
07. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Conclusions and perspectives 

 

7.1. Approach 

7.2. Findings on the mock-ups 

7.3. Findings on the watertightness test method and the watertightness test variables 

7.4. Findings on the rainwater infiltration through vertical / horizontal joints 

7.5. Guidelines for the design of the construction details of rear-ventilated façades 

7.6. Perspectives 



Conclusions and perspectives | 232 
 

  



Conclusions and perspectives | 233 
 

7.1 | APPROACH  
 

There is perhaps some confusion between the concept of “ventilated façade” and “rear-ventilated façade”, as used 

in North America and Europe. In Europe, a “ventilated façade” encompasses the cavity wall, whereas a “rear” or 

“back-ventilated façade” refers to a façade that is ventilated and use an open rainscreen principle. It is important 

to discern both concepts to allow the design of appropriate construction details for rear-ventilated façades.  

It has been the first time that a rear-ventilated façade has been studied adopting a holistic approach to the 

enclosure system in terms of water management. In the test specimen, the main elements and leafs of a rear-

ventilated façade (rainscreen + subframe + air gap+ inner leaf) were replicated and their performance evaluated. 

Up to now, the only thing that has been studied is the rainwater infiltration through the open joints of a rainscreen, 

and the influence of the geometrical parameters of the joint on the infiltration rates. 

The previous research projects reported that water runoff occurred in both the inner and the outer sides of the 

rainscreen panels. Nevertheless, the rainwater infiltration to the other elements of the rear-ventilated façade system 

was not differentiated, unlike in the present work, where the possible rainwater pathways within the façade system 

are distinguished by means of wetting Stages ranging from I to VII. This classification in wetting stages enables 

the identification of the risky rainwater pathways prone to cause moisture-related damages and undesired surface 

soiling patterns in the whole building enclosure in order to prevent them. 

Although several authors have analysed the infiltration rates through the open joints of rainscreens, only few of 

them attempted to quantify it. In addition, typically this quantification only comprehended the water infiltration 

into the air cavity regardless of the subframe and fixing system of the cladding kits. Thus, the present work 

quantifies the rainwater infiltration in each element of the rear-ventilated façade system. This data not only 

enables the deduction of some guidelines on the water management characteristics of rear-ventilated façade 

systems in order to prevent rain-related failures and undesired surface soiling patterns (being a piece of advice 

guide to building practitioners and companies), but also enhances the knowledge of boundary conditions for 

hygrothermal simulations and is a scientific approach to the design and implementation of watertightness test 

protocols in such types of façades. 

 

 

7.2 | FINDINGS ON THE MOCK-UPS  
 

The water management characteristics of rear-ventilated façades were analyzed by means of an on-site assessment 

of eight case-studies. As a result of this on-site analysis a new methodology to classify the rainwater pathways 

in rear-ventilated façades was developed. Afterwards, an experimental approach was adopted for quantifying 

these water management characteristics in two completely different types of rear-ventilated façades. The façade 

systems were evaluated on their ability to drain infiltrated water from the system and that had migrated to 

different wetting stages (stage I to stage VII) based on the results obtained in a controlled laboratory environment.  
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The construction design of mock-up 01 was based on a case study, which was found to have really good water 

management features theoretically speaking. These assumptions have been later questioned by the results of the 

watertightness tests. The omega profiles, installed behind vertical joints, play the role of vertical pipes draining 

away the rainwater infiltrated through vertical joints (Stage II) and not allowing the bulk of this water to reach the 

air cavity. In addition, a cross cavity flashing had been installed at each slab to collect and shed away the water 

drained from the omega profiles and the one flowing along Stage I and Stage IV as well. Further, this profile 

prevented the top border of the panel from wetting. However, it was not expected that so many water infiltrated 

into the air cavity through the gaps of the panels and the contact surfaces between the omega profiles and 

the panels. This amount of water was so large that when comparing the total water ingress within the wall systems, 

the rear-ventilated façade system with riveted panels presented the highest entry rates. 

