aspect of the present invention

provi des a ven?i PBAi PYMPSstadd | dWh pbhat aky Qoﬁ%ﬂ4%¥nﬁQHﬁ@ﬁlYeaéééﬁﬂiﬁg to

the first aSpeﬁththheTﬁéeﬁﬁﬁbhb%V%@”dﬁénln s 3 in [th®'d&ékt hahehPCthe

present 1nvent [ ode"wd1PS 18" Sr "G nkund%rr%[ Hleed o3t ax1a1" Fou tans |
14. These fans 14 act to draw air from the tank 1. The
slits 11 in the houéing 10 of the ventilation unit 9 are
arranged to provide an air flow radiating out from the
ventilation unit 9 substantially perpendicular to the
central axis of the housing 10, i.e substantially
horizontally. The axial flow fans 14 draw a substantially
vertical air flow toward the axial flow fans 14 and out of
the tank 1. The combined effect of these two air flows, in
combination with the horizontally radiating air flow from
the ventilation unit 9 hitting the side walls 1B of the
tank 1 and being deflected upwards, promotes a main air
flow from the floor 1A of the tank.l toward the axial flow
fans 14 and out of the axial flow fans 14 thereby
ventilating the tank 1. | |

Whilst the ventilation system described with
reference to Figures 2 and 3 is adequate, a further
embodiment of the present invention provides an improvement
over this design. The improvement lies in the form of the
ventilation unit 9. A preferred embodiment of the
ventilation unit 9 is shown in Figures 4, 5 and 6. The
same reference numerals used in Figures 1, 2 and 3 are used
in Figures 4,5 and 6 to denote the same components or
components carrying out the same function.

The housing 10 of the ventilation unit 9 of Figures
4,5 and 6 is fitted with three annular tiers 15,16,17 of
exhaust ports 18,19,20, the exhaust ports being mounted on
the exposed outer'surface of the tiers, and a collar 12 for
connection to a free end 7 of an air hose 6.



3 described, by way of exanple, with reference to the acconpanying

dr-awi ngs,

I n whi ch: Figure 1 is a schenmatic representation

showi ng a known ventilation systemin operation;

6

Referring to Figure 5, the housing 10 is fitted
with a flow divider 21 consisting of a central inner tube
22 and concentric outer tube 23. The flow divider 21

' divides the flow of air from the'air hose 6. A central

flow of air down the central inner tube 22, a second flow
of air passes down the annular space defined between the
concentric outer tube 23 and the central inner tube 22 and
a third flow of air passes down the annular space defined
between the concentric outer tube 23 and the inner surface
10A of the housing 10. |

A base or bottom part of the housing 10 defines a
hollow chamber 24. The first flow of air is directed into
the chamber 24 at the base of the housing 10. The centre
of the chamber 24 is provided with an upwardly facing cone
25 which deflects the downward flow of air into a radially
outward flow of air. The radially directed air is
channelled into the horizontaily directed exhaust ports 18
of the first and lower tier 15. The outer surface of the
first and lower tier 15 is parallel to the central axis of
the housing 10, i.e substantially vertical. The air flow
from the first and lower tier 15 exits the exhaust ports 18
in a radial flow from the ventilation unit 9 which is
substantially horizontal and parallel to the floor 1A of
the tank 1.

The second flow of air passes down the annular
space between the central inner tube 22 and the concentric
outer tube 23. The bottom of the central inner tube 22
terminates in an outwardly directed lip 26 between the
first and second tiers 15,16 of exhaust ports 18,19. Thus,
before reaching the chamber 24, the second flow of air
impinges on the lip 26 and is directed into the second and
middle tier 16 of exhaust ports 19. The outer surface of
the second tier 16 is frusto-conical and is angled slightly.



Figure 2 is a schematic representation of a ventilation system

I ncorporating a ventilation unit in accordance wwth a first enbodi nent of
the present invention shown, in operation, situated in a cargo tank;

Figure 3 is a perspective view of the enbodi nent of the ventilation unit
shown in Figure 2 and an end of an air hose for connection thereto;

Figure 4 is a perspective view of a second enbodi nent of a ventilation unit
according to the present invention; Figure 5 is a cross-section
through the ventilation unit of Figure 4 taken along line V-V of Figure 4;

Figure 6 is a cross-section,through the ventilation .
upwards with respect to the central axis of the housing 10

so that the flow through the exhaust ports 19 in the second
tier 16 is radially outward and slightly upward.

