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UNITED STATES DISTRICT COURT
DISTRICT OF OREGON

PORTLAND DIVISION

SAVANNAH INTELLECTUAL
PROPERTY LLC, a Pennsylvania Limited Case No. 3:24-cv-316
Liability Company,

Plaintiff,

COMPLAINT FOR PATENT
V- INFRINGEMENT

CERTIFIED, INC, an Oregon corporation,

Defendant.

Plaintiff Savannah Intellectual Property LLC (“Savannah”) files this Complaint against
Defendant H2OME Certified, Inc., dba Home Certified, Inc (“Defendant” or “Home”) for patent

infringement under 35 U.S.C. 8 271, and states as follows:
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THE PARTIES

1. Savannah is a Pennsylvania Limited Liability Company which maintains its
principal place of business at 1229 Laurel Oak LN, York, PA 17403.

2. Defendant Home is a corporation organized and existing under the laws of the State
of Oregon, and maintains its principal place of business in Lake Oswego, Oregon.

JURISDICTION AND VENUE

3. This is an action for patent infringement arising under the patent laws of the United
States, 35 U.S.C. 8§ 101 et seq. This Court has subject matter jurisdiction over this action pursuant
to 28 U.S.C. 8§ 1331 and 1338(a).

4. This Court has personal jurisdiction over Home because Home maintains its
principal place of business within Oregon at Lake Oswego, Oregon.

5. Home has done business in this district, and has committed acts of patent
infringement in this district. Home continues to commit these acts of infringement, entitling
Savannah to relief. Therefore, venue is proper in this federal district pursuant to 28 U.S.C.
§81391(b)-(c) and 1400(b).

PATENTS-IN-SUIT

6. On October 29, 2013, the USTTO duly and legally issued this United States Patent
No. 8,567,688 (“the ‘688 Patent”) entitled Moisture Reduction and Mold and Moisture Damage
Preventative System and Method in Construction patent attached as Exhibit A. Savannah holds
all rights, title, and interest in and to the 688 Patent.

7. On December 15, 2015, the USPTO duly and legally issued United States Patent

No. 9,213,023 (“the 023 Patent™), entitled “Building Moisture Content Certification System and
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Method,” attached as Exhibit B. Savannah holds all rights, title, and interest in and to the 023
Patent.

8. On March 19, 2019, the USPTO duly and legally issued United States Patent No.
10,234,200 (“the “200 Patent”), entitled “Moisture Reduction and Mold and Moisture Damage
Prevention System and Method in Construction”, attached as Exhibit C. Savannah holds all rights,
title, and interest in and to the ‘200 Patent.

9. The ‘688 Patent, ‘023 Patent and the ‘200 Patent shall collectively be called “the
Patents-In-Suit.”

FACTUAL ALLEGATIONS

10. The Patents-in-Suit generally cover methods and processes for addressing the issue
of moisture content in a structure. They describe, inter alia, improved methods, systems and
processes for reducing the moisture content of wood framing during construction and certifying
that the moisture content is below the level specifically determined to be problematic before
construction is completed.

11. Home makes, uses, sells, and offers for sale in the United States services that
employ the patented technology (“Accused Home Services.”)

12. Home has committed and continues to commit acts of infringement under 35 U.S.C.
8§ 271 by making, using, offering for sale and/or selling the Accused Home Services.

13. On information and belief, Home was aware of the Patents-In-Suit prior to the filing
of this Complaint, in view of a prior similar lawsuit in the District of Oregon.

14, Despite this knowledge of Savannah’s patent rights, Home, on information and

belief, has continued to commit acts of infringement.
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COUNT I: INFRINGEMENT OF U.S. PATENT NO. 8,567,688

15. Savannah incorporates by reference the preceding paragraphs set forth above.

16. As described above, Home has infringed and continues to infringe the ‘688 Patent.

17. The Accused Home Services meet one or more claims of the ‘688 Patent.

18. Home makes, uses, offers to sell, and/or sells the Accused Home Services within
the United States without authority from Savannah.

19. Home certifies a moisture content level in the wood framing of new construction.

20. Home measures, with a moisture meter, moisture content at a plurality of interior
locations within a building.

21. Home compares the measured moisture content with a threshold moisture content
level.

22. Home dries, with at least one drying device, a space of the building in order to
reduce the moisture content at the plurality of interior locations, wherein at least one drying device
is located within the building while drying the space.

23. Home measures, with the moisture meter, moisture content at one or more of the
plurality of interior locations to confirm that the moisture content is below the threshold moisture
content level.

24, Home has infringed directly and continues to infringe directly the ‘688 Patent.
Upon information and belief, Home had actual notice of the ‘688 Patent and of its infringement.

25. In addition to its direct infringement, Home has been and is now indirectly
infringing by way of inducing infringement and/or contributing to the infringement of the method
and system claims of the ‘688 Patent in the State of Oregon, in this judicial district, and elsewhere

within the United States by, among other things, making, using, licensing, selling, offering for
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sale, the Accused Home Services, covered by one or more process claims of the ‘688 Patent, all to
the injury of Savannah. Home’s acts of infringement have been willful, deliberate, and in reckless
disregard of Savannah’s patent rights.

26. The acts of infringement by Home have caused damage to Savannah, and Savannah
is entitled to recover from Home the damages sustained by Savannah as a result of Home’s
wrongful acts in an amount subject to proof at trial. The infringement of Savannah’s exclusive
rights under the ‘688 Patent by Home has damaged and will continue to damage Savannah.

217, Upon information and belief, Home knew of, or was willfully blind to, the existence
of the ‘688 Patent, yet Home continues to infringe said patent. For that reason and the reasons
described above, the infringement of the ‘688 Patent by Home is willful and deliberate, and with
full knowledge of the patent, entitling Savannah to increased damages under 35 U.S.C. § 284 and
to attorneys’ fees and costs incurred in prosecuting this action under 35 U.S.C. §285.

COUNT 1I: INFRINGEMENT OF U.S. PATENT NO. 9,213,023

28. Savannah incorporates by reference the preceding paragraphs set forth above.

29.  Asdescribed above, Home has infringed and continues to infringe the ‘023 Patent.

30.  The Accused Home Services meet one or more claims of the ‘023 Patent.

31. Home makes, uses, offers to sell, and/or sells the Accused Home Services within
the United States without authority from Savannah.

32. Home certifies a moisture content level in the wood framing of new construction.

33. Home measures, with a moisture meter, moisture content at a plurality of interior
locations within a building.

34. Home compares the measured moisture content with a threshold moisture content

level.
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35. Home dries, with at least one drying device, a space of the building in order to
reduce the moisture content at the plurality of interior locations, wherein at least one drying device
is located within the building while drying the space.

36. Home measures, with the moisture meter, moisture content at one or more of the
plurality of interior locations to confirm that the moisture content is below the threshold moisture
content level.

37. Home has infringed directly and continues to infringe directly the ‘023 Patent. As
alleged above, upon information and belief, Home had actual notice of the ‘023 Patent and of its
infringement.

38. In addition to its direct infringement, Home has been and is now indirectly
infringing by way of inducing infringement and/or contributing to the infringement of the method
and system claims of the ‘023 Patent in the State of Oregon, in this judicial district, and elsewhere
within the United States by, among other things, making, using, licensing, selling, offering for
sale, the Accused Home Services, covered by one or more process claims of the ‘023 Patent, all to
the injury of Savannah. Home’s acts of infringement have been willful, deliberate, and in reckless
disregard of Savannah’s patent rights.

39. The acts of infringement by Home have caused damage to Savannah, and Savannah
is entitled to recover from Home the damages sustained by Savannah as a result of Home’s
wrongful acts in an amount subject to proof at trial. The infringement of Savannah’s exclusive
rights under the ‘023 Patent by Home has damaged and will continue to damage Savannah.

40. Upon information and belief, Home knew of, or was willfully blind to, the existence
of the ‘023 Patent, yet Home continues to infringe said patent. For that reason and the reasons

described above, the infringement of the ‘023 Patent by Home is willful and deliberate, and with
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full knowledge of the patent, entitling Savannah to increased damages under 35 U.S.C. § 284 and

to attorneys’ fees and costs incurred in prosecuting this action under 35 U.S.C. §285.

COUNT H1: INFRINGEMENT OF US PATENT NO. 10,234,200

41. Savannah incorporates by reference the preceding paragraphs set forth above.

42. As described above, Home has infringed and continues to infringe the 200 Patent.

43.  The Accused Home Services meet one or more claims of the 200 Patent.

44, Home makes, uses, offers to sell, and/or sells the Accused Home Services within
the United States without authority from Savannah.