Alternatively, mock-up 02 was based on a rear-ventilated façade system with suspended panels. Consequently, it 

had vertical and horizontal profiles as secondary structure. In this type of solution, the horizontal rails acted as 

channels for collecting direct rainwater and rainwater coming from Stage II and Stage IV. In addition, rainwater 

easily penetrated to Stage VII through vertical and horizontal joints as the vertical joint was not closed with a 

vertical profile like in mock-up 01 (rear-ventilated façade system with riveted panels). The results showed that 

most of the water infiltrated through vertical joints was transferred to other wetting stages. Note that the 

most severe damages are found when there is retained water in Stage III (top surface of the cladding element) and 

Stage V (horizontal profile of the secondary structure). This rainwater can even yield to the falling of the cladding 

elements to the ground floor, when the anchorage areas are broken due to the freezing of the retained /absorbed 

water.  

Below some conclusions are drawn taking into account the construction details of the rear-ventilated façade system 

used in each mock-up: 

 

• As expected, the degree of pressure equalization in this type of façade with a high level of airtightness 

ensured that the applied pressure differences in front of the cladding did not have an impact on 

water infiltration rates. However, in reality cross currents might exist if the corners of the cavities are 

not compartmentalized. 

 

• In both mock-ups, the highest amount of water is collected in gutter A3 (rainwater infiltrated into the 

air cavity) not in gutter A2 (rainwater infiltrated through vertical joints) and neither in gutter A5 

(rainwater reaching the exterior surface of the PMMA sheet) regardless of the air cavity depth and the 

panel thickness. These water infiltration rates shown big differences when there were horizontal joints 

in the cladding arrangement of the test specimen. 

 

 
• Whereas the highest infiltration rates into the air cavity were obtained in the rear-ventilated façade 

system with riveted panels, the highest infiltration rates of water onto the exterior surface of the 

PMMA sheet were obtained in the rear-ventilated façade system with suspended panels.  
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• The collection of higher amounts of water in gutter A5 (rainwater reaching the exterior surface of the 

PMMA sheet) is close related to the presence of open horizontal and / or vertical joints in the cladding 

arrangement which do not have another element blocking the opening. Hence, the higher the number of 

horizontal and vertical open joints, the higher the amount of water reaching the exterior surface of the 

PMMA sheet. Further, the joint thickness of 1 cm appeared to be the optimum thickness to have water 

infiltration onto the exterior surface of the PMMA sheet through open vertical joints.  

 

• The main source for water ingress into the cavity and onto the surface of the PMMA were horizontal 

joints in both rear-ventilated façade systems. Therefore, the modifications in the vertical joints only 

affected the water ingress rates within the wall systems to a certain extend.  

Not having horizontal joints in the cladding arrangement of the rear-ventilated façade system with riveted 

panels involved close to 97% on the reduction of the infiltration rates inside the air cavity and a reduction 

of 98.15% in the case of the wall system with suspended panels. 

On the other hand, not having horizontal joints in the cladding arrangement of the rear-ventilated façade 

system with riveted panels implied a 73.98% on the reduction of the amount of water reaching the exterior 

surface of the PMMA sheet (gutter A5). Similarly, it involved a reduction of 82.89% in the rear-ventilated 

façade sytem with suspended panels.  

However, it was made no distinction between the runoff and the wind-driven rain effect in the way of 

spraying the outermost surface of the test specimens at vertical and horizontal joints. Nor it was taken 

into account the layout of the cladding at each wall system.  

 

• Blocked horizontal and vertical joints prevented that rainwater passing through them was 

transferred to other wetting stages by means of kinetic energy and local air currents and the splash 

and bounce effect. Consequently, rainwater was not able to reach the exterior surface of the PMMA 

sheet under these conditions.  

On the other side, pressure moderation can not be completely achieved when there was an element 

blocking the openings in the cladding of the test specimens, even though the connection with these 

elements was not sealed. Interposing an element to block the openings in the cladding offered some 

resistance to airflow thereby, not promoted pressure equalization across the cladding. 

