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The Building Environment and Thermal Envelope Council (BETEC) of the National Institute of Building Sciences (NIBS) held their Spring Symposium at the Hilton Washington Embassy Row Hotel in Washington, D.C.  The two-day symposium was a series of twenty presentations that addressed the ubiquitous nature of moisture and mold, the liabilities and litigation currently being experienced as a result of mold exposure, and the facility design, construction and operational issues that impact the risk of mold. The following is a summary of the messages delivered to the audience by the industry experts.

Presentations in their entirety can be viewed online at: 

http://www.nibs.org/betecsym4.html. 

Presentation 1: Filling the Cracks and Checking Blind Spots … How we can stop Mold and Change the World.  Lewis G. Harriman III.

“Mold growth in buildings illustrates a disconnect between the wisdom of building science and the economic wisdom of the market for building construction and operation.  To solve the mold problems – and many others – we must find ways to bridge the wide gaps between areas of professional responsibility, and develop techniques which ensure that people who make hundreds of critical daily decisions get the information they need, at the time they need it, in a form that is actionable.” 

“Problems occur at the edges…in cracks and blind spots.”

“Cracks + Water + Problems.”  “There are always potential crack (edges) between components.”  “How do we fill those cracks?”

Knowledge transmitted to its point of use in a meaningful way has been miserably slow… “For 100 years ASHRAE had only peak temperature, not peak moisture data.  If engineers can’t SEE the load, they won’t be willing to spend money to remove it.”

“We need BETTER and FASTER systems for moving information to its point of use.” (Ed. Note:  Whole Building Design Guide? (http://www.wbdg.org))

Presentation 2: Health Issues:  Toxicity, Occupancy and Air Quality”.  

Steve M. Hays, PE, CIH, FACEC

“Controversy exists within the medical community about the types and severity of health effects caused by exposure to fungi, especially the toxicity of airborne environmental fungi. …  Absent this consensus, investigators must rely on experience, comparison of indoor air samples to controls, and case-by-case assessment of individual sensitivities to evaluate risk.  There are few absolute criteria.”

“Health Effects: Agreement.  Some airborne molds cause allergic reactions in some people.  Some molds are toxic by digestion.  Some molds can cause infectious diseases in people with impaired immune systems.”

“Health Effects: Disagreement.  Toxicity from inhalation of molds from indoor environments.  Neurological effects.  Psychological effects.  Etc.”

“Areas of Agreement:  Correct moisture sources.  Remove visible mold growth.  Use appropriate environmental controls and PPE (Personal Protective Equipment) during remediation.  Clean some materials, replace others.  Operate buildings at neutral or positive pressure.  Buildings will not be mold free.”

“Areas of Debate:  Removal of all reservoirs, especially in wall cavities.  Cleaning of settled fungal structures.  Degree of containment and other precautions.  Post remediation assessment.”

“Conclusions:  Remove visible and accessible mold growth.  Clean HVAC systems, maybe.  Determine if reservoirs which are not accessible are likely to pose significant risks of fungal structure release to the airstream.  Control dust in a manner commensurate with the risk when doing maintenance.  Outside air is baseline, except in special use areas or where occupants have special needs.  Logic must prevail.”

Presentation 3: “Energy Considerations: Code Understanding and Recognition Or How Science Saved the Energy Code”.  

Michael Aoki-Kramer, Seattle Dept of Planning & Development

Chuck Murray, Washington State University

“Builders and developers were looking for a path to alleviate their construction defect liability insurance problems, as well as a way to roll back the Energy Code to pre-1997 levels.  The presenters [discussed] the events leading up to the City of Seattle and State of Washington’s call for hygrothermal performance analysis of typical wood-frame building systems used in Seattle…”

“The Problem:  

“July 1998:  Seattle Construction Codes Advisory Board (CCAB) formed Moisture Damage Committee

“November 1998 – March 1999: Survey conducted to assess extent of problem

“April 1999 – present:  Seattle and WSU initiate research project with ORNL (Oak Ridge Nat’l Lab, http://www.ornl.gov/ORNL/Energy_Eff/Seattlebldg.htm) 

“2002:  Final Report” (http://www.cityofseattle.net/dclu/news/20020926a.asp) 

“Are Energy Codes to blame?  Are Ventilation requirements to blame?  Do we need more or less vapor control?  What should be done differently?”

