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BRIEF

This report was commissioned by the Weathertight Homes Resolution Service
being part of the Department of Building and Housing.

As such it is the property of the Department of Building and Housing and its use,
dissemination and distribution is subject to the approval of the Department who
hold copyright.

The report was prepared following the release at the WHRS Assessor Training
Day in November 2006, of a DBH report analysing determinations.

Characteristics and Defects — A study of Weathertightness Determinations
Sue Clark September 2006

Contained within the report were comments regarding the apparent failure of
electronic search type moisture meters. Given that a high number of “false
negatives” (i.e. readings that wrongfully suggested there was no concerning
moisture when invasive or other testing confirmed high moisture levels) were
recorded, it was apparent that either equipment or methodology for using
equipment should be reviewed with some urgency.

In particular refer to the report page 13 Fig 11 and comment below re Moisture
Testing where it comments

“30% of buildings showed elevated moisture levels when using non
invasive moisture meters, but more than 65% of buildings had elevated
levels when invasive moisture tests were performed”

In other words non invasive moisture testing is failing over 50% of the time. The
inference is that some buildings may be determined as dry in whole or in part
when they are not.

Accordingly the writer was engaged to compare a range of electronic search
moisture meters on a variety of claddings and evaluate performance and
comment on what may be termed “best practise” as well as identify methods or
technology that are simply not good enough

This report has deliberately been kept brief and much of the detail of the tests
has been omitted as the conclusions were rather obvious and there may be some
urgency in addressing the problem of a high amount of false negatives in reports
prepared by contractors to the DBH / WHRS
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ASSESSMENT PROTOCOLS

Contact was made with BRANZ and with their cooperation a test building clad
with 2 examples each of 12 different but common cladding systems was made
available.

This is the building Mark Bassett, principle scientist at BRANZ has been using to
evaluate drying of wall systems. Mark injected a measured amount of water
(10cc) into predetermined points in the timber framed wall approximately 6 days
before the comparative testing was done.

10cc is in practical terms a small amount of water, but sufficient to constitute a
leak in a wall and be a relatively demanding test. This was a blind test, the writer
was not advised where water was injected into the various walls

The purpose of the test was not to duplicate what might be found or not be found
in investigating leaky home claims or as part of the determination process where
often the moisture level may be significantly higher and more widespread. It was
purely to determine if the equipment in general use and or available is adequate
to alert users to the presence of moisture and if possible reduce the number and
incidence of false negatives

In the past two years the number and performance of electronic search meters
has improved dramatically with penetration depths rising from 19mm to 120 -
300mm. The types of units available have increased from simple capacitance
“bricks” to more sophisticated dielectric constant and microwave types.

In addition thermal imagers used to detect building faults have improved
dramatically in regard to sensitivity and affordibility has improved signiifcantly
For instance about three years ago thermal imagers were rather bulky had a
sensitivity of 0.3 K and cost $40-70,000 while requiring special cooling etc
Currently units specifically designed for building inspection work have
sensitivities of 0.07K or better and are available online in the US at $6900US or
cheaper
A readily available portable thermal imager was used in association with the
moisture meters
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TEST METHODOLOGY
GENERAL

A cross section of eight electronic search units was used. Each was used on the
exterior face only of wall panels individually to locate the wet area.

Results were tabulated by wall type and 0-10 points awarded for each unit
depending on

a) Ease of Use

b) Sensitivity

c) Effectiveness

d) A comments column was also included

These results were tabulated as below

TEST EQUIPMENT
MOBIR thermal imager

This is a very compact Chinese made clamshell unit having a thermal sensitivity
of 0.12K, with many automatic features and records both a thermal image and
companion digital daylight image.

Cost $13-18000

Availabilty — Australasian agent

Carol and Carol

Not used. NZ made

Performance — understood to be below 30mm
Type — capacitance

Cost  $$350 plus

Availability — Readily from Auckland manufacturer

Protimeter Surveymaster

A dual mode meter that in “search” mode indicates increasing moisture levels
with a series of LED lights that change form green through yellow to red with
accompanying audible beep.

Claimed search depths for Protimeter units vary from 19 -25.4mm

Type - capacitance

Cost  $1500.00 aprox

Availability — Readily available through NZ distributors



Humitest MC 100

Single mode unit made in Europe with Liquid crystal read out and settings for
various timber densities and other common building materials.