45, Home sells and offers for sale a process for treating a wood frame within a space
located in new construction before wall board is applied to said frame in order to prevent structural
damage and/or the growth of mold or mildew.

46. Home measures the moisture content of the wood frame using a moisture meter
within a plurality of locations within the space.

47. Home determines whether the measured moisture content meets a threshold
indication recommending that drying be performed.

48. Home places at least one drying device on communication with the space and
operates it for the purpose of reducing the moisture in the frame, wherein the at least one drying
device is a dehumidifier, a space heater, or an air moving device.

49. Home further places a vapor barrier between the space and other spaces located
within the new construction.

50. Upon information and belief, Home has infringed directly and continues to infringe
directly the ‘200 Patent. As alleged above, Home had actual notice of the ‘200 Patent and of its

infringement.
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51. In addition to its direct infringement, Home has been and is now indirectly
infringing by way of inducing infringement and/or contributing to the infringement of the method
and system claims of the ‘200 Patent in the State of Oregon, in this judicial district, and elsewhere
within the United States by, among other things, making, using, licensing, selling, offering for
sale, the Accused Home Services, covered by one or more process claims of the *200 Patent, all to
the injury of Savannah. Home’s acts of infringement have been willful, deliberate, and in reckless
disregard of Savannah’s patent rights.

52. The acts of infringement by Home have caused damage to Savannah, and Savannah
is entitled to recover from Home the damages sustained by Savannah as a result of Home’s
wrongful acts in an amount subject to proof at trial. The infringement of Savannah’s exclusive
rights under the ‘200 Patent by Home has damaged and will continue to damage Savannah.

53. Upon information and belief, Home knew of, or was willfully blind to, the existence
of the ‘200 Patent, yet Home continues to infringe said patent. For that reason and the reasons
described above, the infringement of the ‘200 Patent by Home is willful and deliberate, and with
full knowledge of the patent, entitling Savannah to increased damages under 35 U.S.C. § 284 and

to attorneys’ fees and costs incurred in prosecuting this action under 35 U.S.C. § 285.

JURY DEMAND

Pursuant to Fed. R. Civ. P. 38(b), Savannah hereby demands a trial by jury of all issues so

triable that are raised herein or which hereinafter may be raised in this action.
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PRAYER FOR RELIEF

WHEREFORE, Savannah requests entry of judgment in its favor and against Home as

follows:

a

A declaration that Defendant has infringed and are infringing the 688, 023, and ‘200

Patents;

An award of damages to Savannah arising out of Defendant’s infringement of the ’688,
’023, and ‘200 Patents, including enhanced damages pursuant to 35 U.S.C. § 284, together
with prejudgment and post-judgment interest, in an amount according to proof;

An award of attorneys’ fees pursuant to35 U.S.C. 8§ 285 or as otherwise permitted by

law;

An award to Savannah of its costs; and

Such other and further relief, whether legal, equitable, or otherwise, to which Savannah

may be entitled or which this Court may order.

Dated this 20" day of February, 2024.
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HITT HILLER MONFILS WILLIAMS LLP

By:_s/ James L. Hiller
James L. Hiller, OSB # 772220
Of Attorneys for Plaintiff
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MOISTURE REDUCTION AND MOLD AND
MOISTURE DAMAGE PREVENTATIVE
SYSTEM AND METHOD IN CONSTRUCTION

BACKGROUND OF THE INVENTION

This mvention relates to buildings and construction, and
more particularly to controlling moisture to reduce the like-
lithood of mold growth and moisture damage.

Mold and mildew problems in buildings are becoming
more common, and can lead to substantial remediation
elforts, with associated costs or litigation.

In building construction, whether commercial or single or
multiple family residential, problems can arise 11 a particular
level of moisture remains 1n walls at the time the walls are
sealed. During construction, these buildings are typically wet,
either from ramn/snow or from wet construction materials
being used, for example, wet wood, or materials that are
applied 1n a wet state and then need to dry. Mold will typically
grow 1 wood or other construction material when there 1s
suificient moisture present, for example, above 20% moisture
in Douglas fir.

Mold spores can grow if suilicient moisture 1s sealed into
construction material and there 1s an available food source.
Should mold develop, it 1s often detected immediately, or
sometimes such detection i1s delayed. In some cases, 1t 1s
never detected.

Mold remediation, such as removal and prevention of
tuture growth, 1s costly and time consuming. The existence of
mold 1n a construction project can cause public relations
issues, wherein the builder or project developer can be
equated with the bad publicity related to the mold 1ssues. Still
turther, legal 1ssues can arise, related to the costs and delay of
remediation, alleged health i1ssues from occupants of the
alfected buildings, and contractual disputes arising over pur-
chase or lease of the atfected property, as a purchaser might
wish to cancel a property transaction based on the mold
1Ssues.

Apart from mold 1ssues, the presence of moisture alone can
also lead to damage to structures and materials, resulting 1n
costly remediation with corresponding i1ssues to those noted
hereinabove with respect to mold.

Financing and monetary requirements demand that struc-
tures be built as quickly as possible, to minimize the duration
ol construction financing, for example, and to increase con-
struction-related revenue. Such time constraints result 1n
framing being covered up as quickly as possible. These time
constraints do not allow a builder to have a partially com-
pleted structure sit for weeks to allow any moisture in the
construction materials to naturally reach equilibrium waith 1ts
environment, and this increases the likelihood that wet mate-
rials may be sealed up, leading to a higher likelithood of mold
growth or moisture damage occurring. Depending on climate
factors, the business cycle of construction may not allow
suificient time for waiting for the natural drying process.

In particular in new construction, building practices result-
ing 1n an energy elficient structure may severely restrict air-
flow between the interior and exterior of a structure, resulting
in trapping of moisture iside the structure. This can increase
the likelithood of mold or moisture problems 1n structures
today.

Heretofore, the issue of mold has been addressed as an
alterthought 1n reactive fashion, only being tackled when
mold appears, advising cleaning up mold quickly when 1t

appears, for example.

e

SUMMARY OF THE INVENTION

In accordance with the invention, a system and method 1s
provided for removing moisture from a construction project,
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to ensure sufficiently low moisture content 1s present in the
construction before 1t 1s sealed.

Accordingly, 1t 1s an object of the present invention to
provide an improved method for reducing moisture 1 con-
struction projects below a desired level.

It 1s a turther object of the present invention to provide an
improved system for removing moisture from construction
projects.

The subject matter of the present invention 1s particularly
pointed out and distinctly claimed 1n the concluding portion
of this specification. However, both the organization and
method of operation, together with further advantages and
objects thereof, may best be understood by reference to the
following description taken 1n connection with accompany-
ing drawings wherein like reference characters refer to like
clements.

BRI

~F DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of the process according to the
present 1nvention.

DETAILED DESCRIPTION

The system according to a preferred embodiment of the
present invention comprises a system and method for reduc-
ing moisture content 1 a building or portion of a building
under construction, wherein said reduction 1s made as a cura-
tive and preventative measure that takes place at a specific
phase 1n the construction process.

Referring now to FIG. 1, which 1s a block diagram of the
moisture reduction process according to the present mven-
tion, the system and method are typically employed, 1n the
case of construction, after the rootf, windows and doors are
installed and before the so called fimish trades (wall board,
insulation, cabinetry, etc.) are done. When a decision to take
the preventative measure has been made, 1nitial readings of
moisture content of construction materials, relative humidity
and temperature are taken in the building under test (step 12).
These measurements are made to determine how to effect
moisture removal 1 the building and may be made, for
example, with a GE Protimeter MMS Plus model by GE
Protimeter, 500 Research Drive, Wilmington, Mass., US, or
the Tramex Moisture Meter, from Tramex Lid. of Dublin,
Ireland moisture meter 1n particular embodiments.

Next, 1n step 16, a determination 1s made based on the
results of the readings, whether preventative moisture
removal 1s warranted. For example, 11 moisture content of
Douglas fir 1s below 20% moisture content, moisture removal
treatment may not be needed. If further treatment 1s not
needed, then the process 1s complete at block 18. However, 1
turther treatment 1s deemed advisable, then the process con-
tinues to block 20, wherein moisture reduction equipment 1s
placed within the space that 1s to be treated. The specific
moisture reduction equipment employed can vary based on
the moisture removal needs of the structure, but typically will
include air moving equipment, such as blowers, for circulat-
ing the air within the space, dehumidifiers to extract the
moisture from the air and either contain 1t within the dehu-
midifier or dispose of it external to the space (by a drain tube,
for example). Additionally, heating equipment may be
employed, to raise the temperature within the space to
increase the speed of moisture removal.