“What Bldg Envelope Specialists Said” (Points of agreement)

· Reference Clearinghouse (24 points)

· Increased training and Education (17 points)

· Require Contractor Quality Control (5 points)

· Certification of Contractor Personnel (4 points)

· Guidelines on 2 – 3 Story Buildings (SFR & MFR) (4 points)

· Additional Inspections (3 points)

· More Detailed Rainwater Penetration Testing (3 points)

· Build Envelope Rating for Products (2 points)

· Work on QA (1 point)

· Current Code Would Perform Better (clarify code) (1 point)

“What the Energy Code Says

· Vapor Retarder

· Defined as a layer of low moisture transmissivity material.  Vapor retarding paint, listed for this application, also meets this definition.

· Required on warm side (in winter) of insulation and in ceiling with less than an average of 12” ventilation space above insulation.

 “What the Energy Code Should Say”  (3 Options)

· Option 1

· Add and Modify Definitions

· Airtight Drywall Approach – add definition

· Vapor Retarder – add examples of materials

· Omit VR is use Airtight Drywall Approach, 2-layers latex paint, and Mechanical and Spot Ventilation

· Option 2

· Add Definitions

· Airtight Drywall Approach – add definition

· Hygrothermic Regions – Severe Cold, Cold, Mixed Humid (others as appropriate)

· Vapor Barrier  - Anything < 1.0 perm dry cup, with examples

· Vapor Retarder – Anything > 1.0, < 10.0 perm dry cup, with examples

· Omit VR is use Airtight Drywall Approach, 2-layers latex paint, and Mechanical and Spot Ventilation

· Option 3

· Add Definitions

· Airtight Drywall Approach – add definition

· Hygrothermic Regions 

· Vapor Retarder – Class I, II, and III

· Omit interior VR in all but severe cold hygrothermic regions when coupled with Mechanical and Spot Ventilation

· Separate requirements for consistent high relative humidity, indoor and/or outdoor

Presentation 4: “Legal and Insurance – Preventative Action and Defense”.  

Pete Fowler, David H. Heemann 

Pete Fowler Construction Service, Inc.

“If you are involved in construction, financing, insuring or owning property occupied by humans or animals, then you need to know about mold. … While we don’t promise to solve your problems, we will help you cut through the haze surrounding the issues of a mold claim, help you decide who to call for help, lay the foundation for your ‘mold claim protocol’, review what claims might reasonably cost, and identify sources of information that you can rely on.”

“Mold is not a new issue.  Why is mold an issue today?

· Heightened Sensitivity

· Fear Factor & Media Hype

· Attorneys

· Lack of standards or scientific certainty

· Tighter Buildings

· Evolving construction methods

· New materials that have not been tested in the “new indoor environment”

· Poor construction practices, lack of craftmanship, poor training

· All of the above?”

Example:  http://www.eonline.com/News/Items/0,1,11622,00.html?eol.tkr 

“Potential Events, Parties and Costs” Matrix:

http://www.nibs.org/BETEC/M4/04_Fowler%20Financial%20Impact.pdf
Slide 8.

“Insurance Coverage for Various Parties

· Mold Exclusions, Pollutions Exclusions and Mold Insurance

· First Party Property Claims

· Personal Lines

· Commercial Lines

· Third Party Property Claims

· Personal Lines

· Commercial Lines

· Product Liability

· Completed Operations

· Commercial General Liability

RISK MANAGEMENT – The further into the process it goes, the more costly it becomes.

Presentation 5: “Mold Risk Management and Insurance Strategies”.  

David J. Dybdahl, CPCU, ARM

“Mold exclusions in virtually all property and liability insurance policies leave an uninsured mold claim risk approximately the size of fire losses in the United States in 2003 and beyond. … Although solutions to insure mold related damages do exist in the insurance market place, the vast majority of firms today have not addressed the uninsured for mold related damages.” 

“Mold is the fastest growing risk management problem in the US”

· “Forced universal insurance exclusions

· “Armies of well educated plaintiff lawyers

· “Everybody is now uninsured.”

