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1. Summary ———e

Heat3D is an innovative mobile apgnich allows you to precisely measure heat flow andaliies of

building elements using a lewost, quick and noinvasive method. Heat3D is designed to work on iPhones
and iPads and uses a portable thermal camera to obtain results in a matter of happased to days or
weeks using traditional techniques. The rapid nature of the measurement enables quantifedddd that

are more accurate than manual calculation methods.

I HEAT3D |

New survey making heat loss visiole EENPSIRTTMISPYS
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Settings View surveys

The Heat3D iOS app uses Apple ARKIetect room features such as walls, floors and ceilings and

construct a 3D model. When combined with a FLIR portable camera, infrared thermal images are projected
on to the 3D model showing the heat signature through each surface. Quantitative infremedography
enabled by the Heat3D hardware is used to calculate the heat loss through these surfaces and, using a
minimum 45 minute long timdapse survey, Walues are calculated and presented on the device.
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2. Equipment ———

Heat3D requires the followingquipment to carry out a survey:

-
a
S

TACKLIFE

Compatible iPad or iPhone

An iPad or iPhone with an A10X or better
processor and lighting connector.

Please noteNewer iPad Pro models (2nd gen
and later) with a USB port are not
compatible.

SeeCompatible iOS Dedsfor more
information.

FLIR ONE® Thermal Imaging Camera

A FLIR ONE infrared camera with a lightning
connector. Compatible cameras include:

0 FLIR ONE Gen 3
0 FLIRONEProlLT
0 FLIR ONE Pro (recommended)

The toplevel FLIR ONE Pro is recommended
due toits higher resolution which will produce
more accurate results.

Tripod for iPad or iPhone

A tripod for mounting the iPad or iPhone durit
time-lapse surveys.

The adjustable mounting bracket can be usec
to clamp the iPad or iPhone in a landscape
(horizontal) orientation. A wireless charger is
provided for use with iPhones.
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Air Target

An air target used to capture ambient air
temperatures using the infrared thermal
camera. The AprilTagn the front is used to
automatically detect the position of the target
in the Heat3D app.

Reflective Target

A reflective target used to capture radiative
temperatures using the infrared thermal
camera.

Target holder

A monopod which is used togunt the targets
at the desired height close to a wall.

PID Temperature Control Unit

The temperature control unit is designed to
regulate the ambient temperature within the
room very accurately throughout the survey.

It includes a PID controlle,T100 temperature
sensor and 13A socket.
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500W Convector Heater

The heater is plugged into the temperature
control unit to ensure a stable temperature
during the survey.

ONLYconvector heaters are supported, DO
NOT use a fabased heater instead asithwill
produce inaccurate results.
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3. Compatible |OS Devices————e

Heat3D supports iOS devices with an A10X or better processor (2018/iPhdhgesidration iPad or

newer) and lighting connector. This is minimum chip required to make Apple ARKIit worklgoMeaver

iPad Pro models (2nd gen and later) are not compatible as they do not have a lightning connector which is
required by the FLIR ONE camera.

If you already have a device and want to check it is compatible follow these steps to find out whateer it
an A10X or better processor and a lightning connector:

1. Find the model number of your iPhone or iPhttps://support.apple.com/kb/HT208200
2. Identify your iPhone modehttps://support.apple.com/HT201296

OR

Identify your iPad modehttps://support.apple.com/HT201471

3. +ASgs GKS alSOK aL)S0a¢ (G2 FTAYR 2dzi GKS OKALJ


https://support.apple.com/kb/HT208200
https://support.apple.com/HT201296
https://support.apple.com/HT201471
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4. Requirements& Limitations ———e

Heat3D can be used to measure the heat flow (Q) awvalUe of suitable external walls subject to the
following requirements and limitations:

0 Room Size
The room must be of a sufficient size to allow the camera and tripod to be mountedsit2.5m
away from the wall being measured. The room should also be closed as opposed to open plan.

0 No Obstructions
Heat3D must have a clear unobstructed wfesight to the wall being measured with no furniture
(tables, chairs etc) in view.

