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(57) Abstract: An enclosure for a genset comprises a container defining an internal volume for housing the genset. The container
comprises a container floor, a container roof, a pair of container sidewalls disposed parallel to a longitudinal axis of the container, and a
pair of container endwalls disposed at longitudinal ends of the container. A side cap is positioned parallel to each of the pair of container
sidewalls along a longitudinal length of the container, each of the side caps sealed to edges of the corresponding container sidewall

so as to define an acoustic cavity therebetween.

[Continued on next page]



WO 2020/102082 A1 {1100} 00P 000000 OO 0

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:
— as to applicant's entitlement to apply for and be granted a
patent (Rule 4.17(ii))

Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



WO 2020/102082 PCT/US2019/060737

GENSET ENCLOSURES WITH LOW ACOUSTIC NOISE
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to and benefit of U.S. Provisional
Application No. 62/767,918, filed November 15, 2018, the entire disclosure of which is

hereby incorporated by reference herein.
TECHNICAL FIELD

[0002] The present disclosure relates generally to enclosures for housing commercial

engines and generator sets (gensets).
BACKGROUND

[0003] Large commercial internal combustion engines and gensets are used
extensively for physical power production (such as pumps or other shaft power outputs)
and power generation and are deployed at a desired deployment site to meet power
requirements at the deployment site. Gensets are often housed in containers such as
shipping containers. The standard shipping containers used by the shipping industry
generally follow the International Organization for Standardization (ISO) 6346 standard.
One feature desired from genset enclosures is acoustic noise reduction. While mufflers
and silencers coupled to exhaust of the genset provide acoustic noise reduction, a

significant amount of noise still leaks from the container housing the genset.
SUMMARY

[0004] Embodiments described herein relate generally to enclosures for housing
gensets, and in particular, to enclosures that include a container that houses the genset, and
side caps mounted to sidewalls of the container so as to form an acoustic cavity

therebetween, which provides significant reduction in acoustic noise.

[0005] In some embodiments, an enclosure for a genset comprises a container defining
an internal volume for housing the genset. The container comprises a container floor, a
container roof, a pair of container sidewalls disposed parallel to a longitudinal axis of the

container, and a pair of container endwalls disposed at longitudinal ends of the container.
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A side cap is positioned parallel to each of the pair of container sidewalls along a
longitudinal length of the container, each of the side caps sealed to edges of the

corresponding container sidewall so as to define an acoustic cavity therebetween.

[0006] In some embodiments, a method for reducing acoustic noise emanating from a
container configured to house a genset comprises: cutting a first container in half along a
longitudinal axis thereof to form a side cap first portion and a side cap second portion;
removing a roof of the side cap first portion; disposing the side cap second portion on top
of the side cap first portion to form a side cap; disposing the side cap parallel to a
corresponding container sidewall of the container housing the genset; and securing the side

cap to the container.

[0007] It should be appreciated that all combinations of the foregoing concepts and
additional concepts discussed in greater detail below (provided such concepts are not
mutually inconsistent) are contemplated as being part of the inventive subject matter
disclosed herein. In particular, all combinations of claimed subject matter appearing at the
end of this disclosure are contemplated as being part of the inventive subject matter

disclosed herein.
BRIEF DESCRIPTION OF DRAWINGS

[0008] The foregoing and other features of the present disclosure will become more
fully apparent from the following description and appended claims, taken in conjunction
with the accompanying drawings. Understanding that these drawings depict only several
implementations in accordance with the disclosure and are therefore, not to be considered
limiting of its scope, the disclosure will be described with additional specificity and detail

through use of the accompanying drawings.

[0009] FIG. 1 is an end view of an enclosure for housing a genset, according to an

embodiment.
[0010] FIG. 2 is a top view of the enclosure of FIG. 1.

[0011] FIG. 3 a perspective view of an enclosure including a container for housing a

genset, according to another embodiment.
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[0012] FIG. 4 is a top view of the enclosure of FIG. 3 with a roof of the container

removed.

[0013] FIG. 5 is a side cross-section view of a portion of a container sidewall of the

container of FIGS. 3-4, taken along the line X-X in FIG. 4.

[0014] FIG. 6 is a schematic illustration of a support structure configured to secure a

plurality of acoustic dampening material layer panels therein.

[0015] FIG. 7 is a side view of a ducted cavity acoustic material (DCAM) panel,

according to an embodiment.

[0016] FIG. 8 shows plots of acoustic noise being detected around a genset with, and

without the enclosure of FIGS. 3-4.

