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dalnssouveadasile
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Lﬂ%flmﬁa’;’mqmmﬁLLazmm%ué’uﬁmé (Temperature & Humidity)
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Lﬂ'%laqémmuazﬁ’uﬁﬂﬁﬁazﬁa (Data Logger)

5.1.3.1 ﬁfmfnuazamﬂwﬂug’fﬁamgﬂLﬂéaaﬁaaﬂwqaﬁWLaua
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ANSUANIUASTIVRANIUNTTLARDUAIVDINIAAU

FIUN1INTIVFUANINNTNNNULATAARUNTA] LNaNTITaNNTBLUAEY

1.an i1y

#widn (Protection box) Mun# [Tlsiund Lasaaaeulalel

fuiudeya (Terminal Box) Mun# [Tlsiund Lasaaaeulale

2anwnsvheanuveaasasduauaziiudoya (Data Logger)

anuznsldau Clund Mlaiunf U asyaasulile
mseuteya Llun@ Mlaiunf Lasraasuliils
AD1ULNSWOUABNULUALHDS Mun# [ aiun@ Lasraasuliils

3. dnmnsinenuvesnaaaousedumaiiinuazgunsaldsdiyaias (Router)

anuznsldau Cund Mlaiunf Lasraasulils

A0ULNSLTBUND SN Llun@ Mlaiunf Lasraasulils

4.80TWN15VN9UVDILUALADS (Battery)

anugnsldnussninatenseiuunilyansad Uszgln 133 Volt.

anmugnsldnulagliweuiuundleaead Uszgln 132 Volt.

5.anmnsvinnuvasidenddayauuunatedasdyaiu (Multiplexer)

anuznsldnuMux.1) Mun# [ Msiund Lasraaeuliils
anuznslgnuMux.2) Llun@ [ Msiund Lasraaauldils
anuznslgnuMux.3) Llun@ [ Msiund Lasraaaulils

6.801MN1591191UYRINTARERYYITTUUAINGA (Digital Port)

anuznslgauDP.1) Cund [ Msiund Mnsraaeulaild

an1uzn1slgauDP.2) Cund [ Msiund Lasaasulils

7.40MMN1519UBLATBINNISLARBUA2YRINIAAU (In Place Inclinometer)

#@01ueN15hEau (IPL.1)

Vun@ [ Msiuns Lasraaaulals

A@01uEN15hEau (IP1.2)

Vun@ [ Msiuns L asraasulils

Mip1 1 Mipi1 2 Mipi1 3 (i 4 Ol s Clipia 6

Mip1 1T M1 ot Mipr 3t Oeaar Oea st Cieet 61

Mipi2 1 Mipi2 2 Mipi2 3 (P2 a ez 5 L2 6

Mipi2 17 M2z 2ot Mip2z 31 Oeizat - ez st Cieiz 67

=R

Clipry 77

Lip2 7

Clipr2 77

Cipi1 8

=R

Lipi2 8

Lipi2 8T
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8. ANINNITHTUVBUATINTIDINLTIAUUN LUNIAaRUY (Piezometer)

anugnsldau (P) Mp.1 Cp.2 Cp.3 Clp.ag Cp.s
Mp1 T [lp2 T Llp3 T [lpa T Llps T
Mun i Hashaaeulale

9. AMWNMSIUYBLATaeRIRTAUSINAEl (Rain Gauge)

anunsldau Clund Mlin Hashaaeulale

10. amwmiﬁqmwaaLﬂ‘%amiw’i’ﬂqmwgﬁLLaxmqu%uﬁuﬁws‘waammﬂ (Thermometer and Humidity)

anugnsldanuy Clund Msiund Uasavaeulsile

11. @nMWnNsnuvasunslaagas (Solar cell)

anugns iy Muni Cllsiun@ Uasavaeulsile

12. semsnanvudiunIaslis/gunsalivedidouuay

1. WA ULUAMBS 71U 2 VilD
2. peawnsessuAuaziudaya (Data Logger)
| A I a ¢ & ¢ 1 o
3. DOANADITONRDDUMBIIUALATYUN TS QYU (Router)

4. paadudendslayauuuviangdesdnye i (Multiplexer)

a1ie LWaguunuL U IvdoRniviuneen1sldeu
awie yihnuldund
awie yihnuldund

aw WiensvaeuTINiuAIsseuLannuToya

BB eeeeeeeeeeeeeeeeeeeeeeeeeeneeeeeeeeeeeeeseeeseeeeneneneenee
(oo )
(NSUNSNEeINTEIE)
o1V T 1 I CU
fnsinaeunishnsagunniiu
i
SR )
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A011n39990 A IANITLSINARLFHNN AIUAAREFNN d1LNaLTae Jsnindedlug

1.an i1y

#widn (Protection box) Mun# [Tlsiund Lasaaaeulalel

fuiudeya (Terminal Box) Mun# [Tlsiund Lasaaaeulale

2anwnsvheanuveaasasduauaziiudoya (Data Logger)

anuznsldau Clund Mlaiunf U asyaasulile
mseuteya Llun@ Mlaiunf Lasraasuliils
AD1ULNSWOUABNULUALHDS Llun@ Mlsiund Lasraasuliils

3. dnmnsinenuvesnaaaousedumaiiinuazgunsaldsdiyaias (Router)

anuznsldau Cund Mlaiunf Lasraasulils

A0ULNSLTBUND SN Llun@ Mlaiunf Lasraasulils

4.80TWN15VN9UVDILUALADS (Battery)

A01ULNSMNUTERINATaNR A ULN A A Usgalul .-.. Volt. yaenng : biTursleawas
] EE—

anmugnsldnulagliweuiuundleaead Uszgln 4.5 Volt.

5.anmnsvinnuvasidenddayauuunatedasdyaiu (Multiplexer)

anuznsldnuMux.1) Mun# [ Msiund Lasraaeuliils
anuznslgnuMux.2) Llun@ [ Msiund Lasraaauldils
anuznslgnuMux.3) Llun@ [ Msiund Lasraaaulils

6.801MN1591191UYRINTARERYYITTUUAINGA (Digital Port)

anuznslgauDP.1) Cund [ Msiund Mnsraaeulaild

an1uzn1slgauDP.2) Cund [ Msiund Lasaasulils

7.40MMN1519UBLATBINNISLARBUA2YRINIAAU (In Place Inclinometer)

an sl (IP1.1)

Mip1 1 Mipi1 2 Mipi1 3 Mip1 4 Ol s Ceie Oer7z o Oiels
Mip1 1T M1 2t Mt st Mipiar Cee st Ot et Cher 77 Cliel st
Mun lsiun@ Olasaaeulails

an N1l (IP1.2)

Mipi2 1 Mipi2 2 Mipi2 3 Mipi2 4 ez 5 Cleze  Opz7 ez 8
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8. ANINNITHTUVBUATDINTIDINLTIAUUN LUNIARUY (Piezometer)

anugnsldau (P) Mp.1 Cp.2 Clp3 Clpa [ps
Mp1 T [lp2 T Llp3 T [lpa T Llps T
Mun# i Hashaaeulale
9. AMWNMSIUYBLATaeRTIRTAUSIN el (Rain Gauge)
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anugnsldanuy Clund Msiund Uasavaeulsile
11. @nMWnNsnuvasunslaagas (Solar cell)
anuznsldnu [und Mlsiun [nsreaeulaild yaeg : laiunslyanisad

12. semsnanvudiunIaslis/gunsalivedidouuay

1. WA ULUAMBS 71U 2 VilD
2. peawnsessuAuaziudaya (Data Logger)
| A I a ¢ & ¢ 1 o
3. DOANADITONRDDUMBIIUALATYUN TS QYU (Router)
4. paadudendslayauuuviangdesdnye i (Multiplexer)

5. nEARNIAIUANNTYI ST INYaslea1wad (Charge controller)
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aolingavdn o Wunwedde znas drukiyu vial 7 drvausiya 3nsduua Jmingnsing

F18N1TATIRHAUANINNNTVINNULAEAAgUNTA] LiNanTIvTauviTaIFeY

1.anwinnly

gwidn (Protection box) Mun@ [ liung Ulasavaeulyls

giiiudoya (Terminal Box) Mun [Taiund Clasaeaeulails

2.4MwNsTineuvaLAIassuAasiiudaya (Data Logger)

anuznsldany Clund Mlsiuna asyeaeulyly
nseudeya Clund Miuni Casaeseulails
anurnsWeNseiuLunwes  [un@ Mlsiuna Uasyeaeulyly

3.dnmunisinsnuvasnsesdaudedumesiinuazgunsaldedeysya (Router)

anuznsldau Llund Mlsiuna Uasyeaeulyly

anuznslBumeasidn L und Mlsiun Uasavaeulyls

4. 40MWNSVINIUVDIUUALABS (Battery)

anugmsldnuseniaeudeiuundlyangad Uszglnl 134 Volt.

anuzmsldnulagld@enivundleaiead Usqll 132 Volt.

5.80MN59uTesAFendetayauuunatetasdynu (Multiplexer)

anurnsFu(Mux.1) Muna Claiund Uasyeaeulyly
anugnsignuMux.2) L und [ Tbiund Ulasyeaeulyly
anurnshFu(Mux.3) Llund Claiund Uasyeaeulyly

6.80MNN1TVINUYBINTADHYYIUITLUUAINDA (Digital Port)

anuznsidan(oP.1) Clund Claiund Mnsraaeulils

anuznsldau(DP.2) L und [ Tbivnd Ulasyeaeulyly

7.80MMN15YN9IUVBLATRINNISIARBUAIYRINAAU (In Place Inclinometer)

#@01uzNshEan (P1.1)

Mun# Claiund Uasyeaeulyly

#@01ULNShEau (P1.2)

Muna [ liung Uasqaaeulyls

Mipi1 1 Mipi1 2 Mipi1 3 Mipi1 4 Clipit s Cliei1 6

Mip1 1T M1 21 Mipr 31 Mgt Ceer st Cliela et

Mipi2 1 Mipi2 2 Mipi2 3 Mipi2 a Clipi2 5 Clipi2 6

Mipi2 17 Mipi2 21 Mipi2 31 Mipizat Ceiz st Clieiz et

i 7 Ll 8
Clhet 77 Cieea st

ELYE): ANFYYINYIN

- T

L2 7 Llpi2 8

Cleiz 77 Cieiz st
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8. ANINNISNIUVBLATINSAATALTIAULN TuNaRY (Piezometer)

anugnsldau (P) Mp.1 Cp.2 Cp3 Cpa Cps
Mp.1 T Clp2 T Clp3 T Clpa T Clps T
Mund [Tlsiun Lasaaeulalls

9. AMWNMIIUTBLATEIRIITAUSINAULEY (Rain Gauge)

anuznslganu Clund Mlaiun Lasaaeulails

10. 8ATMNMMIN9IUYBIATDINTIAINQUNYIUATAMUTUTUINSYB981N1A (Thermometer and Humidity)

ANULANT TN Lund Mlsiun Ulasavaeulyls
11. @A1WN159IN9 UYL lYawas (Solar cell)
ANULNNT TN Mun@ [ liung Ulasyeaeulyly

12. iemsnendudiuaTasiie/aunsalinadeganuay

1. WAsULUALMES 91U 2 Nl
2. peawpsessuAaziiutoya (Data Logger)
3. paanassdousedunesilauazaunsaldsdyain (Router)

4. papsidendwayauuurangtesdyy i (Multiplexer)

a0 LUAguunuL U IdeLAN IR 1gn1slgeu
awe vienlaiun@
ave WienTadeusiniuiAsessuaziutoya

anne WensiadeuiuiuasaeuLazivleya

BD .o
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(nsunSwensosdl)
LT K120 WO CU
frmaaounsindagUunsaiu
Y
(oo )
(NSUNSWINTEIA)
1T o1 I CIR

NRP/GFE/RT2562/P05099/RT038




FI8ANTATIVFBUANINATINNULAEAIAgUNTA] LiNanTINTauTaIAYY

AMMUANTINTIRNANIUNTITHARDUAIVDINIANU

sUuansn1sufiRuluauu

sUkansnslisuuasAndsuumneiiiisilu 2 nie

NRP/GFE/RT2562/P05099/RT038
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o Y X 4 < o o o ' ° ' ° @ v W a ¢
d07UATIAIN AU WUNUIEULND e‘[f\l‘l/ﬂ UTUNIYLID 'Viﬁd q m‘uau,mga AANDAULLA JWNINYAINAL

1.an i1y

#widn (Protection box) Mun# [Tlsiund Lasaaaeulalel

fuiudeya (Terminal Box) Mun# [Tlsiund Lasaaaeulale

2anwnsvheanuveaasasduauaziiudoya (Data Logger)

anuznsldau Mun@ [ Msiund U asyaasulile
mseuteya Mun# [ Msiund Lasraasuliils
AD1ULNSWOUABNULUALHDS Mun# [ aiun@ Lasraasuliils

3. dnmnsinenuvesnaaaousedumaiiinuazgunsaldsdiyaias (Router)

anuznsldau Mun@ [ Msiund Lasraasulils

anuznsledumesiin Mun# [ Msiund Lasraasulils

4.80TWN15VN9UVDILUALADS (Battery)

anugnislinussninavenseiuundleanaad  Usegl 13.6 Volt.

anmugnsldnulagliweuiuundleaead Usgqln 13.4 Volt.

5.anmnsvinnuvasidenddayauuunatedasdyaiu (Multiplexer)

anuznsldnuMux.1) Mun# [ Msiund Lasraaeuliils
anuznslgnuMux.2) Llun@ [ Msiund Lasraaauldils
anuznslgnuMux.3) Llun@ [ Msiund Lasraaaulils

6.801MN1591191UYRINTARERYYITTUUAINGA (Digital Port)

anuznslgauDP.1) Vun@ [ Msiund Lasraasulils

an1uzn1slgauDP.2) Cund [ Msiund Lasaasulils

7.40MMN1519UBLATBINNISLARBUA2YRINIAAU (In Place Inclinometer)

an sl (IP1.1)

Mip1 1 Mipi1 2 Mipi1 3 Mip1 4 Ol s Ceie Oieet 7
Mip1 1T M1 2t Mt st Mieaar Oea st Cer et Clipla 77
Mun lsiun@ Olasaaeulails

an N1l (IP1.2)

Mipi2 1 Mipi2 2 Mipi2 3 Mipi2 4 ez 5 Clrze  Clipi2 7

Mipi2 17 M2z ot Mipi2z 31 Mipzat Oeiz st Cez 61 Cliplz 71
Mun Clsiun@ Olasaaeulaile

Cipi1 8

=R

Lipi2 8

Lipi2 8T
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8. ANINNITHTUVBUATINTIDINLTIAUUN LUNIARUY (Piezometer)

anuznislden (P.) Mp.1 Cp.2 Cp.3 Clp.ag Cp.s
Mp1 T [lp2 T Llp3 T [lpa T Llps T
Mun Cllsiun Hashaaeulale

9. AMWNMSIUYBLATaIRIRTAUSINAElY (Rain Gauge)

anunsldau Clund Msiund Hashaaeulale

10. 8AINNTINUVBUATDINTIVINYUNYTUATANUTUFUANSVD92INA (Thermometer and Humidity)

anugn1slganu Clund Mlaiund Uasaaaeulaile
11. #AMWA59IN91UVR IR LA NYad (Solar cell)
anugnslgau Vun@ [ Nyiun# Uasaaaeulsile

12. semsnanvudiunIaslis/gunsalivedidouuay

1. WAsukunwmes 319U 1 wile

awn Wasuunulunnesvlladivune1gnsldeu

BB eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeesseeeeenenennee
(oo )
(NSUNSNENTEIE)
o1V LAO M., CU
fpsiaapunshnsagunssifu
BB ettt
(e )
(NFunSnensssel)
Tl L1 W SR
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FIUN1INTIVFUANINNTNNNULATAARUNTA] LNaNTITaNNTBLUAEY

= @ & A a ¢ < 9 ] v ' ° ' ° @ v W a ¢
#01UATIIN U WUNUIUTEING NAIENS 'U'TL!‘WJE&G] 'Viﬁd 8 m‘uau,mga AANDAULLA JWNINYAINAL

1.an i1y

#widn (Protection box) Mun# [Tlsiund Lasaaaeulalel

fuiudeya (Terminal Box) Mun# [Tlsiund Lasaaaeulale

2anwnsvheanuveaasasduauaziiudoya (Data Logger)

anuznsldau Clund Mlaiunf U asyaasulile
mseuteya Llun@ Mlaiunf Lasraasuliils
AD1ULNSWOUABNULUALHDS Llun@ Mlsiund Lasraasuliils

3. dnmnsinenuvesnaaaousedumaiiinuazgunsaldsdiyaias (Router)

anuznsldau Cund Mlaiunf Lasraasulils

A0ULNSLTBUND SN Llun@ Mlaiunf Lasraasulils

4.80TWN15VN9UVDILUALADS (Battery)

anugnsldnussninatenseiuunilyansad Uszgln 6.2 Volt.

anmugnsldnulagliweuiuundleaead Uszgln 6.1 Volt.

5.anmnsvinnuvasidenddayauuunatedasdyaiu (Multiplexer)

anuznsldnuMux.1) Mun# [ Msiund Lasraaeuliils
anuznslgnuMux.2) Llun@ [ Msiund Lasraaauldils
anuznslgnuMux.3) Llun@ [ Msiund Lasraaaulils

6.801MN1591191UYRINTARERYYITTUUAINGA (Digital Port)

anuznslgauDP.1) Cund [ Msiund Mnsraaeulaild

an1uzn1slgauDP.2) Cund [ Msiund Lasaasulils

7.40MMN1519UBLATBINNISLARBUA2YRINIAAU (In Place Inclinometer)

#@01ueN15hEau (IPL.1)

Vun@ [ Msiuns Lasraaaulals

A@01uEN15hEau (IP1.2)

Vun@ [ Msiuns L asraasulils

Mip1 1 Mipi1 2 Mipi1 3 Mip1 4 Ol s Clipia 6

Mip1 1T M1 ot Mt 31 Mipaar Oer st Cieet 67

Mipi2 1 Mipi2 2 Mipi2 3 Mipi2 4 ez 5 L2 6

Mipi2 17 M2z 2ot M2z 31 Mipizat ez 5t Cieiz 67

=R

Clipry 77

Lip2 7

Clipr2 77

Cipi1 8

=R

Lipi2 8

Lipi2 8T
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8. ANINNITHTUVBUATINTIDINLTIAUUN LUNIARUY (Piezometer)

anugnsldau (P) Mp.1 Cp.2 Cp.3 Clp.ag Cp.s
Mp1 T [lp2 T Llp3 T [lpa T Llps T
Mun i Hashaaeulale
9. AMWNMSIUYBLATaIRIRTAUSINAElY (Rain Gauge)
anunsldau Clund Mlin Hashaaeulale
10. amwmiﬁqmwaaLﬂ‘%faamwi’ﬂqmwgﬁLLaxmqm%ué’uﬁws‘waammﬂ (Thermometer and Humidity)
anugnsldanuy Clund Msiund Uasavaeulsile
11. @nMWnNsneuvasunslaagas (Solar cell)
AUy Clund Msiund Ulasaaeulaile wunee : NlWRaUNR

I——

12. semsnanvudiunIaslis/gunsalivedidouuay

1. WA ULUAMBS 71U 2 VilD
2. peawnsessuAuaziudaya (Data Logger)
| A I a ¢ & ¢ 1 o
3. DOANADITONRDDUMBIIUALATYUN TS QYU (Router)

4. paadudendslayauuuviangdesdnye i (Multiplexer)

a1ie LWaguunuL U IvdoRniviuneen1sldeu
awie yihnuldund
awie yihnuldund

P ' 9 A oA oA " a s &
UVF) LNDATIVEBDUIINNULATDINDLYDUADDULADILUA

TD.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeenseeeeeenenennee
(oo )
(NSUNSNENTEIE)
o1V LAO M., CU
Q’maﬁ]aauwﬁaméﬂg&ﬁgﬂmzﬁﬁu
Y
SR )
(NFUNSNEINTEIE)
Wi LAOU.veeeeeeen SR
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FIUN1INTIVFUANINNTNNNULATAARUNTA] LNaNTITaNNTBLUAEY

1.an i1y

#widn (Protection box) Mun# [Tlsiund Lasaaaeulalel

fuiudeya (Terminal Box) Mun# [Tlsiund Lasaaaeulale

2anwnsvheanuveaasasduAuaziiudaya (Data Logger)

anuznsldau Clund Mlaiunf U asyaasulile
mseuteya Llun@ Mlaiunf Lasraasuliils
AD1ULNSWOUABNULUALHDS Mun# [ aiun@ Lasraasuliils

3. dnunsinenuvesnaaaousedumeiilinuazgunsaldsdiyaias (Router)

anuznsldau Cund Mlaiunf Lasraasulils

A0ULNSLTBUND SN Llun@ Mlaiunf Lasraasulils

4. 80TWN15TN99UVDILUALADS (Battery)

anugnsldnussninatenseiuunilyansad Usggln 14.2 Volt.

anmugnsldnulagliweuiuundleaead Uszgln 13.8 Volt.

5.anmnsvinnuvasidenddayauuunatedasdyaiu (Multiplexer)

anuznsldnuMux.1) Mun# [ Msiund Lasraaeuliils
anuznslgnuMux.2) Llun@ [ Msiund Lasraaauldils
anuznslgnuMux.3) Llun@ [ Msiund Lasraaaulils

6.801MN1591191UYRINTARERYYITTUUAINGA (Digital Port)

anuznslgauDP.1) Cund [ Msiund Mnsraaeulaild

an1uzn1slgauDP.2) Cund [ Msiund Lasaasulils

7.40MMN151N9UBLATBINNISLARBUA2YRINIAAU (In Place Inclinometer)

#@01ueN15hEau (IPL.1)

Vun@ [ Msiuns Lasraaaulals

A@01uEN15hEau (IP1.2)

Vun@ [ Msiuns L asraasulils

Mip1 1 Mipi1 2 Mipi1 3 Mip1 4 Mip1 5 Mip1 6

Mip1 1T M1 ot Mt 31 Mipiat Mipa st Mipig 6T

Mipi2 1 Mipi2 2 Mipi2 3 Mipi2 4 Mipi2 5 Miri2 6

Mipi2 17 M2z o1 M2 31 Mipizat Mip2 51 Mipi2 67

=R

Clipry 77

Lip2 7

Clipr2 77

Cipi1 8

=R

Lipi2 8

Lipi2 8T
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8. ANINNITHTUVBUATDINTIDINLTIAUUN LUNIARUY (Piezometer)

anugnsldau (P) Mp.1 Cp.2 Cp.3 [dps Cps
Mp1 T Llp2 T Llp3 T (lpa T Llps T

Mun i Hashaaeulale

9. AMWNMSIUYBLATaeRIRTAUSINAElL (Rain Gauge)

anunsldau Mun i Hashaaeulale

10. amwmiﬁqmwaaLﬂ‘%amiw’i’ﬂqmwgﬁLLaxmqu%uﬁuﬁws‘waammﬂ (Thermometer and Humidity)

anugnsldanuy Muni Cllsiun@ Uasavaeulsile

11. @nMWnNsnuvasunslaagas (Solar cell)

anugns iy Muni Cllsiun@ Uasavaeulsile

12. semsnanvudiunIaslis/gunsalivedidouuay

1. WA ULUAWMBS 71U 1 VilD
2. peawnsessuAuaziudaya (Data Logger)
| A I a ¢ & ¢ 1 o
3. DOANADITONRDDUMBIIUALATYUN TS QYU (Router)

4. paadudendslayauuuviangdesdnye i (Multiplexer)

a1ie LWaguunuL U IvdoRniviuneen1sldeu
awie yihnuldund
awie yihnuldund

aw WiensvaeuTINiuAIsseuLannuToya

TD.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeenseeeeeenenennee
(oo )
(NSUNSNENTEIE)
o1V LAO M., CU
Q’maﬁ]aauwﬁaméﬂg&ﬁgﬂmzﬁﬁu
Y
SR )
(NFUNSNEINTEIE)
Wi LAOU.veeeeeeen SR
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FIUN1INTIVFUANINNTNNNULATAARUNTA] LNaNTITaNNTBLUAEY

1.an i1y

#widn (Protection box) Mun# [Tlsiund Lasaaaeulalel

fuiudeya (Terminal Box) Mun# [Tlsiund Lasaaaeulale

2anwnsvheanuveaasasduauaziiudoya (Data Logger)

anuznsldau Mun@ [ Msiund U asyaasulile
mseuteya Mun# [ Msiund Lasraasuliils
AD1ULNSWOUABNULUALHDS Mun# [ aiun@ Lasraasuliils

3. dnmnsinenuvesnaaaousedumaiiinuazgunsaldsdiyaias (Router)

anuznsldau Cund Mlaiunf Lasraasulils

A0ULNSLTBUND SN Llun@ Mlaiunf Lasraasulils

4.80TWN15VN9UVDILUALADS (Battery)

anugnsldnussninatenseiuunilyansad Uszgln 13.1 Volt.

anmugnsldnulagliweuiuundleaead Uszgln 13.0 Volt.

5.anmnsvinnuvasidenddayauuunatedasdyaiu (Multiplexer)

anuznsldnuMux.1) Mun# [ Msiund Lasraaeuliils
anuznslgnuMux.2) Llun@ [ Msiund Lasraaauldils
anuznslgnuMux.3) Llun@ [ Msiund Lasraaaulils

6.801MN1591191UYRINTARERYYITTUUAINGA (Digital Port)

anuznslgauDP.1) Vun@ [ Msiund Lasraasulils

an1uzn1slgauDP.2) Cund [ Msiund Lasaasulils

7.40MMN1519UBLATBINNISLARBUA2YRINIAAU (In Place Inclinometer)

#@01ueN15hEau (IPL.1)

Vun@ [ Msiuns Lasraaaulals

A@01uEN15hEau (IP1.2)

Vun@ [ Msiuns L asraasulils

Mip1 1 Mipi1 2 Mipi1 3 Mip1 4 Mip1 5 Mip1 6

Mip1 1T M1 ot Mt 31 Mipiat Mipa st Mipig 6T

Mipi2 1 Mipi2 2 Mipi2 3 Mipi2 4 Mipi2 5 Miri2 6

Mipi2 17 M2z o1 M2 31 Mipizat Mip2 51 Mipi2 67

=R Cipi1 8

Clipy 77 Oieea 8T

Lip2 7 Lipi2 8
Ll 77 Lipiz 8T

VELIG) : ANUFYYIUUN

- 3
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8. ANINNITHTUVBUATDINTIDINLTIAUUN LUNIARUY (Piezometer)

anuznislden (P.) Mp.1 Cp.2 Cp.3 Cp.s Clps
Mp1 T Llp2 T Llp3 T (lpa T Llps T
Mun# CTlsiun Uasavaeulsile VANEWR © anednIIn

9. ANMNATINIIUVDILATDINSAATAUTHUUEU (Rain Gauge)

AUzl Mun@ (Tbiund Casaaaeulaile

10. 8AINNFINUVBUATIINTIVINYUNYTUATANUTUFUANSVD92INA (Thermometer and Humidity)

anugn1slganu Vun@ [ Nyiunf Uasaaaeulaile

11. #AMWA59IN91UVR IR L¥ENYad (Solar cell)

anugnslgau Vun@ [ Nyiun# Uasaaaeulsile

12. semsnanvudiunIaslis/gunsalivedidouuay

1. aaﬂLﬂéaaﬁaL%amﬁaﬁumaiﬁml,axqﬂﬂiiﬁ (Router) awme) vihauldund

2e e BIVI cerrrnerennscrnssssssessess s

B e R BIVI v ssessss s

L et BIVI v

OSSOSO BV coorrneenrennernssssesnse s

B et BV oo

SO BV oo

B eteeeree e BIVI) coorrneerrennennssssesssssesss s

D e BIVI) coorrenernnnneenssssessssssess s

L0 e BIVI) coorrenernnnneenssssessssssess s

HnTiaaeu/nengunsal HnTiadeun1snengUn sl
B0 T orrveresserneenss e
(e ) (e )
(USEW 3MNTIusIaiuargIuIIN 9110) (NFUNTNEINTTIA)
I LT, VS SV VI T2 VIS SV R—
fRndaguUnsaiiu fnsinanunshnsagunsniiu

B0 T e
(e ) (e )
(US¥W 3MNTIusIaiuasgIusIN 9110) (NFUNTNENTTIA)
eI 1o, VS SV VI LT VS LY —
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. o - NUYLAY AUYLAY
ANAUN bADIND JUNIU a4 o o P
1A309lle sisgUunsal
IPI1-1 S130209
\rasiloTansiBeiveunany IPI1-2 5130228
(In-Place Inclinometer) IPI1-3 5130229
. IPI1-4 S130234
IPI2-1 S130222
\rsasiloansiBeiveunany IPI2-2 5130223
(In-Place Inclinometer) IPI12-3 S130235
\Spatievausedutinluananiu
2 ) VWP-1 P130505
(VW. Piezometer)
\3esiloTaUsinaninuy
3 ) PL40O-N 1012444
(Rain Gauge)
\n3psilofnonmniiuasanutuduing
q ‘ N UTA-N 1012440
(Temperature & Humidity)
\A3psenuALazTufintoua
5 N OM-1 20130437

(Data Logger)




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

10 m

S411HA3010

Serial/Number:S130209
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
21
36
99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,008 20,007 20,006| 20,005 20,006 0,3418 0,3420

0,2306 17,408 17,410 17,409 17,409 17,409 0,2306 0,2307

0,1161 14,736 14,736 14,735 14,736 14,736 0,1161 0,1161

0,0000 12,027 12,027 12,027 12,028 12,027 0,0001 -0,0001

-0,1161 9,320 9,319 9,319 9,318 9,319 -0,1158 -0,1161

-0,2306 6,641 6,642 6,642 6,641 6,642 -0,2305 -0,2305

-0,3420 4,029 4,028 4,027 4,028 4,028 -0,3424 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
o~ / L 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,35402  0,0615(
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-8,577E-07 3,818E-05  4,232E-02  -5,130E-01 0,0206]

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130228
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 7m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,020 20,018 20,019 20,019 20,019 0,3419 0,3419

0,2306 17,416 17,416 17,416 17,416 17,416 0,2307 0,2308

0,1161 14,733 14,731 14,733 14,736 14,733 0,1160 0,1160

0,0000 12,017 12,017 12,017 12,019 12,017 0,0000 -0,0001

-0,1161 9,305 9,305 9,306 9,305 9,305 -0,1159 -0,1161

-0,2306 6,626 6,625 6,625 6,623 6,625 -0,2305 -0,2305

-0,3420 4,009 4,008 4,011 4,009 4,009 -0,3422 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,40188  0,04374
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-6,593E-07 2,686E-05  4,240E-02  -5,124E-01 0,0333]

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

7m

S411HA3010

Serial/Number:S130229
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
22
33
100:

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 19,997 19,998 19,998/ 19,996 19,997 0,3416 0,3420

0,2306 17,407 17,407 17,405 17,406 17,406 0,2306 0,2307

0,1161 14,735 14,736 14,735 14,733 14,735 0,1162 0,1160

0,0000 12,030 12,030 12,028 12,029 12,029 0,0003 0,0000

-0,1161 9,321 9,322 9,320 9,322 9,321 -0,1157 -0,1161

-0,2306 6,642 6,642 6,643 6,643 6,643 -0,2305 -0,2305

-0,3420 4,027 4,027 4,026 4,025 4,026 -0,3425 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//¢ 20,000
Lo 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
o~ / L 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,34358  0,0865(
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-8,242E-07 4,169E-05  4,223E-02  -5,127E-01 0,02631

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130234
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,007 20,007 20,006| 20,005 20,006 0,3421 0,3420
0,2306 17,391 17,390 17,392 17,389 17,390 0,2303 0,2306
0,1161] 14,714 14,713 14,715 14,712 14,713 0,1160 0,1161]
0,0000 12,003 12,001 12,003 12,001 12,002 0,0001 0,0000
-0,1161 9,289 9,287 9,290 9,286 9,288 -0,1158 -0,1161
-0,2306 6,607 6,606 6,607 6,605 6,606 -0,2304 -0,2306
-0,3420 3,988 3,986 3,988 3,988 3,988 -0,3423 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
V.
g 20,000

e

. 15,000 ¢ data

// <E( —lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,40442  0,05634
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-1,840E-06 6,929E-05 4,195E-02 -5,103E-01  0,01854

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130222
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 7m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,010 20,011 20,010 20,012 20,011 0,3420 0,3420

0,2306 17,404 17,407 17,406 17,407 17,406 0,2307 0,2307

0,1161 14,720 14,720 14,720 14,722 14,721 0,1160 0,1160

0,0000 12,002 12,001 12,001 12,003 12,002 -0,0001 -0,0001

-0,1161 9,284 9,286 9,285 9,286 9,285 -0,1160 -0,1161

-0,2306 6,604 6,603 6,604 6,604 6,604 -0,2306 -0,2306

-0,3420 3,993 3,993 3,993 3,994 3,993 -0,3420 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
. 15,000 ¢ data
/ < —linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,41834  0,02464
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-5,381E-08 2,237E-06  4,267E-02  -5,125E-01 0,0255

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130223
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 7m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,006 20,006 20,006| 20,008 20,006 0,3418 0,3420

0,2306 17,405 17,405 17,406 17,406 17,406 0,2306 0,2307

0,1161 14,727 14,727 14,727 14,729 14,728 0,1161 0,1160

0,0000 12,016 12,015 12,015 12,014 12,015 0,0002 0,0000

-0,1161 9,301 9,302 9,300 9,301 9,301 -0,1158 -0,1161

-0,2306 6,619 6,616 6,618 6,617 6,617 -0,2305 -0,2306

-0,3420 4,001 3,999 4,000 4,000 4,000 -0,3424 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ T —linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,39616  0,06394
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-7,165E-07 3,400E-05  4,227E-02  -5,116E-01 0,0201]

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130235
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,019 20,018 20,017 20,018 20,018 0,3418 0,3420

0,2306 17,417 17,416 17,413 17,415 17,415 0,2306 0,2306

0,1161 14,739 14,738 14,735 14,738 14,737 0,1162 0,1161

0,0000 12,023 12,023 12,022 12,019 12,022 0,0002 0,0000

-0,1161 9,305 9,304 9,304 9,306 9,305 -0,1159 -0,1161

-0,2306 6,620 6,619 6,619 6,619 6,620 -0,2306 -0,2306

-0,3420 4,003 4,004 4,002 4,002 4,003 -0,3423 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
/’//é 20,000
Lo 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,41107  0,05824
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-4,155E-07 2,287E-05  4,237E-02  -5,119E-01 0,0161]

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,
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CALIBRATION REPORT

Model: Piezometer PK20S35000 Serial/Number: P130505
Sensor: Vibrating wire Serial/Number: 02-0813-7(
Customer: BDS Geotech Ltd. Part. Job number: 13-00129
Cable Length: 100 m Date: 07/03/2013
Test conditions Power supply [Vdc] 0

Temperature [°C] 21
Humidity [%] : 33
Atmospheric pressure [mba 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 00/
Metrological chain
Main: Druck Digital Pressure Indicator mod. DPI 515 s/n 51500575, Yokogawa Calibrator mod. 7651 s/n\B/K0176,
Hameg Function generator mod. HM8030-5 s/n 5471003MBM Calibrator mod. K307 s/n 34200

Secondary: Sisgeo Read out unit s/n 087

measures uncertainty: + 0,07 kPa / 6E-04 Hz

pressure readings [digit] statistics
kPa 1 up 1 down avg.[digit] lin.[kPa] polyn.[kPa]
0,00 869¢ 869P 8698 0,60 -0,05
70,00 7978 7976 7975 69,p2 70]04
140,00 724y 7248 7248 139,63 140,14
210,0( 6521 6521 6521 209,29 209,81
280,0( 5785 5784 5785 279,90 280,04
350,0( 5046 50417 5047 350,67 350,02
kPa
-50,00 0,00 50,00 100,00 150,00 200,00 250,00 300,00 350,00 400,00
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 10000
9000
- 8000
- 7000
\ 6000 - & data
¢ 5000 D — lin.regr.
°
- 4000 — poly.regr.
- 3000
2000
1000
0000
RESULTS
Linear sensitivity factor S max.err
[digit/kPa] %F.S
-10,42936 00,2450
Polynomial sensitivity factors A B C max.err
[kPa] = A-[digit] ? + B-[digit] + C [kPa/digi?]  [kPa/digit] [kPa] %F.S
-3,630E-07 -9,089E-02 8,180E+02 0,09657
NOTES : Resulting error depends on the effects of linearityand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)
digit = Hz2x10-3
Temperature coefficient K = 0,239965 kPa/°C
Wiring :  red=coil; black=coil; white=thermistor; green=thermistor
Quality Assurance Manager : Q‘OLQ]IQJ ?Lqpo Production chief /@C@Eam‘:
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RAPPORTO DI TEST E COLLAUDO
TEST REPORT

Date: 26/06/2019
Cliente / Customer: SISGEO ASIA PACIFIC CO., LTD.
STRUMENTO / INSTRUMENT

N. 15636

Modello / Model
PL400-N

Descrizione / Description
Rain Gauge 400cmq Collector Surface

N.Serie / Serial N.
1012444

Note

NESA

Costruttore / Manufacturer

Uscita / Signal-out
Pulse On/Off -

Range misura / Measure Range
0+ 300 mm/h

Alimentazione / Power Supply
+10+28Vdc

W

Catena di riferibilita strumenti campione impiegati nelle tarature/callbrazlonl'

Traceability of the instruments used in cahbratlan and tests

Hna Sensore Strumento Campione / Reference Instrument

Sensor type o
Termometri Calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836,

Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836

Barometri Barometro campione mod.HD9408T mat.04023627

Barometers Reference barometer mod.HD9408T mat. 04023627 -
Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. K03078

Rain Gauge Hight precision balance mod. KERN D 72336, mat. K03078

Direzione vento
Wind dlrectmn

Goniometro di precisione mod. RUPAKGONIMETRO rnat 003
Precision Protractor mod. RUPAKGONIMETRO mat.003

]grometn Soluzioni sature al 33% e al 75%.

Humidity sensor | Solutions to 33% and 75%

Velocita vento Anemometri a coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

Wind speed Cups anemometers type Robinson mod. ANS-VVI1-N First Class, certified on 13 points Measnet

Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento

Radiometers Primary instrument Mod. KippZenen CM22 mat.050109 and reference lamp. ]
Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L
Datalogger Calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L j
Sonde Taratura singolo elettrodo con soluzione campione e per confronto con sonda calibrata. ‘
Probes Single electrode calibration with reference solution and for comparison with calibrated probe. ]

Temperatura Locale 262 °C *Revisione consigliata ogni Mesi
Local Temperature : *Calibration suggested each Months
Umidita Locale Collaudato Conforme
%
Local Humidity g Tested v Checked Vi
Valore impostato (sonde escluse): / Valore registrato (sonde escluse) /-'
Setted value (excluding probes): : Registered value (excluding probes): Y

Esito/Test result:

Lo strumento é risultato conforme alle specifiche riportate allegate, parte integrante del presente documento. E

Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili
The instrument was found comply with the specifications attached, as part of this document.
The instrument is also in accordance to the WMO norms Annex.n8, where applicable.