 

• Water falling into the air cavity and onto the secondary structure of the wall system occasioned the splash 

and bounce effect and thereby, the water transference to other stages. This pehomena was significantly 

relevant in the water infiltration onto the exterior surface of the PMMA sheet and thereby, to the 

wetting pattern. A lower splash and bounce effect inside the cavity was accounted for the rear-ventilated 

façade system with riveted panels as this system did not have many exposed surfaces from which water 

droplets could splatter away. 
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7.3 | FINDINGS ON THE WATERTIGHTNESS TEST METHOD AND THE 

WATERTIGHTNESS TEST VARIABLES 

 

According to the standards, the performance assessment of rear-ventilated façades systems to the combined action 

of wind-driven rain and driving rain wind pressures and to the rainwater runoff should be verified on the 

watertighness degree of both layers and on the drainage capability of the air cavity. However, there is no 

single watertightness test procedure that provides resources to evaluate and quantify the water management 

response of rear-ventilated façade systems. Therefore, a new watertightness test procedure has been developed 

based on existing watertightness test standards. By means of this new pocedure, the water management 

performance of two rear-ventilated façade systems has been quantified by measuring the amount of rainwater that 

infiltrated through the open joints of the rainscreen and reached the diverse layers within the wall systems. The 

infiltration outcomes obtained and the used test protocol have brought light to some issues in the test method which 

shall be steadily regarded, such as: 

 

• The differentiation between the runoff and the wind-driven rain in the mode of spraying the 

outermost surface of the test specimen.  

The outcomes obtained from the watertightness tests demonstrated that rear-ventilated façades exhibit a 

diverse response to wind-driven rain in comparison to the runoff response. The infiltration rates into the 

air cavity were largely sensitive to the runoff water, whereas the amount of water reaching the exterior 

surface of the PMMA sheet (also referred to as back wall) was more sensitive to the wind-driven rain 

spraying mode at vertical and horizontal joints.  

Overall it could be concluded that reproducing the wind-driven rain mode at vertical and horizontal joints 

occasioned the most severe exposure conditions of the façade system.   

 

• Placement of the nozzles in the spraying grid. 

The existing laboratory watertightness test standards are addressed to surfaces with sealed or closed joints 

not to surfaces executed with open joints. Consequently, these do not carefully consider the location of 

the nozzles in the spraying grid in relation to the features of the outermost surface of the test 

specimen. However, the outcomes demonstrated the importance of the nozzles’ location in the grid when 

assessing the water management characteristics of rear-ventilated façade systems. 

The infiltration rates within the wall system differed significantly when the open vertical and / or 

horizontal joints were sprayed by wind-driven rain or just wetted by runoff water (spraying wind-driven 

rain at the panels). Open horizontal joints were largely sensitive to wind-driven rain and runoff water, 

whereas open vertical joints were only sensitive to wind-driven rain.  

When the effect of spraying wind-driven rain at horizontal joints was compared to the effect of spraying 

runoff water above the horizontal joint, a difference of 0.24 L/min (close to a 10%) was obtained in the 

case of the rainwater that infiltrated into the air cavity. An average value of 2.21 L/min of water infiltrated 
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into the air cavity in the rear-ventilated façade system with riveted panels. By contrast, the average water 

infiltration rate in the rear-ventilated façade system with suspended panels was 2.45 L/min.  

However, this difference became greater when considering the amount of water reaching the exterior 

surface of the PMMA sheet. An average value of 0.004 L/min of water reached the exterior surface of the 

PMMA sheet through horizontal joints in the rear-ventilated façade system with riveted panels. By 

contrast, an average value of 0.027 L/min infiltrated into the PMMA sheet in the rear-ventilated façade 

system with suspended panels. Thus, the wind-driven rain and runoff effect differed by 0.023 L/min (more 

than 85%). Note that in both cases, the difference within percentages enclose not only the influence of 

the way of spraying the horizontal joint, but also the splash and bounce effect. 

Therefore, it is strongly recommended to adapt the placement of the nozzles in the spraying grid to the 

geometry of the cladding kits when evaluating the water management response of rear-ventilated façades. 

