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(57) ABSTRACT 

A room-bounding structure (e.g., Walls, ?oor and/or ceil 
ings), in accord With an embodiment of the invention, 
includes a rigid sheet impermeable to moisture; spacer 
protrusions on the ?rst surface of the sheet at essentially 
even intervals over the entire area of the sheet; and a rigid 
surface sheet supported on the spacer protrusions, in such a 
Way that the space betWeen the sheet and the surface sheet 
forms a network of air channels for ventilating the structure. 
In another embodiment of the invention, a structural system 
for a room-bounding structure includes a casted structure, 
and a perforated conduit With an inlet and outlet outside the 
casted structure, at least a portion of the conduit embedded 
in the casted structure. Such room-bounding structures may 
be utilized as part of a modular room that includes one or 
more utility connections for connecting a utility system to 
the modular room. 



Patent Application Publication Nov. 18, 2004 Sheet 1 0f 12 US 2004/0226238 A1 

FIG. 1 



Patent Application Publication Nov. 18, 2004 Sheet 2 0f 12 US 2004/0226238 A1 

A/ 
12/“ 

FIG. 2 





Patent Application Publication Nov. 18, 2004 Sheet 4 0f 12 US 2004/0226238 A1 

\ I / // 

FIG. 4 

FIG. 5 



Patent Application Publication Nov. 18, 2004 Sheet 5 0f 12 US 2004/0226238 A1 

14 

16 

13 15 

FIG. 6 



Patent Application Publication Nov. 18, 2004 Sheet 6 0f 12 US 2004/0226238 A1 

70\ [77 

75 76 :l 

0O 
OO 71 

74 

FIG. 7A 



Patent Application Publication Nov. 18, 2004 Sheet 7 0f 12 US 2004/0226238 A1 

FIG. 7B 



Patent Application Publication Nov. 18, 2004 Sheet 8 0f 12 US 2004/0226238 A1 



Patent Application Publication Nov. 18, 2004 Sheet 9 0f 12 US 2004/0226238 A1 

BATHROOM BATHROOM 

STAIRCASE 

BATHROOM BATHROOM 

BATHROOM BATHROOM 

; i_< >_J__ J 
4<Abbv4v4bbq4vq<bb‘14>4<Abqq4:4<Ab: 
vqqv>4>bqv>4<1vbvqv>°vbqqvl>vvbvqv 



Patent Application Publication Nov. 18, 2004 Sheet 10 0f 12 US 2004/0226238 A1 

\\ \\\ I / 
\ \\ \ >’ - /,/ 
\\ \\ c ' ‘ / 

\\ \\\ (‘i @ Q ‘ / 
\\ @ 6; © @ If 

\\ \\ Q ( © © 

\ @ @ (>3 0 

x‘ '@ 0 © © @ 

I © @ 

- @ (O) 

z 7 © © © © 

. § 

@ 

aAae 6 4&9 

FIG. 9 



Patent Application Publication Nov. 18, 2004 Sheet 11 0f 12 US 2004/0226238 A1 

120 125 110 

I l/ 4 

b q D 4 }e b q 4 pg DA b 
130“ - . - / - - - r. ' . ' ~14O P ' " 

q4 4 bqq4q4Ab: 
<1 v4 b we Pb 

135 VP» be vbqbbqv 
_____ .o.o'.l—-.-_-_l__\o.', . 

B 

4517/ " 3: I \\ Pb“ 

\ 1 
155 150 

FIG. 10 

V145 

L\ 
O 310 

220 
/ 

‘ 1 
250 

2es0—“6D / 
\ 

FIG. 11 



Patent Application Publication Nov. 18, 2004 Sheet 12 0f 12 US 2004/0226238 A1 

350 

J 
340 

' 1? . \310 

W4] / 

‘z 320 

390 / 
310 300 

FIG. 12 



US 2004/0226238 A1 

METHODS AND DEVICES FOR BUILDING 
CONSTRUCTION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from a Finnish 
provisional patent application With application number FI 
20030573 ?led Apr. 15, 2003, and a Finnish provisional 
patent application With application number FI 20040420 
?led Mar. 18, 2004, both of Which are incorporated in their 
entirety herein by reference. 

TECHNICAL FIELD 

[0002] The present invention relates to construction sys 
tems that reduce the groWth of mold, mildeW and other 
fungi; aid in the removal of moisture; and involve modular 
construction systems. 