The end of thé concentric outer tube 23 terminates
in an outwardly directed 1ip 27 between the second and
third tiers 16,17 of exhaust ports 19,20. Thus, the third
flow of air passing-down the annular space between the
concentric outer tube 23 and the inner surface 10A of the
housing 10 passes down this annular space until it impinges
on the lip 27 and is directed by the lip 27 into the third
and upper tier 17 of exhaust ports 20. The outer surface
of the third and upper tier 17 is frusto-conical and is
angled upwardly more than the outer surface of the second
and middle tier 16.

Thus, the second and middle tier 16 of exhaust
ports 19 and the third and upper tier 17 of exhaust ports
20 are directed to exhaust air both radially and upwardly
toward the ceiling 1C of the tank 1. These second and
third air flows thereby'prombte a general air flow toward
the axial flow fans 14;"To a certain extent, the second
and third air flows also entrain the first horizontal air
flow upwardly toward the ceiling 1C of the tank 1.

The preferred embodiment of the ventilation unit
according to the present invention provides three radial
air flows: a first substantially horizontal air flow; a
second air flow directed slightly upwardly from the floor
1A of the tank i; and a third air flow directed even
further upwardly toward the ceiling 1C of the tank 1.

The second and third air flows create a flow of air
specifically directed toward the axial flow fans 14 in the
hatches 3 adjacent the side walls 1B of the tank 1 in the



unit of Figure 4 taken along line VI-VI of Figure 4; and Figure 7
is a partial cross-section through a third enbodi nent of a ventilation unit
according to the present invention. _ - The arrows shown in the

Fi gures represent air flows. Referring to Figure 1, a known
ventilation systemis shown in operation in a cargo tank 1 of a tanker 2. A
nunber of access hatches 3 or openings are provided in a
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ceiling 1C. The second and third air flows thereby promote
a general air flow toward the axial flow fans 14. The
average air speed within the tank is in the region of
0.2n/s. |

Figure 7 shows a fully improved version of a
ventilation unit similar to the one shown in Figures 4, 5
and 6. Thus, the sharp transitions from the central inner
tube 22 to the lip 26 and from the concentric outer tube 23
to the further 1lip 27 and from the cone 25 to the floor 24A
of the chamber 24 tend to cause a turbulent flow of air
within the housing 10. This turbulent flow creates a
certain amount of resistance to the air flow through the
ventilation unit 9. The resistance places a strain on the
centrifugal fan 13. Accordingly, as shown in Figure 7, in
the further improved ventilation unit these sharp
transitions are smoothed out as much as possible. The
smoother transitions reduce the resistance to the air flow
through the ventilation unit 9 thereby reducing the load on

-the centrifugal fan 13 and providing a more efficient
ventilation system. '

. In the third embodiment of Figure 7, the first air
flow from the first and lower tier 15 of exhaust ports 18
'is substantially horizontal and parallel to the floor of
the tank (perpendicular to the central axis of the housing
'10), the outer surface of the first tier 15 being
substantially vertical. The second and middle tier 16 of
exhaust ports 19 is angled at approximately 25° from the
- horizontal (65° from the central axis of the housing 10)
and the third air flow from the third and upper tier 17 of
exhaust ports 20 is angled at approximately 50° from the
horizontal (40° from the central axis of the housing 10) to
direct the radial air flow at this angle from the
ventilation unit 9.



4 deck 4 of the tanker 2. A blower or air conpressor 5 is |ocated adjacent
each hatch 3. One or nore air hoses 6 are connected to the blower 5 and fed
t hrough the respective hatch 3 into the tank 1. The free end 7 of each air
hose 6 is pointed in the general direction of a worker 8 within the tank 1.
The arrows in Figure 1 show typical air flows within the tank 1
Unfortunately, this arrangenent results in a nunmber of confused air flows
in the tank 1 which, rather than providing a ventilation system sinply
causée a re- distribution of the snoke, fun®s, dust and heat within the tank

1. The snoke, fumes, dust and heat blown away by each )
: In the specific example of Figure 7, the radius of

the central inner tube 22 is 0.21m to provide a ‘cross-
sectional area of 0.139m? for the first air flow. The
annular space between-the central inner tube 22 and the
concentric outer tube 23 defines a cross-sectional area of
approximately 0.16m? for the second air flow. The annular
space between the concentric outer tube 23 and the inner
surface 10A of the housing 10 provides a cross-sectional
area of approximately 0.204m? for the third air flow.
Thus, the main air flow is through the first and lower tier
15 of exhaust ports 18.

