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Abstract 
A concept for an outdoor test facility in Vancouver for building enclosure materials and components has 
been under study by Forintek and others since Fall 2000. Phase One - a preliminary feasibility study -
was previously completed. This report describes accomplishments to date of Phase Two, a transition 
phase involving identification of a project custodian, further concept development, development of a 
business plan, preparation for fundraising and identification of potential sites. 
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1 Objective 
The overall objective of this phase was to complete the preliminary work started in Phase One, to enable 
project development. Specific objectives: identify a project custodian, further explore funding 
opportunities and potential sites, create a steering committee and an advisory committee, identify science 
advisors, develop a business plan for the facility, refme conceptual plans for the facility, determine the 
nature of facility ownership, explore other links or collaborations, and recommend next steps. 

2 Introduction 

2.1 Background 

A concept for an outdoor test facility in Vancouver for building enclosure materials and components was 
proposed by Forintek in 2000, and Forintek performed a feasibility study of the concept under contract to 
Canada Mortgage and Housing Corporation (CMHC) and the BC Homeowner Protection Office (HPO), 
completed in February 2001*. The feasibility study can be identified as Phase One of a muhi-phase 
development project. Forintek recommended that the concept appeared sound and had enough 
community support to warrant fiirther investigation and planning (Phase Two), in the hands of an 
appropriate custodian. In April 2001, we began work on our Planning Phase project, the first goal of 
which was to identify a long-term custodian. While an outdoor test facility would clearly be of use to the 
wood industry, it was not the recommendation of the authors that Forintek be the prime institution 
involved in the development or operation of the facility. The intention of the feasibility study was to 
initiate this project within the larger building science community in Vancouver and build sufficient 
interest that another institution would be inspired to proceed with project development. A n academic 
institute with links to the design and construction sector and a background in building science was 
determined to be the logical "owner" of the facility. 

We hoped to identify the project custodian early in this phase, and we were successful. We subsequently 
shifted the remaining project objectives onto the custodial institution, who began work in June 2001. 
From the perspective of the custodial institution. Phase Two was not yet complete at the time of this 
writing. Continued involvement by Forintek past March 31, 2002 will be performed under the barmer of 
the project "Decision Aids for Durable Wood Construction" (FCC project no. 1052). 

2.2 Problem and Opportunity 

The building industry has virtually no substantiated data on how walls really work in our west coast 
climate, particularly as they have become more complicated, multi-layer assemblies of new materials, 
trying to meet a variety of modem code and performance requirements. Building scientists around the 
world are researching the physical behavior of walls, with a particular focus on moisture, using 
techniques such as computer modeling, material property testing, and sub-assembly testing in climate 

' Forintek Canada Corp. The BETH Project: A Building Envelope Test Hut in coastal British Columbia - Feasibility 
Smdy. February 2001. Prepared for Canada Mortgage and Housing Corporation and Homeowner Protection Office. 



chambers. While this important academic work contributes to the information base, there remains a 
sizable knowledge gap at the application end: what is the optimal way to construct a durable wood-frame 
wall for a wet climate. 

Lacking assurance as to a verified method of best practice, the building industry and its regulators must 
operate from a weak information base consisting of anecdotal evidence and opinions of experts. In order 
to minimize risks, decision-makers often opt for conservative, costly and yet untested approaches. In 
addition, a great deal of myth about best-practice design approaches and cause-and-effect conclusions 
with respect to moisture failures is rampant throughout both the building industry and the general public. 
This is generally to the detriment of wood systems, which some practitioners have chosen to avoid 
altogether. 

Debates can be put to rest with test hut experiments. An outdoor test facility is probably the best way to 
learn and then communicate the right and wrong ways of making durable exterior walls for buildings. By 
testing systems outdoors, in real weather and real time, one can generate data of satisfactory credibility 
for the building industry while simultaneously serving a need for demonstration. Not only do test huts 
provide conclusive data, they do so in a very visible and tangible way. This provides credibility for an 
audience that needs to "see it to believe it," meaning a, test hut is a good mechanism for knowledge 
transfer to the building industry. 