BACKGROUND 

[0003] Numerous problems continue to persist in the con 
struction of buildings. In attempts to achieve building struc 
tures that are Warmer, more durable, and better sealed than 
before, the signi?cance of ventilation and air changing has 
often been overlooked. Increasingly, mold problems and 
soft, decomposing chipboard, plasterboard, and Wall fram 
ing are being found in bath and Washrooms in buildings, the 
cause of Which is the failure of damp proo?ng and the entry 
of moisture into the structures, along With insuf?cient ven 
tilation of the structures. 

[0004] As Well, the time and effort required to construct a 
neW building, or to modify an existing one, continues to be 
substantial. Beyond creating the supporting frameWork, the 
building structure often includes the addition of utility 
systems, such as plumbing, electricity, and air circulation. 
Installation of one or more of these utility systems further 
sloWs the time of completion, and increases the effort 
required to construct buildings. 

SUMMARY OF THE INVENTION 

[0005] In one embodiment of the invention, a room 
bounding structure includes a rigid sheet, Which is substan 
tially impermeable to moisture; and a spacer protrusion 
extending from a ?rst surface of the rigid sheet, the protru 
sion being rigidly formed from the rigid sheet. Contact 
betWeen the spacer protrusion and a rigid surface sheet 
forms an air channel on the ?rst surface side of the rigid 
sheet for ventilating air through the structure. More than one 
spacer protrusion may be distributed over an area of the rigid 
sheet. 

[0006] The room-bounding structure may additionally 
include a distribution duct With one or more openings for 
introducing ventilating air to the structure. The distribution 
duct may introduce ventilating air from a dry interior space 
of a building, and may include a plurality of openings With 
progressively changing siZes, or openings ordered to be 
progressively closer to one another, to minimiZe dead space 
in the air channel. The structure may further include a 
collection duct With at least one opening for removing 
ventilating air from the structure, Wherein the distribution 
duct is located at an edge of the structure and the collection 
duct is located at an edge of the structure opposite from the 
distribution duct. In the instance Where the structure is part 
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of a, or an entire, Wall, the distribution duct may be arranged 
in a loWer part of the Wall structure and the collector duct is 
arranged in an upper part of the Wall structure, or visa versa. 

[0007] The room-bounding structure may also include a 
collector duct With at least one opening for removing 
ventilating air from the structure. The collector duct may 
remove ventilating air from the structure to a mechanical air 
extractor, such a mechanical air extractor may also ventilate 
a bathroom. The collection duct may include a plurality of 
openings With progressively changing siZes con?gured to 
minimiZe dead space in the air channel, or alternatively the 
openings may be ordered to be progressively closer to one 
another to achieve the same effect. 

[0008] The spacer protrusion of the embodiment of the 
invention may be in contact With mineral board, or a coated 
steel plate. The room-bounding structure may include a Wall 
and a ?oor, a ceiling, or both. 

[0009] As Well, the room-bounding structure may include 
one or more spacer protrusions on a second surface of the 
rigid sheet such that contact betWeen the spacer protrusion 
and another rigid surface sheet forms an air channel on the 
second surface side of the rigid sheet. The spacer protrusion 
on the second surface may be rigidly formed from the rigid 
sheet, or may be an edge ?ange bent into the edge of the 
another rigid surface sheet. As Well, the spacer protrusion on 
the second surface may be in contact With mineral board, a 
sheet that is at least part organic building board, or a coated 
steel plate. 

[0010] The room-bounding structure may also include an 
attachment ?ange connected to an edge of the rigid sheet, 
and con?gured to attach to an adjacent structure to form a 
rigid uni?ed structure. The structure may also include a 
sensor capable of providing a measure of the moisture 
content of the ventilating air. 

[0011] In another embodiment of the invention, a modular 
room for a building includes a prefabricated room including 
a ceiling; a ?oor; and Walls supporting the roof and ?oor, 
Wherein the room is prefabricated remotely from a location 
of the building that includes the room, and the room is 
capable of being modularly connected to the building at the 
location of the building; and a utility connection capable of 
connecting a utility system of the room to a corresponding 
utility system of the building. The utility connection may be 
for a plumbing system, an electrical system, or a HVAC 
system. The utility connection may be linked directly to the 
utility system of an adjacent room. Such a modular room 
may also include a room-bounding structure, as described 
for other embodiments of the invention. The modular room 
may be sealed upon fabrication and unsealed only after the 
room is modularly connected to the building. 

[0012] In another embodiment of the invention, a struc 
tural system for forming at least part of a room-bounding 
structure includes a casted structure; and a perforated con 
duit for ?oWing a gas therethrough, the gas entering the 
perforated conduit through an inlet and exiting the perfo 
rated conduit through an outlet, the inlet and outlet being 
positioned outside the casted structure. At least a portion of 
the perforated conduit is embedded in the casted structure. 
The casted structure may include casted concrete, and the 
perforated conduit may include a plastic pipe. The portion of 
the perforated conduit embedded in the casted structure may 
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include an exterior Wall of the perforated conduit exposed 
outside the casted structure, or the portion of the perforated 
conduit embedded in the casted structure may be entirely 
embedded in the casted structure. 