“What contributed to the increase in mold claims?”

· Changes in building materials & techniques, energy efficiency emphasis, poor craftsmanship, “mold is gold” seminars, press awareness

“Why mold related risks are relatively easy to manage”

· “Keep water out of buildings and there is no risk”

· Easily seen, does not bio accumulate up food chain, no Superfund law, easy compared to other environmental damages

“Why is it important to actively manage mold related risks”

· Emotions run high, losses are expensive, traditional insurance coverage is being eliminated

· Highest relative risk: Texas, Lowest relative risk: Wisconsin

“Pollution Exclusions in traditional insurance policies”

· In theory may not apply to mold or losses from ops or products liability

· Nobody knows if mold fits into definition of “pollutants”

· “Mold Exclusions = Pollution Exclusions = The most litigated words in the history of insurance”

“Advice for the future (today)”

· Change all lease, sale and purchase contracts to reflect mold exclusions.

· Change all vendor contracts to ask for mold coverage.

“Managing mold related risks is easy, but a lot of work!”

· “Create protocols to avoid or quickly respond to water intrusion in buildings.

· “Quickly eliminate human exposure to indoor mold at high concentrations.

· “Address mold in all risk financing protocols.

· “Get multi-disciplined help in the process!”

Presentation 6: “Discovery, Identification and Diagnosis of Mold”.  

Roger G. Morse, AIA

Current practice and methods for investigating mold problems and the underlying causes of mold amplification in building components and HVAC systems.

“Investigations for Mold”

· “(Health) History of Complaints and Water Problems

· “Visual Inspection

· “Measure Moisture Levels of Surfaces

· “Measure Relative Humidity

· “Air Sampling

· “Viable

· “Total Spores”

“Hidden Mold Growth”

· Look in wall cavities, air sample results, history of complaints

“Diagnosing Water Damage”

· “Mold colonies will grow in areas that have remained damp or wet for a period of time

· “Type of mold is diagnostic of level of dampness

· If mold dries out it will be desiccated and dormant and will have a lower odor, but will rehydrate and grow if it becomes wet again”

“Relative Humidity”

· “Humidity itself does not cause mold growth, it causes surfaces to reach equilibrium moisture condition that supports growth

· “If surface reaches an ERH (Equilibrium Relative Humidity) of 70% or greater then mold growth may occur

· “ERH must be sustained for several days to cause mold growth to start.  However, shorter duration can allow existing amplification to occur.”

“Water Damage to Buildings”

· Damage can occur from building envelope problems, construction moisture, condensation and flooding

“Wall Components for Moisture Management”

· “Weather Barrier of Screen – keeps out rain and weather

· “Drainage Space

· “Drainage Plane

· “Air Barrier – stops the free transfer of air

· “Vapor Barrier or Retarder – stops or retards water vapor transmission”

“General Principles”

· “Caulk will always fail

· “Consider the ends of a weatherproofing detail, not just the middle

· “Look at the transition points

· “Look at the corners

· “Weatherproofing elements are not infinitely long – consider the joints

“Inspect HVAC Equipment”

· Temperature Controls

· Wet Duct Interior

· Coil Carryover

· Drain Pan Water

· Coil Capacity or Partial Loading Problems

“Air Sampling for Mold”

· Varies widely with location, season, weather and diurnal - no standards exist.

· Compare concern area, control area, and outside.

· Concentration inside should be lower than outside – if inside is higher, something is going on, may indicate an amplification.

Presentation 7: “What’s Wrong With This Picture: Improper Window Installation”.  

Barry G. Hardman

“Unquestionably, the single largest contributor to water and moisture in building envelopes is the improper use of materials and a lack of knowledge of proper integration methods between fenestration and wall components. … Simply stated: no moisture, no mold.”  (Refer to the online presentation for a series of photographs of failures and potential failures.  Refer to ASTM E 2112 for proper installation methods.)

Presentation 8: “Assuring Long-Term Serviceability of Wood Products”.  

Gary Broughton

“Wood products are paradoxical in that wood has been the most widespread home building material in North America for centuries, yet wood is prone to degradation from various natural elements. … wood is an excellent material for structures when the building is properly designed, built and maintained to assure the moisture conditions remain within the wood’s limits.”

