
Accepted Manuscript

Hygrothermal assessment of internally added thermal insulation on external brick
walls in Swedish multifamily buildings

Akram Abdul Hamid, Petter Wallentén

PII: S0360-1323(17)30199-3

DOI: 10.1016/j.buildenv.2017.05.019

Reference: BAE 4909

To appear in: Building and Environment

Received Date: 27 February 2017

Revised Date: 22 April 2017

Accepted Date: 9 May 2017

Please cite this article as: Abdul Hamid A, Wallentén P, Hygrothermal assessment of internally added
thermal insulation on external brick walls in Swedish multifamily buildings, Building and Environment
(2017), doi: 10.1016/j.buildenv.2017.05.019.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.buildenv.2017.05.019


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Hygrothermal assessment of internally added thermal insulation 
on external brick walls in Swedish multifamily buildings  
Akram Abdul Hamida, Petter Wallenténa 

aLund University, Department of Building and Environmental Technology, Division of Building Physics, 

Lund 221 00, Sweden  

Corresponding author’s e-mail: akram.abdul_hamid@byggtek.lth.se 

Corresponding author’s phone number: +46 737 50 07 71 

Abstract 

To renovate efficiently and properly we must understand the behavior of existing buildings and 

thereby building materials. An analysis of hygrothermal measurements in two case studies, one with 

and one without an internally added thermal insulation system, identifies critical factors for further 

assessment through simulations. This leads to validation of a hygrothermal simulation model of a 

solid brick masonry wall, which is used for further assessment of different types of internally added 

thermal insulation systems. Assessment of mold risks based on a mold resistance design model 

(MRD-model)  shows that the risk for mold growth with all internally added thermal insulation 

systems is significant with regards to solar driven vapor from the exterior, if biological material is 

present in two critical points: 1) the boundary between the thermal insulation and the existing 

masonry wall, and 2) the boundary between the thermal insulation and the exterior surface of an 

internally added vapor barrier. Furthermore, assessments of corrosion risks are conducted for two 

critical placements of the bed-joint reinforcement. For the corrosion risk at 30 mm from the exterior 

surface, capillary-active vapor-open systems can improve the situation in comparison to no thermal 

insulation at all while other systems increase the corrosion risk. For the corrosion risk at 90 mm from 

the exterior surface, all thermal insulation systems increase the corrosion risk. The exclusion of 

precipitation uptake eliminates all risks, showing that this is the most crucial factor. Solutions that 

limit this uptake or increase the dry-out rate should therefore be considered beneficial. 
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1 Introduction 
To renovate efficiently and properly we must 

understand the behavior of existing buildings 

and thereby building materials. Status 

determinations should therefore be used as 

pointers for decisions on renovation 

measures. Such status determinations can be 

conducted through measurements. However, 

sometimes the impact of a renovation 

measure cannot be determined through 

measurements but requires other methods, 

such as simulations. If we expect simulations 

to accurately describe the situation at hand, 

accurate input data is needed as well as 

validated models. What is also needed are 

guidelines for evaluation methods based on 

simulations should be developed. 

If the purpose of a simulation is to determine 

risks with the application of a renovation 

measure the simulation should be based on a 

use case scenario. In this paper, an analysis on 

such scenario analyzes the robustness of a 

proposed renovation measure. This, through 

the use of a combination of factors that 

produce a less-than-beneficial situation based 

on the posed risks. However, for realistically 

applicable results, the  modelling of the 

renovation measure should be based on a 

realistically applicable design, and factors 

affecting the outcome should be chosen as 

realistically as possible. Deeper analysis of in-
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