[0013] The perforated conduit may have a higher number 
density of perforations per external surface area of conduit 
surface in at least one section of the conduit embedded in the 
casted structure than in another section of the conduit 
embedded in the casted structure, the at least one section of 
conduit con?gured to be more exposed to Water than the 
another the another section of the conduit. Alternatively, the 
perforated conduit may have at least one larger perforation 
in at least one section of the conduit embedded in the casted 
structure than in another section of the conduit embedded in 
the casted structure, the at least one section of conduit 
con?gured to be more exposed to Water than the another the 
another section of the conduit. 

[0014] The outlet of the structural system may be con 
nected to a ventilation duct, or to a fan. As Well, the inlet 
may be connected to a fan. The perforated conduit of the 
structural system embedded in at least one section of the 
casted structure may be con?gured to be proximate to a 
Water source. Also, a sensor may be located after the outlet 
for providing a measure of moisture content of the gas 
?oWing through the outlet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The foregoing features of the invention Will be 
more readily understood by reference to the folloWing 
detailed description, taken With reference to the accompa 
nying draWings, in Which: 

[0016] FIG. 1 shoWs one Wall structure according to an 
embodiment of the invention, 

[0017] FIG. 2 shoWs tWo Wall structures positioned adja 
cent to one another, in accord With an embodiment of the 

invention, 
[0018] FIG. 3 shoWs a cross-sectional vieW of a Wall 
structure including Wood paneling, in accord With an 
embodiment of the invention, 

[0019] FIG. 4 shoWs an embodiment of the invention in 
the form of a Wall structure including insulation, 

[0020] FIG. 5 shoWs a cross-sectional vieW of a Wall 
structure in accord With an embodiment of the invention, 

[0021] FIG. 6 shoWs a cutaWay vieW of an implementa 
tion of a ventilating room-bounding structure in the ?oor and 
Walls of a bathroom, according to an embodiment of the 
invention, 
[0022] FIGS. 7A, 7B, and 7C shoW a top vieW, a perspec 
tive vieW, and a side vieW, respectively, of tWo modular 
rooms according to an embodiment of the invention, 

[0023] FIG. 8 shoWs an embodiment of the invention, 
Where modular units With ventilating Wall structures are 
located one above another, 

[0024] FIG. 9 shoWs schematically and in partial cross 
section the implementation of a room-bounding structure 
according to an embodiment of the invention, 

[0025] FIG. 10 shoWs a side vieW of an embodiment of 
the invention utiliZing a casted structural system for venti 
lating part of a room-bounding structure, 
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[0026] FIG. 11 shoWs a diagrammatic bottom vieW of an 
embodiment of the invention shoWing a perforated pipe 
con?gured to be selectively embedded in a casted structure 
near sources of Water or moisture, and 

[0027] FIG. 12 shoWs a diagrammatic perspective vieW of 
an embodiment of the invention utiliZing a perforated pipe 
selectively embedded in the casted structures forming the 
?oor and Walls of a room. 

DETAILED DESCRIPTION OF THE SPECIFIC 
EMBODIMENTS 

[0028] FIG. 1 depicts one embodiment of the invention as 
a bathroom Wall structure, in Which, for example, a rela 
tively rigid sheet 1 is formed from a metal sheet, by making 
spacer protrusions 3, ie protrusions shaped as a truncated 
cone, on its ?rst surface 2. In addition, another pair of 
opposite sides of the sheet are bent at 90° to form support 
structures, i.e. edge ?anges 7, the outer edges of Which are 
bent at a further 90° toWards each other to form support 
?anges 9 parallel to the sheet 1. 

[0029] Other types of materials may be used for the rigid 
sheet 1 besides metal (e.g., plastic or composite). The rigid 
sheet 1 is typically, but not necessarily, substantially imper 
meable to moisture. As Well, the spacer protrusions 3 may 
take any convenient shape, and is not limited to the form of 
a truncated cone. In a preferred embodiment, the spacer 
protrusions are created by shaping the rigid sheet to form 
such protrusions. Spacer protrusions may also be in the form 
of independent structures formed in the shape of the pro 
trusions and attached to the rigid sheet. 