Easy to use

Claimed search depth 55mm

Type — capacitance

Cost  $900-1200 aprox

Availability — Bell Technology Auckland

Gann UN1

Single mode German unit with liquid crystal display and 0-200 scale. Has a
remote active probe that allows access to tight areas

Claimed search depth 120mm

Type — dielectric constant

Cost $900 about (300Euros)

Availability — Accurate Instruments Auckland

Trotec T600

Single mode German unit with liquid crystal display and 0-200 scale
Claimed search depth 300mm

Type — microwave

Cost $1200.00

Availability — Accurate Instruments Auckland

Klortner KT50

Single mode Italian unit with large liquid crystal display
Claimed search depth 55mm

Type — dielectric

Cost $800.00 about

Availability — not easily available

Harbin MC7825PS

Dual mode search and pin type made in China with 0-100 scale
Claimed search depth 55mm

Type — dielectric

Cost $800.00 -1200.00

Availability- nor easily available



9 Generic Chinese Humitest type

A single mode with search electrodes very similar to the Humitest. Specie/
Density adjustments and 0-100 scale

Claimed search depth 55-60mm

Type — capacitance

Cost $300.00 or less

Availability — online eBay

10 Tramex Wet wall

A very large single mode unit with sweep hand display

Two depth settings

Claimed search depth not found — appears to be about 55mm

Cost unknown (borrowed from BRANZ This is an older unit and has probably
been superseded)

Availability — unsure if Tramex brand readily available in NZ

3.03 Test Walls
1&2 Open Rainscreen, 20mm cavity
Textured fibrecement cladding — non reservoir

3 Open Rainscreen
Textured fibrecement cladding — non reservoir

4 & 23 Drainage Plane
Textured fibrecement cladding — reservoir
5&22 Direct fix stucco
6&21 Drainage Plane EIFS
7&20 Direct Fix

Textured fibrecement cladding — reservoir

8&19 Open Rainscreen
Textured fibrecement cladding — reservoir

9&18 Direct fix
Bevelback weatherboards

10 &17 Drained and vented
Textured fibrecement cladding — reservoir



11 &16 Drained and vented
Textured fibrecement cladding — non reservoir

12 & 15 Drained and vented
Brick Veneer

13 &14 Direct fix
Textured fibrecement cladding — reservoir

24 Drainage Plane
Textured fibrecement cladding — non reservoir



NO MOISTURE Open Drainage Direct Drainage Direct Open Direct Drained Drained Drain Direct Fix  Drain
Pass METER R’'screen Plane Fix Plane Fix R'screen  Fix Vented Vented Vent F'Cement Plane
Ratio F'cement FCement Stucco EIFS F'Cement F'Cement B’I?ack F'Cement FCem  Brick Resev F'Cem
20mm Resev Resev Resev W’'Board Resv Non Vnr Non
AB Cav Resv Resev
1,2,3 4,23 5,22 6,22 7,20 8,19 9,18 10,17 11,16 12,15 13,14 24

3 Protimeter

Ease 2 3 2 2 3 2 2 2 2 3 3 2

Sensitive 0 5 0 0 5 0 0 0 0 0 0 0

Effective 0 5 0 0 5 0 0 0 0 0 0 0
0/12  Owverall F C F F D F F F F F F F
4 Humitest

Ease 7 7 7 7 7 8 7 7 7 7 7 7

Sensitive 0 8 0 0 9 7 N/R 6 7 0 3 8

Effective 0 7 0 0 9 7 N/R 6 8 0 4 7
4/12  Overall F B F F B+ C B ? C- C F D B
5 Gann

Ease 6 6 6 6 6 6 6 6 6 6 6 5

Sensitive 8 9 0 4 9 9 9 9 9 0 7 8

Effective 8 9 0 3 10 9 9 9 9 0 8 7
9/12  Owverall B A F D A B+ B+ A A F B B
6 Trotec

