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A DUCT PANEL 

 

TECHNICAL FIELD 

 5 

[0001] The present invention relates broadly to a duct panel, a method of manufacturing 

the same, a duct section and a method of installing a duct. 

 

BACKGROUND 

 10 

[0002] Air ducts are used in conjunction with a heating, ventilation and air conditioning 

(HVAC) system of a building to deliver and remove air. An air duct typically comprises 

multiple short sections that are assembled together. Depending on the requirements and 

the building regulations, different sizes and types of air ducts can be installed in the 

building.  15 

 

[0003] Conventionally, the air duct is installed on site, as part of the site construction 

works. For example, metal sheets are bent into a metal duct and an insulation layer is 

subsequently disposed around the metal duct. The installation work is typically carried 

out manually. The quality of the air duct may vary, depending on the workmanship. The 20 

wastage of materials may increase and the insulation performance may also be 

compromised. 

 

[0004] Also, most of the air ducts are at ceiling level, thus the installation work has to be 

carried out at an elevated height. This may pose danger to the workers and cause low 25 

productivity in the installation work. In an existing solution, the air duct may be fabricated 

in a fabrication workshop off-site before being transported to the site. However, the air 

ducts are mostly bulky. Thus, it may be difficult and cumbersome to transport the air 

ducts to the site.  Furthermore, the air ducts are awkward to handle and require large 

storage areas.  30 

 

[0005] A need therefore exists to provide a duct panel that seeks to address at least 

some of the problems above or to provide a useful alternative. 
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[0016] According to a second aspect of the present invention, there is provided a duct 

section comprising a plurality of duct panels as defined in the first aspect, the duct 

panels forming an enclosed cross-section.  

 

[0017] Adjacent duct panels may be attached to each other along a length-wise 5 

direction of each panel using a locking mechanism.  

 

[0018] According to a third aspect of the present invention, there is provided a method 

of manufacturing a duct panel, the method comprising the steps of: 

disposing an insulation layer between a first support layer and a second support 10 

layer to form a laminate structure, the laminate structure having an end width;  

attaching an end cap to the end width; and 

coupling a mounting flange to the end cap, 

wherein the end cap and the mounting flange are made of different materials, 

and 15 

wherein the mounting flange and the second support layer form a unitary 

construction. 

 

[0019] The insulation layer may be made of polyisocyanurate (PIR).  

 20 

[0020] The end cap may be made of a plastic material and the mounting flange may 

be made of a metal.  

 

[0021] The plastic material may be polyvinyl chloride (PVC).  

 25 

[0022] The first support layer may be made of a material selected from a group 

consisting of galvanised steel, aluminium and stainless steel.  

 

[0023] The second support layer may be made of a material selected from a group 

consisting of galvanised steel, aluminium and stainless steel. 30 

 

[0024] According to a fourth aspect of the present invention, there is provided a method 

of installing a duct, the method comprising:  

 assembling a plurality of duct panels as defined in the first aspect to form a 

duct section; and  35 
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 mounting the duct section to at least one adjacent duct section using the 

respective mounting flanges. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

 5 

[0025] Embodiments of the invention will be better understood and readily apparent 

to one of ordinary skill in the art from the following written description, by way of 

example only, and in conjunction with the drawings, in which: 

 

[0026] Figure 1A shows a schematic diagram illustrating a view of a duct panel 10 

according to an example embodiment.  

 

[0027] Figure 1B show a schematic diagram illustrating another view of the duct panel of 

Figure 1A.  

 15 

[0028] Figure 2 shows a schematic diagram illustrating a four-sided duct section having 

four duct panels of Figures 1A and 1B. 

 

[0029] Figure 3 shows a schematic diagram illustrating two adjacent four-sided duct 

sections being assembled together to form a duct according to an example embodiment. 20 

 

[0030] Figure 4 shows a schematic diagram illustrating an enlarged view of an assembly 

of two adjacent mounting flanges according to an example embodiment. 