[0017] FIG. 9 is a schematic flow diagram of a method for reducing acoustic noise of a

container for a genset, according to an embodiment.

[0018] Reference is made to the accompanying drawings throughout the following
detailed description. In the drawings, similar symbols typically identify similar
components, unless context dictates otherwise. The illustrative implementations described
in the detailed description, drawings, and claims are not meant to be limiting. Other
implementations may be utilized, and other changes may be made, without departing from
the spirit or scope of the subject matter presented here. It will be readily understood that
the aspects of the present disclosure, as generally described herein, and illustrated in the
figures, can be arranged, substituted, combined, and designed in a wide variety of different

configurations, all of which are explicitly contemplated and made part of this disclosure.
DETAILED DESCRIPTION

[0019] Embodiments described herein relate generally to enclosures for housing
gensets, and in particular, to enclosures that include a container that houses the genset, and
side caps mounted to sidewalls of the container so as to form an acoustic cavity

therebetween, which provides significant reduction in acoustic noise.
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[0020] Embodiments described herein may provide one or more of several advantages
including, for example: (1) mounting side caps on sidewalls of genset containers, thereby
forming acoustic cavities therebetween that provide additional reduction in acoustic noise;
(2) forming the side caps from standard containers, thereby facilitating manufacturing; (3)
providing additional acoustic noise reduction by using various acoustic layers including an
acoustic barrier layer and an acoustic dampening material layer; and (4) providing greater

than 50dB reduction in acoustic noise generated by a genset.

[0021] While embodiments described herein generally refer to enclosures including
containers such as ISO containers, it should be understood that various embodiments
described herein are equally applicable to any container or housing, for example, any

housing made from flat sheet metal or die-stamped sheet metal.

[0022] FIG. 1 is an end view, and FIG. 2 is a top view of an enclosure 100 for housing
a genset 10, according to an embodiment. The genset 10 can include an engine (e.g., a
diesel engine, a gasoline engine, a natural gas engine, a dual fuel engine, a biodiesel
engine, an E85 engine, a flex fuel engine, a gas turbine, etc.) and a generator coupled
thereto. In various embodiments, the engine may be include a high horse power (HHP)

engine capable of providing power in the range of 500 hp to 4,500 hp or even more.

[0023] The enclosure 100 includes a container 110 defining an internal volume for
housing the genset 10. The container 110 includes a container floor 112, a container roof
114 and a pair of container sidewalls 116 positioned parallel to a longitudinal axis AL of
the container 110. The container floor 112 and the container roof 114 are coupled at their
lateral edges to edges of the corresponding container sidewalls 116. One or more doors
(not shown) may be provided in one or both of the container sidewalls 116 to allow an
operator of the genset 10 (e.g., maintenance or repair personnel) to enter the internal
volume defined by the container 110 and access the genset 10. A pair of container
endwalls 118 are positioned at longitudinal ends of the container 110 and coupled to
corresponding edges of the container floor 112, the container roof 114 and the pair of
container sidewalls 116 so as to seal the container 110. The container floor 112, roof 114,
sidewalls 116, and endwalls 118 may be formed from any suitable material, for example,
corrugated weathering steel. Furthermore, the container 110 may have the dimensions of a

standard ISO container (e.g., a length of about 6.1 meters, 12.2 meters, 14.6 meters or
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about 16.2 meters and a height of about 2.59 meters, 2.9 meters, or about 3.2 meters). In
other embodiments, the container 110 may include a non-ISO container, for example, any
non-standard sized ISO container. The container 110 may be formed from flat sheet metal,
die-stamped sheet metal or a non-metallic material (e.g., wood, plastics, reinforced

polymers, cement, concrete, fiber glass, carbon fiber, etc.).

[0024] In various embodiments, inner surfaces of the container floor 112, the container
roof 114, the pair of container sidewalls 116, and the pair of container endwalls 118 may
be lined with fibrous acoustic dampening materials (e.g., rock wool, glass wool, mineral
wool, etc.) or non-fibrous acoustic dampening materials (e.g., polyurethane foam,

melamine foam, etc.).

[0025] In some embodiments, the container 110 may be disposed on the ground. In
other embodiments, the container 110 may be mounted on a fuel tank (not shown) that is

disposed on the ground, or mounted on skids (not shown) that are disposed on the ground.