0 Measurement Area

A suitable external wall of at least 1m width ideally away from windows, heat sources and any
thermal bridging. Also make sure no solar radiation is incident on the inside wall surface through a
window.

0 Wall Orientation

Avoid surveying a wall whehis being warmed by the sun. Either pick a cloudy day, a North facing
or shaded wall or at night. Similarly heavy rain or strong winds on the outside wall will tend to
increase the heat loss above normal and result in higher Q avall¢s being measude

0 Minimum 10°C Temperature Difference

A minimum of 10°C (50°F) difference between the internal and external temperatures is required to
get a Q and Walue with less than 25% error. Pick a cold day when it is warm indoors, emrvie

a very hot day Wwen it is cool indoors.
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5. Preparation & Standard Operating Procedure (SOP)

To enable a valid Heat3D survey, the following standard operating procedure MUST be followed:

5.1

5.2.

5.3.

54.

5.5.

5.6.

5.7.

Ensure stable room temperature
In preparing for a survey, the room must be heated for at least twice the time constant of the
external wall so that it is at a steady and stable temperature.

For instance, if the time constant of the wall is 6 houragr 25cm brick wall) then the room
should be preheated for 12 hours beforehand.

Prior to starting the Heat3D survey, the room heatiMg STbe turned off or isolated using
radiator valves. Additionally, make sure all doors and windows are closed so thaamdyfor
heat to flow is through the wall.

Check wall using thermal camera

Prior to starting a Heat3D survey, the external wall being surveyed should be checked using the
infrared thermal camera to make sure there are no heating pipes buried in themather

sources of heat which will adversely affect the measurement.

Ensure sufficient lighting
Make sure there is good lighting in the room and that it remains on during the survey as Apple
ARKitrequires sufficient light to be able to recognise features in the room and lock on to them.

Mount the targets and enable Bluetooth temperature sensor

Affix the air and reflective targets to the magnet mounting brackets and lean the target holder
againstthe wall. Make sure the Bluetooth temperature sensor is turned on. See Section 6 for more
information.

Setup temperature control unit and convector heater

Plug the convector heater into the temperature control unit and turn Adjust the setpoint
temperature to match the current temperature within the roomThis will ensure the ambient
temperature within the room is maintained at a stable temperature throughout the survey.

Do not obscure iPad/iPhone camera lens

Be careful not to obscure the iPad/iPhoram@era lens at any point while performing a survey, e.g.
by walking in front of it or inadvertently putting your finger/hand over it whilst positioning. The
Apple ARKit and 3D model can drift very quickly if the camera is obscured for even a short time.

Vacate room
Once a Heat3D timkapse survey has been started, vacate the room for the entire period and
close all doors to ensure that the room temperature remains stable.
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6. Equipment Setup ———e

Equipment Positioning

Thermal Camera
The tripod containing the Hne/iPad and FLIR thermal camera must be positioned approximately 2.5m
away from the measurement wall.

Targets
Both targets should be positioned centrally within view of the Heat3D image capture.

Wired Temperature Sensor

The PT100 temperature sensor frahe temperature control unit should be placed in the holder on the
target bracket close to the air target so that both the sensor and the air target are at approximately the
same height and temperature.

Convector Heater
The convector heater should be pasited approximately in the middle of the room. Insert th@i@ plug
from the heater into the 13A socket on the temperature control unit.

Air and Reflective Targets

The targets are mounted to the target holder provided using the magnetic brackets. Attaayeato each
bracket so that the cubut notch is at the top, the air temperature target must go on the left with the
reflective target on the right. The reflective target has holes in the back of it that slot onto the pegs on the
holder so that it caronly be mounted on the right hand side.

The air target incorporates a Bluetooth temperature sensor. Ensure that is set @Nipgsition so that it
is active and Heat3D can read the temperature from the target. The batteries can be ealsitedeand
Kt@gS I tAFS 2F wb &8SFENRERI a2 A0Q&a 3I22R LN} OGAasS od:
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Target Holder

The target holder made up of 6 components:

1.
2.
3.
4,
5.
6.
7.

