
A SOURCE BOOK ON GOOD PRAcncr.s FOR DESIGN, INSTALLATION, A~D 
MAINTENANCE OF INSULATED ROOF SYSTEMS 

INTRODVCT/Q;\l 

IEA MNEX 19 
LOW-SLOPE ROOF SYSTEMS 

The Buildings and Community Systems Executive Working Group of the International Energy .A§ency 
(IEA) formed an annex (Annex 19) to address energy issues related to low-slope roof systems. The 
first task undertaken by the annex has been development of a sourcebook on good practices for 
design. installation, and maintenance of insulated roof systems. The intent of the sourcebook is to 
provide a discussion of both real and perceived correlations between roof systems and to present 
information on recent roofing issues that have insulation implications. 

ANNEX UPDATE 

Annex members have identified and reviewed a list of 25 potential correlations between roof 
problems and insulation. The review process has reduced the list to 11 items, listed in Table t. The 
Annex will meet in May 1992 to discuss changes made in the third draft of the document and to begin 
the editing process. This most recent draft contains an update of several issues that are changing 
rapidly; for example, CFCs in foams, wind uplift, and treatment of wet insulation. Material on the 
latter issue is included in this report. 

MOISTURE DISCUSSION 

Preventing water from penetrating into roofs and subsequently damaging interior spaces of buildings 
has always been fundamental to good roof design and maintenance. There are additional issues for 
well-insulated roofs. Insulation increases the investment in a roof, and if the insulation is wet, it is 
not providing the design thermal resistance, nor is it providing the design operating cost savings. 
Further, when reroofing becomes necessary, the decision of whether to recover or discard wetted 
insulation has significant cost considerations, it not being uncommon for insulation to account for half 
the capital investment ·of .a well-insulated roof. Leak source identification is also more difficult in 
insulated systems. Water can move laterally away from a source in the insulation, and some 
insulations, particularly fibrous insulations, can absorb large quantities of water. Thus. large are3S of 
a roof can be wet before leakage to interior spaces is observed. These concerns accent the need for 
strong leak prevention measures. This includes proper flashing details., positive slope, and good 
drainage, as well as strong routine maintenance practices. 

Membrane leaks and water trapped during construction arc usually more important than condensation 
of water vapor from the building interior (Tobiasson, 1986). There arc situations, however, when 
roof wetting from below is a factor. For example, buildings with high interior humidity and buildings 
with cold deck roof systems. In these instances, extra protection, usually a continuous vapor retarder, 
may be desirable. It is good practice to consciously raise the issue of whether to use a vapor retarder 
in every roof design. An important factor to consider is that a roof experiences both diurnal and 
seasonal dynamic effects. Both steady state (A.SHRAE, 19'11) and transient (Pedersen, 1990) 
calculations show that moisture is driYcn into a roof &om below during cold weather (wetting seuoo) 
and out of the roof durin& warm weather (dryin& season), as illustrated in Fil- 1. Whether or not 
moisture accumulates in the roof depends upon the lenJtb of the wetting season compared to the 
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If a continuous vapor retarder' is used. there is another considcr;iti0n. Watc~ trapped during 
c,1nstru~1ion or water that cnL_crs the;, ~<?Of thwug_h a kJk_ will he t->c.Lv.-;~_r)Jwo impcrmcabk: ~:.irfaccs : 
the rn~mb~anc -and the vapor retarder. with no \1ppl1nunity to cs~~1pc. R.O\)f vents. ~hich are used 
10 redu~c high water vapor pressure during h0t days. h.Jvc hc;;;'l_show~ tu be incffcctii e for remm·a] 
of significant quantities of moisture (Tobiasson. l19&l}. · A~novC1·.v~1por. Nta'.fdlir. the "hy~rodiode", tha1 
allows a wet roof to dry dmmward "'hile. still .Pr?\id,n.g . ~rqtectipn dH~Y}g the wet i~g season is 
available (Korsgaard, 1985). The hygrod1ode JS 1llusfrate0 m Fig. 2. the produ 1s a layered 
composite system consisting of a porous synthetic fabrie with wide strips ofiinpermea · le plastic film 
alternating with narrow open areas on both sides. Th.e plastic st~s are, su~ggered so that an open 
area on one side is always opposite a plastic strip on th·e .other. Thus. diffusion of water across the 
system is kept small because the path lengthni long. ~ :<:>n the other hand; -roof water will condense 
on an open area on the top side and readily v.~ck a.long the synthetif .fabr~:Jo the ol>91 area on the 
bottom side where it evaporates to the room.i1~tenor. c '~· • ' 

The ability of a roof to dry downward is an important facto~. in rer?<?fing decisions. ar-off of wet 
insulation may not be necessary if moisture can be vented ro the interior in a timely fashion after a 
new membrane seals the system from the top. This issue is panicularly important in nations that saw 
big increases in the use of roof insulation in the 1970s (Sh.eahan, 1989). Roof coverings for these 
systems are reaching their useful lifetimes in increasing ·numbers, :ind there are strong cost and 
environmental incentives to keep the original insulation tifplace. , These incentives are balanced by 
concerns that moisture in existing insulation may damage a new roof system. 

t ilr·: ,...,,~ . "l!\Vbeo SM;uld recbver of existing"wetted insulation ~ considercd?lf('J!t key factor is"timing: whether 
the insulation has time to dry before the moisture can damage the new system. The Single Ply 
Roofing Institute in the USA is currently developing a procedure to help answer this question in 
special cases (SPRI, 1992). As an example, in Fig. 3. the old system is fibrous insulation over a metal 
deck. The fibrous insulation has known water vapor permeabi.lity and known saturation water 
content., and the deck has a known •effective• water vapor permeability. The new system has 
sufficient new insulation so that the temperature at the old membrane surface is nearly the same as 
the interior temperature. In this case. the water vapor pressure difference and the rate at which 
water is transported from the roof to the room is readily calculated from the saturation vapor 
pressure over the deck and the room relative humidity. both at room temperature. Finally, also 
knowing the amount of water initially present in the old roof allows calculation of the drying time. 
One m~t then independently wcss whether this time is short enough to avoid damage to the new 
system. For more complex roof systems, andl for situations when real weather conditions must be 
accounted for, the calculations are beyond the scope of this technique. More comprehensive models 
are currently under development (Pedersen. 1991). 
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