[0026] The container 110 is configured to provide efficient air flow to cool the genset
10 and provide intake air for the engine of the genset 10. As shown in FIG. 2, the
container 110 includes an air inlet 130 defined in the container roof 114. The air inlet 130
may include louvers 132 or otherwise openings that allow air to enter the container 110,
while redirecting water (e.g., due to rainfall) away from the genset 10 to predefined water
drainage areas of the container 110. An air outlet 140 is also provided in the container roof
114. Louvers 142 or otherwise openings may also be provided in the air outlet 140 that
allow air to enter the container 110 while redirecting water away from the genset 10
towards predefined water drainage areas. In other embodiments, the air inlet 130 and the
air outlet 140 may be provided in at least one of the container roof 114, the pair of

container endwalls 118 and the pair of container sidewalls 116.

[0027] The enclosure 100 also includes a side cap 120 positioned parallel to each of the
pair of container sidewalls 116 along a longitudinal length of the container 110. Each of
the side caps 120 is sealed to edges of the corresponding container sidewall 116 so as to
define an acoustic cavity therebetween. Each of the pair of container sidewalls 116
generally provides the largest area for acoustic noise leakage. Furthermore, doors are

generally located on one or both of the pair of sidewalls 116 and also result in significant
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noise leakage when the doors are opened to access the internal volume defined by the
container 110. Thus, forming acoustic cavities around the pair of container sidewalls 116
by positioning the side caps 120 adjacent and parallel thereto provides significant noise
reduction. The side caps 120 are sealed to the container 110 so that the acoustic noise
leakage is reduced. In some embodiments, the side caps 120 span the entire length of the
container 110. In other embodiments, the side caps 120 may have a length that is shorter
than the length of the container 110, for example, strategically located at areas of the
corresponding container sidewalls 116 where noise leakage is of concern. By providing an
air filled acoustic cavity, avoiding line of sight openings, and providing a tortuous path, the

side caps 120 provide significant acoustic noise reduction.

[0028] Expanding further, each of the side caps 120 comprises a side cap floor 122, a
side cap roof 124, a pair of side cap endwalls 128 positioned at longitudinal ends of the
side cap 120, and a side cap sidewall 126 disposed distal from the corresponding container
sidewall 116. Each of the side caps 120 may be formed from the same material as the
container 110, for example, die stamped corrugated weathered steel. A side cap door 123
may be defined in one or both of the pair of side cap endwalls 128 to allow a user to enter
the acoustic cavity and subsequently enter the interior volume defined in the corresponding
container sidewall 116 via the door defined therein. In some embodiments, an acoustic
compliance layer (e.g., an acoustic foam, rubber padding, rock wool, glass wool, etc.) may
be disposed on inner surfaces of at least the side cap sidewall 126, and the side cap roof
124, to provide acoustic sealing of the interface between each of the side caps 120 and the

container 110.

[0029] In some embodiments, each of the side caps 120 may be formed by cutting
(e.g., via a reciprocating/rotating saw or plasma cutter) standard sized containers in half
(e.g., containers having half the height of the container 110) and stacking one half over the
other. Using containers to form the side caps 120 provides ease of manufacturing and
utilizing the inherent strength of the container material (e.g., die stamped corrugated
weather steel), such that the side cap 120 has sufficient stiffness without using any
additional stiffeners. This reduces manufacturing complexity and time, reduces materials
and labor cost, and reduces weight. In some embodiments, forming the side cap 120 may

include removing a roof of the bottom container half and a floor of the top container half
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before stacking and joining the halves (e.g., via welding) such that the acoustic cavity
defined between the side cap 120 and the corresponding container sidewall 116 extends
continuously from the side cap floor 122 to the side cap roof 124. In other embodiments,
the roof of the bottom container half is removed but the floor of the top container half is
not removed such that the resulting acoustic cavity formed between the side cap 120 and
the corresponding sidewall 116 includes an acoustic cavity first portion extending from the
side cap floor 122 formed by the bottom container half to the floor of the top container
half, and an acoustic cavity second portion extending from the floor of the top container
half to the roof thereof that forms the side cap roof 124. In some embodiments, the
container 110 may be elevated from the ground (e.g., mounted on a fuel tank or a mounting
platform). In such embodiments, the height of the container halves used to form the side
cap 120 are selected such that a total height of each of the side caps 120 is equals to the

elevation of the container roof 114 measured from the ground.