Examples of typical equipment that may be employed 1n
the system and performing the method 1s as follows:

Blower: An electric portable blower that provides a con-
tinuous, high velocity airflow, such as model #797 Ace Tur-
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boDryer, from Dri-Eaz of Burlington, Wash., US, or the Dri-
Eaz Santana SX model turbodryer, or the Gale Force air
mover by Dry Air Technology of Burlington, Wash.

Dehumidifier: #721 DrnizAir 1200, by Dri-Eaz of Burling-
ton, Wash., US. This 1s a refrigerant dehumidifier which pro-
vides a 15 gallon per day maximum moisture removal output
level, while drawing 6.4 amps current at 120V. Also, the
DrizAir 2000, a 25 gallon per day model can be employed.
Alternatively, a Dr'lec desiccant dehumidifier may be
employed, which uses silica gel to adsorb moisture from the
air, manufactured by Dri-Eaz of Burlington, Wash.

Heater: portable heaters, such as propane/natural gas pow-

ered heaters, such as the Dri-Eaz K85 mobile furnace, by
Dri-Eaz of Burlington, Wash., US.

In a typical 1nstallation, four or five blowers or fans will be
grouped together with one dehumidifier and heater 1n a given
space.

Depending on the particular characteristics of the space
being treated, openings into other rooms or other parts of a
building are sealed off with some sort of vapor barrier (for
example, plastic sheeting 1n roll form and duct tape to seal the
sheeting to close off the opening). Also, window or door
openings that do not yet have the windows or doors installed
may be sealed in corresponding fashion.

Once the equipment 1s 1n place, the blowers and dehumaidi-
fier are activated (and heaters, 11 present) and they are allowed
to run for a period of time (block 22), typically a 24 hour
period, whereupon further moisture readings are taken (block
24) to track the progress of moisture removal. At decision
block 26, a determination 1s made whether sufficient moisture
has been removed from the space. I not, then the equipment
1s allowed to continue to operate. Optionally, the equipment
may be moved around to different locations within the space
being treated (block 28). The process loops back to allow the
passage of time at block 22, and the time/readings/determine
whether acceptable moisture content reduction has occurred
cycle continues until the result of the decision block 26 1s that
yes, the moisture content has been reduced to an acceptable
level (for example, 20% or lower moisture content). Then the

moisture removal process 1s completed and the equipment 1s
removed (block 30).

A typical time between the mitial placement of the equip-
ment and determination that the space has a suificiently low
moisture content level 1s 4 to 7 days. Of course this depends
on a number of factors, including the nitial moisture content
of the space, the capacity of the moisture control equipment
that 1s installed, and relative humidity and temperature, for
example.

Some other possible variations in the process can occur.
For example, it at block 24, when further readings are taken
after the passage of time, 1t 1s determined that the moisture
level 1s not being reduced (or 1s not being reduced at a suili-

cient rate), then additional blower/dehumidifier/heating
equipment may be added. Further, 1f after a passage of time,
the moisture levels are not reducing 1n a desired fashion, this
typically indicates that moisture 1s leaking 1nto the space from
an outside source (for example an improperly installed roof 1s
leaking) and investigation of the source of the moisture

should be made.

Examples of application of the system and method are
given below. The measurement goal for all tests 1n these
particular examples 1s 18% moisture content:
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4
EXAMPLE 1

New construction, 1500 square feet.

Day 1, temperature 71.5° F., 36.7% relative humidity. 2
measurements were taken low along wall studs, giving 16 and
18% moisture content. 4 measurements were taken high
along wall studs, giving 16, 24, 21 and 21%.

Moisture removal equipment was installed and allowed to
run for the rest of day 1. On day 2, temperature was 64.7° F.,
46.9% relative humidity. 2 measurements were taken low
along wall studs, giving 16 and 18% moisture content. 4
measurements were taken high along wall studs, giving 16,
18, 18 and 18% moisture content. The moisture removal

operation was judged completed.

EXAMPLE 2

New construction, 2200 square feet.
Day 1, temperature 69.4° F., 49.1% relative humidity. 7
measurements were taken low along wall studs, giving 25, 20,

25, 25, 15, 25 and 22% moisture content. 7 measurements
were taken high along wall studs, giving 21, 19, 25, 25, 23, 25

and 25%.

Moisture removal equipment was installed and allowed to
run. On day 2, temperature was 65.1° F., 55.3% relative
humidity. 7 measurements were taken low along wall studs,
grving 20, 17, 25, 25, 20, 21 and 20% moisture content. 7
measurements were taken high along wall studs, giving 22,
18, 23, 23, 15, 21 and 20% moisture content. The moisture
removal operation was continued, and then further measure-
ments were taken on day 3. 6 lower level measurements ot 20,
18, 18, 18, 15 and 21% moisture content were taken, and 7
upper level measurements of 18, 17, 20, 23, 18, 18 and 20%
were recorded. Moisture removal was continued and on day
4,7 measurements were taken at both lower and upper levels,
resulting in: lower 18, 18, 18, 18,13, 18,17; and upper 16, 16,
17, 16, 18, 16, 15. The moisture removal operation was
tudged completed at this state.

EXAMPLE 3

New construction, 2300 square feet.

Day 1, temperature 63.2° F., 38.0% relative humadity. 7
measurements were taken low along wall studs, giving 13, 20,
15, 15, 30, 30, and 16% moisture content. 7 measurements
were taken high along wall studs, giving 30, 30, 30, 18, 25, 24
and 20%.

Moisture removal equipment was installed and allowed to
run until day 2, when further measurements are made, tem-
perature was 80.2° F., 29.5% relative humidity. Measure-
ments low along wall studs were 15, 15, 15, 15, 20, 15 and
16% moisture content. High location measurements were 25,
20, 25, 18, 23, 20 and 20% moisture content. The moisture
removal operation was continued until day 3, when measure-
ments as follows were judged to have suificiently accom-
plished the desired moisture removal: low, 15, 15,15, 15, 18,
15, 16%; and high 18, 17, 18, 18, 16, 15, 18%.

EXAMPLE 4

New construction, 1500 square feet.

Day 1, temperature 68.8° F., 43.0% relative humadity. 4
measurements were taken low along wall studs, giving 21, 18,
15 and 17% moisture content. 7 measurements were taken
high along wall studs, giving 15, 25, 25, 21, 16, 15 and 18%.

Moisture removal equipment was installed and allowed to
run. On day 2, when further measurements are made, tem-

EXHIBIT A
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perature was 58.4° F., 59.4% relative humidity. Measure-
ments low along wall studs were 18, 18, 15 and 17% moisture
content. High location measurements were 15, 18, 18, 17, 16,
15 and 18% moisture content. This was suificient moisture
removal to complete the operation.

EXAMPLE 5

New construction, 2150 square feet.

Day 1, temperature 57.4° F., 97.4% relative humidity. 7
measurements were taken low along wall studs, giving 20, 15,
20, 21, 40, 18 and 16% moisture content. Measurements
taken high along wall studs were 20, 20, 23, 40, 22, 17 and
30%.

Moisture removal equipment was installed and allowed to
run until day 2, when further measurements are made, tem-
perature was 67.0° F., 47.9% relative humidity. Measure-
ments low along wall studs were 15, 15, 15, 15, 18, 18 and
16% moisture content. High location measurements were 15,
15, 18, 16, 15, 17 and 17% moisture content. This was a
suificient moisture level to complete the operation.

EXAMPLE 6

New construction, 2500 square feet.

Day 1, temperature 68.0° F., 36.6% relative humidity. 7
measurements were taken low along wall studs, giving 13, 11,
12, 11, 11, 13 and 10% moisture content. Measurements
taken high along wall studs were 12, 11, 13, 10, 12, 13 and
11%.

Since all measurements were below the target level, no
moisture removal was performed as the area was already at a
suificiently low moisture content.

