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Introduction to DTS

DTS = Distributed Temperature Sensing

Measuring temperature along a fibre-optic cable in a sewer pipe

Method to localize inflows into sewer pipes (“exactly where are the
inflows to my system?”)

DTS technology exists since 1980’s but application in sewers
only since 2009
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DTS monitoring principle

f \ Laser Pulse |
L. L A VAVA VAV
Backscattered light
<Ant‘r$luhaammpnnenﬁ : Stokes components >
Ra:.rllaigh
2. Brilouin ff|  Brllouin
Raman Raman
A Whv&fﬂn;_m

3 .  Average reflections over Ax (e.g. 1 meter) and At (e.g. 30 seconds)




GRUPPO

=CAP

office Cologno Monzese

temperature:
blue = 20°C

red = 23°C

30 minutes

computer

A
v

50 m of cable

LA TUA ACQUA IN BUONE MANI



GRUPPO

=CAP

office Cologno Monzese

temperature:
blue = 20°C

red = 23°C

30 minutes

computer

A
v

50 m of cable

LA TUA ACQUA IN BUONE MANI



GRUPPO

DTS cable
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Overview DTS results

dts data DTS-Cemusco-Via-Masaccio

no data (calibration)

500m @ 0,5 m =
1.000 locations

42 hours @ 1 minute =
no data (battery

2.520 time-steps
change)

in total

2.520.000 values/pixels
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Overview DTS results
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Overview DTS results

dts data DTS-Cernusco-Via-Masaccio
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Overview DTS results

dts data DTS-Cemnusco-Via-Masaccio
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I ‘sewer data’

LA TUA ACQUA IN BUONE MANI



DTS results: normal spills

dis data DTS-Cemusco-Via-Masaccio

very low flow velocity: ~ 50 m

per hour
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DTS results: normal spills

dts data DTS-Cemusco-Via-Masaccio
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DTS results: normal spills

dts data DTS-Cemusco-Via-Masaccio | [
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DTS results: artificial spills
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dts data DTS-Cemusco-Via-Masaccio
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Test 2

5 Via Masaccio
Cernusco sul Naviglio, Lombardije

(U~ Street View-jul. 2015
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Test 3

dts data DTS-Cernusco-Via-Masaccio
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dts data DTS-Cernusco-Via-Masaccio
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dts data DTS-Cernusco-Via-Masaccio

16h09

6L

~15°C







Wastewater in a storm water sewer
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Storm water in a foul water sewer
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Lake into combined sewer
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DTS within a Framework for Infiltration and Inflow

® DTS =tool, not objective!
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Presentazione a cura di:

Giovanni Vargiu

Amiacque

WWWw.gruppocap.it

iovanni.vargiu@amiacque.gruppocap.it
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