[0030] In some embodiments, the side caps 120 may be formed from ISO containers.
In other embodiments, the side caps 120 may be assembled using any other suitable
method, for example, welding together sheets of flat sheet metal or die-stamped steel, or
from a non-metallic material (e.g., wood, plastics, reinforced polymers, cement, concrete,
fiber glass, carbon fiber, etc.). In various embodiments, inner surfaces of the side cap floor
122, the side cap roof, 124, the side cap sidewall 126, and the pair of side cap endwalls 128
may be lined with fibrous acoustic dampening materials (e.g., rock wool, glass wool,
mineral wool, etc.) or non-fibrous acoustic dampening materials (e.g., polyurethane foam,

melamine foam, etc.).

[0031] Inner edges of at least the side cap roof 124 and the pair of side cap endwalls
128 located distal from the side cap sidewall 126 are sealed to edges of the corresponding
container sidewall 116. For example, in some embodiments, the inner edges may be
positioned flush with outer edges of the corresponding container sidewall 116. In some
embodiments, the interface or seam formed therebetween may be sealed with padding, an
adhesive, or welding. In other embodiments, an acoustic compliance layer 125 may be
positioned between the inner edges of at least the side cap roof 124 and the pair of side cap
endwalls 128, and outer edges of the corresponding container sidewall 116. The acoustic

compliance layer 125 may include, for example, a rubber strip, foam, polymers or any
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other acoustic dampening material. In some embodiments, the inner edges may be
positioned flush with the acoustic compliance layer 125 but not coupled thereto, which
may still provide sufficient acoustic sealing. In other embodiments, adhesives may be used
to seal the inner edges to the acoustic compliance layer 125. In some embodiments,
securing members 129 may be used to removably secure the side caps 120 to the container

110. Securing members 129 may include clamps, screws, nuts, bolts, rivets, etc.

[0032] In some embodiments, the enclosure 100 or any other enclosure described
herein may be transported, for example, to an installation site with the side caps 120
coupled to the container 110. In other embodiments, the side caps 120 and the container
110 may be shipped separately and the side caps 120 interfaced or otherwise coupled to the
containers 110 on site. In still other embodiments, the side caps 120 may include side cap
panels stowed within the body of the container 110 during transportation, for example, a
first side cap panel stowed proximate to the container roof 114 and a second side cap panel
stowed proximate to the container floor 112. Once the container 110 is installed at the
installation site, the side cap panels may be extended or slid out from the container 110. In
such embodiments, the first side cap panel may include a first side cap panel main portion
configured to form the side cap floor 122 and the second side cap panel may include a
second side panel main portion configured to form the side cap roof 124. Moreover, each
of the first and second side cap panels may include a first and second side cap panel
articulating portion hingedly coupled to outer edges of the first and second side cap panel
main portions, respectively and configured to articulate from outer edges of the first and
second side cap panel main portions, respectively. The outer edges of the first and second
side cap panel articulating portions may then be coupled together at their outer edges to
form the side cap sidewall 126. The side cap endwalls 128 may be similarly stored in the
container 110 or provided separately and subsequently coupled to the side cap floor 122,

the side cap roof 124, and the side cap side wall 126 so as to assemble the side cap 120.

[0033] FIG. 3 shows a perspective view and FIG. 4 shows a top view of an enclosure
200 for housing a genset 20, according to an embodiment. The genset 20 may be
substantially similar to the genset 10. The enclosure 200 includes a container 210 defining
an internal volume for housing the genset 20. The container 210 includes a container floor

(not shown), a container roof 214 and a pair of container sidewalls 216 positioned parallel
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to a longitudinal axis AL of the container 210. The container floor and the container roof
214 are coupled at their edges to the corresponding container sidewall 216. A pair of
container endwalls 218 are positioned at longitudinal ends of the container 210 and
coupled to corresponding edges of the container floor, the container roof 214 and the pair
of container sidewalls 216 so as to seal the container 210. The container floor, roof 214,
sidewalls 216, and endwalls 218 may be formed from any suitable material, for example,
corrugated weathering steel. Furthermore, the container 210 may have the dimensions of a
standard ISO container (e.g., a length of about 6.1 meters, 12.2 meters, 14.6 meters, or

about 16.2 meters and a height of about 2.59 meters, 2.9 meters, or about 3.2 meters).

[0034] A first set of doors 215 is provided in each of the container sidewalls 216
proximate to a center portion of the corresponding container sidewall 216 and configured
to provide access into the internal volume (e.g., to allow an operator of the genset 20 or
maintenance personnel to access the genset 20). A second set of doors 217 is also provided
in each of the container sidewalls 216, with each door 217 being located at one
longitudinal end of the corresponding container sidewall 216. The second set of doors 217
are provided to allow access into end portions of the container 210 that may house a

control panel for the genset 20, or water collection pans.