“Wood & Moisture – a natural relationship”

· “Wood moisture content in the tree is 50% to 80%

· “Once harvested, that moisture will promote fungal and insect attack

· “But wood buildings can perform for centuries, despite degrading effects of moisture

· “Wetting during construction is not a problem as long as framing is allowed to dry”

“Fungi Types”

· Decay: Hyphae, Mushrooms, “Dry Rot”

· Stains: Does not consume wood’s structural elements, no strength loss.  Can be mistaken for mold.

· Molds: Negligible affect on wood strength, but indicates conditions that may harbor decay fungi.  Control moisture to reduce mold will mitigate decay risk.

“Wood & Model Bldg Codes”

· Moisture content <18%, but no guidelines on how.

· Great performance on structural loads: wind, seismic

· Rainfall and Climate: two loads not addressed.

“Vancouver Study Conclusions”

· “If walls got wet, all the products decayed

· “If they stayed dry, no problems”

“Get Moisture Solutions to the Homebuilders”

· APA (American Plywood Association): “Build a Better Home Program”

· “Residential Moisture Management Network”: 30 organization including DOE, HUD, EPA, USDA-FPL, industry associations

Presentation 9: “The Contribution of the Building Envelope to Mold Problems”.  

Niklas W. Vigener

“Changes in building construction over the past decades have had a profound impact on building durability. … This session discusses how common building envelope problems result in building leakage … and covers critical design and construction strategies to prevent water penetration through the building envelope in new construction and restoration design.”

“Requirements for Fungal Growth”

· Mold spores, temperature, organic nutrients and sufficient moisture.

“Commercial/Institutional Buildings Then: Mass Masonry Barrier Wall Construction”

· “Traditional building method with solid walls, typically brick backup with natural stone facing, no “mold food”

· “Relies on mass of masonry as defense against water entry

· “Water absorption and drying cycles allowed to occur

· “Occasional leakage to interior often inconsequential”

“Commercial/Institutional Buildings Now: Surface Sealed Barrier Walls, Cavity Walls”

· “Reliance on surface-sealed barrier walls to keep rain water out – over-reliance on sealants for waterproofing

· “Often defectively designed or constructed cavity walls

· “Incorporation of “mold food” in building envelope materials

· “Lack of drying of envelope components”

“How to Avoid External Water Leaks”

· “Accept that water will penetrate past outer skin of building

· “Provide internal drainage, ventilation and protection of degradable materials

· “Use reliable and durable materials for the concealed components – cost savings from use of marginal materials is dwarfed by consequential damage and cost to replace them”

Presentation 10: “The Intersection of Air Tightness, Ventilation, and Moisture Control in Residential Buildings”.   Patrick H. Huelman

“It has become increasingly obvious that traditional ventilation methods, like opening a window or the use of a common bath fan, are not providing adequate and/or consistent ventilation in most homes. … The intent of managed mechanical ventilation is to control the airflow into, out of, and within the home.  It must provide airflow when it’s needed, where it’s needed, and in the amount that’s needed.”

“The Intersection as a Framework”

· While ventilation as a control strategy for both non-moisture pollutants and interior moisture may coincide, they can also conflict

· We must define acceptable ventilation rates separate form moisture control.

· We must provide other moisture control approaches when ventilation …

· Can’t provide acceptable moisture control,

· Is contributing to the moisture problem, or

· Is too energy intensive.

“A Context for Ventilation”

· Premise #1.  Ventilation is fresh air for people.  Ventilation is not attic or crawl space vents, combustion air vents, recirculating fans, make-up air for large exhaust devices.

· Premise #2.  All homes need ventilation. Natural ventilation falls short for both leaky and tight homes.  Every house (with closed windows) will need mechanical ventilation for certain periods or conditions.

· Premise #3.  Once major pollutant and moisture sources are under control, the fresh air requirements for metabolic needs, pollutant management and moisture control will more closely coincide, and a relatively small amount of ventilation is needed and easier to manage.

Presentation 11: “Importance of Construction Sequencing”.   