*La durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV) Italy - Tel +39.0423.985209 - www.nesasrlit - info@nesasrl.it
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1 IESA 92008
AT VB o W:10]0) 1| Sensore Precipitazione classe A /

class A Rain Gauge

1l pluviometro classe A PL400 é costituito da un corpo cilindrico in
allumino anodizzato con superficie di raccolta da 400cm? dentro il
quale viene montato un orifizio di raccolta a forma di imbuto che attraverso
un filtro convoglia il precipitato verso una bascula in acciaio inox realizzata
con un sistema di appoggio a lama di coltello. Un contatto reed rileva le
commutazioni della bascula filtrando ogni disturbo dovuto a falsi rimbalzi.
La forma di tutte le parti meccaniche é stata studiata per minimizzare
ogni fenomeno che possa trattenere o deviare il flusso dell’acqua,
concentrandolo invece verso l'ugello al centro. Disponibile nella versione
riscaldata per climi freddi (mod. PL400R) e con modulo MCS per la
normalizzazione del segnale (0+2Vdc, 4+ 20mA, RS485/Modbus)

The class A PL400 Rain Gauge sensor fs constituted by a cylindrical body
with collection surface of 400cm? in anodized aluminium. Inside this
body comes mounted a funnel shape orifice with specific filter, that directs
the rain towards a stainless steel tilting bucket, realized with a knife blade —_
support system. A specific device (reed) feels the commutations of the tilting bucket filtering every electrical and mechanical
noise. The shape of mechanical parts has been developed to reduce interferences for the water and permitting it to
fall into the tilt bucket system. Available with heater for cold climatic condition (mod. PL400R) and with MCS module for
signal normalization (0+2Vdc, 4+ 20mA, RS485/Modbus)

B

A

Caratteristiche salienti /| Highlighted specs

» Sensore Precipitazione classe A in accordo a UNI 11452:2012 / High precision Rain Gauge Sensor class A according to
UNI 11452:2012

Sistema di misura a bascula in acciaio inox / Measure with stainless steel tilting bucket

Struttura in alluminio robusta e compatta / Compact and light design in aluminium

Conforme allo standard WMO [ According to WMO standards

Facile da pulire e mantenere / Easy to clean up and maintain

Conforme alle norme C€ / According to C€ norms

Dati tecnici /| Technical Data

Superficie orifizio

Qrifice area 400cm2

Campo di funzionamento illimitato / unfimited.  Auto-reset 0-100mm versione A,B,C; altri range
Operating range disponibili su richiesta / version A, B,C other ranges available on request
Max intensita misurabile 3

Max counting rate 0 + 600 mm/h

Costante strumentale

CorivErsion eanetant 0.2 mm/imp. (0.1mm su richiesta/ on request)

Sensibilita o

Sensitivity 0.2 mm (0.1mm su richiesta /on request? s oo

UERSaT +2% (£0.10mm/min) (£1% on request) certificata/ certified UNI 11452:2012
Average accuracy

Trasduttore : o

Traneelicer bascula oscillante / tilting bucket

Temperatura di funzionamento L AASE P ARR A

Working temperature U0 (40007 DLAOOR)

Segnale di uscita standard Impulse contatto pulito reed (R<250Q)/ dry reed contact pulses (R<25002)
Standard signal output Option. 0+2Vdc, 4+20mA (0-100mm fulf scale) o RS485 ModBus
Alimentazione riscaldatore Max 50W@12Vdc (mod. PL400R)

Heater power supply

Protezioni contro inversione di polarita e scariche atmosferiche, circuito antirimbalzo
Protections polarity reverse and transient, debounce circult

Impedenza uscita

Output resistance 100 ma M0

Realizzato in lega di alluminio, bascula in inox

Made of aluminium alloy, stainless steel bucket

Condizioni operative an it . : .

Working conditions 0 + 80°C, (-40 + +80°C versione riscaldata / with heater)

Alimentazione . 10=30Vdc

Power Consumption

Peso

Weight 3.3 Kg con staffa
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Principio di misura

Il sensore di precipitazione PL400 é costituito da un sistema
di raccolta dell'acqua a forma di imbuto, che convoglia il
precipitato nel sistema di misura montato internamente.
Tale sistema & costituito da un trasduttore con bascula a
lama di coltello a doppia vaschetta. E' realizzato in
conformita agli standard WMO (World Meteorological
Organization).

Il sensore & disponibile anche nella versione con bocca di
raccolta da 1000cm? (cod. PL1000) e con riscaldatore (cod.
PL400R e PL1000R) per le zone soggette a neve o ghiaccio.
Il sensore viene fornito con uscita ad impulsi.

Taratura del sensore

Ogni strumento ¢ tarato e verificato per comparazione con
uno strumento campione certificato di classe A secondo UNI
11452:2012, A seguito della verifica, il sensore viene
corredato di certificato di taratura.

Manutenzione

Controllare periodicamente (1 volta/mese) che il fondo del
cono sia libero da ostacoli. Aprire e richiudere il corpo dello
strumento per accedere alla bascula e controllare che sia
perfettamente pulita. Utilizzare un panno umido, senza
detergenti, e/o uno spazzolino.

Dimensioni e collegamenti /| Dimensions and connections

230mm
PRERE————] 230mm

91mm

345mm

490mm

g

Top Bottom

59mm in/79mm ext

Come ordinare /| Order Form

Measurement principle

Rain Gauge sensor PL400 is constituted by a water collection
system with funnef shape, that directs the rain in the inside
measure system. Such system is made of a tifting bucket
with a twin pocket rocking device mechanism. The tilting
bucket is mounted on a stainless steel knife blade. It is built
according to the WMO standards (World Meteorological
Organization).

The sensor /s avaflable in the version with surface of
coflection of 1000cn® (PL1000 code) and with heater for fow
temperature areas (PL400R and PL100OR code). The sensor
is supplied with pulses output.

Calibration of the sensor

Every sensor js calibrated and verified comparing with
certificated instrument class A according to UNI 11452:2012,
After the test the sensor is supplied with the calibration
certificate.

Maintenance

Check regularly (once a month) that the bottom of the cone is
free of obstacles. Open and close the body of the

Instrument to enter the tipping bucket and check that it

is perfectly clean. Use a damp cloth without

detergent, and/or a toothbrush.

Pin  PL400-N PL400-A PL400-B PL400-C
1
2 + Out + QOut Rs485 A
3+ Out (contact) - Out - Out Rs485 B
4 - Qut (contact) Gnd Gnd Gnd
5 Vdc(10+28V) Vdc(10+28V) Vdc(10+28V)
6* 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

7 * 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

* Solo versione riscaldata / only heated version

Sensore Precipitazione classe A / (lass A Rain Gauge Sensor

Sensore
Sensor

Sensore Precipitazione classe A Riscaldato / Olass A Heated Rain Gauge Sensor

PL400
PL400OR

0+2Vdc
4+-20mA
RS485 / Modbus
Impulse/ pufses

Uscita
Output

Z0 W >

CS10 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger
CSxx — Cavo lunghezza xx* m [ Cable xx* m Jength sensor-datalogger

>

CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05

10

SPL1 - Supporto in alluminio anodizzato anticorrosione per pluviometro Nesa, h utile =
1000mm per fissaggio a terreno / Anticorrodal support in Anodized aluminum for rain
gauge Nesa, heigh = 1000mm, arranged for attachment at groun floor

Accessori
Accessorie

SPL1

QAS22024 - Quadro IP65 alimentazione 220/24Vac 150W per pluviometro con
riscaldatore / JP65 box with power supply 220Vac/24Vac 150W for rain gauge heater
(PL400R only)

Esempio di codice d'ordine / Example of order code

| PL40OR

C

[10 [spLi| R |

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measures

9.0423.985209 - X+ 02 il
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Caratterizzazione

dello strumento

Riferimenti

La conformita alla classe A del pluviometro Nesa serie PLxxx,
secondo la norma UNI 11452:2012, richiede Ila

determinazione della curva di risposta dello strumento a
diversi flussi di pioggia al fine di calcolare I'algoritmo di
caratterizzazione che puo essere introdotto in un sistema di
acquisizione dati come il datalogger Nesa, per i pluviometri a
bascula con uscita ad impulsi, o inserito direttamente
nell'elettronica di bordo del pluviometro per le versioni con
uscita A, B o C (corrente tensione o digitale).

Operativita

1l test che viene svolto, nello specifico, consiste nel far
precipitare nella bocca del pluviometro una nota quantita di
acqua per commutare un certo numero di bascule, a diversi
flussi (4-5 punti di misura), misurando con un sistema
certificato, la quantita d'acqua in uscita.

Caratterizzazione

Si riporta la curva di caratterizzazione standard del
pluviometro Nesa su 4 flussi, tarato con una costante 0,2
millimetri di acqua equivalente nel quale sono stai versati
200g di acqua a diversi flussi. L'errore ottenuto e lo
scostamento dalla retta ideale, consente di ottenere
l'algoritmo di correzione reale. Per ogni pluviometro pud
essere richiesta in opzione la curva specifica.

Sistemi per monitoraggi
ambientali e telecontrolli

Instrument’s
characterization

References

The compliance with the A class of Nesa' rain gauges, PLxxx
series, according to the UNI 11452: 2012, requires the
determination of the response curve of the instrument to
different streams of rain in order to calculate the algorithm
of characterization. It can be introduced into a data
acquisition system Nesa' datalogger, for rain gauges with
pulse output, or entered directly into on-board electronics of
the rain gauges models with output A, B or C (current,
voltage or digital).

Operations

The test that is done, specifically, consists in precipitating
into the mouth of the rain gauge a known amount of water,
to create a number of switching of the tilting bucket, at
different streams (4-5 points), by measuring with a certified
system, the amount of water in output.

Characterization

Here is reported the characterization curve for a standard
Nesa's rain gauge for 4 different flows, calibrated with a
constant of 0.2 mm water equivalent. In it are poured 200g of
water at different flows. The error obtained and the deviation

_ from the ideal behaviour, allows to obtain the correction

algorithm. For each rain gauge, the determination of its
specific curve can be requested as option.

Quantita tt?olrlca di H,0 Quantita r.|Ievata afine Intensitd prodotta -
precipitata misura
200g 196,2¢g 10 mm/h -1,9%
200g 199,1g 28 mm/h -0,5%
200g 200,7g 50 mm/h 0,3%
200g 203,6g 68 mm/h 1,8%
” Incertezza / Accuracy
g <
® 138
1,5 e ’ <
/‘//
1 /,// .
/"/4/
0,5 Z
g //0 0,3
0 r T T T — T T T 1
0 10 20 30 a0 50 60 70 so mm/h
0.5 & }057‘ ..............
.1 './//"
1,5 4 . il
| ol
- R T )
E%= 0,0603[mm/h]-2,4284  R’=0,9774
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RAPPORTO DI TEST E COLLAUDO
TEST REPORT

Date: 26/06/2019 N. 15632
Cliente / Cﬁstomer: SISGEO ASIA PACIFIC CO., LTD.
STRUMENTO / INSTRUMENT
Modello / Model Descrizione / Description
UTA-N Combined Air Temperature and Humidity Sensor

N.Serie / Serial N.
1012440

Note

Costruttore / Manufacturer
NESA

Uscita / Signal-out
Pt100, 0 + 1Vdc

Range misura / Measure Range

-40+60°C, 0+100%Rh +10+28Vdc

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:
Traceability of the instruments used in calibration and tests

Alimentazione / Power Supply

| Humidity sensor

Solutions to 33% and 75%

T. S o R e e e =
IR0 20150r6 Strumento Campione / Reference Instrument
Sensor type
Termometri Calibratore e generatore Pt100 mod, CA100-255701 Yokogawa mat. 27CC11836,
Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836
Barometri Barometro campione mod.HD3408T mat.04023627
Barometers Reference barometer mod.HD9408T mat. 04023627 B
Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. KO3078
Rain Gauge Hight precision balance mod. KERN D-72336, mat. K03078
Direzione vento | Goniometro di precisione mod. RUPAKGONIMETRO mat.003
Wind direction Precision Protractor mod. RUPAKGONIMETRO mat.003
| lgrometri Soluzioni sature al 33% e al 75%.

| Velocita vento

Anemometri a coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

Wind speed Cups anemometers type Robinson mod. ANS-VV1-N First Class, certified on 13 points Measnet
Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento
Radiometers Primary instrument Mod. KippZonen CM22 mat.050109 and reference lamp.

Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L

Datalogger | Calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L

Sonde | Taratura singolo elettrodo con soluzione campione e per confronto con sonda calibrata.
Probes Single electrode calibration with reference solution and for comparison with calibrated probe.

Temperatura Locale 262 °C *Revisione consigliata ogni Mesi
Local Temperature 4 *Calibration suggested each Months
Umidita Locale Collaudato Conforme
% v
Local Humidity a8 & Tested v Checked Vi
Valore impostato (sonde escluse): 22.0 fC Valore registrato (sonde escluse) AR
Setted value (excluding probes): =/ Registered value (excluding probes): ("

Esito/Test result:

Lo strumento é risultato conforme alle specifiche riportate allegate, parte integrante del presente documento.
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili

The instrument was found comply with the specifications attached, as part of this document.

The instrument is also in accordance to the WMO norms Annex.n8, where applicable.

*La durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV) Italy - Tel +39.0423.985209 - www.nesasrl.it - info@nesasrl.it
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7 Sistemi per monitoraggi @ '
I : ambientali e telecontrolli e -

Sensore Termoigrometrico con ventilazione naturale
Thermoigromeftric sensor with natural ventilation

m Sensore Termoigromefrico con ventilazione forzata
Thermoigromeftric sensor with fan

Sensore realizzato in conformita agli standard WMO (World Meteorological
Organization), disponibile anche nella versione con ventilazione forzata (cod. UTAV).
Temperatura: Elemento sensibile a termoresistenza Pt100 1/3DIN con collegamento
a quattro fili, uscita a Pt100 oppure segnale elettrico normalizzato in corrente o
tensione (4+20mA, 0<-2Vdc) o RS485/Modbus.

Umidita relativa.: Sensore per la misura dell'umidita relativa dell’aria a basso
consumo (<0,1W), costituito da un elemento a film sottile la cui capacita varia
linearmente con l'umidita relativa dell'aria. Disponibile con uscite di segnale
normalizzato in tensione o corrente (0+1Vdc, 4+-20mA) o RS485/Modbus.

Sensor manufactured according to standard WMO (Worid Meteorological
Organization) and is also available in versions with forced ventilation (code. TAV).
Temperature: RTD sensing element 1/3DIN Pt100, connection with a four-wire
Pt100 output or electrical signal in current or voltage (4+20mA, 0+2Vdc) or
RS485/Modbus.

Relative Humidity: Sensor for air relative humidity measurement at low power
(<0.1 W), made of a thin film that changes the capacity in linear mode with the air
humidity. Available with different signal outputs, normalized voltage or current (0+1Vdc,
4-+=20mA) or Rs485/Modbus.

Caratteristiche salienti /| Highlighted specs

Sensore di temperatura e umidita preciso ed affidabile / Accurated and reliable Air Humidity & Temperature Sensor
Sistema di misura di tipo a termoresistenza Pt100 e capacitivo /| Measure with high precision capacity and RTD Pt100
Struttura in robusto alluminio per climi caldi e freddi /| Compact and light design in aluminium for hot and cold climates

® & & & 0o o

Dati tecnici /| Technical Data

Campo di misura tipico temperatura [umidita]
Temperature fhumidity] typical range

Conforme allo standard WMO e alla EN 15518-3:2011 / According to WMO standards and to EN 15518-3:2011
Disponibile con ventilazione forzata [ Available with forced ventilation
Conforme alle norme C€ /According to C€ norms

-40 + +60°C, [0 + 100%Rh] (-60+80°C available)

Risoluzione temperatura [umidita]
Temperature [humidity] resolution

0.01°C, [0.1%]

Precisione temperatura [umidita]
Temperature fhumidity | accuracy

DIN 43760 1/3DIN (£0.1°C @ 0°C), [+ 1% f.s.]

Tempo di risposta temperatura [umidita]
Temperature [humidity] response time

< 85, [< 8sec (10+80%RH)]

Tipo di trasduttore

Termoresistenza al Platino 1/3DIN / platinum resistance Pt100

Type of transducer 1/3DIN (1002 @ 0°C), [capacitivo / capacitive]
Ventilazione Naturale / natural(cod. UTA)

Ventilation Forzata / Forced (cod. UTAV)

Segnale di uscita N: 0+1 Vdc(Rh) & Pt100 (T); A: 01 Vdc(Rh) & 0+2 Vdc (T) ;
Signal out B: 4 + 20mA (Rh) &4 + 20mA (T) ; C: 2 x RS485 /ModBus
Condizioni operative . o ‘ o 7

Working conditions -50 + +80°C (-60 + +80°C available)

Protezioni contro inversione di polarita e scariche atmosferiche
Protections polarity reverse and transient

Realizzato in lega di alluminio verniciato, viterie in inox

Made of aluminium alloy, stainless steel screws

Alimentazione e consumo
Power supply and consumption

10+-28Vdc, (typ.<0.1W, max 2W@12Vdc mod. TAV)

Peso
Weight

680g

NESA Srl - Via Sartori. 6/8 - 31020 - Vidor (TV) - ltaly - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail info@nesasrl.it - www.nesasrlit
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Principio di misura

Il sensore combinato per la misura della temperatura e
dell'umidita dell'aria UTA & costituito da una termoresistenza
al Platino Pt100 (100Q@0°C), sensibile alle variazioni di
temperatura secondo la curva di risposta riportata nelle
norme DIN 43760 1/3DIN. Per I'umidita, 'elemento sensibile &
una capacita elettrica di precisione che varia il suo valore in
funzione dell’'umidita. Tale variazione viene trasformata in un
segnale elettrico normalizzato in corrente o in tensione o
digitale RS485 Modbus, che varia in modo lineare e preciso
con l'umidita relativa e la temperatura dell‘aria.

Taratura del sensore

Ogni strumento & tarato e verificato per comparazione con
uno strumento campione primario certificato SIT/Accredia. A
seguito della verifica, il sensore viene corredato di rapporto di
taratura.

Manutenzione

Con periodicita (1volta/trimestre) pulire con un panno umido
gli schermi bianchi. Non usare detersivi o spugne abrasive.
Una volta all'anno ricalibrare I'elemento sensibile.

Measurement principle

The combined sensor for the measure of the Air
Temperature and Humidity UTA, is made of a Platinum
termo-resistance Pt100 (1002 @0°C), sensitive fo the
change of temperature according to the DIN 43760 norms
1/3DIN.

For the umidity, the sensing element, is an high precision
electrical capacity that varies as a function the humidity,
This variance is converted into an electrical signal
normalized in current or voltage or digital data RS485 /
ModBus that is linear and follows exactly the relative
humidity.

Calibration of the sensor

Every sensor is calibrated and verified comparing with
SIT/Accredia primary certificated instrument. After the test
the sensor is supplied with the calibration report.

Maintenance

Clear periodically (1 time/quarter) the white screens cover
with a wet cloth. Don't use detergents or abrasive sponges.
Once a year, re-calibrate the sensing element.

Dimensioni e collegamenti /| Dimensions and connections

8 o 8

' ; \ Pin  UTA(V)-A  UTA(V)-B  UTA(V)-C  UTA(V)-N
220mm ) 1ozmm g T Pinl P£100
Y / 2 TOutvV+ T Out I+ T-RHRS485 A T Pinl Pt100
\ / 3 TOutVv- T Out I- T-RH RS485 B T Pin2 Pt100
' 4 Gnd Gnd Gnd i Stk
Gnd
5 Vdc:10+28V  Vdc:10+28V Vdc:10+28V  Vdc:10+28V
6 RH% OutV+ RH% Out I+ K RH% Out V+
7 RH% OutV- RH% Out I- - RH% Out V-
40mm
Come ordinare /| Order Form
L) B
é @ Sensore Temperatura e Umidita Relativa / Air Temperature & Humidity Sensor UTA
5 3 | Sensore Temperatura e Umidita ventilato / Fan Air Temperature & Humidity Sensor UTAV
w)
Temperatura/ Temperature Umidita/ Hurmidity
@ 5 | 0+2Vdc 0+1Vdc A
3 £|4+20mA 4+20mA B
= O | RS485 / Modbus RS485 / Modbus €
Naturale/ naturat Pt100 0+1Vdc N
CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05
= & | €510 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger 10
@ 2 | CSxx — Cavo lunghezza x* m / Cable xx* m length sensor — datalogger XX
& & [ SS1 - Supporto sensori I=500mm / Sensors support /=500mm Ss1
< £ | §S2 - Supporto sensori |=1500mm /[ Sensors support I=1500mm 552
SS3 — Supporto sensori |=900mm / Sensors support /=900mm SS3
Esempio di codice d'ordine / example of order code [ UTA [A]10] s52 ]

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measure.

P
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130248
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 19,999 20,000 19,999 19,999 19,999 0,3417 0,3420
0,2306 17,405 17,405 17,404 17,405 17,405 0,2305 0,2306
0,1161] 14,738 14,737 14,737 14,737 14,737 0,1162 0,1161]
0,0000 12,030 12,032 12,032 12,032 12,032 0,0003 0,0000
-0,1161 9,324 9,323 9,324 9,324 9,324 -0,1157 -0,1161
-0,2306 6,645 6,645 6,645 6,645 6,645 -0,2304 -0,2306
-0,3420 4,028 4,027 4,029 4,027 4,028 -0,3426 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
. 20,000

e

Lo 15,000 ¢ data

// <E( — lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,34184  0,09174
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-1,125E-06 5,312E-05 4,211E-02 -5,124E-01  0,01304

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

6m

S411HA3010

Serial/Number:S130242
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
22
33
100:

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,005 20,005 20,003| 20,005 20,004 0,3420 0,3420

0,2306 17,397 17,396 17,395 17,396 17,396 0,2306 0,2307

0,1161 14,715 14,716 14,716 14,716 14,716 0,1160 0,1161

0,0000 12,001 12,001 12,002 12,002 12,002 0,0000 0,0000

-0,1161 9,291 9,288 9,290 9,288 9,289 -0,1160 -0,1161

-0,2306 6,612 6,608 6,611 6,609 6,610 -0,2305 -0,2306

-0,3420 3,997 3,996 3,997 3,997 3,997 -0,3422 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
. 15,000 ¢ data
/ < —linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,39572  0,03504
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-9,189E-07 3,402E-05  4,237E-02  -5,119E-01 0,0206

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130240
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,034 20,034 20,036| 20,035 20,035 0,3418 0,3420

0,2306 17,433 17,432 17,433 17,431 17,432 0,2307 0,2307

0,1161 14,749 14,749 14,750 14,749 14,749 0,1162 0,1161

0,0000 12,031 12,029 12,031 12,030 12,030 0,0001 0,0000

-0,1161 9,312 9,310 9,310 9,309 9,310 -0,1159 -0,1161

-0,2306 6,625 6,623 6,626 6,622 6,624 -0,2306 -0,2306

-0,3420 4,009 4,007 4,008 4,006 4,008 -0,3422 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,43202  0,04974
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-2,436E-08 7,025E-06  4,252E-02  -5,125E-01 0,02584

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130238
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,008 20,010 20,009 20,010 20,009 0,3422 0,3420
0,2306 17,393 17,393 17,393 17,396 17,394 0,2302 0,2305
0,1161 14,726 14,726 14,725 14,725 14,725 0,1160 0,1161
0,0000 12,022 12,024 12,021 12,023 12,022 0,0002 0,0001
-0,1161 9,315 9,315 9,314 9,314 9,314 -0,1157 -0,1161
-0,2306 6,638 6,635 6,636 6,637 6,636 -0,2304 -0,2307|
-0,3420 4,019 4,018 4,018 4,019 4,018 -0,3424 -0,3420
sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ < linregr
/ IS regr.
/ - 10,000 —poly.regr.
o~ / L 5,000
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,35737  0,07564
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA]® + B-[mA]? + C-[mA] + D [sin/mA?  [sine/mA?  [sina/mA] [sino] %F.S.
-2,628E-06 9,983E-05  4,168E-02  -5,109E-01 0,02731

NOTES : Resulting error depends on the effects of linearitand hysteresis.

With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130236
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,004 20,005 20,010 20,006 20,006 0,3429 0,3420

0,2306 17,376 17,378 17,377 17,381 17,378 0,2304 0,2306

0,1161 14,691 14,693 14,691 14,693 14,692 0,1155 0,1161

0,0000 11,980 11,981 11,979 11,980 11,980 -0,0006 0,0000

-0,1161 9,273 9,274 9,273 9,271 9,273 -0,1164 -0,1161

-0,2306 6,608 6,608 6,607 6,607 6,608 -0,2305 -0,2306

-0,3420 4,015 4,015 4,014 4,016 4,015 -0,3414 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
/’//é 20,000
- 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
.// I 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,36892  0,14631
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-1,337E-06 2,722E-05  4,278E-02  -5,141E-01 0,0182]

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130237
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,022 20,027 20,026| 20,026 20,025 0,3423 0,3420
0,2306 17,403 17,411 17,407 17,407 17,407 0,2304 0,2306
0,1161 14,726 14,729 14,727 14,727 14,727 0,1159 0,1161
0,0000 12,014 12,013 12,013 12,014 12,014 0,0000 0,0000
-0,1161 9,300 9,299 9,300 9,302 9,300 -0,1160 -0,1161
-0,2306 6,621 6,619 6,620 6,620 6,620 -0,2305 -0,2306
-0,3420 4,008 4,008 4,007 4,005 4,007 -0,3421 -0,3420
sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ < linregr
/ IS regr.
/ - 10,000 —poly.regr.
.// I 5,000
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,40603  0,0605]
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-1,497E-06 5,224E-05  4,219E-02  -5,118E-01 0,0304]

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130244
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,004 20,004 20,005 20,004 20,004 0,3419 0,3420
0,2306 17,392 17,394 17,393 17,393 17,393 0,2305 0,2306
0,1161] 14,713 14,715 14,713 14,715 14,714 0,1161 0,1161]
0,0000 11,997 11,997 11,998 11,999 11,998 0,0002 0,0000
-0,1161 9,278 9,282 9,281 9,281 9,280 -0,1158 -0,1161
-0,2306 6,594 6,594 6,595 6,593 6,594 -0,2305 -0,2306
-0,3420 3,976 3,974 3,976 3,975 3,975 -0,3423 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
V.
g 20,000

e

. 15,000 ¢ data

// <E( —lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,42582  0,0568
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-1,035E-06 4,268E-05  4,216E-02 -5,102E-01  0,01604

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130247
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,018 20,023 20,020 20,023 20,021 0,3425 0,3420
0,2306 17,393 17,397 17,394 17,396 17,395 0,2304 0,2306
0,1161] 14,706 14,711 14,708 14,710 14,709 0,1157 0,1161]
0,0000 11,990 11,993 11,991 11,992 11,991 -0,0003 0,0000
-0,1161 9,279 9,279 9,278 9,278 9,278 -0,1161 -0,1161
-0,2306 6,600 6,599 6,600 6,601 6,600 -0,2304 -0,2306
-0,3420 3,992 3,990 3,991 3,991 3,991 -0,3418 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
V.
e 20,000

e

. 15,000 ¢ data

// <E( —lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,42380  0,09264
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-1,560E-06 4,670E-05 4,232E-02 -5,115E-01  0,01904

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:
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CALIBRATION REPORT

Model: Piezometer PK20S35000 Serial/Number: P130506
Sensor: Vibrating wire Serial/Number: 02-0813-71

Customer: BDS Geotech Ltd. Part. Job number: 13-00129
Cable Length: 100 m Date: 07/03/2013

Test conditions Power supply [Vdc] 0

Temperature [°C] 21
Humidity [%] : 33
Atmospheric pressure [mba 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 00/
Metrological chain
Main: Druck Digital Pressure Indicator mod. DPI 515 s/n 51500575, Yokogawa Calibrator mod. 7651 s/n\B/K0176,
Hameg Function generator mod. HM8030-5 s/n 5471003MBM Calibrator mod. K307 s/n 34200

Secondary: Sisgeo Read out unit s/n 087

measures uncertainty: + 0,07 kPa / 6E-04 Hz

pressure readings [digit] statistics
kPa 1 up 1 down avg.[digit] lin.[kPa] polyn.[kPa]
0,00 897( 896H 8968 0,25 -019
70,00 8335 832B 8332 70,83 70142
140,0¢ 7708 7706 7705 13942 139,76
210,0( 7066 7067 7067 209,72 214,07
280,0( 6431 6431 6431 27974 279,83
350,0( 5788 5789 5789 350,64 350,10
kPa
-50,00 0,00 50,00 100,00 150,00 200,00 250,00 300,00 350,00 400,00
: : : : : : : : 10000
* 9000
I 8000
I 7000
—s 6000 - & data
5000 D — lin.regr.
©
- 4000 — poly.regr.
I 3000
2000
1000
0000
RESULTS
Linear sensitivity factor S max.err
[digit/kPa] %F.S]
-9,07541  0,27624
Polynomial sensitivity factors A B C max.err
[kPa] = A-[digit] ? + B-[digit] + C [kPa/digi?]  [kPa/digit] [kPa] %F.S

-3,237E-07 -1,054E-01 9,711E+02 0,22931

NOTES : Resulting error depends on the effects of linearityand hysteresis.

With "Multilogger" software the linear factor S has to be inserted reverted (1/S)
digit = Hz2x10-3

Temperature coefficient K = 0,391374 kPa/°C

Wiring :  red=coil; black=coil; white=thermistor; green=thermistor

Quality Assurance Manager : Q‘OLQ]IQJ ?Lqpo Production chief /@ @23 .
— () =y
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RAPPORTO DI TEST E COLLAUDO
TEST REPORT

6/2019

Cliente / Customer: SISGEO ASIA PACIFIC CO., LTD.

N. 15635

STRUMENTO / INSTRUMENT
Modello / Model Descrizione / Description
PL400-N Rain Gauge 400cmq Collector Surface
N.Serie / Serial N. Costruttore / Manufacturer
1012443 NESA
Note

Range misura / Measure Range

Uscita / Signal-out

Alimentazione / Power Supply

0+ 300 mm/h Pulse On/Off +10+28Vdc
Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:
Traceability of the instruments used in calibration and tests

ol s Strumento Campione / Reference Instrument

Sensor type ]
Termometri Calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836, i
Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836 |
Barometri Barometro campione mod.HD9408T mat.04023627 |
Barometers Reference barometer mod. HD9408T mat. 04023627 [
Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. K03078 [
Rain Gauge Hight precision balance mod. KERN D-72336, mat. KO3078

Direzione vento

Goniometro di precisione mod. RUPAKGONIMETRO mat.003

Wind direction | Precision Protractor mod. RUPAKGONIMETRO mat.003

Igrometri Soluzioni sature al 33% e al 75%.

Humidity sensor | Solutions to 33% and 75%

Velocita vento Anemometri a coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

Wind speed Cups anemometers type Robinson mod. ANS-VV1-N First Class, certified on 13 points Measnet

Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento

Radiometers Primary instrument Mod. KippZonen CM22 mat.050109 and reference lamp.

Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L

VDatangger Calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L

Sonde Taratura singolo elettrodo con soluzione campione e per confronto con sonda calibrata.

_Probes Single electrode calibration with reference solution and for comparison with calibrated probe.
Temperatura Locale 262 °C *Revisione consigliata ogni Mesi
Local Temperature : *Calibration suggested each Months
Umidita Locale Collaudato Conforme

s 48 % oo
Local Humidity Tested Checked
W s
= . e Y Scag
Valore impostato (sonde escluse): g Valore registrato (sonde escliuse)™
Setted value (excluding probes): Registered value (excluding probes): -l

Esito/Test result:

Lo strumento é risultato conforme alle specifiche riportate allegate, parte integrante del presente documento.
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili

The instrument was found comply with the specifications attached, as part of this document.

The instrument is also in accordance to the WMO norms Annex.n8, where applicable.

Via Crociera -

d.FisC. €
*La durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumeénto

* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV) Italy - Tel +39.0423.985209 - www.nesasrlit - info@nesasrl.it
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ALV W11 ]01] 14 Sensore Precipitazione classe A /

class A Rain Gauge

1l pluviometro classe A PL400 & costituito da un corpo cilindrico in
allumino anodizzato con superficie di raccolta da 400cm? dentro il
quale viene montato un orifizio di raccolta a forma di imbuto che attraverso
un filtro convoglia il precipitato verso una bascula in acciaio inox realizzata
con un sistema di appoggio a lama di coltello. Un contatto reed rileva le
commutazioni della bascula filtrando ogni disturbo dovuto a falsi rimbalzi.
La forma di tutte le parti meccaniche & stata studiata per minimizzare
ogni fenomeno che possa trattenere o deviare il flusso dell’acqua,
concentrandolo invece verso 'ugello al centro. Disponibile nella versione
riscaldata per climi freddi (mod. PL400R) e con modulo MCS per la
normalizzazione del segnale (0+2Vdc, 4+ 20mA, RS485/Modbus)

The class A PL400 Rain Gauge sensor is constituted by a cylindrical body
with collection surface of 400cm? in anodized aluminium. Inside this
body comes mounted a funnel shape orifice with specific filter, that directs
the rain towards a stainless steel tilting bucket, realized with a knife blade
support system. A specific device (reed) feels the commutations of the tilting bucket filtering every electrical and mechanical
noise. The shape of mechanical parts has been developed to reduce interferences for the water and permitting it to
fall into the tilt bucket system. Available with heater for cold climatic condition (mod. PL400R) and with MCS module for
signal normalization (0+2Vdc, 4+ 20mA, RS485/Modbus)

S

Caratteristiche salienti / Highlighted specs

» Sensore Precipitazione classe A in accordo a UNI 11452:2012 [/ High precision Rain Gauge Sensor class A according to
UNI 11452:2012

Sistema di misura a bascula in acciaio inox / Measure with stainless steel tilting bucket

Struttura in alluminio robusta e compatta / Compact and light design in aluminium

Conforme allo standard WMO / According to WMO standards

Facile da pulire e mantenere / Easy to clean up and maintain

Conforme alle norme C€ / According to C€ norms

Dati tecnici /| Technical Data

Superficie orifizio

3 400cm2
Orifice area
Campo di funzionamento illimitato / unfimited.  Auto-reset 0-100mm versione A,B,C; altri range
Operating range disponibili su richiesta / version A, B C other ranges available on request
Max intensita misurabile 5
Max counting rate 0'+ 600 mm/h

Costante strumentale
Conversion constant

Sensibilita iy 3
Sensitivity 0.2 mm (0.1mm su richiesta / on request) AL s

PrecsiRg A £2% (£0.10mm/min) (£1% on request) certificata/ certified UNI 11452:2012

0.2 mm/imp. (0.1mm su richiesta/ on request)

Average accuracy

Trasduttore ; ot

P bascula oscillante / tilting bucket

Temperatura di funzionamento AR flAnsane

Wi Peperatie 0 + 80°C (-40+80°C PL400R)

Segnale di uscita standard Impulse contatto pulito reed (R<250Q)/ dry reed contact pulses (R<250)
Standard signal output Option. 0+2Vdc, 4+20mA (0-100mm fuff scale) o RS485 ModBus
Alimentazione riscaldatore Max 50W@12Vdc (mod. PL400R)

Heater power supply

Protezioni contro inversione di polarita e scariche atmosferiche, circuito antirimbalzo
Protections polarity reverse and transient, debounce circuit

Impedenza uscita

Output resistance 100'ma./ 1Mo

Realizzato in lega di alluminio, bascula in inox

Made of aluminium alloy, stainless steel bucket

Condizioni operative i % o : Z 2

Working conditions 0 =+ 80°C, (-40 + +80°C versione riscaldata / with heater)
Alimentazione ' 10+-30Vdc

Power Consumption

Peso

Weight 3.3 Kg con staffa

NESA Srl - \Via Sartori, 6/8 - 31020 - Vidor (TV) - ltaly - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail: info@nesasrl.it - www nesasrl.it
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Principio di misura

Il sensore di precipitazione PL400 é costituito da un sistema
di raccolta dell'acqua a forma di imbuto, che convoglia il
precipitato nel sistema di misura montato internamente.
Tale sistema & costituito da un trasduttore con bascula a
lama di coltello a doppia vaschetta. E' realizzato in
conformita agli standard WMO (World Meteorological
Organization).

Il sensore & disponibile anche nella versione con bocca di
raccolta da 1000cm? (cod. PL1000) e con riscaldatore (cod.
PL400R e PL1000R) per le zone soggette a neve o ghiaccio.
Il sensore viene fornito con uscita ad impulsi.

Taratura del sensore

Ogni strumento ¢ tarato e verificato per comparazione con
uno strumento campione certificato di classe A secondo UNI
11452:2012, A seguito della verifica, il sensore viene
corredato di certificato di taratura.

Manutenzione

Controllare periodicamente (1 volta/mese) che il fondo del
cono sia libero da ostacoli. Aprire e richiudere il corpo dello
strumento per accedere alla bascula e controllare che sia
perfettamente pulita. Utilizzare un panno umido, senza
detergenti, e/o uno spazzolino.

Dimensioni e collegamenti /| Dimensions and connections

230mm
PRERE————] 230mm

91mm

345mm

490mm

g

Top Bottom

59mm in/79mm ext

Come ordinare /| Order Form

Measurement principle

Rain Gauge sensor PL400 is constituted by a water collection
system with funnef shape, that directs the rain in the inside
measure system. Such system is made of a tifting bucket
with a twin pocket rocking device mechanism. The tilting
bucket is mounted on a stainless steel knife blade. It is built
according to the WMO standards (World Meteorological
Organization).

The sensor /s avaflable in the version with surface of
coflection of 1000cn® (PL1000 code) and with heater for fow
temperature areas (PL400R and PL100OR code). The sensor
is supplied with pulses output.

Calibration of the sensor

Every sensor js calibrated and verified comparing with
certificated instrument class A according to UNI 11452:2012,
After the test the sensor is supplied with the calibration
certificate.

Maintenance

Check regularly (once a month) that the bottom of the cone is
free of obstacles. Open and close the body of the

Instrument to enter the tipping bucket and check that it

is perfectly clean. Use a damp cloth without

detergent, and/or a toothbrush.

Pin  PL400-N PL400-A PL400-B PL400-C
1
2 + Out + QOut Rs485 A
3+ Out (contact) - Out - Out Rs485 B
4 - Qut (contact) Gnd Gnd Gnd
5 Vdc(10+28V) Vdc(10+28V) Vdc(10+28V)
6* 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

7 * 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

* Solo versione riscaldata / only heated version

Sensore Precipitazione classe A / (lass A Rain Gauge Sensor

Sensore
Sensor

Sensore Precipitazione classe A Riscaldato / Olass A Heated Rain Gauge Sensor

PL400
PL400OR

0+2Vdc
4+-20mA
RS485 / Modbus
Impulse/ pufses

Uscita
Output

Z0 W >

CS10 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger
CSxx — Cavo lunghezza xx* m [ Cable xx* m Jength sensor-datalogger

>

CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05

10

SPL1 - Supporto in alluminio anodizzato anticorrosione per pluviometro Nesa, h utile =
1000mm per fissaggio a terreno / Anticorrodal support in Anodized aluminum for rain
gauge Nesa, heigh = 1000mm, arranged for attachment at groun floor

Accessori
Accessorie

SPL1

QAS22024 - Quadro IP65 alimentazione 220/24Vac 150W per pluviometro con
riscaldatore / JP65 box with power supply 220Vac/24Vac 150W for rain gauge heater
(PL400R only)

Esempio di codice d'ordine / Example of order code

| PL40OR

C

[10 [spLi| R |

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measures

9.0423.985209 - X+ 02 il
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Caratterizzazione
dello strumento

Riferimenti

La conformita alla classe A del pluviometro Nesa serie PLxxx,
secondo la norma UNI 11452:2012, richiede la
determinazione della curva di risposta dello strumento a
diversi flussi di pioggia al fine di calcolare I'algoritmo di
caratterizzazione che puo essere introdotto in un sistema di
acquisizione dati come il datalogger Nesa, per i pluviometri a
bascula con uscita ad impulsi, o inserito direttamente
nell'elettronica di bordo del pluviometro per le versioni con
uscita A, B o C (corrente tensione o digitale).