[0030] A rigid surface sheet 4 may be ?tted to the struc 
ture, to be supported against the straight ?at surfaces 10 of 
the truncated cones 3, in such a Way that a netWork of air 
channels 5, in Which air can How and ventilate the Wall 
structure, is formed in the gaps betWeen the spacer protru 
sions 3. In a preferred embodiment, the rigid surface sheet 
is Water resistant, and includes the use of mineral board. 
Water resistant sheets for use With embodiments of the 
invention may include other materials knoWn to those 
skilled in the art, such as plastic-coated or ?lm-laminated 
steel plate that impart a Water resistant nature to the plate. 

[0031] The support ?anges 9 are in turn supported and 
attached to the surface sheet 8 of the second side of the 
structure, Which can be selected according to the environ 
mental conditions. If the second side of the structure too is 
bounded by a Wet space, a Water-resistant sheet, e. g., mineral 
board, should also be used. But if the space in question is 
absolutely dry, any building board at all can be used as the 
surface sheet 8. Thus, the second-side surface sheet 8 and the 
sheet 1 form betWeen them a second netWork of air channels 
11, Which is ventilated entirely separately from the channel 
netWork 5 of the ?rst side. 

[0032] According to another embodiment of the invention 
shoWn in FIG. 2, adjacent Wall structures, con?gured for 
example as depicted in FIG. 1, may be attached to each 
other by their support structures, ie the edge ?anges 7, to 
form a rigid extensive totality. Such an embodiment alloWs 
an air channel netWork 5 to extend in a relatively uni?ed 
form over the entire area over Which the relevant structures 
extend in the bathroom, i.e. preferably over the entire 
surface area of all the bathroom Walls. It is also possible to 
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use openings 12 in the edge pieces 7 of each Wall structure 
to form a connected air circulation path on the sides of the 
Wall structures opposite the extension of the spacer protru 
sions, Which is separate from the air channel netWork 5. 

[0033] The bathroom Wall structure depicted in FIGS. 1 
and 2 may be used in other Wall applications in a building 
as Well. For example, if moisture is of minimal concern, a 
non-Water resistant sheet may be used for the rigid surface 
sheet. The Wall structure may be particularly useful, hoW 
ever, for rooms containing moist environments. For 
example, such Wall structures may be used in a sauna. As 
depicted in the embodiment of the invention shoWn in FIG. 
3, a sauna using the Wall structure may include an additional 
layer 32, typically Wood paneling, is placed over and spaced 
from a Water resistant sheet 4 in order to permit ?oW from 
Within the through the resulting space 31 betWeen the Water 
resistant sheet 4 and the additional layer 32. Non-limiting 
examples of materials used for the Water resistant sheet 4 
include mineral board, or a polyurethane coated aluminum 
panel. The aluminum panel may be used to re?ect heat back 
to the sauna. 

[0034] FIG. 4 shoWs an embodiment of the invention, 
Which is similar to the Wall structure of FIG. 1, i.e. it has a 
mineral board 4 supporting a metal sheet 1, betWeen Which 
is an air-channel netWork 5. The edges of the metal sheet are 
bent to form edge ?anges 7 and support ?anges 9, to Which 
the second mineral board 8 is attached. In addition, in this 
embodiment, the space partially enclosed by the metal sheet 
1 and its bends 7 and 9 contains a suitable thermal or 
acoustic insulation 13. Particularly in this embodiment, but 
also in the other embodiments, the sheet 1 can be shaped 
such that the spacer protrusions are made on both surfaces 
of the sheet 1. Air-channel netWorks, Which ventilate the 
structure, are then formed on both sides of the sheet 1. Of 
course, the air-channel netWork can be implemented using a 
thinner insulation 13, thus leaving an air gap betWeen the 
insulation and the sheet 1. 

[0035] FIG. 5 shoWs the basic structure of an embodiment 
of the invention, i.e. the metal sheet 1, in Which there are 
truncated cone spacer protrusions 3. A mineral board 4 is set 
against the ?at surfaces of the protrusions, thus forming a 
netWork of air channels 5 betWeen the sheet 1 and the 
mineral board 4. 

[0036] FIGS. 6 and 9 shoW, schematically and in partial 
cross-section, an embodiment of the invention that utiliZes 
?oor and Wall ventilation in a bathroom. At the bottom of an 
end Wall of the bathroom, a distribution duct 13 extends over 
the entire length of the end Wall, in Which the ?oW of dry air 
from a source 14 is inserted into the ?oor 16. The ?oW 
openings 15 in the distribution duct 13 increase in siZe in the 
doWnstream direction of ?oW, so that roughly the same 
amount of air ?oWs from each ?oW opening into the air-duct 
netWork 16 in the ?oor of the bathroom. In a corresponding 
manner, there may be ?oW openings in the distribution duct 
that lead part of the air up the end Wall on top of the duct and 
through a Wall 16 to the bathroom ceiling. 