[0035] As shown in FIG. 4, the container 210 includes an air inlet 230 defined in the
container roof 214. The air inlet 230 may include openings (e.g., slits or openings defined
between louvers) allowing air to enter the container 210, while redirecting water (e.g., due
to rainfall) away from the genset 20 to predefined water drainage areas of the container
210, for example, provided in the end portions of the container 210. An air outlet 240 is
also provided in the container roof 214. Openings (e.g., slits or openings defined between
louvers) may also be provided in the air outlet 240 for redirecting water away from the
genset 20 towards predefined water drainage areas. A primary silencer 232 and a
secondary silencer 234 are disposed on the container roof 214. The primary and second
silencers 232, 234 are coupled to an exhaust of an engine included in the genset 20 and
configured to reduce exhaust gas noise generated by the engine. An exhaust tube 236
extends away from the secondary silencer 234 and is configured to expel exhaust gas into

the atmosphere.



WO 2020/102082 PCT/US2019/060737

[0036] As shown in FIG. 3, the container floor is elevated from a ground on which the
container 210 is disposed. A fuel tank 250 is positioned on the ground and the container
210 is positioned thereon. The enclosure 200 also comprises a skirt 252 disposed at each
of the longitudinal ends of the container 210. The skirt 252 extends from a lower end of
each of the pair of container endwalls 218 to the ground. Lateral ends of the skirt 252 may
also wrap around the lowers ends of the container endwalls 218 such that portions of the
skirt 252 also extend from lowers edges of corresponding longitudinal ends of the pair of
container sidewalls 216 to the ground. The skirt 252 is configured to provide an acoustic
barrier to reduce acoustic noise leakage from below the container 210. The skirt 252 may
be formed from any suitable acoustic dampening material, for example, plastics, polymer,
rubber, etc. Using a skirt 252 made from cheap and flexible materials reduces material
usage and provide further reduction in weight of the enclosure 200, relative to heavy
concrete padding that is conventionally used to support over hanging end portions of a

genset container.

[0037] The enclosure 200 also includes a side cap 220 positioned parallel to each of the
pair of container sidewalls 216 along a longitudinal length of the container 210. FIG. 3
shows the enclosure 200 with one of the side caps 220 removed. Each of the side caps 220
is sealed to edges of the corresponding container sidewall 216 so as to define an acoustic
cavity therebetween so as to provide acoustic noise reduction, as previously described
herein. Furthermore, a portion of each of the side cap 220 extends below the container
sidewalls 216 to the ground to prevent leakage of acoustic noise from below the space

between the container floor and the ground.

[0038] Each of the side caps 220 is formed from a side cap first portion 220a and a side
cap second portion 220b, stacked on the side cap first portion 220a and coupled thereto
(e.g., welded together). Each of the side cap first portion 220a and the side cap second
portion 220b is formed by cutting standard sized containers in half, one of the half forming
the side cap first portion 220a, and the other half forming the side cap second portion 220b,
as previously described herein. A height of each of the container halves used to form the
side cap 220 are selected such that a total height of each of the side caps 220 is equal to the

elevation of the container roof 214 measured from the ground.
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[0039] Each of the side caps 220 comprises a side cap floor 222, a side cap roof 224, a
pair of side cap endwalls 228 positioned at longitudinal ends of the side cap 220, and a side
cap sidewall 226 disposed distal from the corresponding container sidewall 216. A side
cap door 223 is provided in both of the pair of side cap endwalls 228 to allow a user to
enter the acoustic cavity and subsequently enter the interior volume defined in the
corresponding container sidewall 216 via the first set of doors 215 or the second set of
doors 217) defined therein. A side cap acoustic barrier layer 227 (e.g., an acoustic foam,
rubber padding, rock wool, glass wool, etc.) is disposed on inner surfaces of at least the
side cap sidewall 226 and the side cap roof 224 to prevent acoustic noise leakage at the

interface between the side caps 220 and the container 210.

[0040] Inner edges of at least the side cap roof 224 and the pair of side cap endwalls
228 located distal from the side cap sidewall 226 are sealed to edges of the corresponding
container sidewall 216. For example, in some embodiments, the inner edges may be
positioned flush with outer edges of the corresponding container sidewall 216. In some
embodiments, the seam formed therebetween may be sealed with padding, an adhesive, or
welding. In other embodiments, an acoustic compliance layer 225 (e.g., as described with
respect to the container 110) may be positioned between the inner edges of at least the side
cap roof 224 and the pair of side cap endwalls 228, and outer edges of the corresponding
container sidewall 216. In some embodiments, the inner edges may be positioned flush
with the acoustic compliance layer 225 but not coupled thereto, and still provide sufficient
acoustic dampening. In other embodiments, adhesives may be used to seal the edges to the
acoustic compliance layer 225. In some embodiments, securing members may be used to

removably secure the side caps 220 to the container 210, as previously described herein.

