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1.Presentation of the product

The thermal transmittance U (previously called K factor) is defined (UNI EN ISO 6946) the
thermal flow that passes through a unit area (thermal flow density ¢) in the presence of difference of
1 Kelvin degree temperature between 77 indoor and Te outdoor (considering stable conditions):

_ g
T,-T.

The measure of U transmittance enables to know the characteristics of thermal conduction of the
buildings’ walls; it’s needed for calculation of thermal requirements for buildings heating and
energy saving. Actually U transmittance value shows the thermal insulating capacity of the walls
and it can be used to value the energy performances of the buildings. The calculation of
transmittance is needed for energy certification of the buildings according to EU directive 2002/91/
CE about energy efficiency of the buildings; it has been acknowledged by Italy under D.Lgs.
192/05 and further modifications and integrations under D.Lgs 311/06.

LSI LASTEM method of measure allows the measure and the calculation of the U thermal
transmittance of industrial or residential buildings’ walls using following measure equipments:

e N. 1 Heat flux sensor ;

* N. 3 or 4 temperature probes for wall’s surfaces. l.e. use 2 surface temperature probes
indoor and 2 outdoor, and consider the average of two surveys for data analysis, in order
to minimize the effect of possible small lacks of homogeneity of the wall. It’s also
possible use only one temperature probe (instead of two probes) in inner wall, because
it’s limited variability.

* Datalogger or PC;

* Processing program.
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1.1.Measure using BabucA/M type instruments

To carry out the measure under way of U thermal transmittance of the walls using Babuc A/M
datalogger, it needed connect following probes to Babuc:

e 1 heat flux sensor for walls BSR240;
* 3 or4 surface temperature probes used for walls BST124.

Two surface temperature probes have to be placed on the outside of the wall and one (or two) probe
on the inside of the wall together with the heat flux sensor.

At the end of the measures it’s possible to export the data by means of Infogap program and then
process them by BSZ310-InfoFLUX program for calculation of thermal conductance using
“progressive means” or “Black- box” methods.

For more information about BS7724 e BSR240 probes, make reference to technical chart MWS8501.

Standard Kit

1 BSR240
3  BSTI24

1 BSA020
BSA010
BSC010
BSH100

BSZ302
BSZ310

Sensors needed for calculation of conductance by InfoFLUX program
Heath flux sensor

Contact temperature probes Pt100, cable L. 10 m (with Babuc A it’s possible use
4 probes BST124)

Data logger

BabucM

BabucA (instead of BabucM)

Feeder 220 Vac

Serial cable

Software

InfoGAP or InfoGAP K Edition Program

InfoFLUX Program for calculation of thermal conductance
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1.2.Multi-point measure with cordless sensors
and datalogger

LSI LASTEM has got multi-point wireless measure systems that allow the measure and the
calculation of U thermal transmittance of industrial or residential buildings’ walls using following
instruments:

One heath flux sensor for walls BSR240;

One (or two) surface temperature probe BST124 for inside wall (Tis);

Two surface temperature probe BS7724 for outside wall (Tes);

One or more cordless transmitter DMES09 which connect the above mentioned sensors; it
transfers messages to computer for calculation of transmittance;

Possible radio signal repeaters DEC401/2;

One DEC301 radio receiver for reception of measures transferred by DMES09 sensors and
their submit to processing system;

One processing system consisting of one BabucABC datalogger or E-Log and one PC
where have been installed /nfoGAP (K Edition) and InfoFLUX programs for calculation of
transmittance, or instead of the datalogger, the same PC with SCRicIG program operative
(see §1.3). In this case PC’s used for storage of data acquired by the sensors and it must be
switched on during whole survey time.

E-Log or BabucABC datalogger may be also connected to sensors through cable (DPE240
heath flux probe and DLE124 surface temperature probes).

Standard Kit
N measure points, each point consists of:

1 DMES809 Cordless transmitter (signal radio transmission)

1 DEC252 Aerial

1  BSR240 Heath flux sensor

3 BSTI24 Contact temperature probes Pt100, cable L. 10 m
Cordless receiver

1 DEC301 Cordless sensors receiver

1 DEC252 Aerial

1 DWAG601  Receiver connection cable --E-Log / BabucABC
Data logger E-Log

1 ELO310 Data logger E-Log, bench type

1 DEA260 Feeder for E-Log
Data logger Babuc ABC (instead of E-Log)

1 DGBI107 Data logger BabucABC, in portable case

1 DEA260 Feeder for BabucABC

1 DEBSIS Serial cable
Programs

1 BSZ302 InfoGAP K Edition Program for acquired data management

1 BSZ310 InfoFLUX Program calculation of wall’s conductance
Optional:
Measure-point with sensors connected directly to datalogger through
cable

3 DLEI24 Contact temperature probes, cable L. 10 m

1 DPE240 Heath flux probe, cable L. 5 m
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1.3.Use of PC by radio connected to sensors
(without data logger)

This method uses PC, instead of datalogger, to receive the measures by radio from DMES09 units
and store them by means of SCRic/G (BSZ330) and InfoGAP (BSZ302) programs; this PC must be
switched on during whole survey time.

The stored measures may be managed later by means of BSZ310-InfoFLUX program for
calculation of transmittance.

Standard Kit
N measure points, each point consists of:
1 DMES809 Cordless transmitter (signal radio transmission)
1 DEC252 Aerial
1  BSR240 Heath flux sensor
3 BSTI24 Contact temperature probes Pt100, cable L. 10 m

Cordless receiver

1 DEC301 Cordless sensors receiver

1 DEC252 Aerial

1 DWAG601 PC-receiver serial cable

1 BSCO012 Feeder for receiver DEC301
Software

1 BSZ330 Scric-IG program for storage of data from DMES09 sensors into
InfoGAP data base

1 BSZ302 InfoGAP K Edition Program for acquired data management
1 BSZ310 InfoFLUX Program for calculation of thermal conductance
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2.Technical Characteristics

BSR240 (or DPE24() Sensor

Range -50 = 50 W/m?* (when connected to Babuc or E-
Log)

Sensitive element Thermopile

Operative Temperature -30 +70 °C

Diameter 80 mm

Thickness S mm

Sensitivity (standard) 0.050 mV/W*m?

exact value on calibration certificate

Resistance (nominal) 20

Response time 4 min

Dependence on temperature < 0.1 %/°C

BST124 Sensor:

Range -50 + 80 °C

Sensitive element Pt100 DIN-A

Mechanics Phosphorous Bronze flat probe

Response time (T90%) 10 s

Precision See tab. Precision Pt100

Cable PVC flat (-15 + 75 °C)

T90*: measured from air to surface with conductive paste

Precision Pt100 DIN-IEC751:

Temperature (°C) | DIN-A (£°C)
-100 0,35
0 0,15
20 0,19
40 0,23
100 0,35

DMES09 cordless transmitter:

Outside temperatures Section

Range -30 =70 °C
Input 2, 3, 4 with 3 wires connection Pt100
Precision 0.1 %
Resolution 0.025 °C
Flow Section
Range -50 + 50 W/m?
Input 1 -3.5+3.5mV
Precision 1.75 uwvV
Resolution 0.1 W/m*
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3.Connection diagrams
3.1.Connection for BabucA/M

Connect the probes to BABUC datalogger through their “minidin” connector, like shown in the
picture.

wall

Q= heat

Q Tis
_> Tes
]
il‘ es

Heat flux sensor

BABUCM

wall

Tis Tes

L ©®

BABUC A
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3.2.Connection diagram for DMES09 cordless
sensor

Connect the probes to DMES09 transmitter through their “minidin” connector, like shown in the
picture.

wall

Q= heat P
)

i Q—> ", e
-

DMES809

Heat flux sensor

DMES09 transmitter sends the acquired data to PC or to BabucABC and E-Log dataloggers by
means of DME301 radio transmitter. You can find further information about characteristics of LSI
LASTEM *“ Cordless ” radio equipment in relevant user manual (cod. MW6095).
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CORDLESS
RECEIVER
CORDLESS
TRANSMITTER DEC301
DMESBQ9

e C@®RDLESS

Transmittanza

CABLE DWABXX

BST124
WALL
TEMPERATURE

BST124
WALL
TEMPERATURE

BST124
WALL
TEMPERATURE

BSR240
HEAT FLUX SENSOR

PERSONAL COMPUTER
SOFTWARE:
SCRIiclG
InfoFlux
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4 .Measure method

Place on the outside of the wall n. 2 surface temperature probes (BST124) and the heat flux sensor
and n. 1 or 2 surface temperature probes (BST124) on inside of the wall.
Prepare the instruments like explained below:

1) Place the heat flux sensor on the inner wall, in representative part of the wall and far from direct
heat sources. It’s a good rule place the heat flux sensor on inner side of the wall in order to
minimize the trouble effects of sun radiation. Place the blue face of the sensor on the wall and the
red face, with positive side (+), will be like shown in the picture. Actually thermal flow passes
through the wall (in winter conditions) from inside to outside.

oF - 2 i 4 ]
P o) ] % e SR e R [ 1]
B ™ e ' wo Sy = [ i B v 't
paRE T 4 - e il ;
Ly g = F
ol e o ; e e ;.2 | Surface gt e Foy
s W T R LE. o - '__ 4— r &
R e : _~.-| temperature - s
A1 F Far i T N | BSTI24 N
S 4 ; ma T ; _ T -.\'\I ; L _2
.. 3 |l ' l_. ! . ) 1 I_I.: .
- 1 SN s L EE T
'!_.. i ! Ol Ly | _-L-' "
Heat flux probe T W N g St
e NN P e S "= Adesive tape o R
= e ek R i C s e S :
me R e R P R of gt ug .F.'_ Fa '__ - 1

Place the probe on the wall interposing BF42 (cod. MM7500) conductive paste between the sensor
and the wall in order to improve the heat conduction. The probe’s cable may be fixed to the wall
using two or three adhesive tape points. As the conductive paste is very fat, it cannot be used on
delicate surfaces. If you cannot use the thermal paste, you have to make attention to obtain good
thermal transmittance of the probe on the wall anyway, in order to avoid measure error (that it’s
approx some percentage value). It’s possible put adhesive tape (paper scotch preferred) on the heat
flux sensor’s edge making attention to not cover the sensitive element in the probe’s centre.

The sensor measures the thermal flow only by its positioning point; for this reason it’s of primary
importance place it in representative part of the “flowing wall”. In order to avoid border results do
not place the probe in the areas near the corners or in the areas with physical or geometric
anomalies (pillars, bearing walls, conduits, insulating interruption, thermal bridges). It’ right at the
beginning make an inspection and examine the building’s plan (if available). It’s recommended the
respect’s distance of 60 — 70 cm from every discontinuities. Furthermore it’s necessary to carry out
the initial screening of the wall’s temperatures (by means of contact or infrared or thermal camera
surface temperature probes) in order to place the sensor in homogenous part of the wall (that has
limited spatial variations of temperature) and avoid thermal-bridges.

11
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2) Place (near the heat flux sensor) n. 1 or 2 contact temperature surface probes in the inner side of
the wall and n. 2 contact temperature surface probes in the external side of the wall. Make attention
that all sensors have to adhere with the wall perfectly; when possible use the heat conductive paste
in order to avoid the contact thermal resistance, and fix BST124 and the cable with adhesive tape
(paper scotch preferred). The material used for fixing of the sensors must have same radiative
characteristics of the walls’ surfaces.

Avoid that the sunbeams hit directly the sensors on the outside wall; the different optical
phenomenon might cause measure errors. For this reason it’s recommended the positioning of the
sensors on wall facing north or north-east (if possible); place BST124 on shaded wall and cover
BST124 with materials have the same optical characteristics like the wall.

3) The transmittance measure needs some time: from some hours to several days, and particular
conditions.

Make the testing during season with high temperature differences between indoor and outdoor
(approx 8° - 10° C difference between indoor and outdoor) in order to obtain high flow values and
low sensitivity to external inconveniences. Stationary surrounding conditions are needed to can use
the method of progressive means. For example: the heating system could be switched-on during the
measure in winter in order to obtain this favourable condition .

Standard sampling times for measure of thermal transmittance: 15 minutes; the survey lasts from 3

to 7 days or more, depending on the wall’s type and temperature conditions. We recommend to
download data on PC and check the measure’s output before the survey stop.

12
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5. Babuc A/M Programming

Set-up the value of calibration’s factor of BSR240 heat flux sensor into BABUC; you can find it in
calibration certificate of the sensor (some times you can find it on the cable). Input the calibration
factor in the option "SYSTEM — K FACTOR” ; its value mV expressed. In case the calibration value
is pV expressed, divide it by 1000 before its input into Babuc.

Start a Standard survey with sensors’ acquisition time-gap of 15 minutes.

To use the instrument BABUC A/M make reference to its user manual..

6.E-Log Configuration

If E-log datalogger is used like acquisition system it must be configured correctly by means of
3DOM program in order to acquire the data from the cordless sensors. Make reference to:
program’s on-line guide about the details of configuration’s transfer procedures, and user manuals
of E-Log datalogger and cordless sensors range.

Here below you can find the instructions for correct configuration of E-Log instrument.