Although there are several good test huts currently being operated in various locations around the world, 
none of these are in a climate that is a good match for that of Vancouver and the rest of the coastal Pacific 
Northwest region. The only test hut in North America is in the cold climate of Waterloo, Ontario (Figure 
1). A test hut in Vancouver's mild, wet chmate will help us generate data appropriate for many regions of 
the world where wood is facing performance challenges. Development of this concept at this time 
coincides well with new efforts at both BCIT and the University of E C to increase their academic and 
research capabilities in building science. There is also a strong basis of community interest in building 
envelope performance, due to Vancouver's on-going "leaky condo" problem. The wood industry has an 
excellent opportunity to ride this wave of interest and help promote the development of a test facility with 
potential benefit to many parties, including producers of wood products. 

2.3 Implications 

A portion of wood's market share is at risk due to a growing perception that it is not adequately durable. 
Premature durability failures across North America are typically blamed on inherent limitations to the 
material, regardless of much more likely causes related to errors in design and construction. We must 
address these errors by providing better information and other support to the specifiers and users of wood 
products. This requires finding cost-effective and durable design and/or product solutions for modem 
wood-frame enclosure assemblies, so that we can be confident the building industry will use wood 
products wisely and so that the building industry can use our products with assurance. Failing in this 
endeavour may contribute to an increasing use of substitute materials and further erosion of designer 
confidence in wood. The benefits of a test hut can be summarised as follows: 

• Provides highly credible performance data (real weather, real time, real construction,). 
• Allows for testing of both good and bad construction assemblies, and for testing of many different 

assemblies simultaneously (not possible in a real, occupied building). 



A n important complement to lab and computer studies, which can help narrow down the choices for 
testing in the hut, while the hut will highlight performance factors missed in the lab and computer 
studies. 
Allows for extensive and flexible monitoring plans (not possible in a real, occupied building). 

• Provides tangible evidence of commitment by the contributing partners. 
Wi l l draw a large pool of interested stakeholders to become partners. 

• Provides a demonstration and educational vehicle targeted to the public, building practitioners and 
others. 
Wi l l dispel "folk information" about causes of envelope failures. 

• W i l l yield validated "best practice" guidelines on design and construction of cost-effective wood-
frame assemblies. 

3 Staff 
1. Jennifer O'Connor, Building Industry Advisor, Markets and Economics Group, Forintek. 
2. Paul Morris, Group Leader, Durability and Protection Group, Forintek. 
3. Ron Krpan, P.Eng., Instructor, Building Engineering Technology, School of Construction, BCIT. 
4. Wayne Hand, Associate Dean, School of Construction, BCIT. 

4 Method 
The majority of work on this project was performed by staff at BCIT, led by building science instructor 
Ron Krpan. Mr. Krpan was temporarily relieved of some program duties in order to focus on this project. 
He was supported by the BCIT Technology Centre and Foundation as well as Wayne Hand, the Associate 
Dean, School of Construction. Mr. Krpan established a steering committee and an advisory committee. 
With the guidance of those committees, and in consultation with his colleagues at BCIT, Mr. Krpan 
performed most of the work addressing the project objectives. Still largely defined as an exploratory 
project, this phase began with further establishing evidence of need and fimding, and then turned toward 
describing and refining the test hut concept. Mr. Krpan quickly found he had strong support from the 
BCIT administration and there appeared to be an interest in substantially broadening the concept beyond a 
single test facility. This unexpected expansion of scope had an effect on the exact tasks and timing of Mr. 
Krpan's work. 

5 Results 

5.1 Custodial Institution 

The B C Institute of Technology (BCIT) emerged early on as an appropriate party to adopt the role of test 
hut custodian. BCIT is a post-secondary institution with strong trades training and technology programs, 
and emerging baccalaureate and post-graduate programs. Its main campus is centrally located in the 
greater Vancouver area. Consistent with its mandate, BCIT has conducted applied research and 



development since 1988 with a focus on proof-of-concept and engineering prototypes likely to be 
commercialized in the short to medium term. BCIT is in an ideal position to bridge between providers of 
basic research and industrial users wishing to commercialize new products. The expertise of faculty and a 
variety of special facilities have combined to provide solutions for hundreds of technical and business 
problems for industry clients. Supported by grants and successful entrepreneurial approaches, BCIT will 
continue to encourage more students and faculty to use their skills to move good ideas into real products 
and services. As BCIT was fiilly prepared to immediately initiate work on Phase Two, we agreed to 
provide support to them for that work, which in turn helped provide encouragement for C M H C and HPO 
to join the funding partnership as well. 