[0041] In some embodiments, various acoustic noise reduction features may be
provided in the container 210 to also facilitate acoustic noise reduction. FIG. 5 shows a
side cross-section view of a portion of container 210 including the container sidewall 216
of the container 210 taken along the line X-X in FIG. 4. The container sidewall 216 may
be formed from sheet metal or corrugated weathered iron. In some embodiments, dry wall

may be disposed on an inner surface of the container sidewall 216.

[0042] An acoustic barrier layer 280 is suspended parallel to the corresponding

container sidewall 216 within the internal volume and spaced apart from the corresponding

11
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container sidewall 216 so as to form a first acoustic cavity 281 (i.e., a first air gap)
therebetween. The acoustic barrier layer 280 may be suspended from the container roof
214 via suspension members 282, for example, a suspension railing, rivets, hooks, etc. The
acoustic barrier layer 280 may be formed from any suitable material that has acoustic noise
blocking property that dampens vibration, for example, rubber, elastomers, polymers,
foam, plastic, foam, or any other suitable material. Clearance may be provided between
the bottom end of the acoustic barrier layer 280 and the container floor such that the
acoustic barrier layer 280 is suspended freely and does not contact the container floor or
the container roof 214. This reduces transmission of acoustic vibrations from the acoustic

barrier layer 280 to the container floor or container roof 214.

[0043] An acoustic dampening material layer 290 is positioned parallel to the acoustic
barrier layer 280 distal from the corresponding container sidewall 216 and spaced apart
from the acoustic barrier layer 280 so as to form a second acoustic cavity 283 (i.e., a
second air gap) therebetween. The acoustic dampening material layer 290 is configured to
absorb and dampen acoustic noise generated by the genset 20. At least a portion of the
acoustic noise (i.e., sound waves) that may be transmitted through the acoustic dampening
material layer 290 is reflected back from the acoustic barrier layer 280 to the acoustic
dampening material layer 290, therefore providing another opportunity for the acoustic
dampening material layer 290 to absorb the acoustic noise. Multiple internal reflections of

the acoustic waves may occur which further helps dampen the acoustic noise.

[0044] In some embodiments, the acoustic dampening material layer 290 may be
mounted or secured parallel to the container sidewalls 216 and, in particular embodiments,
parallel to the container 210 via a support structure. For example, FIG. 6 shows a
schematic illustration of a support structure 270 for mounting a plurality of acoustic
dampening material layer panels 292 parallel to the container sidewall 216 or the container
roof 214, the plurality of acoustic dampening material layer panels 292 forming the
acoustic dampening material layer 290. The support structure 270 comprises a plurality of
horizontal rods 272 and a plurality of vertical rods 274 positioned perpendicular to the
plurality of horizontal rods 272 in a grid, such that slots 276 are formed therebetween.
Each slot 276 is configured to receive a single acoustic dampening material layer panel

292. Lips 275 may be provided on each of the horizontal and vertical rods 272, 274 to
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allow an acoustic dampening material layer panel 292 to be tucked in at their edges, such
that each panel 292 can be easily disposed in or removed from the support structure 270.
This facilitates installation in contrast to conventional methods where perforated sheet
metal is used to mount conventional acoustic barrier materials such as rock wool, mineral
wool or glass wool. Thus, labor cost is reduced and safety is improved. In some
embodiments, adhesives may be used to seal the interface between the edges of each
acoustic dampening material layer panel 292 and the support structure 270. In other
embodiments, any non-fibrous, fibrous, or foam material may be used to form the acoustic

dampening material layer 290.

[0045] In some embodiments, the acoustic dampening material layer panel 292 may be
formed from a ducted cavity acoustic material (DCAM). For example, FIG. 7 is a side
view of a DCAM panel 392, according to an embodiment. The DCAM panel 392 may
include a first portion 392a having a plurality of first portion protrusions 394a, and a
second portion 392b having a plurality of corresponding second portion protrusions 394b.
In particular embodiments, each of the first and second portion 392a/b may be formed from
foam (e.g., melamine foam or polyurethane foam). The first and second portions 392a/b
are coupled together (e.g., via adhesives or fusion bonding) such that the first and second
portion protrusions 394a/b are aligned with each other and acoustic ducts 396 are formed
in the DCAM panel 392. In some embodiments, each of the acoustic ducts 396 may have a
rectangular cross-section. In other embodiments, the acoustic ducts 396 may have a

square, circular, elliptical, hexagonal, octagonal, or any other suitable cross-section.