It is envisaged that a number of ventilation units
9 would be used along the léngth of a tanker within a tank
1 and a corresponding pair of axial flow fans 13 would be
provided for each ventilation unit 9 being used in the
ventilation system. '

A ventilation system and unit according to the
present invention are not limited to being used in cargo or
ballast tanks 1 of tankers 2 but can also be used in any
other confined spaces requiring ventilation, such as
warehouses. '



air hose 6 are sinply re-distributed to other areas wthin the tank 1 where
it may be that a worker 8 is carrying out repair work without the benefit
of an air hose 6. Referring to Figures 2 and 3, a ventilation
unit 9 enbodying the present invention conprises a subsStantrarty: =
‘cylindrical hollow housing 10 which is formed with a huREHEET EMG BEphded
slits 11 around the circunference of the housing 10. {The s|AgRL Bire
substantially parallel to the central axis of the cylindrical housing 10.
In use, the central axis of the housing 1010s substantially vertical.

An upper end of the housing 10 forns a collar 12 which receives, in
airtight conne€LAEMS a3 free end 7 of an air hose 6. Referring to
Figure 2, in use, the ventilation unit 9 is |located at the bottom of the

tank 1, on or near the . ) ] . ] o,
1. A ventilation unit for providing a first air supply

in a confined space, cdmprising: an air supply hose for
deliﬁering a supply of fresh_air; and a housing connected
to a free end of the hose locatable, in use, on or near a
floor surface of the cohfinéd space to be ventilated, the
supply of fresh air entering the housing in a first
direction, the housihg' having a first set of outlets
through which the fresh air is exhausted from the housing,
which first set of outlets are arranged to discharge the
fresh air from the housing in a plane substantially
perpendicular to the first direction.

2. A ventilation unit accordihg to Claim 1, wherein
the first direction is substantially vertical and the plane
in which the fresh air diséharges from the housing is
substantially horizontal.

3. A ventilation unit 'according to Claim 1 or 2,
wherein the first set of outlets are equispaced around the
housing.

4. A ventilation unit according to any preceding
claim, wherein the housing is substantially cylindrical and
the supply of fresh air enters the housing in the first
direction which is substantially parallel to the central
axis of the housing.

5. A ventilation unit according to any preceding
claim, wherein the housing has a collar which receives the
free end of the air supply hose in airtight connection.

6. A ventilation unit according to any preceding
claim, wherein the housing is provided with a second set of
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tank floor 1A substantially halfmay bet ween the side walls 1B of the tank
1. An air hose 6 runs froma hatch 3 in the deck 4 and connects into t he
collar 12 of the ventilation unit 9. A centrlfugall a

adj acent the hatch 'S SHEET BAgpgeRU
air down the air hose 6 into the ventilation unit eREBLACED Or
openings 3 in the deck 4 near the S|de walls 1B of the ta '
with axial flow fans

ed
11
outlets which are arranged to discharge the fresh air from

the housing at an exhaust angle between the first direction
and the plane perpendicular to the first direction.

7. A ventilation unit according to Claim 6, wherein
the housing is provided with a third set of outlets which
.are arranged to discharge the fresh air from the housing at
an exhaust angle between the first direction and the plane
perpendicular to the first direction.

8. _ A ventilation unit according to Claim 7, wherein
the exhaust angle of the second set of outlets is different
from the exhaust angle of the third set of outlets.

9. A ventilation unit according to Claim 7 or 8,
wherein the exhaust angle of the third set of outlets is
between the first direction and the exhaust angle of the
second set of outlets.

10. A ventilation unit according to any one of Claims
6 to 9, wherein a flow divider is fitted in the housing to
divide the air flow from the air supply hose into a first
air flow directed to the first set of outlets and a second
air flow directed to the second set of outlets.