6.1.1.Change of the configuration

1. Start program 3DOM; Select the instrument that have to be configured; press Configuration,
New;

B8 3DOM - User: LSI-Lastem User g@f@

File Wiew Instrument Configuration Communication Options  Help
L SH astem =8
g - Inst. =l Elab. 1. Data
Fegisty &, . Statistics State Values __ﬂ alugs :;:_‘l SaeEs
Instruments . Instrument: E-Log", 07090214 - prova
= E];oug;:sgggmentamata Logger State | File: Prefix Description | Update | Configuration |
= 0705021 configuration f...  Empty Configuration 22/01/2009 14:56:35 0204
=3 08080392 ;&Dn Instrument  prova 09/10/2008 15:11:.08 02.04
Dowrnloaded elaborated data status:
Properties 2 | Status Last downloaded date
S
° Mever downloaded
Froperty Walue |
Factory Serial Humber 07090214
Uszer Serial Mumber 07030214
Firrnware Yersion 02.04.04
Compatible Configuratio... 02.00-02.09
nstrument: E-Log =I Configuration file: configuration for A 3 ‘ELog.=ml ode: Infol
] | E-Logh07090214 Caorfi i fil fi ion for DMEB09.07030214. IDP.EL | = Mode: InfoGAP

13
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2. Select the empty configuration and press Ok; Input the code of the file (for example
Configuration for DMES09);

B Configuration templates

Thiz list shows available configuration template. Template are from LSI-Laster and user
defined. Select one the presz <Ok> to initislize a new configuration file

Short D ezcription | Empty configuration template
E‘_‘L] 1* Model with 14 measues
B 2 Model with 10 measures
2] 3" Model with 10 measues

4" Model with 8 measures

5" todel with 7 measures
Insert File Prefix

Standard model Ingsrt new file prefis: configuration for DMES03

File name: configuration for DMEB0S.07090214.UDP.ELag. #ml

3. Select the only just set-up configuration (see mask at point 1); and press Edit; select Serial
Communication port 2 and set-up the parameters like shown in the mask below on the right
(Protocol type: CISS Probe, Speed: 9600bps);

. ELogConfigEdit - configuration for, DMEB0S - 07090214 = ISTIES) I “ FLogConfigEdit - configuration for DMEBO - 07090214

E o 63 e @lth‘“k E‘ save @ Cancel @ Check 15 astem
Configuraton daia edior P
Instrument Informations ¢ @ i - q Sarial communication on por 2

%) Instrument Informations B

[3 Regsty dl 0 pl [x] Fegily Serial communication parameters panel
[} chactrsis

NS

DECI0T cordiess commuricalars select “Oriy TS [factory defaull]; use “ATS_CTS onlp when E

(&) Instrument bref description
Log is connected with 2 nulbmodem adapler to DCE devices that requies this kind of flow coniiol

rj Characteristics: ‘ (& Used flow contol type: use "Mone” in mastly situstions: when used LS| LASTEM DEC211 and

General parameters (2) General parameters (a) o Ve
E-Log is 2 dala logger for envionmenta applications prodiced
Ej Standard by LSI-LASTEM. Dus toits low eonsumption, the range of [‘] Standard (B Protacol ype CISS Frobe
sl 1 sl o fecive, s plecin sgaedfct - % Instrument network address
enviormental condiions and possble excess vokage, tis
Ej Seral communication port 1 particular suitable to cary out measurements in rj 1 X tepeliions
meteorclogical and hydioloic applcations, an ualy, intemal [ speed 00
Ej Serial commurication part 2 and estemal enwironmental manitoring. [“J X I
E-Log can be fitedl ith a wide range of accessaries (o - B Foaaialins Tt
erhance and increase ts power autonomp, to protect it against B
[ Measues the weather conditions when instaled on the aLiside and fo [ Hessues . Floaling point rumbes inversion

optinize FT connectivity

[ etboraion

Linear parameters

[ Esboration

Linear parameters

D

@

Actuators Actuators

@

£-Log corfiguraion ecitor -Log configuation ediar

4. Select Measures,; press Add, you’ll see the mask of the sensors manufactured by LSI
LASTEM, select the sensor DMES09 and press Ok;

ELogConfigEdit - configuration for DMEBOS - 07090214

| | R
P Save 8 Eancel @ Cheskc e @ This tarm shows sensor ibrar. Select one sensar fram the list on the left and press <Ok> to import selected
sensar in your corfiguration
©  Moaswes i
Instrument Informations
3 o
. egisliy Mame Company =
Fact LSI-Laste
0 cractis YT ——r—— Divege3 LSILasem Focot e LShsem
DMASTD LS! Lastem Acquired Sensor 4
Goner ol m—— - DMAST1 L5I Lastem E Calculated Measures 1}
Harne: [ ch-14 Update 1ate | Dependent meas A New DMAGT2 151 Lastem
[} standard % MINC E| add DMAGTZ1 L5l Lastem
X [INC Bl DMAE?S LSl Lastem Cordless sensor acquired from serial 2 with CISS protocal
Eﬁ Seial communication port 1 X FING i DMABE0 L5I Lastem Probe for theimal trasnsmittance. with thermal flux input, with 3
X MINC Femove DIMABES LEI Lagtem more inputs fitting to 3 PH100 sensors to suface contact
Eﬁ Serial communication port 2 > [B)NC Sort DMED20 LS| Lastem
IENE e DMERNT L5l Lastermn
(3] Messues X NG
X IBNC m
(3] Elaboration % [@Ne LSI Lastem
» MO HE LEI Lastem
Linear parameters ol LSLLasizm ¥
B X [Z)NC < | 3 Click here to see more information ahout this sensor
¥ 3N b4
Actuators < | kd
Ok I Cancel
E-Log configuration editor

14
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5. Set-up the Probe ID: it’s usually last three numbers of the serial number written on the
sensor’s container (i.e.. 124 if serial number is 0709124); press Ok; repeat to configure all
the sensors (max. 24 DMES809); at the end press Save;

1} Measures selection [z

Senzor you gelected containg this measures: you can change measure name
by directly edit item on the list [max 11 chars). If Probe is zerial type you must
insert the Probe id.

Press <0k> to add this measure to the measures list.

M ame Automnatically assighed channel index
ThermalFLLE
TeSURFace
TeSURFace
TeSURFace

<

Probe 1D: ’m
Ok, | Library | Cancel I

| ne

‘2 FlLogConfigEdit - configuration for, DMEBDY - 07090214

EI‘ Save @ Catcel @ Check L S5H astem

@ Maeasuras hist

Measures list panel

@ Thiz panel shows options about measures

Instrument Informations

General BaEiii Marie | Ch-Id | Update rate | Dependent measure & Mew

E*j Standard B (1) ThermalF... 1-123 00:05:00 E
= [2] TeSURFa.. 2123 00:08:00 ;
Senal communication port 1 [3) TeSURFa.. 3123 00:05:00 —Edlt
[41TeSURFa.. 4123 000500 Fremove
Serial communication port 2 [5) ThermalF...  1-124 00:05:00 —
[B] TeSURFa.. 2124 00:05:00

Ny
Ny
Eij teasures (7] TeSURFa.. 3124 00:0%:00
G

Sort

(3 TeSURFa.. 4124 00:05:00

Elabaratiar % [GIMC
# MO NC
— # [MNC
Linear parameters ¥ % [12]NC
O MAIME b
Actuators \_'/ < | *

E-Log configuration editor

6.1.2.Transfer of the configuration

Send E-Log configuration following the instructions below:
1. Connect serial cable to RS232 of PC to serial 1 of E-Log, and check the communication

parameters;
2. Power E-Log instrument and switch-on it;

15
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Select the only just set-up configuration from main mask and press Configuration - Send,
await for the end of the transfer; caution: this operation cancels the previously processed
data off the instrument; download the data before this operation start if you need them.