In making measurements, any wood surfaces are mea-
sured, but typically moisture content measurements are made
at base plates, studs and floors. It 1s not necessary to measure
every stud 1n the structure, because 11 a stud with moisture
content above the moisture threshold 1s detected 1n an area,
then moisture removal will be performed in the area, so 1t 1sn’t
required to keep measuring at that point. Thus, for example, 1T
the first set of measurements taken 1s beyond the acceptable
moisture threshold, taking additional measurements 1s not
necessary, but can be completed 11 desired, to provide histori-
cal data for comparison when the moisture removal 1s com-
pleted, and more measurements might be taken to further
show overall moisture levels. Thus, 1n performing the pro-
cess, typically moisture content tests are made throughout the
structure, but moisture removal 1s only needed to be done 1n
those areas where the moisture content level 1s too high.

Thus, 1n accordance with the system and method, a pre-
ventative moisture removal 1s accomplished to bring the
moisture content level within a space to a desired level below
that which would support mold growth, to reduce the likeli-
hood that mold or moisture damage problems will arise 1n the
finished construction. Should mold or moisture damage prob-
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lems arise later, however, the builder has useful information
to help locate the cause of the mold growth or moisture
damage, as 1t 1s known from the use of the system and method
that at a crucial point in the construction process, the moisture
content level had been reduced sufliciently to prevent such
growth or water damage. This information can help in deter-
mining what party might bear the responsibility for costs
involved 1 mold or moisture damage remediation proce-
dures. It can also assist in determining the construction stage
at which a mold infestation or moisture entry took place.

While in the preferred embodiment, the moisture content
level of 20% 1s a desired threshold, applied to Douglas fir
wood, for example, below which the moisture content 1s
desirably reduced, and while 18% was given as the threshold
level 1n the illustrative examples herein, different levels may
be appropriate 1n other types of wood and 1n other materials
such as engineered woods (oriented strand board, plywood,
fiberboard, etc.), wallboard or other materials.

While a preferred embodiment of the present invention has
been shown and described, 1t will be apparent to those skilled
in the art that many changes and modifications may be made
without departing from the 1mvention in 1ts broader aspects.
The appended claims are therefore intended to cover all such
changes and modifications as fall within the true spirit and
scope of the invention.

What 1s claimed 1s:

1. A process for treating a space within a construction of a
new home to prevent structural damage and/or the growth of
mold or mildew, comprising the steps of:

measuring moisture content using a moisture meter at a

plurality of locations within the space, wherein said
plurality of locations include low and high locations of a
plurality of exposed wall studs;

determining whether the measured moisture content meets

a threshold indication recommending that drying be per-
formed;

positioning and operating only within the space at least one

drying device for the purpose of reducing the moisture
level within the space and thereby reducing the moisture
level 1n structural components of the space, wherein the
at least one drying device 1s selected from the group
consisting of a dehumidifier, a space heater, and an air
moving device; and

turther comprising the step of substantially sealing off the

space being treated with a vapor barrier relative to other
space within said new home.

2. The process according to claim 1, wherein said at least
one drying device 1s a dehumidifier and 1s operated for a
period of time, whereupon one or more further moisture
content readings are taken, and a decision 1s made whether to
continue operating said dehumidifier based on whether said
one or more further moisture content readings meet the
threshold indication.
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BUILDING MOISTURE CONTENT
CERTIFICATION SYSTEM AND METHOD

BACKGROUND OF THE INVENTION

This invention relates to certification of buildings and con-
struction, and more particularly to a system and method for
certifying buildings to have an identified moisture content
level to identify the probability of mold growth claims or
moisture damage claims against a builder or owner.

Mold, mildew and water problems in buildings are becom-
ing more common, and can lead to substantial remediation
efforts, with associated costs or litigation.

In any structure problems can arise if a particular level of
moisture content exists. Mold will typically grow in wood or
other organic construction material above a certain moisture
content. Thus, mold can grow in construction material if
sufficient moisture is present in the structure components.
Apart from mold, moisture damage to the structure or com-
ponents thereof may result from moisture.

Should mold or other moisture related damage develop, it
is often detected immediately, or sometimes such detection is
delayed. In some cases, it is never detected.

Mold and moisture remediation and prevention of future
growth, is costly and time consuming. The existence of mold
and moisture damage in a structure can cause public relations
issues, wherein the builder or owner can be equated with the
bad publicity related to the mold and moisture damage issues.
Still further, legal issues can arise, related to the costs and
delay of remediation, alleged health issues from occupants of
the affected buildings, and contractual disputes arising over
purchase or lease of the affected property, as a purchaser
might wish to cancel a property transaction based on the mold
issues.

Financing and monetary requirements often demand that
structures be built as quickly as possible, to minimize the
duration of construction financing, for example, and to
increase construction related revenue. Such time constraints
result in framing being covered up as quickly as possible.
These time constraints do not allow a builder to have a par-
tially completed structure sit for days or weeks to allow any
moisture in the construction materials to naturally reach equi-
librium with the moisture in the environment, and this
increases the likelihood that moisture may be sealed up, lead-
ing to a higher likelihood of mold growth occurring. Depend-
ing on climate factors, the business cycle of construction may
not allow sufficient time for waiting for the natural drying
process. Thus, the likelihood that a building may have exces-
sive moisture content is increased. The presence of moisture
and/or mold may also impact the ownership, use, financing,
insurability, refinancing and sale of structures.

In sales of homes or structures, both sellers and purchasers
may be unaware of moisture content within the structure.

Heretofore, the issue of moisture content in a building has
been addressed as an afterthought in reactive fashion. There
has been no organized manner or system to examine and
consider the moisture content of a building and or to certify
this moisture state.

SUMMARY OF THE INVENTION

In accordance with the invention, a certification system and
method is provided for addressing the issue of moisture con-
tent in a structure. In accordance with the system, a moisture
content level determination is made and a certificate is issued
to show moisture content.

20

25

30

35

40

45

50

55

60

65

2

Accordingly, it is an object of the present invention to
provide an improved method for determining and certifying
moisture content levels in construction projects.

It is a further object of the present invention to provide an
improved system for determining and certifying of moisture
content.

The subject matter of the present invention is particularly
pointed out and distinctly claimed in the concluding portion
of this specification. However, both the organization and
method of operation, together with further advantages and
objects thereof, may best be understood by reference to the
following description taken in connection with accompany-
ing drawings wherein like reference characters refer to like
elements.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is a block diagram of the process according to the
present invention.

FIG. 2 is a block diagram of a process according to the
present invention.

DETAILED DESCRIPTION

The invention according to a preferred embodiment com-
prises a system and method for certifying a structure to have
a moisture content. The certification may include certifying
that moisture content levels have been measured, and may
include a report of the measurement data that was actually
recorded during the certification measurement phase.

Referring now to FIG. 1, which is a block diagram of the
moisture level certification process according to the present
invention, initial readings of moisture content as well as the
relative humidity and temperature are taken throughout the
interior of the structure under test (step 12). The relative
humidity and temperature measurements are made to deter-
mine grains per pound. Moisture content readings may be
made, for example, with a GE Protimeter MMS Plus model
by GE Protimeter, 500 Research Drive, Wilmington, Mass.,
US, or the Tramex Moisture Meter, from Tramex Ltd. of
Dublin, Ireland moisture meter in the preferred embodiment.

In making the measurements, test sites are selected to be
places where moisture might typically exist throughout the
structure, including but not limited to openings such as win-
dow frames, door frames, electrical outlets and the like. In
buildings where a vapor barrier is present, any location where
the vapor barrier might have been cut is measured. Further,
measurements are taken along the floor, floor boards and
baseboards, walls and ceiling. Typically a measurement every
1 to 2 feet would be sufficient.

After measurements have all been taken, typically in each
room, for example, the measurement meter is connected to a
computer and the data therein is uploaded to a database, for
example, giving temperature, relative humidity, moisture
content, grains per pound, etc., as well as the date and time of
measurement. The computer may also include a printer or
other I/O devices for printing or otherwise reporting data.

Next, in step 14, a report is made of the results. In a
particular embodiment, this report comprises details of a
number of things, including:

Relative Humidity;

Temperature;

Grains Per Pound (specific humidity);

Moisture content measurements taken.

A decision may now be made at decision block 15, whether
interpretation of the moisture content measurements in the

report is desired. If not, then the report ceﬂifﬁﬁmmi‘ B
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ments made and the process is then completed. The report
certificate can advantageously include a print of the measure-
ment data, showing all the measurement values, if desired.

If interpretation is desired, then next, in step 16, a determi-
nation is made based on the results of the report, whether the
moisture level within the portion of the structure being tested
(testing may be done on subsets of an entire building) is
within a desired level (for example, under 20% or under 18%
in particular embodiments). If so, then a moisture content
level pass certificate is issued (step 18) which the building
owner/builder/selling agent/buyer can then keep to establish
the moisture content level. The process is then completed.

