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(57) ABSTRACT 

A shroud 15 attached to an air discharge side of a radiator 13 
narroWs toWard a centrifugal-?oW-type rotary fan 11 and 
forms a cylindrical shape. A surrounding portion 17 is pro 
vided so as to surround the rotary fan 11. A guide portion 23 
extending in the centrifugal direction of the rotary fan 11 is 
provided at a circumferential edge portion of the surrounding 
portion 17. A cylindrical portion 19, Which is smaller in 
diameter than the surrounding portion 17 is provided inside 
the surrounding portion 17, and an upper portion of the cylin 
drical portion 19 is ?xed to the Wall surface of the shroud 15. 
A loWer portion of the cylindrical portion 19 is ?xed by a 
?xing portion 21 having an inner diameter equal to the diam 
eter of the cylindrical portion and an outer diameter equal to 
the diameter of the surrounding portion 17. 
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RADIATOR-SHROUD STRUCTURE 

TECHNICAL FIELD 

[0001] The present invention relates to a radiator-shroud 
structure Which is provided betWeen a radiator and a fan of a 
vehicle so as to guide air, and more particularly, to a radiator 
shroud structure capable of rectifying the How of air dis 
charged from a rotary fan so as to increase the amount of air 
passing through the radiator. 

BACKGROUND ART 

[0002] As shoWn in FIG. 5, in a vehicle such as a cab-over 
type vehicle 1, an engine section 5 including a radiator 13 and 
a rotary fan 11 is disposed under a cab 3, and air (Wind) is 
taken from the outside via, an air intake opening provided in 
an unillustrated front panel in the direction of arroW B, 
Whereby the cooling capacity of the radiator 13 is enhanced. 
A shroud 15 is provided betWeen the radiator 13 and the 
rotary fan 11, and guides air discharged from the radiator 13 
to the rotary fan 11. 
[0003] In order to improve cooling capacity, increasing the 
amount of air passing through a the radiator 13 is important. 
For such a purpose, there has been proposed a shroud having 
a devised shape (see Patent Document 1). 
[0004] Patent Document 1: Japanese Patent Application 
Laid-Open (kokai) No. 2002-38952 

[0005] As shoWn in FIGS. 6 and 7, in general, the shroud 15 
is attached to the radiator 13, and assumes a shape Which 
surrounds the outer circumference of the rotary fan 11. That 
is, as shoWn in FIG. 6, the radiator 13 typically has a rectan 
gular structure, and therefore, the shroud 15 assumes a rect 
angular shape at a connection portion at Which the shroud 15 
is connected to the radiator 13. Further, since the radiator 13 
is disposed at an inclined orientation so as to e?iciently use a 
space, a loWer side of the shroud 15 assumes a shape narroW 
ing toWard the rotary fan 11. At a position corresponding to 
the outer circumference of the rotary fan 11, the shroud 15 has 
a cylindrical surrounding portion 17 Which surrounds the 
rotary fan 11. MeanWhile, in the cab-over-type vehicle 1, the 
rotary fan 11 is connected to the engine section 5, because, in 
general, the rotary fan 11 rotates as a result of transmission of 
rotation of a crankshaft of the engine section 5 thereto. 
[0006] Air having passed through the radiator 13 passes 
through the shroud 15 and the rotary fan 11, and is discharged. 
In some cases, the clearance betWeen the end of the fan and 
the shroud must be increased from the vieWpoint of design of 
the vehicle. In such a case, if an axial ?oW fan is employed, an 
air ?oW leaks through the clearance betWeen the end of the fan 
and the shroud, and the amount of air passing through the 
radiator 13 decreases. Such a leak, Which causes a reduction 
in the amount of air, can be prevented through employment of 
a fan Which produces a centrifugal ?oW. 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 