Operativita

Il test che viene svolto, nello specifico, consiste nel far
precipitare nella bocca del pluviometro una nota quantita di
acqua per commutare un certo numero di bascule, a diversi
flussi (4-5 punti di misura), misurando con un sistema
certificato, la quantita d'acqua in uscita.

Caratterizzazione

Si riporta la curva di caratterizzazione standard del
pluviometro Nesa su 4 flussi, tarato con una costante 0,2
millimetri di acqua equivalente nel quale sono stai versati
200g di acqua a diversi flussi. L'errore ottenuto e lo
scostamento dalla retta ideale, consente di ottenere
l'algoritmo di correzione reale. Per ogni pluviometro pud
essere richiesta in opzione la curva specifica.

Instrument's
characterization

References

The compliance with the A class of Nesa' rain gauges, PLxxx
series, according to the UNI 11452: 2012, requires the
determination of the response curve of the instrument to
different streams of rain in order to calculate the algorithm
of characterization. It can be introduced into a data
acquisition system Nesa' datalogger, for rain gauges with
pulse output, or entered directly into on-board electronics of
the rain gauges models with output A, B or C (current
voltage or digital).

Operations

The test that is done, specifically, consists in precipitating
into the mouth of the rain gauge a known amount of water,
to create a number of switching of the tilting bucket, at
different streams (4-5 points), by-measurirg-with a certified
system, the amount of wateF i output.— "

Characterization

Here is reported the characterization curve for a standard
Nesa's rain gauge for 4 different flows, calibrated with a
constant of 0.2 mm water equivalent, In it are poured 200g of
water at different flows. The error obtained and the deviation
from the ideal behaviour, allows to obtain the correction
algorithm. For each rain gauge, the determination of its
specific curve can be requested as option.

Quantita tgo'rlca di H,0 Quantita rlllevata afine inftemsiti pradotta Incertezza %
precipitata misura
200g 196,2g 10 mm/h -1,9%
200g 199,1g 28 mm/h -0,5%
200g 200,7g 50 mm/h 0,3%
200g 203,6g 68 mm/h 1,8%
o Incertezza / Accuracy
2 "
9 1,8
1,5 ........ j // -
. a2
/'/
05 | <
/ % 03
0 T T T — T T 1 I
& m,
? 10 20 30 /, 40 50 60 70 80
0,5 | ‘)05 ....................
-1 . "///'/
-1,5 e ./’.".’., :
',/,
) R " .'!:'9 T
2
E%= 0,0603[mm/h]-2,4284 R"=0,9774

NESA Srl - Via Sartori, 6/8 - 31020 - Vidor (TV) - Italy - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail: info@nesasrl.it - www nesasrl.it

92009

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preawviso / NESA Srl intend to do any modifications to this product without warning obligation



Management
System

IS0 9001:2008

- N f A Managemaent
| g System
| 1SO 14001:2004
Proc el A——= B » B
= l TUVRheinland

Environmental Monitoring Sytems

RAPPORTO DI TEST E COLLAUDO
TEST REPORT

www.tuv.com
ID 8106086643

{""CERTIFIED

Date: 26/06/2019 N. 15633
Cliente / Customer: SISGEO ASIA PACIFIC CO., LTD.
STRUMENTO / INSTRUMENT
Modello / Model Descrizione / Description
UTA-N Combined Air Temperature and Humidity Sensor
N.Serie / Serial N. Costruttore / Manufacturer
1012441 NESA
Note
Range misura / Measure Range Uscita / Signal-out Alimentazione / Power Supply
-40+60°C, 0+100%Rh Pt100, 0 + 1Vdc +10+28Vdc

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:
Traceability of the instruments used in calibration and tests

Tipo Sensore

Strumento Campione / Reference Instrument
Sensor type

| Termometri Calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836,
Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836
Barometri Barometro campione mod.HD9408T mat.04023627
Barometers Reference barometer mod.HD9408T mat. 04023627
Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. K03078
Rain Gauge Hight precision balance mod. KERN D-72336, mat. K03078

Direzione vento | Goniometro di precisione mod. RUPAKGONIMETRO mat.003
Wind direction Precision Protractor mod. RUPAKGONIMETRO mat.003

Igrometri Soluzioni sature al 33% e al 75%.
Humidity sensor | Solutions to 33% and 75%

Velocita vento | Anemometri a coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

Wind speed Cups anemometers type Robinson mod. ANS-VVI-N First Class, certified on 13 points Measnet
Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento
Radiometers Primary instrument Mod. KippZoenen CM22 mat.050109 and reference lamp.

Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L

Datalogger Calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L

Sonde Taratura singolo elettrodo con soluzione campione e per confronto con sonda calibrata.
Probes Single electrode calibration with reference solution and for comparison with calibrated probe.

Temperatura Locale 262 °C *Revisione consigliata ogni Mesi
Local Temperature L *Calibration suggested each Months
Umidita Locale Collaudato Conforme
% v
Local Humidity e e Tested Checked ™
Valore impostato (sonde escluse): R0 " Valore registrato (sonde escluse) 2. © "C
Setted value (excluding probes): 5'0/‘ Registered value (excluding probes): 4 g/,

Esito/Test result:

Lo strumento & risultato conforme alle specifiche riportate allegate, parte integrante del presente documento.
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili

The instrument was found comply with the specifications attached, as part of this document.

The instrument is also in accordance to the WMO norms Annex.n8, where applicable.

*La durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV) Italy - Tel +39.0423.985209 - www.nesasrl.it - info@nesasrl.it
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Sensore Termoigrometrico con ventilazione naturale
Thermoigromeftric sensor with natural ventilation

VR W\ Sensore Termoigrometrico con ventilazione forzata
Thermoigromeftric sensor with fan

Sensore realizzato in conformita agli standard WMO (World Meteorological
Organization), disponibile anche nella versione con ventilazione forzata (cod. UTAV).
Temperatura: Elemento sensibile a termoresistenza Pt100 1/3DIN con collegamento
a quattro fili, uscita a Pt100 oppure segnale elettrico normalizzato in corrente o
tensione (4+20mA, 0+-2Vdc) o RS485/Modbus.

Umidita relativa.: Sensore per la misura dell'umidita relativa dell’aria a basso
consumo (<0,1W), costituito da un elemento a film sottile la cui capacita varia
linearmente con l'umidita relativa dell'aria. Disponibile con uscite di segnale
normalizzato in tensione o corrente (0+1Vdc, 4+20mA) o RS485/Modbus.

Sensor manufactured according to standard WMO (World Meteorological
Organization) and is also available in versions with forced ventilation (code. TAV).
Temperature: RTD sensing element 1/3DIN Pt100, connection with a four-wire
PE100 output or electrical signal in current or voltage (4-20mA, 0=2Vdc) or
RS485/Modbus.

Relative Humidity: Sensor for air relative humidity measurement at low power
(<0.1 W), made of a thin film that changes the capacity in linear mode with the air
humidity. Available with different signal outputs, normalized voltage or current (0-+1Vdc,
4+20mA) or Rs485/Modbus.

Caratteristiche salienti / Highlighted specs

Sensore di temperatura e umidita preciso ed affidabile / Accurated and reliable Air Humidity & Temperature Sensor
Sistema di misura di tipo a termoresistenza Pt100 e capacitivo /| Measure with high precision capacity and RTD Pt100
Struttura in robusto alluminio per climi caldi e freddi /| Compact and light design in aluminium for hot and cold climates
Conforme allo standard WMO e alla EN 15518-3:2011 / According to WMO standards and to EN 15518-3:2011

Disponibile con ventilazione forzata / Available with forced ventilation

Conforme alle norme C€ /According to C€ norms

Dati tecnici /| Technical Data

Campo di misura tipico temperatura [umidita]

Temperature fhumidity] typical range

-40 + +60°C, [0 + 100%Rh] (-60+80°C available)

Risoluzione temperatura [umidita]
Temperature [humidity] resolution

0.01°C, [0.1%]

Precisione temperatura [umidita]
Temperature fhumidity] accuracy

DIN 43760 1/3DIN (£0.1°C @ 0°C), [% 1% f.s.]

Tempo di risposta temperatura [umidita]
Temperature [humidity] response time

< 85, [< 8sec (10+-80%RH)]

Tipo di trasduttore

Termoresistenza al Platino 1/3DIN / platinum resistance Pt100

Type of transducer 1/3DIN (1002 @ 0°C), [capacitivo / capacitive]

Ventilazione Naturale / natura/(cod. UTA)

Ventilation Forzata / Forced (cod. UTAV)

Segnale di uscita N: 0+1 Vdc(Rh) & Pt100 (T); A: 0+1 Vdc(Rh) & 0+2 Vdc (T) ;
Signal out B: 4 + 20mA (Rh) &4 + 20mA (T) ; C: 2 x RS485 /ModBus

Condizioni operative
Working conditions

-50 + +80°C (-60 + +80°C avaiable)

Protezioni contro inversione di polarita e scariche atmosferiche
Protections polarity reverse and transient

Realizzato in lega di alluminio verniciato, viterie in inox

Made of aluminium alloy, stainless steel screws

Alimentazione e consumo
Power supply and consumption

10+28Vdc, (typ.<0.1W, max 2W@12Vdc mod. TAV)

Peso
Weight

680g

NESA Srl - VVia Sartori. 6/8 - 31020 - Vidor (TV) - ltaly - Tel+39.0423.985200 - Fax+39.0423.985305 -
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Principio di misura

Il sensore combinato per la misura della temperatura e
dell'umidita dell'aria UTA & costituito da una termoresistenza
al Platino Pt100 (100Q@0°C), sensibile alle variazioni di
temperatura secondo la curva di risposta riportata nelle
norme DIN 43760 1/3DIN. Per I'umidita, 'elemento sensibile &
una capacita elettrica di precisione che varia il suo valore in
funzione dell’'umidita. Tale variazione viene trasformata in un
segnale elettrico normalizzato in corrente o in tensione o
digitale RS485 Modbus, che varia in modo lineare e preciso
con l'umidita relativa e la temperatura dell‘aria.

Taratura del sensore

Ogni strumento & tarato e verificato per comparazione con
uno strumento campione primario certificato SIT/Accredia. A
seguito della verifica, il sensore viene corredato di rapporto di
taratura.

Manutenzione

Con periodicita (1volta/trimestre) pulire con un panno umido
gli schermi bianchi. Non usare detersivi o spugne abrasive.
Una volta all'anno ricalibrare I'elemento sensibile.

Measurement principle

The combined sensor for the measure of the Air
Temperature and Humidity UTA, is made of a Platinum
termo-resistance Pt100 (1002 @0°C), sensitive fo the
change of temperature according to the DIN 43760 norms
1/3DIN.

For the umidity, the sensing element, is an high precision
electrical capacity that varies as a function the humidity,
This variance is converted into an electrical signal
normalized in current or voltage or digital data RS485 /
ModBus that is linear and follows exactly the relative
humidity.

Calibration of the sensor

Every sensor is calibrated and verified comparing with
SIT/Accredia primary certificated instrument. After the test
the sensor is supplied with the calibration report.

Maintenance

Clear periodically (1 time/quarter) the white screens cover
with a wet cloth. Don't use detergents or abrasive sponges.
Once a year, re-calibrate the sensing element.

Dimensioni e collegamenti /| Dimensions and connections

8 o 8

' ; \ Pin  UTA(V)-A  UTA(V)-B  UTA(V)-C  UTA(V)-N
220mm ) 1ozmm g T Pinl P£100
Y / 2 TOutvV+ T Out I+ T-RHRS485 A T Pinl Pt100
\ / 3 TOutVv- T Out I- T-RH RS485 B T Pin2 Pt100
' 4 Gnd Gnd Gnd i Stk
Gnd
5 Vdc:10+28V  Vdc:10+28V Vdc:10+28V  Vdc:10+28V
6 RH% OutV+ RH% Out I+ K RH% Out V+
7 RH% OutV- RH% Out I- - RH% Out V-
40mm
Come ordinare /| Order Form
L) B
é @ Sensore Temperatura e Umidita Relativa / Air Temperature & Humidity Sensor UTA
5 3 | Sensore Temperatura e Umidita ventilato / Fan Air Temperature & Humidity Sensor UTAV
w)
Temperatura/ Temperature Umidita/ Hurmidity
@ 5 | 0+2Vdc 0+1Vdc A
3 £|4+20mA 4+20mA B
= O | RS485 / Modbus RS485 / Modbus €
Naturale/ naturat Pt100 0+1Vdc N
CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05
= & | €510 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger 10
@ 2 | CSxx — Cavo lunghezza x* m / Cable xx* m length sensor — datalogger XX
& & [ SS1 - Supporto sensori I=500mm / Sensors support /=500mm Ss1
< £ | §S2 - Supporto sensori |=1500mm /[ Sensors support I=1500mm 552
SS3 — Supporto sensori |=900mm / Sensors support /=900mm SS3
Esempio di codice d'ordine / example of order code [ UTA [A]10] s52 ]

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measure.

P

NESA Srl - Vi oo i < 20 - Vidor (TV) - it = Tel+39.(

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / NESA St intend to do any moedifications to this product without warning cbligation



an1iins29dn a1 Wuivaswedy THznae Urunnyu vy 7 Auawsing 3108
AuLa JUInaNIANE

aeud w3asiie aunsal mi-wfm 1jmma°u .
: LAIDIND wagunIl

IP11-1 S130186

wiesdleTanisiBuadveiaiy IPI1-2 $130197

(In-Place Inclinometer) IPI1-3 5130199

IPI1-4 S130195
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CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130186
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 10 m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 21
Humidity [%] : 36
Atmospheric pressure [mbar] : 99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,008 20,008 20,008 20,009 20,008 0,3420 0,3420

0,2306 17,391 17,393 17,390 17,393 17,392 0,2304 0,2306

0,1161 14,711 14,713 14,709 14,713 14,711 0,1160 0,1161

0,0000 11,994 11,997 11,994 11,996 11,995 0,0002 0,0000

-0,1161 9,277 9,277 9,277 9,277 9,277 -0,1158 -0,1161

-0,2306 6,590 6,589 6,588 6,589 6,589 -0,2304 -0,2306

-0,3420 3,966 3,965 3,964 3,964 3,965 -0,3424 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
. 15,000 ¢ data
/ < —linregr
/ - 10,000 —poly.regr.
o~ / L 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,44208  0,07014
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA]® + B-[mA]? + C-[mA] + D [sin/mA?  [sine/mA?  [sina/mA] [sino] %F.S.
-1,690E-06 6,674E-05  4,187E-02  -5,089E-01 0,0175(

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

10 m

S411HA3010

Serial/Number:S130197
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
21
36
99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,000 20,004 20,003| 20,005 20,003 0,3415 0,3420

0,2306 17,401 17,405 17,404 17,406 17,404 0,2306 0,2307

0,1161 14,723 14,725 14,723 14,724 14,724 0,1163 0,1160

0,0000 12,005 12,006 12,006 12,008 12,006 0,0003 -0,0001

-0,1161 9,284 9,287 9,286 9,288 9,286 -0,1157 -0,1161

-0,2306 6,596 6,596 6,597 6,597 6,596 -0,2305 -0,2305

-0,3420 3,969 3,970 3,967 3,969 3,969 -0,3426 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ < —linregr
/ - 10,000 —poly.regr.
.// I 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,43776  0,09921
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-5,712E-07 3,456E-05  4,211E-02  -5,097E-01 0,02934

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

10 m

S411HA3010

Serial/Number:S130199
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
21
36
99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,004 20,005 20,003| 20,006 20,005 0,3425 0,3420

0,2306 17,388 17,390 17,388 17,390 17,389 0,2304 0,2305

0,1161 14,715 14,715 14,716 14,714 14,715 0,1158 0,1161

0,0000 12,011 12,009 12,011 12,009 12,010 -0,0002 0,0000

-0,1161 9,306 9,306 9,307 9,306 9,306 -0,1161 -0,1161

-0,2306 6,638 6,637 6,638 6,637 6,637 -0,2305 -0,2306

-0,3420 4,038 4,037 4,039 4,037 4,038 -0,3419 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
. 15,000 ¢ data
/ T —linregr
/ - 10,000 —poly.regr.
o~ / L 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,33056  0,08154
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-1,622E-06 5,072E-05  4,243E-02  -5,140E-01 0,0190

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

10 m

S411HA3010

Serial/Number:S130195
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
21
36
99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 19,987 19,990 19,989 19,992 19,989 0,3422 0,3420

0,2306 17,380 17,384 17,384 17,384 17,383 0,2304 0,2306

0,1161 14,710 14,714 14,713 14,715 14,713 0,1159 0,1161

0,0000 12,010 12,011 12,009 12,011 12,010 0,0000 0,0000

-0,1161 9,306 9,308 9,306 9,308 9,307 -0,1160 -0,1161

-0,2306 6,637 6,637 6,637 6,637 6,637 -0,2305 -0,2306

-0,3420 4,034 4,034 4,033 4,034 4,034 -0,3421 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
/’//6 20,000
. 15,000 ¢ data
/ T —linregr
/ - 10,000 —poly.regr.
o~ / L 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,31576  0,04224
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA]® + B-[mA]? + C-[mA] + D [sin/mA?  [sine/mA?  [sina/mA] [sino] %F.S.
-1,458E-06 5,156E-05  4,235E-02  -5,136E-01 0,0151]

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130179
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 10 m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 21
Humidity [%] : 36
Atmospheric pressure [mbar] : 99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,019 20,028 20,029 20,029 20,026 0,3424 0,3420

0,2306 17,389 17,393 17,393 17,393 17,392 0,2305 0,2306

0,1161] 14,692 14,694 14,690 14,693 14,692 0,1158 0,1161

0,0000 11,963 11,961 11,965 11,961 11,963 -0,0002 0,0000

-0,1161 9,237 9,234 9,235 9,233 9,235 -0,1161 -0,1161

-0,2306 6,549 6,540 6,543 6,541 6,543 -0,2305 -0,2306

-0,3420 3,929 3,928 3,920 3,919 3,924 -0,3418 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
- 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
o~ / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,53293  0,09034
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA]® + B-[mA]? + C-[mA] + D [sin/mA?  [sine/mA?  [sina/mA] [sino] %F.S.
-1,040E-06 2,887E-05  4,230E-02  -5,084E-01 0,0324(

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130194
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 10 m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 21
Humidity [%] : 36
Atmospheric pressure [mbar] : 99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 19,985 19,986 19,984 19,985 19,985 0,3424 0,3420

0,2306 17,372 17,372 17,373 17,372 17,372 0,2305 0,2306

0,1161 14,695 14,695 14,694 14,697 14,695 0,1158 0,1161

0,0000 11,987 11,989 11,986 11,987 11,987 -0,0002 0,0000

-0,1161 9,282 9,283 9,282 9,282 9,282 -0,1161 -0,1161

-0,2306 6,612 6,613 6,614 6,614 6,613 -0,2305 -0,2306

-0,3420 4,013 4,013 4,012 4,013 4,013 -0,3419 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
/’//6 20,000
. 15,000 ¢ data
/ < —linregr
/ - 10,000 —poly.regr.
.// I 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,34189  0,0682(
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-1,234E-06  3,664E-05 4,256E-02

-5,133E-01  0,01187%

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130177
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 10 m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 21
Humidity [%] : 36
Atmospheric pressure [mbar] : 99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 19,997 20,002 20,000 20,002 20,000 0,3425 0,3420

0,2306 17,391 17,395 17,394 17,395 17,394 0,2304 0,2306

0,1161 14,727 14,728 14,722 14,729 14,727 0,1157 0,1161

0,0000 12,032 12,033 12,033 12,034 12,033 -0,0002 0,0000

-0,1161 9,339 9,340 9,341 9,342 9,340 -0,1160 -0,1161

-0,2306 6,680 6,681 6,681 6,684 6,682 -0,2303 -0,2306

-0,3420 4,090 4,081 4,082 4,082 4,084 -0,3421 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//9 20,000
Lo 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
P / I 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,25192  0,09854
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-2,363E-06 7,899E-05  4,225E-02  -5,157E-01 0,0355(

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130190
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 10 m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 21
Humidity [%] : 36
Atmospheric pressure [mbar] : 99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 19,995 19,994 19,997| 19,994 19,995 0,3420 0,3420
0,2306 17,399 17,398 17,401 17,400 17,400 0,2305 0,2306
0,1161] 14,734 14,733 14,731 14,733 14,733 0,1160 0,1161]
0,0000 12,032 12,031 12,034 12,032 12,032 0,0000 0,0000
-0,1161 9,331 9,332 9,331 9,332 9,331 -0,1159 -0,1161
-0,2306 6,663 6,663 6,665 6,663 6,664 -0,2305 -0,2306
-0,3420 4,063 4,063 4,063 4,063 4,063 -0,3422 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
. 20,000

e

Lo 15,000 ¢ data

// <E( — lin.regr.
10,000 —poly.regr.

/ - 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,28651  0,03564
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-8,753E-07 3,388E-05 4,255E-02 -5,154E-01  0,01494

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: Piezometer PK20S35000 Serial/Number: P130513
Sensor: Vibrating wire Serial/Number: 02-0813-74
Customer: BDS Geotech Ltd. Part. Job number: 13-00129
Cable Length: 100 m Date: 07/03/2013
Test conditions Power supply [Vdc] 0

Temperature [°C] 21
Humidity [%] : 33
Atmospheric pressure [mba 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 00/
Metrological chain
Main: Druck Digital Pressure Indicator mod. DPI 515 s/n 51500575, Yokogawa Calibrator mod. 7651 s/n\B/K0176,
Hameg Function generator mod. HM8030-5 s/n 5471003MBM Calibrator mod. K307 s/n 34200
Secondary: Sisgeo Read out unit s/n 087

measures uncertainty: + 0,07 kPa / 6E-04 Hz

pressure readings [digit] statistics
kPa 1 up | 1 down avg.[digit] lin.[kPa] polyn.[kPa]
0,00 8848 8850 8849 0,96 0,p3
70,00 8197 8196 8196 69,80 69|97
140,00 7536 7539 7538 139,21 139,95
210,0( 6872 6873 6873 209,30 210,06
280,0( 6204 6203 6204 279,82 280,02
350,0( 5529 5529 5529 350,02 34998
kPa
0,00 50,00 100,00 150,00 200,00 250,00 300,00 350,00 400,00
‘ ‘ ‘ 10000
9000
\‘\\ L 8000
- 7000
; 6000 + data
5000 D — lin.regr.
°
- 4000 — poly.regr.
- 3000
2000
1000
0000
RESULTS
Linear sensitivity factor S max.err
[digit/kPa] %F.S
-9,48706  0,32081
Polynomial sensitivity factors A B C max.err
[kPa] = A-[digit] ? + B-[digit] + C [kPa/digi?]  [kPa/digit] [kPa] %F.S
-6,381E-07 -9,623E-02 9,015E+02 0,0617(
NOTES : Resulting error depends on the effects of linearityand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)
digit = Hz2x10-3
Temperature coefficient K = 0,379975 kPa/°C
Wiring :  red=coil; black=coil; white=thermistor; green=thermistor
Quality Assurance Manager : Q‘OLQ]IQJ ?Lqpo Production chief /@C@Eam‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate - Milano (Italy) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159
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RAPPORTO DI TEST E COLLAUDO
TEST REPORT

N. 15639

Cliente / Customer: SISGEQO ASIA PACIFIC CO., LTD.

STRUMENTO / INSTRUMENT

PL400-N

1012447
Note

Modello / Model

N.Serie / Serial N.

Descrizione / Description
Rain Gauge 400cmq Collector Surface

Costruttore / Manufacturer
NESA

Range misura / Measure Range

Uscita / Signal-out Alimentazione / Power Supply

0+ 300 mm/h Pulse On/Off +10+28Vdc
Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:
Traceability of the instruments used in calibration and tests
[ Hher SHnsnie Strumento Campione / Reference Instrument
Sensor type
Termometri Calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836,
Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836
Barometri Barometro campione mod.HD9408T mat.04023627
Barometers Reference barometer mod.HD9408T mat. 04023627
Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. K03078
,'?f',*',” Gauge Hight precision balance mod. KERN D-72336, mat. KO3078
Direzione vento | Goniometro di precisione mod. RUPAKGONIMETRO mat.003

Wind direction

Precision Protractor mod. RUPAKGONIMETRO mat.003

| lgrometri

Humidity sensor

Soluzioni sature al 33% e al 75%.
Solutions to 33% and 75%

Velocita vento | Anemometri a coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

Wind speed Cups anemometers type Robinson mod. ANS-VVI-N First Class, certified on 13 points Measnet

Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento

Radiometers Primary instrument Mod. KippZonen CM22 mat.050109 and reference lamp.

Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L

Datalogger Calibrator Mod. CA100-255701 Yokogawa mat, 27CC11836L |
Sonde Taratura singolo elettrodo con soluzione campione e per confronto con sonda calibrata.

Probes Single electrode calibration with reference solution and for comparison with calibrated probe.

Temperatura Locale 262 °C *Revisione consigliata ogni Mesi
Local Temperature y *Calibration suggested each Months
Umidita Locale Collaudato Conforme

% v
Local Humidity ag. Tested v Checked v

Valore impostato (sonde escluse):
Setted value (excluding probes):

Valore registrato (sonde escluse)
Registered value (excluding probes):

Esito/Test result: w—

Lo strumento é risultato conforme alle specifiche riportate allegate, parte integrante del presente documento. % 5;“ 3

Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili .
; : fi . - idor (TV

The instrument was found comply with the specifications attached, as part of this document. % a_%l WY

The instrument is also in accordance to the WMO norms Annex.n8, where applicable.

[,422831990

*La durata della calibrazione é garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV) Italy - Tel +39.0423.985209 - www.nesasrl.it - info@nesasrl.it
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ANV W-J1]1]1{ Sensore Precipitazione classe A /

class A Rain Gauge

1l pluviometro classe A PL400 é costituito da un corpo cilindrico in
allumino anodizzato con superficie di raccolta da 400cm? dentro il
quale viene montato un orifizio di raccolta a forma di imbuto che attraverso
un filtro convoglia il precipitato verso una bascula in acciaio inox realizzata
con un sistema di appoggio a lama di coltello. Un contatto reed rileva le
commutazioni della bascula filtrando ogni disturbo dovuto a falsi rimbalzi.
La forma di tutte le parti meccaniche é stata studiata per minimizzare
ogni fenomeno che possa trattenere o deviare il flusso dell’acqua,
concentrandolo invece verso l'ugello al centro. Disponibile nella versione
riscaldata per climi freddi (mod. PL400R) e con modulo MCS per la
normalizzazione del segnale (0+2Vdc, 4+ 20mA, RS485/Modbus)

The class A PL400 Rain Gauge sensor is constituted by a cylindrical body
with collection surface of 400cm? in anodized aluminium. Inside this
body comes mounted a funnel shape orifice with specific filter, that directs
the rain towards a stainless steel tilting bucket, realized with a knife blade

support system. A specific device (reed) feels the commutations of the tilting bucket filtering every electrical and mechanical
noise. The shape of mechanical parts has been developed to reduce interferences for the water and permitting it to
fall into the tift bucket system. Available with heater for cold climatic condition (mod. PL400R) and with MCS module for

signal normalization (0+2Vdc, 4+ 20mA, RS485/Modbus)
Caratteristiche salienti /| Highlighted specs

e Sensore Precipitazione classe A in accordo a UNI 11452:2012 / High precision Rain Gauge Sensor class A according to

UNI 11452:2012

Conforme allo standard WMO [/ According to WMO standards
Facile da pulire e mantenere / Easy to clean up and maintain
Conforme alle norme C€ / According to C€ norms

Dati tecnici /| Technical Data

Superficie orifizio

Sistema di misura a bascula in acciaio inox / Measure with stainless steel tilting bucket
Struttura in alluminio robusta e compatta /| Compact and light design in aluminium

: 400cm2
Orifice area
Campo di funzionamento illimitato / unfimited.  Auto-reset 0-100mm versione A,B,C; altri range
Operating range disponibili su richiesta / version A,B,C other ranges available on request
Max intensita misurabile i
Max counting rate 0 + 600 mm/h
Costante strumentale : e
Conversion eopstan 0.2 mm/imp. (0.1mm su richiesta/ on request)
Sensibilita S
Sensitivity 0.2 mm (0.1mm su richiesta / on request)
FreclElone el £29% (+0.10mm/min) (£1% on request) certificata/ certified UNI 11452:2012
Average accuracy
Trasduttore : o
Traperlicar bascula oscillante / tilting bucket
Temperatura di funzionamento = 80°C (-40-80°C PLAGOR
Working temperature 0+ 80°C (40450 )
Segnale di uscita standard Impulse contatto pulito reed (R<250Q)/ dry reed contact pulses (R<2500)
Standard signal output Option: 0+2Vdc, 4+20mA (0-100mm 7ul/ scale) o RS485 ModBus
Alimentazione riscaldatore Max 50W@12Vdc (mod. PL40OR)
Heater power supply
Protezioni contro inversione di polarita e scariche atmosferiche, circuito antirimbalzo
Protections polarity reverse and transient, debounce circuit
Impedenza uscita
Output resistance 100 ma f1Ma
Realizzato in lega di alluminio, bascula in inox
Made of aluminium alloy, stainless steel bucket
Condizioni operative - 80°C. (-40 = +80° ; L 3
Working conditions 0 + 80°C, (-40 + +80°C versione riscaldata / with heater)
Alimentazione : 10--30Vdc
Power Consumption
Peso

Weight 3.3 Kg con staffa

NESA Srl - Via Sartori, 6/8 - 31020 - Vidor (TV) - ltaly - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail: info@nesasrl.it - www nesasrl.it

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / NESA Si intend to do any modifications to this product without warning obligation
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Principio di misura

Il sensore di precipitazione PL400 é costituito da un sistema
di raccolta dell'acqua a forma di imbuto, che convoglia il
precipitato nel sistema di misura montato internamente.
Tale sistema & costituito da un trasduttore con bascula a
lama di coltello a doppia vaschetta. E' realizzato in
conformita agli standard WMO (World Meteorological
Organization).

Il sensore & disponibile anche nella versione con bocca di
raccolta da 1000cm? (cod. PL1000) e con riscaldatore (cod.
PL400R e PL1000R) per le zone soggette a neve o ghiaccio.
Il sensore viene fornito con uscita ad impulsi.

Taratura del sensore

Ogni strumento ¢ tarato e verificato per comparazione con
uno strumento campione certificato di classe A secondo UNI
11452:2012, A seguito della verifica, il sensore viene
corredato di certificato di taratura.

Manutenzione

Controllare periodicamente (1 volta/mese) che il fondo del
cono sia libero da ostacoli. Aprire e richiudere il corpo dello
strumento per accedere alla bascula e controllare che sia
perfettamente pulita. Utilizzare un panno umido, senza
detergenti, e/o uno spazzolino.

Dimensioni e collegamenti /| Dimensions and connections

230mm
PRERE————] 230mm

91mm

345mm

490mm

g

Top Bottom

59mm in/79mm ext

Come ordinare /| Order Form

Measurement principle

Rain Gauge sensor PL400 is constituted by a water collection
system with funnef shape, that directs the rain in the inside
measure system. Such system is made of a tifting bucket
with a twin pocket rocking device mechanism. The tilting
bucket is mounted on a stainless steel knife blade. It is built
according to the WMO standards (World Meteorological
Organization).

The sensor /s avaflable in the version with surface of
coflection of 1000cn® (PL1000 code) and with heater for fow
temperature areas (PL400R and PL100OR code). The sensor
is supplied with pulses output.

Calibration of the sensor

Every sensor js calibrated and verified comparing with
certificated instrument class A according to UNI 11452:2012,
After the test the sensor is supplied with the calibration
certificate.

Maintenance

Check regularly (once a month) that the bottom of the cone is
free of obstacles. Open and close the body of the

Instrument to enter the tipping bucket and check that it

is perfectly clean. Use a damp cloth without

detergent, and/or a toothbrush.

Pin  PL400-N PL400-A PL400-B PL400-C
1
2 + Out + QOut Rs485 A
3+ Out (contact) - Out - Out Rs485 B
4 - Qut (contact) Gnd Gnd Gnd
5 Vdc(10+28V) Vdc(10+28V) Vdc(10+28V)
6* 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

7 * 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

* Solo versione riscaldata / only heated version

Sensore Precipitazione classe A / (lass A Rain Gauge Sensor

Sensore
Sensor

Sensore Precipitazione classe A Riscaldato / Olass A Heated Rain Gauge Sensor

PL400
PL400OR

0+2Vdc
4+-20mA
RS485 / Modbus
Impulse/ pufses

Uscita
Output

Z0 W >

CS10 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger
CSxx — Cavo lunghezza xx* m [ Cable xx* m Jength sensor-datalogger

>

CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05

10

SPL1 - Supporto in alluminio anodizzato anticorrosione per pluviometro Nesa, h utile =
1000mm per fissaggio a terreno / Anticorrodal support in Anodized aluminum for rain
gauge Nesa, heigh = 1000mm, arranged for attachment at groun floor

Accessori
Accessorie

SPL1

QAS22024 - Quadro IP65 alimentazione 220/24Vac 150W per pluviometro con
riscaldatore / JP65 box with power supply 220Vac/24Vac 150W for rain gauge heater
(PL400R only)

Esempio di codice d'ordine / Example of order code

| PL40OR

C

[10 [spLi| R |

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measures

9.0423.985209 - X+ 02 il

NESA St - Via Sartori. 6/8 = 31020 - Vidor (TV)  ltaly = Te
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Caratterizzazione
dello strumento

Riferimenti

La conformita alla classe A del pluviometro Nesa serie PLxxx,
secondo la norma UNI 11452:2012, richiede la
determinazione della curva di risposta dello strumento a
diversi flussi di pioggia al fine di calcolare I'algoritmo di
caratterizzazione che puo essere introdotto in un sistema di
acquisizione dati come il datalogger Nesa, per i pluviometri a
bascula con wuscita ad impulsi, o inserito direttamente
nell'elettronica di bordo del pluviometro per le versioni con
uscita A, B o C (corrente tensione o digitale).

Operativita

1l test che viene svolto, nello specifico, consiste nel far
precipitare nella bocca del pluviometro una nota quantita di
acqua per commutare un certo numero di bascule, a diversi
flussi (4-5 punti di misura), misurando con un sistema
certificato, la quantita d'acqua in uscita.

Caratterizzazione

Si riporta la curva di caratterizzazione standard del
pluviometro Nesa su 4 flussi, tarato con una costante 0,2
millimetri di acqua equivalente nel quale sono stai versati
200g di acqua a diversi flussi. L'errore ottenuto e lo
scostamento dalla retta ideale, consente di ottenere
I'algoritmo di correzione reale. Per ogni pluviometro pud
essere richiesta in opzione la curva specifica.

Instrument’s
characterization

References

The compliance with the A class of Nesa' rain gauges, PLxxx
series, according to the UNI 11452: 2012, requires the
determination of the response curve of the instrument to
different streams of rain in order to calculate the algorithm
of characterization. It can be introduced into a data
acquisition system Nesa' datalogger, for rain gauges with
pulse output, or entered directly into on-board electronics of
the rain gauges models with output A, B or C (current,
voltage or digital).

Operations

The test that is done, specifically, consists in precipitating
into the mouth of the rain gauge a known amount of water,
to create a number of switching of the tilting bucket, at
different streams (4-5 points), by measuring with a certified
system, the amount of water in output.

Characterization

Here is reported the characterization curve for a standard
Nesa's rain gauge for 4 different flows, calibrated with a
constant of 0.2 mm water equivalent. In it are poured 200g of
water at different flows. The error obtained and the deviation
from the ideal behaviour, allows to obtain the correction
algorithm. For each rain gauge, the determination of its
specific curve can be requested as option.

NESA Srl - Via Sartori, 6/8 - 31020 - Vidor {TV) - ltaly - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail: info@nesasri.it - www.nesasrl.it

Quantita tt?o'nca di H,0 Quantita r'l evata a fine Intensith prodotta T
precipitata misura
200g 196,2¢g 10 mm/h -1,9%
200g 199,1g 28 mm/h -0,5%
200g 200,7g 50 mm/h 0,3%
200g 203,6g 68 mm/h 1,8%
- Incertezza / Accuracy
2
f 1,8
1,5 -4
o~
1 o
/,./'/
0,5 o
/// % 03
0 4 v . v —— Y . i y
0 10 20 30 ,,/', a0 50 60 70 go mm/h
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a //—,
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-1,5 .’;.‘z.... —
3 L T —
E%= 0,0603[mm/h]-2,4284 R’=0,9774

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / NESA Sri intend to do any modifications to this product without warning obligation
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Cliente / Customer: SISGEO ASIA PACIFIC CO., LTD.
STRUMENTO / INSTRUMENT

N. 15631

Modello / Model
UTA-N

Descrizione / Description
Combined Air Temperature and Humidity Sensor

N.Serie / Serial N.
1012439

Note

NESA

Costruttore / Manufacturer

Uscita / Signal-out
Pt100, 0 + 1Vdc

Range misura / Measure Range
-40+60°C, 0+100%Rh

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:
Tmceabmty of the instruments used in calibration and tests

Tipo Sensore ’
o Strumento Campione / Reference Instrument

Alimentazione / Power Supply
+10+28Vdc

Direzione vento
Wind direction

Goniometro di precisione mod. RUPAKGONIMETRO mat.003
Precision Protractor mod. RUPAKGONIMETRO mat.003

Sensor type

Termometri Calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836,

Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836

Barometri Barometro campione mod.HD9408T mat.04023627

Barometers Reference barometer mod. HDQ#OBT mat. 04023627 - - - -
Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. K03078

Rain Gauge Hight precision balance mod. KERN D-72336, mat. K03078

lgrometri
Humidity sensor

Soluzioni sature al 33% e al 75%.
Solutions to 33% and 75%

| Velocita vento Anemometri a coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

| Wind speed Cups anemometers type Robinson mod. ANS-VV1-N First Class, certified on 13 points Measnet
Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento
Radiometers Primary instrument Mod. KippZonen CM22 mat.050109 and reference lamp. -
Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L
Datalogger Cahbrator Mod. CA100-255701 Yokogawa mat. 27CC11836L
Sonde Taratura singolo elettrodo con soluzione campione e per confranto con sonda callbrata
Probes Single electrode calibration with reference solution and for comparison with calibrated probe.