However, if at decision block 16, moisture content was not
within the desired level, a determination may be made at
block 20 as to whether a moisture content level fail certificate
is to be issued. If so, then a moisture content level failure
certificate is issued (step 22). In either case, the process is then
completed.

Thus, in accordance with the system and method, a certifi-
cate is provided indicating that a structure has been tested as
to its moisture content. Should moisture or mold problems
arise later, however, the certificate holder has useful informa-
tion to help locate the cause of the moisture or mold growth,
or to identify lack of liability. It can also assist in determining
the construction stage where the moisture damage or mold
infestation was caused. Such certificate may be useful in
obtaining more favorable insurance rates.

Additionally, the issuance of a failure certificate can be
desirable and useful, when the certificate recipient is a party
that is attempting to have moisture or mold remediation per-
formed, or is attempting to prove the existence of the problem
or to determine liability for remediation.

If a certificate is not issued, as a result of failing to pass, or
if a failure certificate is issued, moisture removal may be
performed as a remediation. Such moisture removal may be
accomplished, as an example, in the manner described in
co-pending U.S. patent application Ser. No. 10/621,859, filed
concurrently herewith by the inventors of this present appli-
cation, entitled MOISTURE REDUCTION AND MOLD
AND MOISTURE DAMAGE PREVENTATIVE SYSTEM
AND METHOD IN CONSTRUCTION, the disclosure of
which is hereby incorporated by reference. Once such mois-
ture removal is accomplished, the moisture content level cer-
tification process can be performed again, to then issue a
certificate.

Further, a system according to a preferred embodiment of
the present invention comprises a system and method for
reducing moisture content in a building or portion of a build-
ing under construction, wherein said reduction is made as a
curative and preventative measure that takes place at a spe-
cific phase in the construction process.

Referring now to FIG. 2, which is a block diagram of the
moisture reduction process according to the present inven-
tion, the system and method are typically employed, in the
case of construction, after the roof, windows and doors are
installed and beforesthessorcalledsfinishitrades)(wall board,
insulation, cabinetry, etc.) are done. When a decision to take
the preventative measure has been made, initial readings of
moisture content of construction materials, relative humidity
and temperature are taken in the building under test (step 32).
These measurements are made to determine how to effect
moisture removal in the building and may be made, for
example, with a GE Protimeter MMS Plus model by GE
Protimeter, 500 Research Drive, Wilmington, Mass., US, or
the Tramex Moisture Meter, from Tramex Ltd. of Dublin,
Ireland moisture meter in particular embodiments.
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Next, in step 36, a determination is made based on the
results of the readings, whether preventative moisture
removal is warranted. For example, if moisture content of
Douglas fir is below 20% moisture content, moisture removal
treatment may not be needed. If further treatment is not
needed, then the process is complete at block 38. However, if
further treatment is deemed advisable, then the process con-
tinues to block 40, wherein moisture reduction equipment is
placed within the space that is to be treated. The specific
moisture reduction equipment employed can vary based on
the moisture removal needs of the structure, but typically will
include air moving equipment, such as blowers, for circulat-
ing the air within the space, dehumidifiers to extract the
moisture from the air and either contain it within the dehu-
midifier or dispose of it external to the space (by a drain tube,
for example). Additionally, heating equipment may be
employed, to raise the temperature within the space to
increase the speed of moisture removal.

Examples of typical equipment that may be employed in
the system and performing the method is as follows:

Blower: An electric portable blower that provides a con-
tinuous, high velocity airflow, such as model #797 Ace Tur-
boDryer, from Dri-Eaz of Burlington, Wash., US, or the Dri-
Eaz Santana SX model turbodryer, or the Gale Force air
mover by Dry Air Technology of Burlington, Wash.

Dehumidifier: #721 DrizAir 1200, by Dri-Eaz of Burling-
ton, Wash., US. This is a refrigerant dehumidifier which pro-
vides a 15 gallon per day maximum moisture removal output
level, while drawing 6.4 amps current at 120V. Also, the
DrizAir 2000, a 25 gallon per day model can be employed.
Alternatively, a DriTec desiccant dehumidifier may be
employed, which uses silica gel to absorb moisture from the
air, manufactured by Dri-Eaz of Burlington, Wash.

Heater: portable heaters, such as propane/natural gas pow-
ered heaters, such as the Dri-Eaz K85 mobile furnace, by
Dri-Eaz of Burlington, Wash., US.

In a typical installation, four or five blowers or fans will be
grouped together with one dehumidifier and heater in a given
space.

Depending on the particular characteristics of the space
being treated, openings into other rooms or other parts of a
building are sealed off with some sort of vapor barrier (for
example, plastic sheeting in roll form and duct tape to seal the
sheeting to close off the opening). Also, window or door
openings that do not yet have the windows or doors installed
may be sealed in corresponding fashion.

Once the equipment is in place, the blowers and dehumidi-
fier are activated (and heaters, if present) and they are allowed
to run for a period of time (block 42), typically a 24 hour
period, whereupon further moisture readings are taken (block
44) to track the progress of moisture removal. At decision
block 46, a determination is made whether sufficient moisture
has been removed from the space. If not, then the equipment
is allowed to continue to operate. Optionally, the equipment
may be moved around to different locations within the space
being treated (block 48). The process loops back to allow the
passage of time at block 42, and the time/readings/determine
whether acceptable moisture content reduction has occurred
cycle continues until the result of the decision block 46 is that
yes, the moisture content has been reduced to an acceptable
level (for example, 20% or lower moisture content). Then the
moisture removal process is completed and the equipment is
removed (block 50).

A typical time between the initial placement of the equip-
ment and determination that the space has a sufficiently low
moisture content level is 4 to 7 days. Of course this depends

on a number of factors, including the initial Iﬁfﬂig‘ff B
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of the space, the capacity of the moisture control equipment
that is installed, and relative humidity and temperature, for
example.

Some other possible variations in the process can occur.
For example, if at block 44, when further readings are taken
after the passage of time, it is determined that the moisture
level is not being reduced (or is not being reduced at a suffi-
cient rate), then additional blower/dehumidifier/heating
equipment may be added. Further, if after a passage of time,
the moisture levels are not reducing in a desired fashion, this
typically indicates that moisture is leaking into the space from
an outside source (for example an improperly installed roofis
leaking) and investigation of the source of the moisture
should be made.

Examples of application of the system and method are
given below. The measurement goal for all tests in these
particular examples is 18% moisture content:

Example 1

New construction, 1500 square feet.

Day 1, temperature 71.5° F., 36.7% relative humidity. 2
measurements were taken low along wall studs, giving 16 and
18% moisture content. 4 measurements were taken high
along wall studs, giving 16, 24, 21 and 21%.

Moisture removal equipment was installed and allowed to
run for the rest of day 1. On day 2, temperature was 64.7° F.,
46.9% relative humidity. 2 measurements were taken low
along wall studs, giving 16 and 18% moisture content. 4
measurements were taken high along wall studs, giving 16,
18, 18 and 18% moisture content. The moisture removal
operation was judged completed.

Example 2

New construction, 2200 square feet.

Day 1, temperature 69.4° F., 49.1% relative humidity. 7
measurements were taken low along wall studs, giving 25, 20,
25, 25, 15, 25 and 22% moisture content. 7 measurements
were taken high along wall studs, giving 21, 19, 25, 25, 25, 25
and 25%.

Moisture removal equipment was installed and allowed to
run. On day 2, temperature was 65.1° F., 55.3% relative
humidity. 7 measurements were taken low along wall studs,
giving 20, 17, 25, 25, 20, 21 and 20% moisture content. 7
measurements were taken high along wall studs, giving 22,
18, 23, 23, 15, 21 and 20% moisture content. The moisture
removal operation was continued, and then further measure-
ments were taken on day 3. 6 lower level measurements of 20,
18, 18, 18, 15 and 21% moisture content were taken, and 7
upper level measurements of 18, 17, 20, 23, 18, 18 and 20%
were recorded. Moisture removal was continued and on day
4,7 measurements were taken at both lower and upper levels,
resulting in: lower 18, 18, 18,18, 15,18, 17; and upper 16, 16,
17, 16, 18, 16, 15. The moisture removal operation was
judged completed at this state.

Example 3

New construction, 2300 square feet.