11. A ventilation unit according to Claim 10, wherein
the flow divider comprises a tube fitted in the housing,
the first air flow being through the tube and the second.
air flow being through the space between the tube and the
housing.

12. A ventilation unit according to Claim 11, wherein
the tube terminates in an outwardly directed lip between
the_first and second set of outlets, which 1lip acts to
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14. These fans 14 act to draw air fromthe tank 1. The slits 11 in the

housing 10 of the ventilation unit 9 are arrangeg=te—provide—an—ai+t; f| ow
radi ating out fromthe ventilation unit 9 subst hﬂwa$r%caewpenﬂsmwl.r to
the central axis of the housing 10, 1i.e s :taIIy

The axial flow fans 14 draw a substantially verti -
axial flow fans 14 and out of the tank 1. The conblned effect of these two
air flows, in conbination with the horizontally radiating air flow fromthe
ventilation unit 9 hitting the side walls 1B of the tank 1 and being
deflected upwards, pronotes a main air. flow fromthe floor 1A of the tank 1
toward the axig@eflesty thes serand BLewopf: rdmtevard okheasecond reetbhyf
ventilating thgutagksl. Wi | st the ventilation system descri bed
with reference to Figures 2 and 3 is adequate, a further enbodi ment of the
present invention provides an inprovenent over this design. The inprovement
lies in the foamof the ventillation uwit! actordihg efaiy ethe e6bodlatms

of the 7 to 9, wherein a flow divider is fitted in the hou51ng to
divide the air flow from the air supply hose into three air
flows, the first air flow being directed to the first set
of outlets, the second air flow being directed to the
second set of outlets and the third air flow being directed

to the third set of outlets.

14. A ventilation unit according to Claim 13, wherein
the flow divider éomprises a pair of concentric tubes
fitted in the housing, the first air flow being through the
first tube, the second air_flow'being through the space
between the first tube and the second tube and the third
air flow being through the space between the second tube
and the housing.

15. A ventilation unit according to Claim 14, wherein
the first tube terminates in an outwardly directed 1lip
between the first and second set of outlets, which lip acts
to deflect the second air flow toward the second set of
outlets.

16. A ventilation unit according to Claim 14 or 15,
wherein the second tube terminates in an outwardly directed
lip between the second and third set of outlets, which lip
acts to deflect the third air flow towards the third set of
outlets.

17. A ventilation systém incorporating a ventilation
unit according to any preceding claim.
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ventilation unit 9 is showmn in Figures 4, 5 and 6. The sane reference

nunmerals used in Figures 1, 2 and 3 are used I n Figures 4 5 and 6 to denote
t he same conponents or conponents -carrying out the sarne Sehs =
The housing 10 of the ventilation unit 9 of Figures 4, 5THﬁﬁSB EnPBﬂﬁé@ i
with three annular tiers 15,16,17 of exhaust ports 18,19,ZOBEFhéG§ﬁhaust|
ports being nounted on the exposed outer surface of thetFers, and a coitar

12 for connection to a free end 7 of an air hose 6.
' 13-

18. A ventilation system according to Claim 17
including means to extract air from the confined space.

19. A ventilation system-aécording to Claim 18, wherein
the ventilation unit is located on or near the floor
surface of the confined space and the extraction means are
located on or near a ceiling surface of the confined space,
the air flow from the ventilation unit creating a general
air flow through the confined space and toward the
extraction means. |

20. A ventilation system according to Claim 19, wherein
two extraction means are provided, one at either side of
the confined space on or near the ceiling of the confined
space, the ventilation unit being located on or near the
floor surface of the confined space substantially midway
between side walls of the confined space.

21. A ventilation system according to Claim 20, wherein
the confined space is elongate and a plurality of such
ventilation systems are provided along the length of the
confined space.

22. A ventilation unit substantially as hereinbefore
described with reference to and as shown in Figures 2 to 7
of the drawings.