Temperatura Locale 26.2 °C *Revisione consigliata ogni Mesi
Local Temperature : *Calibration suggested each Months
Umidita Locale Collaudato Conforme
% v v
Local Humidity AL e Tested Checked
Valore impostato (sonde escluse): Qd’f Valore registrato (sonde escluse)
Setted value (excluding probes): SO / Registered value (excluding probes):

Esito/Test result:

Lo strumento & risultato conforme alle specifiche riportate allegate, parte integrante del presente documento.

B é 55
= AR e 2 s Y Ly
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili E %sm =7

The instrument was found comply with the specifications attached, as part of this document.
The instrument is also in accordance to the WMO norms Annex.n8, where applicable.

*La durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV} Italy - Tel +39.0423.985209 - www.nesasrl.it - info@nesasrl.it

Paginaldil

MQO16




s Sistemi per monitoraggi , @ ?
I = ambientali e telecontrolli w oy

Sensore Termoigrometrico con ventilazione naturale
Thermoigrometric sensor with natural ventilation

VR W:\") Sensore Termoigrometrico con ventilazione forzata
Thermoigrometric sensor with fan

Sensore realizzato in conformita agli standard WMO (World Meteorological
Organization), disponibile anche nella versione con ventilazione forzata (cod. UTAV).
Temperatura: Elemento sensibile a termoresistenza Pt100 1/3DIN con collegamento
a quattro fili, uscita a Pt100 oppure segnale elettrico normalizzato in corrente o
tensione (4+-20mA, 0+2Vdc) o RS485/Modbus.

Umidita relativa.: Sensore per la misura dell’'umidita relativa dell’aria a basso
consumo (<0,1W), costituito da un elemento a film sottile la cui capacita varia
linearmente con I'umidita relativa dell'aria. Disponibile con uscite di segnale
normalizzato in tensione o corrente (0+1Vdc, 4+-20mA) o RS485/Modbus.

Sensor manufactured according to standard WMO (World Meteorological
Organization) and is also available in versions with forced ventilation (code. TAV).
Temperature: RTD sensing element 1/3DIN Pt100, connection with a four-wire
Pt100 output or electrical signal in current or voltage (4-+20mA, 0=2Vdc) or
RS485/Modbus.

Relative Humidity: Sensor for air relative humidity measurement at low power
(<0.1 W), made of a thin film that changes the capacity in linear mode with the air
humidity. Available with different signal outputs, normalized voltage or current (0+1Vdc,
4+20mA) or Rs485/Modbus.

Caratteristiche salienti /| Highlighted specs

Sensore di temperatura e umidita preciso ed affidabile / Accurated and reliable Air Humidity & Temperature Sensor
Sistema di misura di tipo a termoresistenza Pt100 e capacitivo / Measure with high precision capacity and RTD Pt100
Struttura in robusto alluminio per climi caldi e freddi | Compact and light design in aluminium for hot and cold climates

Dati tecnici /| Technical Data

Campo di misura tipico temperatura [umidita]

Temperature fhumidity] typical range

Conforme allo standard WMO e alla EN 15518-3:2011 / According to WMO standards and to EN 15518-3:2011
Disponibile con ventilazione forzata / Available with forced ventilation
Conforme alle norme C€ /According to C€ norms

-40 + +60°C, [0 + 100%Rh] (-60+80°C available)

Risoluzione temperatura [umidita]
Temperature [humidity] resolution

0.01°C, [0.1%]

Precisione temperatura [umidita]
Temperature [humidity] accuracy

DIN 43760 1/3DIN (£0.1°C @ 0°C), [ft _I“/o f.s.J===

Tempo di risposta temperatura [umidita]
Temperature [humidity] response time

< 85, [< 8sec (10+80%RH)]

Tipo di trasduttore
Type of transducer

Termoresistenza al Platino 1/3DIN / platinum resistance Pt100
1/3DIN (100Q @ 0°C), [capacitivo / capacitive]

Ventilazione Naturale / natura/ (cod. UTA)

Ventilation Forzata / Forced (cod. UTAV)

Segnale di uscita N: 0+1 Vdc(Rh) & Pt100 (T); A: 0+1 Vdc(Rh) & 02 Vdc (T) ;
Signal out B: 4 + 20mA (Rh) &4 + 20mA (T) ; C: 2 x RS485 /ModBus
Condizioni operative Ve S 5 ;

Working conditions 50 + +80°C (-60 + +80°C available)

Protezioni contro inversione di polarita e scariche atmosferiche
Protections polarity reverse and transient

Realizzato in lega di alluminio verniciato, viterie in inox

Made of aluminium alloy, stainless steel screws

Alimentazione e consumo
Power supply and consumption

10+28Vdc, (typ.<0.1W, max 2W@12Vdc mod. TAV)

Peso
Weight

680g

NESA Srl - Via Sartori. 6/8 - 31020 - Vidor (TV) - ltaly - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail: info@nesasrl.it - www.nesasrl.it

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / NESA S intend to do any madifications to this product without warning obligation



Principio di misura

Il sensore combinato per la misura della temperatura e
dell'umidita dell'aria UTA & costituito da una termoresistenza
al Platino Pt100 (100Q@0°C), sensibile alle variazioni di
temperatura secondo la curva di risposta riportata nelle
norme DIN 43760 1/3DIN. Per I'umidita, 'elemento sensibile &
una capacita elettrica di precisione che varia il suo valore in
funzione dell’'umidita. Tale variazione viene trasformata in un
segnale elettrico normalizzato in corrente o in tensione o
digitale RS485 Modbus, che varia in modo lineare e preciso
con l'umidita relativa e la temperatura dell‘aria.

Taratura del sensore

Ogni strumento & tarato e verificato per comparazione con
uno strumento campione primario certificato SIT/Accredia. A
seguito della verifica, il sensore viene corredato di rapporto di
taratura.

Manutenzione

Con periodicita (1volta/trimestre) pulire con un panno umido
gli schermi bianchi. Non usare detersivi o spugne abrasive.
Una volta all'anno ricalibrare I'elemento sensibile.

Measurement principle

The combined sensor for the measure of the Air
Temperature and Humidity UTA, is made of a Platinum
termo-resistance Pt100 (1002 @0°C), sensitive fo the
change of temperature according to the DIN 43760 norms
1/3DIN.

For the umidity, the sensing element, is an high precision
electrical capacity that varies as a function the humidity,
This variance is converted into an electrical signal
normalized in current or voltage or digital data RS485 /
ModBus that is linear and follows exactly the relative
humidity.

Calibration of the sensor

Every sensor is calibrated and verified comparing with
SIT/Accredia primary certificated instrument. After the test
the sensor is supplied with the calibration report.

Maintenance

Clear periodically (1 time/quarter) the white screens cover
with a wet cloth. Don't use detergents or abrasive sponges.
Once a year, re-calibrate the sensing element.

Dimensioni e collegamenti /| Dimensions and connections

8 o 8

' ; \ Pin  UTA(V)-A  UTA(V)-B  UTA(V)-C  UTA(V)-N
220mm ) 1ozmm g T Pinl P£100
Y / 2 TOutvV+ T Out I+ T-RHRS485 A T Pinl Pt100
\ / 3 TOutVv- T Out I- T-RH RS485 B T Pin2 Pt100
' 4 Gnd Gnd Gnd i Stk
Gnd
5 Vdc:10+28V  Vdc:10+28V Vdc:10+28V  Vdc:10+28V
6 RH% OutV+ RH% Out I+ K RH% Out V+
7 RH% OutV- RH% Out I- - RH% Out V-
40mm
Come ordinare /| Order Form
L) B
é @ Sensore Temperatura e Umidita Relativa / Air Temperature & Humidity Sensor UTA
5 3 | Sensore Temperatura e Umidita ventilato / Fan Air Temperature & Humidity Sensor UTAV
w)
Temperatura/ Temperature Umidita/ Hurmidity
@ 5 | 0+2Vdc 0+1Vdc A
3 £|4+20mA 4+20mA B
= O | RS485 / Modbus RS485 / Modbus €
Naturale/ naturat Pt100 0+1Vdc N
CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05
= & | €510 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger 10
@ 2 | CSxx — Cavo lunghezza x* m / Cable xx* m length sensor — datalogger XX
& & [ SS1 - Supporto sensori I=500mm / Sensors support /=500mm Ss1
< £ | §S2 - Supporto sensori |=1500mm /[ Sensors support I=1500mm 552
SS3 — Supporto sensori |=900mm / Sensors support /=900mm SS3
Esempio di codice d'ordine / example of order code [ UTA [A]10] s52 ]

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measure.

P
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CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

10 m

S411HA3010

Serial/Number:5130202
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
21
36
99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,004 20,014 20,012 20,011 20,010 0,3422 0,3420

0,2306 17,400 17,403 17,404 17,404 17,403 0,2304 0,2306

0,1161 14,733 14,731 14,730 14,730 14,731 0,1160 0,1161

0,0000 12,025 12,024 12,026 12,023 12,025 0,0000 0,0000

-0,1161 9,317 9,317 9,320 9,319 9,318 -0,1160 -0,1161

-0,2306 6,645 6,644 6,647 6,645 6,645 -0,2305 -0,2306

-0,3420 4,042 4,039 4,041 4,040 4,040 -0,3421 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
o~ / L 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,33889  0,05564
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-1,196E-06 4,260E-05  4,240E-02  -5,139E-01 0,0355

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130204
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 10 m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 21
Humidity [%] : 36
Atmospheric pressure [mbar] : 99¢
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,015 20,014 20,016 20,014 20,015 0,3421 0,3419
0,2306 17,418 17,418 17,417 17,418 17,418 0,2307 0,2308
0,1161] 14,739 14,742 14,739 14,740 14,740 0,1159 0,1160
0,0000 12,035 12,035 12,034 12,035 12,035 -0,0002 -0,0001
-0,1161 9,332 9,332 9,333 9,331 9,332 -0,1161 -0,1161
-0,2306 6,665 6,665 6,665 6,666 6,665 -0,2305 -0,2305
-0,3420 4,069 4,067 4,068 4,068 4,068 -0,3419 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
. 20,000

e

Lo 15,000 ¢ data

// <E( — lin.regr.
10,000 —poly.regr.

/ - 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,31224  0,04304
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-3,562E-07 8,671E-06  4,286E-02 -5,165E-01  0,03274

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130221
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 7m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,013 20,013 20,012 20,013 20,013 0,3418 0,3420
0,2306 17,406 17,405 17,405 17,407 17,406 0,2305 0,2306
0,1161] 14,729 14,729 14,727 14,729 14,728 0,1161 0,1161]
0,0000 12,016 12,015 12,015 12,015 12,015 0,0002 0,0000
-0,1161 9,300 9,300 9,299 9,301 9,300 -0,1158 -0,1161
-0,2306 6,616 6,614 6,615 6,616 6,615 -0,2304 -0,2306
-0,3420 3,993 3,992 3,993 3,993 3,993 -0,3425 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
V.
g 20,000

e

Lo 15,000 ¢ data

// <E( —lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,41111  0,07494
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-1,353E-06 5,720E-05 4,199E-02 -5,105E-01  0,01124

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130227
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 7m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,014 20,016 20,015 20,016 20,015 0,3419 0,3420

0,2306 17,408 17,409 17,410 17,410 17,409 0,2305 0,2306

0,1161 14,732 14,731 14,731 14,733 14,732 0,1161 0,1161

0,0000 12,019 12,020 12,019 12,018 12,019 0,0001 0,0000

-0,1161 9,306 9,305 9,306 9,305 9,305 -0,1158 -0,1161

-0,2306 6,623 6,623 6,624 6,622 6,623 -0,2305 -0,2306

-0,3420 4,006 4,005 4,007 4,005 4,006 -0,3423 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ T —linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,39748  0,05674
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA]® + B-[mA]? + C-[mA] + D [sin/mA?  [sine/mA?  [sina/mA] [sino] %F.S.
-1,018E-06 4,255E-05  4,221E-02  -5,117E-01 0,01441

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130211
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 10 m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 21
Humidity [%] : 36
Atmospheric pressure [mbar] : 99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 19,990 19,983 19,984 19,982 19,985 0,3417 0,3420
0,2306 17,398 17,393 17,393 17,394 17,394 0,2306 0,2307
0,1161] 14,729 14,725 14,726 14,725 14,727 0,1162 0,1161]
0,0000 12,027 12,023 12,025 12,023 12,024 0,0002 0,0000
-0,1161 9,323 9,318 9,318 9,318 9,319 -0,1158 -0,1161
-0,2306 6,650 6,645 6,647 6,645 6,647 -0,2305 -0,2305
-0,3420 4,038 4,034 4,036 4,036 4,036 -0,3425 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
. 20,000

e

Lo 15,000 ¢ data

// <E( —lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,31090 0,08884
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-8,408E-07 3,968E-05  4,235E-02 -5,135E-01  0,03634

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130230
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 7m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,016 20,013 20,015 20,015 20,015 0,3421 0,3420
0,2306 17,404 17,401 17,401 17,401 17,402 0,2305 0,2306
0,1161] 14,725 14,722 14,721 14,722 14,722 0,1160 0,1161]
0,0000 12,008 12,006 12,007 12,006 12,007 0,0000 0,0000
-0,1161 9,294 9,294 9,295 9,293 9,294 -0,1159 -0,1161
-0,2306 6,612 6,612 6,613 6,612 6,612 -0,2304 -0,2306
-0,3420 3,995 3,994 3,997 3,995 3,995 -0,3422 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
V.
g 20,000

e

Lo 15,000 ¢ data

// <E( —lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,40989  0,04274
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-1,341E-06 5,018E-05 4,216E-02 -5,112E-01  0,01634

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130239
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,024 20,022 20,024 20,022 20,023 0,3420 0,3420
0,2306 17,416 17,416 17,415 17,413 17,415 0,2305 0,2306
0,1161] 14,738 14,736 14,737 14,735 14,737 0,1160 0,1161]
0,0000 12,025 12,023 12,024 12,024 12,024 0,0000 -0,0001
-0,1161 9,314 9,313 9,314 9,314 9,314 -0,1159 -0,1161
-0,2306 6,635 6,632 6,636 6,634 6,634 -0,2305 -0,2306
-0,3420 4,022 4,021 4,022 4,021 4,021 -0,3422 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
. 20,000

e

Lo 15,000 ¢ data

// <E( —lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,38599  0,04104
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-1,111E-06 4,188E-05 4,229E-02 -5,127E-01  0,01884

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130249
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 6m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,018 20,017 20,018 20,018 20,018 0,3423 0,3420

0,2306 17,410 17,409 17,409 17,408 17,409 0,2304 0,2306

0,1161 14,738 14,738 14,739 14,739 14,739 0,1159 0,1161

0,0000 12,037 12,037 12,037 12,035 12,036 -0,0001 0,0000

-0,1161 9,335 9,334 9,334 9,333 9,334 -0,1160 -0,1161

-0,2306 6,667 6,665 6,667 6,663 6,665 -0,2304 -0,2306

-0,3420 4,063 4,063 4,064 4,063 4,063 -0,3421 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
P / I 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,31291  0,05401
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-1,619E-06 5,549E-05  4,234E-02  -5,148E-01 0,01397

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: Piezometer PK20S35000 Serial/Number: P130520
Sensor: Vibrating wire Serial/Number: 02-0813-85
Customer: BDS Geotech Ltd. Part. Job number: 13-00129
Cable Length: 100 m Date: 07/03/2013
Test conditions Power supply [Vdc] 0

Temperature [°C] 21
Humidity [%] : 33
Atmospheric pressure [mba 1004
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 00/
Metrological chain
Main: Druck Digital Pressure Indicator mod. DPI 515 s/n 51500575, Yokogawa Calibrator mod. 7651 s/n\B/K0176,
Hameg Function generator mod. HM8030-5 s/n 5471003MBM Calibrator mod. K307 s/n 34200
Secondary: Sisgeo Read out unit s/n 087

measures uncertainty: + 0,07 kPa / 6E-04 Hz

pressure readings [digit] statistics
kPa 1 up 1 down avg.[digit] lin.[kPa] polyn.[kPa]

0,00 8259 825p 8248 0,81 -003
70,00 7617 7618 7618 69,p2 70]08
140,0( 6974 6976 6975 139,30 13996
210,04 6327 6327 6327 2097 20994
280,00 5672 56714 5673 279,88 280,06
350,00 5016 5016 5016 350,83 34998
kPa

-50,00 0,00 50,00 100,00 150,00 200,00 250,00 300,00 350,00 400,00
- - - - 9000

— 8000
\ | 7000

\\ | 5000 & data
2  —lin.regr.
4000 ©
— poly.regr.
3000
2000
1000
0000
RESULTS
Linear sensitivity factor S max.err
[digit/kPa] %F.S|
-9,26108 0,28214
Polynomial sensitivity factors A B C max.err
[kPa] = A-[digit] 2 + B-[digit] + C [kPa/digi?] [kPa/digif] [kPa] %F.S

-6,011E-07 -1,000E-01 8,667E+02 0,0683]

NOTES : Resulting error depends on the effects of linearityand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)
digit = Hz2x10-3
Temperature coefficient K = 0,126094 kPa/°C

Wiring :  red=coil; black=coil; white=thermistor; green=thermistor

Quality Assurance Manager : Q‘OLQ]IQJ ?Lqpo Production chief /@ @23 .
— () =y

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate - Milano (Italy) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
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RAPPORTO DI TEST E COLLAUDO--
TEST REPORT |

| www.tuv.com
ID 9106086643

Date: 26/06/2019 N. 15637
Cliente / Customer: SISGEO ASIA PACIFIC CO., LTD.
STRUMENTO / INSTRUMENT
Modello / Model Descrizione / Description
PL400-N Rain Gauge 400cmq Collector Surface
N.Serie / Serial N. Costruttore / Manufacturer
1012445 NESA
Note
Range misura / Measure Range Uscita / Signal-out Alimentazione / Power Supply
0+ 300 mm/h Pulse On/Off +10+28Vdc

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:
Traceability of the instruments used in calibration and tests

1lpg,zensqre Strumento Campione / Reference Instrument

Sensor type -

Termometri Calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836,

Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836 |

Barometri Barometro campione mod.HD9408T mat.04023627

Barometers Reference barometer mod. HD9408T mat. 04023627 ) ﬂ;
| Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. K03078 J

Rain Gauge Hight precision balance mod. KERN D-72336, mat. K03078 \

Direzione vento | Goniometro di precisione mod. RUPAKGONIMETRO mat.003
| Wind direction | Precision Protractor mod. RUPAKGONIMETRO mat.003

| Igrometri Soluzioni sature al 33% e al 75%.
Humidity sensor | Solutions to 33% and 75%

Velocita vento | Anemometri a coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

Wind speed Cups anemometers type Robinson mod. ANS-VV1-N First Class, certified on 13 points Measnet

Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento

Radiometers Primary instrument Mod. KippZonen CM22 mat.050109 and reference lamp.

Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L

Datalogger Calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L

Sonde Taratura singolo elettrodo con soluzione campione e per confronto con sonda calibrata. |
| Probes Single electrode calibration with reference solution and for comparison with calibrated probe. ‘
Temperatura Locale 262 °C *Revisione consigliata ogni Mesi
Local Temperature d *Calibration suggested each Months
Umidita Locale Collaudato Conforme

iy 48 %

Local Humidity Tested Checked

Valore impostato (sonde escluse): . Valore registrato (sonde escluse)

Setted value (excluding probes): — Registered value (excluding probes): —
Esito/Test result:
Lo strumento & risultato conforme alle specifiche riportate allegate, parte integrante del presente documento. %

Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili @
The instrument was found comply with the specifications attached, as part of this document. i
The instrument is also in accordance to the WMO norms Annex.n8, where applicable. Ja

rod. Fisc.

*La durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV) Italy - Tel +39.0423.985209 - www.nesasrl.it - info@nesasrl.it
Pagina 1di 1 MQO16
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Errore percentuale {(max P e = Q2K
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AW [ B o W-X0]1) 1 Sensore Precipitazione classe A /

class A Rain Gauge

1l pluviometro classe A PL400 é costituito da un corpo cilindrico in

allumino anodizzato con superficie di raccolta da 400cm? dentro il
quale viene montato un orifizio di raccolta a forma di imbuto che attraverso
un filtro convoglia il precipitato verso una bascula in acciaio inox realizzata
con un sistema di appoggio a lama di coltello. Un contatto reed rileva le
commutazioni della bascula filtrando ogni disturbo dovuto a falsi rimbalzi.
La forma di tutte le parti meccaniche & stata studiata per minimizzare
ogni fenomeno che possa trattenere o deviare il flusso dell’acqua,
concentrandolo invece verso |'ugello al centro. Disponibile nella versione
riscaldata per climi freddi (mod. PL400R) e con modulo MCS per la
normalizzazione del segnale (0+2Vdc, 4+ 20mA, RS485/Modbus)

The class A PL400 Rain Gauge sensor is constituted by a cylindrical body
with collection surface of 400cm? in anodized aluminium. Inside this
body comes mounted a funnel shape orifice with specific filter, that directs
the rain towards a stainless steel tilting bucket, realized with a knife blade

»!

support system. A specific device (reed) feels the commutations of the tilting bucket filtering every electrical and mechanical
noise. The shape of mechanical parts has been developed to reduce interferences for the water and permitting it to
fall into the tilt bucket system. Available with heater for cold climatic condition (mod. PL400R) and with MCS module for
signal normalization (0+2Vdc, 4+ 20mA, RS485/Modbus)

Caratteristiche salienti / Highlighted specs

¢ & & @ @

Sensore Precipitazione classe A in accordo a UNI 11452:2012 / High precision Rain Gauge Sensor class A according to
UNI 11452:2012

Sistema di misura a bascula in acciaio inox / Measure with stainless steel tilting bucket

Struttura in alluminio robusta e compatta / Compact and light design in aluminium

Conforme allo standard WMO / According to WMO standards

Facile da pulire e mantenere / Easy to clean up and maintain

Conforme alle norme C€ / According to C€ norms

Dati tecnici /| Technical Data

Superficie orifizio

: 400cm2
QOrifice area
Campo di funzionamento illimitato / unfimited.  Auto-reset 0-100mm versione A,B,C; altri range
Operating range disponibili su richiesta / version A, B,C other ranges available on request
Max mtensita misurabile 0 = 600 mm/h
Max counting rate

Costante strumentale
Conversion constant

0.2 mm/imp. (0.1mm su richiesta/ on request)

Sensibilita e
Sensitivity 0.2 mm (0.1mm su richiesta / on request)
FIECISOIE MEd £2% (£0.10mm/min) (£1% on request) certificata/ certified UNI 11452:2012
Average accuracy
Trasduttore : g e e—
Trageiabe bascula oscillante / tilting bucket L &>
Temperatura di funzionamento 0 + 80°C (-40+80°C PL40OR)
Working temperature
Segnale di uscita standard Impulse contatto pulito reed (R<250Q)/ dry reed contact pulses (R<2500)
Standard signal output Option: 0+2Vdc, 4+20mA (0-100mm 7ufl scale) o RS485 ModBus
Alimentazione riscaldatore Max 50W@12Vdc (mod. PL400R)
Heater power supply
Protezioni contro inversione di polarita e scariche atmosferiche, circuito antirimbalzo
Protections polarity reverse and transient, debounce circuit
Impedenza uscita
QOutput resistance 100-mek f e
Realizzato in lega di alluminio, bascula in inox
Made of aluminium alloy, stainless steel bucket
Condizioni operative Y o o e G ; iscald :
Working conditions 0 + 80°C, (-40 + +80°C versione riscaldata / with heater)
Alimentazione : 10+30Vde
Power Consumption
Peso
; lik
Weight 3.3 Kg con staffa

NESA Srl - Via Sartori, 6/8 - 31020 - Vidor {TV) - ltaly - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail: info@nesasrl.it - www nesastl.it

NESA Sl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preawviso / NESA Srf intend to do any modifications to this product without warning obligation
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Principio di misura

Il sensore di precipitazione PL400 é costituito da un sistema
di raccolta dell'acqua a forma di imbuto, che convoglia il
precipitato nel sistema di misura montato internamente.
Tale sistema & costituito da un trasduttore con bascula a
lama di coltello a doppia vaschetta. E' realizzato in
conformita agli standard WMO (World Meteorological
Organization).

Il sensore & disponibile anche nella versione con bocca di
raccolta da 1000cm? (cod. PL1000) e con riscaldatore (cod.
PL400R e PL1000R) per le zone soggette a neve o ghiaccio.
Il sensore viene fornito con uscita ad impulsi.

Taratura del sensore

Ogni strumento ¢ tarato e verificato per comparazione con
uno strumento campione certificato di classe A secondo UNI
11452:2012, A seguito della verifica, il sensore viene
corredato di certificato di taratura.

Manutenzione

Controllare periodicamente (1 volta/mese) che il fondo del
cono sia libero da ostacoli. Aprire e richiudere il corpo dello
strumento per accedere alla bascula e controllare che sia
perfettamente pulita. Utilizzare un panno umido, senza
detergenti, e/o uno spazzolino.

Dimensioni e collegamenti /| Dimensions and connections

230mm
PRERE————] 230mm

91mm

345mm

490mm

g

Top Bottom

59mm in/79mm ext

Come ordinare /| Order Form

Measurement principle

Rain Gauge sensor PL400 is constituted by a water collection
system with funnef shape, that directs the rain in the inside
measure system. Such system is made of a tifting bucket
with a twin pocket rocking device mechanism. The tilting
bucket is mounted on a stainless steel knife blade. It is built
according to the WMO standards (World Meteorological
Organization).

The sensor /s avaflable in the version with surface of
coflection of 1000cn® (PL1000 code) and with heater for fow
temperature areas (PL400R and PL100OR code). The sensor
is supplied with pulses output.

Calibration of the sensor

Every sensor js calibrated and verified comparing with
certificated instrument class A according to UNI 11452:2012,
After the test the sensor is supplied with the calibration
certificate.

Maintenance

Check regularly (once a month) that the bottom of the cone is
free of obstacles. Open and close the body of the

Instrument to enter the tipping bucket and check that it

is perfectly clean. Use a damp cloth without

detergent, and/or a toothbrush.

Pin  PL400-N PL400-A PL400-B PL400-C
1
2 + Out + QOut Rs485 A
3+ Out (contact) - Out - Out Rs485 B
4 - Qut (contact) Gnd Gnd Gnd
5 Vdc(10+28V) Vdc(10+28V) Vdc(10+28V)
6* 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

7 * 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

* Solo versione riscaldata / only heated version

Sensore Precipitazione classe A / (lass A Rain Gauge Sensor

Sensore
Sensor

Sensore Precipitazione classe A Riscaldato / Olass A Heated Rain Gauge Sensor

PL400
PL400OR

0+2Vdc
4+-20mA
RS485 / Modbus
Impulse/ pufses

Uscita
Output

Z0 W >

CS10 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger
CSxx — Cavo lunghezza xx* m [ Cable xx* m Jength sensor-datalogger

>

CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05

10

SPL1 - Supporto in alluminio anodizzato anticorrosione per pluviometro Nesa, h utile =
1000mm per fissaggio a terreno / Anticorrodal support in Anodized aluminum for rain
gauge Nesa, heigh = 1000mm, arranged for attachment at groun floor

Accessori
Accessorie

SPL1

QAS22024 - Quadro IP65 alimentazione 220/24Vac 150W per pluviometro con
riscaldatore / JP65 box with power supply 220Vac/24Vac 150W for rain gauge heater
(PL400R only)

Esempio di codice d'ordine / Example of order code

| PL40OR

C

[10 [spLi| R |

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measures

9.0423.985209 - X+ 02 il
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Caratterizzazione
dello strumento

Riferimenti

La conformita alla classe A del pluviometro Nesa serie PLxxx,
secondo la norma UNI 11452:2012, richiede Ia
determinazione della curva di risposta dello strumento a
diversi flussi di pioggia al fine di calcolare I'algoritmo di
caratterizzazione che puo essere introdotto in un sistema di
acquisizione dati come il datalogger Nesa, per i pluviometri a
bascula con uscita ad impulsi, o inserito direttamente
nell’elettronica di bordo del pluviometro per le versioni con
uscita A, B o C (corrente tensione o digitale).

Operativita

Il test che viene svolto, nello specifico, consiste nel far
precipitare nella bocca del pluviometro una nota quantita di
acqua per commutare un certo numero di bascule, a diversi
flussi (4-5 punti di misura), misurando con un sistema
certificato, la quantita d’acqua in uscita.

Caratterizzazione

Si riporta la curva di caratterizzazione standard del
pluviometro Nesa su 4 flussi, tarato con una costante 0,2
millimetri di acqua equivalente nel quale sono stai versati
200g di acqua a diversi flussi. L'errore ottenuto e lo
scostamento dalla retta ideale, consente di ottenere
I'algoritmo di correzione reale. Per ogni pluviometro pud
essere richiesta in opzione la curva specifica.

Instrument’s
characterization

References

The compliance with the A class of Nesa' rain gauges, PLxxx
series, according to the UNI 11452: 2012, requires the
determination of the response curve of the instrument to
different streams of rain in order to calculate the algorithm
of characterization. It can be introduced into a data
acquisition system Nesa' datalogger, for rain gauges with
pulse output, or entered directly into on-board electronics of
the rain gauges models with output A, B or C (current
voltage or digital).

Operations

The test that is done, specifically, consists in precipitating
into the mouth of the rain gauge a known amount of water,
to create a number of switching of the tilting bucket, at
different streams (4-5 points), by measuring with a certified
system, the amount of water in output.

Characterization g e

Here is reported the characterization curve for a standard
Nesa's rain gauge for 4 different flows, calibrated with a
constant of 0.2 mm water equivalent, In it are poured 200g of
water at different flows. The error obtained and the deviation
from the ideal behaviour, allows to obtain the correction
algorithm. For each rain gauge, the determination of its
specific curve can be requested as option.

NESA Srl - Via Sartori, 6/8 - 31020 - Vidor (TV) - Italy - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail: info@nesasrl.it - www.nesasrl.il

tith teorica di H.0 T :
Quantita c?olnca i Hy Quantita r.llevata afine teREHs DR ——_——
precipitata misura
200g 196,2g 10 mm/h -1,9%
200g 199,1g 28 mm/h -0,5%
200g 200,7g 50 mm/h 0,3%
200g 203,6g 68 mm/h 1,8%
i Incertezza / Accuracy
2 S
f 1,8
1,5 - -//'-' i
1 g A
0,5 *’//
j // B
0 - ; . 2 . . . ‘
0 10 20 30 - “/40 50 60 70 so mm/h
0,5 ¥--05
//})
4 — g
5 "l
s €
E%= 0,0603[mm/h]-2,4284  R?=0,9774

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / NESA Sri intend to do any maodifications to this product without warning obligation
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RAPPORTO DI TEST E COLLAUDO
TEST REPORT

N. 15634

Cliente / Customer: SISGEOQ ASIA PACIFIC CO., LTD.

STRUMENTO / INSTRUMENT

UTA-N

1012442
Note

Modello / Model

N.Serie / Serial N.

Descrizione / Description
Combined Air Temperature and Humidity Sensor

Costruttore / Manufacturer
NESA

Range misura / Measure Range
-40+60°C, 0+100%Rh

Alimentazione / Power Supply
+10+28Vdc

Uscita / Signal-out
Pt100, 0 + 1Vdc

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:
Traceability of the instruments used in calibration and tests

Tipo Sensore
Sensor type

Strumento Campione / Reference Instrument

Termometri Calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836,

Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836

Barometri Barometro campione mod.HD9408T mat.04023627

Barometers Reference barometer mod.HD9408T mat. 04023627 - -
Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. K03078

Rain Gauge Hight precision balance mod. KERN D-72336, mat, KO3078

Direzione vento

Goniometro di precisione mod. RUPAKGONIMETRO mat.003

Wind direction Precision Protractor mod. RUPAKGONIMETRO mat.003 ]
Igrometri Soluzioni sature al 33% e al 75%.
Humidity sensor | Solutions to 33% and 75%

Velocita vento

Anemometri a coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

| Wind speed Cups anemometers type Robinson mod. ANS-VV1-N First Class, certified on 13 points Measnet
Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento
Radiometers Primary instrument Mod. KippZonen CM22 mat.050109 and reference lamp. )
Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L
Datalogger Calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L )
Sonde Taratura singolo elettrodo con soluzione campicne e per confronto con sonda calibrata.
Probes Single electrode calibration with reference solution and for comparison with calibrated probe.

Temperatura Locale 262 °C *Revisione consigliata ogni Mesi
Local Temperature d *Calibration suggested each Months
Umidita Locale Collaudato Conforme
% v
Local Humidity el Tested v. Checked M
Valore impostato (sonde escluse): 2.0 C Valore registrato (sonde escluse) Ly <
Setted value (excluding probes): 5o/ Registered value (excluding probes): S07.

Esito/Test result:

Lo strumento & risultato conforme alle specifiche riportate allegate, parte integrante del presente documento.
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili

The instrument was found comply with the specifications attached, as part of this document.

The instrument is also in accordance to the WMO norms Annex.n8, where applicable.

*La durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV) Italy - Tel +39.0423.985209 - www.nesasrlit - info@nesasrl.it
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Ap— Sistemi per monitoraggi : @ 3 ":
l = ambientali e telecontrolli w 4

m Sensore Termoigrometrico con ventilazione naturale
Thermoigromeftric sensor with natural ventilation

VR W\l Sensore Termoigrometrico con ventilazione forzata
Thermoigromeftric sensor with fan

Sensore realizzato in conformita agli standard WMO (World Meteorological
Organization), disponibile anche nella versione con ventilazione forzata (cod. UTAV).
Temperatura: Elemento sensibile a termoresistenza Pt100 1/3DIN con collegamento
a quattro fili, uscita a Pt100 oppure segnale elettrico normalizzato in corrente o
tensione (4+-20mA, 0+2Vdc) o RS485/Modbus.

Umidita relativa.: Sensore per la misura dell’'umidita relativa dell’aria a basso
consumo (<0,1W), costituito da un elemento a film sottile la cui capacita varia
linearmente con I'umidita relativa dell'aria. Disponibile con uscite di segnale
normalizzato in tensione o corrente (0+1Vdc, 4+20mA) o RS485/Modbus.

Sensor manufactured according to standard WMO (World Meteorological
Organization) and is also available in versions with forced ventilation (code. TAV).
Temperature: RTD sensing element 1/3DIN Pt100, connection with a four-wire
PE100 output or electrical signal in current or voltage (4+20mA, 0-+2Vdc) or
RS485/Modbus.

Relative Humidity: Sensor for air relative humidity measurement at low power
(<0.1 W), made of a thin film that changes the capacity in linear mode with the air
humidity. Available with different signal outputs, normalized voltage or current (0+1Vdc,
4+20mA) or Rs485/Modbus.

Caratteristiche salienti /| Highlighted specs

Sensore di temperatura e umidita preciso ed affidabile / Accurated and reliable Air Humidity & Temperature Sensor
Sistema di misura di tipo a termoresistenza Pt100 e capacitivo /| Measure with high precision capacity and RTD Pt100
Struttura in robusto alluminio per climi caldi e freddi / Compact and light design in aluminium for hot and cold climates

@ o o & o o

Dati tecnici /| Technical Data

Campo di misura tipico temperatura [umidita]
Temperature fhumidity] typical range

Conforme allo standard WMO e alla EN 15518-3:2011 / According to WMO standards and to EN 15518-3:2011
Disponibile con ventilazione forzata / Available with forced ventilation
Conforme alle norme C€ /According to C€ norms

-40 + +60°C, [0 + 100%Rh] (-60+80°C available)

Risoluzione temperatura [umidita]
Temperature [humidity] resolution

0.01°C, [0.1%]

Precisione temperatura [umidita]
Temperature fhumidity] accuracy

DIN 43760 1/3DIN (£0.1°C @ 0°C), [+ 1% f.s.]

Tempo di risposta temperatura [umidita]
Temperature [humidity] response time

< 85, [< 8sec (10+80%RH)]

Tipo di trasduttore
Type of transducer

Termoresistenza al Platino 1/3DIN / platinum resistance Pt100
1/3DIN (100Q @ 0°C), [capacitivo [/ capacitive]

Ventilazione Naturale / natural (cod. UTA)
Ventilation Forzata / Forced (cod. UTAV)
Segnale di uscita N: 0+1 Vdc(Rh) & Pt100 (T); A: 0+1 Vdc(Rh) & 0+2 Vdc (T) ;
Signal out B: 4 + 20mA (Rh) &4 + 20mA (T) ; C: 2 x RS485 /ModBus

Condizioni operative
Working conditions

-50 + +80°C (-60 + +80°C available)

Protezioni contro inversione di polarita e scariche atmosferiche
Protections polarity reverse and transient

Realizzato in lega di alluminio verniciato, viterie in-inox

Made of aluminium alloy, stainless steel screws . S

Alimentazione e constumo
Power supply and consumption

10+28Vdc, (typ.<0.1W, max 2W@12Vdc mod. TAV)

Peso
Weight

680g

NESA Srl - Via Sartori, 6/8 - 31020 - Vidor (TV) - ltaly - Tel+39.0423.985209 - Fax-+39.0423.985305 - E-mail: info@nesasrl.it - www.nesasrl.it

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / NESA Sri intend to do any modifications to this product without warning obligation



Principio di misura

Il sensore combinato per la misura della temperatura e
dell'umidita dell'aria UTA & costituito da una termoresistenza
al Platino Pt100 (100Q@0°C), sensibile alle variazioni di
temperatura secondo la curva di risposta riportata nelle
norme DIN 43760 1/3DIN. Per I'umidita, 'elemento sensibile &
una capacita elettrica di precisione che varia il suo valore in
funzione dell’'umidita. Tale variazione viene trasformata in un
segnale elettrico normalizzato in corrente o in tensione o
digitale RS485 Modbus, che varia in modo lineare e preciso
con l'umidita relativa e la temperatura dell‘aria.

Taratura del sensore

Ogni strumento & tarato e verificato per comparazione con
uno strumento campione primario certificato SIT/Accredia. A
seguito della verifica, il sensore viene corredato di rapporto di
taratura.

Manutenzione

Con periodicita (1volta/trimestre) pulire con un panno umido
gli schermi bianchi. Non usare detersivi o spugne abrasive.
Una volta all'anno ricalibrare I'elemento sensibile.

Measurement principle

The combined sensor for the measure of the Air
Temperature and Humidity UTA, is made of a Platinum
termo-resistance Pt100 (1002 @0°C), sensitive fo the
change of temperature according to the DIN 43760 norms
1/3DIN.

For the umidity, the sensing element, is an high precision
electrical capacity that varies as a function the humidity,
This variance is converted into an electrical signal
normalized in current or voltage or digital data RS485 /
ModBus that is linear and follows exactly the relative
humidity.

Calibration of the sensor

Every sensor is calibrated and verified comparing with
SIT/Accredia primary certificated instrument. After the test
the sensor is supplied with the calibration report.

Maintenance

Clear periodically (1 time/quarter) the white screens cover
with a wet cloth. Don't use detergents or abrasive sponges.
Once a year, re-calibrate the sensing element.