Telescopic pole top

Telescopic pole bottom

Joining bracket

T-shaped target holdebracket

Target holders

Air and Reflective Temperature Targets
PID temperature sensor bracket

To assemble the target holder:

PN PE

6.

Screw in the two telescopic poles (components 1,2) into the joining bracket (3)

Slide the PID temperature sensor bracket (7) dkertop of the telescopic pole top (1)

Slot in the Tshaped target holder bracket (4) to the top of the telescopic pole (1)

With the bottom pole resting against the floor, lean the assembled units against a flat wall with
the 2 magnets facing away from theall

Attach the 2 targets (6) magnetically, the reflective target goes on the right with the pegs on
the reflective target holder (5) lining up with the slots on the reflective target (6)

The final assembled kit should look similar to the picture onefteabove

PID Temperature Control Unit

Once the PT100 temperature sensor has been placed in the correct position next to the air target, the
temperature setting on the PID controller must be adjusted to match the temperature in the room.

11
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— Currenttemperature

——— Setpoint temperature

Set temperature button Adjust temperature
up/down buttons

t NSaa GKS a{Sd ¢SYLISNI GdzNB¢ o0dzid2y OoAYyRAOIGSR o0&
the Up/Down arrows to adjust the setpoimtilue to match the current temperature within the room. The

target holder monopod has a small bracket which can be used to mount the sensor from the temperature
controller close to the target.

Clamp the iPhone or iPad withiine adjustable bracket so that it is mounted horizontally. Plug the FLIR
camera into the Lightning port on the device so that the lens of the camera is facing the wall.

Turn the power on to FLIR camera by holding down the power button on the side forse¢ewds. When
it starts to flash green, it is ready for use.

12
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The FLIR cameMUSTbe connected to a power supply during a survey otherwise the battery will run out.
The kit includes a USB power adapter and 5m-O®%Bwer cable.

The battery in an iPachsuld be sufficient to complete around three timelapse surveys, but an iPhone
battery may only sufficient for one survey. If using an iPhone use the provided wireless charger to maintain
the battery charge during the survey.

13
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Example Setup

Key points to ansider when setting up equipment:

0

O«

O«

O«

The targets must be in clear line [ T—
of sight from the IR camera

The targets should be directly in
front of the IR camera

The tripod with the iPhone/iPad
& IR camera should be
approximately 2.5m from the
wall being measured

The wall which the
measurement is being carried
out on must be unobstructed
There must be a clear line of
sight between the heater and
the reflective target

The room should have been
heated before the measurement
takes place, if not the timelapse
measurement is likely to take
longer as the room will be
heating up, which causes an
imbalance in the thermal mass
of the wall and invalidates the
conditions for an accurate-U
value measurement

The aim is to achieve a stable
temperature inside the room,
the room should be vacated
during the timelapse
measurement

Any other heating to the room
other than the heater provided
with the Heat3D kit should be
turned off during the
measurement

There should be no direct sunlight on the external surface of the \ealgbmeasured during or for
the 2 hours preceding the measurement

The measurement zones should be at least 1m away from surfaces with significantly different
temperatures, like windows or warm radiators

14
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7. UsingHeat3D ———

Open the Heat3D App

0 Locate and opehrleat3D using the icon on the app screen.
0 The app is designed to work in landscape mode only. Hold the iPad or iPhone horizontally with the
connector end to the right.

Connect the FLIR camera

O«

The Heat3D app must be open for it to detect the camera.
Plugthe FLIR ONE® camera into the lightning port on your iPad/iPhone, with its lenses facing away
from you.
Turn the camera ON by holding the power button on the underside for a second or two.
0 The button will turn red, and after a few seconds will start bligkgreen.
o LT Al R2SayQi 02YS 2y 2N Gdz2Nya AGasStT 2FF:
the included USE cable. You can charge it while using it.