J. Brent Kynoch

“Water = Mold … Mold = Water”

“Phases of Construction”

· Exposed Phase: 

· Foundations, no protection from elements, mold spore count = outside, cost of controlling water intrusion high

· Partially Enclosed Phase:

· Some protection, Ambient moisture impossible to control, porous material being installed, must implement program to check porous materials.

· Controlled Phase:

· Building envelope complete and sealed, first opportunity to control humidity, may be possible to start HVAC.

“Mold Guide”

· Associated General Contractors of America: “Managing the Risk of Mold in the Construction of Buildings”: http://www.agc.org/content/public/PDF/Safety/may03_mold.pdf. 

“Effects of Sequencing”

· Building construction since the 1970s: “Finish it faster”, “Roll the dice” mentality.

· Financing – huge effects that are quietly dumped on the project

“Conclusion”

· All parties have a responsibility

· Mold and water intrusion should be discussed early in the construction design

· Owner should require a water intrusion management program

· Third party inspection is important

Presentation 12: “A Systems Approach to Preventing Mold in Buildings, or Moisture Physics in Real Buildings”.  Nathan I Yost, M.D.Niklas W. Vigener

“It’s not just what materials are used it’s also what other materials are they used with and where are they placed within the building or building assembly.  The operating pressures within the building are a big deal.”

No mold guarantee:

· Build with masonry or concrete

· Use no wood or paper products

· Provide no insulation

· Use no air conditioning

… thousands of years of success.  Not a practical solution today or for the future.

“Strategies for Reducing Mold in Buildings”

· “Reduce the availability of moisture

· “Reduce the availability of nutrient materials in locations that are prone to wetting”

“Steps for Decreasing Mold Potential”

· Proper Design: External and internal moisture load considerations

· Proper Construction: Buildability, supervision and/or performance testing (commissioning)

· Proper Operation: Maintaining design conditions (periodic commissioning), proper repair and maintenance

“Design Failures”

· Absent drainage planes

· Mis-placed vapor barriers

· Reservoir claddings

· Absent control of air flow through building envelope

· No air barrier in exterior walls

· Failure to control pressures

· Failure to consider building as a system

“Construction Failures”

· Difficult to achieve design

· Lack of skilled workers

· Sequencing problems

· Lack of inspection, testing or verification

“Operational Failures”

· HVAC

· HVAC Controls

· Lack of monitoring

· Lack of inspection

· Lack of maintenance

Presentation 13: “Architectural Considerations and Envelope Design”.  

Wagdy Anis, AIA

“Sources of Moisture”

· “Design: Architect and Engineers

· “Construction: Contractor and Subs

· “Operation: Owner”

“Manage Liquid Moisture”

· Below grade: water table, foundations, footing/underslab drains

· Roofs: Deflection, Drainage, Drying

· Above Grade Walls: No face-sealed systems, provide rainscreen, flash windows, pitch horizontal surface to drain.

“Manage Water Vapor”

· Envelope systems that dry out faster than they accumulate moisture

· Air barriers a must against condensation

· Vapor retarders, if appropriate

· Wall surface temperature above dew point of air

· High performance windows

· Avoid thermal bridges

“Risk Management”

· Project Selection

· Assess risk for renovations to existing spaces subject to mold.

· Avoid energy upgrades to envelopes not accompanied by ventilation of moisture sources.

· Design 

· Design avoids wetting and condensation

· Visible surfaces

· Interstitial spaces

· Design using Building Science principles

Presentation 14: “Membranes and Their Functions”.  

Eric F.P. Burnett

“The building enclosure on any built facility separates the interior from the exterior environments.  Most, if not all, portions of any building enclosure, including the joints, will incorporate one or more membranes. … This presentation will identify all the membranes in above-grade, external residential wall systems and discuss their functions…”

“What Do Enclosures Do?”

· Support: structural loadings, e.g., gravity dead and live load, wind seismic, etc.

· Control: environmental loadings, e.g., heat, air, moisture, sound, smoke and fire, etc.

· Finish: exposure loadings, e.g., on near- and far-field appearance of exposed faces, wear and tear, cleaning, etc. on both faces

· Distribute: accommodate utilities, in- and out-of-plane distribution systems, etc.