 

DETAILED DESCRIPTION 25 

 

[0031] Figures 1A and 1B show schematic diagrams illustrating a duct panel 100 

according to an example embodiment. The duct panel 100 comprises a laminate 

structure 102 having an insulation layer 104 disposed between a first support layer 105, 

represented as first metal layer 105, and a second support layer 106, represented as 30 

second metal layer 106. The laminate structure 102 has at least one end width, 

represented in Figures 1A and 1B as first end width 108, and second end width 110. A 

first end cap 112 is attached to the first end width 108 and a second end cap 114 is 
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attached to the second end width 110. The first end cap 112 and the second end cap 

114 are configured to be coupled to a first mounting flange 116 and a second mounting 

flange 118 respectively. The first and second end caps 112, 114 comprise different 

materials from the first and second mounting flanges 116, 118. The first mounting flange 

116 and second mounting flange 118 are configured to mount the duct panel 100 to an 5 

external structure (not shown), e.g. a mounting flange of an adjacent duct section.  

 

[0032] The insulation layer 104 in the example embodiment is a thin rectangular layer 

and has a first surface 120 and second surface 122. The first surface 120 is attached to 

the first metal layer 105 and the second surface 122 is attached to the second metal 10 

layer 106 to form the laminate structure 102. The insulation layer 104 has two 

substantially parallel length sides. Each length side abuts a corresponding length side of 

an adjacent insulation layer (not shown) when two duct panels are assembled together. 

The length sides may have different surface structures along the thickness of the 

insulation layer 104, e.g. serrated or sloped, which correspond to a surface structure of 15 

the corresponding length side. The surface structures may increase the contact between 

the abutting length sides, to enhance the abutment. The abutment of the length sides of 

the respective duct panels may further be enhanced by using an adhesive means, e.g. 

glue. It will be appreciated by a person skilled in the art that the insulation layer 104 may 

be of other shapes, e.g. triangular, etc., which may be used for linking two adjacent duct 20 

panels with the end width being disposed perpendicularly to each other. 

 

[0033] In an embodiment of the present invention, the insulation layer 104 is made of 

polyisocyanurate (PIR). PIR may be a suitable material because it has relatively high 

thermal resistance, high R-value (R6 per inch) and low K-factor (0.023 w/m-k). It will be 25 

appreciated by a person skilled in the art that the insulation layer 104 may be made of 

other materials and PIR is one of the examples.  

 

[0034] Typically, the insulation layer 104 which is made of PIR has a thickness between 

20-40mm. In general, the thickness of the insulation layer 104 increases with the width 30 

of the duct panel 100, since a wider duct panels are typically used for ducts which supply 

air with a higher flow rate, which in turn require better insulation. In an embodiment, the 

density of the PIR insulation layer 104 is about 50kg/m3 ± 2kg/m3. The insulation layer 
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104 is usually made in standard lengths, e.g. less than 2 metres. This may simplify the 

manufacturing process of the duct panel 100. It will be appreciated by a person skilled in 

the art that the thickness and density of the insulation layer 104, as well as the length 

may vary in different embodiments, depending on e.g. the desired insulation 

performance, ease of transportation or storage and where the duct panel will be 5 

installed. 

 

[0035] Typically, the first metal layer 105 is made of galvanized steel, aluminium or 

stainless steel. Similarly, the second metal layer 106 can be made of galvanized steel, 

aluminium or stainless steel. These materials are substantially durable and thus the 10 

metal layers 105, 106 are typically reasonably thin, e.g. thickness of less than 1mm. 

These metal layers 105, 106 may advantageously provide a more rigid structure 

supporting the insulation layer 104 as compared to the conventional duct which uses 

aluminium foil. Additionally, the surface of the metal layers 105, 106 may be anti-

corrosive. The surface may also be treated, for example painted, to further enhance the 15 

anti-corrosive properties or the aesthetic of the duct. In use, the first metal layer 105 

forms an internal surface of the duct and the second metal layer 106 forms an external 

surface of the duct. It will be appreciated by a person skilled in the art that the first metal 

layer 105 and second metal layer 106 may be made of different materials, depending on 

e.g. costs and building regulations. Further, it will also be appreciated that the first 20 

support layer and second support layer may be made of non-metal materials, e.g. 

composite or plastic, that have comparable thermal and structural properties and the 

materials provided above are only some of the examples. 

 

[0036] It is also shown in Figures 1A and 1B that the second metal layer 106 includes a 25 

locking mechanism in the form of a snap-lock member 124. This snap-lock member 124 

is configured to interlock with a corresponding snap-lock member of another duct panel 

when two adjacent duct panels are assembled together. The interlock between the snap-

lock members of adjacent duct panels may allow the assembly work to be easier and a 

tighter assembly between adjacent duct panels. In another embodiment, the snap-lock 30 

member 124 may be disposed on the first metal layer 105 or on both the first metal layer 

105 and the second metal layer 106. 