Day 1, temperature 63.2° F., 38.0% relative humidity. 7
measurements were taken low along wall studs, giving 15, 20,
15, 15, 30, 30, and 16% moisture content. 7 measurements
were taken high along wall studs, giving 30, 30, 30, 18, 25,24
and 20%.

Moisture removal equipment was installed and allowed to
run until day 2, when further measurements are made, tem-
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perature was 80.2° F., 29.5% relative humidity. Measure-
ments low along wall studs were 15, 15, 15, 15, 20, 15 and
16% moisture content. High location measurements were 25,
20, 25, 18, 23, 20 and 20% moisture content. The moisture
removal operation was continued until day 3, when measure-
ments as follows were judged to have sufficiently accom-
plished the desired moisture removal: low, 15, 15, 15, 15, 18,
15, 16%; and high 18, 17, 18, 18, 16, 15, 18%.

Example 4

New construction, 1500 square feet.

Day 1, temperature 68.8° F., 43.0% relative humidity. 4
measurements were taken low along wall studs, giving 21, 18,
15 and 17% moisture content. 7 measurements were taken
high along wall studs, giving 15, 25, 25, 21, 16, 15 and 18%.

Moisture removal equipment was installed and allowed to
run. On day 2, when further measurements are made, tem-
perature was 58.4° F., 59.4% relative humidity. Measure-
ments low along wall studs were 18, 18, 15 and 17% moisture
content. High location measurements were 15, 18, 18, 17, 16,
15 and 18% moisture content. This was sufficient moisture
removal to complete the operation.

Example 5

New construction, 2150 square feet.

Day 1, temperature 57.4° F., 97.4% relative humidity. 7
measurements were taken low along wall studs, giving 20, 15,
20, 21, 40, 18 and 16% moisture content. Measurements
taken high along wall studs were 20, 20, 23, 40, 22, 17 and
30%.

Moisture removal equipment was installed and allowed to
run until day 2, when further measurements are made, tem-
perature was 67.0° F., 47.9% relative humidity. Measure-
ments low along wall studs were 15, 15, 15, 15, 18, 18 and
16% moisture content. High location measurements were 15,
15, 18, 16, 15, 17 and 17% moisture content. This was a
sufficient moisture level to complete the operation.

Example 6

New construction, 2500 square feet.

Day 1, temperature 68.0° F., 36.6% relative humidity. 7
measurements were taken low along wall studs, giving 13,11,
12, 11, 11, 13 and 10% moisture content. Measurements
taken high along wall studs were 12, 11, 13, 10, 12, 13 and
11%.

Since all measurements were below the target level, no
moisture removal was performed as the area was already at a
sufficiently low moisture content.

In making measurements, any wood surfaces are mea-
sured, but typically moisture content measurements are made
at base plates, studs and floors. It is not necessary to measure
every stud in the structure, because if a stud with moisture
content above the moisture threshold is detected in an area,
then moisture removal will be performed in the area, so it isn’t
required to keep measuring at that point. Thus, for example, if
the first set of measurements taken is beyond the acceptable
moisture threshold, taking additional measurements is not
necessary, but can be completed if desired, to provide histori-
cal data for comparison when the moisture removal is com-
pleted, and more measurements might be taken to further
show overall moisture levels. Thus, in performing the pro-
cess, typically moisture content tests are made throughout the
structure, but moisture removal is only needed to be done in

those areas where the moisture content leveIEXﬁifBIT B
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Thus, in accordance with the system and method, a pre-
ventative moisture removal is accomplished to bring the
moisture content level within a space to a desired level below
that which would support mold growth, to reduce the likeli-
hood that mold or moisture damage problems will arise in the
finished construction. Should mold or moisture damage prob-
lems arise later, however, the builder has useful information
to help locate the cause of the mold growth or moisture
damage, as it is known from the use of the system and method
that at a crucial point in the construction process, the moisture
content level had been reduced sufficiently to prevent such
growth or water damage. This information can help in deter-
mining what party might bear the responsibility for costs
involved in mold or moisture damage remediation proce-
dures. It can also assist in determining the construction stage
at which a mold infestation or moisture entry took place.

While in the preferred embodiment, the moisture content
level of 20% is a desired threshold, applied to Douglas fir
wood, for example, below which the moisture content is
desirably reduced, and while 18% was given as the threshold
level in the illustrative examples herein, different levels may
be appropriate in other types of wood and in other materials
such as engineered woods (oriented strand board, plywood,
fiberboard, etc.), wallboard or other materials.

While a preferred embodiment of the present invention has
been shown and described, it will be apparent to those skilled
in the art that many changes and modifications may be made
without departing from the invention in its broader aspects.
For example, while the preferred embodiments relate to
desired moisture content levels being below a desired thresh-
old, alternate embodiments include situations where the pass
or failure of a moisture content analysis depends on the mois-
ture content being above a desired threshold level or within a
desired range. The appended claims are therefore intended to
cover all such changes and modifications as fall within the
true spirit and scope of the invention.

What is claimed is:

1. A method for certifying a moisture content level, com-
prising:

measuring, with a moisture meter, moisture content at a

plurality of interior locations within a building;
comparing the measured moisture content with a threshold
moisture content level;

drying, with at least one drying device, a space of the

building in order to reduce the moisture content at the
plurality of interior locations, wherein the at least one
drying device is located within the building while drying
the space; and

measuring, with the moisture meter, moisture content at

one or more of the plurality of interior locations to con-
firm that the moisture content is below the threshold
moisture content level.

2. The method of claim 1, further comprising determining
a construction stage where the moisture content was intro-
duced to the plurality of interior locations, based at least in
part on the measured moisture content.

3. The method of claim 1, further comprising:

measuring a temperature at the plurality of interior loca-

tions;

measuring a relative humidity at the plurality of interior

locations; and

determining grains per pound of moisture content at the

plurality of interior locations based, at least in part, on
the measured temperature and the measured relative
humidity, wherein comparing the measured moisture
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content comprises comparing the grains per pound of
moisture content with the threshold moisture content
level.

4. The method of claim 1, wherein the space of the building
is surrounded by a vapor barrier prior to using the at least one
drying device to remove the moisture content.

5. The method of claim 4, wherein the at least one drying
device is located within the vapor barrier while drying the
space.

6. The method of claim 1, wherein the plurality of interior
locations comprise a window frame and a door frame.

7. The method of claim 1, wherein the plurality of interior
locations comprise at least one exposed wall stud.

8. The method of claim 7, wherein the plurality of interior
locations comprise both a high location of the at least one
exposed wall stud and a low location of the at least one
exposed wall stud.

9. The method of claim 8, wherein the high location is near
a ceiling or near a roof of the space.

10. The method of claim 8, wherein the low location is near
a floor of the space.

11. A system, comprising:

means for measuring moisture content at a plurality of

interior locations within a building;

means for comparing the measured moisture content with

a threshold moisture content level associated with a
moisture content level certification; and

means for drying a space of the building in order to reduce

the moisture content at the plurality of interior locations,
wherein the means for drying is located within the build-
ing while the space is being dried, and wherein at least
one of the plurality of interior locations is again mea-
sured for moisture content to confirm that the moisture
content is below the threshold moisture content level.

12. The system of claim 11, wherein the space comprises
the building, and wherein the building is substantially sealed
relative to outside of the building.

13. The system of claim 11, wherein the space comprises
one or more rooms of the building, and wherein the one or
more rooms are substantially sealed relative to other rooms of
the building.

14. The system of claim 11, wherein the means for drying
is entirely located within the space.

15. The system of claim 11, wherein the means for drying
comprises means for drying, prior to said measuring, the
space of the building in a first drying operation, and wherein
the moisture content is measured after the first drying opera-
tion is completed.

16. The system of claim 15, wherein the means for com-
paring comprises means for determining whether a second
drying operation is required in order to further reduce the
moisture content.

17. The system of claim 11, wherein the means for mea-
suring comprises means for measuring the moisture content
at multiple locations of at least one exposed wall stud in the
space.

18. The system of claim 17, wherein the multiple locations
comprise both a high location of the at least one exposed wall
stud and a low location of the at least one exposed wall stud.

