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1. Summary
—_—

The BTS U-Value Measurement System is a portable tool which is used to measure the thermal
transmittance of building elements such as walls, floors and ceilings, helping to identify potential insulation
upgrades and to reinforce investment decisions.

The system can record measurements over a number of days or weeks in order to deliver greater
accuracy and quantify the in-situ U-value of a building envelope according to the 1SO 9869
methodology.

ISO 9869 U-Value Measurement

Highly sensitive data logger and heat flux plates combined with RTD temperature sensors makes the system
ISO 9869 compliant. The benefits of making the direct measurement of in-situ U-values more accessible
include:

e Understand baseline performance and better target investment in insulation upgrades

e Measure during works and on early completions to check that desired outcomes are being achieved

e Quantify delivered actual performance, stating the true energy, running cost, CO; savings and fuel
poverty impact delivered by energy efficiency programmes

e Conduct quality assurance testing and establish a culture of accountability

e Save time, costs and improve quality by identifying issues early and reducing late-stage remedial
action
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2. System Components

—()

The U-Value Measurement System includes the following components:

Data Acquisition Logger

1 x Novus FieldLogger 512K
1 x Mini-USB cable

240V AC

Supports up to 8 channels

Heat Flux Plates RED side facing out
BLUE side on wall
2 x Hukseflux HFPO1

5m lead

Internal Surface Temperature Sensors cable

2 x RTD surface sensor including self-
adhesive protective cap

1/3 DIN (Class AA), 3-wire PT100

5m PVC lead
External Surface Temperature Sensor cable
1 x RTD surface sensor including self- (optional extra)

adhesive protective cap

1/3 DIN (Class AA), 3-wire PT100

10m PVC lead

Internal Air Temperature Sensor PINK cable

1 x RTD probe sensor
1/3 DIN (Class AA)

5m Silicone lead
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External Air Temperature Sensor

1 x RTD probe sensor
1/3 DIN (Class AA)

10m PVC lead

4G Modem

1 x Teltonika TRB140

1 x Micro-USB cable

1 x Allen key for inserting SIM card
24V DC

* Requires SIM card and VPN for remote
access

Power Cable
1 x 5m UK power lead

IEC C13 to UK plug

www.buildtestsolutions.com O

BLACK cable
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Wiring Diagram

Channel 1 2 3 4 5 6 7 8
Sensor Heat Flux 1 Surface 1 Heat Flux 2 Surface 2 - Ext Surface * Int Air Temp Ext Air Temp
Polarity - + G - + G - + G - + G - + G - + G - + G - + G

Port 1 2 3 4 5 6 7 8 9 10 11 12
«~ [ [l N HEE

*If included with kit

5 16 17 18 19 20 21 22 23 24
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3. Requirements & Limitations ——

The U-value Measurement System can be used to measure heat flow (Q) and U-values of suitable external
walls, floors or ceilings subject to the following requirements and limitations:

¢ Heated Envelope
The system is designed to be in installed in the heated envelope of a building. This means that the
heat flux plates are attached to the internal surface of walls or ceilings.

e  Minimum 5°C Temperature Difference
A minimum of 5°C (ideally 10°C) mean temperature difference between the internal and external
ambient temperatures is required to produce an accurate U-value. The lower the temperature
difference, the longer it will take to produce a valid U-value measurement.

e  Minimum 72 hrs Measurement
The system must be left in-situ for a minimum of 72 hours. To produce a valid ISO 9869 U-value
may take anywhere up to 2 weeks depending on conditions and the thermal mass of the building
element being measured.

e Wall Orientation
Avoid measuring a surface that receives a lot of solar gains. Where possible, use a North facing,
well sheltered or shaded wall.

e Access to Outside
The external air and surface temperature sensors need to be routed outside. Place the system
within reach of an operable window that will allow the sensor cables to bypass the window seal.
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4, Preparation & Installation ——

To enable a successful measurement, the following procedure MUST be adhered to:

4.1. Find suitable measurement location
Find a suitably large area of wall or ceiling that will not cause obstruction to others. A power outlet
and operable window should be located within easy reach of where the system will be situated.

4.2. Check surface using thermal camera
Prior to attaching sensors, the external surface being measured should be checked using an
infrared thermal camera to make sure there are no heating pipes buried in the wall or other
sources of heat which will adversely affect the measurement.