[0007] HoWever, When a rotary fan 11 Which produces a 
centrifugal How is provided, in addition to a centrifugal How 
23, air discharged from the rotary fan 11 produces turbulent 
?oWs (turbulences 29 of the centrifugal ?oW), While chaining 
its ?oW direction toWard the radiator 13 (the front of the 
vehicle 1), and et reverse How 25 toWard the interior of the 
shroud. 
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[0008] FIG. 8 shoWs the results of a simulation in Which the 
How of air discharged from the rotary fan 11 is simulated for 
the case Where the conventional shroud 15 is used. A portion 
colored in black corresponds to a region Where a large turbu 
lence occurs. As can be seen from FIG. 8, the air ?oWing out 
of the blade ends of the rotary fan 11 changes its ?oW direc 
tion into a plurality of directions toWard the radiator 13; that 
is, While producing the turbulences 29 of the centrifugal How 
and the reverse How 25 toWard the interior of the shroud. 
[0009] When such turbulences 29 of the centrifugal ?oW 
occur, an air ?oW turbulence occurs at the end of the surround 
ing portion 17, and it becomes dif?cult for the air discharged 
from the radiator 13 to pass the vicinity of the surrounding 
portion 17, so that the amount of air passing through the 
radiator 13 decreases. This causes a drop in the cooling capac 
ity of the radiator. 
[0010] Further, the revere How 25 toWard the upstream side 
of the fan hinders the How of air discharged from the radiator 
13, and changes the How direction toWard a central portion of 
the rotary fan 11 (an air How 27 from the radiator), as shoWn 
in FIG. 7. Because of this, the amount of air passing through 
the radiator 13 decreases, and there arises a problem in that 
the cooling capacity of the radiator 13 decreases. 
[0011] The present invention has been accomplished in 
light of the above problems, and an object of the present 
invention is to provide a radiator- shroud structure Which rec 
ti?es the How of air discharged from a rotary fan so as to 
increase the amount of air passing through a radiator, to 
thereby enhance the cooling capacity of the radiator 13. 

Means for Solving the Problems 

[0012] The present invention, Which solves the above-de 
scribed problem, is a radiator-shroud structure including a 
rotary fan Which produces a centrifugal How of air, a radiator 
provided in the vicinity of the rotary fan, and a shroud for 
forming an air guide passage extending from the radiator 
toWard the rotary fan, the radiator-shroud structure being 
characterized by comprising a surrounding portion Which 
surrounds the outer circumference of the rotary fan at an one 
end of the shroud, a cylindrical portion Which is smaller in 
diameter than the surrounding portion, and a ?xing portion 
for ?xing the cylindrical portion inside the surrounding por 
tion such that one end of the cylindrical portion faces the 
rotary fan, Wherein the ?xing portion is formed such that it 
prevents passage of air outside the cylindrical portion Within 
the shroud. 
[0013] Preferably, the cylindrical portion is approximately 
equal in diameter to the rotary fan, and is disposed such that 
the cylindrical portion is juxtaposed With an outer circumfer 
ential portion of the rotary fan. Preferably, the Width of the 
cylindrical portion is set such that a circumferential edge 
portion of the cylindrical portion does not come into contact 
With the rotary fan and the distance betWeen the circumfer 
ential edge portion of the cylindrical portion and the rotary 
fan can be decreased to a possible degree. More preferably, 
the radiator-shroud structure includes a guide portion extend 
ing radially outWard from the circumferential edge of the 
surrounding portion. 
[0014] That is, since the shroud is mounted to the radiator 
and the rotary fan is mounted to the engine side, during travel, 
these vibrate in the different systems. Therefore, the shroud 
must be designed to provide a clearance betWeen the rotary 
fan and the cylindrical portion so as to prevent contact ther 
ebetWeen. Further, provision of a certain clearance is inevi 
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table in consideration of production errors, thermal deforma 
tion, and the like. Meanwhile, the smaller the distance 
betWeen the cylindrical portion and the rotary fan, the greater 
the degree to Which the reverse ?oW from the rotary fan to the 
shroud can be prevented. Therefore, the shroud is preferably 
designed in such a manner that the distance betWeen the 
cylindrical portion and the rotary fan becomes the smallest. 
[0015] In consideration of these requirements, the Width of 
the cylindrical portion is preferably set such that the distance 
betWeen the circumferential edge portion of the cylindrical 
portion and the rotary fan becomes about 20 mm. Further, the 
Width of the guide portion is desirably set to about 6% the 
diameter of the rotary fan. 
[0016] When the guide portion is provided at the circum 
ferential edge portion of the surrounding portion of the 
shroud as described above, air ?oWing in the centrifugal 
direction from the blade ends of the rotary fan is caused to 
How along the guide portion, Whereby the air How is recti?ed. 
In addition, the cylindrical portion, Which is smaller in diam 
eter than the surrounding portion, is provided inside the sur 
rounding portion of the shroud and ?xed by the ?xing portion 
such that the cylindrical portion faces the rotary fan. There 
fore, it becomes possible to prevent entry of air Which 
reversely ?oWs from the rotary fan into the shroud. 