For instance, it can be suggested to install the nozzles in the middle of the panels as illustrated in (a) in 

Fig. 7.1 to simulate the spraying mode of runoff at vertical and horizontal joints and to locate the nozzles 

in the middle of the vertical and horizontal joints to reproduce the wind-driven rain at vertical and 

horizontal joints, as shown in (b) in Fig. 7.1. Besides, it is suggested undertaking different tests to evaluate 

separately the impact of wind-driven rain and runoff water. Nonetheless, when the size of the cladding 

kits is so small that renders extremely difficult to distinguish the water deposition pattern created by the 

runoff water from the wind-driven rain at the open joints, the nozzles placed in the middle of the panels 

might be omitted. 

 

 
(a) 

 
(b) 

 
Figure 7.1. Example of water deposition pattern over the outermost surface of a test specimen. (a) 
Simulation of runoff water at vertical and horizontal joints. (b) Simulation of wind-driven rain at 

vertical and horizontal joints. 
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• Size of the test specimen. 

According to the results obtained from the micro-runoff tests undertaken when doing the on-site 

assessment of the case-studies, most of the water running down the exterior surface of the cladding was 

infiltrated into the air cavity through the horizontal joint. Then, the runoff film from one panel to the next 

one below was remarkably reduced. Therefore, it can be concluded that the bulk runoff water sprayed 

over the tests specimens infiltrated into the air cavity through the first horizontal opening that the runoff 

film found on its way downwards when the velocity of the runoff film was slow enough. However, when 

the velocity of the runoff film was very high, rainwater bridged the horizontal joints and continued its 

downward way. This pattern was observed in the watertightness tests conducted over the rear-ventilated 

façade system with suspended panels. Most of the water infiltrated through the first horizontal joint and 

almost none infiltrated in the following horizontal joints. Consequently, it can be surmised that the test 

area of the wall specimen only needs to have a horizontal and a vertical joint.  

 

• Applied spray rate. 

The outcomes clearly showed that the higher the water spray load onto the outermost surface of the test 

specimen, the higher the infiltration rate in all stages. Hence, it can be assessed that the amount of water 

deposited onto the test specimen can thus have a significant effect in constructions where the drainage 

capacity determines the performance, like in rear-ventilated façade systems. Nonetheless, it seems that 

when there was a lot of water running down in the outermost surface of the test specimens, the effect of 

wind-driven rain at vertical and horizontal joints was prevented. Then, the water sprayed onto the surface 

of the test specimen acquired the runoff mode rather than the wind-driven rain effect at the open joints. 

Therefore, it seems quite reasonable to suggest that for a given intensity of spray rate water entry 

within wall systems could indeed remain constant. 

 

• Applied pressure difference steps in front of the cladding. 

The test specimens were subjected to the following pressure differential steps in front of the cladding: 0 - 

150 - 300 - 450 - 600 - 750 Pa. However, the pressure moderation in this type of façade systems was so 

good that the pressure differences applied in front of the cladding had not an impact on the water 

infiltration rates within the wall systems, regardless of the degree of airtightness of the test specimen and 

the manner of applying the pressure differential. Hence, the pressure differential steps can be 

drastically reduced when testing rear-ventialted façades. Maybe, rear-ventilated façades could just be 

evaluated at 0 and at 750 (or 600) Pa in watertightness testing procedures. 

 

• The degree of air permeability of the inner leaf. 

The airtightness of the test specimens did not have an impact on the amount of water that infiltrated into 

the air cavity, gutter A3, as could be expected in a wall system with perfect pressure equalization. 

However, it was not to be the observed case in the amount of water that reached the exterior surface of 

the PMMA sheet (Stage VII) albeit it was a rather small infuence. 
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In addition, the local air streams created across the air cavity by means of the air exfiltration through the 

openings executed in the PMMA sheet did not reflect real construction conditions. Actually, these 

straightforward cross air streams will not exist in reality as it is unlikely that there is a gap or void across 

the whole depth of the thermal insulation layer and the inner leaf. Consequently, there is no need to test 

rear-ventilated façades with diverse air permeabilities of the air barrier. 