4.3. Attach internal sensors
Once a suitable location has been identified, select the best mounting option for the heat flux
plates. For walls, we recommend using thermal paste and affixing the heat flux plates using
masking tape. For ceilings, we recommend using double sided carpet tape. See Section 5 for more
information.

4.4. Attach external sensors
Route external sensors via a window/door or other possible mechanism so that they are exposed
to the external ambient conditions. See Section 5 for more information.

4.5. Tidy cables
Ensure all excess cable is mounted out of the way and will not cause a trip hazard or risk to others.

4.6. Padlock case
The system is powered by a 240V AC supply. The case MUST be padlocked when left on its own to
prevent risk of electrical shock.
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5. Mounting Sensors ———e

Optimum Layout

i

e The sensors should be laid out such that the heat flux plate and surface temperature sensors are
within close proximity of each other as per the image above.

e The internal air temperature sensor should be mounted as close to the measurement location as
feasible. Its location must be representative of the ambient temperature in the room and around
the heat flux plate.

The sensor probe should be attached to the wall or other object so that it is a minimum of 10cm
away from the wall or ceiling and not being cooled by the surface.
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Heat Flux Plates

Attach heat flux plates to the surface using one of the following recommended methods:

Walls

Tesa 4334 Precision Masking Tape

Smear thermal paste* on to the BLUE side
of the heat flux plate.

Offer up to wall and affix masking tape to
the edges of the heat flux plate only.

The masking tape should overlap the heat
flux plate by a maximum of 1cm leaving
the centre of the plate uncovered.

Ceilings

i

Tesa 4939 Removable Double-Sided Tape

e Cut alength of double-sided tape and

attach to the BLUE side of the heat flux
plate.

e Peel the backing off and affix the heat flux

plate to the ceiling.

e Use additional masking tape to hold

securely if required.

Ensure no air gaps exist between the heat flux plate and the surface!

The RED side of the heat flux plate should always be facing towards you.

Care should be taken not to damage paintwork when removing the tape.
Pull tape away from surface slowly without excess force.

* If thermal paste is not available, basic white toothpaste offers similar thermal properties and can be used as an alternative.

10
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Other Sensors

www.buildtestsolutions.com O

External Air Temperature

e Route the cable outside via a window or
door threshold.

e Attach securely in a well sheltered location
so that the sensor is protected from direct
sunlight.

If necessary, mount the sensor inside a weather
shield or Stevenson screen (not supplied).

External Surface Temperature

If not feasible, the external surface sensor can be
omitted and not installed.

e Route the cable outside via a window or
door threshold.

e Attach securely to the wall on the direct
opposite side of where the heat flux plates
are located.

The method of attaching the sensor to an exterior
wall will vary depending on the external surface
finish. Plumbers Putty or similar provides a secure
means of attaching cables directly to brickwork.

11
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6. Configuring the Data Logger ———

Download Software

If this is the first time connecting to the data logger, you must download the FieldLogger Configurator
software using the following link:

https://www.novusautomation.com/site/default.asp?ldioma=1&TroncolD=608027&SecaolD=549361&Subs
ecaolD=504609&Template=../catalogos/layout produto.asp&ProdutolD=506190

Enabling Logging

6.1. Connect your laptop to the data logger using the supplied Mini-USB cable.
6.2. Open the FieldLogger Configurator software.
6.3. Click ‘Configuration’ on the main menu:

FieldLogger Configurator I -

‘ ‘
| CONFIGURATION ‘ ‘ DOWNLOAD ‘
\‘_-/

(J ( 7 ‘
DIAGNOSTICS . ‘ PREFERENCES ‘

Information

@ Create and change the configuration of your FieldLogger.
@ Download data and export it to known popular formats.

@ Check the Diagnostics screen to quickly access essential information of your FieldLogger.

|[eneush |~

Version 1.6.5.00

6.4. Click ‘Read Configuration’:

FieldLogger Configurator

—
‘ READ CONFIGURATION I

=
‘ NEW CONFIGURATION ‘
‘ E OPEN CONFIGURATION ‘

oJ Back

Information
@ Create and change the configuration of your FieldLogger.
@ Download data and export it to known popular formats.