19. The system of claim 18, wherein the high location is
near a ceiling or near a roof of the space.

20. The system of claim 18, wherein the low location is
near a floor of the space.
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MOISTURE REDUCTION AND MOLD AND
MOISTURE DAMAGE PREVENTATIVE
SYSTEM AND METHOD IN
CONSTRUCTION

CROSS-REFERENCE TO RELATED
APPLICATION

This application is a Divisional of U.S. patent application
Ser. No. 14/035,292, filed Sep. 24, 2014, which is a Con-
tinuation of U.S. patent application Ser. No. 10/621,859,
filed Jul. 16, 2003, now U.S. Pat. No. 8,567,688, issued Oct.
29, 2013, the contents of which are herein incorporated by
reference in their entireties.

BACKGROUND OF THE INVENTION

This invention relates to buildings and construction, and
more particularly to controlling moisture to reduce the
likelihood of mold growth and moisture damage.

Mold and mildew problems in buildings are becoming
more common, and can lead to substantial remediation
efforts, with associated costs or litigation.

In building construction, whether commercial or single or
multiple family residential, problems can arise if a particular
level of moisture remains in walls at the time the walls are
sealed. During construction, these buildings are typically
wet, either from rain/snow or from wet construction mate-
rials being used, for example, wet wood, or materials that are
applied in a wet state and then need to dry. Mold will
typically grow in wood or other construction material when
there is sufficient moisture present, for example, above 20%
moisture in Douglas fir.

Mold spores can grow if sufficient moisture is sealed into
construction material and there is an available food source.
Should mold develop, it is often detected immediately, or
sometimes such detection is delayed. In some cases, it is
never detected.

Mold remediation, such as removal and prevention of
future growth, is costly and time consuming. The existence
of mold in a construction project can cause public relations
issues, wherein the builder or project developer can be
equated with the bad publicity related to the mold issues.
Still further, legal issues can arise, related to the costs and
delay of remediation, alleged health issues from occupants
of the affected buildings, and contractual disputes arising
over purchase or lease of the affected property, as a pur-
chaser might wish to cancel a property transaction based on
the mold issues.

Apart from mold issues, the presence of moisture alone
can also lead to damage to structures and materials, resulting
in costly remediation with corresponding issues to those
noted hereinabove with respect to mold.

Financing and monetary requirements demand that struc-
tures be built as quickly as possible, to minimize the
duration of construction financing, for example, and to
increase construction-related revenue. Such time constraints
result in framing being covered up as quickly as possible.
These time constraints do not allow a builder to have a
partially completed structure sit for weeks to allow any
moisture in the construction materials to naturally reach
equilibrium with its environment, and this increases the
likelihood that wet materials may be sealed up, leading to a
higher likelihood of mold growth or moisture damage occur-
ring. Depending on climate factors, the business cycle of
construction may not allow sufficient time for waiting for the
natural drying process.
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In particular in new construction, building practices
resulting in an energy efficient structure may severely
restrict airflow between the interior and exterior of a struc-
ture, resulting in trapping of moisture inside the structure.
This can increase the likelihood of mold or moisture prob-
lems in structures today.

Heretofore, the issue of mold has been addressed as an
afterthought in reactive fashion, only being tackled when
mold appears, advising cleaning up mold quickly when it
appears, for example.

SUMMARY OF THE INVENTION

In accordance with the invention, a system and method is
provided for removing moisture from a construction project,
to ensure sufficiently low moisture content is present in the
construction before it is sealed.

Accordingly, it is an object of the present invention to
provide an improved method for reducing moisture in con-
struction projects below a desired level.

It is a further object of the present invention to provide an
improved system for removing moisture from construction
projects.

The subject matter of the present invention is particularly
pointed out and distinctly claimed in the concluding portion
of this specification. However, both the organization and
method of operation, together with further advantages and
objects thereof, may best be understood by reference to the
following description taken in connection with accompany-
ing drawings wherein like reference characters refer to like
elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of the process according to the
present invention.

DETAILED DESCRIPTION

The system according to a preferred embodiment of the
present invention comprises a system and method for reduc-
ing moisture content in a building or portion of a building
under construction, wherein said reduction is made as a
curative and preventative measure that takes place at a
specific phase in the construction process.

Referring now to FIG. 1, which is a block diagram of the
moisture reduction process according to the present inven-
tion, the system and method are typically employed, in the
case of construction, after the roof, windows and doors are
installed and before the so called finish trades (wall board,
insulation, cabinetry, etc.) are done. When a decision to take
the preventative measure has been made, initial readings of
moisture content of construction materials, relative humidity
and temperature are taken in the building under test (step
12). These measurements are made to determine how to
effect moisture removal in the building and may be made,
for example, with a GE Protimeter MMS Plus model by GE
Protimeter, 500 Research Drive, Wilmington, Mass., US, or
the Tramex Moisture Meter, from Tramex Ltd. of Dublin,
Ireland moisture meter in particular embodiments.

Next, in step 16, a determination is made based on the
results of the readings, whether preventative moisture
removal is warranted. For example, if moisture content of
Douglas fir is below 20% moisture content, moisture
removal treatment may not be needed. If further treatment is
not needed, then the process is complete at block 18.

However, if further treatment is deemed adViElXﬁTBIIQT C
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process continues to block 20, wherein moisture reduction
equipment is placed within the space that is to be treated.
The specific moisture reduction equipment employed can
vary based on the moisture removal needs of the structure,
but typically will include air moving equipment, such as
blowers, for circulating the air within the space, dehumidi-
fiers to extract the moisture from the air and either contain
it within the dehumidifier or dispose of it external to the
space (by a drain tube, for example). Additionally, heating
equipment may be employed, to raise the temperature within
the space to increase the speed of moisture removal.

Examples of typical equipment that may be employed in
the system and performing the method is as follows:

Blower: An electric portable blower that provides a con-
tinuous, high velocity airflow, such as model #797 Ace
TurboDryer, from Dri-Eaz of Burlington, Wash., US, or the
Dri-Eaz Santana SX model turbodryer, or the Gale Force air
mover by Dry Air Technology of Burlington, Wash.

Dehumidifier: #721 DrizAir 1200, by Dri-Eaz of Burl-
ington, Wash., US. This is a refrigerant dehumidifier which
provides a 15 gallon per day maximum moisture removal
output level, while drawing 6.4 amps current at 120V. Also,
the DrizAir 2000, a 25 gallon per day model can be
employed. Alternatively, a DriTec desiccant dehumidifier
may be employed, which uses silica gel to adsorb moisture
from the air, manufactured by Dri-Eaz of Burlington, Wash.

Heater: portable heaters, such as propane/natural gas
powered heaters, such as the Dri-Eaz K85 mobile furnace,
by Dri-Eaz of Burlington, Wash., US.

In a typical installation, four or five blowers or fans will
be grouped together with one dehumidifier and heater in a
given space.

Depending on the particular characteristics of the space
being treated, openings into other rooms or other parts of a
building are sealed off with some sort of vapor barrier (for
example, plastic sheeting in roll form and duct tape to seal
the sheeting to close off the opening). Also, window or door
openings that do not yet have the windows or doors installed
may be sealed in corresponding fashion.

Once the equipment is in place, the blowers and dehu-
midifier are activated (and heaters, if present) and they are
allowed to run for a period of time (block 22), typically a 24
hour period, whereupon further moisture readings are taken
(block 24) to track the progress of moisture removal. At
decision block 26, a determination is made whether suffi-
cient moisture has been removed from the space. If not, then
the equipment is allowed to continue to operate. Optionally,
the equipment may be moved around to different locations
within the space being treated (block 28). The process loops
back to allow the passage of time at block 22, and the
time/readings/determine whether acceptable moisture con-
tent reduction has occurred cycle continues until the result of
the decision block 26 is that yes, the moisture content has
been reduced to an acceptable level (for example, 20% or
lower moisture content). Then the moisture removal process
is completed and the equipment is removed (block 30).

A typical time between the initial placement of the
equipment and determination that the space has a sufficiently
low moisture content level is 4 to 7 days. Of course this
depends on a number of factors, including the initial mois-
ture content of the space, the capacity of the moisture control
equipment that is installed, and relative humidity and tem-
perature, for example.

Some other possible variations in the process can occur.
For example, if at block 24, when further readings are taken
after the passage of time, it is determined that the moisture
level is not being reduced (or is not being reduced at a
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sufficient rate), then additional blower/dehumidifier/heating
equipment may be added. Further, if after a passage of time,
the moisture levels are not reducing in a desired fashion, this
typically indicates that moisture is leaking into the space
from an outside source (for example an improperly installed
roof is leaking) and investigation of the source of the
moisture should be made.

