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s
F’CE Teknik Cihazlar ultrasonik debimetreyitercih ettiginiz igin tesekklr ederiz.

1 Guvenlik Talimatlan

Lutfen cihazikullanmadan 6nce bu kilavuzu dikkatli bir sekilde tamamen okuyun. Cihaz sadece kalifiye
personeltarafindan kullanilabilir ve PCE Teknik Cihazlar personelitarafindan tamir edilebilir. Kilavuza
uyulmamasindan kaynaklanan hasar veya yaralanmalar bizimsorumlulugumuz digindadir ve garantiniz
kapsaminda degildir.

e Cihaz sadece onaylanan sicaklk araliginda kullanimalidir:
Ortam nemi maks. <80% n.o
Ortam sicakligi =0 ... +70 °C

e  Cihazi asiri sicakliklara, dogrudan glines isigina, asiri neme maruz birakmayin.

e Cihazi islak elle asla kullanmayn.

e  Olglimyapmadan énce, cihaz ortamsicakligina sabitienmelidir (cihazisoguk ortamdan
sicak ortama tasirken ya da tersidurumda da 6nemidir).

e  Guglu darbelerden kaginin.

e Cihazi agindrrici yada patlayici gazlarin etrafinda kullanmay n.

e Cihaz sadece kalifiye PCE Teknik Cihazlar personelitarafindan agimalidir.

e  Onarm ve bakim ¢alismalari sadece kalifiye PCE Teknik Cihazlar personeli tarafindan
yapllabilir.

e Calisma elemanlarina zarar vermemek igin cihaz in 6n tarafini asla bir tezgah ya da galisma
ylUzeyine yerlestrmeyin.

e  Cihazda herhangi bir teknik degisiklik yapmayin.

o  Debimetreyi temiz ve kuru tutun.

e Cihaz sadece nemli bez ile temizlenmelidir. Sadece pH nétr temizleyici kullanin, asindirici
yada ¢ozicu kullanmay in.

e  Guvenlik talimatlarina uyulmamasi cihaza hasar verebilir ve kullanicida yaralanmalara
neden olabilir.

Bu kilavuzdaki basim hatalari ya da diger hatalar igin sorumluluk kabul etmemekteyiz.

Genel is sartlarmizda bulunan genel garanti kosullarmzi agikga belirtmekteyiz.

Herhangi bir sorunuz oldugunda liitten PCE Teknik Cihazlar ile iletisime gegin. lletisim detaylari bu
kilavuzun sonunda yer almaktadr.
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2 Ozellikler

2.1 Teknik Ozellikler
Tasnabilir cihaz
Model PCE-TDS 100 Serisi
Olcim Araligi -32... +32 m/s
Cozunarlik 0.0001 m/s
- Aloi Serini 0 g
Hassasiyet DN =50 mm: 6lcim degerinin £ %1.5'u

DN < 50 mm:6lgum degerinin £ %3.5'u

Tekrarlanabilirlik

Olgiim degerinin + %1.0

Kirliligi < 5% ve akisi >0.03 n* / saat olan tiim swilar

Ortam
Metre kip [m?]
Litre Mmn
Galon (ABD) [gal]
ingiliz Galonu (ING) [igl]
Milyon ABD Galonu [mal]
Olgiim Birimi Fit kap [cf]
Varil (ABD) [bal]
ingiliz varili (iNG) [ib]
Yag varili [ob]
Zaman gunlik [/d], saat basina [/h], dakika basina [/m] ve saniye
basina [/s] olarak ayarlanabilir.
Data Logger 60.000 Olciim noktasi
Arayiz USB (online 6lciim ve dahili haf zanin okunmasi icin)
Koruma Sinffi P52
Giig Kaynag 3 X AA NIMH pil / 2100 mAh (tam sarjile 12 saat caligma siresi)
100 ... 240 V AC 50/60 Hz
Boyut 214 x 104 x 40 mm
Agrrlk 450 g