@ Check the Diagnostics screen to quickly access essential information of your FieldLogger.

Version 1.6.5.00

12
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6.5. You will be prompted to connect to the data logger. Pick the ‘USB’ tab and select the relevant
COM port (normally labelled ‘FieldLogger’) from the dropdown list. Click ‘Connect’:

Connection
o USB Interface
8
5
= COM Port
COM3 5

Ethernet

T gose

6.6. The software will present you with a series of configuration screens. Leave everything at the
default value and click the ‘Next’ button:

General Configuration

Tag Clock
PC Date/Time
Sewent ag 13/04/2021 10:43:27
|FieldLogger
() Current date and tme from this:
computer wil be sent to the
equipment when applying the new

configuration.
HMI Data Download by USB Flash Drive
A
SR [[JEnable Download
Read parameters v
Data Priority
FieldLogger and HMI parameters might be

¥ \iewed but not changed. Download Period

= H 3 5 * tex:

Ethernet Interface

Services TR
[Joisable al IP Configuration
TCP/IP (O Get IP configuration automatically (DHCP)
(®) Use the following IP configuration
P Address |192.168.2.2
== ) LS o
- Sub-Network Mask |255,255.255.0
o= Standard Gateway |192.168.2.1
b |0
Modbus TCP V DNS Configuration
- [Clons Disabled
Cloud 0
(O Get DNS configuration automatically (DHCF)
(®) Use the following DNS configuration
Click on the
** buttons to set up
each service. DNS Server [192.168.2.1

&« H g & % .

13
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6.7. Continuing clicking ‘Next’ until you reach the Logs screen. To enable logging, untick ‘Logs
Disabled’:

tart Moo Stop Mode

(®) Start Now (@) Full memory

() On a DateTime (C) Never stop (wrap around)

Starts on[14/04/2021 (@~ |at [10:47:08 12 S/ Gu abat e R
Osy End on |15/04/2021 [0~ |at [10:47:08 5
- OBy alarm
(O Only by Modbus Command
(] Allows Modbus commands to start logging Logging Memory
] Allows Modbus commands to stop logging
Channels Selection © el
Available Channels Selected Channels Q 5D card
HF_1
ST_1 C
HF 2 =
ST 2 («) Logging Interval
ST_External =
AT_Internal A 0 |
AT External 0 i |
@(x1s) Ofx1ms)
0/100

&« H g o8| -»

6.8. Use the double right arrow button to move all available channels to the ‘Selected Channels’ list:

Loas

[JLogs Disabled
Start Mode Stop Mode
(®) Start Now @) Full memory
() On 2 Date/Time (O Never stop (wrap around)
Starts on[14/04/2021 [~ |at [10:47:08 2] O on 2 Date/Time _
Ciyaten Endon  [15/04/2021 (@~ |at[10:47:08 12
(O By alarm

O Only by Modbus Command

[[] Allows Modbus commands to start logging Logging Memory

[] aliows Modbus commands to stop logging
(@ Internal flash

Channels Selection
Available Channels Selected Channels OsD card

Logging Interval

P

@®x1s) O(x1ms)

|ST_External
| AT_Internal
| AT_External

- IR SR

14
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6.9. Change the ‘Logging Interval’ to 60 and also tick “(x 1s)” so that the logger logs every 60 seconds
and click ‘Next’:

Loas

[J Logs Disabled
Start Mode Stop Mode
(®) Start Now (®) Full memory
(O On a Date/Time (O Never stop (wrap around)
Starts on[14/04/2021 (I~ | at [10:47:08 [ 2] ©0n 2 Date/Tme . :
OBy dlarm Endon (15042021 O~ |at[10:47:08 |2
O By alarm
O Only by Modbus Command
[J Allows Modbus commands to start logging Logging Memory
[:] Allows Modbus commands to stop logging
Channels Selection ®nternal flash
_Available Channels : Selected Channels ) (OSD card
|HF_1
() [ST_1
e
Q_’] ST_2 Logging Interval
-~ |ST_External
Y | AT Internal 50 =
AT_External L

& H 3 &% -=

6.10. On the next screen, click the ‘Send’ button to transmit the settings to the data logger and

enable logging:

Send Configuration to FieldLoaager

Actions

- send
SRS EEES S

Save Configuration to File

File Actions

Current configuration file
‘C :\UsersYrichm\Downloads\Config_Q 15 1Q252--SEAIAE.FLC

H Save

Save to a new file

& = = K< ‘* Next

If prompted to overwrite loggings, click ‘Yes’.
If prompted to save configuration to file, click ‘No’.