Dimensioni e collegamenti /| Dimensions and connections

8 o 8

' ; \ Pin  UTA(V)-A  UTA(V)-B  UTA(V)-C  UTA(V)-N
220mm ) 1ozmm g T Pinl P£100
Y / 2 TOutvV+ T Out I+ T-RHRS485 A T Pinl Pt100
\ / 3 TOutVv- T Out I- T-RH RS485 B T Pin2 Pt100
' 4 Gnd Gnd Gnd i Stk
Gnd
5 Vdc:10+28V  Vdc:10+28V Vdc:10+28V  Vdc:10+28V
6 RH% OutV+ RH% Out I+ K RH% Out V+
7 RH% OutV- RH% Out I- - RH% Out V-
40mm
Come ordinare /| Order Form
L) B
é @ Sensore Temperatura e Umidita Relativa / Air Temperature & Humidity Sensor UTA
5 3 | Sensore Temperatura e Umidita ventilato / Fan Air Temperature & Humidity Sensor UTAV
w)
Temperatura/ Temperature Umidita/ Hurmidity
@ 5 | 0+2Vdc 0+1Vdc A
3 £|4+20mA 4+20mA B
= O | RS485 / Modbus RS485 / Modbus €
Naturale/ naturat Pt100 0+1Vdc N
CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05
= & | €510 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger 10
@ 2 | CSxx — Cavo lunghezza x* m / Cable xx* m length sensor — datalogger XX
& & [ SS1 - Supporto sensori I=500mm / Sensors support /=500mm Ss1
< £ | §S2 - Supporto sensori |=1500mm /[ Sensors support I=1500mm 552
SS3 — Supporto sensori |=900mm / Sensors support /=900mm SS3
Esempio di codice d'ordine / example of order code [ UTA [A]10] s52 ]

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measure.

P
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CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

10 m

S411HA3010

Serial/Number:S130191
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
21
36
99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,003 20,000 20,001| 19,999 20,001 0,3416 0,3419

0,2306 17,418 17,419 17,418 17,418 17,418 0,2308 0,2308

0,1161 14,747 14,745 14,745 14,746 14,746 0,1162 0,1160

0,0000 12,040 12,041 12,041 12,041 12,041 0,0001 -0,0001

-0,1161 9,336 9,336 9,339 9,335 9,337 -0,1159 -0,1160

-0,2306 6,665 6,663 6,664 6,664 6,664 -0,2305 -0,2305

-0,3420 4,059 4,059 4,060 4,058 4,059 -0,3423 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
Lo 15,000 ¢ data
/ < linregr
/ 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,30860  0,06854
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
1,841E-07 1,381E-06  4,278E-02  -5,157E-01 0,0431(

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130231
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 7m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 20,002 20,001 20,000 19,999 20,001 0,3422 0,3420
0,2306 17,389 17,390 17,389 17,389 17,389 0,2307 0,2307
0,1161] 14,701 14,701 14,700 14,698 14,700 0,1159 0,1160
0,0000 11,982 11,982 11,982 11,982 11,982 -0,0002 0,0000
-0,1161 9,264 9,264 9,264 9,265 9,264 -0,1162 -0,1161
-0,2306 6,586 6,585 6,585 6,585 6,585 -0,2305 -0,2306
-0,3420 3,978 3,977 3,977 3,980 3,978 -0,3419 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
. 20,000

]

. 15,000 ¢ data

// <E( —lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,42418  0,04174
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-2,099E-07 2,373E-06  4,274E-02 -5,120E-01  0,02554

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

7m

S411HA3010

Serial/Number:S130220
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
22
33
100:

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,009 20,008 20,008 20,008 20,008 0,3424 0,3420

0,2306 17,384 17,383 17,384 17,386 17,384 0,2305 0,2306

0,1161 14,696 14,697 14,695 14,697 14,696 0,1158 0,1161

0,0000 11,975 11,976 11,975 11,975 11,975 -0,0002 0,0000

-0,1161 9,258 9,258 9,257 9,257 9,258 -0,1162 -0,1161

-0,2306 6,577 6,576 6,578 6,577 6,577 -0,2305 -0,2306

-0,3420 3,970 3,969 3,969 3,967 3,969 -0,3418 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
/’//% 20,000
- 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
.// I 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,44262  0,0679%
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-8,843E-07 2,310E-05  4,253E-02  -5,111E-01 0,00954

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130219
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 7m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 22
Humidity [%] : 33
Atmospheric pressure [mbar] : 1002

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,020 20,019 20,018 20,019 20,019 0,3427 0,3420

0,2306 17,390 17,390 17,388 17,389 17,389 0,2303 0,2305

0,1161 14,708 14,709 14,709 14,711 14,709 0,1157 0,1162

0,0000 11,995 11,997 11,996 11,997 11,996 -0,0003 0,0000

-0,1161 9,287 9,287 9,287 9,286 9,287 -0,1161 -0,1161

-0,2306 6,612 6,612 6,612 6,612 6,612 -0,2304 -0,2307

-0,3420 4,006 4,007 4,007 4,007 4,007 -0,3418 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
. 15,000 ¢ data
/ < —linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,39330  0,10584
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-2,017E-06 6,148E-05  4,224E-02  -5,121E-01 0,024417

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer S411HA3010 Serial/Number:S130176
Sensor: solid state Serial/Number:
Customer: BDS Job number: 13-00129
Cable Length: 10 m Date: 08/03/2013
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 21
Humidity [%] : 36
Atmospheric pressure [mbar] : 99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176
Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics

Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420] 19,990 19,986 19,985 19,987 19,987 0,3421 0,3420
0,2306 17,385 17,384 17,380 17,384 17,383 0,2306 0,2307
0,1161] 14,705 14,706 14,706 14,706 14,706 0,1160 0,1161]
0,0000 11,997 11,997 11,995 11,995 11,996 -0,0001 0,0000
-0,1161 9,290 9,288 9,288 9,286 9,288 -0,1160 -0,1161
-0,2306 6,618 6,615 6,617 6,614 6,616 -0,2305 -0,2305
-0,3420 4,012 4,009 4,009 4,008 4,010 -0,3421 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
. 20,000

e

. 15,000 ¢ data

// <E( —lin.regr.
10,000 —poly.regr.

/ L 5,000

./
0,000
RESULTS
Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,35318  0,03544
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.

-7,883E-07 2,723E-05 4,255E-02 -5,130E-01  0,02554

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?u{po Production c/&ﬁ:&@?’“‘:

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

10 m

S411HA3010

Serial/Number:S130206
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
21
36
99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 20,005 20,009 20,006| 20,009 20,007 0,3427 0,3420

0,2306 17,373 17,372 17,372 17,372 17,372 0,2303 0,2305

0,1161 14,684 14,685 14,685 14,684 14,684 0,1156 0,1161

0,0000 11,965 11,966 11,965 11,968 11,966 -0,0003 0,0000

-0,1161 9,254 9,252 9,254 9,252 9,253 -0,1161 -0,1161

-0,2306 6,574 6,573 6,572 6,572 6,573 -0,2304 -0,2307

-0,3420 3,962 3,960 3,961 3,960 3,961 -0,3418 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
- 15,000 ¢ data
/ < linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,44222  0,11714
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-2,253E-06 6,926E-05  4,208E-02  -5,096E-01 0,0237]

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

10 m

S411HA3010

Serial/Number:S130187
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
21
36
99¢

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 19,993 19,998 19,996/ 19,997 19,996 0,3422 0,3420

0,2306 17,384 17,389 17,388 17,391 17,388 0,2305 0,2306

0,1161 14,711 14,714 14,713 14,715 14,713 0,1159 0,1161

0,0000 12,002 12,007 12,005 12,007 12,005 0,0000 0,0000

-0,1161 9,295 9,298 9,296 9,299 9,297 -0,1160 -0,1161

-0,2306 6,624 6,622 6,624 6,625 6,624 -0,2305 -0,2306

-0,3420 4,015 4,016 4,017 4,017 4,016 -0,3421 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
//é 20,000
. 15,000 ¢ data
/ < —linregr
/ - 10,000 —poly.regr.
o~ / L 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,35293  0,04094
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-1,183E-06 4,195E-05  4,238E-02  -5,128E-01 0,01967

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: in-place inclinometer
Sensor: solid state
Customer: BDS

Cable Length:

6m

S411HA3010

Serial/Number:S130232
Serial/Number:

Job number:

13-00129

Date: 08/03/2013

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :

Humidity [%] :
Atmospheric pressure [mbar]

24
22
33
100:

Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 1&/0
Metrological chain - Main: Schaevitz Servoinclinoneter mod. LSRP-30 s/n 20510, Yokogawa Calibrator od. 7651 s/n 51WK0176

Secondary: Heidenhain Encoder mod. RON 905 s/n 8 82765 D, Sisgeo Read out s/n 086

measures uncertainty: + 0.0004° /1 =0.004 mA

angle readings [mA] statistics
Sino 1up 1 down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]

0,3420] 19,997 19,998 19,995/ 19,998 19,997 0,3421 0,3420

0,2306 17,383 17,384 17,380 17,383 17,382 0,2303 0,2305

0,1161 14,709 14,712 14,710 14,711 14,711 0,1160 0,1161

0,0000 12,003 12,003 12,002 12,005 12,003 0,0002 0,0000

-0,1161 9,293 9,293 9,292 9,295 9,293 -0,1158 -0,1161

-0,2306 6,613 6,614 6,612 6,612 6,613 -0,2304 -0,2306

-0,3420 3,995 3,994 3,996 3,995 3,995 -0,3424 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
25,000
/’//% 20,000
. 15,000 ¢ data
/ < —linregr
/ - 10,000 —poly.regr.
ped / - 5,000
0,000
RESULTS

Linear sensitivity factor S max.err.
[mA/sino] %F.S.
23,37772  0,06904
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA] ® + B:[mA]? + C-[mA] + D [sna/mA%  [sin/mA?%  [sina/mA] [sina] %F.S.
-2,176E-06 8,299E-05  4,183E-02  -5,103E-01 0,02357

NOTES : Resulting error depends on the effects of linearitand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : ﬂOLQ“IQJ ?Lqpo

Production ¢ .
=5 W Ty,

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: Piezometer PK20S35000 Serial/Number: P130510
Sensor: Vibrating wire Serial/Number: 02-0813-715
Customer: BDS Geotech Ltd. Part. Job number: 13-00129
Cable Length: 100 m Date: 07/03/2013
Test conditions Power supply [Vdc] 0

Temperature [°C] 21
Humidity [%] : 33
Atmospheric pressure [mba 1002
Calibration has been made according to the QualitAssurance System UNI EN ISO 9001:2008 - IST. 00/
Metrological chain
Main: Druck Digital Pressure Indicator mod. DPI 515 s/n 51500575, Yokogawa Calibrator mod. 7651 s/n\B/K0176,
Hameg Function generator mod. HM8030-5 s/n 5471003MBM Calibrator mod. K307 s/n 34200
Secondary: Sisgeo Read out unit s/n 087

measures uncertainty: + 0,07 kPa / 6E-04 Hz

pressure readings [digit] statistics
kPa 1 up 1 down avg.[digit] lin.[kPa] polyn.[kPa]
0,00 9401 9408 9402 1,03 0,04
70,00 8676 8677 8677 69,83 70]02
140,0( 7945 7949 7947 139,02 139,80
210,00 7204 7208 7206 209,30 210,10
280,0( 6460 6463 6462 279,91 280,12
350,00 5712 5714 5713 350,90 349,92
kPa
0,00 50,00 100,00 150,00 200,00 250,00 300,00 350,00 400,00
- - - 10000
— 9000
\ I 8000
\ - 7000
—s 6000 - & data
500 D —— lin.regr.
©
- 4000 — poly.regr.
I 3000
2000
1000
0000
RESULTS
Linear sensitivity factor S max.err
[digit/kPa] %F.S
-10,54368  0,34714
Polynomial sensitivity factors A B C max.err
[kPa] = A-[digit] 24 B-[digit] + C [kPa/digi‘Z] [kPa/digit] [kPa] %F.S

-5,442E-07 -8,662E-02 8,625E+02 0,1100(

NOTES : Resulting error depends on the effects of linearityand hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)
digit = Hz2x10-3
Temperature coefficient K = 0,068603 kPa/°C

Wiring :  red=coil; black=coil; white=thermistor; green=thermistor

Quality Assurance Manager : Q‘OLQ]IQJ ?Lqpo Production chief /@ @23 .
— () =y

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate - Milano (Italy) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http://lwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano:1413159
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RAPPORTO DI TEST E COLLAUDO
TEST REPORT

N. 15638

Cliente / Customer: SISGEO ASIA PACIFIC CO., LTD.

1012446
Note

N.Serie / Serial N.

STRUMENTO / INSTRUMENT
Modello / Model Descrizione / Description
PL400-N Rain Gauge 400cmq Collector Surface

Costruttore / Manufacturer
NESA

Range misura / Measure Range

Uscita / Signal-out Alimentazione / Power Supply

0+ 300 mm/h Pulse On/Off +10+28Vdc
Catena di riferibilitd strumenti campione impiegati nelle tarature/calibrazioni:
Traceability of the instruments used in calibration and tests
Tipo Sensore -

Sensor type

Strumento Campione / Reference Instrument

Termometri Calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836,
Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836
Barometri Barometro campione mod.HD9408T mat.04023627

Barometers Reference barometer mod. HD9408T mat. 04023627

Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. K03078

Rain Gauge Hight precision balance mod. KERN D-72336, mat. K03078

Direzione vento
Wind direction

Goniometro di precisione mod, RUPAKGONIMETRO mat.003
Precision Protractor mod. RUPAKGONIMETRO mat.003

Igrometri
Humidity sensor

Soluzioni sature al 33% e al 75%.
Solutions to 33% and 75%

Velocita vento

Anemometria coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

Wind speed Cups anemometers type Robinson mod. ANS-VV1-N First Class, certified on 13 points Measnet
Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento
Radiometers Primary instrument Mod. KippZonen CM22 mat.050109 and reference lamp.

Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L

Datalogger Calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L

Sonde Taratura singolo elettrodo con soluzione campione e per confronto con sonda calibrata.
Probes

Single electrode calibration with reference solution and for comparison with calibrated probe.

Temperatura Locale 26.2 °C *Revisione consigliata ogni Mesi
Local Temperature d *Calibration suggested each Months
Umidita Locale Collaudato Conforme
e %
Local Humidity % & Tested v Checked v
Valore impostato (sonde escluse): / Valore registrato (sonde escluse) =

Setted value (excluding probes):

Registered value (excluding probes):

Esito/Test result:

Lo strumento e risultato conforme alle specifiche riportate allegate, parte integrante del presente documento.
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili

The instrument was found comply with the specifications attached, as part of this document.

The instrument is also in accordance to the WMO norms Annex.n8, where applicable.

*La durata della ca

Cod. Fisc.

librazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento

* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV) Italy - Tel +39.0423.985209 - www.nesasrl.it - info@ nesasrl.it

Paginaldil MQO16



41:45 Z6-06/19
EEEEREFEEEEEXXER AR L EX XX AR X XXX RN RS

= M E S A = r 1 M ES A = r 1 ¥xx
EEEEEEEEF LA XA XXX FF XX EX LR EER LR RNNRR
* Test Pluviometro K=0.Z 400 cmZ *
EEEAEXEAEFF AL XXX X ERFEER XXX E RN EXRRHFRER

Ore 08:56:05 del Z6-05-201%

Numero bascule ...... e i 10
Durata prova {(secondi) ...-....- = 2322
Flusspo medio MMl caeeecnsaneans = 031
ficqua pesata (grammil ..ecea--a2x = 80.3
Capacito bascula {cc) calcolata = 2.03
Capacits bascula {(cc) teorica = =
Costante K ricavata .ceaseeea= = Q. 2008
Errore percentuale (max Zx).... = O. 4%
P ASS PASS PASS
N.serie Firma...4- < 4
AQAZ Ly ©
EEEEREEEEXEAEAEERFERE XA R XXX LERLRER RN
* Fine Test *

***************************************

o



P e Sistemi per monitoraggi 3 "
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AR D VR WY1 ]1]1{ Sensore Precipitazione classe A /

class A Rain Gauge

Il pluviometro classe A PL400 ¢ costituito da un corpo cilindrico in
allumino anodizzato con superficie di raccolta da 400cm? dentro il
quale viene montato un orifizio di raccolta a forma di imbuto che attraverso
un filtro convoglia il precipitato verso una bascula in acciaio inox realizzata
con un sistema di appoggio a lama di coltello. Un contatto reed rileva le
commutazioni della bascula filtrando ogni disturbo dovuto a falsi rimbalzi.
La forma di tutte le parti meccaniche é stata studiata per minimizzare
ogni fenomeno che possa trattenere o deviare il flusso dell’acqua,
concentrandolo invece verso I'ugello al centro. Disponibile nella versione
riscaldata per climi freddi (mod. PL400R) e con modulo MCS per la
normalizzazione del segnale (0+2Vdc, 4+ 20mA, RS485/Modbus)

The class A PL400 Rain Gauge sensor is constituted by a cylindrical body
with collection surface of 400cm? in anodized aluminium. Inside this
body comes mounted a funnel shape orifice with specific filter, that directs
the rain towards a stainless steel tilting bucket, realized with a knife blade
support system. A specific device (reed) feels the commutations of the tilting bucket filtering every electrical and mechanical
noise. The shape of mechanical parts has been developed to reduce interferences for the water and permitting it to
fall into the tilt bucket system. Available with heater for cold climatic condition (mod. PL400R) and with MCS module for
signal normalization (0+2Vdc, 4+ 20mA, RS485/Modbus)

RS

Caratteristiche salienti /| Highlighted specs

» Sensore Precipitazione classe A in accordo a UNI 11452:2012 [ High precision Rain Gauge Sensor class A according to
UNI 11452:2012

Sistema di misura a bascula in acciaio inox / Measure with stainless steel tilting bucket

Struttura in alluminio robusta e compatta /| Compact and light design in aluminium

Conforme allo standard WMO [/ According to WMO standards

Facile da pulire e mantenere / Easy to clean up and maintain

Conforme alle norme C€ / According to C€ norms

Dati tecnici /| Technical Data

Superficie orifizio

: 400cm?2
Orifice area
Campo di funzionamento illimitato / unlimited.  Auto-reset 0-100mm versione A,B,C; altri range
Operating range disponibili su richiesta / version A,B,C other ranges available on request
Max intensita misurabile ;
Max counting rate 0. 600 mmi/h

Costante strumentale

s ea s i 0.2 mm/imp. (0.1mm su richiesta/ on request)

Sensibilita e

Sensitivity 0.2 mm (0.1mm su richiesta / on request)

EREOSEE Mk +2% (£0.10mm/min) (£1% on request) certificata/ certified UNI 11452:2012
Average accuracy

Trasduttore : s

Transchicer bascula oscillante / tifting bucket

Temperatura di funzionamento

Working temperature

0 + 80°C (-40+-80°C PL400R)

Segnale di uscita standard

Impulse contatto pulito reed (R<250Q)/ dry reed contact pulses (R<25002)

Standard signal output Option: 0+2Vdc, 4+-20mA (0-100mm i/l scale) o RS485 ModBus
Alimentazione riscaldatore Max 50W@12Vdc (mod. PL40OR)
Heater power supply
Protezioni contro inversione di polarita e scariche atmosferiche, circuito antiimbalzo
Protections polarity reverse and transient, debounce circuit
Impedenza uscita
QOutput resistance 100ima M0
Realizzato in lega di alluminio, bascula in inox
Made of aluminium alloy, stainless steel bucket
Condizioni operative T 1 = : : :
Working conditions 0 + 80°C, (-40 + +80°C versione riscaldata [ wit/ heater)
Alimentazione ; 10-30Vdc
Power Consumption
Peso
; ff
Weight 3.3 Kg con staffa

NESA Srl - Via Sartori, 6/8 - 31020 - Vidor (TV) - ltaly - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail: info@nesasrl.it - www.nesasrlLit

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preawvisa / NESA Sri intend to do any madifications to this product without warning obligation
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Principio di misura

Il sensore di precipitazione PL400 é costituito da un sistema
di raccolta dell'acqua a forma di imbuto, che convoglia il
precipitato nel sistema di misura montato internamente.
Tale sistema & costituito da un trasduttore con bascula a
lama di coltello a doppia vaschetta. E' realizzato in
conformita agli standard WMO (World Meteorological
Organization).

Il sensore & disponibile anche nella versione con bocca di
raccolta da 1000cm? (cod. PL1000) e con riscaldatore (cod.
PL400R e PL1000R) per le zone soggette a neve o ghiaccio.
Il sensore viene fornito con uscita ad impulsi.

Taratura del sensore

Ogni strumento ¢ tarato e verificato per comparazione con
uno strumento campione certificato di classe A secondo UNI
11452:2012, A seguito della verifica, il sensore viene
corredato di certificato di taratura.

Manutenzione

Controllare periodicamente (1 volta/mese) che il fondo del
cono sia libero da ostacoli. Aprire e richiudere il corpo dello
strumento per accedere alla bascula e controllare che sia
perfettamente pulita. Utilizzare un panno umido, senza
detergenti, e/o uno spazzolino.

Dimensioni e collegamenti /| Dimensions and connections

230mm
PRERE————] 230mm

91mm

345mm

490mm

g

Top Bottom

59mm in/79mm ext

Come ordinare /| Order Form

Measurement principle

Rain Gauge sensor PL400 is constituted by a water collection
system with funnef shape, that directs the rain in the inside
measure system. Such system is made of a tifting bucket
with a twin pocket rocking device mechanism. The tilting
bucket is mounted on a stainless steel knife blade. It is built
according to the WMO standards (World Meteorological
Organization).

The sensor /s avaflable in the version with surface of
coflection of 1000cn® (PL1000 code) and with heater for fow
temperature areas (PL400R and PL100OR code). The sensor
is supplied with pulses output.

Calibration of the sensor

Every sensor js calibrated and verified comparing with
certificated instrument class A according to UNI 11452:2012,
After the test the sensor is supplied with the calibration
certificate.

Maintenance

Check regularly (once a month) that the bottom of the cone is
free of obstacles. Open and close the body of the

Instrument to enter the tipping bucket and check that it

is perfectly clean. Use a damp cloth without

detergent, and/or a toothbrush.

Pin  PL400-N PL400-A PL400-B PL400-C
1
2 + Out + QOut Rs485 A
3+ Out (contact) - Out - Out Rs485 B
4 - Qut (contact) Gnd Gnd Gnd
5 Vdc(10+28V) Vdc(10+28V) Vdc(10+28V)
6* 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

7 * 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

* Solo versione riscaldata / only heated version

Sensore Precipitazione classe A / (lass A Rain Gauge Sensor

Sensore
Sensor

Sensore Precipitazione classe A Riscaldato / Olass A Heated Rain Gauge Sensor

PL400
PL400OR

0+2Vdc
4+-20mA
RS485 / Modbus
Impulse/ pufses

Uscita
Output

Z0 W >

CS10 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger
CSxx — Cavo lunghezza xx* m [ Cable xx* m Jength sensor-datalogger

>

CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05

10

SPL1 - Supporto in alluminio anodizzato anticorrosione per pluviometro Nesa, h utile =
1000mm per fissaggio a terreno / Anticorrodal support in Anodized aluminum for rain
gauge Nesa, heigh = 1000mm, arranged for attachment at groun floor

Accessori
Accessorie

SPL1

QAS22024 - Quadro IP65 alimentazione 220/24Vac 150W per pluviometro con
riscaldatore / JP65 box with power supply 220Vac/24Vac 150W for rain gauge heater
(PL400R only)

Esempio di codice d'ordine / Example of order code

| PL40OR

C

[10 [spLi| R |

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measures

9.0423.985209 - X+ 02 il

NESA St - Via Sartori. 6/8 = 31020 - Vidor (TV)  ltaly = Te

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preawviso / NESA Srf intend fo do any modifications to this product without warning obligation



- Sistemi per monitoraggi
I = ambientali e telecontrolli

Caratterizzazione
dello strumento

Riferimenti

La conformita alla classe A del pluviometro Nesa serie PLxxx,
secondo la norma UNI 11452:2012, richiede Ila
determinazione della curva di risposta dello strumento a
diversi flussi di pioggia al fine di calcolare I'algoritmo di
caratterizzazione che pud essere introdotto in un sistema di
acquisizione dati come il datalogger Nesa, per i pluviometri a
bascula con uscita ad impulsi, o inserito direttamente
nell’elettronica di bordo del pluviometro per le versioni con
uscita A, B o C (corrente tensione o digitale).

Operativita

Il test che viene svolto, nello specifico, consiste nel far
precipitare nella bocca del pluviometro una nota quantita di
acqua per commutare un certo numero di bascule, a diversi
flussi (4-5 punti di misura), misurando con un sistema
certificato, la quantita d’acqua in uscita.

Caratterizzazione

Si riporta la curva di caratterizzazione standard del
pluviometro Nesa su 4 flussi, tarato con una costante 0,2
millimetri di acqua equivalente nel quale sono stai versati
200g di acqua a diversi flussi. L'errore ottenuto e lo
scostamento dalla retta ideale, consente di ottenere
I'algoritmo di correzione reale. Per ogni pluviometro pud
essere richiesta in opzione la curva specifica.

Instrument's
characterization

References

The compliance with the A class of Nesa' rain gauges, Plxxx
series, according to the UNI 11452: 2012, requires the
determination of the response curve of the instrument to
different streams of rain in order to calculate the algorithm
of characterization. It can be introduced into a data
acquisition system Nesa' datalogger, for rain gauges with
pulse output, or entered directly into on-board electronics of
the rain gauges models with output A, B or C (current,
voltage or digital).

Operations

The test that is done, specifically, consists in precipitating
into the mouth of the rain gauge a known amount of water,
to create a number of switching of the tilting bucket, at
different streams (4-5 points), by measuring with a certified
system, the amount of water in output.

Characterization

Here is reported the characterization curve for a standard
Nesa's rain gauge for 4 different flows, calibrated with a
constant of 0.2 mm water equivalent. In it are poured 200g of
water at different flows. The error obtained and the deviation
from the ideal behaviour, allows to obtain the correction
algorithm. For each rain gauge, the determination of its
specific curve can be requested as option.

I2008
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Quantita teorica di H,0 Quantita rilevata a fine -_
g : Intensita prodotta Incertezza %
precipitata misura
200g 196,2g 10 mm/h -1,9%
200g 199,1g 28 mm/h -0,5%
200g 200,7g 50 mm/h 0,3%
200g 203,6g 68 mm/h 1,8%
= Incertezza / Accuracy
S
? 1,8
1,5 ///'
7 - S =
/'/V’l ';
05 e wismed-
/,/0 0,3 — e
0 - . . — . . . v
0 10 20 30 40 50 60 70 so mm/h
-0,5 —&—-05 2
//)
-1 ‘///"
1,5 /,//
/'/-’
2 ® 19
2
E%= 0,0603[mm/h]-2,4284  R’=0,9774
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Date: 26/06/2019

RAPPORTO DI TEST E COLLAUDO
TEST REPORT

N. 15630

Cliente / Customer: SISGEO ASIA PACIFIC CO., LTD.

STRUMENTO / INSTRUMENT

UTA-N

1012438
Note

Modello / Model

N.Serie / Serial N.

Descrizione / Description
Combined Air Temperature and Humidity Sensor

Costruttore / Manufacturer
NESA

Range misura / Measure Range
-40+60°C, 0+100%Rh

Alimentazione / Power Supply
+10+28Vdc

Uscita / Signal-out
Pt100, 0 + 1Vdc

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:
Traceability of the instruments used in calibration and tests

v eeRigee - o
Ti — it
pa Sensore Strumento Campione / Reference Instrument - s
Sensor type
Termometri Calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836,
Thermometers | Calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat, 27CC11836
Barometri Barometro campione mod.HD9408T mat.04023627
Barometers Reference barometer mod.HD9408T mat. 04023627
Pluviometri Bilancia di Precisione mod. KERN D-72336, mat. K03078
Rain Gauge Hight precision balance mod. KERN D-72336, mat. K03078
Direzione vento | Goniometro di precisione mod. RUPAKGONIMETRO mat.003
Wind direction | Precision Protractor mod. RUPAKGONIMETRO mat.003
lgrometri Soluzioni sature al 33% e al 75%.
Humidity sensor | Solutions to 33% and 75%

Velocita vento

Anemometri a coppe Robinson mod. ANS-VV1-N First Class, certificati su 13 punti Measnet

Wind speed Cups anemometers type Robinson mod. ANS-VVI-N First Class, certified on 13 points Measnet
Radiometri Strumento primario Mod. KippZonen CM22 mat.050109. e Lampada di riferimento
Radiometers Primary instrument Mod. KippZenen CM22 mat.050109 and reference lamp.

Datalogger Calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L

Datalogger Calibrator Mod. CA100-255701 Yokogawa mat, 27CC11836L

Sonde Taratura singolo elettrodo con soluzione campione e per confronto con sonda calibrata.
Probes Single electrode calibration with reference solution and for comparison with calibrated probe.

Temperatura Locale 262 °C *Revisione consigliata ogni Mesi
Local Temperature ! *Calibration suggested each Months
Umidita Locale Collaudato Conforme
- 48 %
Local Humidity B = Tested Checked v
Valore impostato (sonde escluse): 22.o°C Valore registrato (sonde escluse) T <
Setted value (excluding probes): SO y Registered value (excluding probes): 5 ‘/
Esito/Test result: o ®
Lo strumento e risultato conforme alle specifiche riportate allegate, parte integrante del presente documento. Eg ‘ =itk
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove applicabili
The instrument was found comply with the specifications attached, as part of this document. ia Crovs 7id!7|§1£3_r (TV
The instrument is also in accordance to the WMO norms Annex.n8, where applicable. ~nd. Fise 4% 2830900
ele
*La durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument
NESA Srl - Via Crociera, 11 - 31020 - Vidor (TV) Italy - Tel +39.0423.985209 - www.nesasrl.it - info@nesasrl.it
Pagina 1dil MQo16



Ape— Sistemi per monitoraggi @ P
I = ambientali e telecontrolli i 4

Sensore Termoigrometrico con ventilazione naturale
Thermoigrometric sensor with natural ventilation

V8 W\ Sensore Termoigrometrico con ventilazione forzata
Thermoigrometric sensor with fan

Sensore realizzato in conformita agli standard WMO (World Meteorological
Organization), disponibile anche nella versione con ventilazione forzata (cod. UTAV).
Temperatura: Elemento sensibile a termoresistenza Pt100 1/3DIN con collegamento
a quattro fili, uscita a Pt100 oppure segnale elettrico normalizzato in corrente o
tensione (4<-20mA, 0+-2Vdc) o RS485/Modbus.

Umidita relativa.: Sensore per la misura dell'umidita relativa dell’aria a basso
consumo (<0,1W), costituito da un elemento a film sottile la cui capacita varia
linearmente con l'umidita relativa dell'aria. Disponibile con uscite di segnale
normalizzato in tensione o corrente (0+1Vdc, 4+20mA) o RS485/Modbus.

Sensor manufactured according to standard WMO (World Meteorological
Organization) and is also available in versions with forced ventilation (code. TAV).
Temperature: RTD sensing element 1/3DIN Pt100, connection with a four-wire
Pt100 output or electrical signal in current or voltage (4+20mA, 0--2Vdc) or
RS485/Modbus.

Relative Humidity: Sensor for air relative humidity measurement at low power
(<0.1 W), made of a thin film that changes the capacity in linear mode with the air
humidity. Available with different signal outputs, normalized voltage or current (0+1Vdc,
4+20mA) or Rs485/Modbus.

Caratteristiche salienti / Highlighted specs

Sensore di temperatura e umidita preciso ed affidabile / Accurated and reliable Air Humidity & Temperature Sensor
Sistema di misura di tipo a termoresistenza Pt100 e capacitivo / Measure with high precision capacity and RTD Pt100
Struttura in robusto alluminio per climi caldi e freddi / Compact and light design in aluminium for hot and cold climates
Conforme allo standard WMO e alla EN 15518-3:2011 / According to WMO standards and to EN 15518-3:2011

Disponibile con ventilazione forzata / Available with forced ventilation

Conforme alle norme C€ /According to C€ norms

Dati tecnici / Technical Data

Campo di misura tipico temperatura [umidita]
Temperature [humidity] typical range
Risoluzione temperatura [umidita]
Temperature [humidity] resolution

Precisione temperatura [umidita]
Temperature [humidity ] accuracy

Tempo di risposta temperatura [umidita]
Temperature [humidity] response time

-40 + +60°C, [0 + 100%Rh] (-60+80°C available)

0.01°C, [0.1%]

DIN 43760 1/3DIN (£0.1°C @ 0°C), [+ 1% f.s.]

< 8s, [< 8sec (10+80%RH)]

Tipo di trasduttore Termoresistenza al Platino 1/3DIN / platinum resistance Pt100
Type of transducer 1/3DIN (1009 @ 0°C), [capacitivo / capacitive]
Ventilazione Naturale / natural (cod. UTA)
Ventilation Forzata / Forced (cod. UTAV)
Segnale di uscita N: 0+1 Vdc(Rh) & Pt100 (T); A: 0+1 Vdc(Rh) & 02 Vdc (T) ;
Signal out B: 4 =~ 20mA (Rh) &4 + 20mA (T) ; C: 2 x RS485 /ModBus
Condizioni operative Sty S & Iabl
Working conditions 50 + +80°C (-60 + +80°C available)
Protezioni contro inversione di polarita e scariche atmosferiche
Protections polarity reverse and transient
Realizzato in lega di alluminio verniciato, viterie in inox
Made of aluminium alloy, stainless steel screws
Alimentazione e consumo

= <0, W@12Vdc mod. TAV
Power supply and consumption 10+28Vdc, (typ.<0.1W, max 2W@ H )
Peso
Weight 60y

NESA Srl - Via Sartori, 6/8 - 31020 - Vidor (TV) - ltaly - Tel+39.0423.985209 - Fax+39.0423.985305 - E-mail: info@nesasrl.it - www.nesasrlit

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / NESA Sl intend to do any modifications fo this product without warning obligation



Principio di misura

Il sensore combinato per la misura della temperatura e
dell'umidita dell'aria UTA & costituito da una termoresistenza
al Platino Pt100 (100Q@0°C), sensibile alle variazioni di
temperatura secondo la curva di risposta riportata nelle
norme DIN 43760 1/3DIN. Per I'umidita, 'elemento sensibile &
una capacita elettrica di precisione che varia il suo valore in
funzione dell’'umidita. Tale variazione viene trasformata in un
segnale elettrico normalizzato in corrente o in tensione o
digitale RS485 Modbus, che varia in modo lineare e preciso
con l'umidita relativa e la temperatura dell‘aria.

Taratura del sensore

Ogni strumento & tarato e verificato per comparazione con
uno strumento campione primario certificato SIT/Accredia. A
seguito della verifica, il sensore viene corredato di rapporto di
taratura.

Manutenzione

Con periodicita (1volta/trimestre) pulire con un panno umido
gli schermi bianchi. Non usare detersivi o spugne abrasive.
Una volta all'anno ricalibrare I'elemento sensibile.

Measurement principle

The combined sensor for the measure of the Air
Temperature and Humidity UTA, is made of a Platinum
termo-resistance Pt100 (1002 @0°C), sensitive fo the
change of temperature according to the DIN 43760 norms
1/3DIN.

For the umidity, the sensing element, is an high precision
electrical capacity that varies as a function the humidity,
This variance is converted into an electrical signal
normalized in current or voltage or digital data RS485 /
ModBus that is linear and follows exactly the relative
humidity.

Calibration of the sensor

Every sensor is calibrated and verified comparing with
SIT/Accredia primary certificated instrument. After the test
the sensor is supplied with the calibration report.

Maintenance

Clear periodically (1 time/quarter) the white screens cover
with a wet cloth. Don't use detergents or abrasive sponges.
Once a year, re-calibrate the sensing element.

Dimensioni e collegamenti /| Dimensions and connections

8 o 8

' ; \ Pin  UTA(V)-A  UTA(V)-B  UTA(V)-C  UTA(V)-N
220mm ) 1ozmm g T Pinl P£100
Y / 2 TOutvV+ T Out I+ T-RHRS485 A T Pinl Pt100
\ / 3 TOutVv- T Out I- T-RH RS485 B T Pin2 Pt100
' 4 Gnd Gnd Gnd i Stk
Gnd
5 Vdc:10+28V  Vdc:10+28V Vdc:10+28V  Vdc:10+28V
6 RH% OutV+ RH% Out I+ K RH% Out V+
7 RH% OutV- RH% Out I- - RH% Out V-
40mm
Come ordinare /| Order Form
L) B
é @ Sensore Temperatura e Umidita Relativa / Air Temperature & Humidity Sensor UTA
5 3 | Sensore Temperatura e Umidita ventilato / Fan Air Temperature & Humidity Sensor UTAV
w)
Temperatura/ Temperature Umidita/ Hurmidity
@ 5 | 0+2Vdc 0+1Vdc A
3 £|4+20mA 4+20mA B
= O | RS485 / Modbus RS485 / Modbus €
Naturale/ naturat Pt100 0+1Vdc N
CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05
= & | €510 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger 10
@ 2 | CSxx — Cavo lunghezza x* m / Cable xx* m length sensor — datalogger XX
& & [ SS1 - Supporto sensori I=500mm / Sensors support /=500mm Ss1
< £ | §S2 - Supporto sensori |=1500mm /[ Sensors support I=1500mm 552
SS3 — Supporto sensori |=900mm / Sensors support /=900mm SS3
Esempio di codice d'ordine / example of order code [ UTA [A]10] s52 ]

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measure.

P
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CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: 5150302
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING, CO.,LTD, Job number: 15-00175
Cable Length: 3m Date: 07/04/2015
TEST CONDITIONS : Power supply [Vde] : 24

Temperature [°C| : 20
Humidity [%] : 44
Atmospheric pressure [mbar] : 1000

Calibration has been made according to the Quality Assurance System UNI EN ISO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod. LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £ 0,0004°/ 1= 0.004 mA

angle readings [mA] statistics
sina | up | down 2 up 2 down avg.[mA] lin.[sing] polyn.[sina]
0,3420 20,004 20,003 20,005 20,005 20,004 0,3415 00,3420}
0,2306 17,411 17,416 17,411 17416 17,414 0,2305 0,2306
0,1161 14,749 14,752 14,750 14,753 14,751 0,1164 0,1161
0,0000 12,045 12,047 12,045 12,050 12,047 0,0005 0,0000
-0,1161 9,335 9,337 9,340 9,337 9,337 -0,1155 -0,1161
-0,2306 6,653 6,652 6,653 6,655 6,653 -0,2305 -0,2306

-0,3420] 4,032 4,030 4,036 4,037 4,034 -0,3428 -0,3420
sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0.1000 0,2000 10,3000 10,4000
25,000
/.# 20,000

]

|
|
|
I
: e 15,000 ¢ data
|

// E -—lin.regr.

10,000 —— poly.regr.
/
/ 5,000

SCCSSOT ) (ISt | T AR bl e L 5000
RESULTS

Linear sensitivity factor S max.err.

[mA/sing] %F.5.

23,34133 0,13051

Polynomial sensitivity factors A B & D max.err.

[sina] = A[mA]” + B[mA]" + C:[md] + D [sina'mA"]  [sine'mA?) [sinw/mA] [sina] %F 8.