Ease 9 9 8 8 9 9 9 9 9 9 9 9

Sensitive 9 9 5 0 10 9 10 10 9 0 8 10

Effective 9 9 7 0 10 9 10 10 9 0 9 10
10/12 Overall A A B+ F A A A+ A+ A F A A+




MOISTURE Open Drainage Direct Drainage Direct Open Direct Drained Drained Drain Direct Fix  Drain
METER R’screen Plane Fix Plane Fix R'screen  Fix Vented Vented Vent F'Cement Plane
F'cement FCement Stucco EIFS FCement FCement BBack FCement FCem  Brick Resev F'Cem
20mm Resev Resev Resev W'Board Resv Non vnr Non
Cav Resv Resev
7 Kloritner
Ease 8 9 8 8 9 9 9 9 9 9 9 9
Sensitive 0 0 0 0 8 5 10 8 7 0 8 8
Effective 0 0 0 0 9 6 10 9 8 0 9 7
5/12  Overall F F F F B+ C A+ B+ C F A B
8 Harbin
Ease 8 9 7 8 9 8 9 9 9 8 8 9
Sensitive 4 6 4 0 8 3 9 7 5 0 8 8
Effective 4 6 3 0 9 3 9 7 4 0 8 8
4/12 Overall D C- C F B+ F B+ C+ D F A B+
9 Humi
Clone
Ease 9 9 9 9 9 8 9 9 9 9 9 9
Sensitive 4 6 4 0 9 5 9 9 8 0 7 8
Effective 4 6 3 0 9 6 9 9 8 0 7 8
5/12 Overall D C- C F A C B+ B+ B F C+ B
10 Tramex
Ease 9 9 9 9 10 9 9 9 9 9 9 9
Sensitive 0 6-9 0 2 8 9 9 9 9 0 ? 10
Effective 0 7 0 2 87? 9 8 8 7 0 ? 7
5/12  Overall F C+ F D B B B B+ C- F c? B-
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RESULTS AND OBSERVATIONS

Results have been tabulated above

Individual meters have been assessed according to ease, sensitivity and
effectiveness in relation to each cladding system. Some cladding systems were
more difficult to operate on depending on the unit and recorded values reflect the
opinion of the operator both subjectively and objectively

Each unit has been assigned a test result and for ease it ranges from A - F with
C being a measure of the unit being of some value,

A being a clear pass mark and

F a total failure.

Looking along the Pass/Fail line quickly indicates that there is a large range of
overall effectiveness amongst the units with some failing nearly all the time and
others being effective most of the time.

Performance is clearly related to manufacturer’s claims in regard to the
respective units indicated penetrating depth

All units are reasonably priced and cost has little relation to utility. Most units
fitted into the $370-1200 range except for the Protimeter

The limited volume of water, its dispersal through the framing and or drainage
made for a relatively difficult test. Unfortunately intrusive probing to measure
actual moisture levels was not possible so the setting of control ranges for dry
framing was not possible

Additionally the walls contained a variety of water injection tubes, sensors,
sensor wiring and it was possible that some residual water from previous tests
may have been retained in some claddings in part. l.e. some results indicated
positives in other areas away from feed points — often downstream patches

In spite of the above set of variables it is felt that the test clearly show that low
spec meters give poor results and conversely higher spec units reduce the risk
and incidence of false negatives

The Trotec T600 microwave unit and the Gann UNI 1 dielectric constant units
gave consistently better results than other units tested
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THERMAL IMAGER

As part of the scope of this report a thermal imager was hired from an Australian
distributor for a week to test it in parallel with the search moisture meters.

The BRANZ tests were made on 11 and 12 December with the 12" being a
particularly windy day with warm wind blowing from before daylight. This
impacted on tests as a) they were limited to exterior surfaces only and the
strength and warmth of the winds ensured that there was little in the way of
surface temperature variations. Usually temperatures before sunrise are 5-6 C or
more less than late morning temperatures giving a gradient sufficient for the
camera to pick up damp areas as these take longer to heat up

As mentioned this wasn’t the case on 12 December between 7am -11.30am

On the 11™ access to the buildings at BRANZ didn’t occur until about 9.30am.
Although unfamiliar with the unit good indicative results as to where moisture was
in the walls were noted on direct fixed walls

When thermal imagers are used to detect moisture they rely on water being
sufficiently close to the surface of the cladding or lining to impact on temperature
fluctuations. Obviously mass claddings like brick with cavities and polystyrene
based claddings or others with cavities would provide very poor results if they
were dry even though underlying framing was wet.

Depending on ones point of view, fortunately or unfortunately nearly all of New
Zealand’s leaky homes do not have cavity cladding systems

As internal temperatures are generally more stable and strong air currents are
rare thermal imagers do tend to work somewhat better / easier indoors. The unit
was able to clearly indicate where wall framing was with most direct fix claddings
and in all internal views

The imager was used on a further two buildings in Wellington, (exterior) one in
Pukekohe (interior late afternoon) and the exterior of some leaky homes in new
Lynn (early morning)

It was found to be more than merely useful for moisture detection, particularly as
it allowed large sweeps of whole walls are the norm rather than the isolated
readings taken at likely points carried out with search type moisture meters.