15
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6.11. The status light on top of the data logger should now be flashing.

www.buildtestsolutions.com O

You can now disconnect the USB cable and close the software using the red X button.

Important:

Make cables safe, padlock case and leave the system in-situ for a minimum of 72 hours.

16
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Downloading Data
Connect your laptop to the data logger using the supplied Mini-USB cable.

6.12.
6.13.
6.14.

Open the FieldLogger Configurator software.

www.buildtestsolutions.com O

Click ‘Download’ on the main menu followed by ‘Download Data’ on the next screen:

FieldLoaaer Configurator ==

—

‘ CONFIGURATION \ ‘ m DOWNLOAD
= \ ==

‘ DIAGNOSTICS .—\ ‘ PREFERENCES

Information

@ Create and change the configuration of your FieldLogger.

® Download data and export it to known popular formats.

@ Ccheck the Diagnostics screen to quickly access essential information of your FieldLogger.

Version 1.6.5.00

Download Manaager

P ——

: —— g
‘

fjj 1 DOWNLOAD DATA
‘. | 4 ]

’ e :
‘ DOWNLOAD MANAGER ‘

& Download manager in "Wizard" format

Information
@ Modify previously downloaded data.
@ Download data from FieldLogger memory and export it to popular formats.

@ view downloaded logged data as charts or tables.

17
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6.15.

On the subsequent screen, select ‘Download data from a FieldLogger’ and click ‘Next’:

Download Manaager =

Where is the data to be downloaded located?

(® Download data from a FieldLogger () Dsts isin the internal FLASH memory or SD
card plugged in the FieldLogger.

(O Download data from a USB flash drive §) FieldLogger data is in a USB flash drive
plugged to the computer.

O Download data from a SD Card () FietdLogger data s in a SD card plugged to
the computer

O Download data from a Windows folder () FieldLogger data is in in & computer folder
ot in & corporative network remote folder

Feld_ogger e (»| K

6.16.

You will be prompted to connect to the data logger. Pick the ‘USB’ tab and select the
relevant COM port (normally labelled ‘FieldLogger’) from the dropdown list. Click ‘Connect’:

Connection

e USE Interface

B COM Port:

COM3 v

I

£

W

Disconect L coce

Follow the process through and save the data to a destination folder of your choice.

Allow the software to download the data which may take a few minutes.

www.buildtestsolutions.com O
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6.17. After the data has been downloaded, you will be taken to the Download Manager screen.
Select ‘EXPORT data to a file’ and click ‘Next’:

Download Manager -

How do you want to view data?

(O Show data in TABLE format.

() Show data in CHART format.

(®) EXPORT data to a file.

() Create a REPORT with data.

Data can be exported to formats resdable by SuperView or FieldChart, or to well-known formats like
XLS, PDF, CSV or RTF.

There is a limit of 8 channels when exporting dats to PDF or RTF formats. When exporting to
SuperView or FieldChant, the limit is 18 channels.

FeldLogger - = X

6.18. Make sure the database folder is set to the same folder where you saved the data to and
click ‘Next’:

Download Manaager X!

Select the folder where downloaded data is.

My database folder:
|C:\Usersrichm\Documents FieldLogger

[‘]change my database folder

{{J) The datsbase folder cannct be a roct folder. e.g. C:\\

7N ‘
FHeldLogger - i") %

19



U-Value Measurement System User Guide

6.19.

connected to and click ‘Next’:

Download Manaaer e

from which you want to view data:

select another folder.

Select the serial number of the FieldLogger

Feld_ogger -\ W

Choose one serial number from the list. Each cne

19220106 " represents data retrieved from the relsted
19220107 FieldLogger.

19220109 only one serial number can be selected st a time.
19220115 -

If the serial number you are interested in is not
¥ listed, try going back to the previous screen and

®

6.20.

Download Manaaer e

Do you want to see all available data?