[0037] From the ?oor 16, the air ?oW is distributed evenly, 
in the manner shoWn by the arroWs, to both of the side Walls 
17 of the bathroom and to the second end Wall 18. A 
collector duct 19 is arranged along the upper edges of these 
Walls, in Which, by adjusting the siZe of the ?oW openings, 
the force of the air ?oW is made as even as possible over the 
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entire area of the air-channel netWorks. The collector ducts 
19 are connected to each other and led to an extractor fan 20, 
to the suction side of Which the suction pipe 22 of the 
bathroom exhaust air vent 21 is also connected. 

[0038] In a manner knoWn by those skilled in the art, the 
cross-sections of the ?oW openings and the ?oW ducts can be 
con?gured to achieve ?oWs of air that are distributed as 
evenly as possible to the various parts of the various 
structures of the bathroom, or to other living spaces. Such a 
con?guration minimiZes the dead space in the air channel 
netWork, i.e. areas Where little or no air ?oWs. In addition, 
air ?oW may also be controlled by varying the number of 
openings in a duct per unit length of duct. For example, in 
a distribution duct, the number of openings per unit length 
of duct may increase along the ?oW direction to more evenly 
distribute air over the entire length of the distribution duct. 

[0039] As is readily apparent to those skilled in the art, the 
ventilating structures described may also be utiliZed With the 
ceiling of a room. As Well, a distribution duct and collection 
duct may be located at other locations, and con?gured in 
other manners, beyond What is described by embodiments of 
the invention herein. 

[0040] In another embodiment of the invention, a struc 
tural system for forming part of a room-bounding structure 
is also utiliZed to remove moisture. The system includes a 
casted structure (e.g., a casted concrete structure) and a 
perforated conduit (e.g., a plastic pipe) embedded in the 
casted structure. The perforated conduit has one or more 
perforations alloWing moisture, or other gaseous species, to 
penetrate the outer Wall of the conduit. Gas (e.g., air) is 
?oWed through the conduit to facilitate the removal of 
moisture from the casted structure. The system may be 
utiliZed in any room-bounding structure including a ?oor, 
ceiling, Wall, intermediate ?oor, or any combination of such 
structures. 

[0041] As depicted in FIG. 10, an embodiment of the 
invention includes a solid cast concrete structure 110, for 
example, a ?oor slab. During the casting, perforated plastic 
pipes 120, 125 are embedded in the slab. One of the plastic 
pipes 120 is entirely inside the concrete; in such a Way that 
only its ends 130, 140 are outside the concrete. The inlets 
130, 135 of the pipes 120, 125 may draW gas from any 
source. Typically, for example, air is draWn from an exterior 
source or from a dry source Within a building. Air can ?oW 
freely in the pipe 120 and moisture is transported into the air 
from the concrete 110 through the holes in the pipe 120. 

[0042] The loWer pipe 125 is also installed during casting, 
but in a center section 155 the pipe 125 is exposed at the 
level of the loWer surface of the shuttering, so that the plastic 
pipe 125 is half exposed on the under surface of the cast 
piece 110, alloWing the airspace 150 under the casting to be 
ventilated. Thus moisture in the airspace 150 may be 
removed by the transport of moisture in the space 150 to the 
interior of the pipe 125, as Well as moisture from Within the 
concrete structure 110, and exiting the outlet 145. 

[0043] Various changes to the elements shoWn in FIG. 10 
may be accommodated Within the scope of embodiments of 
the invention. For example the cast structure may be made 
of any type of concrete, or may be formed from some other 
type of material (e.g., plaster). As Well, the plastic pipe may 
be substituted With any type of conduit capable of trans 
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porting a gas, the conduit being perforated to allow moisture 
to be transferred into the conduit through the perforations. 
The perforations may be openings or openings covered by a 
material permeable to moisture. The conduit may also be 
made of other materials besides plastic, such as metal. 
Finally the conduit and casted structure utiliZed in embodi 
ments of the invention may be a single entity (e.g., a single 
long pipe, or a single casted structure) or may be modular in 
nature (e.g., the pipe is made up of sections of piping or the 
structure may be a composite of casted structures that are 
assembled). As Well, conduits and casted structure need not 
have any particular siZe or shape. For example, a conduit 
may have several branch points. 

