
T-FIT® Clean

The importance of preventing moisture absorption into thermal insulation materials 
is often misunderstood.  Having a thermal conductivity some 25 times greater than 
air, even small amounts of vapour ingress into open cell insulation can render such 
products pointless.

Insulation failure linked  
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This fact was discussed some time ago in an ASHRAE 
journal by Ludwig Adams, who hypothesised that just 
4% moisture content by volume could increase thermal 
conductivity by 70%, a theoretical deterioration in insulation 
performance which would completely undermine product 
performance of open cell insulation.

T-FIT, well-known producers of closed cell PVDF based 
insulation products undertook to test how moisture 
absorption impacts thermal conductivity in open cell 
insulation materials.  Taking readily available open cell 
melamine insulation and closed cell T-FIT Clean insulation, 
(based on Zotefoams Zotek F42HTLS) samples were 
conditioned to achieve different water contents.

Samples of melamine foam were placed in a humidity 
chamber to accurately determine water content at various 
levels of absorption. Once the target level of moisture was 
achieved, the wet sample was placed in a sealed plastic 
bag to maintain moisture content throughout thermal 
conductivity measurement.

Samples of T-FIT Clean were fully immersed in a water bath.  
Even after 155 hours soaking in water, thermal conductivity 
remained 0.033 W/m.K at 10°C mean temperature to two 
significant figures. 

Introduction

APPLICATION PROFILE 43



Insulation failure linked  
to moisture absorption

The following graphs show the test results from moisture impacted melamine foam:

The graph clearly shows the relationship between water content/absorption and increase in thermal conductivity.

Graph showing thermal conductivity of melamine foam at  
10°C and 0°C mean temperature.

Graph showing thermal conductivity of melamine foam, up to 20% moisture by 
volume, compared to the ASHRAE Jounal prediction.

The graph above shows how accurate was the original calculation described by Ludwig Adams some time ago in an 
ASHRAE Journal.  With just 4% absorption of water, the thermal conductivity increased by 70%.
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Any information contained in this document is, to the best of 
the knowledge and belief of Zotefoams plc and of Zotefoams 
Inc. (together herein referred to as ZOTEFOAMS), accurate. 
Any liability on the part of ZOTEFOAMS or any subsidiary or 
holding company of ZOTEFOAMS for any loss, damage, costs 
or expenses directly or indirectly arising out of the use of such 
information or the use, application, adaptation or processing 
of any goods, materials or products described herein is, save 
as provided in ZOTEFOAMS’ conditions of sale (“Conditions of 
Sale”), hereby excluded to the fullest extent permitted by law.
Where ZOTEFOAMS’ goods or materials are to be used in 
conjunction with other goods or materials, it is the responsibility of the 
user to obtain from the manufacturers or suppliers of the other goods 
or materials all technical data and other properties relating to those 
other goods or materials. Save as provided in the Conditions of Sale 
no liability can be accepted in respect of the use of ZOTEFOAMS’ 
goods or materials in conjunction with any other goods or materials.

Where ZOTEFOAMS’ goods or materials are likely to come 
into contact with foodstuffs or pharmaceuticals, whether 
directly or indirectly, or are likely to be used in the manufacture 
of toys, prior written confirmation of compliance with relevant 
legislative or regulatory standards for those applications may be 
requested from ZOTEFOAMS, if appropriate. Save as provided 
in the Conditions of Sale no liability can be accepted for any 
damage, loss or injury directly or indirectly arising out of any 
failure by the user to obtain such confirmation or to observe any 
recommendations given by or on behalf of ZOTEFOAMS.

ZOTEFOAMS MAKES NO WARRANTIES EXPRESS OR IMPLIED, 
EXCEPT TO THE EXTENT SET OUT IN THE CONDITIONS 
OF SALE, AND HEREBY SPECIFICALLY EXCLUDES ANY 
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS 
FOR A PARTICULAR PURPOSE WITH RESPECT TO ANY 
GOODS, MATERIALS OR PRODUCTS DESCRIBED HEREIN.

If you would like more information visit our website www.zotefoams.com

Zotefoams plc Management systems  
are covered by the following:

 
Safety 
OHS 52538 
ISO 45001: 2018

Environment 
EMS 36270 
ISO 14001:2015

Quality 
FM 01870 
ISO 9001:2015

Exclusion of Liability 

Zotefoams plc
675 Mitcham Road 
Croydon, Surrey 
CR9 3AL, United Kingdom 
Tel: +44 (0) 20 8664 1600 
Email: t-fitsales@zotefoams.com

Zotefoams T-FIT Material  
Technology (Kunshan) Co., Ltd
181 Huanlou Road, Development Zone,  
Kunshan City, Jiangsu Pr. China 215333 
Tel:+86 (0) 512 5012 6001-8001 
Email: t-fitchina@zotefoams.com

T-FIT Insulation Solutions 
India Private Limited
810 Shapath V, S.G. Highway 
Ahmedabad, Gujarat, 380015 
Tel: +91 (0) 7433946464 
Email:  t-fitindia@zotefoams.com

Zotefoams Inc.
55 Precision Drive
Walton KY, 41094 USA
Tel:  +1 (0) 859 371 4025
Free: (800) 362-8358 (US Only)
Email: t-fitusa@zotefoams.com

T-FIT® and ZOTEK®  
are registered trademarks  

of Zotefoams plc.  
All rights reserved.
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The above data table shows just how resilient modern PVDF closed cell insulation is to moisture absorption, even when samples  
are submerged in a water bath for 155 hours thermal conductivity remained at 0.033 W/m.K at 10°C mean temperature to two 
significant figures. 

The test results show the importance of cladding system design for open cell insulation materials and consequences of poor installation.  
Longevity of traditional open cell insulation is dependent on continuity of often thin flimsy, poorly fitted outer coverings that easily allow 
moisture to penetrate the insulation, with resulting huge loss in performance as this testing demonstrates.

Physical test results also demonstrate outstanding resilience to all attempts to drive moisture/water into the structure of a modern 
closed cell, PVDF insulation, in this case T-FIT Clean produced from Zotefoams Zotek F42HTLS.  Such products do not require the 
addition of any outer cladding to prevent moisture/water penetration, making installation an easy process to understand and complete.

Thermal conductivities measured for ZOTEK® F42HTLS foam at a mean temperature of 10°C. It was difficult to absorb moisture into the 
samples, and the additional weight of water after soaking in water bath is likly to have been mostly contained on the surface of the samples.

Conditioning of ZOTEK  
F42HTLS samples

Volumetric moisture 
content (%)

Thermal Conductivity at  10°C (W/m.K)

Dry 0 0.033

95% humidity for 168 h 0 0.033

750h ageing plus 95% 
 humidity for 120 h

0 0.033

1 h water bath 0.5 0.033

16 h water bath 0.6 0.033

25 h water bath 0.6 0.033

155 h water bath 0.9 0.033
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