Some surveyors are considering obtaining units and doing a short thermography
course
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CONCLUSIONS

When a leaky home is very wet any search meter should be able to find moisture.
However if leaks are minor, or decay has reduced framings water holding
abilities, or investigation is done in late summer after a prolonged dry spell or
walls are particularly thick, there is an increased risk of missing wet areas all
together or concluding that the extent of moisture spread and percentages in
framing is less than it really is. This especially true if units with low penetrating
capabilities are used

Given that most leaky homes have 10mm gib linings and 12mm thick skirtings it
is likely that search meters that have claimed maximum depth penetration
capabilities of less than 30mm would generally not even be measuring moisture
in bottom plates of wall frames, which are invariably common clamping points
where water accumulates.

Usual procedure at such clamp points is to trace water back to entry points above
or to the side and again instruments that cannot reach to full frame depth are
severely limited as they would tend to miss water held between the building wrap
and inside face of direct fixed claddings.

Thermal imaging has received a somewhat bad press in New Zealand, largely, in
the writer’s opinion, as a result of untrained individuals who are unfamiliar with
leaky homes making outlandish claims and charging outlandish fees. Thermal
imagers have a proven track record particularly in USA and UK and are effective
in the hands of skilled people in detecting probable moisture intrusion,
delamination of claddings, thermal bridges, omitted insulation, framing decay and
even patch repairs.

It is felt that the disparity recorded in Sue Clarks report regarding the failure of
non-invasive moisture meters is probably related to choice of meters by
operators and a reluctance to upgrade equipment for various personal reasons.
The Gann UNI 1 was featured at and Assessor training day in early 2005 with its
120mm search depth advantage, along with details as to how units could be
obtained by ordering from the German manufacturer. In the following year and a
half it is believed that only one has been imported since

Anecdotally and based on discussions with other Building Surveyors, plus noting
equipment referred to in assessors reports it is likely that about 50% would be
using Protimeters or Carol and Carol non-invasive units and another 50% using
Humitest or similar.
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RECOMENDATIONS

It is suggested that DBH / WHRS require individuals contracting to them to
possess and use electronic search equipment capable of searching to the full
depth of external walls when operated from exterior and interior. (in other words,
given that a direct fix fibrecement wall is usually

7.5mm + 90mm + 10mm + 12mm = 120mm overall
Meters must be capable of searching to at least 55- 60mm
This would rule out Protimeter and Carol & Carol units with their 19-30mm range

For EIFS and brick the search range would need to be 100mm minimum

It is suggested that DBH / WHRS indicate to building surveyor type contractors
that if and when evaluation of contractors take place the quality of investigative
equipment will be an evaluating factor.

Importing of thermal imagers often involves difficulties relating to special
certificates from the US State Department to export. Some limited range imagers
may be exempt but there is little clear procedural information available for
individuals to import.

Currently base units such as the Fluke Insight XS are available in the US online
for about $6900.00US The same is retailed in New Zealand for about
$24,000/00-26,000 with a 4-8 week delay while they are indented.( Since
preparing the first draft of this report the Insight XS is now $19000NZ and
dropping. A modified low refresh rate unit is coming to market which will not
require US State Department approval for export )

It is to be expected that thermal imager costs will continue to reduce while
performance increases.

It is not recommended that every contractor avail himself of an imager but their
usage for at least preliminary assessments should be encouraged. To my
knowledge there are currently no reputable inspection companies or trained
individuals regularly using thermal imaging in the leaky homes or prepurchase
fields.
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APPENDICES

The Writer

The writer operates as an independent building consultant and apart from holding
an NZCBuilding, also belongs to various professional bodies including the
Building Surveyors Institute, the Building Officials Institute, the Claddings
Institute, the Adjudicators Association, the Arbitrators and Mediators Institute,
LEADR mediator’s organization, and the Society for Construction Law.

The writer was additionally a BRANZ Accredited Adviser until the scheme was
terminated and is currently a BRANZ Trained Adjudicator.

Experience includes managing the Auckland office of the Joyce Group,
Development Manager for the Kirkpatrick property group, being a licensed
cladding contractor and franchise builder as well as being currently engaged by
the Department of Building as a WHRS Assessor and researcher.

He also gives the odd lecture to WHRS Assessors and is shortly to lecture the
Building Surveyors Institute on moisture detection and related technology

............................................... Paul Probett NZCB, MNZIBS, MBOINZ, AAMINZ,
LEADR Panel, BRANZ Adjudicator

................................................ 2006, .Tauranga



8.02 Photographs

PIC 001 Thermal image of corner of test building at BRANZ with green fence battens just
below midpoint and framing in wall “visible “as orange lines

PIC 002 Test panel with fence battens at lower level note blue area at centre indicating
possible moisture
15



PIC 003 MOBIR thermal imaging camera

PIC 004 MOBIR thermal imaging camera
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PIC 005 BRANZ test building, Judgeford

PIC 007 Close-up of typical test panels

17