© PCE Instruments
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Sensorler

Sensor tipi S1 [ m HS HM
g @ e, &
e [N o
i ‘ . 4 g
Siparig kodu : : : :
Sensér TDS-S1 TDS-M1 TDS-HS TDS-HM
Siparis kodu
tasinabilir PCE-TDS 100HS | PCE-TDS 100H
cihaz + sensoér
Sensor kablo
uzunlugu 5m 5m 5m 5m
! DN 15 ... 100 DN 50 ... 700 DN 15 ... 100 DN 50 ... 700
ggg'”a' boru | 55’108 mm 57..720mm | 20..108 mm | 57...720 mm
Swi o o o °
Sicakiigi -30... 160°C -30... 160°C -30... 160°C -30... 160°C
Boyut 45x30x 30 mm 60x45x45mm [ 200x25x25mm | 280x40x40 mm
Agirlk 759 260 g 250 g 10809
2.2 Teslimat igerigi

1 x Ultrasonik Debimetre PCE-TDS 100,
2 x Sensor (modele gore),

2 x Baglanti Kablosu (5 metre),
2 x Crrth Kablo Baglar,

1 x Gug Adaptord,

1 x Ultrasonik Temas Jeli,

1 x PCE Mezura,

1 x Tagima Cantasi,

1 x Kullanm Kilavuzu.

2.3

TDS-S1
TDS-M1
TDS-HS
TDS-HM
TT-GEL

Opsiyonel Aksesuarlar

Sensor kablosu PCE-TDS 100 Serisi

SOFT-PCE-TDS
CAL-PCE-TDS-ISO

CAL-PCE-TDS-DAKKS

Sensor Tipi S1 (gevsek)
Sensor Tipi M1 (gevsek)
Sensor Tipi HS (on-rail)
Sensor Tipi HM (on-rail)
Ultrasonik Temas Jeli
Sensodrkabloseti2 x5 m
Verikablosu + Veriaktarmi igin yaziim
ISO Kalibrasyon Sertifikasi
DAKKS Kalibrasyon Sertifikasi

© PCE Instruments
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3  Sistem Acgiklamasi

3.1 Cihaz
Ustten gériiniim

Onden goriiniim

ULTRASONIC
FLOWMETER

aa -

anoe
(A
WEEE]
(JHEE

PCE-TDS 100 Series

Alttan goriiniim

Sensor baglantisi (alt)

Sensor baglantisi (Ust)

Ekran

LED sarjlambasi

Dokunma duyarli (Membran) klavye
Sarj yuvasi

USB araylzl

~Nou b~ wWwN R
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1 Turuncu baglanti kablosu
2 Mavi baglanti kablosu
Giig adaptorii
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3.2 Fonksiyon Tuslan
Klavye 18 tustan olugur. 0’dan 9’a kadar olan tuglar ve ondalkk nokta sayilari girmek i¢in kullanilir.

T

c

S Isim Fonksiyon

Yukari/ + tusu
Farkli pencere segmekya da sayigirmek i¢in

| r+}

1 basin.
Asagi/ - tusu
\
\ . Bir adim geri gitmek ya da imleci sola hareket
4 Geri tusu ettirmek icin basin
ENTER ENTER tusu Onaylamak ya da segimyapmak icin basin

Menu moduna girmek i¢in basinyada belirli bir
menu penceresine girmek icin iki rakamin

MENU MENU tusu ardindan basin

ACMA / KAPAMA tusu Cihazi1 agmak ya da kapatmak icin basin

BB

Cihazi varsayllan fabrika ayarlarina sifirlamak

Sifirlama tugu icin basin

—
(]
S

4 Kullanima Hazirhk

4.1 Dahili pil
Cihaz, dahili sarjedebilir pil ile (devamli galisma ile 12 saat) ya da gui¢ adaptor ile ¢alistirilabilir.

Sarj islemi srrasinda LED kirmizi yanar. Batarya tamamen sarjoldugunda LED yesile déner.
Pil tamamen sarjoldugunda voltaj yaklagik 4.25 V'tur. Voltaj MO7 penceresinde gosterilir. Voltaj 3 V 'un

altna distiginde pil neredeyse bosalr. Ayrica, cihaz, kalan pil 6mriini de gosterir. Kalan pil 6mri
gOstergesi sadecekabaca bir degerdir.