-9.999E-07 5,502E-05  4,200E-02  -5,122E-01 0,02428

NOTES: Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : QMQJ ?u‘?po Production c./&’c-@”““ -

SISGEQ S.rl.-ViaF. Serpero 4/F1 - 20060 Masate - Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http:liwww.sisgeo.com
Cap. Soc. 99,000 Euro i.v. - VAT n. [T10732420152 - Tribunale Milano:333230 - REA Milano:1413159




CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: S150301
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING, CO., LTD. Job number: 15-00175
Cable Length: 5 m Date: 07/04/2015
TEST CONDITIONS : Power supply {Vdc] : 24

Temperature [°C| : 20
Humidity [%] : 44
Atmospheric pressure [mbar| : 1000

Calibration has been made according to the Quality Assurance System UNT EN 1SO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod, LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: + 0,0004° /1= 0.004 mA

angle readings [mA] statistics

sinu 1 up 1 down 2 up 2 down avg.[mA] lin.[sinu] polyn.[sina]
0,3420 20,025 20,027 20,026 20,021 20,025 0,3414 0,3420
0,2306 17,430 17,433 17,428 17,431 17,430 0,2306 0,2307
0,1161 14,753 14,751 14,751 14,753 14,752 0,1163 0,1160
0,0000 12,038 12,039 12,038 12,039 12,039 0,0005 0,0000}
-0,1161 9,317 9317 9,317 9.317 9,317 -0,1156 -0,1161
-0,2306 6,624 6,624 6,624 0,627 6,625 -0,2305 -0,2306

-0,3420 3.995 3,992 3,996 3,993 3,994 -0,3428 -0,3420

sina

-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
= 25,000

/ —* 20,000
b 2] 15,000 ¢+ data

el 'é —- lin.regr.
: - 10,000 —
| / poly.regr.

g 5,000
IR Pl RIS, B e L p 000
RESULTS

Linear sensitivity factor § max.err.
[mA/sina] %F.S.
2343231 0,12664
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[m,.f]' + 3<{m/a‘}-' +C-[mA] + D [sina/mA’] [sinw’mAJ] [sina/mA) [sina] %F.S.

-6,110E-07  4,105E-05 4,199E-02 -5,103E-01 0,03329

NOTES : Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : Q‘OMOJ ?u{po Production cl/%c@?hm:

SISGED S.r.l.-Via F. Serpero 4/F1 - 20060 Masate - Milano (Italy) Tel.+39-02-95764130 — Fax +39-02-95762011 - E-mail:info@sisgeo.com ~http:lfwww.sisgeo.com
Cap. Soc. 89.000 Euro i.v. - VAT n. [T10732420152 - Tribunale Milano.333230 - REA Milano:1413159




CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial™Number: $150300
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING, CO., LTD. Job number: 15-00175
Cable Length: 8 m Date: 07/04/2015
TEST CONDITIONS : Power supply [Vde] : 24
Temperature [°C| : 20
Humidity [%] : 44
Atmospheric pressure [mbar| : 1000
Calibration has been made according to the Quality Assurance System UNI EN ISO 9001:2008 - IST. 10/04
Metrological chain - Main;: Jewell Servoinclinometer mod, LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141
measures uncertainty: % 0,0004% /1= 0.004 mA
angle readings [mA] statistics
sina 1 up | down 2 up 2 down avg [InA] lin.[sina] polyn.[sina]
0,3420] 20,071 20,071 20,065] 20,070 20,069 0,3423 0,3420
0,2306 17,442 17,441 17,432 17,441 17,439 0,2305 0,2306
0,1161 14,745 14,746 14,740 14,745 14,744 0,1159 0,1161
0,0000 12,017 12,017 12,014 12,016 12,016 -0,0002 0,0000
-0,1161 9,290 9,291 9,293 9,289 9,291 -0,1160 -0,1161
-0,2306 6,601 6,600 6,601 6,600 6,600 -0,2305 -0,2306
-0,3420 3,976 3,978 3,979 3,9?8' 3,978 -0,3420 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 10,0000 0,1000 0,2000 10,2000 0,4000
- 25,000
Ay 20,000

]

- 15,000 ¢ data

/0/ g —lin.regr.

/ 10,000 ——poly.regr.

— 5,000
|
: o — — - — -l —r—— - ——— 0.000
RESULTS

Linear sensitivity factor s max.err,
[mA ‘sina] %F.S.
23,51506 0,07355
Polynomial sensitivity factors A B c D max.err.
[sina] = A-[mA] i B‘{mfi}" + CfmA] + D [s'mufmA3] [sinufmAz] [sina/mA] [sina] %F.S.
-1,261E-06  4,080E-05 4,216E-02 -5,103E-01 0,03030

NOTES : Resulting error depends on the effects of linearity and hysteresis.

Wiring :  red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

lity A M 3 Q'OM ? Production cl
Quality Assurance Manager QJ U"qpo T o {22~

SISGEQ S.rl.-ViaF. Serpero 4/F1 - 20060 Masate - Milano (Italy) Tel. +39-02-95764130 ~ Fax +39-02-85762011 - E-mail:info@sisgeo.com http:/iwww.sisgeo.com

Cap. Soc. 99.000 Euro i.v. - VAT n. [T10732420152 - Tribunale Milano:333230 - REA Milano: 1413158




CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: §150299
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING, CO., LTD. Job number: 15-00175
Cable Length: 10 m Date: 07/04/2015
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 20
Humidity [%] : 44
Atmospheric pressure [mbar] : 1000
Calibration has been made according to the Quality Assurance System UNT EN 150 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod. LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heldenhain Encoder mod, RON 905 s/n 140, Sisgeo Read out s/n 141
measures uncertainty: £ 0.0004° /1= 0.004 mA
angle readings [mA] statistics
sina | up | down 2 up 2 down avg [mA] lin.[sina] polyn.[sinu)
0,3420 19,994 19,994 19,994 19,992 19,994 0,3417 0,3420
0,2306 17,394 17,395 17,391 17,394 17,394 0,2306 0,2306
o,1161] 14,718] 14,719 14,718 14,719 14,719 0,1163 0,1161
0,0000 12,002 12,005 12,004 12,006 12,005 0,0003 -0,0001
-0,1161 9,289 9,289 9,290 9,290] 9,290 -0,1157 -0,1161
-0,2306 6,603 6,604 6,603 6,604 6,604]  -0,2305 -0,2306
-0,3420 3,982 3,982 3,981 3,983 3982  -0,3425 -0,3420
sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0.2000 0,3000 0.4000
. 25,000
/‘1‘ 20,000
" ,,.—"""f 15,000 ¢ data
’ /r/ E — -lin.regr.
¥ — 7 10,000 — poly.regr.
L ol 5.000
!
I L —— L W S . N r—rrt——— P —r L 0.000
RESULTS
Linear sensitivity factor 5 max.err.
[mAfsina] %F.S.
23,40296 0,08669
Polvnomial sensitivity factors A B [ & D max.err.
[sine] = A-{mA}" + B-{nm}" + Cfmd] + D [sinuhnAi] [sinufmA]] [sina/mA] [sina] %F.5.

-7861E-07 4,010E-05 4,215E-02 -5,104E-01

0,01831

NOTES : Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Production cl .
=5 § 2R,

Quality Assurance Manager : MNQJ ?u‘?po

SISGEQ Surl.-ViaF. Serpero 4/F1 - 20060 Masate - Milano (italy) Tel.+39-02.95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com ~http:/iwww.sisgeo.com
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CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: $150298
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING, CO., LTD. Job number: 15-00175
Cable Length: 12 m Date: 07/04/2015
TEST CONDITIONS : Power supply [Vde| : 24

Temperature [°C| : 20
Humidity [%] : 44
Atmospheric pressure [mbar| : 1000

Callbration has been made according to the Quality Assurance System UNI EN ISO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod, LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: = 0.0004° /1= 0.004 mA

angle readings [mA] statistics

sinu | up | down 2up 2 down avg.[mA] lin.[sing] polyn.[sinea]
0,3420 20,064 20,064 20,061 20,062 20,063 0,3419 0,3420}
0,2306] 17,446] 17,450 17,447 17,447] 17,448 0,2305 0,2306
0,1161 14,759 14,759 14,760 14,760 14,759 0,1161 0,1161
0,0000 12,034 12,037 12,032 12,036 12,035 0,0001 0,0000
-0,1161 9,311 9,311 9,310 9,310 9,310 -0,1158 -0,1161
-0,2306 6,617 6,617 6,617 6,616 6,617 -0,2305 -0,2306
-0,3420 3,991 3,990 3,990 3,989 3,990 -0,3423 -0,3420

sina
04000  -0,3000  -0,2000  -0,1000  0,0000 0.1000 0,2000 0,3000 0,4000
' 25,000
£ 20,000

Lo 15,000 ¢ data

| < "
; / ——lin.regr.
/ 10,000 E

— poly.regr.
[ /
P csiadil 5,000
i
NUNERVR. o SRR | SESSN) —— —— 1L
RESULTS
Linear sensitivity factor s max.err.
[mAJ/sine] %F.5.
23,49158 0,06408
Polynomial sensitivity factors A B C D max.err,
[sina] = A'-[m,-f}j + B‘ﬁ'ﬂff}“ + Cfmd] + D [sinufmA‘] [sinu.fmA:] [sinw/mA] [sina] %F.5.

-8,348E-07  3,622E-05 4,210E-02 -5,105E-01 0,02342

NOTES: Resulting error depends on the effects of linearity and hysteresis,

Wiring ¢ red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : R‘OBMQJ ?u‘q p 0 Production ¢l /ﬁ( @;; "
= - . el

SISGEQ S.r.|.-Via F. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail: info@sisgec.com -http:/fwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n, 1710732420152 - Tribunale Milano:333230 - REA Milano:1413159




SISGEO

Atmospheric pressure [mbar| :

CALIBRATION REPORT
Model: In-place inclinometer S411HA3010 Serial/Number: $150297
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00146
Cable Length: 14 m Date: 03/04/2015
TEST CONDITIONS : Power supply [Vde| : 24
Temperature [°C| : 20
Humidity [%] : 44

Secondary

Calibration has been made according to the Quality Assurance System UNI EN ISO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod, LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
; Heldenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: = 0.0004° /1= 0.004 mA

angle readings [mA] statistics
sina 1 up 1 down 2 up 2 down avg.[mA] lin.[sina] polyn.[sina]
0.3420 20.021 20.021 20,019 20,020 20.020 0.3427 0.3421
0.2306 17.378 17.378 17.378 17.381 17.379 0.2301 0.2304
0.1161 14.693 14.695 14.693 14.696 14.694 0.1157 0.1162
0.0000] 11.977 11.976 11.976 11.976 11.976 -0.0001 0.0001
-0.1161 9.259 9.259 9.260 9.258 9.259 -0.1159 -0.1161
-0.2306 6.574 6.573 6.575 6.573 6.574 -0.2304 -0.2307
-0.3420| 3.954 3.953 3.955 3.953 3.954 -0.3420 -0.3420
sina
04000  -0.3000  -0.2000  -0.1000  0.0000 0.1000 0.2000 0.3000 0.4000
- 25.000
| / o 20.000
,‘{/ 15.000 * data
i /_/ E ——lin.regr.
I / 10.000 ——— p°|y'regr_
e 5.000
- e T e e ————————1."
RESULTS
Linear sensitivity factor s max.err.
[mA/sinu] %F.5.
23.46542 0.10725
Polvnomial sensitivity factors A B C D max.err.
[sina] = A-fmA]* + B-fmA]’ + C-[mA] + D [sine/mA’]  [sin/mA’]  [sina/mA] [sinc) %F.S.
-2.937E-06 9.810E-05  4.168E-02  -5.081E-01 0.03366
NOTES: Resulting error depends on the effects of linearity and hysteresis.
‘Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : QDWQJ ?u‘?po Production CI/&"_@QJ-\-'

SISGEQ S.r.l.-ViaF, Serpero 4iF1 - 20060 Masate - Milano (ltaly) Tel.+39-02-95764130 ~ Fax +39-02-95762011 - E-mail:info@sisgeo.com -http:/iwww.sisgeo.com
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CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: S§150308
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING, CO., LTD. Job number: 15-00175
Cable Length: Im Date: 07/04/2015
TEST CONDITIONS : Power supply [Vde| : 24

Temperature [°C] : 20
Humidity [%] : 44
Atmospheric pressure [mbar| : 1000

Calibration has been made according to the Quality Assurance System UNI EN 180 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod. LCF100 s/n 088, Yokogawa Calibrator mod, GS-210 s/n 151
Secondary: Heidenhain Encoder mod, RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £ 0,0004° /1 =0.004 mA

angle readings [mA] statistics

sini 1 up | down 2 up 2 down avg.[mA] lin.[sina] polyn.[sinu]
0,3420] 20,032] 20,032]  20,034] 20,031 20,032 0,3419 0,3420
0,2306 17,419 17,419 17,418 17,417 17,419 0,2306 0,2307
0,1161 14,729 14,730 14,730 14,729 14,729 0,1161 0,1160
0,0000f 12,007 12,008 12,008 12,006 12,007 0,0001 0,0000
-0,1161 9,281 9,283 9,284 9,284 9,283 -0,1160 -0,1161
-0,2306 6,595 6,594 6,593 6,592 6,594 -0,2305 -0,2306
-0,3420} 3,972 3,972 3,969 3,973 3,971 -0,3422 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 10,0000 0,1000 0,2000 0,3000 0,4000
E 25,000
]
I
i 4 20,000

i P
I Lo 15,000 ¢ data

. < .
| ™ e -—linregr.
' ] 10,000

[ / — poly.regr.
! / 5,000
i
i
______ IS Ci—— A FE— e (1. (]
RESULTS
Linear sensitivity factor s max.err.
[mA.5ina] %F.S.
23,47596 0,04324
Polynomial sensitivity factors A B @ D max.err.
[sine] = A-[mA'j’ + B-{.'nA]" + Cfmd] + D [sinu!mA]] [sina 'mAl] [sine'mA] [sina] %F.S.

-6,221E-07  2,579E-05  4,228E-02 -5,103E-01 0,02326

NOTES : Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : Q‘OENOJ ?u{po Production cl&m@?hﬁ:

SISGEO S.rl.-ViaF, Serpero 4/F1 - 20060 Masate — Milano (italy) Tel.+39-02-95764130 ~ Fax +39-02-85762011 - E-mail:info@sisgeo.com -http:/iwww.sisgeo.com
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CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number; S150307
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING, CO., LTD. Job number: 15-00175
Cable Length: 5Sm Date: 07/04/2015
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C| : 20
Humidity [%] : 44
Atmospheric pressure [mbar| : 1000

Calibration has been made according to the Quality Assurance System UNI EN 150 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod. LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod, RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: + 0.0004°/ I = 0.004 mA

angle readings [mA] statistics
sing | up | down 2up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420 19,989 19,992 19,992 19,994 19,992 0,3421 0,3420

0,2306 17375 1330 17,376 17,381 17374 0,2304 0,2306
0,1161 14,698 14,702 14,702 14,706 14,702 0,1160 0,1161
0,0000 11,986 11,990 11,991 11,996 11,991 0,0001 0,0000
-0,1161 9,275 9,279 9,279 9,281 9,279 -0,1158 -0,1161
-0,2306 6,595 6,596 6,598 6,601 6,597 -0,2304 -0,2306

-0,3420} 3,978 3,980 3,985 3,980 3,981 -0,3423 -0,3420
sina
-0,4000 -0,3000 -0,2000 -0,1000 10,0000 0,1000 0,2000 0,3000 0,4000
f-— 25,000
_d__,,‘-% 20,000

L™ |

- 15,000 ¢ data

< '
/ g —lin.regr.
— = 10,000 — poly.regr.

: 5,000
S (SRS (S i R | [ S I Y
RESULTS

Linear sensitivity factor s max.err.
[mA/sing) %F.S.
23,39404 0,05853
Polynomial sensitivity factors A B C D max.err.
[sina] = A-fmA]’ + B-(mA]® + C-[mA] + D (sin/mA']  [sina/mA®] [sinaw/mA] [sina] %F.S.

-1,710E-06  6,443E-05 4,202E-02 -5,102E-01 0,02399

NOTES : Resulting error depends on the effects of linearity and hysteresis,

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

" . 1 ti 1
Quality Assurance Manager : Q‘OBMQJ ?LLQPO Production ¢ /&(‘ @2&.57

SISGEO S.r.l-ViaF, Serpero 4/F1 - 20060 Masate — Milano (Italy) Tel.+38-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com —http:/iwww.sisgeo.com
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SISG

CALIBRATION REPORT
Model: In-place inclinometer S411HA3010 Serial/Number: 5150306
Type: Current Loop Serial/Number;
Customer; GEOTECHNICAL & FOUNDATION ENGINEERING, CO., LTD. Job number; 15-00175
Cable Length: 8 m Date: 07/04/2015
TEST CONDITIONS : Power supply [Vdc] ;: 24

Temperature [°C] : 20
Humidity [%] : 44
Atmospheric pressure [mbar| : 1000

Calibration has been made according to the Quality Assurance System UNI EN IS0 9001:2008 - IST, 10/04
Metrological chain - Main: Jewell Servoinclinometer mod, LCF100 s/n 088, Yokogawa Calibrator mod, GS-210 s/n 151
S dary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £ 0,0004°/ 1 = 0.004 mA

angle readings [mA] statistics

sina | up I down 2 up 2 down avg.[mA] lin.[sina] polyn [sina]
0,3420] 19,991 19,989 19,991 19,987 19,989 0,3407 0,3419
0,2306 17,423 17,424 17,424 17,424 17,424 0,2310 0,2309
0,1161 14,750 14,750 14,752 14,749 14,750 0,1167 0,1160}
0,0000 12,035 12,037 12,036 12,033 12,035 0,0007 -0,0002
-0,1161 9,317 9,315 9,315 9,316 9,316 -0,1155 -0,1160}
-0,2306 6,622 6,623 6,620 6,621 6,622 -0,2306 -0,2305
-0,3420 3,994 3,991 3,988 3,991 3,991 -0,3430 -0,3421

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
— - 25,000

I I”"'; -+ 20,000
! /

| e 15,000 ¢ data

' / E ——lin.regr.
1 -

/- 10,000 — poly.regr.
il 5,000

| FRORRESSSCoe ISR G i PRSI, (Lt PRI i BN (et S
RESULTS
Linear sensitivity factor g max.err.
[mA/sine] %F.5.
23,40014 0,20990
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA]” + B:fmA]* + C-[mA] + D [sinW/mA'] [sina'mA’]  [sina/mA] [sing) %FS.

1,154E-06 -1,029E-05  4,243E-02 -5,113E-01 0,05715

NOTES;: Resulting error depends on the effects of linearity and hysteresis,

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : Mw ?u‘?po Production cl/&,‘cﬁ@?**“:

SISGEOQ S.rl.-ViaF, Serpero 4/F1 - 20060 Masate — Milano (Italy) Tel.+39-02-95764130 - Fax +38-02-95762011 - E-maik:info@sisgeo.com —hitp:/iwww.sisgeo.com
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SISG

CALIBRATION REPORT
Model: In-place inclinometer S411HA3010 Serial/Number: 5150305
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number:
Cable Length: 12 m Date: 03/04/2015
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 20
Humidity [%] : 44
Atmospheric pressure [mbar] : 1000

Calibration has been made according to the Quality Assurance System UNI EN ISO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod. LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out sin 141

measures uncertainty: £ 0.0004° /1= 0.004 mA

angle readin_g_s [mA] statistics

sina I up 1 down 2 up 2 down avg.[mA] lin.[sina] polyn.[sina]
0.3420 19.968 19.970 19.967 19.971 19.969 0.3417 0.3420
0.2306 17372 17.374 17371 17.374 17.373 0.2305 0.2306
0.1161 14.705 14.707 14.703 14.706 14.705 0.1162 0.1161
0.0000 12.000 12.003 11.999 12.002 12.001 0.0003 0.0000
-0.1161 9.293 9.293 9.203 9.292 9.253 -0.1157 -0.1161
-0.2306 6.616 6.615 6.616 6.614 6.615 -0.2305 -0.2306
-0.3420 4.000 4.000 4.003 4.000 4,001 -0.3425 -0.3420

sina
04000  -0.3000  -0.2000  -0.1000  0.0000 0.1000 0.2000 0.3000 0.4000
; 25.000
.!_
!r =t 20.000

/

- 15.000 ¢ data

/ P i
g —lin.regr.
/,/ 10.000 — poly.regr.

5.000
- - —— - —_ — -1 0.000
RESULTS
Linear sensitivity factor by Max.err.
[mA/sina] %F.5.
23.33663 0.08696
Polynomial sensitivity factors A B ) D max.err.
[sinu] = A-[mA]" + B-fmA]® + C-fmA] + D [sinmA'] [sinc'mA’]  [sinw/mA] [sina] %F.S.

-LI17E-06  S.086E-05  4.217E-02  -5.115E-01 0.01484

INOTES : Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : QOB@IQJ ?u{po Productioncl/&f @23 ~
= = b A

SISGEOQ S.rl-ViaF. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel,+39-02-95764130 - Fax +39-02-85762011 - E-mail:info@sisgeo.com —http:/lwww.sisgeo.com
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CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: S150304
Type: Current Loop Serial/Number:
Customer; GEOTECHNICAL & FOUNDATION ENGINEERING, CO., LTD. Job number: 15-00175
Cable Length: 12 m Date: 07/04/2015
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C) : 20
Humidity [%] : 44
Atmospheric pressure [mbar]| : 1000

Calibration has been made according to the Quality Assurance System UNTEN 1SO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod, LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod, RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: + 0.0004°/ = 0.004 mA

angle readings [mA] statistics

sing 1 up | down 2 up 2 down avge[mA] lin.[sina] polyn.[sina]
0,3420 19,933 19,933 19,930 19,931 19,932 0,3414 0,3420
0,2306 17,351 17,349 17,354 17,351 17,351 0,2307 0,2307
0,1161 14,688 14,690 14,688 14,688 14,689 0,1164 0,1161
0,0000 11,987 11,987 11,987 11,987 11,987 0,0004 0,0000
-0,1161 9,281 9,281 9,274 9,283 9,280 -0,1158 -0,1161
-0,2306 6,606 6,608 6,608 6,606 6,607 -0,2305 -0,2305
-0,3420 3,993 3,996 3,993 3,989 3,993 -0,3427 -0,3420

sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0.2000 0,3000 0,4000
L 25,000
— 20,000

/

= 15,000 + data
<

| / g —linregr.
. / ,/_f‘ - 10,000 — poly.regr.

— 5,000
R T | SRt s, sl sl L o000
RESULTS
Linear sensitivity factor S max.err.
[mAJsina] %F.5.
23,30002 012394
Polynomial sensitivity factors A B c D max.err,
[sina] = A-fmA]" + B-[mA]" + C-fmA] + D [sinwmA'] [sinu'mA’]  [sinw'mA] [sina] %F.S.

-2,979E-07  2,744E-05 4,240E-02 -5,118E-01 0,04212

NOTES: Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : Q‘MQJ ?u.?p 0 Production cl /&—c- ‘@ i

SISGEQ Surl.-Via F. Serpero 4/F1 - 20060 Masate ~ Milana (Italy) Tel.+39-02-95764130 — Fax +39-02-85762011 - E-mail:info@sisgeo.com =http:lwww.sisgec.com
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CALIBRATION R

EPORT

Model: In-place inclinometer S411HA3010 Serial/Number: 5150303
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING, CO., LTD. Job number: 15-00175
Cable Length: 14 m Date: 07/04/2015
TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C| : 20
Humidity [%] : 44
Atmospheric pressure [mbar| : 1000
Calibration has been made according to the Quality Assurance System UNI EN IS0 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod. LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary; Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141
measures uncertainty: = 0,0004° /1= 0,004 mA
angle readings [mA] statistics
sina | up ldown | 2 up 2 down avg.[mA] lin.[sina] polyn.[sina]
0,3420 20,030 20,033 20,033 20,038 20,033 0,3416 0,3420)
0,2306 17,430 17,431 17,434 17,430 17,431 0,2306 0,2307
0,1161 14,746 14,752 14,748 14,750} 14,749 0,1163 0,1161
0,0000 12,031 12,026 12,032 12,027 12,029 0,0003 -(,0001
-0,1161 9,308 9,309 9,309 9,308 9,308 -0,1157 -0,1161
-0,2306 6,617 6,617 6,619 6,617 6,617 -0,2305 -(,2306
-0,3420 3,991 3,991 3,990 3,992 3,991 -0,3425 -0,3420)
sina
-0,4000 -0,3000 -0,2000 -0,1000 0,0000 0,1000 0,2000 0,3000 0,4000
b —t 25,000
r — 20,000
| el
' _.r""/ 15,000 ¢ data
//0/ e —linregr.
f / 10,000 —— poly.regr.
| /
5,000
- e e Lo e el b A L0000
RESULTS
Linear sensitivity factor by max.err.
[mA/sing] %F.5.
23,45050 0,09357
Polynomial sensitivity factors A B c D max.err.
[sina] = A-[mA]" + B:[mA]’ + C-{mA] + D [sinw/mA’] [sin/mA’]  [sina/mA] [sina] %F.S.
-5,201E-07  3,07T1E-05 4,216E-02 -5,107E-01 0,03296

NOTES : Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : QOB@\IQ} ?u,?po

Production cl .
-5 W 2 Fey

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate - Milano (ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com —http:fiwww.sisgeo.com
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CALIBRATION REPORT

Model: Piezometer PK20835000 Serial/Number: P150934
Type: Vibrating Wire Serial/Number: 02-1215-25
Customer: GEOTECHNICAL & FOUNDATION Job number: 15-00175
Cable Length: 30 m Date: 03/04/2015
Test conditions: Power supply [Vdc] : 0

Temperature [°C] : 21
Humidity [%] : 35
Atmospheric pressure [mbar] : 985
Calibration has been made according to the Quality Assurance System UNI EN ISO 9%001:2008 - IST. 10/01
Metrological chain
Main: Druck Digital Pressure Indicator mod. DPI 515 s/n 51500575, Yokogawa Calibrator mod. 7651 s/n 51WK0176,
Hameg Function generator mod, HM8030-5 s/n 54710037, HBM Calibrator mod. K307 s/n 34200
Secondary: Sisgeo Read out unit s/n 087

measures uncertainty: 0,07 kPa / 6E-04 Hz

pressure readings [digit] statistics
kPa 1 up 1 down avg.[digit] lin.[kPa] polyn.[kPa)]
0,00 9257 9256 9257 0,95 -0,01
70,00 8530 8530 8530 69,81 69,99
140,00 7797 7796 7797 139,34 140,09
210,00 7060 7061 7061 209,10 209,87
280,00 6313 6315 6314 279.86| 280,06
350,00 5563 5565 5564 350,95 349,99
kPa
-50,00 0,00 50,00 100,00 150,00 200,00 250,00 300,00 35000 400,00
t i f : | 10000
- = _‘}vxn - 3 = B .._. _{___4._._.....__ 9000
| H\\:-:.__‘_‘_&_ s U 8 4 } BODO
S :_ — | i 2 t —— 1 s0D0 - ¢ data
- = T ~1 =i ; 1 5000 g‘ — lin.regr.
: i 4000 — poly.regr.
{ f i - 3000
| : ! -} 2000
P, (S , % 4 ; —— | 1000
' — 1 — 1 gooo
RESULTS
Linear sensitivity factor S max.err.
[digit/kPa) %F.S.
-10,54997  0,29803
Polynomial sensitivity factors A B i max.err.
[kPa] = A-[digit]’ + B-[digit] + C [kPa/digit’]  [kPa/digit] [kPa] %F.S.

-5,261E-07 -8,699E-02 8,503E+02 0,06365

TES : Resulting error depends on the effects of linearity and hysteresis.
With "Multilogger" software the linear factor S has to be inserted reverted (1/S)
digit = Hz2x10-3
Temperature coefficient K = 0,463306 kPa/°C

Wiring :  red=coil; black=coil; white=thermistor; green=thermistor

Quality Assurance Manager : mew ?Lqpo Production chief : /@ @22 .
C= . b, ]

SISGEO S.r.l-Via F. Serpero 4/F1 - 20060 Masate ~ Milano (Italy) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com ~http:liwww.sisgeo.com
Cap. Soc. 99,000 Euro L. - VAT n, IT10732420152 - Tribunale Milano;333230 - REA Milano: 1413159
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PERRY JOHNSON

Azienda certificata ISO9001 1S014001

REGISTRARS, INC,

RAPPORTO DI TARATURA E COLLAUDO/ CALIBRATION REPORT

Date:

Cliente:
Customer:

Mode_llo Stru ment-o:

Model:

Numero di serie:

01/04/2015
SISGEO ASIA PACIFIC CO., LTD.

Report N. 8989

_ STRUMENTO/INSTRUMENT

Descrizione: Pluwometro con bocca d| raccolta
ANS-PL400-N Description: da 400cmgq

Serial Number: 1007221

Data di costruzione:

Manufacturing date: 01/04/2015

Range:, . Uscita: Alimentazione:

Rangs: 0 + 300 mm/h Signal Out: Pulse On/Off Cower Sugplss +12Vdc

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:

Tipo Sensore
, /Sensor type

Termometri

Thermometers

Barometri

Barometers

Pluviometri
Rain Gauge
Gonicanemometr

Wind direction
sensor

. Igrometr
Hum idity sensor

, Tacoanemom etri

Wind speed
sensor

Radiometri
Radiometers
Datalogger
Datalogger

Temperatura di prova:
Temperature condition:

Umidita di prova:
Humidity condition:

Esito/Test result:
Lo strumento &
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove previste

The instrument was found to comply with the specifications attached, an integral part of this
The instrument is also in accordance to the WMO norms Annex.n8 where provided.

*La durata della calibrazione & garantita per Il periodo minimo indicato, in condizioni di normale utilizzo dello strumentd\/

__valid on the data of this report

Traceab:hty of the .-nstruments used in cahbratton

Strumento Campione/Reference Instrument

" Misura per confronto con calibratore e generatore P£100 mod. CA100-255701 Yokogawa mat. 27CC11836L, certificato Accredia (SIT), e con |

analogo sensore Pt100 1/3DIN certificato SIT in cella climatica, entrambi con certificato valido alla data del presente rapporto.

Com parison with calibrator and generator Pti00 mod. CA100-255701 Yokogawa mat. 27CC11836L, and with 1/3DIN Pt100 RTD certified
Accredia (SIT) in climatic camera. Both certificates are valind on the date ofthis report

Verifica per confronto con barometro campione mod.HD9408TBARO mat.04023627 certificato Accredia (SIT). Taratura effettuata su 5 punti
in salita, 5 puntl in discesae 1 ciclo di misura nel range 800+1100hPa. Certificato valido alla data del presente rapporto.

Com parison with reference barometer mod.HD9408TBARO mat. 04023627, certified Accredia (SIT). Calibration carried out on 5 points up,
5 points down and 1 cycle of measurement in the range 800 + 1100hPa. The certificate is valid on the data of this report

Misura effettuata per verifica del peso di una data quantita d’acqua distillata per mezzo di un sistema di calibrazione a bilancia di Precisione |
mod. KERN D-72336, mat. K03078, certificata DKD Balingen Germany. Campo 0-2000g, tolleranza 10mg. Certificato valido alla data del
presente rapporto. Measure carried out by checking the weight of a given quantity of distilled water through a calibration system with an
hight precision balance mod. KERN D-72336, mat. K03078, certificate DKD Balingen Germany. Field 0-2000g, tolerance 10mg. The
certificate is valid on the data of this report.

Confronto con Goniometro di precisione maod. RUPAKGON IMETRD mat.003 certificato UKAS (rlconosciuto Accredla (Sl'l')) Range 360°
precisione 5’ Certificato valido alla data del presente rapporto.

Com parison with precision Protractor mod. RUPAKGONIMETRO mat.003 certified UKAS (recognised Accredia (SIT)). Range 360 ° precision -
5'. The certificate is valid on the data of this report. _

Taratura per misura diretta in soluzioni sature al 33% e al 75% certificate Accredia (SIT) e per confronto con analogo strumento campione
certificato Accredia (SIT). Certificato valido alla data del presente ra pporto. i
Calibration for direct measure in saturated solutions to 33% and 75% certified Accredia (SIT) and with a same instrument Accredia (SIT)
certifiied. The certificate Is valid on the data of this report. _

Taratura per confronto con anemometri campione a coppe Roblnson mod ANS- VV N certificatl su 13 punti Measnel:, Certlﬁcato valido a?la
data del presente rapporto.

Calibration for comparison with primary cups anemometers type Robinson mod. ANS-VV-N, certified on 13 points Measnet. The certificate is |
valid on the data of this report.

Verifica delle caratteristiche strumentale per confronto con strumento prlma rio Mod. K]DDZOHEI'I cMm22 mat 050 109 certlﬁcato da K&Z
Range 0-2000W/mq, costante sensibilita 9.36pV/W/mq, e con CM5 K&Z s.n 871281 certificato D.0. n.20102524F, K= 10.6mV(kW/mq).
Check of instrumental characteristics with primary instrument Mod. KippZonen CM22 mat.050108, Certified by K&Z. Range 0-2000W/mg,
sensitivity 9.36uV/W/mgq (horizontal position), and with CM5 K&Z s.n. 871281 certified D.O. n. 20102524F, K=10. 6mV(kW/mq) .

Calibrazione sullintera scala per mezzo di calibratore Mod. CA100-255701 Yokogawa mat. 27CC1 1836L, certificato Accredia {SIT)
Certificato valido alla data del presente rapporto. 1
Calibration on the full scale with calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L, certified Accredia (SIT). The certificate is

*Revisione cansigliata ogni:

20,6 ec *Calibration suggested every: 12 mesi
Collaudato Conforme
44  %Rh Tested: Checked:
risultato conforme alle specifiche allegate, parte integrante del presente ento.

Via Sartori n.6/8,

* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

Pagina 1 di 1
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AL VAR W10 ]1) 1| Sensore Precipitazione classe A /

class A Rain Gauge

Il pluviometro classe A PL400 & costituito da un corpo cilindrico in
allumino anodizzato con superficie di raccolta da 400cm? dentro il
quale viene montato un orifizio di raccolta a forma di imbuto che convoglia
il precipitato verso una bascula in acciaio inox realizzata con un sistema di
appoggio a lama di coltello. Un apposito dispositivo (contatto reed)
rileva le commutazioni della bascula filtrando ogni disturbo dovuto a falsi
rimbalzi. La forma di tutte le parti meccaniche & stata studiata per
minimizzare ogni fenomeno che possa trattenere o deviare il
flusso dell’acqua, concentrandolo invece verso l'ugello al centro.
Disponibile nella versione riscaldata per climi freddi (mod. PL400R) e con
modulo MCS per la normalizzazione del segnale (0+2Vdc, 4+ 20mA,
RS485/Modbus)

The class A PL400 Rain Gauge sensor is constituted by a cylindrical body
with collection surface of 400cny’ in anodized aluminium. Inside this
body. comes mounted a funnel shape orifice, that directs the rain towards

i
-

a stainless steel tilting bucket, realized with a knife blade support system. A specific device (reed) feels the commutations of
the tilting bucket filtering every electrical and mechanical noise. The shape of mechanical parts has been developed to reduce
interferences for the water and permitting it to fall into the tilt bucket system. Available with heater for cold climatic

condition (mod. PL400R) and with MCS module for signal normalization (0+2Vdc, 4+ 20mA, RS485/Modbus)

Caratteristiche salienti /| Highlighted specs

e Sensore Precipitazione classe A in accordo a UNI 11452:2012 [/ High precision Rain Gauge Sensor class A according to

UNI 11452:2012

Dati tecnici /| Technical Data

Superficie orifizio

Sistema di misura a bascula in acciaio inox / Measure with stainless steel tilting bucket
Struttura in alluminio robusta e compatta /| Compact and light design in aluminitum
Conforme allo standard WMQ [ According to WMO standards

Facile da pulire e mantenere / £asy to clean up and maintain

Conforme alle norme C€ / According to C€ norms

! 400cm2
Qrifice area
Campo di funzionamento illimitato / unfimited.  Auto-reset 0-100mm versione A,B,C; altri range
Operating range disponibili su richiesta / version A,B,C other ranges available on request
Max |nten5|_ta misurabile 0 + 300 mm/h
Max counting rate

Costante strumentale
Conversion constant

0.2 mm/imp. (0.1mm su richiesta/ on reguest)

Sensibilita o

Sensitivity 0.2 mm (0.1mm su richiesta / on request)

Ferrians i +2% (£0.10mm/min) (£1% on request) certificata/ certified UNI 11452:2012
Average accuracy

Trasduttore . -

Tl bascula oscillante / ¢ilting bucket

Temperatura di funzionamento [ go—

Working temperature 0 + 80°C (-40+80°C PL400R)_ ,

Segnale di uscita standard Impulse contatto pulito reed (R<250Q)/ dry reed contact pulses (R<25002)
Standard signal output Option. 0+2Vdc, 4+20mA (0-100mm 7/ scale) o RS485 ModBus
Alimentazione riscaldatore Max 50W@12Vdc (mod. PL400R)

Heater power supply

Protezioni contro inversione di polarita e scariche atmosferiche, circuito antirimbalzo
Protections polarity reverse and transient. debounce circuit

Impedenza uscita

Output resistance s i

Realizzato in lega di alluminio, bascula in inox

Made of aluminium affoy, stainless steel bucket

Condizioni operative = BO°C. (-40 = +80° ; i ;

Workdng conditions 0 + 80°C, (-40 + +80°C versione riscaldata / with heater)

Alimentazione ) 10+30Vdc

Power Consumption

Peso

Weight 3.3 Kg con staffa

NESA Srl -* sarteri. 2

NESA Sl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / NESA Srf intend fo do any modifications to this product without warning obligation
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Principio di misura

Il sensore di precipitazione PL400 & costituito da un sistema
di raccolta dell'acqua a forma di imbuto, che convoglia il
precipitato nel sistema di misura montato internamente.
Tale sistema & costituito da un trasduttore con bascula a
lama di coltello a doppia vaschetta. E' realizzato in
conformitd agli standard WMO (World Meteorological
Organization).

Il sensore & disponibile anche nella versione con bocca di
raccolta da 1000cm? (cod. PL1000) e con riscaldatore (cod.
PL400R e PL1000R) per le zone soggette a neve o ghiaccio.
1l sensore viene fornito con uscita ad impulsi.

Taratura del sensore

Ogni strumento & tarato e verificato per comparazione con
uno strumento campione certificato di classe A secondo UNI
11452:2012. A seguito della verifica, il sensore viene
corredato di certificato di taratura.

Manutenzione

Controllare periodicamente (1 volta/mese) che il fondo del
cono sia libero da ostacoli. Aprire e richiudere il corpo dello
strumento per accedere alla bascula e controllare che sia
perfettamente pulita. Utilizzare un panno umido, senza
detergenti, e/o uno spazzolino.

Dimensioni e collegamenti /| Dimensions and connections

230mm

230mm 9imm

345mm

490mm

Top Bottom

59mm in/79mm ext

Come ordinare /| Order Form

Measurement principle

Rain Gauge sensor PL400 is constituted by a water collection
system with funnel shape, that directs the rain in the inside
measure system. Such system is made of a tilting bucket
with a twin pocket rocking device mechanism. The tilting
bucket is mounted on a stainless steel knife blade. It is built
according to the WMO standards (World Meteorological
Organization).