Effects of the Invention 

[0017] By virtue of the radiator-shroud structure according 
to the present invention, entry of air Which reversely ?oWs 
from the rotary fan into the shroud can be prevented, and the 
amount of air passing through the radiator increases. Thus, 
the cooling capacity of the radiator can be enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a sectional vieW of a radiator-shroud struc 
ture according an embodiment of the present invention. 
[0019] FIG. 2 is a perspective vieW of the radiator-shroud 
structure. 

[0020] FIG. 3(a) is a vieW for explaining ?oWs of air. 
[0021] FIG. 3(b) is a vieW for explaining ?oWs of air. 
[0022] FIG. 4 shoWs the relation betWeen various shroud 
structures and amounts of air passing through a radiator. 
[0023] FIG. 5 is an explanatory vieW of a cab-over-type 
vehicle. 
[0024] FIG. 6 is a perspective vieW of a conventional radia 
tor-shroud structure. 

[0025] FIG. 7 is a sectional vieW of the conventional radia 
tor-shroud structure. 

[0026] FIG. 8 shoWs the results of a simulation in Which 
?oWs of air Were simulated for the case of the conventional 
radiator-shroud structure. 

DESCRIPTION OF REFERENCE NUMERALS 

[0027] 1 . . .cab-over-type vehicle 

[0028] 3 . . .cab 

[0029] 5 . . . engine section 

[0030] 11 . . . rotary fan 

[0031] 13 . . . radiator 

[0032] 15 . . . shroud 

[0033] 17 . . . surrounding portion 

[0034] 19 . . . cylindrical portion 
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[0035] 
[0036] 