23. A ventilation system substantially as hereinbefore
described with reference to and as shown in Figure 2.
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6 Referring to Figure 5, the housing 10 is fitt
di vider 21 consisting of a central inner tube 22 and con qmﬂ$cppqueﬁzeuQe
23. The flow divider 21 divides the flow of air fromtje alrggwuﬁngb A
central flow of air down the central inner tube 22, a se
passes down the annul ar space defined between the concentric outer tube 23
and the central inner tube 22 and a third flow of air passes down the

annul ar space defined between the concentric outer tube 23 and the inner

surface 10A of the housing 10. " Aldbase or bottom part of the
housi ng 10 defines a holl ow chanber 24. The first flow of air is directed
into the chanbABSPRAGT t he base of the housing 10. The centre of the

chanber 24 is provided with an upwardly facing cone 25 which deflects the

downward flow of air into,a radially.
"A ventilation unit®

A ventilation unit for providing a first air supply
in a confined space,'comprising: an air supply hose for
delivering a supply of fresh aif; and a housing connected
to a free end of the hbse locatable, in use, on or near a
floor surface of the confined space to.be ventilated, the
supply of fresh air entering the housing in a first
direction, the housing having a first set of outlets
through which the fresh air is exhausted from the housing,
which first set of outlets are arranged to discharge the

fresh air from the housing in a plane substantially
perpendicular to the first direction.
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outward flew of air. The radially directed air is channelled into
the horizontally directed exhaust ports 18 of the fir .
The outer surface of the first and lower tier 15 is pdr @aHISSSHEDT dps BEEN: flal
axis of the housing 10, i.e substantially vertical. The air REPSACEPom t
first and |lower tier 15 eX|ts the exhgyst ports 18 in‘&Tadral flow from
the ventilation unit 9 whickhis syibsta tih Qy hori zontal and parallel to
the floor 1A of the tank- 1. e second flow of air passes down
t he annul'ar space betyeen thé&centr i dner tubed2 and the concentric
outer tube 23. The bpttom of \t he c:ntnizgnlger t ‘ﬁ 22 ternifpates in an
outwardly directed lip 26 betweenlt he > (%dand nd tiers §15, 16 of
exhaust ports 18,19. [hus, bgfor- oA CTE Y 24, t second fl ow
of air inpinges on thg I|p 2 J@r |s | ected Tnty\ he second and niddl e

tier 16 of exhaust pojt gé wface of e second ftier 16 is
frust o-coni cal and i s} angl edp®¥i ht[ : —
g | ‘ ‘ u
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7 upwards vu{h respect to the central axis of the h '

flow through the exhaust ports 19 in the second tier s‘lﬁ—t\BSSHE'ETt&N?EBNt
and slightly upward. The end of. /pe concentjric OEEELAGﬁBe 2
termnates in an outwardly directed lip 2 tween t
tiers 16,17 of exhaust ports 19, 20)C.Thus, the thi rd
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flow of air. pa55|ng domn the annular space betmeen the concentric outer
tube 23 and the inner surface 10A of the housing 10 passes down this
annul ar space until it inpinges on the lip 27 and is direckeg=by

into the third and upper tier 17 of exhaust ports 20. The ‘
the third and upper tier 17 is frusto-conical and is angl el
than the outer surface of the second and mddle tier 16.
- the second and nmiddle tier 16 of exhaust ports 19 and the thlrd and upper
tier .17 of exhaust ports 20 are direct &y exhaust air both radially and
upwardly toward the ceiling 1C of the tahk™1. These second and third air
flows thereby pronote a general air flowtoward the axial flow fans 14. To
a certain extent, the second and third air flows also entrain the first
horizontal air flow upwardly toward the ceiling 1C of the tank 1.

The preferred enbodi nent of the ventilation unit
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according to the present
substantially horizontal

upwardly fromthe floor
even further upwardly toward the ceiling 1C of the ta

1A of the tank 1;

second and third air flows create a fl ow
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air flow a second air fl ow
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8 ceiling 1C. The second and third air flows thereby pronote a general
air flowtoward the axial flow fans 14. The average air sgaed V\,ithinthe

tank is in the region of 0. 2nis. Figure 7 shows ! TFH§£¥c* Eﬁﬁ '
version of a ventilation unit simlar to the one shown in Kigureg, 4£§ o N
6. Thus, the sharp transitions fromthe central inner tube:22=ta. the i
and fromthe concentric outer tube 23 to the further lip 27 and fromthe
cone 25 to the floor 24A of the chanmber 24 tend to cause a turbulent flow
of air within the housing 10. This turbulent flow creates a certain
amount of resistance to the air flowth7ugh the ventilation unit 9. The