The sensor is available in the version with surface of
collection of 1000cr? (PL1000 code) and with heater for low
temperature areas (PL400R and PL1000R code). The sensor
Is supplied with pulses output,

Calibration of the sensor

Every sensor is calibrated and verified comparing with
certificated instrument class A according to UNT 11452:2012,
After the test the sensor is supplied with the calibration
certificate.

Maintenance

Check regularly (once a month) that the bottom of the cone is
free of obstacles. Open and close the body of the

instrument to enter the tipping bucket and check that it

Is perfectly clean. Use a damp cloth without

detergent, and/or a toothbrush.

Pin PL400-N PL400-A PL400-B PL400-C
1

2 + Out + Out Rs485 A
3+ Out (contact) - Out - Out Rs485 B

4 - Out (contact) Gnd Gnd Gnd

5 Vdc(10+28V) Vdc(10+28V) Vdc(10+28V)

6 * 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater
7 * 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

* Solo versione riscaldata / only heated version

Sensore Precipitazione classe A / Class A Rain Gauge Sensor

Sensore
Sensor

Sensore Precipitazione classe A Riscaldato / Class A Heated Rain Gauge Sensor

PL400
PL400OR

0+2Vdc
4+-20mA
RS485 / Modbus
Impulse/ pulses

Uscita
Qutput

Z20 W >r

Accessori
Accessories

CS05 - Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05

CS10 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger
CSxx — Cavo lunghezza xx* m / Cable xx* m length sensor-datalogger

10

SPL1 - Supporto in alluminio anodizzato anticorrosione per pluviometro Nesa, h utile =
1000mm per fissaggio a terreno / Anticorrodal support in Anodized aluminum for rain

gauge Nesa, heigh = 1000mm, arranged for attachment at groun floor

SPL1

QAS22024 - Quadro IP65 alimentazione 220/24Vac 150W per pluviometro con
riscaldatore / P65 box with power supply 220Vac/24Vac 150W for rain gauge heater

(PL400R only)

Esempio di codice d'ordine / Example of order code

[ PLaooR | C

| 10 [ spL1 |

~

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measures

NESA St - Via Sartori. 6/8 - 31020 - Vidor (TV} - ltaly - Tel+39 0423,9852!
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PORTO DI TARATURA E COLLAUDO/ CALIBRATION REPORT

Date:

Cliente:
Customer:

0

Moaél!o St-ruﬁwénté‘:

1/04/2015 Report N. 9004

SISGEO ASIA PACIFIC CO., LTD.

~ STRUMENTO/INSTRUMENT

Descrizione: Sensore combinato Temperatura-

S aaaie ANEFUTAN Description:  Umidita aria per esterni

Numero di serie:

Serial Number: 1007236

Data di costruzione:

Manufacturing date: 01/04/2015

Range: o & Uscita: i Alimentazione:

o=y -40..4+60°C, 0-100%Rh Slanal Out: Pt100, 0 = 1Vvdc Power Supply: +12Vdc

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:

Tipo Sensore
/5ensor type

Termometri

[ Thermometers

Barometri

1 Barometers

Pluviometri
Rain Gauge
Gonioanemometri

Wind direction
sensor

Igrometri
Humidity sensor

Tacoanemometn

Wind speed
1 sensor

Radiometri
Radiometers

. Datalogger
Datalogger

Temperatura di prova:

Traceability of the instruments used in calibration

Strumento Campione/Refere nce Instrument

| Mi-surd_pe'rco_nﬁ.'nnm con calibratore e generatore Pti00 mod. CA100-255701 Yokogawa mat. 27CC11836L, certificato Accredia (SIT), e con

analogo sensore Pt100 1/3DIN certificato SIT in cella climatica, entrambi con certificato valido alla data del presente rapporto.

Comparison with calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836L, and with 1/3DIN Pt100 RTD certified .
Accredia (SIT) in climatic camera. Both certificates are valind on the date ofthis report.

Verifica per confronto con barometro campione mod.HD9408TBARC mat.04023627 certificato Accredia (SIT). Taratura effettuata su 5 punti
in salita, 5 punti in discesa e 1 ciclo di misura nel range 800+1100hPa. Certificato valido alla data del presente rapporto.

Com parison with reference barometer mod.HDS408TBARO mat. 04023627, certified Accredia (SIT). Calibration carried out on 5 points up,
5 points down and 1 cycle of measurement in the range 800 = 1100hPa. The certificate is valid on the data of this report.

Misura effettuata per verifica del peso di una data quantita d’acqua distillata per mezzo di un sistema di calibrazione a bilancia di Precisione
mod. KERN D-72336, mat. K0O3078, certificata DKD Balingen Germany. Campo 0-2000q, tolleranza 10mg. Certificato valido alla data de!
presente rapporte, Measure carried out by checking the weight of a given quantity of distilled water through a calibration system with an
hight precision balance mod. KERN D-72336, mat. K03078, certificate DKD Balingen Germany. Field 0-2000g, tolerance 10mg. The
certificate is valid on the data of this report

Confronto con Goniometro di precisione mod. RUPAKGONIMETRO mat.003 certificato UKAS (rlconoscnuto Accredia (srr)) Range 360°
precisione 5‘ Certificato valido alla data del presente rapporto.

Com parison with precision Protractor mod. RUPAKGONIMETRO mat.003 certified UKAS (recognised Accredia (SIT)). Range 360 ° precision
5° The certificate is valid on the data of this report.

Tafatura per misura diretta in  soluzioni sature al 33% e al 75% certlflcate Accredia (S[T) e per (:nnfronm con analogo strumento c: camplone
certificato Accredia (SIT). Certificato valido alla data del presente ra pporto. i
Calibration for direct measure in saturated solutions to 33% and 75% certified Accredia (SIT) and with a same instrument Accredia (SIT)
certifiied. The certificate is valid on the data of this report.

Taratura per confronto con anemometri campione a coppe Robinson rnod ANS VV N, certiﬁcatl su 13 puntl Measnet, Certificato valldo aIIa
data del presente rapporto.

Calibration for comparison with primary cups anemometers type Robinson mod. ANS-VV-N, certified on 13 points Measnet. The certificate is
valid on the data of this report.

VenFca delle carattenstiche strumentale per confronto con strumento primario Mod. KlppZonen CM22 mat.050109, certificato da K&Z
Range 0-2000W/mg, costante sensibilita 9.36pV/W/maq, e con CM5 K&Z s.n 871281 certificato D.0. n.20102524F, K= 10.6mV{kW/mq).
Check of instrumental characteristics with primary instrument Mod. KippZonen CM22 mat.050109, Certified by K&Z. Range 0-2000W/mg,
sensitivity 9 36 uV/W/mq (horizontal position), and with CM5 K&Z s.n. 871281 certified D.0. n. 20102524F, K=10.6mV(kW/mq)
Calibrazione sullintera scala per mezzo di calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L, certificato Accredia (SIT)
Certificato valido alla data del presente rapporto.

Calibration on the full scale with calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L, certified Accredia (SIT). The certificate is
valid on the data of this report.

*Revisione consigliata ogni:

Temperature condition: 20,5 ee *Calibration suggested every: 12 mesi

Umidita di prova: Collaudato Conforme

Humidity condition: 45 %Rh Tested: Checked:

Esito/Test result:

Lo strumento & risultato conforme alle specifiche allegate, parte integrante del presente do Qe -
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove previste 3 ﬁ E"Ea i

The instrument was found to comply with the specifications attached, an integral part of thfs document

6/
The instrument is also in accordance to the WMO norms Annex.n8 where provided. Via Sa!r;tﬁrl n. ;;\3“. 1422830990
isC. & - “
Ver| icato da/Calibrated by:
Di Giaco la

*| a durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento

* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument
Pagina 1 di 1 MQO16

020 Vidor (TV)



Apm— Sistemi per monitoraggi _&31: ‘ v
= ambientali e telecontrolli @I %

Sensore Termoigrometrico con ventilazione naturale
Thermoigrometric sensor with natural ventilation

m Sensore Termoigromeftrico con ventilazione forzata

Thermoigrometric sensor with fan
3 -

Sensore realizzato in conformita agli standard WMO (World Meteorological 4(/ -
Organization), disponibile anche nella versione con ventilazione forzata (cod. UTAV).
Temperatura: Elemento sensibile a termoresistenza Pt100 1/3DIN con collegamento
a quattro fili, uscita a Pt100 oppure segnale elettrico normalizzato in corrente o
tensione (4+-20mA, 0+-2Vdc) o RS485/Modbus,
Umidita relativa.: Sensore per la misura dell’'umidita relativa dell‘aria a basso
consumo (<0,1W), costituito da un elemento a film sottile la cui capacita varia
linearmente con l'umidita relativa dell'aria. Disponibile con uscite di segnale
normalizzato in tensione o corrente (0+1Vdc, 4+20mA) o R§485/Modbus.

Sensor manufactured according to standard WMO (World Meteorological
Organization) and is also available in versions with forced ventilation (code. TAV).
Temperature: RTD sensing element 1/3DIN PEt100, connection with a four-wire
P00 output or electrical signal in current or voltage (4+20mA, 0+-2Vdc) or
RS485/Modbus.

Relative Humidity: Sensor for air relative humidity measurement at low power
(<0.1 W), made of a thin film that changes the capacity in linear mode with the air
humidity. Available with different signal outputs, normalized voltage or current (0+1Vdc,
4+20mA) or Rs485/Modbus.

»7TT™

w

Caratteristiche salienti /| Highlighted specs

Sensore di temperatura e umidita preciso ed affidabile / Accurated and reliable Air Humidity & Temperature Sensor
Sistema di misura di tipo a termoresistenza Pt100 e capacitivo / Measure with high precision capacity and RTD Pt100
Struttura in robusto alluminio per climi caldi e freddi / Compact and light design in aluminium for hot and cold climates

Dati tecnici /| Technical Data

Campo di misura tipico temperatura [umidita]

Temperature fhumidity] typical range

Conforme allo standard WMO [ According te the WMO standards
Disponibile con ventilazione forzata / Available with forced ventilation
Conforme alle norme C€ /According to C€ norms

-40 + +60°C, [0 + 100%Rh] (-60+70°C available)

Risoluzione temperatura [umidita]
Temperature fhumidity] resolution

0.01°C, [0.05%]

Precisione temperatura [umidita]
Temperature fhumidity] accuracy

DIN 43760 1/3DIN (£0.1°C @ 0°C), [+ 2% f.s.]

Tempo di risposta temperatura [umidita]
Temperature fhumidity ] response time

< 8s, [< 8sec (10+-80%RH)]

Tipo di trasduttore
Type of transducer

Termoresistenza al Platino 1/3DIN / platinum resistance Pt100
1/3DIN (1009 @ 0°C), [capacitivo / capacitive]

Ventilazione Naturale / natura/{cod. UTA)
Ventilation Forzata / Forced (cod. UTAV)
Segnale di uscita N: 0-+1 Vdc(Rh) & Pt100 (T); A: 0+1 Vdc(Rh) & 0+2 Vdc (T) ;
Signal out B: 4 + 20mA (Rh) &4 + 20mA (T) ; C: 2 x RS485 /ModBus

Condizioni operative
Working conditions

-50 + +80°C (-60 + +80°C available)

Protezioni contro inversione di polarita e scariche atmosferiche
Protections polarity reverse and transient

Realizzato in lega di alluminio verniciato, viterie in inox

Made of aluminium afloy, stainless steel screws

Alimentazione e consumo
Power supply and consumption

10+28Vdc, (typ.<0.1W, max 2W@12Vdc mod. TAV)

Peso
Weight

680g

NESA Srl - Via Sartorj, 5/8 - 31 -Midor (TV}-1
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Principio di misura

Il sensore combinato per la misura della temperatura e
dellumidita dell'aria UTA & costituito da una termoresistenza
al Platino Pt100 (100Q@0°C), sensibile alle variazioni di
temperatura secondo la curva di risposta riportata nelle
norme DIN 43760 1/3DIN. Per I'umidita, 'elemento sensibile &
una capacita elettrica di precisione che varia il suo valore in
funzione dellumidita. Tale variazione viene trasformata in un
segnale elettrico normalizzato in corrente o in tensione o
digitale RS485 Modbus, che varia in modo lineare e preciso
con l'umidita relativa e la temperatura dell’aria.

Taratura del sensore

Ogni strumento & tarato e verificato per comparazione con
uno strumento campione primario certificato SIT/Accredia. A
seguito della verifica, il sensore viene corredato di rapporto di
taratura.

Manutenzione

Con periodicita (1volta/trimestre) pulire con un panno umido
gli schermi bianchi. Non usare detersivi o spugne abrasive.
Una volta all'anno ricalibrare I'elemento sensibile.

Measurement principle

The combined sensor for the measure of the Air
Temperature and Humidity UTA, is made of a Platinum
termo-resistance Pt100 (1002 @0°C), sensitive to the
change of temperature according to the DIN 43760 norms
1/3DIN.

For the umidity, the sensing element, is an high precision
electrical capacity that varies as a function the humidity.
This variance is converted into an electrical signal
normalized in current or voltage or digital data RS485 /
ModBus that s linear and follows exactly the relative
humidity.

Calibration of the sensor
Every sensor is calibrated and verified comparing with

SIT/Accredia primary certificated instrument, After the test
the sensor is supplied with the calibration report.

Maintenance

Clear periodically (1 time/guarter) the white screens cover
with a wet cloth. Don't use detergents or abrasive sponges.
Once a year, re-calibrate the sensing element.

Dimensioni e collegamenti /| Dimensions and connections

8 A 2

) R Pin  UTA(V)-A  UTA(V)-B  UTA(V)-C  UTA(V)-N
220mm 162mm 4 T Pinl Pt100
2 TOutV+ T Qut I+ T-RHRS485 A T Pinl Pt100
3 TOutVv- T Out I- T-RH RS485 B T Pin2 Pt100
4 Gnd Gnd Gnd Jibipe Eildi
Gnd
5 Vdc:10+28V  Vdc:10+28Y Vdc:10+28V  Vdc:10+28V
6 RH% OutV+ RH% Out I+ = RH% Out V+
RH% Qut V- RH% Qut I- _' RH% Out V-
40mm
Come ordinare /| Order Form
O i
§ & | Sensore Temperatura e Umidita Relativa / Air Temperature & Humidity Sensor UTA
5 é Sensore Temperatura e Umidita ventilato / Fan Air Temperature & Hurnidity Sensor UTAV
w
Temperatura/ 7Temperature Umidita/ Humidi
m 5| 0+2vdc 0+1Vdc A
2 £ |4+20mA 4-20mA B
= O | RS485 / Modbus RS485 / Modbus C
Naturale/ natural Pt100 0+1Vdc N
CS05 - Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05
= & | CS10 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger 10
% 2 | CSxx — Cavo lunghezza xx* m / Cable xx* m length sensor — datalogger XX
§ § SS1 — Supporto sensori |=500mm [ Sensors support I=500mm SS1
< Z | SS2 - Supporto sensori |=1500mm / Sensors support /=1500mm 552
SS3 — Supporto sensori [=900mm / Sensors support 1=900mm 553
Esempio di codice d'ordine / example of order code I UTA [A[10]ss2 |

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measures

31020 -\ (TV) - ital
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CALIBRATION REPORT

Model: In-place inclinometer S41111A3010 Serial/Number: S150398
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00175
Cable Length: 3m Date: 03/04/2015
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 19
Humidity [%] : 42
Atmospheric pressure [mbar]| : 987

Calibration has been made according to the Quality Assurance System UNI EN 1SO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod, LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod, RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £ 0.0004°/ 1= 0.004 mA

angle readings [mA] statistics

sini 1 up | down 2up 2 down avg.[mA] lin.{sina] polyn.[sinea]
0.3420 20.001 20.000 20.000 20.004 20.002 0.3420 0.3420
0.2306 17.395 17.398 17.398 17.398 17.397 0.2305 0.2306
0.1161 14.722 14.724 14.724 14.721 14.723 0.1160 0.1161
0.0000 12.012 12.014 12.016 12,014 12.014 0.0001 0.0000
-0.1161 9.302 9.303 9.304 9.303 9.303 -0.1159 -0.1161
-0.2306 6.624 6.625 6.627 6.625 6.625 -0.2305 -0.2306
-0.3420] 4.013 4.013 4.014 4.013 4.013 -0.3423 -0.3420

sina
04000  -0.3000  -0.2000  -0.1000  0.0000 0.1000 0.200C 0.3000 0.4000
. - — | —t 1 25.000
| |
- A e oo = e _.| e s i 4 - e 20.000
.
|
et 15,000 + data
E —lin.regr.
| 10.000 — poly.regr.
-1} 5.000
—— L 0.000
RESULTS
Linear sensitivity factor s max.err.
[mA/sina] %F.S.
23.36680 0.05138
Polynomial sensitivity factors A B C D max.err.
[sina] = A-fmA] e 3,[”,,4]" o fmd] £ D [sinemA’]  [sinwmA’| [sina/mA] [sina] %F.S.

SLOI9E-06  4.096E-05  4.230E-02  -5.124E-01 0.01578

NOTES : Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=-Loop Ch.A: white=thermistor: green=thermistor

. s roduction cl
Quality Assurance Manager : QOB@IOJ ?LLQ[)O Produetion ¢ /&‘ -@2;"‘:

SISGEOQ S.r.l.-Via F, Serpero 4/F1 - 20060 Masate — Milano (Italy) Tel.+39-02-95764130 - Fax +38-02-95762011 - E-mail:info@sisgeo.com —http:fwww.sisgeo.com
Cap. Soc. 92.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano: 1413159
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CALIBRATION REPORT

Model: In-place inclinometer
Type: Current Loop
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD.
Cable Length: 5m

S41111A3010 Serial/Number: S§150397
Serial/Number:
Job number: 15-00175

Date: 03/04/2015

TEST CONDITIONS : Power supply [Vde| : 24

Temperature [°C| : 19
Humidity [%] : 42
Atmospheric pressure [mbar] : 987
Calibration has been made according to the Quality Assurance System UNI EN 1SO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod. LCF100 sin 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgco Read out sin 141

measures uncertainty: £ 0,0004° /1= 0.004 mA

angle readings [mA] statistics
sing 1 up | down 2 up 2 duwn avimA] lin[sina] polyn.[sina]
0.3420f  20.004 20.009 20.009| 20.011 20.008 0.3421 0.3420}]
0.2306 17.396 17.400 17.398 17.401 17.399 0.2306 0.2307
0.1161 14.716 14715 14.715 14.717 14.716 0.1160 0.1161
0.0000 12.001 12.001 12.001 12.001 12,001 0.0000 0.0000}
-0.1161 9.286 9.287 9.288 9.288 9.287 -0.1160 -0.1161
-0.2306 6.606 6.607 6.606 6.607 6.607 -0.2305 -0.2306
-0.3420 3.992 3.992 3.993 3.993 3.992 -0.3421 -0.3420}
sina
-0.4000 -0.3000 -0.2000 -0.1000 0.0000 0.1000 0.2000 0.3¢00 0.4000
: - S + 25.000
| |
|
- 20.000
-+ 15.000 + data
E ~— lin.regr.
1 10.000 — poly.regr.
5.000
0.000
RESULTS
Linear sensitivity factor s max.err.
[mA/sina] %F.S.
23.40803 0.03923
Polynomial sensitivity factors A B c D Max.err.
[sine] = A‘[mA}' [ B-[m.d}‘ P CfmA] D [sinu.'m.‘\"'] |,\'inu.fm.-'-.1] [sinw/mA] [sina] %F.5.
9406E-07  3.455E-05 4.234E-02 -5.116E-01 0.02955
NOTES : Resulting error depends on the effects of linearity and hysteresis,
‘Wiring : red=+Loop Ch.A; black=-Loop Ch.A: white=thermistor; green=thermistor

Production ¢l _
e i

SISGEO S.r).-ViaF. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 — Fax +33-02-95762011 - E-mail:info@sisgeo.com —http:/lwww.sisgeo.com
Cap. Soc. 99.000 Euro 1+ - VAT n. IT107 32420152 - [ribunal: ! 1an0:333230 - REA Milano: 1413159
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CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: S150396
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD, Job number: 15-00175
Cable Length: 8 m Date: 03/04/2015

TEST CONDITIONS :

Power supply [Vdc] :
Temperature [°C] :
Humidity [%)] :

Atmospheric pressure [mbar] :

24
19
42
987

Calibration has been made according to the Quality Assurance System UNI EN 150 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod, LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Ieidenhain Encoder mod, RON 905 s/n 140, Sisgeo Read out sin 141

measures uncertainty: = 0,0004° /1= 0,004 mA

angle readings [mA] statistics
sinu | up 1 down 2 up 3 dunin ave[mA] lin.[sina] polyn.[sina]
0.3420 19.985 19.983 19.982 19.984 19.983 0.3423 0.3420
0.2306 17.380 17.382 17.379 17.380 17.380 0.2306 0.2306
0.1161 14,707 14,708 14.706 14.707 14.707 0.1159 0.1161
0.0000 12.001 12.003 11.999 12.002 12.001 -0.0002 0.0000
-0.1161 9.298 9.298 9.297 9,299 0.298 -0.1161 -0.1161
-0.2306 6.632 6.633 6.632 6.632 6.632 -0.2305 -0.2306
-0.3420] 4.036 4.037 4.036 4.036 4,036 -0.3419 -0.3420
sina
-0.4000  -0.3000  -0.2000  -0.1000  0.0000 0.1000 0.2000 0.3600 0.4000
: o=y e , e —— 25.000
| |
I e ! e e ——— —— - —— & ——: 20.000
'. ! E L |
L ] : ) - ___._....11:4, .-.../_{.__ _! — 1 15.000 ¢ data
! /i ! | ‘é ~— lin.regr.
'_"—:;;/‘:"/ ot == S i L — poly.regr.
A =i N N S N
Py ’ | | 5.000
— | - l ! : i L 0.000
RESULTS
Linear sensitivity factor s max.err.
[mA/sina] %E.S.
23.31013 0.05146
Polynomial sensitivity factors A B c D max.err.
[sinu] = A [mA] P4 Bfmd] v CfmAl + D |sinw nu‘\‘] [sinwmA’) [sinw/mA] [sina] %F.5.
-5.868E-07  1.549E-05  4.281E-02  -5.150E-01 0.01982

NOTES : Resulting crror depends on the effects of linearity and hysteresis.

Wiring :

red=+Loop Ch.A: black=-Loop Ch.A: white=thermistor: green=thermistor

Quality Assurance Manager : {LOB@.LIOJ ?LWDO

Production cl .
e & h PEey

SISGEO S.rl.-ViaF. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+39-02-95764130 — Fax +33-02-95762011 - E-mail:info@sisgeo.com -http:/iwww.sisgeo.com

Cap. Soc. 99,000 Furo tv. - VAT n, [T10732420152 - Triunale M no:333230 - REA Milano: 1413159
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CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: S150395
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00175
Cable Length: 10 m Date: 03/04/2015
TEST CONDITIONS : Power supply [Vde] : 24

Temperature [°C] : 19
Humidity [%] : 42
Atmospheric pressure [mbar] ; 987

Calibration has been made nccording to the Quality Assurance System UNT EN SO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinelinometer mod. LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 sfn 140, Sisgeo Read out s/n 141

measures uncertainiy: £ 0,0004° /1= 0.004 mA

angle readings [mA] statistics
sina | up | down 2 up 2 duwn avg[mA] lin.[sina] polyn.[sina]
0.3420 19.988 19,988 19.987 19.987 19.987 0.3422 0.3420
0.2306 17.377 17.378 17377 17.377 17.377 0.2304 0.2306
0.1161 14.703 14.705 14.704 14.704 14,704 0.1159 0.1161

0.0000 11.997 12,000 11.997 11.998 11.998 0.0000 0.0000
-0.1161 9.292 9.293 9.291 9.291 9.292 -0.1160 -0.1161
-0.2306 6.619 6.620 6.621 6.620 6.620 -0.2305 -0.2306
-0.3420 4,013 4014 4.013 4.016 4014 -0.3421 -0.3420
sina
-0.4000 -0.3000 -0.2000 -0.1000 0.¢200 0.1000 0.2000 0.2000 0.4000
. # ety e et 25,000
| | |
VRV SERR, NS - : |4 -l 20000
| l i //’i
| I T___ . i T "~ l 145000 ¢ data

| ; / E — lin.regr.

—_—_— r B - FRR— S—— - ek 10,000 OI reqr.
| / : — poly.reg

T | |
X SRS ', SR — _ e} 5,000

- !
|
S : ' - ! 0.000
RESULTS

Linear sensitivity factor s max.err.
[mA/sinu] %F.5.
23.34177 0.04467
Polynomial sensitivity factors A B c D max.err.
[sine] = A-[mA] Yk BfmA]l + CfmA] + D [sinumA’| [sinwmA’] [sinw/mA] [sina] %F.S.
-1491E-00  5.073E-05  4.232E-02  -5.126E-01 0.01219

NOTES: Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A: black=-Loop Ch.\: white=thermistor; green=thermistor

Quality Assurance Manager : n‘cbmxw ?u%()o Production cl%/ 2
W g i Xy s

SISGEQ S.r.l.-Via F. Serpero 4/F1 - 20060 Masate - Milano (Italy) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com <hitp:fwww.sisgeo.com
Cap, Soc. 99,000 Ewo i.v. - VAT n. [T10732420152 - Tribunaie Milano:233230 - REA Milano: 1413158
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CALIBRATION REPORT

Temperature [°C] :

Humidity [%)] :

Atmospheric pressure [mbar] :

Model: In-place inclinometer S41THA3010 Serial/Number: $150394
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAIL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00175
Cable Length: 12 m Date: 03/04/2015
TEST CONDITIONS : Power supply [Vdc] : 24

19
42
987

Calibration has been made according to the Quality Assurance System UNIEN 150 9001:2008 -

IST, 10/04

Metrological chain - Main: Jewell Servoinclinometer mod. LCF 100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151

Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £ 0.0004°/ 1= 0.004 mA

angle readings [mA] statistics
sinu | up I dovn 2up 2 down ave[ma] lin.[sina) polyn.[sine]
0.3420 19.980 19.980 19.980 19.978 19.979 0.3421 0.3420
0.2306 17.382 17.381 17.381 17.380 17.381 0.2306 0.2307
0.1161 14.709 14.710 14.707 14.709 14.709 0.1160 0.1161
0.0000 12.005 12.005 12.004 12.004 12.004 -0.0001 0.0000
-0.1161 9.302 9.303 9,300 9.302 9.302 -0.1160 -0.1161
-0.2306 6.634 6.636 6.633 6.634 6.634 -0.2305 -0.2306
-0.3420 4,036 4.034 4,033 4.033 4.034 -0.3421 -0.3420}
sina
04000  -0.3000  -0.2000  -0.,1000 0.0000 0.1000 0.2000 03030 0.4000
b —_—— | ! 25.000
|
A I/ > 20.000
|
e | g o=l I l - ===} 15.000 ¢ data
! ' E ——lin.regr.
e - — I NS . S S 10.000 —pOly.regr.
|
___ﬂ‘. P - - i — 5.000
|
]
o = ; L 0.000
RESULTS
Linear sensitivity factor s max.err.
[mA/sina] %F.5.
23.30726 0.03048
Polynomial sensitivity factors A B & D max.err.
[sinaj = AfmA]" + BfmA]” + C[mA] 4 D [sinemA’]  [sinwmA’] [sinw/mA) [sina] %F.S.|
-6.656E-07  2.276E-05 4.268E-02 -5.145E-01 0.02194

NOTES: Resulting error depends on the clfects of linearity and hysteresis.
Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor: green=thermistor

Quality Assurance Manuger : (lo!)e(\[m ?u%{)o Production Cl/ffz;}(‘. < 2z

SISGEQ S.rl.-Via F, Serpero 4/F1 - 20060 Masate - Milana (Italy) Tel.+39-02-95764130 ~ Fax +38-02-95762011 - E-mail:info@sisgeo.com —http:liwww.sisgeo.com
Cap. Soc. 83.000 Euro L. - VAT n. IT10732420152 - Tnbunale Milano:333230 - REA Miiano:1413159




CALIBRATION REPORT

Model: In-place inclinometer T S411HA3010 Serial/Number: S150393
Type: Current Loop Serial/Number:
Customer;: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00175
Cable Length: 14 m Date; 03/04/2015
TEST CONDITIONS : Power supply [Vde| : 24

Temperature [°C] : 19
Humidity [%] : 42
Atmospheric pressure [mbar] : 987

Calibration has been made according to the Quality Assurance System UNI EN 1SO 9001:2008 - IST, 10/04
Metrological chain - Main: Jewell Servoinclinometer mod. LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty; =0.0004° /1= 0,004 mA

angle readings [mA] statistics

sina | up | down 2 up 2 down avg.[mA) lin.[sino] polyn.[sina)
0.3420 20.024 20.026 20.024 20.027 20.025 0.3425 0.3420
0.2306 17.396 17.397 17.396 17.398 17.397 0.2303 0.2305
0.1161 14.712 14.712 14.711 14.713 14,712 0.1157 0.1161
0.0000) 11995 11.998 11.997 11.998 11.997 -0.0002 0.0000
-0.1161 9.283 9.282 9.283 9.285 9.283 -0.1160 -0.1161
-0.2306 6.604 6.604 6.605 6.603 6.604 -0.2304 -0.2307

-0.3420 3.992 3.990 3.992 3.992 3.992 -0.3419 -0.3420}

sina
-0.4000 -0.3000 -0.2000 -0.1000 0.0000 0.1000 0.2000 0.23000 0.4000
' 25.000
‘i .
b - 20.000

! Jz"” 15.000 ¢ data

! ——-lin.regr.
/ 10.000 .
: — poly.regr.
/

Y TS, (o PRmaoTia, SR eae DS SRrAr i Rret] S I ISR ) )
RESULTS
Linear sensitivity factor s max.err.
[mA/sina) %F.S.
23.42512 0.08876
Polynomial sensitivity factors A B C D max.err.
[sina] = A:[mA] Y+ BfmA]” + C[mAd] + D [sine/mA’] [sina’'mA’] [sina/mA] [sina] %F.S.

-2.026E-06 6.512E-05  4.210E-02 -5.109E-01 0.01871

NOTES: Resulting error depends on the effects of linearity and hysteresis,

Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : MQJ ?LLQDO Production d/&ﬁ:&@”“""

SISGEO S.r.l-Via F. Serpero 4/F1 - 20060 Masate ~ Milano (italy) Tel.+38-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http:fiwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano: 1413159




CALIBRATION REPORT
Model: In-place inclinometer S411HA3010 Serial/Number: 5150404
Type: Current Loop Serial/Number;
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00175
Cable Length: Im Date: 03/04/2015
TEST CONDITIONS : Power supply [Vdc| : 24

Temperature [°C| ; 19
Humidity (%] : 42
Atmospheric pressure [mbar] : 987

Calibration has been made according to the Quality Assurance System UNI EN SO 9001:2008 - IST. 10/04
Metrological chain - Main; Jewell Servoinclinometer mod. LCF100 s/n 088, Yokogawa Calibrator mod. G5-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £ 0.0004°/ 1= 0.004 mA

angle readings [mA] statistics

sine 1 up | down 2 up 2 down avip.[mA] lin.[sina]) polyn.[sina]
0.3420 20.006 20.004 20.005 20.006 20.005 0.3420 0.3420
0.2306 17.398 17.401 17.399 17.402 17.400 0.2303 0.2305
0.1161 14.732 14.736 14.732 14,735 14.734 0.1161 0.1161
0.0000 12.030 12.031 12.030 12.031 12.031 0.0002 0.0000|
-0.1161 9.326 9.324 9.325 9.327 9.326 -0.1157 -0.1161
-0.2306 6.650 6.650 6.647 6.648 6.649 -0.2304 -0.2306
-0.3420 4.034 4.037 4.033 4.034 4.035 -0.3425 -0.3420)

sina
0.4000  -0.2000  -0.2000  -0.1000  0.0000 0.1000 0.2000 0.3000 0.4000
i 25.000
g 20.000

— - 15.000 ¢ data
// E -—lin.regr.
e———— (|| | I W =nill 10.000 ST poly.regr.

—— 5.000
R - —— D o SUSENES— PISSNS—— N—— ¥\ 1
RESULTS

Linear sensitivity factor s Mmax.err.
[mA/sina] %F.8.
23.33386 0.07643
Polynomial sensitivity factors A B C D max.err.
[sina] = A-[mA]" + B-[mA]" + C-[mA] + D [sinw/mA'] [sin/mA']  [sine/mA] [sina] %F S,

-1.919E-06  7.644E-05  4.195E-02 -5.123E-01 0.01753

NOTES: Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=Loop Ch.A; white=thermistor; green=thermistor

lity A M H ? Producti |
Quality Assurance Manager Q‘OMQJ u%po ro uctonc/&‘cg@?&w“:

SISGEQ S.rl.-Via F. Serpero 4/F1 - 20060 Masate — Milano (Italy) Tel.+38-02-95764130 — Fax +39-02-95762011 - E-mail:info@sisgeo.com —http:ilwww.sisgeo.com
Cap. Soc. 99.000 Euro i.v. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano: 1413159




CALIBRATION REPORT

Model: Tn-place inclinometer S411HA3010 Serial/Number: §150409
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00175
Cable Length: S m Date: 03/04/2015
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 19
Humidity [%] : 42
Atmospheric pressure [mbar| : 987

Calibration has been made according to the Quality Assurance System UNLEN 1SO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod. LCF100 5 n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

mieasures uncertainty: £ 0.0004°/ 1= 0.004 mA

angle readings [mA] statistics

sing | up 1 down 2up 2 down avi[mA] lin.[sina] polyn.[sina]
0.3420] 20.001 20.004 20.002f  20.001 20.002 0.3422 0.3420)
0.2306 17.388 17.388 17.386 17.387 17.387 0.2305 0.2307
0.1161 14,702 14.705 14.702 14.704 14.703 0.1159 0.1161
0.0000] 11.988 11.990 11.988 11.990 11.989 -0.0001 0.0000
-0.1161 9.275 9.276 9.274 9.277 9.276 -0.1160 -0.1161
-0.2306 6.596 6.597 6.598 6.5906 6.597 -0.2305 -0.2306
-0.3420) 3.984 3.986 3.985 3.985 3.985 -0.3420 -0.3420

sina
04000  -0.3000 02000  -0.1000  0.0000 0.1000 0.2000 0.3000 0.4000
. : - - — 25,000
! | |
i r 1
i e i e b i i N -——!— i et 20,000

t

1___._ ] ; 15,000 + data
/ < linregr.

/ e el e vzl e = s

E
/ — poly.regr.
s '(:/. = | 3 (e | e — 1 5000
e | I
— L ! L 0.000
RESULTS

Linear sensitivity factor 8 max.err.
[mA/sina] %F.S.
23.40766 0.04535
Polynomial sensitivity factors A B & D max.err.
[sinu] = A-[;;)Ajj + B-fmftj“ t Cifmdf v D [sinwmA’]  [sine 'IHA!] [sina/mA] [sina] %F.5.

S1.215E-06  4.077E-05  4,233E-02  -5,112E-01 0.01749

NOTES: Resulting error depends on the effects of linearity and hysteresis.

Wiring : red=+Loop Ch.A; black=-Loop Ch.A: white=thermistor; grecu=thermistor

Quality Assurance Manager : ﬂobe(lxw ?U'N)O Production cl/@:‘_.@?‘hﬁ:

SISGEQ S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (Italy) Tel.#39-02-95764130 - Fax +33-02-95762011 - E-mall:info@sisgeo.com -http:liwww.sisgec.com
Cap. See. 63,000 Euro iv. - VAT n, IT10732420152 - Tribunale Milano.333230 - REA Milano: 1413159




SIS

CALIBRATION REPORT

Model; In-place inclinometer S4111TA3010 Serial/Number: 5150402
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00175
Cable Length; 8 m Date: 03/04/2015
TEST CONDITIONS : Power supply [Vdc] : 24

Temperature [°C] : 19
Humidity [%] : 42
Atmospheric pressure [mbar] : 987
Calibration has been made according to the Quality Assurance System UNI EN SO 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinclinometer mod, LCF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod, RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £0,0004° /1= 0.004 mA

angle readings [mA| statistics

sinu | up | down 2 up 2 down ave.{mA] lin.[sina] polyn.[sine]
0.3420]  19.981 19.984 19.980 19.984 19,982 0.3422 0.3420
0.2306 17.372 17.373 17.373 17.375 17.373 0.2303 0.2305
0.1161 14.706 14.707 14.707 14,708 14,707 0.1160 0.1161
0.0000] 12.005 12.004 12.006 12.005 12.005 0.0001 0.0000
-0.1161 9.301 9.298 9.301 9.301 9.300 -0.1158 -0.1161
-0.2306 6.628 6.625 6.628 6.628 6.627 -0.2304 -0.2307
-0.3420} 4.019 4.018 4.019 4.019 4.019 -0.3423 -0.3420}

sina
-0.4000  -03000  -0.2000  -0.1000  0.00600 0.1000 0.2000 0.3000 0.4000
K N S [ i " 25.000
[ I R
B e S s S g -~k ——— 20.000
| ! | 1 L
; —— Jr ——- ,f”/ - t - 15.000 ¢ data
i | i < .
F 1 i £ lin.regr.
i e },‘ | I 10.000 — poly.regr.
| |
! ’{ E— ! -~} 5.000
I} I 1
. L 0.000
RESULTS
Linear sensitivity factor § max.err.
[mA/sina] %F.S.
23.32307 0.05882
Polynomial sensitivity factors A B &) D max.err.
[sine] = ‘»'z‘-,".ullu--!}'i + B‘{um‘}: FC ) D [smc.c.'mA"] [sinu!mA!] [sinw/mA] [sina] %F.S.

-1.887E-06  7.047E-05 4.209E-02 -5.122E-01 0.02811

NOTES: Resulting error depends on (he effects of lincarity and hysteresis.

‘Wiring : red=+Loop Ch.A; black=-Loop Ch.A; white=thermistor: green=thermistor

Quality Assurance Manager : Q‘OE@\IOJ ?Uvgpo Production cl/&ﬁ. @?,ﬁ“ -

SISGEOQ S.r.l-ViaF. Serpero 4/F1 - 20060 Masate — Milano (ltaly) Tel.+38-02-95764130 - Fax +39-02.95762011 - E-mail:info@sisgeo.com -hitp:lwww.sisgeo.com
Cap. Soc. 92,000 Euro 1v. - VAT n, IT10732420152 - Tribunale hMiano 333230 - REA Milano:1413159



CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: S150407
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00175
Cable Length: 10 m Date: 03/04/2015
TEST CONDITIONS : Power supply [Vdc] ; 24

Temperature [°C] : 19
Humidity [%] : 42
Atmospheric pressure [mbar] : 987

Calibration has been made according to the Quality Assurance System UNI EN 150 9001:2008 - IST. 10/04
Metrological chaln - Muain: Jewell Servoinclinometer mod. 1.CF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: lHeidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £ 0,0004° /1= 0.004 mA

angle readings [mA] statistics
sina 1 up | down 2up 2 down ave[mA] lin.[sina] polin.[sina]
0.3420 20.012 20.014 20.015 20.015 20.014 0.3416 0.3420

0.2306 17.415 17.417 17.417 17.418 17.417 0.2305 0.2307
0.1161 14.742 14.743 14.743 14.744 14.743 0.1162 0.1161
0.0000 12,033 12.034 12.032 12.034 12.033 0.0004 0.0000
-0.1161 9.320 9.320 9.320 9.321 9.320 -0.1156 -0.1161
-0.2306 6.634 6.635 6.636 6.634 6.635 -0.2304 -0.2306
-0.3420 4,010 4.009 4.010 4.009 4.009 -0.3427 -0.3420

sina
04000  -0.3000  -0.2000  -0.1000  2.0000 0.1000 0.2060 0.3000 0.4000
i ; 4 . 25.000
| 20,000
+ 15.000 + data
< i
£ in.regr.
10.000 —— poly.regr.
- 5.000
0.000
RESULTS
Linear sensitivity factor 8 max.err.
[mA/sing] %F.5.
23.38933 0.10577
Polynomial sensitivity factors A B & D max.err.
[sina] = A-fmA]’ + B-fmd]” + C-fmd] 1+ D [smwmA']  [sinwmA’]  [sinw/mA) [sina] %F.S.