21 . . . ?xing portion 

23 . . . guide portion 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0037] An embodiment of the present invention Will next be 
described in detail With reference to the draWings. FIG. 1 is a 
sectional vieW of a radiator-shroud structure according to the 
embodiment of the present invention; FIG. 2 is a perspective 
vieW of the radiator-shroud structure; FIGS. 3(a) and 3(b) are 
explanatory vieWs shoWing ?oWs of air in the radiator-shroud 
structure of the present embodiment; and FIG. 4 is a table 
shoWing the relation betWeen various shroud structures and 
amounts of air passing through a radiator. 
[0038] As shoWn in FIG. 1, a radiator 13 is attached to a 
frame extending under a cab 3 of a cab-over-type vehicle 1. In 
FIG. 1, the left side of the radiator 13 corresponds to the front 
direction of the vehicle 1. In many cases, the radiator 13 is 
obliquely disposed in order to increase surface e?iciency. 
[0039] MeanWhile, in the case of a truck, rotation is trans 
mitted from a pulley provided on a crankshaft of an engine to 
a pulley provided on a rotary shaft of a rotary fan 11. In such 
a case, the rotary fan 11 is attached to an engine section 5 
present on the right side of the rotary fan 11 in FIG. 1. 
[0040] The rotary fan 11 can be of an axial ?oW type or a 
centrifugal ?oW type. When an axial-?oW-type fan is 
mounted, an air ?oW leaks at the clearance betWeen the end of 
the fan and the shroud, and the amount of air passing through 
the radiator 13 decreases. In contrast, When a centrifugal 
?oW-type fan is amounted, leakage Which causes a drop in air 
amount, can be prevented. Therefore, a centrifugal-?oW-type 
fan is desirably used for the rotary fan 11. The centrifugal 
?oW-type rotary fan 11 can be obtained by determining the 
shape of the rotary fan 11 in consideration of the coarseness of 
the grid of the radiator 13. 
[0041] When the centrifugal-?oW-type rotary fan 11 is 
used, most of air ?oWing out of the radiator 13 and through the 
rotary fan 11 ?oWs in the centrifugal direction of the rotary 
fan 11. Therefore, the air can be caused to How to the rear of 
the engine While avoiding the engine section 5. 
[0042] A shroud 15 is provided in order to guide to the 
rotary fan 11 air having passed through the radiator 13. 
[0043] The shroud 15 is formed of, for example, a metal or 
a resin, and is attached to the radiator 13. As shoWn in FIG. 2, 
at a portion Where the shroud 15 is attached to the radiator 13, 
the shroud 15 assumes a rectangular shape to match the shape 
of the radiator 13. The shroud 15 narroWs toWard the rotary 
fan 11, and in the vicinity of the rotary fan 11, the shroud 15 
is formed into a cylindrical shape so as to surround the rotary 
fan 11. Further, a surrounding portion 17 is provided at the 
portion formed into a cylindrical shape. 
[0044] Since the radiator 13 is obliquely disposed and the 
rotary fan 11 is disposed at a position higher than the radiator 
13, an upper portion of the shroud 15 extends upWard of the 
radiator 13 from a portion Where the shroud 15 is attached to 
an upper portion of the radiator 13 and reaches the surround 
ing portion 17. 
[0045] In the radiator-shroud structure of the present 
embodiment, a guide portion 23 extending in the centrifugal 
direction of the rotary fan 11 is provided at the circumferen 
tial edge portion of the surrounding portion 17 so as to prevent 
turbulence of the centrifugal ?oW. In addition, a cylindrical 
portion 19 and a ?xing portion 21 are provided inside the 
shroud 15 so as to prevent air from reversely ?oWing from the 
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rotary fan 11 to the interior of the shroud 15. However, the 
guide portion 23 may be omitted. 
[0046] The guide portion 23, assuming a disk-like shape, 
has an inner diameter equal to the diameter of the surrounding 
portion 17. The guide portion 23 may be ?xed to a circum 
ferential edge portion of the surrounding portion 17 by use of 
rivets or the like, or be formed as a single member together 
With the surrounding portion 17 and other portions of the 
shroud. The Width of the guide portion 23 is preferably set to 
about 6% the diameter of the rotary fan 11. For example, in 
the case Where the rotary fan 11 has a diameter of 500 mm, a 
good result is attained When the Width of the guide portion 23 
is set to 30 mm. 

[0047] Meanwhile, the cylindrical portion 19 is preferably 
concentric With the surrounding portion 17, and has a diam 
eter smaller than that of the surrounding portion 17 and 
approximately equal to the diameter of the rotary fan 11. The 
cylindrical portion 19 is attached to the shroud 15 to be 
juxtaposed With the rotary fan 11. 
[0048] That is, as shoWn in FIG. 1, at an upperpor‘tion ofthe 
shroud 15 Where the surrounding portion 17 projects from an 
upper portion of the radiator 13, the cylindrical portion 19 is 
attached directly to the Wall surface of the shroud 15. Mean 
While, in a portion loWer than the upper portion, the cylindri 
cal portion 19 is ?xed to the shroud 15 via the ?xing portion 
21. 