resi stance places a strain on-the cen&sifpgal fan 13. Accordingly, as shown
in Figure 7,.in the further inproved ‘vénatilation wunit these sharp
transitions are snoothed out as nmuch as possi bl e. The
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snoot her tr.ansitions reduce the resistance to the air fl
ventilation unit 9 thereby reducing the | oad on the cen
providing a nore efficient ventilation system

the first air flowfromthe first and Iomer tler

enbodi ment of Figure 7,
of exhaust ports 18 is substantially horg

of the tank (perpendicular to the centra

rif

f

oW SRy atgh A eEEN

|n +|an

ugﬁtPLﬁ@Lﬂ3 and

t al

and parall el
axis of the housing 10),

15
to the floor
t he

outer surface of the firsi beimg—sulstamriatty vertical . The second
and mddle tier 16 of exhnusf |ports 19 is argled at approjiqately 25[err]
fromthe horizontal (65[efr]|ffromthe central axis of the{hpusing 10) and
the third air flowfromthe fhird and upper tier 17 of exHaphst ports 20 is
angl ed at approximately 5P fyamthe horizontial (40[err]- f'iidn t he central
axis of the housing 10) tp d]riect the radial} air flow at tis angle from
the ventilation unit 9. ' S
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9 In the specific exanple of Figure 7, the radius of the centra

I nner tube 22 is 0.21mto provide a cross- sectional area of 0.139n{err]
for the first air flow The annul ar space between the central inner tube
22 and the concentric outer tube 23 defines a cross-sectional area
approximately 0.16n{ferr] for the second air“flow The a
the concentric outer tube 23 and the inner sﬁrface 10A
provi des a cross-sectional area of apprOX|nater 0.204nferr] fqy 5t {4l Eﬂﬁg
air flow 14

ABSTRACT

TH1§ SH

EET HAS BEEN
EPLACED

"A ventilation unit"

A ventilation unit for providing a first air supply
in a conflned space, comprising: an air supply hose for
dellverlng a supply of fresh air; and a housing connected
to a free end of the hose locatable, in use, on or near a
floor surface of the confined space to be'ventilated, the
supply of fresh air entering the housing in a first
direction, the housing having a first set of outlets
through which the fresh air is exhausted from the housing,
which first set of outlets are arranged to dlscharge the
fresh air from the housing in a plane substantially

. perpendicular to the first direction. -

[FIGURE 4]
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Thus, the main air f|0WIS t hrough_t he. flrst and Iower tier 15 .of exhaust '.

ports 18. S eat/ Sl ‘Eﬂ:l er of ventilation units 9
i 2 &t {flﬁker Wit _

woul d" be used al ong the | en inatank 1 and a
correspondi.ng pair of axial Iom/f QPNQ¥\EBﬁche provi ded for each

ventil ation unit 9 being used & VERTTTAL L gn syst em

ventilation system and unit accordlng to the present i.nvention are not
limited to being used in cargo or ballast tanks 1 of tankers 2 but can al so

- be used in-any other conf| ned spaces reqU|1r4| ng ventilation, such as
warehouses

ABSTRACT

"A ventilation unit*

A ventilation unit for providing a first air supply in a confined space (1), comprising: an air

- supply hose (6) for delivering a supply of fresh air; and a housing (10) connected to a free end
of the hose locatable, in use, on or near a floor surface of the confined space to be ventilated,
the supply of fresh air entering the housing in a first direction, the housing having a first set of
outlets (I8) through which the fresh air is exhausted from the housing, which first set of
outlets are arranged to discharge the fresh air from the. housmg in a plane substantially -
perpendxcular to the first direction.