Now you can check the acquisition of the data: connect the DEC301 through suitable cable,
power it, switch-on it, connect the flow and temperature probes to all DME809 sensors and
switch-on them (see cordless system manual for different connection types);

At the end of the connections check the values acquired by the sensors and by the instrument
on E-log display.

6.1.3.Configuration of the inputs from terminal board

If E-Log is used to acquire DPE240 and DLE124 sensors connected to its terminal board (analogue
type), modify the configuration like shown below:

1. From main mask of 3DOM select the configuration to modify, or set-up a new one; follow;
2. Press Add and select DPE240 flow sensor; follow the instructions of the mask and modify
the calibration factor of the sensor that has to be connected to input 1 of the terminal board,
3. Press Add and select DLE124 temperature sensor that has to be connected to input 2 and
press Ok; repeat it for inputs 3 and 4;
4. Repeat the points 2, 3 for further possible connected probes;
¥ Sensors EJ@E| 1} Sensars E@g|
@ This form shows sensor libramy. Select one zensar from the list on the left and press <Ok ta imy @ Thiz form shows sensor Tbran. Select one sensor from the list on the left and press <Ok:
gehsar in pour configuration FenEor in your configuration
MName | Compary A~ Mame Company -
DPAS08 LS1 Lastem Factory LSl Lastem DLEDO3 LS! Lastem Factory LS| Lastem
k] LSI Lastem Factory Mame DPE240 DLEDZ3 LSI Lastern Factory Name DLE124
DPA51S L51 Lastem Acquired Sensar 1 DLEO33 L5 Lastem Acquired Sensor 1
DP&523 L5I Lastem Calculated Measures 0 DLED41 LSI Lastern Calculated Measures a
DPA54E LS| Lastem DLEDSS L51 Lagtern £ >
DPAS53 L5I Lastem DLEDSS L51 Lagtern
DP&sES LSI Lastem Probe for measuring wall heat fux, [output about DLEDSS LS| Lastem Probes for temperature contact
DPDEM L5 Lastem (L0BS mi Mwé/m) with negative and positive DLED?3 L5 Lastem measurement with PY100 sensor.
DFD504 L51 Lastem calbation factors. DLEDE3 L5I Lastem Range: -0 + 80 °C
DPE24D LS| Lactem L, e DLEDID LI Lastem
DFEZE0 L5 Lastem - T H DLET20 L5 Lastem
D (Gl o (merteobemermer e | St Siki;
DOAD3T LS Lastem signal positive/negative, Negative signal CF and 5| Lastem
DOAO35 LSl Lastern Positive signal CF [in mY unit), the calibration value DLE130 LSl Lastem
DOAD3E L5I Lastem specified in the calibration certificate of the sensor. DLE202 L5I Lagtem
DOANSD An LSI Lastem DMA033 L5 Lastem
DOADGD Dig. L5l Lastem DHAREE L5 Lastemn
DOADSZ An L5I Lastem DA5ET LS| Lastem
DS Ds  LSllsen DMaZE? SiLasem v
< > Click here to zee more information about this sensor < > Click here to see more information about thiz sen
Ok I Cancel | Ok I Cancel
A A
5. At the end of the configuration save the configuration and send it to E-Log;

16



Measure of thermal transmittance - User manual

“ ELogConfigEdit - configuration for DMEB0Y - 07090214

E‘ Save @ Cancel @I Check L 5H aslam

m Maeasuras st

Measures list panel

Instrument Informations

@ Thiz panel shows ligt of the measures. Measures could be acquired from instrument
inputz or calculated; in the latter caze list shows acquired dependent measures
General pEEEE MHame | Ch-1d | Lpdate rate | Dependent measures MNew
[ﬁ S tardard 2 (1) ThemalFLL< 14123 00:05: 00 T o
= [2] TeSURFace 2123 00:05:00 £ _
ﬁ Serial cammunication part 1 (3 TeSURFace 23 00:05:00 —Edlt
b (4] TeSURFace 4123 00:05:00 Femave
[?] Senal communication port 2 &7 (5] ThermalFLLX 1124 00:05:00 T
[B] TeSURFace 2124 00:05:00
[?] Measures = (7] TeSURFace 24 Q0:05:00
(8] TeSURFace 4124 00:05:00
[?] Elabaration % [9) HeatFLUX, 1 Q00500
E[10) TeSURFace 2 00:01:00
- (#11) TeSURFace 3 00:07:00
Linear parameters "_' % [12)MC
2 [13IMC
Actuators :’ # [14)NC a
< >

E-Log configuration editar

6.1.4.Connection of the probes

Switch-off the instrument and connect the configured probes to suitable clamps, like shown in the
table below:

TERMINAL BOARD
Analogue Signal GND Actuator
Input N

N B C D Number +V ov
1 1 2 3 4
2 8 9 10 11 7 ! S 6
3 12 13 14 5
4 19 20 21 22 8 2 16 7
5 34 35 36 37
6 41 42 43 44 40 3 38 39
7 45 46 47 48
3 52 53 54 55 3! 4 49 30

e Input 1: connect the white wire to B clamp and the green wire to C and D clamps of the
DPE240 flow probe.

* Input 2: connect the wires 1-1 to A and B clamps and the wires 2-2 to C and D clamps of the
DLE124 temperatures probe.

* Input 3: connect the wires 1-1 to A and B clamps and the wires 2-2 to C and D clamps of the
DLE124 temperatures probe
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Input 4: connect the wires 1-1 to A and B clamps and the wires 2-2 to C and D clamps of the
DLE124 temperatures probe.

Input 5: connect the white wire to B clamp and the green wire to C and D clamps of the
DPE240 flow probe.

Input 6: connect the wires 1-1 to A and B clamps and the wires 2-2 to C and D clamps of the
DLE124 temperatures probe..

Input 7: connect the wires 1-1 to A and B clamps and the wires 2-2 to C and D clamps of the
DLE124 temperatures probe..

Input 8: connect the wires 1-1 to A and B clamps and the wires 2-2 to C and D clamps of the
DLE124 temperatures probe..