-1.225E-06  5.887E-05 4.193E-02 -5.110E-01 0.01974

NOTES : Resulting error depends on the effeets of linearity and hysieresis.

Wiring : red=tLoop Ch.A; black=-Loop Ch.A; white=thermistor; green=thermistor

Quality Assurance Manager : QOMOJ ?u‘QOO Production clﬂ’ @?3 .
o 4 P 22en.

SISGEO S.r.l-ViaF. Serpero 4/F1 - 20060 Masate — Milano (Italy) Tel.#38-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com ~http:/iwww.sisgeo,.com
Cap. Zoc. 99.000 Euro iv. - VAT n. IT10732420152 - Tribunale Milano:333230 - REA Milano: 1413158
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SISGEO|

CALIBRATION REPORT

Model: In-place inclinometer S411HA3010 Serial/Number: §150400
Type: Current Loop Serial/Number:
Customer: GEOTECHNICAL & FOUNDATION ENGINEERING CO., LTD. Job number: 15-00175
Cable Length: 12 m Date: 03/04/2015
ITEST CONDITIONS : Power supply [Vdc| : 24

Temperature [°C] : 19
Humidity [%] : 42
Atmospheric pressure [mbar] : 987

Calibration has been made according to the Quality Assurance System UNI EN IS0 9001:2008 - IST. 10/04
Metrological chain - Main: Jewell Servoinelinometer mod. LOF 100 sin 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: lcidenhain Encoder mod. RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £0.0004° /1= 0004 mA

angle readings [mA] statistics

sing 1 up I down 2 up 2 down avie[mA] lin.[sina) polyn.[sina]
0.3420]  20.010 20,010 20.011 20.012 20.011 0.3417 0.3420
0.2306 17.413 17.415 17.414 17.415 17.414 0.2306 0.2307
0.1161 14.738 14.740 14.739 14.739 14.739 0.1162 0.1161
0.0000] 12,026 12.025 12.025 12.029 12.026 0.0002 0.0000
-0.1161 9.311 9.314 9.312 9.312 9.312 -0.1159 -0.1161
-0.2306 6.631 6.631 6.631 6.633 6.631 -0.2305 -0.2306
—0.3420'_ 4.013 4.016 4.017 4.017 4.016 -0.3424 -0.3420

sina

-0.4000 =0.3000 -0.2000 -0.1000 0.0000 0.1000 0.2000 0.3000 0.4000
! * 25.000

-|- 20.000
f 15.000 ¢ data
| < I
g -~—linregr.
;_.___._.,-_,.-, ] 10.000 “"‘“DOWIBQF.
e 1 5.000
| - A ' = 0.000
RESULTS
Linear sensitivity factor s max.err.
[mASsina] %F.S.
23.38221 0.06740
Polynomial sensitivity factors A B ¢ D mMax.err.
[sin] = A-[mA] " B-{un!}" + Cofmdf + D [sinu mA"] [sine 'mA!] [sina/mA] [sina] %F.S.

-3318E-07 2.112E-05 4.242E-02 -5.127E-01 0.02229

NOTES : Resulting error depends on the eflects of linearity and hysteresis,

Wiring : red=+Loop Ch.A: black=-Loop Ch.A: white=thermistor; green=thermistor

Quality Assurance Manager : QOBMQJ ?wpo Production c'/@ @?3-3“:

SISGEOQ S.r.l-ViaF. Serpero 4/F1 - 20060 Masate - Milano {ltaly) Tel.+39-02-95764130 - Fax +39-02-95762011 - E-mail:info@sisgeo.com -http:iwww.sisgeo.com
Cap. Soc. 53,000 Euro L. - VAT n. IT10732420152 - Tribunale i {ilano: 233230 - REA Milano:1413158




SIS __qj;

CALIBRATION REPORT

Serial/Number: S150399
Serial/Number:
Job number: 15-00175
Date: 03/04/2015

Model: In-place inclinometer S411HA3010
Type: Current Loop
Customer; GEOTECHNICAL & FOUNDATION ENGINEERING CO.,LTD.

Cable Length: 14 m

TEST CONDITIONS : Power supply [Vdc] : 24
Temperature [°C] : 19

Humidity [%] : 42
Atmospheric pressure [mbar] ; 987

Calibration has been made according to the Quality Assurance System UNI EN SO 9001:2008 - IST. 10/04
Metrological chain - Main; Jewell Servoinclinometer mod. 1.CF100 s/n 088, Yokogawa Calibrator mod. GS-210 s/n 151
Secondary: Heidenhain Encoder mod, RON 905 s/n 140, Sisgeo Read out s/n 141

measures uncertainty: £0,0004° 7 1= 0.004 mA

angle readings [mA] statistics
sinu | up | down 2 up 2 down avg.[mA] lin.[sina] polyn.[sina]
0.3420 20.021 20.024 20.029 20.031 20.026 0.3421 0.3420
0.2306 17.418 17.416 17.424 17.425 17.421 0.2306 0.2307
0.1161 14.737 14,739 14,745 14.746 14.742 0.1160 0.1161
0.0000 12.027 12.027 12.034 12.034 12.030 -0.0001 0.0000
-0.1161 9.317 9.317 9.324 9.322 9.320 -0.1161 -0.1161
-0.2306 6.643 6.642 6.649 6.648 6.645 -0.2305 -0.2306
-0.3420 4.037 4.037 4.043 4.042 4,040 -0.3420 -0.3420
sina
04000  -0.3000  -0.2000  -0.1000 0.0000 0.1000 0.2000 0.3000 0.4000
! t t ; | 25.000
i ' \
R P L, it Syl i ‘ — - 7) —-—1 20.000
—f—-- - S 5 ——————1 15.000 ¢ data
| 'g —lin.regr.
/'—"" '[ e S i — poly.regr.
. | |
e / ..... A T SV | STy || e 5000
| ‘/?1 ] 1
e Y aseas) — 0,000
RESULTS
Linear sensitivity factor s max.err.
[mA/sing] %F.5.
23.36800 0.04483
Polynomial sensitivity factors 4 B C D max.err,
{smu}=‘4'{mzif'i + B'{nﬂj: + Crfmdf + D [sine mA'l] |5|nu#rn.1\:] [sinw/mA] [sina] WF.5.
-5.567E-07  L.85TE-05  4.262E-02  -5.144E-01 0.03444
NOTES : Resulting crror depends on the elfects of linearity and hysteresis,
‘Wiring : red=+Loop Ch.A; black=-Loop Ch.A: white=thermistor; green=thermistor

Production cl R
+ & s LRy,

Quality Assurance Manager : Q'OBMQJ ?uvqpo

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate - Milano (taly) Tel.+39-02-95764130 - Fax +39.02-95762011 - E-mail:info@sisgeo.com ~http:liwww.sisgeo.com
Cap. Soc, 99,000 Luro v, - VAT n, IT10732420152 - Tribunale Milano:333230 - REA Milano: 1413159




CALIBRATION REPORT

Model: Piezometer PK20535000 Serial/Number: P150939
Type: Vibrating Wire Serial/Number: 02-1215-30
Customer; GEOTECHNICAL & FOUNDATION Job number: 15-00175
Cable Length: 30m Date: 03/04/2015
Test conditions: Power supply [Vdc] : 0

Temperature [°C] : 21
Humidity [%] : 35
Atmospheric pressure [mbar] : 985
Calibration has been made according to the Quality Assurance System UNI EN ISO 9001:2008 - IST, 10/01
Metrological chain
Main: Druck Digital Pressure Indicator mod. DPI 515 s/n 51500575, Yokogawa Calibrator mod. 7651 s/n 51WK0176,
Hameg Function generator mod. HM8030-5 s/n 54710037, HBM Calibrator mod. K307 s/n 34200
Secondary: Sisgeo Read out unit s/n 087

measures uncertainty: = 0,07 kPa/6E-04 Hz

pressure readings [digit] statistics
kPa 1 up 1 down avg.[digit] lin.[kPa] polyn,[kPa]
0,00 8943 8943 8943 0,81 0,05
70,00 8296 8294 8295 69,88 70,02
140,00 7644 7646 7645 139,15 139,76
210,00 6985 6985 6985 209,501 210,11
280,00 6322 6325 6324 280,001 280,16
350,00 5661 5660 5661 350,66 349,89
kPa
0,00 50,00 100,00 150,00 200,00 250,00 300,00 350,00 400,00
| : 10000
’ l l -1 9000
——— -_-_“_“--— l 1 - BODO
R 1 | e
B ; —— [0 _ o data
2 , 5000 .g‘ — lin.regr.
e (AN ey s -+ 4000 — poly.regr.
f : . T -| 3000
| | i 2000
: i ! 1000
i } 1 it 1 pooo
RESULTS
Linear sensitivity factor § max.err.
[digit/kPa) %E.S.
-9,38268  (,28747
Polynomial sensitivity factors A B 2 max.err.
[kPa] = A-[digit]® + B-[digit] + C [kPa/digit’]  [kPa/digit] [kPa] %F.S.

-5,339E-07 -9,878E-02 9,262E+02 0,11350

INOTES: Resulting error depends on the effects of linearity and hysteresis.

With "Multilogger" software the linear factor S has to be inserted reverted (1/S)
digit = Hz2x10-3

Temperature coefficient K = 0,276056 kPa/°C

Wiring :  red=coil; black=coil; white=thermistor; green=thermistor

Quality Assurance Manager : G-OB@\IOJ ?u‘?po Production chief : /&t @ﬂhh e

SISGEO S.r.l.-Via F. Serpero 4/F1 - 20060 Masate — Milano (italy) Tel.+39-02-95764130 - Fax +38-02-95762011 - E-mail:info@sisgeo.com -http:/www.sisgeo.com
Cap. Soc. 99.000 Euro Lv. - VAT n. IT10732420152 - Tribunale Milano: 333230 - REA Milano: 1413159




LHEE L ] m
Sistemi per monitoraggi ambientali e telecontrolli <, JLKAS
PERRY JOHNSON SYSTEMS.

Azienda certificata IS09001 1S014001

REGISTRARS, INC.

RAPPORTO DI TARATURA E COLLAUDO/ CALIBRATION REPORT

Date:

Cliente:
Customer:

Modello Strumento: ANS-PL400-N

Model:

Numero di serie:
Serial Number:

Data di costruzione:
Manufacturing date:

Range: 0 =
Range:

01/04/2015
SISGEO ASIA PACIFIC CO., LTD.

Report N. 8995

STRUMENTO/INSTRUMENT

Descnz|one Plu\nometro con bocca d| raccolta

Description: da 400cmq
1007227
01/04/2015
Uscita: Alimentazione:
300 mm/h Signal Out: Pulse On/Off BowerS s +12Vdc

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:

Tipo Sensore
/5ensor type
Termometri
Thermome ters

Barometri
Barometers

Pluviometri
Rain Gauge

Gonicanemometri

Wind direction
sensor

Igrometr

+ Humidity sensor

Tacoanemom etri

Wind speed
sensor

Radiometri
Radiometers

| Datalogger

Datalogger

Temperatura di prova:
Temperature condition:

Umidita di prova:
Humidity condition:

Esito/Test result:
Lo strumento & risultato conforme alle specifiche allegate, parte integrante del presente documento.
Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove previste

The instrument was found to comply with the specifications attached, an integral part of thﬁ@ﬁ
The instrument is also in accordance to the WMO norms Annex.n8 where provided.

*La durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

_ valid on the data of this report

Traceability of the instruments used in calibration

Strumento Campione/Reference Instrument

Misura per confronto con calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836L, certificato Accredia (SIT), e con
analoge sensore Pt100 1/3DIN certificato SIT in cella climatica, entrambi con certificato valido alla data del presente rapporto.

Com parison with calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836L, and with 1/3DIN Pt100 RTD certified
Accredia (SIT) in climatic camera. Both certificates are valind on the date ofthis report.

Verifica per confronto con barometro campione mod.HD9408TBARO mat.04023627 certificato Accredia (SIT). Taratura effettuata su 5 punti
in salita, 5 punti in discesae 1 ciclo di misura nel range 800--1100hPa. Certificato valido alla data del presente rapporto.

Comparison with reference barometer mod . HD9408TBARO mat. 04023627, certified Accredia (SIT). Calibration carried out on 5 points up, |
5 points down and 1 cycle of measurement in the range 800 + 1100hPa. The certificate is valid on the data of this report

Misura effettuata per verifica del peso di una data quantita d'acqua distillata per mezzo di un sistema di calibrazione a bilancia di Precisione i
mod. KERN D-72336, mat. K03078, certificata DKD Balingen Germany. Campo 0-2000g, tolleranza 10mag. Certificato valido alla data del
presente rapporto. Measure carried out by checking the weight of a given quantity of distilled water through a calibration system with an
hight precision balance mod. KERN D-72336, mat. K03078, certificate DKD Balingen Germany. Field 0-2000g, tolerance 10mg. The
certificate is valid on the data of this report,

Confronto con Goniometro di precisione mod. RUPAKG ONIMETRO mat.003 certnflcato UKAS (riconosciuto Accredia (SIT)). Range 360°
precisione 5' Certificato valido alla data del presente rapporto.

Com parison with precision Protractor mod. RUPAKGONIMETRO mat.003 certified UKAS (recognised Accredia (SIT)). Range 360 ° precision
5'. The certificate is valid on the data of this report. !
Taratura per misura diretta in soluzioni sature al 33% e al 75% certificate Accredla (SIT) e per confronto con analogo strumento campione
certificato Accredia (SIT). Certificato valido alla data del presente ra pporto.

Calibration for direct measure in saturated solutions to 33% and 75% certified Accredia (SIT) and with a same instrument Accredia (SIT) |
certifiled. The certificate is valid_on the data of this report.

Taratura per confronto con anemometri campione a coppe Robinson rnod ANS-VV-N, cert:flcatl su 13 punti Measnet, Certnﬁcato valldo alla
data del presente rapporto.

Calibration for comparison with primary cups anemometers type Robinson mod. ANS-VV-N, certified on 13 points Measnet. The certificate is
valfd on the data o.F this report. =

Verifica delle caratteristiche strumentale per confronto con strumento primario Med. KippZonen CM22 mat. 050109 certlﬁcato da K&z

Range 0-2000W/mg, costante sensibilitd 9.36pV/W/mq, e con CM5 K&Z s.n 871281 certificato D.0. n.20102524F, K= 10.6mV(kW/mq).
Check of instrumental characteristics with primary instrument Mod. KippZonen CM22 mat.0501089, Certified by K&Z. Range 0-2000W/mgq,

| _sensitivity 9.36uV/W/mgq (horizontal position), and with CM5 K&Z s.n. 871281 certified D.0. n. 20102524F, K=10. 6mV{kW/mq) .

Calibrazione sullintera scala per mezzo di calibratore Mod. CA100-255701 Yokogawa mat. 27CC11836L certificato Accredia (SIT)
Certificato valido alla data del presente rapporto.
Calibration on the full scale with calibrator Mod. CA100-255701 Yokogawa mat. 27CC11836L, certified Accredia (SIT). The certificate is

*Revisione consigliata ogni:

20,6 °c *Calibration suggested every: 12 mesi
Collaudato Conforme
TRl Tested: Checked:

e fificatb" B/

Com\ﬁ‘i@ié

MQO16

Pagina 1 di 1



i8:44 18,0Z2715
X EENEEEXAEHCX XX AR XRE X AR EERRANRRRNNSE

% M E S A = r 1 ME S 8 = r 1 ®EX
18:57 18/0Z/15

-I--'!'.--.’(-ié%******i‘:—**-_‘JZ-JE****-}é**i—*‘*i****!—*-}&*-}***
=% M E S & =r 1 M E S £ s r 1 ¥¥%
****i*****i—-ﬁi*%*&****%***i**********i**
* Test Pluviomeiro K=0.2 400 cmZ ¥

*********-E--I-*!*-!—**i‘%**%****i*********i**

OGre 19:42:04 del 18-0Z-Z2015

11

)
i
o

Mumero Basculs .- sscis2az2=22e0

Durata prova (secondil .:--=-a-- = 302
Tiyusso medio MR . s s s s = DZES
Gocqua pesata (grammil .. .e=a--c = To. &

Capacito bascula <cc? caicolata = .26
Capacita bascula {cc? teorica = g

Costante K ricavabta c.can--aa0s = Ot
Errore percenbtuaale {(max P¥I.eaa = —0.3%

I
11
)l

FAa s 5

FASS 2
i )L
M.serie Firma.<degs méfi: . %‘M)Lo
;§%¥1§i§aiﬁi**&**********i************i
* Fine Test *
EEAEHERHEUEXEAEEFEREXREXRXAREXERRERZRER



o Sistemi per monitoraggi
I : ambientali e telecontrolli

2038

ARl e W11 1] Sensore Precipitazione classe A /

class A Rain Gauge

II pluviometro classe A PL400 e costituito da un corpo cilindrico in
allumino anodizzato con superficie di raccolta da 400cm? dentro il
quale viene montato un orifizio di raccolta a forma di imbuto che convoglia
il precipitato verso una bascula in acciaio inox realizzata con un sistema di
appoggio a lama di coltello. Un apposito dispositivo (contatto reed)
rileva le commutazioni della bascula filtrando ogni disturbo dovuto a falsi
rimbalzi. La forma di tutte le parti meccaniche é stata studiata per
minimizzare ogni fenomeno che possa trattenere o deviare il
flusso dell’acqua, concentrandolo invece verso 'ugello al centro.
Disponibile nella versione riscaldata per climi freddi (mod. PL400R) e con
modulo MCS per la normalizzazione del segnale (0+2Vdc, 4+ 20mA,
RS485/Modbus)

The class A PL400 Rain Gauge sensor is constituted by a cylindrical body
with collection surface of 400cm? in anodized aluminium. Inside this

= |

body. comes mounted a funnel shape orifice, that directs the rain towards =
a stainless steel tilting bucket, realized with a knife blade support system. A specific device (reed) feels the commutations of
the tilting bucket filtering every electrical and mechanical noise. The shape of mechanical parts has been developed to reduce
interferences for the water and permitting it to fall into the tilt bucket system. Available with heater for cold climatic
condition (mod. PL400R) and with MCS module for signal normalization (0+2Vdc, 4+ 20mA, RS485/Modbus)

Caratteristiche salienti /| Highlighted specs

e Sensore Precipitazione classe A in accordo a UNI 11452:2012 / High precision Rain Gauge Sensor class A according to

UNT 11452:2012

> & & * @

Dati tecnici /| Technical Data

Superficie orifizio

Sistema di misura a bascula in acciaio inox / Measure with stainfess steel tilting bucket
Struttura in alluminio robusta e compatta / Compact and light design in aluminium
Conforme allo standard WMO |/ According to WMO standards

Facile da pulire e mantenere / Easy to clean up and maintain

Conforme alle norme C€ / According to C€ norms

; 400cm?2
Orifice area
Campo di funzionamento illimitato / unfimited.  Auto-reset 0-100mm versione A,B,C; altri range
Operating range disponibili su richiesta / version A, B, C other ranges available on request
Max intensita misurabile 0 = 300 mm/h
Max counting rate
Costante strumentale " o i
Pecior CalEE 0.2 mm/imp. (0.1mm su richiesta/ on request)
Sensibilita L
Sensitiity 0.2 mm (0.1mm su richiesta / on reguest)
Precisione: media +2% (£0.10mm/min) (£1% on request) certificata/ certified UNI 11452:2012
Average accuracy
Trasduttore g -
R bascula oscillante / tifting bucket
Temperatura di funzionamento ©ARAr [ ANLANO
Working tempErtare 0 + 80°C (-40-+80°C PL400R)
Segnale di uscita standard Impulse contatto pulito reed (R<250Q)/ dry reed contact pulses (R<25(X1)
Standard signal output Option.: 0+2Vdc, 4+20mA (0-100mm il scale) o RS485 ModBus
Alimentazione riscaldatore Max SOW@12Vdc (mod. PL40OR)
Heater power supply _
Protezioni contro inversione di polarita e scariche atmosferiche, circuito antirimbalzo
Protections polarity reverse and transient. debounce circuit
Impedenza uscita 1 MO
Oulput resistance Sl idy - ) -
Realizzato in lega di alluminio, bascula in inox
Made of aluminium alloy, stainless steel bucket
Condizioni operative + 80°C, (-40 + +80°C versione riscaldata / with heate
Working conditions 0= . (-40 = / A
Alimentazione ) 10+30Vdc
Power Consumption
Peso 3.3 Kg con staffa
Weight calhic

NESA Srl -/ Sarlor, 68 - 21

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preawviso /| MESA S intend to do any modifications  to this product without warning obligation
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Principio di misura

Il sensore di precipitazione PL400 é costituito da un sistema
di raccolta dell'acqua a forma di imbuto, che convoglia il
precipitato nel sistema di misura montato internamente.
Tale sistema & costituito da un trasduttore con bascula a
lama di coltello a doppia vaschetta. E' realizzato in
conformita agli standard WMO (World Meteorological
Organization).

Il sensore & disponibile anche nella versione con bocca di
raccolta da 1000cm? (cod. PL1000) e con riscaldatore (cod.
PL400R e PL1000R) per le zone soggette a neve o ghiaccio.
Il sensore viene fornito con uscita ad impulsi.

Taratura del sensore

Ogni strumento ¢ tarato e verificato per comparazione con
uno strumento campione certificato di classe A secondo UNI
11452:2012, A seguito della verifica, il sensore viene
corredato di certificato di taratura.

Manutenzione

Controllare periodicamente (1 volta/mese) che il fondo del
cono sia libero da ostacoli. Aprire e richiudere il corpo dello
strumento per accedere alla bascula e controllare che sia
perfettamente pulita. Utilizzare un panno umido, senza
detergenti, e/o uno spazzolino.

Dimensioni e collegamenti /| Dimensions and connections

230mm
PRERE————] 230mm

91mm

345mm

490mm

g

Top Bottom

59mm in/79mm ext

Come ordinare /| Order Form

Measurement principle

Rain Gauge sensor PL400 is constituted by a water collection
system with funnef shape, that directs the rain in the inside
measure system. Such system is made of a tifting bucket
with a twin pocket rocking device mechanism. The tilting
bucket is mounted on a stainless steel knife blade. It is built
according to the WMO standards (World Meteorological
Organization).

The sensor /s avaflable in the version with surface of
coflection of 1000cn® (PL1000 code) and with heater for fow
temperature areas (PL400R and PL100OR code). The sensor
is supplied with pulses output.

Calibration of the sensor

Every sensor js calibrated and verified comparing with
certificated instrument class A according to UNI 11452:2012,
After the test the sensor is supplied with the calibration
certificate.

Maintenance

Check regularly (once a month) that the bottom of the cone is
free of obstacles. Open and close the body of the

Instrument to enter the tipping bucket and check that it

is perfectly clean. Use a damp cloth without

detergent, and/or a toothbrush.

Pin  PL400-N PL400-A PL400-B PL400-C
1
2 + Out + QOut Rs485 A
3+ Out (contact) - Out - Out Rs485 B
4 - Qut (contact) Gnd Gnd Gnd
5 Vdc(10+28V) Vdc(10+28V) Vdc(10+28V)
6* 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

7 * 24Vac Heater 24Vac Heater 24Vac Heater 24Vac Heater

* Solo versione riscaldata / only heated version

Sensore Precipitazione classe A / (lass A Rain Gauge Sensor

Sensore
Sensor

Sensore Precipitazione classe A Riscaldato / Olass A Heated Rain Gauge Sensor

PL400
PL400OR

0+2Vdc
4+-20mA
RS485 / Modbus
Impulse/ pufses

Uscita
Output

Z0 W >

CS10 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger
CSxx — Cavo lunghezza xx* m [ Cable xx* m Jength sensor-datalogger

>

CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05

10

SPL1 - Supporto in alluminio anodizzato anticorrosione per pluviometro Nesa, h utile =
1000mm per fissaggio a terreno / Anticorrodal support in Anodized aluminum for rain
gauge Nesa, heigh = 1000mm, arranged for attachment at groun floor

Accessori
Accessorie

SPL1

QAS22024 - Quadro IP65 alimentazione 220/24Vac 150W per pluviometro con
riscaldatore / JP65 box with power supply 220Vac/24Vac 150W for rain gauge heater
(PL400R only)

Esempio di codice d'ordine / Example of order code

| PL40OR

C

[10 [spLi| R |

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measures

9.0423.985209 - X+ 02 il

NESA St - Via Sartori. 6/8 = 31020 - Vidor (TV)  ltaly = Te

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preawviso / NESA Srf intend fo do any modifications to this product without warning obligation
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Sistemi per monitoraggi ambientali e telecontrolli UKAS

SYSTEMS.
05

)
PERRY JOHNSON
REGISTRARS, INC.

RAPPORTO DI TARATURA E COLLAUDO/ CALIBRATION REPORT

Date: 01/04/2015 Report N. 9011

Cliente:
Customer:

SISGEO ASIA PACIFIC CO., LTD.

STRUMENTO/INSTRUMENT

Modello Strumento: ANS-UTA-N Descrizione: Sensore combinato Temperatura-
Model: Description: Umidita aria per esterni

Numero di serie:
Serial Number: 1007243

Data di costruzione:
Manufacturing date: 01/04/2015

Range: _ bl FoABRE Uscita: . Alimentazione:
om0 -40..460°C, 0+100%Rh  GoT % Pt100, 0 + 1Vdc DRI g

Catena di riferibilita strumenti campione impiegati nelle tarature/calibrazioni:
Traceability of the instruments used in calibration

Tipo Sensore
/Sensor type

Strumento Campione/Reference Instrument

Misura per confronto con calibratore e generatore Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836L, certificato Accredia (SIT), e con
Termometri analogo sensore Pt100 1/3DIN certificato SIT in cella climatica, entrambi con certificato valido alla data del presente rapporto.
Thermometers Comparison with calibrator and generator Pt100 mod. CA100-255701 Yokogawa mat. 27CC11836L, and with 1/3DIN Pt100 RTD certified
Accredia (SIT) in climatic camera. Both certificates are valind on the date ofthis report
Verifica per confronto con barometro campione mod.HD9408TBARO mat.04023627 certificato Accredia (SIT). Taratura effettuata su 5 punti
Barometri in salita, 5 punti in discesa e 1 ciclo di misura nel range 800-+1100hPa. Certificato valido alla data del presente rapporto.
Barometers Comparison with reference barometer mod.HD9408TBARO mat. 04023627, certified Accredia (SIT). Calibration carried out on 5 points up, |
5 points down and 1 cycle of measurement in the range 800 = 1100hPa. The certificate is valid on the data of this report.
Misura effettuata per verifica del peso di una data quantita d'acqua distillata per mezzo di un sistema di calibrazione a bilancia di Precisione
mod. KERN D-72336, mat. K03078, certificata DKD Balingen Germany. Campo 0-2000g, tolleranza 10mg. Certificato valido alla data del
i presente rapporto. Measure carried out by checking the weight of a given quantity of distilled water through a calibration system with an
Rain Gauge hight precision balance mod. KERN D-72336, mat. K03078, certificate DKD Balingen Germany. Fleld 0-2000g, tolerance 10mg. The
certificate is valid on the data of this report. .
Confronto con Goniometro di precisione mod. RUPAKGON]METRO mat, 003 certlﬂcato UKAS (rlconoscmtu Accredla (S]T)) Range 360°
precisione 5’ Certificato valido alla data del presente rapporto.

Pluviometri

' Gonioanemometri

Wind direction Com parison with precision Protractor mod. RUPAKGONIMETRO mat.003 certified UKAS (recognised Accredia (SIT)). Range 360 ° precision |
sensor 5°. The certificate is valid on the data of this report. }

T 7 | Taratura per misure diretta in soluzioni sature al 33% e al 75% certificate Accredia (SIT) e per confronto con analogo strumento cam pione
Igrometri certificato Accredia (SIT). Certificato valido alla data del presente ra pporto.

\ Hum idity sensor Calibration for direct measure in saturated solutions to 33% and 75% certified Accredia (SIT) and with a same instrument Accredia (SIT)
certifiied. The certificate is valid on the data of this report.

Tacoanerﬁometn’ Taratura per confronto con anemometri campione a coppe Robinson mod. ANS- VV N, certificati su 13 puntl Measnet Certlﬁcato valido alla

data del presente rapporto.
Wind speed Calibration for comparison with primary cups anemometers type Robinson mod. ANS-VV-N, certified on 13 points Measnet. The certificate is
sensor valid on the data of this report. _

Verifica delle caratten stiche strumentale pe r confronto con strumento prima no Mod. KippZonen CM22 mat.050 109, certificato ‘da K&z
Radiometri Range 0-2000W/mq, costante sensibilitd 9.36uV/W/mq, e con CM5 K&Z s.n 871281 certificato D.0. n.20102524F, K= 10.6mV (kW/mq). :
Radiometers Check of instrumental characteristics with primary instrument Mod. KippZonen CM22 mat.050109, Certified by K8&Z. Range 0-2000W/maq,

sensitivity 9.36pV/W/mq (horizontal position), and with CM5 K&Z s.n. 871281 certified D.0. n. 20102524F, K=10 6mv(kWw/mq) .

Calibrazione sullintera scala per mezzo di calibratore ‘Mod. CA100-255701 Yokogawa mat. 2?CC11836L certificato Accredia (SIT)
Datalogger Certificato valido alla data del presente rapporto. |
Datalogger Calibration on the full scale with calibrator Mod. CA100-255701 Yokogawa mat, 27CC11836L, certified Accredia (SIT). The certificate is
valid on the data of this report. __

Temperatura di prova: *Revisione consigliata ogni:

Temperature condition: 20,6 °c *Calibration suggested every: 12 mesi

Umidita di prova: Collaudato Conforme

Humidity condition: 45 %Rh Tested: Checked:

Esito/Test result:

Lo strumento & risultato conforme alle specifiche allegate, parte integrante del presente do to. o= oty

Lo strumento & inoltre conforme alle direttive WMO Annex.n8 ove previste | e =

The instrument was found to comply with the specifications attached, an integral part of thi do&?ﬁ%em‘““ 1

The instrument is also in accordance to the WMO norms Annex.n8 where provided. V.a %a"‘ron n.6/8, BlopeVidor (TV)
d

*a durata della calibrazione & garantita per il periodo minimo indicato, in condizioni di normale utilizzo dello strumento
* The calibration is guaranteed for the minimum period indicated, in normal use of the instrument

Pagina 1di 1 MQO016
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Sensore Termoigrometrico con ventilazione naturale
Thermoigromeftric sensor with natural ventilation

VR W\l Sensore Termoigrometrico con ventilazione forzata
Thermoigromeftric sensor with fan

~ -
Sensore realizzato in conformita agli standard WMO (World Meteorological / -
Organization), disponibile anche nella versione con ventilazione forzata (cod. UTAV).

Temperatura: Elemento sensibile a termoresistenza Pt100 1/3DIN con collegamento g

a quattro fili, uscita a Pt100 oppure segnale elettrico normalizzato in corrente o k

tensione (4+20mA, 0+2Vdc) o RS485/Modbus. o i

Umidita relativa.: Sensore per |la misura dell'umidita relativa dell’aria a basso h

consumo (<0,1W), costituito da un elemento a film sottile la cui capacita varia '

linearmente con l'umidita relativa dell'aria. Disponibile con uscite di segnale Q .

normalizzato in tensione o corrente (0+1Vdc, 4+-20mA) o RS485/Modbus.

Sensor manufactured according to standard WMO (World Meteorological
Organization) and s also available in versions with forced ventilation (code. TAV).
Temperature: RTD sensing element 1/3DIN Pt100, connection with a four-wire
PL100 output or efectrical signal in current or voltage (4+-20mA, 0-2Vdc) or
RS485/Modbus.

Relative Humidity: Sensor for air relative humidity measurement at low power
(<0.1 W), made of a thin film that changes the capacity in linear mode with the air
humidity. Available with different signal outputs, normalized voltage or current (0+1Vdc,
4+20mA) or Rs485/Modbus.

w

Caratteristiche salienti /| Highlighted specs

Sensore di temperatura e umidita preciso ed affidabile / Accurated and reliable Air Humidity & Temperature Sensor
Sistema di misura di tipo a termoresistenza Pt100 e capacitivo /| Measure with high precision capacity and RTD PE100
Struttura in robusto alluminio per climi caldi e freddi / Compact and light design in aluminium for hot and cold climates
Conforme allo standard WMO [ According to the WMO standards

Disponibile con ventilazione forzata / Available with forced ventilation

Conforme alle norme C€ /According to C€ norms

Dati tecnici /| Technical Data

Campo di misura tipico temperatura [umidita]
Temperature [humidity] typical range
Risoluzione temperatura [umidita]
Temperature [humidity] resolution

Precisione temperatura [umidita]
Temperature [humidity] accuracy

Tempo di risposta temperatura [umidita]
Temperature [humidity] response time

-40 + +60°C, [0 + 100%Rh] (-60+70°C available)

0.01°C, [0.05%]

< 8 s, [< 8sec (10+80%RH)]

Tipo di trasduttore Termoresistenza al Platino 1/3DIN / platinum resistance Pt100
Type of transducer - 1/3DIN (100Q @ 0°C), [capacitivo / capacitive]
Ventilazione Naturale / natura/(cod. UTA)

Ventilation Forzata / Forced (cod. UTAV)

Segnale di uscita N: 0+1 Vdc(Rh) & Pt100 (T); A: 0+1 Vdc(Rh) & 0+2 Vdc (T) ;
Signal out B: 4 ~ 20mA (Rh) &4 =+ 20mA (T) ; C: 2 x RS485 /ModBus
Condizioni operative P i T —— o .

Working conditions 50 + +80°C (-60 + +80°C available)

Protezioni contro inversione di polarita e scariche atmosferiche
Protections ___polarity reverse and transient

Realizzato in lega di alluminio verniciato, viterie in inox

Made of aluminivm alloy, stainless steel screws

Alimentazione e consumo
Power supply and consumption
Peso

Weight

10+28Vdc, (typ.<0.1W, max 2W@12Vdc mod. TAV)

680g

NESA Srl - Via Sartori, 68 - 31020 - (TV) - taly - Tel+39 0423 985200 - Fax+39 0423 9853C

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / MESA Srif intend to do any modifications to this product without warning obligation



Principio di misura

Il sensore combinato per la misura della temperatura e
dell'umidita dell'aria UTA & costituito da una termoresistenza
al Platino Pt100 (100Q@0°C), sensibile alle variazioni di
temperatura secondo la curva di risposta riportata nelle
norme DIN 43760 1/3DIN. Per I'umidita, 'elemento sensibile &
una capacita elettrica di precisione che varia il suo valore in
funzione dell’'umidita. Tale variazione viene trasformata in un
segnale elettrico normalizzato in corrente o in tensione o
digitale RS485 Modbus, che varia in modo lineare e preciso
con l'umidita relativa e la temperatura dell‘aria.

Taratura del sensore

Ogni strumento & tarato e verificato per comparazione con
uno strumento campione primario certificato SIT/Accredia. A
seguito della verifica, il sensore viene corredato di rapporto di
taratura.

Manutenzione

Con periodicita (1volta/trimestre) pulire con un panno umido
gli schermi bianchi. Non usare detersivi o spugne abrasive.
Una volta all'anno ricalibrare I'elemento sensibile.

Measurement principle

The combined sensor for the measure of the Air
Temperature and Humidity UTA, is made of a Platinum
termo-resistance Pt100 (1002 @0°C), sensitive fo the
change of temperature according to the DIN 43760 norms
1/3DIN.

For the umidity, the sensing element, is an high precision
electrical capacity that varies as a function the humidity,
This variance is converted into an electrical signal
normalized in current or voltage or digital data RS485 /
ModBus that is linear and follows exactly the relative
humidity.

Calibration of the sensor

Every sensor is calibrated and verified comparing with
SIT/Accredia primary certificated instrument. After the test
the sensor is supplied with the calibration report.

Maintenance

Clear periodically (1 time/quarter) the white screens cover
with a wet cloth. Don't use detergents or abrasive sponges.
Once a year, re-calibrate the sensing element.

Dimensioni e collegamenti /| Dimensions and connections

8 o 8

' ; \ Pin  UTA(V)-A  UTA(V)-B  UTA(V)-C  UTA(V)-N
220mm ) 1ozmm g T Pinl P£100
Y / 2 TOutvV+ T Out I+ T-RHRS485 A T Pinl Pt100
\ / 3 TOutVv- T Out I- T-RH RS485 B T Pin2 Pt100
' 4 Gnd Gnd Gnd i Stk
Gnd
5 Vdc:10+28V  Vdc:10+28V Vdc:10+28V  Vdc:10+28V
6 RH% OutV+ RH% Out I+ K RH% Out V+
7 RH% OutV- RH% Out I- - RH% Out V-
40mm
Come ordinare /| Order Form
L) B
é @ Sensore Temperatura e Umidita Relativa / Air Temperature & Humidity Sensor UTA
5 3 | Sensore Temperatura e Umidita ventilato / Fan Air Temperature & Humidity Sensor UTAV
w)
Temperatura/ Temperature Umidita/ Hurmidity
@ 5 | 0+2Vdc 0+1Vdc A
3 £|4+20mA 4+20mA B
= O | RS485 / Modbus RS485 / Modbus €
Naturale/ naturat Pt100 0+1Vdc N
CS05 — Cavo 5m sensore-datalogger / Cable 5m sensor-datalogger 05
= & | €510 — Cavo 10m sensore-datalogger / Cable 10m sensor-datalogger 10
@ 2 | CSxx — Cavo lunghezza x* m / Cable xx* m length sensor — datalogger XX
& & [ SS1 - Supporto sensori I=500mm / Sensors support /=500mm Ss1
< £ | §S2 - Supporto sensori |=1500mm /[ Sensors support I=1500mm 552
SS3 — Supporto sensori |=900mm / Sensors support /=900mm SS3
Esempio di codice d'ordine / example of order code [ UTA [A]10] s52 ]

* per misure fuori standard specificare la lunghezza in metri / specify the length for no standard measure.

P

NESA Srl - Vi oo i < 20 - Vidor (TV) - it = Tel+39.(

NESA Srl si riserva di apportare eventuali modifiche al presente prodotto senza obbligo di preavviso / NESA St intend to do any moedifications to this product without warning cbligation
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