[0044] FIG. 11 shoWs an under vieW of an embodiment of 
the invention using a casted structural system in a bathroom 
environment. Aperforated plastic pipe 220 according to the 
invention is embedded in the cast ?oor 210 of the bathroom. 
The plastic pipe 220 enters from one corner of the ?oor 210 
and folloWs the edge of the ?oor close to the Wall, i.e. Where 
moisture damage can generally appear. At the next corner, 
the plastic pipe 220 runs quite closely around a toilet 
drainpipe 260 then runs to the another corner. Close to this 
third corner is the ?oor drain 270 of the shoWer, Which the 
pipe runs around completely (thus increasing the density of 
perforating conduit near the potential Water source), before 
running toWards the fourth corner, close to Which is the drain 
connection 280 of the Washbasin. After running around this 
drainpipe 280, the plastic pipe 220 runs across the center of 
the ?oor 210, to exit from the edge opposite to that from 
Which it entered. Thus the perforated plastic pipe 220 runs 
around all the most critical areas of the bathroom ?oor 210, 
Where moisture damage can generally occur. Thus the con 
?guration of the pipe 220 and casted structure 210 facilitates 
the evaporation of moisture from small and especially 
random moisture leaks, While damage from major moisture 
leaks may be mitigated and repaired before more signi?cant 
damage is able to occur. 

[0045] In another related embodiment of the invention, the 
number density of perforations in a conduit may change 
along the length of the conduit according to particular 
ventilation or drying requirements. For example, as shoWn 
in FIG. 11, piping 220 running close to the drains 260, 270, 
280 may have a higher number density of perforation in the 
sections close to the drains 260, 270, 280 relative to other 
sections of the pipe 220 (eg at a non-draining section 250) 
to facilitate moisture transport at areas Where moisture is 
potentially more prevalent. Alternatively, or in conjunction, 
a conduit may utiliZe different siZed perforations to tailor 
ventilation and drying requirements. For example, piping 
220 running close to the drains 260, 270, 280 may have 
larger siZed perforations near the drains 260, 270, 280 than 
in sections remote from potential Water sources 250 to 
facilitate moisture transport. 

[0046] The embodiment of the invention depicted in FIG. 
12 utiliZes a structural system for removing moisture in a 
more extensive manner. A perforated pipe 320 can initially 
enter, for instance, from a suitable dry interior space 390, 
Which is typically a source of dry air. First, the pipe runs 
around the cast ?oor 300, then the loWer edge 310 of the 
Walls and ?nally the upper edge 330 of the Walls, before it 
exits from the room. 

[0047] The exit can be led straight to a duct 350 With 
natural draught such that a separate source of creating air 
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How is not required. Alternatively, mechanical aids in ven 
tilation (e.g., a fan placed anyWhere upstream, doWnstream, 
or along the perforated conduit) may be utiliZed to drive the 
How of air. A heater may also be installed upstream from the 
perforated conduit, or in the conduit before reaching an area 
Where moisture is to be removed, to heat the gas utiliZed to 
transport moisture aWay (effectively increasing the moisture 
carrying capacity of the gas). Measurement devices 340 may 
also be used in connection after the exit of the perforated 
conduit, or at any location along the perforated pipe 320, by 
Which means the properties of the exhausting air, such as 
humidity or temperature, can be monitored at suitable inter 
vals or essentially continuously. Thus, even small events 
deviating from normal moisture conditions may be moni 
tored. Because changes in moisture content are typically 
very sloW to change in thick concrete structures, only small 
changes in monitoring frequency are typically necessary in 
adjusting the monitoring of moisture content. Similarly, it 
Will usually be enough, for example, to use a suitable fan to 
increase the air?oW circulating in the pipe, in order to 
remove excess moisture. Such changes in monitoring or fan 
speed or heating output of a heater may be automatically 
controlled through the use of a control system, as knoWn to 
those skilled in the art. 

[0048] Rooms made With a ventilating structure, as dis 
cussed in any of the previous embodiments, may be con 
structed at the site Where the ventilating structure is utiliZed. 
Alternatively, the room With the ventilating structure may be 
prefabricated remotely, i.e. the room is assembled aWay 
from the location Where a building eventually includes the 
room. Such pre-fabricated rooms may be constructed in a 
modular manner, i.e. the room may be modularly connected 
to a building being constructed or a pre-existing building. 
Modularity of the room may accommodate rooms being 
installed adjacent to one another as shoWn in FIGS. 7A-7C, 
or stacked on top of one another as shoWn in FIG. 8. In a 
preferred embodiment of this modular construction system 
utiliZing multiple modular rooms, each room may be sealed 
after being pre-fabricated and only unsealed after the room 
has been modularly connected and just prior to completion 
of the building. 