O«

O«

Re-Aligning iPhone Compass

¢tKS o5 NRB2Y Y2RSta YIRS 0@ IRSdityKit3ARKL) Bis usds SenderS JA 0S Q
within the device including the motion sensor to detect which way is down and the compass to define the x
and y (effectively left and right) directions. The compass in an iPhone caraligrred to improve accuracy

by moving the device in a large figure of 8 shape with the screen pointing upwards, this can help to improve
the stability of the 3D model of the room.

Note: TheHeat3D air target and Bluetooth sensor take time to reach room temperature if they are brought
in from the cold. As a guide, if the air target or Bluetooth sensor were stored at 15°C and the room
temperature is 20°C, then they should be left to acclimétisat least 15 minutes otherwise they will
underreport the true temperature.

15
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8. Starting a New Survey ———e

¢KS abSg adzNBSe¢ Ymadasiring tieat tak GhlyThd
U-values reported using this mode are for informational purposes only
@ arenot designed to be representative of averagedlue of the wall.

New survey ''aS abSg GAYSTt vakeSdccuialy, ¥e8 SeatidnNG

Establish the floor plane

¢FL) G§KS WbS¢ {dzNBSeQ odzidi2zy Ay (GKS G phidttheXadmed | S|
at the floor and move it around until you see a blue and red grid appear showing the floor plan. If the grid
does not appear it is worth pointing at a better lit section of the floor if one exists.

New Room

¥ 87% ™ Calibr...

Tap the forward arrow button® bottom right to accept the floor plan and move to the next step.

Capture the room model

Now, you see a black cursor in the middle of the screen with a vertical guideline above it. Aim the cursor at
one of the corners of your room where the walls meet the flood gap the forward arrow button to
continue.

16
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New Room

Move the yellow floor edge which appears rightwards to the next corner (it is important that you work
clockwise round the room) and tap the forward arrow button again.

New Room

¥ 82% % Calibr...

Continue round the room, marking alf the corners. The room can have as many corners as are required.
You can undo each step by tapping the back arrow button.

If a floor corner is obscured, position the cursor at your best guess at the corner position. You will be able
to drag the wall edgand thus the corner more accurately afterwards.

When you get back to the start, the room will be auto completed, and a 3D model will appear in light blue.

17
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New Room

Adjust ceiling height and fine tune model

b2¢g e2dzQft aSS GKAGS aLIKRNIgE! You cRNBedhedé to Adjust $hé ceilingJLIS |
height and the exact positions of the room corners. It often helps to walk around, so as to be close to the
corner you are adjusting.

Fine tune your 3D model and room height by touch and drag on @redles' on the wall and ceiling edges.

New Room

e s s ol W

18
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www.buildtestsolutions.com O

The Bluetooth temperature and the external temperature (XEff) should have been automatically captured
by this stage and the indicators at the bottom of the screen showing the cuwedaés in green. If not,
they will be in red and you will need to wait until they turn green before you can move onto the next stage.

LT GKS . ftdzS0220K GSYLISNI GdzNE R2SayQid F LIISIENI I FG§SN
the switch on tle Bluetooth sensor.

LT GKS SEGSNYLIt GSYLISNI GdzZNB 60E9FFO R2SayQd I LILISI N
connection. The external temperature is downloaded from a Weather service based on your current
location.

If the FLIR is not attached or HEAT3D has not detected it for some reason the FLIR camera indicator on the
bottom left will show a cross in it. Detaching andattaching the FLIR can correct this.

To improve the accuracy of the U value measurementHH& ONE® needs to reach a stable calibration
state. This can take up to 4 minutes the first time after turning it on. Heat3D shows an orange progress bar
once at the bottom left when the FLIR ONE® is attached and turned on. The percentage shown indicates
the charge level of the FLIR ONE®.

I f2dzR a.Stf¢ az2dzyRa oKSy (GKS C[Lw hb9t A& OFftAON
and counts down for 4 minutes during which period you need to complete the survey before it has to re
calibrai S® ! y2UGKSNJ a. Stté¢ az2dzyRa oKSyYy &2dz KIgS m YAydz
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