[0049] The ?xing portion 21 assumes a crescent shape hav 
ing an inner diameter equal to the diameter of the cylindrical 
portion 19, and an outer diameter approximately equal to the 
diameter of the surrounding portion 17. The ?xing portion 21 
is ?xed to the circumferential edge portion of the surrounding 
portion 17 on the side toWard the radiator 13. The cylindrical 
portion 19 is ?xed to the shroud 15 by means of ?xing the 
cylindrical portion 19 to a radially inner portion of the ?xing 
portion 21. 
[0050] The cylindrical portion 19 is ?xed to the upper por 
tion of the shroud 15 and the ?xing portion 21 by use of rivets 
or the like, and similarly, the ?xing portion 21 is ?xed to the 
circumferential edge portion (on the side toWard the radiator 
13) of the surrounding portion 17 by use of rivets or the like. 
[0051] The smaller the gap G betWeen the end of the cylin 
drical portion 19 and the rotary fan 11, the smaller the amount 
of reversely ?oWing air 25 Which enters the interior of the 
shroud 15 and the greater the change ratio of air amount. 
Therefore, the Width W of the cylindrical portion 19 is pref 
erably increased to a possible extent. HoWever, since the 
shroud 15 is mounted to the radiator and the rotary fan 11 is 
mounted to the engine section 5, in actuality, the Width W of 
the cylindrical portion 19 is set to secure a minimum gap 
required for preventing the shroud 15 and the rotary fan 11 
from contacting due to vibration during travel. For example, 
When the Width W of the cylindrical portion 19 is set such that 
the gap G betWeen the end of the cylindrical portion 19 and 
the rotary fan 11 becomes about 20 mm, the amount of air 
passing through the radiator 13 can be increased suf?ciently. 
[0052] FIG. 3(a) is a sectional vieW of upper portions of the 
radiator 13, the shroud 15, and the rotary fan 11 of the present 
embodiment, the vieW shoWing ?oWs of air. Since the cylin 
drical portion 19 is ?xedly provided inside the surrounding 
portion 17, the reverse ?oW toWard the interior of the shroud 
does not enter an interior space of the shroud 15 inside the 
cylindrical portion 19, and is discharged in the centrifugal 
direction of the rotary fan 11. Even When a portion of the 
reversely ?oWing air 25 enters the space inside the cylindrical 
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portion 19, its ?oW amount can be reduced to a small amount 
by means of the cylindrical portion 19. 

[0053] As described above, the reversely ?oWing air 25, 
Which ?oWs from the rotary fan 11 into the interior of the 
cylindrical portion 19, is eliminated or reduced, air 27 from 
the radiator can ?oW into the rotary fan 11 Without being 
hindered by the reversely ?oWing air 25. Thus, the amount of 
air passing through the radiator 13 increases, and the cooling 
capacity is enhanced. 

[0054] MeanWhile, as shoWn in FIG. 3(b), in a loWer por 
tion of the shroud 15, the reversely ?oWing air 25 toWard the 
interior of the shroud is prevented from ?oWing toWard the 
upstream side of the fan 11 by means of the ?xing portion 21 
and the cylindrical portion 19. Thus, the air 27 from the 
radiator 13 can ?oW straight toWard the rotary fan 11 Without 
being hindered by the reversely ?oWing air 25, Whereby the 
amount of air passing through the radiator 13 increases. 

[0055] FIG. 4 is a table shoWing, for comparison, the 
amount of air pas sing through the radiator in the case Where a 
conventional shroud structure is employed and that in the case 
Where the shroud structure of the present embodiment is 
employed. The table shoWs the results of a bench test in Which 
each shroud structure Was experimentally manufactured, and 
the amount of air passing through the radiator Was measured. 
In the table, a portion composed of the cylindrical portion 19 
and the ?xing portion 21 is referred to as a “partition Wall.” 

[0056] First, in the case Where the partition Wall composed 
of the cylindrical portion 19 and the ?xing portion 21 Was 
provided in the conventional shroud structure, the amount of 
air passing through the radiator increased by 3.2% from that 
in the case Where the conventional shroud structure Was used 
as is. This result is for the case Where the Width of the cylin 
drical portion 19 Was set such that the gap G betWeen the 
rotary fan 11 and the end of the cylindrical portion 19 became 
about 20 mm. 

[0057] MeanWhile, in the case Where only a guide portion 
23 (having a Width of 30 mm corresponding to about 6% the 
diameter of the rotary fan 11) Was provided in the conven 
tional shroud structure, the amount of air passing through the 
radiator increased by 2.9% from that in the case Where the 
conventional shroud structure Was used as is. 

[0058] Further, in the case Where the shroud structure of the 
present embodiment having the partition Wall and the guide 
portion 23 Was employed, the amount of air passing through 
the radiator increased by 7. 8% from that in the case Where the 
conventional shroud structure Was used as is. 