Examples of application of the system and method are
given below. The measurement goal for all tests in these
particular examples is 18% moisture content:

Example 1

New construction, 1500 square feet.

Day 1, temperature 71.5.degree. F., 36.7% relative humid-
ity. 2 measurements were taken low along wall studs, giving
16 and 18% moisture content. 4 measurements were taken
high along wall studs, giving 16, 24, 21 and 21%.

Moisture removal equipment was installed and allowed to
run for the rest of day 1. On day 2, temperature was
64.7.degree. F., 46.9% relative humidity. 2 measurements
were taken low along wall studs, giving 16 and 18%
moisture content. 4 measurements were taken high along
wall studs, giving 16, 18, 18 and 18% moisture content. The
moisture removal operation was judged completed.

Example 2

New construction, 2200 square feet.

Day 1, temperature 69.4.degree. F., 49.1% relative humid-
ity. 7 measurements were taken low along wall studs, giving
25, 20, 25, 25, 15, 25 and 22% moisture content. 7 mea-
surements were taken high along wall studs, giving 21, 19,
25, 25, 25, 25 and 25%.

Moisture removal equipment was installed and allowed to
run. On day 2, temperature was 65.1.degree. F., 55.3%
relative humidity. 7 measurements were taken low along
wall studs, giving 20, 17, 25, 25, 20, 21 and 20% moisture
content. 7 measurements were taken high along wall studs,
giving 22, 18, 23, 23, 15, 21 and 20% moisture content. The
moisture removal operation was continued, and then further
measurements were taken on day 3. 6 lower level measure-
ments of 20, 18, 18, 18, 15 and 21% moisture content were
taken, and 7 upper level measurements of 18, 17, 20, 23, 18,
18 and 20% were recorded. Moisture removal was continued
and on day 4, 7 measurements were taken at both lower and
upper levels, resulting in: lower 18, 18, 18, 18, 15, 18, 17;
and upper 16, 16, 17, 16, 18, 16, 15. The moisture removal
operation was judged completed at this state.

Example 3

New construction, 2300 square feet.

Day 1, temperature 63.2.degree. F., 38.0% relative humid-
ity. 7 measurements were taken low along wall studs, giving
15, 20, 15, 15, 30, 30, and 16% moisture content. 7 mea-
surements were taken high along wall studs, giving 30, 30,
30, 18, 25, 24 and 20%.

Moisture removal equipment was installed and allowed to
run until day 2, when further measurements are made,
temperature was 80.2.degree. F., 29.5% relative humidity.
Measurements low along wall studs were 15, 15, 15, 15, 20,
15 and 16% moisture content. High location measurements
were 25, 20, 25, 18, 23, 20 and 20% moisture content. The
moisture removal operation was continued until day 3, when

measurements as follows were judged to haﬁmﬁ C
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accomplished the desired moisture removal: low, 15, 15, 15,
15, 18, 15, 16%; and high 18, 17, 18, 18, 16, 15, 18%.

Example 4

New construction, 1500 square feet.

Day 1, temperature 68.8.degree. F., 43.0% relative humid-
ity. 4 measurements were taken low along wall studs, giving
21, 18, 15 and 17% moisture content. 7 measurements were
taken high along wall studs, giving 15, 25, 25,21, 16, 15 and
18%.

Moisture removal equipment was installed and allowed to
run. On day 2, when further measurements are made,
temperature was 58.4.degree. F., 59.4% relative humidity.
Measurements low along wall studs were 18, 18, 15 and
17% moisture content. High location measurements were
15, 18, 18, 17, 16, 15 and 18% moisture content. This was
sufficient moisture removal to complete the operation.

Example 5

New construction, 2150 square feet.

Day 1, temperature 57.4.degree. F., 97.4% relative humid-
ity. 7 measurements were taken low along wall studs, giving
20, 15, 20, 21, 40, 18 and 16% moisture content. Measure-
ments taken high along wall studs were 20, 20, 23, 40, 22,
17 and 30%.

Moisture removal equipment was installed and allowed to
run until day 2, when further measurements are made,
temperature was 67.0.degree. F., 47.9% relative humidity.
Measurements low along wall studs were 15, 15, 15, 15, 18,
18 and 16% moisture content. High location measurements
were 15, 15, 18, 16, 15, 17 and 17% moisture content. This
was a sufficient moisture level to complete the operation.

Example 6

New construction, 2500 square feet.

Day 1, temperature 68.0.degree. F., 36.6% relative humid-
ity. 7 measurements were taken low along wall studs, giving
13, 11, 12, 11, 11, 13 and 10% moisture content. Measure-
ments taken high along wall studs were 12, 11, 13, 10, 12,
13 and 11%.

Since all measurements were below the target level, no
moisture removal was performed as the area was already at
a sufficiently low moisture content.

In making measurements, any wood surfaces are mea-
sured, but typically moisture content measurements are
made at base plates, studs and floors. It is not necessary to
measure every stud in the structure, because if a stud with
moisture content above the moisture threshold is detected in
an area, then moisture removal will be performed in the area,
s0 it isn’t required to keep measuring at that point. Thus, for
example, if the first set of measurements taken is beyond the
acceptable moisture threshold, taking additional measure-
ments is not necessary, but can be completed if desired, to
provide historical data for comparison when the moisture
removal is completed, and more measurements might be
taken to further show overall moisture levels. Thus, in
performing the process, typically moisture content tests are
made throughout the structure, but moisture removal is only
needed to be done in those areas where the moisture content
level is too high.

Thus, in accordance with the system and method, a
preventative moisture removal is accomplished to bring the
moisture content level within a space to a desired level
below that which would support mold growth, to reduce the
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likelihood that mold or moisture damage problems will arise
in the finished construction. Should mold or moisture dam-
age problems arise later, however, the builder has useful
information to help locate the cause of the mold growth or
moisture damage, as it is known from the use of the system
and method that at a crucial point in the construction
process, the moisture content level had been reduced suffi-
ciently to prevent such growth or water damage. This
information can help in determining what party might bear
the responsibility for costs involved in mold or moisture
damage remediation procedures. It can also assist in deter-
mining the construction stage at which a mold infestation or
moisture entry took place.

While in the preferred embodiment, the moisture content
level of 20% is a desired threshold, applied to Douglas fir
wood, for example, below which the moisture content is
desirably reduced, and while 18% was given as the threshold
level in the illustrative examples herein, different levels may
be appropriate in other types of wood and in other materials
such as engineered woods (oriented strand board, plywood,
fiberboard, etc.), wallboard or other materials.

While a preferred embodiment of the present invention
has been shown and described, it will be apparent to those
skilled in the art that many changes and modifications may
be made without departing from the invention in its broader
aspects. The appended claims are therefore intended to cover
all such changes and modifications as fall within the true
spirit and scope of the invention.

We claim:

1. A process for treating a wood frame within a space
located in new construction before wall board is applied to
said frame in order to prevent structural damage and/or the
growth of mold or mildew, comprising the steps of:

measuring moisture content of the wood frame using a

moisture meter within a plurality of locations within
said space;

determining whether the measured moisture content

meets a threshold indication recommending that drying
be performed;

placing least one drying device in communication with

said space and operating it for the purpose of reducing
the moisture level of said frame, wherein the at least
one drying device is selected from the group consisting
of a dehumidifier, a space heater, and an air moving
device; and

further comprising the step of placing at least one vapor

barrier between said space and other space located
within said new construction.

2. The process according to claim 1, wherein said at least
one drying device is a dehumidifier and is operated for a
period of time, whereupon one or more further moisture
content readings are taken, and a decision is made whether
to continue operating said dehumidifier based on whether
said one or more further moisture content readings meet the
threshold indication.

3. The process according to claim 1, wherein said plurality
of locations within said space include locations on the
surface of said wood frame.

4. The process according to claim 3, wherein said plurality
of locations include high and low locations.

5. The process of claim 1 wherein at least one drying
device is located within said space.

6. The process of claim 1 further comprising the step of
changing the location of said at least one drying device
following a period of operation of said device.

7. The process of claim 1 further comprising the step of

again measuring moisture content of the Wooﬁyﬁmlﬁr C
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a moisture meter within a plurality of locations within said
space following a period of operation of said at least one
drying device.

8. The process of claim 1, wherein the space comprises
one or more rooms of said new construction, and wherein
the one or more rooms are substantially sealed relative to
other rooms of said construction.

9. The process of claim 1, further comprising the step of
adding at least one additional drying device following a
period of operation of said at least one drying device.

#* #* #* #* #*
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