Figure 4
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10 CLAIMS 1. A ventilation unit for providing a fresh air supply in
a .confined space, conprising: an air supply hose for delivering a supply
of fresh air; a housing connected to a free end o geatable, in

use, on or near a floor surface of the confined spaBEPtACEMENERHEERL Bd, the
supply of fresh air entering the housing in a firgt di rﬁcj @(@é&e hpusi ng
i Us

having a first set of outlets through wg ch the f é%ﬁe tied from
t he housing, which first set of outlets are arran fresh
air fromthe housing in a plane substantially '
CLAIMS
) 1. A ventilation unit for providing a fresh air supply

in a confined space, comprising: an air supply hose for
delivering a supply of fresh air; a housing connected to
a free end of the hosellocatable,'in use, on Or near a
floor surface of the confined space to be ventilated, the
supply of fresh air entering the housing in a first
direction, the housing having a first set of outlets
through which the fresh air is exhausted from the housing,
which first set of outlets are arranged to discharge the
fresh air from the housing in a plane substantially
perpendicular to the first direction and a second set of
outlets which are arranged to discharge the fresh air from
the housing at an exhaust angle between the first direction
and the plané perpendicular to the first direction; and a
flow divider fitted in the housing to divide the air flow
from the air supply hose into a first air flow directed to
the first set of outlets and a second air flow directed to
the second set of outlets.

2. A ventilation unit according to Claim 1, wherein
the first direction is substantially vertical and the plane
in which the fresh air discharges from the 'housing is
substantially horizontal.

3. A ventilation unit according to Claim 1 or 2,
wherein the first set of outlets are equispaced around the
housing. .

4. A ventilation ﬁnit according to any preceding
claim, wherein the housing is substantially cylindrical and
the supply of fresh air enters the housing in the first
direction which is substantially parallel to the central
axis of the housing.
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perpendi cular to the first direction and a second set of outlets which are
arranged to discharge the fresh air fromthe housing at an exhaust angle
between the first direction and the plane perpendlcular to the flrst
direction; and a flow divider fitted in the hou3|ngr S )
fromthe air supply hose into a first air flom1d|re, T Set of

substantially vertical and the plane in 1@|ch the f i t-sehal igégffrom
t he housing is substantially horizontal . 3. A ventllatlon uni t
according to daim1l or 2, wherein the first set of outlets are equi spaced
around the Busing. A ventilation unit according to any preceding

claim, wherein the housing has a collar which receives the
free end of the air supply hose in airtight connection.

6. A ventilation unit according to Claim 5, wherein
the housing is provided with a third set of outlets which
are arranged to discharge the fresh air from the housing at
an exhaust angle between the first direction and the plane
perpendicular to the first direction.

7. A ventilation unit according to Claim 6, wherein
the exhaust angle of the second set of outlets is different
from the exhaust angle of the third set of outlets.

8. A ventilation unit according to Claim 6 or 7,
wherein the exhaust angle of the third set of outlets is
between the first direction and the exhaust angle of the
second set of outlets.

9. A ventilation unit according to any preceding
claim, wherein the flow divider comprises a tube fitted in
the housing, the first air flow being through the tube and
the second air flow being through the space between the
tube and the housing.

10. A ventilétibn unit according to Claim 9, wherein
the tube terminates in an outwardly directed lip between
the first and second set of outlets, which lip acts to
deflect the second flow of air toward the second set of
outlets. ' '

11. A ventilation unit according to any one of Claims
6 to 8, wherein the flow divider is fitted in the housing
to divide the air flow from the air supply hose into three
air flows, the first air flow being directed to the first

RN T A




4. A ventilation unit according to any preceding claim wherein the

housing is substantially cylindrical and the suppljy= resh air enters the

housing in the first direction which is substantlalnyP DAL
/

central axis of the housing. T Shepr Il 5.
A ventilation unit according to any precedlng Ch&vhh;ﬂ%@rhﬁﬂ1ﬁﬁﬁe usi ng
has a collar which receives the Stz e NN ! :

12

set of oﬁtlets,_the seqond air flow being directed to the
second set of outlets and the third air flow being directed
to the third set of outlets. '

12. A ventilation unit according to Claim 11, wherein
the flow divider comprises a pair of concentric tubes
fitted in the housing, the first air flow being through the
first tube, the secohd air flow being through the space
between the first tube and the second tube and the third
air flow being through the space between the second tube
and the housing.

13. A ventilation unit according to Claim 12, wherein
the first tube terminates in an outwardly directed lip
between the first and second set of outlets, which lip acts
to deflect the second air flow toward the second set of
outlets.

14. A ventilation unit according to Claim 12 or 13,
wherein the second tube terminates in an outwardly directed
lip between the second and third set of outlets, which lip
acts to deflect the third air flow towards the third set of
outlets.