5.2 Advisory Committee 

BCIT established this group, representing the building industry and potential test hut users, as a separate 
group from the Steering Committee, which was comprised of the four funding agencies (CMHC, HPO, 
Forintek and BCIT). Many people in the building community expressed general interest in the project to 
BCIT. A small group was selected to serve on the committee and includes two developers, two suppliers, 
one researcher and two consulting engineers. BCIT held two meetings with the advisory group. 

5.3 Funding opportunities 

The Canadian Foundation for Iiuiovation (CFI) and the B C Knowledge Development Fund (BCKDF) are 
two funding sources that were identified in Phase One as good prospects for this project, along with the 
CFI-Support Program which can provide funds to assist in the preparation of a CFI grant application. 
BCIT gathered further information on these grant programs, confirmed eligibility, and will apply for the 
CFI grant sometime after the Fall of 2002, when it is expected that CFI will announce the next cycle of 
its grant program. BCIT also confirmed eligibility for the CFI-Support Program and wil l prepare that 
application immediately upon termination of this Phase Two project. It is expected that the B C K D F will 
match whatever fiinds are granted by CFI. In a concurrent and strongly related exercise, BCIT will be 
seeking provincial ftinding for a new Chair in Building Science and Systems. BCIT wil l also pursue 
fimding partnerships with industry, an area where this campus has solid past experience. Another 
granting program of interest is the Networks of Centres of Excellence (NCE), a collaboration of Industry 
Canada, the Canadian Institutes of Health Research (CIHR), the Natural Sciences and Engineering 
Research Council of Canada (NSERC) and the Social Sciences and Humanities Research Council of 
Canada (SSHRC). BCIT is currently working with Concordia University, the University of Waterloo and 
the University of Saskatchewan to prepare a joint letter of intent regarding the test hut. Establishment of 
the test hut project within the N C E will assist in gaining access to NSERC and other funds for operation 
of the facility. 

5.4 Site 

Five site possibilities emerged and these were explored. The first is a currently empty lot adjacent to the 
BCIT building which houses the Building Technology program. This is convenient for access to 
appropriate staff and students, and Mr. Krpan has an agreement in principle from BCIT to use the site. 
Test hut suitability wil l depend on microclimate analysis of the site. A second possibility is the rooftop of 



a BCIT building, an option favoured by some of the prospective technical advisors for wind exposure. 
Access and structural issues need to be explored. A third possibility is a current parking lot on campus 
that has good wind exposure. Conversion of this site will require a significant internal process at BCIT. 
The fourth option is the BCIT Sea Island campus, which is located near Vancouver International Airport. 

The fifth possible site has the most interesting potential for long-term success of the test hut and is 
currently the preferred site. Mr. Krpan is exploring the potential to put the test hut on a large parcel of 
land in the False Creek area of Vancouver recently donated by Finning International to four BC post-
secondary institutions. BCIT, Simon Fraser University, the University of British Columbia, and the 
Emily Carr Institute of Art and Design will be equal partners in sharing an 80% interest in this parcel, 
which is about six city blocks in area. The partners intend to develop an integrated campus with a high
tech, research and tech transfer focus supported by new media and telecommunications technologies. 
This site is suitable for climate, for proximity to various services, for its central location, and for the 
opportunities for collaboration among the institutions and industry. It is anticipated to take four to six 
years to fully develop the site, however, BCIT plans to use existing buildings in the interim. 

5.5 Project Development Plan 

Phase One made a preliminary identification of five development phases that would proceed in a linear 
progression. It is now recommended that some specific activities be fast-tracked, thus allowing the 
phases to overlap in some areas, in order to better meet the overall project objectives. For example, 
weather monitoring of prospective sites could begin immediately to help make an ultimate selection. 

BCIT intends to continue in its role as project custodian through the next phases of development and 
envisions it will be the owner of the facility. Location on the shared False Creek site may facilitate 
involvement by others, most likely U B C . This relationship has not substantially developed, probably due 
to a slowdown in UBC's plan to hire an Adjunct Professor in building science. 