 

 

7.4 | FINDINGS ON THE RAINWATER INFILTRATION THROUGH VERTICAL / 

HORIZONTAL JOINTS 

 

In the present study, the possible pathways for water ingress within the wall system of rear-ventilated façades are 

classified by means of wetting stages ranging from I to VII. These wetting stages were deduced from an indepth 

study of the diverse construction details of the vertical and horizontal joint connections in rear-ventilated façades 

(e.g. type of panel fastening system to the secondary structure, which is attached to the interior leaf, and edge 

profile of the joints). As a result, the study of the extend of reach of rainwater droplets within the wall system 

regarded the runoff film and the wind-driven rain, whereas the water transference within stages just considered 

the runoff film. 

 

• Apart from the expected water management stages, which are close related to the runoff film, other ways 

for water to infiltrate onto the surface of the PMMA sheet have been observed. These were caused by the 

splattering effect. Water falling into the air cavity and onto the secondary structure of the wall system 

occasioned the splash and bounce effect and thereby, the water transference to other wetting stages.  

 

• In the findings on the mock-ups, it was concluded that the main source for water ingress within the tested 

wall systems were horizontal joints. Below, a summary of the mechanisms in support of water entry 

through horizontal and vertical joints is given. Figure 7.2 and Figure 7.3 illustrate the wettting stages 

through vertical and horizontal joints in rear-ventilated façades, respectively, taking into account wind-

driven rain and runoff water.  

 
- Vertical joints 

When there is no profile blocking the vertical opening, a significant amount of wind-driven rain 

drops can reach the exterior surface of the thermal insulation layer (Stage VII) by kinetic energy and 

local air currents as happened in the rear-ventilated façade system with suspended panels; refer to (A) in 

Fig. 7.2. Several water droplets can coalesce and eventually form a film at the exterior surface of the 

thermal insulation. If this water film gets in contact with the joints between insulation panels, the gap 

might be filled by capillary uptake, see (1) in Fig. 7.2. If there is enough water, the capillary pathways 

might increase by filling the gaps between the contact surfaces of the inner leaf and the backside of the 
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thermal insulation layer by the action of gravity, capillary uptake and pressure differences (Bernouilli 

effect). This water might also penetrate into the inner leaf through cracks and voids and afterwards, leak 

on the backside of the inner leaf by pressure differences. In addition, the water film at the surface of the 

thermal insulation can be led inwards through the pins when these are installed too tight, as shown in (2) 

in Fig. 7.2; and thereby, resulting in capillary pathways within contact surfaces, gaps and voids again. 

When there is a profile closing the opening, wind-driven rain might only reach Stage VI (the exterior 

surface of the vertical profile) at most, as ocurred in the rear-ventilated façade system with riveted 

panels; refer to (B) in Fig. 7.2. Again, several water droplets can coalesce and eventually form a film at 

the exterior surface of the vertical profile (Stage VI). Note that this vertical profile can be installed 

creating a separated decompression chamber, like happened with the omega profiles in mock-up 01, 

or it can be placed immediately behind the panel (e.g using “T” aluminium profiles). An omega profile 

installed behind the vertical opening might act as a pipe. By contrast, a “T” profile installed behind the 

opening might create capillary films within the contact surface between the panel and the profile. 

Note that the interruptions within vertical profiles are critical points in both cases in terms of water 

management. 

The water transference to other wetting stages through vertical joints with runoff water is rather unlikely, 

as the main forces acting are the gravity action and the surface tension. 

 

  
 

Figure 7.2. Rainwater penetration through 
vertical joints with and without a vertical 

profile behind. 

 
Figure 7.3. Rainwater penetration through 

horizontal joints with and without a horizontal 
joint profile. 