) I want t ilable data
@1 just want to see data from a given time period

L) Choosing a data time period makes download faster

OK, select the time period you want to view.

Initial Date: |23j02/2021 @~ | |19:16:53 |3

Final Date: [10p3/2021 @~ | |53 (2]

FeldL_ogger bl 4

www.buildtestsolutions.com O

If not already selected, highlight the serial number of the FieldLogger that you are

Either download all data or enter the time period that you would like to download data for:

20



U-Value Measurement System User Guide

6.21. Make sure all channels are marked for export.

Important: change the number of decimal places to ‘06’ before clicking ‘Next’:

Download Manager =

Select the channels to be viewed:

[~ aT_External
|M AT _Internal

|MsT :External

Each item in the list represents s FieldLogger
¥ chennel

Both chart and tsble visualization allows user to
¥ select up to 16 channels maximum
There is 8 limit of 8 channels when exporting data
*¥ {o PDF or RTF formats. When exporting to
SuperView or FieldChart, the limit is 1€ channels

P
Choose the decimal places for

the channels: |06 ~

Mark,/Unmark al [[]Add DST to records.
Field_ogger - -> ®
P —
6.22. Choose a file name to export the data to and click ‘OK’:

Destination Folder

Export

‘C :\Users \Hd;?a;ktop

‘examp&e

(®) Other formats

[Jindude Miliseconds

2

(O SuperView (O Field Chart

Miliseconds Separator | \

oK D X cancel

www.buildtestsolutions.com O
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6.23.

www.buildtestsolutions.com O

After the data has been processed, the Export dialog will appear. Select ‘CSV File’ before
moving to the ‘ASCII Options’ tab:

6.24.

Destination file

IC_‘ ‘Wsershiichm\Desktophexample_1.csv
[v Open file after export [~ Print file after export

Export Type | Fields | Formats | Header & Footerf ASCII Optians |

Formats I Dptions |

- Export to -

C RTF C PDF " MS Excel 2007
" HTML & CSY File " MS Word 2007
" XML " s0L

Select...

instead of the default semi-colon and click ‘Start Export’:

Tools I Start Export |

Close

On the ‘ASCII Options’ tab, change the character used as a CSV separator to a comma ‘,

Destination file

IC: \UsershiichmhD esktophexample_1.csv
[v Open file after export [~ Print file after export
Expart Type | Fields | Formats | Header & Footer ASCII Options l

TAT Options
v Calculate column width Spacing |1
Encoding IUTF-B -
i~ CSVY Options =

[v Quote strings

Quote |"

Select...

Tools I Start Export

Close

22
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6.25. The export will now start and may take a while. Once complete, the CSV file will be
automatically opened in Microsoft Excel (if installed).

At this point, you can close the software by clicking the ‘Close’ in the dialog box and the red X
button on the download screen:

Download Manager =2

Select the channels to be viewed:

(oA AT Extisred Each item in the list represents a FieldLogger

| - b0 g

| & AT Internal channel

|MHF_1 .

|4 HF 2 Both chart and table visualization sllows user to

& ST1 ¥ select up to 18 channels maximum

ij g—éxternal There is 8 limit of 8 channels when exporting data

| o ¥ to PDF or RTF formats. When experting to

SuperView or FieldChart, the limit is 18 channels.
Choose the decimal places for
the channels: |06
Mark/Unmark all [[]Add DST to records.
Field_ogger - - .

23
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Disabling Logging

6.26. Once you have finished measuring U-value, you need to disable logging.
6.27. Follow steps 6.1 to 6.6 to connect to the data logger and reach the Logs screen.
6.28. On the Logs screen, tick ‘Logs disabled’:

Logs Disabled
Start Mode Stop Mode

Logging Memory

(@ Internal flash

(D card

Logging Interval

@« H g 2| % -
6.29. Click ‘Next’ and then ‘Send’ the settings to the FieldLogger:

Send Configuration to FieldLoaager

Actions

sesaep | -E=E Send

Save Configuration to File

File Actions
Current configuration file
‘ C:\Users\richm\Downloads\Config_Q 151Q252--SEATAE.FLC
Save to a new file H Save

I ‘ = & b 4 Next

You can now safely turn off power to the U-value Measurement System and remove all sensors.

24
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