“Enclosure Systems Are:”

· “Complex, multi-layered assemblies

· “Each layer does something and usually does a number of things

· “Assembly act as a dynamic system in relation to most loadings

· “There are numerous membranes

· “System could be considered to be comprised of an outer and inner portion or panel.”

“Choices: Design and Specification”

· Every layer in an enclosure system must be chosen with care, particularly the membranes.

· Location: climate, orientation, exposure are all important design considerations

· All functions must be known and satisfied

· The type of Cladding / Screen and its method of attachment are important

· NO SIMPLE ANSWERS

“Summary”

· Presentation only considered screen type wall systems

· Presentation only considered two of the many membranes

· Outer membrane to internal sheathing

· Outer membrane to the external sheathing

· Each membrane has numerous functions and each is an interdependent part of a larger enclosure system

· No simple answers but still confusing regarding terminology, functions, basic properties and appropriate testing, in-service response, etc.

· An industry-driven Membrane Association would be of value to expedite resolving these issues and other needs of membrane technology.

“WRB’s”: Confusion as to terminology

· Weather-resistive Barriers?

· Weather Resistive Barriers?

· Weather??

· Resistive??  Or Weather resistive?

· Barrier??

· Barrier to what?

Presentation 15: “Air Barriers: When and How to Use Them”.  

Theresa A. Weston

“Air barriers by themselves are relatively new to the building industry.  Since their inception, there has been much controversy over when, where, and why an air barrier should be incorporated into the building structure.”

“Benefits of Air Barriers”

· “Aids in Moisture Control and Management

· “Protects Insulation R-Value”

“Membranes That Function as Air Barriers”

· Water Resistive Barriers (Housewraps, Building Paper, etc.)

· Vapor Barriers, exterior surface types and interior side types

“Water Resistive Barrier Attributes”

· Water Barrier: reduces exterior water infiltration

· Air Barrier: reduces moisture penetration in walls, saves energy, increases comfort

· Vapor Permeable: reduces condensation in walls, and makes them more tolerant to moisture

· Durability: survives exposure during construction and service life of building

· Variety of classifications based on composition and structure, and on the layer function (Exterior Membrane Consortium, U. Concordia)

“Factors which Affect Air Barrier Performance”

· Material (Products)

· Assembly (Installation)

· System (Design, Interfaces)

· Whole Building (Other systems)

· Living Environment (Climate, Operations)

Presentation 16: “Introduction to ASTM’s New! E 2112 Standard Practice for Installation of Exterior Windows, Doors and Skylights”.  

Carl A. Wagus

“At the behest of the National Institute of Building Sciences, ASTM International developed the first national consensus standard for the installation of fenestration products.  Until the creation of this document, the only available information came from manufacturers’ instructions, and occasionally specifications and details created by the architect.”

“BETEC’s Concept: The 3-Legged Stool”

· Window Standard:  ANSI/AAMA/WWDA 101/I.S.2 – 1997, Voluntary Specifications for Aluminum, Vinyl, and Wood Windows and Doors, or ANSI/AAMA/WDMA 101/I.S.2/NAPS – 2002, Voluntary Performance Specifications for Windows, Skylights and Doors

· ASTM E2112 Standard Practice for Installation of Exterior Windows, Doors and Skylights. http://www.astm.org/SNEWS/DECEMBER_2002/exterior_dec02.html
· AAMA InstallationMastersTM training and certification program. http://www.aamainstallationmasters.com/ 

Presentation 17: “Review of Proposed ASHRAE Standard 160P ‘Design Criteria for Moisture Control’”.  Anton TenWolde

“For many years moisture control strategies, such as vapor retarders and venting of roofs, have been set forth without adequately defining what the moisture design conditions in buildings should be.  … The new standard will set criteria for moisture design loads, moisture analysis, and building performance, and it will apply to all types of buildings.  Eventually it should form the basis for moisture design rules based on a uniform set of design assumptions and loads.”