[0046] In some embodiments, the other layers may be disposed on outer surfaces of
each of the acoustic dampening material layer panel 292 (e.g., the DCAM panel 392).

Such layers may include films or scrims used to modify the acoustic properties of the
acoustic dampening material layer panel 292, for example, make the acoustic dampening
material layer panel 292 fireproof, waterproof, and improve structural integrity, etc. In
some embodiments, the acoustic dampening material layer panel 292 may further includes
a protective layer for decoupling or to reduce dirt and oil fouling of the acoustic dampening

material layer panel 292.
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[0047] FIG. 8 shows a plot of acoustic noise emitted from the genset 20 in the 20-
20,000 Hz measured inside (with) and outside (without) the enclosure 200. Greater than

50 dB reduction in acoustic noise is observed via the enclosure 200.

[0048] FIG. 9 is a schematic flow diagram of a method 400 for reducing acoustic noise
emanating from a container (e.g., the container 110, 210) configured to house a genset
(e.g., the genset 10, 20). The method 400 includes cutting a first container in half along a
longitudinal axis thereof to form side cap first portion (e.g., the side cap first portion 220a)
and a side cap second portion (e.g., the side cap second portion 220b), at 402. In some
embodiments a roof of the side cap first portion is removed, at 404. At 406, the side cap
second portion is disposed or stacked on top of the side cap first portion to form a side cap
(e.g., the side cap 120, 220). The side cap first and second portions may be coupled to
each other, for example, welded to each other. In some embodiments, a floor of the side
cap second portion may also be removed before disposing the side cap second portion on

top of the side cap first portion.

[0049] In some embodiments, a compliance layer (e.g., the acoustic compliance layer
125) is disposed along edges of a corresponding container sidewall (e.g., the container
sidewall 116, 216), at 408. At 410, the side cap is disposed parallel to the corresponding
container sidewall such that inner edges thereof abut the compliance layer and are sealed
(i.e., acoustically sealed) therewith. In other embodiments in which the compliance layer
is not used, the inner edges abut the corresponding edges of the corresponding container
sidewall. Adhesives, padding, or foam may be used to seal the interface between the inner
edges of the side cap and the corresponding compliance layer or the corresponding
container sidewall. At 412, the side cap is secured to the container, for example, via

securing members 129 (e.g., clamps, screws, nuts, bolts, rivets, etc.).

[0050] It should be noted that the term “example” as used herein to describe various
embodiments is intended to indicate that such embodiments are possible examples,
representations, and/or illustrations of possible embodiments (and such term is not
intended to connote that such embodiments are necessarily extraordinary or superlative

examples).
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[0051] It is important to note that the construction and arrangement of the various
exemplary embodiments are illustrative only. Although only a few embodiments have
been described in detail in this disclosure, those skilled in the art who review this
disclosure will readily appreciate that many modifications are possible (e.g., variations in
sizes, dimensions, structures, shapes and proportions of the various elements, values of
parameters, mounting arrangements, use of materials, colors, orientations, etc.) without
materially departing from the novel teachings and advantages of the subject matter
described herein. Other substitutions, modifications, changes and omissions may also be
made in the design, operating conditions and arrangement of the various exemplary

embodiments without departing from the scope of the present invention.

[0052] While this specification contains many specific implementation details, these
should not be construed as limitations on the scope of any inventions or of what may be
claimed, but rather as descriptions of features specific to particular implementations of
particular inventions. Certain features described in this specification in the context of
separate implementations can also be implemented in combination in a single
implementation. Conversely, various features described in the context of a single
implementation can also be implemented in multiple implementations separately or in any
suitable subcombination. Moreover, although features may be described above as acting in
certain combinations and even initially claimed as such, one or more features from a
claimed combination can in some cases be excised from the combination, and the claimed

combination may be directed to a subcombination or variation of a subcombination.
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WHAT IS CLAIMED IS:

1. An enclosure for a genset, comprising:
a container defining an internal volume for housing the genset, the container
comprising:
a container floor;
a container roof;,
a pair of container sidewalls disposed parallel to a longitudinal axis of the
container; and
a pair of container endwalls disposed at longitudinal ends of the container;
and
a side cap positioned parallel to each of the pair of container sidewalls along a
longitudinal length of the container, each of the side caps sealed to edges of the

corresponding container sidewall so as to define an acoustic cavity therebetween.