Switch-on E-Log and check the acquired data; for further information make reference to per
E-Log user manual.
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1.Programming of BabucABC

DMES809 sensor must be enabled to operate with BabucABC or E-Log datalogger. As BabucABC is
used like acquisition system, its configuration must be modified through ABCSetup form; this form
is usually installed together with /nfoGAP program.

Here below you can find the operations needed to modify BabucABC instrument correctly.

7.1.1.Configuration of the operation codes

In order to use the DMES809 cordless sensors, these are the programmed operation codes most
suitable to characteristics of the acquired quantities:

091 — Temperature
092 — TeSURFACE

These operation codes may be used by all cordless sensors having the same acquisition time-gap (5
min.); if needed different acquisition time-gaps or different texts, you have to select further
operation codes and re-program them accordingly; here below you can see the codes that can be
better modified through Sefup program:

011 — Temperature
013 — TeSURFACE
014 — Temperature
021 — Temperature
022 — TeSURFACE
023 — Temperature
024 — TeSURFACE
025 — Temperature
026 — TeSURFACE
027 — Temperature
028 — TeSURFACE
029 — Temperature
030 — TeSURFACE.
061 — FLUX Thermal

Note: the operation codes used for cordless sensors cannot be used by sensors with analogue or
digital output at the same time.

Program new operation codes following these instructions:
1. Check that ABCSetup form (included into /nfoGAP program from LSI LASTEM Products
CD) has been installed on PC;

2. From menu Program of Windows select and start LSI-Lastem — InfoGAP - Babuc ABC -
Setup V4-5 program;
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3. Select the serial number of the instrument and press OK;

% ABC Setup V4i5 M=l

File Help

In-.:ru'uenl: selection... Instrument Selection H
Setial line setup,..

Receive configuration
Open configuration,

Instrument zerial # DOOD

Exit Al+F4

v

Select aninstrument

4. From starting menu select Serial line setup;

PC comm. Bit Rate
> COM 1 1200
“+ COM 2 2400
> COM 3 4800
~ COM 4 4 9600
19200

D
Enhanced options

' ok xﬁancel

5. Connect the DEB515 cable to serial 1 of BabucABC and to first selected serial of PC;

6. From menu File select Receive configuration (the survey of BabucABC Not started); await
for the reception of the configuration;

7. Select menu Programming — Operative Codes and open THERMAL FLUX 61 and press
OK;

SH ABC Setup V445 - X:\MARCOVABCEAMOOOOPERSICO.ABC Operative codes E

File | Programming Transfer Help

?l" Jyskem parameters. ..
———  Survey parameters,..

Standard quantities, .. LT BadU¥A wim2 -
et — o5 Raduva W sm2
. 59 RadUvB WwWim2
60 LIYELLO mm 1
61 FLUX TERMICO W/m2
62 LIYELLO m
63 LIYELLO m
64 Conc-gasCO ppm i

, [k Cloze
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8. In the following mask modify:

a.
b.

-0 0o

Text of the quantity (i.e.. TeEEXTNordl, TeINTSud2, max 12 characters);
Acquisition - Actuation: corresponding to that programmed in cordless sensor (def.
15 minutes);
Engineering with scale limits: not ticked off (disabled);
Elettric - Phisical: LSI serial sensor;
Linearization/adjustment: anyone.
As regards the produced processings it’s useful remove the daily processing because
it isn’t used (remove the tick from the box of second line Elaborations, above shown
with MinMedMaxDvStW), and it’s necessary modify the hourly processing (first line
MinMedMaxDvStW), in this way it becomes one /Ist type processing with time-gap
of 15 minutes:
Operative code: 61 - FLUX TERMICO W/m2 E
Timings Elaborations
Text hh  mm_ sz X
[FLUX TERMICO | [ o[ 0][ 10] Acquisiton | ¥/ MinAveMaxStDevi/
Measurement units hh  mm sz ¥| MinAveMaxStD eviw
Ij”jl ljl Jctuation _| Nothing
Decimals places Engineering | Nothing
E i | With scale limits | Nothing
© 0o Input | -10.00]:[  120.00]
> 0.00 Dutput | -125.0-|  1500.0]
» 0.000 Copy Elaborations ...
~  0.0000
Invalidations ___
Elettric-Phisical Lineanzation/adjustment
L51 serial probe j |Nnne j|
Battery voltage -

Wivis sr.-:rial probe
Thermores. -50-500 *C e

hh mm sz iy L)

oo-10:00 -] | |

Usze data from the last minutes
o amnier I:l

+ Elaboration

Elaboration rate

" Event

D ata format Eolol .
Eolo2
‘ > Byte * Word " Float E2I23
Eolo4
st |
Walidation ... 101t —
G0l st ~
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9. Following the same procedure it’s possible modify the names and the characteristics of other
3 temperatures using the operation codes recommended before;
10.Send new configuration to BabucABC.

¥4 ABC Setup V4/5 - X:\MARCOVABC EAMOOOOYPERSICO. ABC

Filz  Programming | Transfer Help

Send configuration

Send the configuration to the instrument
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7.1.2.Programming of the inputs

When BabucABC has been configured by Setup program correctly, arrange the programming of
new inputs, i.e. specify which sensors have to be sampled and processed. This operation happens by
means of keyboard and display of the instrument.

1. Go into BabucABC menu System — Config. Input chan.;

2. Select the operation code programmed previously;

3. Input the ID number (it usually corresponds to last three numbers of the cordless sensor’s
serial number) and the input number of the acquired quantity, like specified in the following
table (ID 123, 124 and 125 are shown like an example; they have to correspond to real ID of
the used cordless sensors):

LSI Quantity N° Babuc input | ID cordless | Cordless
LASTEM with automatic input
Code numbering
DMES09 Input 1 flow 11 123 1
ID 123 Input 2 Temperature 12 123 2
Input 3 Temperature 13 123 3
Input 4 Temperature 14 123 4
DMES809 Input 1 flow 15 124 1
ID 124 Input 2 Temperature 16 124 2
Input 3 Temperature 17 124 3
Input 4 Temperature 18 124 4
DMES809 Input 1 flow 21 125 1
ID 125 Input 2 Temperature 22 125 2
Input 3 Temperature 23 125 3
Input 4 Temperature 24 125 4

4. At the end start the survey and check the correct acquisition of the data from sensors through
the display of the instantaneous values of the measures (await for the sampling of the data; it
usually needs the twice of the set-up acquisition time-gap)
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8.Use of SCRiclG

SCRiclG application may be used instead of datalogger E-Log and BabucABC in case PC may be
left on near the area of measures survey; it may also disconnected from power supply (if operation
assured). In this case a portable computer is usually suitable choice.

The installation of InfoGAP K Edition program obtains easily a ready-to-use configuration in which
is already arranged the use of one or more DMES0Y sensors. At the end of the program’s

installation procedure, KConfig program will be started automatically; this program configures the
DMES809 used sensors.