 



   
   

  
  

7

[0037] In the example shown in Figures 1A and 1B, the first end cap 112 and the 

second end cap 114 are attached to the first end width 108 and the second end width 

110 of the laminate structure 102 respectively. Specifically, the end caps 112, 114 grip 

the laminate structure 102 at the first metal layer 105 and the second metal layer 106. 

 5 

[0038] Each of the lateral sides of the end caps 112, 114 are typically structured to flush 

with the length sides of the insulation layer. For example, in Figure 1B, both the lateral 

sides of the end caps 112, 114 are sloped to correspond to the surface structure of the 

length sides which have a sloped configuration. In an embodiment, the end caps 112, 

114 have a textured surface, e.g. saw-toothed surface. Glue may be applied to the 10 

textured surface before attaching the textured surface to the first end width 108. The 

textured surface may advantageously provide a more secure attachment. 

 

[0039] As shown in Figures 1A and 1B, the first mounting flange 116 and the second 

mounting flange 118 form a unitary construction with the second metal layer 106. For 15 

example, the mounting flanges 116, 118 and the second metal layer 106 may be bent 

from a single metal sheet. It will be appreciated by a person skilled in the art that other 

manufacturing processes may also be used to form the unitary construction, for example 

aluminium extrusion. In another embodiment, the first mounting flange 114 and the 

second mounting flange 116 are configured to be removably attached to the second 20 

metal layer 106. In other words, the mounting flanges 116, 118 and the second metal 

layer 106 are all independent structures. In both cases, holes are usually made through 

the flange for mounting the duct panel 100. The mounting flanges 116, 118 are normally 

made of materials that are substantially ductile, e.g. metal.  

 25 

[0040] In Figures 1A and 1B, the first end cap 112 has a locking member 126 that 

engages with a corresponding locking member 128 of the first mounting flange 116, the 

locking members 126, 128 interlock adjacent the second metal layer 106. The second 

end cap 114 also engages with the second mounting flange 118 in the same 

configurations. As a result, the first mounting flange 116 and the second mounting flange 30 

118 extend outwardly in relative to the second metal layer 106. It will be appreciated by 

a person skilled in the art that the end caps 112, 114 may engage with the respective 
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mounting flanges 116, 118 in other configurations. For example, the mounting flanges 

116, 118 may be fastened to the end caps 112, 114 using a fastener, such as a screw. 

[0041] In use, the portion of the end caps 112, 114 adjacent the first metal layer 105 is 

exposed to the air flowing in the duct. The air flowing in the duct is often at a different 

temperature from the air outside of the duct. To reduce heat transfer through the end 5 

caps 112, 114 and to prevent a potential thermal bridge in the duct panel 100, the end 

caps 112, 114 are typically made of material with high thermal resistance, e.g. a plastic 

material such as polyvinyl chloride (PVC). This may advantageously reduce unwanted 

heat gain or loss in the air flowing in the duct. It will be appreciated by a person skilled in 

the art that the end caps 112, 114 may be made of other materials with suitable heat 10 

resistance and PVC is one of the examples. 

 

[0042] Figure 2 shows a schematic diagram illustrating a four-sided duct section 200 

having four duct panels 202a, 202b, 202c, 202d of Figures 1A and 1B. It is shown that a 

first duct panel 202a, a second duct panel 202b and a third duct panel 202c have been 15 

assembled together, forming three sides of the duct section 200 with a “C” shaped 

structure. A fourth duct panel 202d is being assembled into the “C” shaped structure. As 

explained above in respect to Figures 1A and 1B, the assembly of two adjacent duct 

panels causes the corresponding length sides of the insulation layers in the duct panels 

to abut each other. In this example, the length sides of the insulation layer in the fourth 20 

duct panel 202d are abutting the corresponding length sides of the insulation layers in 

the first duct panel 202a and the third duct panel 202c.  