 

- Horizontal joints 

Wind-driven rain drops can reach the exterior surface of the thermal insulation layer (Stage VII) 

by kinetic energy and local air currents when there is no profile blocking the horizontal opening, as 

happened in the rear-ventilatd façade system with suspended panels; refer to (C) in Fig. 7.3. Further, 

wind-driven rain drops can reach the exterior surface of the thermal insulation layer by splattering away 
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the borders of the panel or the surfaces of the secondary structure, see (B) in Fig. 7.3. These water 

droplets are smaller and have less kinetic energy to run down in rivulets. Several water droplets can 

coalesce and eventually form a film at the exterior surface of the thermal insulation. Again, if this water 

film gets in contact with the joints between insulation panels, the gap might be filled by capillary uptake, 

see Fig. 7.3. If there is enough water, the capillary pathways might increase by filling the gaps between 

the contact surfaces of the inner leaf and the backside of the thermal insulation layer by the action of 

gravity, capillary uptake and pressure differences (Bernouilli effect). This water might also penetrate into 

the inner leaf through cracks and voids and afterwards, leak on the backside of the inner leaf by pressure 

differences. In addition, the water film at the surface of the thermal insulation can be led inwards through 

the pins when these are installed too tight; and thereby, resulting in capillary pathways within contact 

surfaces, gaps and voids as well. 

Alternatively, a horizontal joint profile can be installed in horizontal joints, as illustrated in (1) in Fig. 

7.3 and like happened in setup 03 of the rear-ventilated façade system with riveted panels. Then, wind-

driven rain drops are not able to reach the exterior surface of the thermal insulation layer by kinetic 

energy. However, rainwater drops can reach the exterior surface of the thermal insulation layer by 

splattering the surfaces of the secondary structure away. The bulk water reaching the closed 

horizontal joint might fill the contact surface between the panel and the horizontal joint profile leaking 

on the backside of the panel by gravity (Stage IV), as given in (2) in Fig. 7.3.  

A similar response might be found when spraying the horizontal joint with runoff water, see (A) in 

Fig. 7.3. Rainwater drops might only reach the exterior surface of the thermal insulation layer (Stage VII) 

by splash and bounce effect, as occurred in setup 02 of the rear-ventilated façade system with riveted 

panels. The bulk rainwater might flow down at the fornt and backside of the panels. However, it should 

be noted that the verticality of the panels on site is quite complex to achieve in reality due to the fastening 

system of the panels. Then, the runoff water at the exterior side of the panels is led inwards the wall 

system through horizontal joints when the panel above is installed on a recessed plane. 

 

 

7.5 | GUIDELINES FOR THE DESIGN OF THE CONSTRUCTION DETAILS OF 

REAR-VENTILATED FAÇADES 

 

• A rear-ventilated façade should be designed as a PER (Pressure Equalized Rainscreen) wall. PER walls 

are not only about pressure equalization, but also about the control of rain penetration through knowledge 

of the other forces that affect water ingress into wall systems. The laboratory tests showed that the 

infiltration rates within the wall system were largely sensitive to the kinetic energy of water droplets and 

local airflows. Therefore, the construction design of vertical and horizontal joints of the panels should 

avoid de direct entry of water droplets by kinetic energy. In this context, an ovelapped edge profile of the 

panels is highly recommended because it prevents not only the direct entry of rainwater through the joints, 

but also the water transference by splash and bounce effect. 



Conclusions and perspectives | 242 
 

 

• To install an element (joint profile or vertical profile) behind the vertical joint is adviced. However, 

capillary pathways within contact surfaces between the profile and the panel should be avoided in the 

installation of this element. For instance, a rubber can be interposed inbetween. But here, special care 

should be paid to the pressure moderation across the rainscreen in such cases. 

 
• The infiltration rates into the air cavity were largely sensitive to the fixing system of the cladding 

elements. Thus, it is advised to use fixing systems which prevent the perforation of the cladding elements. 

Besides, when using horizontal profiles, it is suggested to lower their heigh in relation to the horizontal 

joints. So, the splash and bounce effect on the secondary structure are reduced. 

 
• The fixing system and the secondary structure should be treated against corrosion in case of metals and 

against decay in the case of wood. Further, the use of galvanized steel in such elements is not advised as 

the protection layer can easily be lost. Moreover, the on-site perforations in galvanized profiles are a 

problem beacuse they are breaking the protection layer. 