Before the installation of InfoGAP K Edition program make sure that InfoGAP hasn’t been already
installed into PC.

Since beginning the program allows the use of one DMES09 sensor at least; it’s possible add new
DMES09 sensors pressing key Add. In any case you have to specify the univocal /d for every sensor
of the list; in order to do it, at first select the sensor in the list, then press key Edit; the sensor Id
corresponds to last three numbers of serial number, that is printed on the back of the sensor’s
container.

At the end of the procedure close KConfig application. SCRicIG program now is ready to start: it

uses PC’s serial line 1 like default set-up; in case you use a different serial port, modify this
parameter by SCRiclG application; make reference to on-line guide for further details.
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9.Use of InfoGAP and InfoFlux
processing programs

The processing of the data collected by the system happens by means of InfoGAP and InfoFLUX
programs. InfoGAP (also available in K edition version) storages the sampled data into a file (both
data coming from Babuc A/M, E-Log and BabucABC acquirers and data stored by SCRiclG
application) and allows first evaluation about time trend; /nfoFLUX allows the calculation of the
thermal transmittance. Two programs match in the following way: InfoGAP exports the data on
ASCII file and InfoFLUX imports the same file.

InfoFLUX needs an exact sequence of the columns of the data included into ASCII file:

Column 1: date / hour;

Column 2: flow;

Column 3: inside temperature;
Column 4: outside temperature 1;
Column 5: outside temperature 2.

If 4 temperature probes have been used, this is the sequence of data columns:

Column 1: date / hour;

Column 2: flow;

Column 3: inside temperature 1;
Column 4: inside temperature 2;
Column 5: outside temperature 1;
Column 6: outside temperature 2.

and the exportation from InfoGAP has to be obtained following points below:

1) Start InfoGAP program; it’s considered that the data coming from the acquisition
instruments have been already stored into program’s file

2) Select (from the file’s navigator) the instrument and the survey that contains the data to
scan;

3) Select the quantity FLUX termico and Insert in the folder by means of mouse’s right key or
from menu Edit; new window opens and shows that all processing’s elements of that
quantity (minimum, average and maximum values) are selected for next processings; tick-
off and activate only box of average value (it’s the only value that interests to /nfoFLUX
program); or keep the already ticked-off box in case the acquirer has been programmed to
store only the instantaneous value every 15 minutes;
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B |nfoGAP 2.2.1

Fle Edit View Folder Computational Modules Format  Utlitiss  Internet resources  Windows  Help

— BT & ~d @
Datab h 5
|List avalable data |Databaseh1 63441641 242008 11:05:00
=3 Dalabase Channel ‘ Unit of measure | Acguisition rat.. | Sensor Input | Measure | Measure Properties
=9 1634 BAT Teria Y 00:01:00 12 Tension battery
3 04/03/2008 16:20:00 HHFLUx TERMICO Wi 00:15:00 1 Thermnal fux ML
3 0440372008 17:36:55 % TeSUpeRFIC °C 00:15:00 2 Temperature suface
1 16/12/2008 03:15.10 % TeSUpeRFIC, ‘T 00:15:00 3 Temperature surface
e # 16/12/2008 11:0500 %TeSUpeHFIC. C 00:15:00 4 Temperature surface

Q1712200103000
0 2212/2008093313 [k L

Comman time interyal: 161242008 11:15:00 - 16/12/2008 23:30:00
Select time interval:16/12/2008 11:15:00 - 16/12/2008 23:30:00

Elaborations Sengor [nput Elaboration rate ..
FLU: TERMICO st 16:00:00

1BA2/2008 110

=& 1E/12/200...

1B/12/2008 23 TeSUpeRFIC. 2 15:00:00
FIE 16/12/200.., 16122200811, 16/12/2008 23.... TeSUpeRFIC. lst_1 3 15:00:00
[ 162122200, 164222008 11 16/12/2008 23 TeSUpeRFIC Ist_1 4 15:00:00
< | |
Stato Update Empty Close 12
Stato 23/01/2003 12:40

4) Return into navigator and repeat the previous procedure following the choice sequence of
the quantities Inner temperature (two, if available), and then two quantities Outer
temperature; the quantities temperature may have the same name, so to find out the inner
one, use the number of acquisition channel of the instrument; furthermore it’s possible carry
out a graphics preview (from InfoGap program) that shows the quantity’s trend in time of
the inner temperature and outer temperature too;

5) Return to file-holder and select the processing interval (Select Interval) from menu Folder
or press right key of the mouse on file-holder’s window; if you want, you can set-up the
starting-time of the period so that it’s rounded-off/up to quarter of an hour (i.e.. 15:00,
15:30, 15:45);

6) Select the option Elaborate data every and input a processing period of 15 minutes
(0-0-15-0); select the option Use the original data in case the instantaneous values have
been stored at 15 minutes intervals.

7) Carry out the data extracting and, after fast check, display them into a table (pressing right
key of the mouse on the file-holder window and selecting Table); it has to show the data
collected by the system during specified period;

8) If the table shows the expected data, export them as follow: return into file-holder and,
pressing the right key of the mouse on its window, select Save on file...(it’s available for
InfoGAP 2.1.2.0 versions or newer); specify the name of new or existing text file which at
the end of the exporting procedure will include the surveyed data; it’s recommended to save
the text file into folder Program/InfoFlux/DATI.

9) Start InfoFLUX application; carry out (through Data import key) the import of the
previously created file; afterwards perform the program in order to obtain the expected
processings.

For further information about the above mentioned procedures make reference to manuals of their
programs.
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9.1.InfoFlux Program

InfoFlux program has been made in cooperation with ANIT (National Association for thermal and
acoustic insulation) in order to value the thermal transmittance of a building, considering measures
under way of the thermal flow and of the surface temperatures of the inner and outer side of the
building. The program imports the data measured with LSI LASTEM dataloggers and sensors,
processes them and calculates the conductance of the building through two different methods: the
method of the progressive means and the method of black box identification.

il \: 7

InfoFlux

In situ calculation of
thermal conductance

The vae of the current software and relative calculation results,
ate Under the sole capability and responsibility of the yaer

I agree ;f dant agreeti

9.1.1.Data input

Press key Data import; now you can see the window Numbers of inputs and select the number of
the used channels: 5 channels (flow, 2 inner temperatures, 2 outer temperatures) or 4 channels
(flow, 1 inner temperature, 2 outer temperatures). Later it’ll open the dialog window Open that
allows to select the text file of the data generated with InfoGap program, like described in previous
paragraph.
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nfoFlux - [C:\Documents and Settingsimarco.l SINETADesktop\flux. txt]