During the course of this phase, BCIT's explorations revealed several opportunities for an expansion of 
scope, which have in turn caused a delay in the completion of a project development plan. The 
development plan will provide details regarding schedule, logistics, the development team and so forth, 
however, it is not possible to prepare such details with so many variables still unresolved. For example, 
the False Creek site only become a viable option during this phase, and, while this is a very attractive 
option, it presents a host of logistic and collaborative details yet to be understood. BCIT also realized the 
potential value of simultaneously seeking funds for a Chair in Building Science, although this too requires 
fiirther study before the links with the test hut plan become apparent. The grant opportunities and 
potential collaborations with Concordia, Waterloo and Saskatchewan are also still unresolved. 

5.6 Technical Development Team 

The test hut will require a group of building science experts - the Science Team, as identified in Phase 
One. These consultants will be key in establishing the fiinction of the test hut and then providing 
appropriate information to the facility designers. BCIT received an expression of interest from a group of 
researchers who wish to be the Science Team. Two of those scientists. Dr. Mark Bomberg and Dr. Don 
Onysko, have formed a new consulting company, TI research, and have provided some input to BCIT. 



Their interest lies in development of a hygrothermal laboratory that would provide support to the test hut. 
They have also advised on possible research areas for the test hut and the companion laboratory. In 
addition, BCIT has begun exploratory discussions with NRC researchers on possible collaborations. 

5.7 Business Plan 

BCIT explored long-term financial sustainability of the test hut. A n early expectation that the test hut 
might generate interest in the building industry as a pay-for-use facility does not appear viable. The 
advisory committee suggested there is no need for a facility to test assemblies or materials for specific 
projects, as consultants and private testing agencies are apparently already meeting this need through 
accelerated testing methods. Material suppliers seeking to gain competitive advantage by demonstrating 
the performance of their products are a possible exception, though their interest may depend on whether 
the facility is accredited or not. There does seem to be enough support that industry would be willing to 
fund a portion of the project cost through a one-time capital investment. And the advisory committee 
suggests there exists general support for long-term, real weather testing, but how that translates into 
financial support is still unclear. Many questions regarding capital and operating budgets are still under 
exploration by BCIT. BCIT's development of the business plan is on-going, and wil l likely be completed 
in the fall of 2002. The business plan will be an important component of all fiindraising activities. 

5.8 Test Hut Capabilities 

It is BCIT's recommendation that the proposed facility provide a broad range of capabilities (beyond the 
original Phase One focus of an outdoor test hut for envelope performance), in order to attract and retain 
world-class researchers and to support BCIT's technology transfer activities. The facility also needs 
flexibility in order to respond to evolving research needs. The facility - perhaps best referred to as a 
Centre of Excellence - is currently imagined to have four primary research capabilities: small-scale testing 
of individual components; accelerated laboratory testing of envelope assemblies; real-weather, real-time 
testing of envelopes (the original test hut concept); and field monitoring of indoor and outdoor conditions. 
The test hut is not viewed as a single missing link but as part of a suite of tools. 

BCIT has presented a conceptual model for the test hut's research capabilities that is structured in two 
primary streams: 1) a focus on products, and 2) a focus on systems. This is to recognize the different 
interests and motivations of two key groups in the construction sector - suppliers and users 
(designers/owners/builders). Suppliers generally rely on irmovation to increase market share and 
historically are willing to invest in research. Designers and builders are, by contrast, generally not 
innovators but are rather the adopters of innovation and are therefore far less likely to invest in research. 
However, this group (and others) may primarily have an interest in this facility i f it supports code and 
standards development that leads to improved consistency of practice. 

Detailed development of the test hut capabilities is on-going. The design of the test hut has not yet been 
developed beyond the initial rough concept presented in the Forintek feasibility study (Figure 2). 



6 Conclusions 

• Considerable support for the test hut concept has developed within the BCIT community. 
Although the business plan is not yet completed, BCIT currently feels the test hut cannot be self-
supporting on a fee-for-service basis. Its viability will depend on grants. 

• BCIT is confident this project is a good candidate for the CFI grant program. 
• BCIT also expects to have success securing funding from other sources. 
• BCIT's expansion of scope and continued progress in Phase Two has been favourably received by all 

the funding parties. 

7 Recommendations 
It is recommended that Forintek continue to serve on B C I T s advisory committee for as long as the 
project remains viable, and to provide fiirther support i f required. 





Figure 2: Concept for the Test Hut 