 
• The cladding kit should be designed and installed so that water which penetrates in the air space is drained 

from the kit without accumulation or moisture damage or leakage into the substrate or to the wall cladding 

kit. In this context, the horizontal rails are critical points in the façade construction detail, as these 

components play the role of channels, and as well, the bottom border of the façade and the window-wall 

headers. Perhaps, the use of perforated profiles in such elements could be suggested.  

 
In addition, the use of cladding elements with maufactured grooves or slits where rainwater can be 

accummulated is discouraged. Even more, when these grooves or slits do not allow the drainage of the 

retained water. 

 
• The air cavity geometry and depth must assure sufficient ventilation for water vapour transportation and 

convective heat. Nonetheless, when working with cavity depths above 4.5 cm, the outcomes evidenced 

that the depth of the cavity was not as important as the properly design of the joints in terms of 

watertigtness performance of the rear-ventilated façade.  

 
• The use of water-resistive barriers over the thermal insulation layer are suggested. This practice hampers 

that the rainwater reaching the back wall infiltrates through the joints of the thermal insulation layer. 

 
• ETAG 034 allows the use of almost every type of thermal insulation material. Nonetheless, taking into 

account the infiltration rates onto the back wall, it is not recommended the use of wettable insulation 

materials. Nor the use of rockwool. Rockwool insulation contains oils to prevent the wetting, but over 

time these oils stop working. 

 
• The higher the proportion of open joints in the façade, the higher the infiltration rates onto the back wall. 

Therefore, it is advised to separate the thermal insulation layer from the inner leaf when many open 

horizontal and vertical joints are expected in the cladding arrangement of the rear-ventilated façade. In 

this way, a small air space (1 cm-deep approximately) with a drainage plane will be originated at that 
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location, which might prevent water penetration onto the inner leaf by capillary uptake and pressure 

differences. As an example, the solution used in ETICS with drainage (insulation boards with drainage 

channels at the backside) is suggested; refer to Fig. 1.21. 

 
• Note that a poor workmanship of the interior leaf of rear-ventilated façades can yield to significant 

pressure differences across the air barrier and, if there is water running down in the back wall it might fill 

the voids and leak in the interior side of the inner leaf. Hence, it seems an interesting practice to render 

the exterior surface of the inner leaf in order to avoid mortar voids within brick pieces. 

 

  

7.6 | PERSPECTIVES 

 

The present work could be further developed in diverse research areas. For instance, regarding the proposed 

watertightness test method, more research can be conducted to implement and standardize the procedure. Indeed, 

a more indepth study of the extend of rainwater runoff on the cladding element is required. Further, the rainwater 

performance of vertical and horizontal joints to wind-driven rain should be separately evaluated and discussed in 

order to assess the worst exposure conditions. However, these exposure conditions should later be related to real 

as-built exposure conditions by means of on-site measurements. 

Concerning the evaluated rear-ventilated façade systems, some implementations in the design of the construction 

details could be proposed and, if possible, a quantification of the reduction in the risk for failures provided. 

Afterwards, a evaluation of the effectiveness of the proposed enhancements could be executed by means of 

laboratory tests. Moreover, the water management of rear-ventilated façade systems ought to be evaluated when 

the cladding kits are not vertically aligned, which is a common practice.  

On the other hand, the water management characteristics of window-wall connections in rear-ventilated façades 

should be analized and quantified as well. As these are the most critical points in this type of façade systems.  

Another possibility is to study the impact of the concentration of profiles on the infiltration rates, which is close 

related to the size of the panel.  

However, the most interesting research area would be the optimization of the whole water management 

performance of the rear-ventilated façade system. So, the construction details of every type of rear-ventilated 

façade system would be the optimum ones (fixing system, joint thickness, air cavity depth, panel edge profiles...) 

Would have a negative impact in the whole façade system if the rainwater is able to wet the diverse layers, but all 

the infiltrated water is led out somewhere. Or would it be better to reduce the amount of rainwater that reaches the 

back wall and infiltrates into the air cavity? How can be these do it? … 

Several questions are still unclear, and this work has just made a compendium of the state of the art of rear-

ventilated façades in term of water management. Besides, some of questions disclosed in the meantime have been 

exposed.  
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