Data input Data import | Date Huour Flu [ #1iE] ‘T\n [ Tout1 [T] ‘Tout,Z I’ i‘ Measursment start:
- 1161272008 11:30:00 750 18,14 12,09 12,02 Date: [16/12/2008
- 2[16/12/2008 11:4500 570 18,03 1213 12,05
3| 16/12/2008  1200:00 £.00 17.59 12.09 12.02 Hour: [17:30:00
4/1612/2008 121500 .70 17,35 12,09 12,02
5|16/12/2008  12:30:00 740 17.99 12,05 12,02 Messurement end:
6|16/12/2008  12:45:00 7.80 17,99 12,21 1213
r 7| 16/12/2008°  13:00:00 890 18.03 12.59 1247 Date: [16/12/2008
8|16/12/2008 131500 310 18,06 12,62 1255
- 9|16/12/2008  13:30:00 970 18,10 12,74 12,65 Hour: [23:30:00
10| 16/12/2008]  13:45:00 10,30 18,10 12,78 12,70
17| 16/12/2008]  14:00:00 1050 18.14 12.78 12,70 Samples nurmber:
12| 16/12/2008) 141500 330 18,18 12,85 12,78 43
- 13| 16/12/2008]  14:30:00 970 18,18 12,85 12,78
14| 16/12/2008]  14:45:00 200 18,14 12,78 12,74 Sampling rate:
15[ 16/12/2008]  15:00.00 790 18.10 12.70 12,66 I3
16| 16/12/2008] 151500 750 18,03 12,66 1262
- 17| 164122008 15:30:00 740 18,03 1251 1247
18| 16/12/2008]  15:45:00 7.30 17,99 12,24 12,24
19| 16/12/2008]  16:00:00 720 17.95 12.21 1217
20| 16/12/2008] 161500 730 17.91 1217 1213
21| 16/12/2008]  16:30:00 7.00 17.91 12,05 12,02
22| 16/12/2008]  16:45:00 .70 17.87 11,94 11,94
23| 16/12/2008]  17:00:00 .40 17.84 11.86 11.83
24| 16/12/2008]  17:15:00 10,50 17.39 11,79 11,75
26| 16/12/2008]  17:30:00 11,10 18,10 11,64 11,60
26| 16/12/2008]  17:45:00 920 18,10 11,52 11,48
27| 16/12/2008]  18:00:00 850 18.06 11.52 11.48
28| 16/12/2008]  18:15:00 830 18,06 1.4 11,37
29| 16/12/2008]  18:30:00 740 18,03 11,29 11,29
30/ 16/12/2008]  18:45:00 8.70 18,03 11,14 11,10
Fieady 11.41 23/01/2003

The table shows all inputted data; on the top right you can read the concise data of the measure:
start and end of measuring, number of the data and sampling interval.

9.1.2.Data processing

After their input the data must have first processing: by every time step you obtain only one value
for inner temperature, consisting of the mean of measured values, and at the same time only one
value for outer temperature.

nfoFlux - [Data processing]

- Tim Flus [wiem?] | Tin[T] | Tout [T |IZ|W/mZK] ﬂ TSWWHEEW“"”E"SW
Data 1 Th o0 75 18,14 1206 1.2490
processing 2 ohis 57 18.03 1209 0.95% 12l
£ ] 6.0 17.99 1206 1.0110
- 4 hes 67 17.95 1208 11366 LTS DR e YRS N
5 ihoo 7.4 17.99 1204 1.2427
- 5  1his 78 17.99 1217, 13402 swim W
7| thaw 29 18.03 1263 1.6182
5 1h4s 1 18.06 1259 1.8621
- 3 anom 97 1810 1270 1.7963 Sy |
0 zhig 10.3 18.10 1274 1.9216 ; ; ; ; ;
T 05| 814 1274 15444 TV GO Andm 35 mds @00 10h00 1200
12| hég EE 18.18 1282 1.8453
13 shoo 97 1818 1282 1.8080
- 4 3w 80 1814 1276 1.4870) Bl e
15 shan 78 18.10 1268 14576
16 3heg 75 18.03 1264 1.4100
- 17| 4hoo 74 18.03 1243 1.33%7
18 4an1s 7.3 17.99 1224 1.26%
[E ] 7.2 17.95 1219 1.2500
20 4new 73 17.91 1215 1.2674
21 5h 00 7.0 17.91 1204 11915
2| shis 67 17.67 1194 17129
@ sha 6.4 17.64 1185 1.0676
24 Eheg 105 17.99 1177 1.8861
5 Eh 00 1.1 18.10 1162 1.7130] 0c : H : H H
26| Bh15' 92 1810 1150 1.3939 Ohoor Thag 3h4g' Shas  BhO0  10hOD° 12k 00
27| eha 85 18.06 1150 1.2957
28 Eh 45" a3 18.06 1139 1.2444, Instantaneous conductance
2 vhoo 74 18.03 1129 1.097 2.0 WK,
|  7hig a7 18.03 1112 1.2590
3 Phan 92 18.03 1095 1.2994 1.6 Wiik|
@  heg 95 18.06 1084 1.32%
@ hoo 93 1810 1085 1.2845 12 Wik - A
34| shig 109 18.18 1074 14851
3| shan 107 1825 1053 1.39%4 ——
% oheg 1.7 18.37 1057 1.5000
| shoo 1.6 18.41 1042 14508
3| shis 120 18.45 1033 14769 QY
| sha 11.9 18.48 1021 1.438 : ; ; ; ;
40| shes 127 1852 w010 1s08| ~| O Y R 345 a5 @hor  10h00 1200
Fieady 11:49 23411 /2009
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It displays the diagrams of flow @, of temperatures (inner temperature: red colour, outer
temperature: blue colour) and of the instantaneous conductance, that consists of:

@rt)

O To-1.0

9.1.3.Data export

It’s possible export the data into Excel file selected by the user. This file will consist of three work-
sheets that include the measured data, the processed data and the data of progressive means
respectively.

The export key activates itself only when the means have been calculated.

9.1.4.Method of the Progressive Means (Average Method
ISO 9869)

The method of progressive means calculates the conductance using at every instant the average
values calculated on all previous instants, instead of the instantaneous values of flow and
temperature. At every sampling instant it reports the average flow values, average temperatures and
conductance (disguised as table and as diagram too). Furthermore it highlights the final values
calculated using all available data.

The final value of the conductance should be the closest to the real value of the building. By the
diagram you can see if the system converges or if it has still considerable fluctuations (the system
may be considered like converging when its conductance value fluctuates around the horizontal
asymptote with maximum range of 0.05 W/m’K).

The U transmittance is obtained adding to the conductance the contribution of liminal resistances
Rse (outer liminal) and Rsi (inner liminal); this is the formula:

v:——
Ri+7+Re
C

In case of horizontal thermal flow (i.e. vertical walls) it’s considered Ri=0,13 m*K/W and
R.= 0,04 m’K/W, according to tabular values under UNI EN ISO 6946 rule.
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9.1.5. Black Box Method

"Black-box" is an identification method used when the physical system (in our case: the wall) isn’t
known; it considers only the knowledge of the time series of input data (inner and outer
temperature) and output data (the flow).