15. A ventilation system incorporating a ventilation
unit according to any preceding claim.

16. A ventilation system according to Claim 15
including means to extract air from the confined space.

17. A ventilation system according to Claim 16, wherein
the ventilation unit is located on or near the floor
surface of the confined space and the extraction means are
located on or near a ceiling surface of the confined space,
the air flow from the ventilation unit creating a general
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free end of the air supply hose in airfight connecti on. 6. A

ventidation unit according to aimb5, wherein the housing is provided with
a third set of outlets which are arranged to discharge the fresh air from

t he housing at an exhaust angle between the first direction and the pl ane
erpendicular to the first direction.: 7. A ventfrratTon

Po Ela|n16 wherei n the exhaust angle of the second s tﬂﬁﬁiA§§~i S |é?¥
different fromthe exhaust angle of the third set of utlegs3 MAR.1897 1

'ventilation unit according to Claim6 or 3g wherein thé¥&haust angte-of!

the third set of outlets is between the first directi and the exﬁaust
angl e of the second set of outlets.

air flow through the confined space and toward the
extraction means.

18. A ventilation system according to Claim 17, wherein
two extraction means are prdvided, one at either side of
the confined space'on or near the ceiling of the confined
space, the ventilation unit being located on or near the
floor surface of the confined space substantially midway
between side walls of the confined space.

19. A ventilation system according to Claim 18, wherein
the confined space is elongate and a plurality of such

ventilation systems are provided along the length of the
confined space.

20. A ventilation unit substantially as hereinbefore
described with reference to and as shown in Figures 2 to 7
of the drawings.

21. A ventilation system substantially as hereinbefore
described with reference to and as shown in Figure 2.
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9. A ventilation unit according to any preceding clai m

wherein the

£1 ow di vi der conprises a tube fitted in the housing, theff
bei ng through the tube and the second air flow being thrdqu
bet ween the tube and t he housi ng. 10. A ventilation
Claim 9, wherein the tube termnates in an outwardly di (g gt

;
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the first and second set of outlets, whigh |ip acts to derle
flow of air toward the segond set of outlets. 11. A ven
according to any one of aime 6 to 8 wherein the flow divi
in the housing to divide t (@ir flowfromthe air supply ho

ct the sec
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12 - set of outlets, the second air flow being directed to the second set
of outlets and the third air flow being directed to the third set of
outlets. 12. A ventilation unit according to Claim 11, wherein the

fl ow di vider conprises a pair of concentric tubes fi ' Ing,
the first air flow being through the first tube, thg BEticwEasny &L Dei ng
t hrough t he space i me
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between the first tube and the second tube and the third air flow being
fhrough the space between the second tube and the housing. 13. A
ventilation unit according to Caim12, wherein the-fi ]
in an outwardly directed |ip between the first and|sgesrgtegenlyeri!
which lip acts to deflect the second air flow towafld the gsecond set o
outlets. 14. A ventilation unit according to @ @il QNRHEnqueHein

...............................

the second tube terminates in an outwa3géy directed lip bet-ween- t-he-second
and third set of outlets, which |lip acts to deflect the third-air flow
towards the third set of outlets. 15. A ventilation system

i ncorporating a ventilation unit according to any preceding claim

FIG 4

l<ﬂ<$—1
<t <]




16. A ventilation system according to Caim 15 including neans to
rextract air fromthe confined space. 17. A ventilation syst em
“according to Claim 16, wherein the ventilation unit i

the floor "surface of the confined space and the extragf rgrLAGEM

| ocated on or near a ceiling surface of the confined S\itlhﬂ Hé ISBZ)W\

\

fromthe ventilation unit creating a general
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13. air fl ow t hrough the confined space and toward the extraction neans.
48. A ventilation systemaccording to Caim1l7, wherein two extraction
nmeans are provided, one at either side of the conflned space on or near the

ceiling of .the confined space, the ventilation unit;
near the floor surface of the confined space substa tﬁ&ﬁ
side walls of the confined space.
to Caim 18, wherein the confined space
ventilation systens are prOV|ded al ong- t
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20 " Aventilation unit substantially as hereinbef ore described with
reference to and as- shown in Figures 2 to 7 of the draw ngs.

~Vventi1ation system substantially as hereinbefore described with reference

to and as shown in Figure 2.
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