[0059] The results of this experiment shoW that although 
the air amount increases in the case Where only one of the 
partition Wall and the guide portion 23 is provided, When both 
the partition Wall and the guide portion 23 are provided, an 
effect Which is greater than the sum of an effect attained 
through provision of the partition Wall only and an effect 
attained through provision of the guide portion 23 only, and 
shoW that providing both the partition Wall and the guide 
portion 23 is desirable. 
[0060] As described above, the guide portion 23 is provided 
at the circumferential edge portion of the surrounding portion 
17 of the shroud 15, the cylindrical portion 19 is provided 
inside the shroud 15, and the ?xing member 21 is provided at 
the loWer portion of the shroud 15 so as to ?x the cylindrical 
portion 19 thereto. With this structure, the How of air dis 
charged from the centrifugal-?oW-type rotary fan 11 is recti 
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?ed, and the amount of air passing through the radiator 13 is 
increased, Whereby the cooling capacity of the radiator 13 can 
be enhanced. 
[0061] The present invention is not limited to the above 
described embodiment, and may be modi?ed in various man 
ners, and these modi?cations fall Within the technical scope 
of the present invention. For example, in the present embodi 
ment, the Width of the guide portion 23 is set to about 6% the 
diameter of the rotary fan 11, and the Width of the cylindrical 
portion 19 is set such that the distance betWeen the end of the 
cylindrical portion 19 and the rotary fan 11 becomes about 20 
mm. HoWever, these Widths can be set to different Widths in 
consideration of the shapes of the shroud 15 and the rotary fan 
1 1 and the change ratio of air amount. Further, the shroud may 
be ?xed to the engine or the frame, rather than the radiator. 
Moreover, the vehicle is not limited to the cab-over-type 
vehicle, and the present invention can be applied to a hood 
type vehicle. 

INDUSTRIAL APPLICABILITY 

[0062] By virtue of the radiator-shroud structure according 
to the present invention, turbulence of air ?oWing out of the 
rotary fan 11 in the centrifugal direction can be recti?ed by 
means of the guide portion 23, and the reverse ?oW toWard the 
interior of the shroud 15 can be prevented by means of the 
partition Wall composed of the cylindrical portion 19 and the 
?xing portion 21. Thus, the amount of air passing through the 
radiator 13 can be increased, and the cooling capacity of the 
radiator 13 can be enhanced. 

1. A radiator-shroud structure comprising: 
a rotary fan Which produces a centrifugal How of air; 
a radiator provided in the, vicinity of the rotary fan; and 
a shroud for forming an air guide passage extending from 

the radiator toWard the rotary fan, the radiator-shroud 
structure being characteriZed by comprising: 

a surrounding portion Which surrounds the outer circum 
ference of the rotary fan at an one end of the shroud; 
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a cylindrical portion Which is smaller in diameter than the 
surrounding portion; and 

a ?xing portion for ?xing the cylindrical portion inside the 
surrounding portion such that one end of the cylindrical 
portion faces the rotary fan, Wherein 

the ?xing portion is formed such that the ?xing portion 
prevents passage of air outside the cylindrical portion 
Within the shroud. 

2. A radiator-shroud structure according to claim 1, 
Wherein the cylindrical portion is approximately equal in 
diameter to the rotary fan, and is disposed such that the 
cylindrical portion is juxtaposed With an outer circumferen 
tial portion of the rotary fan. 

3. A radiator-shroud structure according to claim 1, 
Wherein the Width of the cylindrical portion is set such that a 
circumferential edge portion of the cylindrical portion does 
not come into contact With the rotary fan and the distance 
betWeen the circumferential edge portion of the cylindrical 
portion and the rotary fan can be decreased to a possible 
degree. 

4. A radiator-shroud structure according to claim 1, 
Wherein the Width of the cylindrical portion is set such that the 
distance betWeen the circumferential edge portion of the 
cylindrical portion and the rotary fan becomes about 20 mm. 

5. A radiator-shroud structure according to claim 1, further 
comprising a guide portion extending radially outWard from 
the circumferential edge of the surrounding portion. 

6. A radiator-shroud structure according to claim 5, 
Wherein the guide portion has a Width about 6% the diameter 
of the rotary fan. 

7. A radiator-shroud structure according to claim 5, 
Wherein the cylindrical portion is approximately equal in 
diameter to the rotary fan, and is disposed such that the 
cylindrical portion is juxtaposed With an outer circumferen 
tial portion of the rotary fan. 

* * * * * 