 

[0043] The fourth duct panel 202d has a first mounting flange 204a and a second 

mounting flange 204b. A first corner piece 206a, a second corner piece 206b, a third 25 

corner piece 206c and a fourth corner piece 206d are inserted into each side of the first 

and second mounting flanges 204a, 204b respectively. The corner pieces 206a, 206b, 

206c, 206d may be in different configurations, e.g. a single L-shaped piece or a 

combination of 2 I-shaped pieces. The corner pieces 206a, 206b, 206c, 206d may have 

through-holes 208 for insertion of fasteners (not shown), e.g. screw and bolt. The corner 30 

pieces 206a, 206b, 206c, 206d are subsequently inserted into the corresponding 

mounting flanges of the first duct panel 202a and the third duct panel 202c. Fasteners 

may be inserted into the through-holes 208 for affixing the corner pieces 206a, 206b, 
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206c, 206d to the respective mounting flanges 202a, 202c, 202d or, as described with 

respect to Figure 4 below, for affixing the duct section 200 to an adjacent external 

structure (not shown), e.g. an adjacent duct section. The snap-lock members, e.g. 210a, 

210b, of the metal layers in each of the duct panels 202a, 202c, 202d may also interlock 

with the corresponding snap-lock members in the adjacent duct panels 202a, 202c, 5 

202d. 

 

[0044] Figure 3 shows a schematic diagram illustrating two adjacent four-sided duct 

sections 302a, 302b being assembled together to form a duct. It is shown that a first duct 

section 302a is being attached to a second duct section 302b. Each of the duct sections 10 

302a, 302b has four mounting flanges that extend outwardly. Typically, a seal with 

suitable thermal resistance may be disposed between the mounting flanges 304a, 304b, 

304c, 304d of the first duct section 302a and the mounting flanges 306a, 306b, 306c, 

306d of the second duct section 302b, to make the connection between the mounting 

flanges 304a, 304b, 304c, 304d of the first duct section 302a and the mounting flanges 15 

306a, 306b, 306c, 306d of the second duct section 302b substantially fluid-tight.  

 

[0045] Figure 4 shows a schematic diagram illustrating an enlarged view of an example 

assembly of two adjacent mounting flanges 402a, 402b. It is shown that a first mounting 

flange 402a and a second mounting flange 402b are mounted to a first duct panel 404a 20 

and a second duct panel 404b respectively. In this embodiment, the first mounting flange 

402a and the second mounting flange 402b form unitary construction with a first metal 

layer 406a and a second metal layer 406b respectively. Further, each duct panels 404a, 

404b has an end cap 408a, 408b, which is attached to an end width of the duct panels 

404a, 404b. Each of the end caps 408a, 408b has a locking member 410a, 410b that 25 

engages with a corresponding locking member 412a, 412b of the mounting flanges 

402a, 402b. 

 

[0046] A seal 414 can be seen being disposed between the first and second duct panels 

404a, 404b. The first mounting flange 402a is mounted to the second mounting flange 30 

402b using a screw 416 and a nut 418. A snap-fit member 420 can also be used to 

press the mounting flanges 402a, 402b together to further strengthen the mounting and 

prevent accumulation of water or dirt if the duct is installed outdoors. It will be 
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appreciated by a person skilled in the art that other fasteners may be used to mount the 

adjacent mounting flanges 402a, 402b, and using screws and nuts are only one of the 

examples. In addition, it will be appreciated that the assembly between the adjacent 

mounting flanges 402a, 402b may include other structural components, e.g. an 

enforcement member within the flange to prevent breaking of the mounting flanges 5 

402a, 402b.  

 

[0047] Comparing the duct panel 100 of the example embodiments with a conventional 

duct panel, the duct panel 100 of the example embodiments may allow a more efficient 

energy use in the HVAC system. Specifically, the energy loss or gain may reduce as a 10 

result of better insulation in the duct. For example, the duct panel 100 has the PVC end 

caps 112, 114 which may reduce heat transfer through the end caps. This may also 

prevent thermal bridge in the duct panel, and thus the duct.  

 

[0048] The duct panels of the example embodiments are manufactured off-site and 15 

transported to site in the panel form which is relatively compact. The duct panels can be 

assembled together on-site using snap-fit engagement to form a duct section. For 

example, the end caps 112, 114 are coupled to the mounting flanges 116, 118 using 

locking members. Additional insulation to the duct may not be required. This may 

substantially reduce duct insulation work and the noise level generated on-site. Also, the 20 

duct may advantageously be lighter and stronger than the conventional duct. Other 

advantages of the duct panel may include less waste due to reduced manual insulation 

work, increased productivity on-site, environmentally-friendly product due to 

formaldehyde free materials being used.  

 25 

[0049] It will be appreciated by a person skilled in the art that numerous variations 

and/or modifications may be made to the present invention as shown in the specific 

embodiments without departing from the spirit or scope of the invention as broadly 

described. The present embodiments are, therefore, to be considered in all respects to 

be illustrative and not restrictive. 30 