Discussion of proposed standard: 

http://www.ivt.ntnu.no/bat/bm/buildphys/proceedings/133_Karagiozis.pdf 

“Current Recommendations for Moisture Control”

· “Prescriptive

· “Limited technical basis

· “No common basis for design”

“Moisture Engineering”

· “Performance based

· “Based on technical standards”

“Structural Design”

· “Design Loads (wind, snow, live, dead)

· “Analytical procedures

· “Performance evaluation”

“Moisture Models”

· “Sophisticated models are becoming available

· “Models will be used for building envelope design and moisture control recommendations

· “Results from modeling are dependent on the assumed boundary conditions

· Question: what design values should be used?
“ASHRAE SPC 160P”

· “Purpose

· “To specify performance-based design criteria for predicting, mitigating or reducing moisture damage to the building envelope, materials, components, systems and furnishings, depending on climate, construction type, and system operation”

· “This standard applies to:

· “Design of new buildings and retrofit and renovation of existing buildings

· “All types of buildings, building components and materials

· “All interior and exterior zones and building envelope cavities

· “This standard does not apply to:

· “Thermal comfort or acceptable air quality

· “Design of building components or envelopes to resist liquid water leakage from sources such as rain water, ground water, flooding or ice dams.”

Presentation 18: “Modeling Moisture Transport in Building Envelopes”.  

Andre O. Desjarlais

“The complexity of heat and moisture transport in building envelope components requires building scientists and designers to seek out tools that have the horsepower of a Lamborghini but are as simple to use as a little red wagon.  … A new modeling tool, WUFI ORNL/IBP, has recently been released that attempts to supply the power of an hourly transient simulation model with easy-to-use set-up screens and material databases so that any individual who can describe the components of the building envelope and pull a wagon can use this tool.” 

“Simulating Ideal Vs. Real Systems”

· “Ideal designs are perfect, uniform systems and uniform exposures

· “Real applications are neither perfect nor uniform”

Visit:  http://www.ornl.gov/ORNL/BTC/moisture/ 

Presentation 19: “Weather and Mold: The Inputs and Outputs of Modeling”.  

Achilles Karagiozis, PhD (http://www.ivt.ntnu.no/bat/bm/buildphys/proceedings/133_Karagiozis.pdf)

“ A distinct relationship exists between the heat and moisture performance of any building envelope and the interior and exterior environmental loads.  … [Like a cake] The quality of each ingredient, tools & pans used to formulate, procedures and approach and operation of the oven are very important for the end result. … In this presentation [Dr. Karaagiozis] will discussing the oven, which are the environmental loads, both interior and exterior. … The mystery of mold and envelope design is well understood only when proper design is made.”

“Experts will charge you to tell you: 

· “It’s about BALANCE”

· “It’s the poly: that’s the culprit”

· “It’s the barrier…That’s the problem”

· “It’s the flashing: improper flashing”

· “It’s the weather barrier…”

· Reality: it’s the selection of all the above combined with the interior and exterior environments

· “They will not offer any QUANTIFICATION”

· NEED a MOISTURE ENGINEERING ASSESSMENT Method: Model

Visit:  http://www.ornl.gov/ORNL/BTC/moisture/ 

Presentation 20: “Where Do We Go From Here?”
David B. Hattis

“Consensus Recommendations”

· Focus on Moisture Control and Mold Prevention

· Expand Education and Training

· Improve Public Awareness

· Improve Data

· Identify Incentives for Good Practices

“Mold and Buildings Alliance (MBA)”  

Newly established by National Institute of Building Sciences

Objectives:

· Provide a forum for a private/public partnership of stakeholder to define problems and identify solutions.

· Develop guidance document (practices, pre-standards, specifications, standards).

· Develop needed practice tools.

· Initiate and support clearinghouse functions.

· Identify knowledge gaps.

Board of Direction:

· Fannie Mae

· Freddie Mac

· Mortgage Bankers Association of America

· Environmental Bankers Association

· National Multi Housing Council

· American Insurance Association

· Building Owners and Managers Association

· National Association of State Facility Administrators

· State Regulatory Agency (NY Dept of State)

· American Institute of Architects

· ASHRAE

· Association of General Contractors of America

· General Services Administration

· Department of Energy/ORNL

· Department of Housing and Urban Development

· Environmental Protection Agency

NAVFAC has been invited to attend the formation meeting of the MBA, and will be sending three representatives to the meeting 15 August 2003:
EICO Safety

EICO ME Design

NAVFAC HQ