T({t) ———>

1
) — | >

Picture 9 - diagram of black-box model

By means of the data (using a statistic method) you can obtain the physical characteristics of the
wall, and in this way obtain the conductance. I.e. we suppose that at some time the flow depends
linearly on: the value of the same flow in previous na steps, the value of the inner temperature in
previous nbl steps and the value of outer temperature in previous nb2 steps. So we can write
following formula, where the coefficients a, bl, and b2 are unknown.

Dt,) +a; @t) +...+8 @(thas) =

=Dy Tiftns) oo+ Donps Ti{tones ) +
+ by Toftns) + ..+ Bopee Toftnnz)

Fix the number of steps na, nbl and nb2, and calculate the coefficients na, bl and b2 that minimize
the quadratic deviation between the value of calculated flow and measured flow.

The program calculates all type models at change of time steps na, nbl and nb2 (flow, inner
temperature and outer temperature respectively), with:

Ndmin = N8 = M8max
nb1mis < nb1 < nb1mas
nb2min = Nb2 = Nb2max

For all valid models (the validity of the model depends on the tolerance t) it calculates the

conductance:
nbT nbz

I_I%_‘b.f.n 'nﬂzbé‘.n

= na
1+3a, 1+}3a,

n=1

Using the obtained values, it calculates the average conductance and the standard deviation.

In order to start the calculation the user has to input following parameters::

* pa minimum and maximum,;
e nbl minimum and maximum,;
e nb2 minimum and maximum,;
e tolerance t.
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9.1.5.1.Selection of the parameters

Here below you can find the qualitative information about the selection of the parameters.

In winter measures the dependence of the flow value at ¢ time on other values of temperature and
flow of the number of previous time steps usually configures as follow:

na: the previous flow values (that are usually changeable, but don’t have excessive ranges) may be
considered up to max 2.5 previous hours (1-10 time passages);

nbl: the values of inner temperature (that usually have a fluctuation range of 3-4°C) may be
considered up to max 2.5 previous hours (1-10 time passages);

nb2: the values of outer temperature (that usually have wide fluctuations >10°C) influence the flow
measured at t0 time in measure of supposed time-lag value of the wall; this value may be calculated
(UNI EN ISO 13786) or may be estimated considering the type of wall. The table summarizes some
values that are usually considered like valid time-lag values. The time passages are valid around the
estimated time-lag, i.e. the direction is: during 8 hours from 30 to 32 passages and not from 1 to 32
previous time passages.

Wall type Time-lag
Wall made of high thickness filled bricks ( > 100 cm) >40h
Wall made of high thickness filled bricks (> 50 cm) 20-40h
Wall made of middle thickness filled bricks (> 25 cm) 8-20h
Double boarding made of hollow bricks with interspace (30 cm)6 - 10 h
Cls prefabricated panel 4-6h

For measure conditions different from the mentioned cases, the coefficients have to be valued every
time, taking into consideration the parameter that influences the flow measured at ¢ instant.

When the parameters have been inputted press key “Calculate” that starts the calculation of all
models at change of same parameters. In the summarizing table you can see the na, nbl and nb2
parameters for which there are valid models, and furthermore following quantities:

* Dphi = quadratic deviation between calculated flow and measured flow;

e DC = difference between the conductance calculated using bl coefficients and the
conductance calculated using b2 coefficients;

* C = average value of two conductances at above point .
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Parameters
to input Conductance: mean and Conductances

standard deviation diagram
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Calculate Crmean  [TB288 Wik 20wk,

Time lag ingide

temperature steps [hbl) h_ W

" . - Standard
Time lag outside 4 it 04001
EIEERT AT ) h_ W Filter results deviation 1.6 WK
Tolerance ,m— Umean 07414 Whinis
Black-box na [ no1 | nbi2 | o |oc Ic iz :
method 1 2 1 B 0644 0042 02779 :
z 2 1 3 00054 02831 :
T T 0a WK :
4 7 [3 10 00532 A 12372 ;
5 7 10 3 00988 | 1.0520 :
3 E] 3 5 0.0991 1.0638 ik - -~ :
7 a 3 3 00275 | 12080 . :
a 10 3 3 00208 | 10895 :
[ 10 g [ 0.0582 1.0882] 0.0, :
i 2 4 7 3 11 132
10 10 3 3 ooz | 12088
11 10 7 3 0046 | 1079 _—
12 10 10 a 00525 | 03206 B

2% i

R

B Wi

3w

Wit [ B R .
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1] 2| el 4 5
a 0.8234 0.03m
b1 0.0640
b2 1.0266 -3.2502 37364 -0.3110 -0.7346 -3
i
Ready
Summarizing table Diagram of the flow Coefficients
of valid models corresponding to
selected model

It calculates the Cm mean and the s standard deviation of the C conductances. These may be read
on the top right of the diagram, the continuous red line indicates the Cm average value and two
broken lines have level Cm - s and Cm + s.

Selecting one row of the results table it draws the diagram of the flow calculated using the
corresponding model (calculated flow: red colour; measured flow: black colour) and reports into the
below table the a, bl and b2 coefficients.

The key "Filter results" deletes all models that have C conductance not included inside the interval
[ Cm-s,Cm +s ] and recalculates the mean and the standard deviation on the base of left models.

Select tolerance value t=0.05 and you should obtain 50 operative models at least; in this way the
result could be considered like valid value.

Also in this case the U transmittance is obtained adding to the conductance the contribution of
liminal resistances Rse (outer liminal) and Rsi (inner liminal); this is the formula:
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1

1

gz ——
Ri+7+Re
C

In case of horizontal thermal flow (i.e. vertical walls) it’s considered Ri=0,13 m’K/W and
R.= 0,04 m*’K/W, according to tabular values under UNI EN ISO 6946 rule.

9.1.6.Condition of use of two conductance calculation
methods

The utilization conditions of two proposed calculation methods are the following:

* Thermal flow with not too reduced values: on average flow value ® > 5 W/mgq;
e Temperature difference on average A7 > 10 °C.

If before and during the measure it develops a stationary condition and the wall (owing to its time-
lag) is “gone on steady state” we recommend to use the method of progressive means.

If the condition is variable and the wall has a maximum time-lag of 10 hours it’s possible use both
methods.

If the condition is highly variable and/or the wall has high time-lag values we recommend to use the
black box method.

The use of both methods (if possible) gives conductance values with differences of about 5%
maximum.

9.1.7.Statement

InfoFlux program produces a statement where the user may write the information about the header
and select the data tables and the diagrams that he want include. The statement may be printed and
stored in DOC or HTLM format.
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