2. The enclosure of claim 1, wherein each of the side caps comprise:
a side cap floor;
a side cap roof;
a pair of side cap endwalls positioned at longitudinal ends of the side cap; and
a side cap sidewall disposed distal from the corresponding container sidewall,
wherein inner edges of at least the side cap roof and the pair of side cap endwalls
located distal from the side cap sidewall are sealed to edges of the corresponding container

sidewall.

3. The enclosure of claim 2, wherein the side caps are formed from ISO containers or

flat metal or die-stamped corrugated metal sheets.
4. The enclosure of claim 2, wherein an acoustic compliance layer is positioned

between the inner edges of at least the side cap roof and the pair of side cap endwalls, and

edges of the corresponding container sidewall.
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5. The enclosure of claim 1, wherein the container floor is elevated from a ground on
which the container is disposed, and wherein the enclosure further comprises a skirt
disposed at each of the longitudinal ends of the container, the skirt extending from at least

a lower end of each of the pair of container endwalls to the ground.

6. The enclosure of claim 1, further comprising:

an acoustic barrier layer suspended parallel to each of the pair of container sidewalls
within the internal volume, the acoustic barrier layer spaced apart from the corresponding
container sidewall so as to form a first acoustic cavity therebetween; and

an acoustic dampening material layer positioned parallel to the acoustic barrier layer
distal from the corresponding container sidewall, the acoustic dampening material layer
spaced apart from the acoustic barrier layer so as to form a second acoustic cavity

therebetween.

7. The enclosure of claim 6, wherein the acoustic dampening material layer comprises

a ducted cavity acoustic material.

8. The enclosure of claim 1, wherein the container and the side caps are formed from

flat sheet metal, die-stamped sheet metal, or a non-metallic material.

9. The enclosure of claim 1, wherein at least one of the container roof, the container
floor, the pair of container side walls, and the pair of container endwalls, and at least a
portion of inner surfaces of the side cap are lined with fibrous or non-fibrous acoustic

dampening materials.

10. The enclosure of claim 1, wherein the container is an ISO container or a sheet metal
container.
11.  The enclosure of claim 1, further comprising an air inlet and an air outlet defined in

at least one of the container roof, the pair of container endwall, or the pair of container

sidewalls.
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12. The enclosure of claim 1, wherein the container is disposed on ground, disposed on

a fuel tank that is disposed on the ground, or mounted on a skid disposed on the ground.

13. A method for reducing acoustic noise emanating from a container configured to
house a genset, comprising:

cutting a first container in half along a longitudinal axis thereof to form a side cap
first portion and a side cap second portion;

removing a roof of the side cap first portion;

disposing the side cap second portion on top of the side cap first portion to form a
side cap;

disposing the side cap parallel to a corresponding container sidewall of the container
housing the genset; and

securing the side cap to the container.

14. The method of claim 13, wherein the side cap is disposed such that inner edges of

the side cap abut corresponding edges of the corresponding container sidewall.

15. The method of claim 13, further comprising:
before disposing the side cap parallel to the corresponding container sidewall,

disposing a compliance layer along edges of the corresponding container sidewall.

16. The method of claim 15, wherein the side cap is disposed such that inner edges of

the side cap abut the compliance layer.

17. The method of claim 16, further comprising:

sealing an interface between the inner edges of the side cap and the compliance layer.

18.  The method of claim 17, wherein the interface is sealed via adhesives, padding,

and/or foam.

19. The method of claim 13, wherein the side cap second portion is coupled to the side

cap first portion after being disposed thereon.

18
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20. The method of claim 13 further comprising;
lining at least a portion of inner surfaces of the container, and/or at least a portion

of inner surfaces of the side cap with fibrous or non-fibrous acoustic dampening materials.
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FIG. 9 e 0

Gcontainer defining an internal volume for housing a gensa

I

Cut a first container in half along a longitudinal axis thereof to 402
form a side cap first portion and a side cap second portion

I

Remove a roof of the side cap first portion

I

Stack the side cap first portion over the side cap second 406
portion to form a side cap

I

Dispose a compliance layer along edges of a corresponding 408
container sidewall of the container

I

Dispose the side cap parallel to the corresponding container 410
sidewall of the container such that inner edges thereof abut p~—
the compliance layer

I

Secure the side cap to the container
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