[0049] In a preferred embodiment of the invention as 
shoWn in FIGS. 7A, 7B, and 7C, a room 70 may be 
pre-fabricated With ?xtures (including plumbing ?xtures 71, 
electrical ?xtures, HVAC components 72, toWel racks, etc.), 
Wall coverings 73, ?oor coverings 74, and other amenities. 
Such a room may include one or more utility connections 75 
to alloW the room to be easily integrated With the utility 
system of the building With Which the room is connected. 
Utility systems may include plumbing, electrical, HVAC, 
and other utilities implemented With buildings. The utility 
connections alloW the prefabricated room to share the cor 
responding utility system of the building. For example, a 
plumbing connection to a prefabricated bathroom may 
include connections for hot Water, cold Water, and an outlet 
line to connect to a seWage line of the building. In another 
example, the prefabricated room may have connections for 
a distribution duct a collection duct if the room is con?gured 
to utiliZe the ventilation structures described herein. 

[0050] In another preferred embodiment of the invention, 
the modular room is designed such that the utility systems of 
one module may be connected to the utility system of an 
adjacent room, instead of each room being independently 
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connected to the master utility system of the building. For 
example, as depicted by FIGS. 7A and 7C, the utility 
connection 76 from one room 77 may be situated to connect 
With the utility connection 75 of the neXt room 70. Insulation 
and/or sealant may be injected into the spaces betWeen the 
rooms 70, 77 after the rooms 70, 77 have been connected. 

[0051] It Will be appreciated that such modular utility 
systems may be used With rooms that do not use the 
ventilating structures described earlier for inhibiting fungus 
groWth by ventilating the interior of the Walls, ?oors and/or 
ceilings. 
[0052] In the above, the invention is described in detail 
With the aid of the accompanying draWings, different 
embodiments of the invention being possible Within the 
scope of the inventive idea de?ned by the claims. 

What is claimed is: 
1. A room-bounding structure comprising: 

a rigid sheet, Which is substantially impermeable to mois 
ture; and 

a spacer protrusion extending from a ?rst surface of the 
rigid sheet, the protrusion being rigidly formed from 
the rigid sheet, Wherein contact betWeen the spacer 
protrusion and a rigid surface sheet forms an air chan 
nel on the ?rst surface side of the rigid sheet for 
ventilating air through the structure. 

2. A structure according to claim 1 further comprising a 
plurality of spacer protrusions distributed over the area of 
the rigid sheet. 

3. A structure according to claim 1 further comprising: 

a distribution duct With at least one opening for introduc 
ing ventilating air to the structure. 

4. A structure according to claim 3, Wherein the distribu 
tion duct introduces ventilating air from a dry interior space 
of a building. 

5. A structure according to claim 3, Wherein the distribu 
tion duct includes a plurality of openings With progressively 
changing siZes con?gured to minimiZe dead space in the air 
channel. 

6. A structure according to claim 3, Wherein the distribu 
tion duct includes a plurality of openings, the openings 
ordered to be progressively closer to one another to mini 
miZe dead space in the air channel. 

7. A structure according to claim 3 further comprising: 

a collection duct With at least one opening for removing 
ventilating air from the structure, Wherein the distribu 
tion duct is located at an edge of the structure and the 
collection duct is located at an edge of the structure 
opposite from the distribution duct. 

8. A structure according to claim 7, Wherein the structure 
is at least part of a Wall structure, and the distribution duct 
is arranged in a loWer part of the Wall structure and the 
collector duct is arranged in an upper part of the Wall 
structure. 

9. A structure according to claim 7, Wherein the structure 
is part of a Wall structure, and the distribution duct is 
arranged in an upper part of the Wall structure and the 
collector duct is arranged in a loWer part of the Wall 
structure. 
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10. A structure according to claim 1 further comprising: 

a collector duct With at least one opening for removing 
ventilating air from the structure. 

11. A structure according to claim 10, Wherein the col 
lector duct removes ventilating air from the structure to a 
mechanical air eXtractor. 

12. A structure according to claim 11, Wherein the col 
lector duct removes ventilating air from the structure to a 
mechanical air eXtractor that also ventilates air from a 
bathroom. 

13. A structure according to claim 10, Wherein the col 
lection duct includes a plurality of openings With progres 
sively changing siZes con?gured to minimiZe dead space in 
the air channel. 

14. A structure according to claim 10, Wherein the col 
lection duct includes a plurality of openings, the openings 
ordered to be progressively closer to one another to mini 
miZe dead space in the air channel. 

15. A structure according to claim 1, Wherein the spacer 
protrusion is in contact With mineral board. 

16. A structure according to claim 1, Wherein the spacer 
protrusion is in contact With a coated steel plate. 

17. A structure according to claim 1, Wherein the structure 
includes a Wall and at least one of a ?oor and ceiling. 

18. A structure according to claim 1 further comprising: 

a spacer protrusion on a second surface of the rigid sheet, 
Wherein contact betWeen the spacer protrusion and 
another rigid surface sheet forms an air channel on the 
second surface side of the rigid sheet. 

