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1 Introduction

With the increased concern of climate change, severe rainfall events are more likely to happen. Water
penetration in wall assemblies may cause moisture to accumulate in building envelopes which can lead
to degradation of building materials; thereby, reducing their performance and service life. HAM
simulation tools are typically used to determine the risk to deterioration of buildings’ elements.
However, these tools neccessiate the selection of representative climatic data in order to provide an
accurate assessessement (Delgado et al., 2012). The IRC-led research consortium MEWS (Moisture
Management of Exterior Wall Systems) developped the Moisture Index (MI) approach, which includes
wetting and drying indices (Cornick et al., 2003). Besides, RP-1325 (ASHRAE, 2010) has further
developed MRY selection measures, combining climatic loads and durability criteria to select more
“severe” weather years. The objectives of this paper is to compare the impact of MRY's selection based
on the moisture index (MI) and the severity index (Isev) methods to a long-term simulation of 31
consecutive years, for both historical and future climate loads.

2 Materials and Methods

Two typical wood frame wall assemblies (of stucco and brick cladding), located in 3 different Canadian
cities, were selected for this study.

Climate data and MRY selection — Weather data were provided by the National Research Council
of Canada. Data collected include hourly values of climate conditions for a baseline time-period (1986-
2016) and a future time-period (2062-2092). A one-year period was chosen for the selection of MRY's
based on MI and Isev methods. Once both annual average MI and Isev values are available, the year
corresponding to the 97th percentile in each time-period was chosen as the MRY. Besides, a long-term
simulation is performed for 31 consecutive years, as a reference. Table 1 summarizes the selected
MRYs based on different locations under historical and future time-periods.

Performance attributes for assessing wall performance — The exterior surface of OSB sheathing
was selected as the critical location for this study. The mould growth index was calculated using the
Viitanen’s model implemented in DELPHIN (Viitanen et al., 2000).

Table 1. Summary of selected moisture reference year and their MI and Isev values.

City Data MRY (MI) MRY (Isev)

Ottawa Historical 2010 (0.937) 2009 (12856.4)
Ottawa Future 2085 (0.918) 2069 (18720.0)
Vancouver Historical 2012 (0.943) 2002 (7132.8)
Vancouver Future 2075 (0.921) 2092 (9766.5)
Calgary Historical 2005 (0.928) 1995 (7874.8)

Calgary Future 2089 (0.903) 2092 (11198.8)
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3 Results and Discussion
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Figure 1. Summary of maximum mold index predicted through a long-term study (31-Y) and using MRY's given
by Isev and MI for historical (H) and future (F) climatic loads, for walls facing North (N) and WDR.

Figure 1 shows the predicted risk to mold growth on the outer layer of OSB for two types of walls
under different climatic loads selected based on MI and Isev, and compared to that of a long-term
simulation (31-Y) in three Canadian cities. Results show that the mould indices predicted by different
methods vary with the cladding type, the location (climate) and the wall orientation. In general, the
mold index estimated by 31-Y are usually so close to that of MRYs selected using Isev, and even
higher. In addition, the impact of the selection method was more significant for a stucco wall (Figure
1b). For instance, 31-Y and Isev estimated a considerable risk to mold growth, compared to results
given by MI. Also, when the wall is facing North in Vancouver, all methods predicted no risk of mould
growth. Mold index values increased under future climate in most of the cases, to the exception to a
brick wall facing towards WDR in Ottawa and Vancouver using Isev. A little decrease in mold index
for Ottawa was shown, but considerable decrease for Vancouver (Figure 1a). The Isev is based on the
correlations developed for a North orientation.

4 Conclusions

It was evident that different weather selection methods can lead to different conclusions on the
moisture performance of wood-frame walls. In general, higher mold index values were obtained by the
31-Y and MRYs using Isev for both walls in all three locations. Comparing the results of different
models under future climates, the three methods were in a good agreement, except for a brick wall
facing WDR in Ottawa and Vancouver. This might be due to the Isev correlations were developed
based on a North-facing stucco wall (ASHRAE, 2010). In addition, for a North-facing wall, a very low
mold index was predicted for Vancouver, compared to WDR direction. Thus, considering a North-
facing wall alone, might misrepresent the reality in some locations. A further study will be carried out
to investigate the performance evaluation of Isev method for different wall systems and orientations.
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