19. A structure according to claim 18, Wherein the spacer 
protrusion on the second surface is rigidly formed from the 
rigid sheet. 

20. A structure according to claim 18, Wherein the spacer 
protrusion on the second surface is an edge ?ange bent into 
the edge of the another rigid surface sheet. 

21. A structure according to claim 18 further comprising 
a plurality of spacer protrusions on the second surface 
distributed over the area of the rigid sheet. 

22. A structure according to claim 18, Wherein the spacer 
protrusion on the second surface is in contact With mineral 
board. 

23. A structure according to claim 18, Wherein the spacer 
protrusion on the second surface is in contact With a sheet 
that is at least part organic building board. 

24. A structure according to claim 18, Wherein the spacer 
protrusion on the second surface is in contact With a coated 
steel plate. 

25. A structure according claim 1 further comprising: 

an attachment ?ange connected to an edge of the rigid 
sheet, and con?gured to attach to an adjacent structure 
to form a rigid uni?ed structure. 

26. A structure according to claim 1 further comprising: 

a sensor capable of providing a measure of the moisture 
content of the ventilating air. 

27. A modular room for a building comprising: 

a prefabricated room including a ceiling; a ?oor; and 
Walls supporting the roof and ?oor, Wherein the room 
is prefabricated remotely from a location of the build 
ing that includes the room, and the room is capable of 
being modularly connected to the building at the loca 
tion of the building; and 
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a utility connection capable of connecting a utility system 
of the room to a corresponding utility system of the 
building. 

28. A modular room according to claim 27, Wherein the 
utility connection is used for a plumbing system. 

29. A modular room according to claim 27, Wherein the 
utility connection is used for an electrical system. 

30. A modular room according to claim 27, Wherein the 
utility connection is used for a HVAC system. 

31. A modular room according to claim 27, Wherein the 
utility connection is linked directly to the utility system of an 
adjacent room. 

32. A modular room according to claim 27 further com 
prising a room-bounding structure according to claim 1. 

33. A modular room according to claim 27, Wherein the 
room is sealed upon fabrication and unsealed only after the 
room is modularly connected to the building. 

34. A structural system for forming at least part of a 
room-bounding structure, the system comprising: 

a casted structure; and 

a perforated conduit for ?oWing a gas therethrough, the 
gas entering the perforated conduit through an inlet and 
exiting the perforated conduit through an outlet, the 
inlet and outlet being positioned outside the casted 
structure; Wherein, at least a portion of the perforated 
conduit is embedded in the casted structure. 

35. Astructural system according to claim 34, Wherein the 
casted structure includes casted concrete. 

36. Astructural system according to claim 34, Wherein the 
perforated conduit includes a plastic pipe. 

37. Astructural system according to claim 34, Wherein the 
room-bounding structure is at least one of a Wall, a ?oor, and 
a ceiling. 

38. Astructural system according to claim 34, Wherein the 
portion of the perforated conduit embedded in the casted 
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structure includes an exterior Wall of the perforated conduit 
exposed outside the casted structure. 

39. Astructural system according to claim 34, Wherein the 
portion of the perforated conduit embedded in the casted 
structure is entirely embedded in the casted structure. 

40. Astructural system according to claim 34, Wherein the 
perforated conduit has a higher number density of perfora 
tions per external surface area of conduit surface in at least 
one section of the conduit embedded in the casted structure 
than in another section of the conduit embedded in the casted 
structure, the at least one section of conduit con?gured to be 
more exposed to Water than the another the another section 
of the conduit. 

41. Astructural system according to claim 34, Wherein the 
perforated conduit has at least one larger perforation in at 
least one section of the conduit embedded in the casted 
structure than in another section of the conduit embedded in 
the casted structure, the at least one section of conduit 
con?gured to be more exposed to Water than the another the 
another section of the conduit. 

42. Astructural system according to claim 34, Wherein the 
outlet is connected to a ventilation duct. 

43. Astructural system according to claim 34, Wherein the 
outlet is connected to a fan. 

44. Astructural system according to claim 34, Wherein the 
inlet is connected to a fan. 

45. Astructural system according to claim 34, Wherein the 
perforated conduit is embedded in at least one section of the 
casted structure con?gured to be proximate to a Water 
source. 

46. A structural system according to claim 34 further 
comprising a sensor located after the outlet for providing a 
measure of moisture content of the gas ?oWing through the 
outlet. 