© PCE Instruments
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4.2 CihaziAgma
Cihaz ON tusu ile agllabilir ve OFF tusu ile kapatilabilir. Agildiktan sonra, cihaz kendi kendine teshis
programini ¢alistirir. Donanim ve dahili yazilim test edilir. Bir hata tespit edilirse ekranda gosterilir.

Calistrmadan sonra cihaz MO1 penceresini gésterecektir. Bu en yaygin penceredir ve boru i¢in son
ayarlanan degerlere dayanarak pozitif sayacini, akis hizini, sinyal giiciini, sinyal kalitesini ve ¢calisma
durumunu gosterir.

4.3 Menii pencereleri

MOO ... M04 Debi, akis hiz), tarih, saat, sayag, pil voltaj, kalan pil kullanm suresi
vb. icin menl penceresi

M10 ... M22 Boru parametrelerivb. icin menii penceresi

M30 ... M37 Olciim birimi secimi ve sayag icin menii penceresi

M40 ... V445 Tepki slresi, sifir ayari, kalibrasyonve PIN korumasi vb. icin meni
penceresi

M50 Data logger icin menu penceresi

MeO0 ... M77 Tarih/saat ayari, yazilim versiyonu ve serinumarasi, alarm vb.
gosterimi icin menl penceresi

M85 ... M94 Hassasiyetin daha iyiolmasi icin daha fazla parametre ayarive tanilama
menu penceresi

Cihazda yaklasik 50 meni penceresibulunmaktadir. Bu pencereler, MOO, M01, M02, M03..., M94’e kadar

devam etmektedir.
Bu pencerelerise¢gmek igin iki segenek bulunmaktadir:

(1) Dogrudan, MENU tusunu ve iki rakami kullanmak
(2) Up/Dow n (AsagrY ukari) tuslari ile; her tus vurusu bir sonraki ya da 6nceki pencereye

gecer. MOO penceresi en Ustte oldugundan Dow n tuguna basarak bir sonraki pencereye
gegilebilir.

Cihazin (g farkli penceresibulunmaktadir:

(1) Sayllari girmek igin olan pencere, 6rn. boru gapinigirmek igin M11
(2) Secenekler icin olan pencere, 6rn. boru malzemesini segmek igin M14
(3) Secim yapmadan veriyi goriintiilemek, cihazin ¢calisma siresini gorintilemekicin M+1

(1): Verigirisiigin penceredeyseniz veri giris @ ? b|||rve ENTER t fune onaylayabilirsiniz. Ornegin,
M11 penceresindeysiniz,dogrudan[ : E . yaparak borunun dig
capini girebilirsiniz.

(2): Secim penceresinde, 6nce ENTER tusuna basin ve Yukarive Asagi tuslari ile ya da bir sayinin
segilmesi gerekiyorsa sayituslariile bir segim yapin. Son olarak, ENTER tusu ile segiminizionaylayn.

© PCE Instruments
7



G

Ornek M 14 (malzeme segimi):
Ornegin, no.1 paslanmaz gelige atanmistir. Farkl bir malzeme se¢gmekicin Yukarive Asagituslarini
kullanarak segimyapabilmek icin ENTER tusunabasin. Sayisal tus takimi ile sayigirisi yapabilirsiniz.

5 Kullanim

5.1 Olgiim Prensibi

Ultrasonik debimetre, borulardaki sivilarin akis hzini  dlgmek igin gelistiriimistir. Temassiz
donusturiculer / sensorler borulara yerlestirilir ve bu nedenle herhangibir asinma ve yipranmaya maruz
kalmaz.

PCE-TDS 100H/HS, ultrasonik vericiler ve ultrasonik alicilar olarak hizmet veren iki sinyal donusturiicl
(sensor) ile galisir. Sensorler, borunun dig duvarina belirli bir mesafede biri digerinin altinda olacak
sekilde monte edilir.

Sensorler Z seklinde (Z yontemi) monte edilebilir. Bu durumda, ultrason (ses 6tesi) bir kez borudan
gecgecektir. Eger sensorler W seklinde (W ydntemi) monte edilirse, ultrason borudan dort kez gegeceki.
Z yontemi kullanildiginda, sensorler birbirine ters sekilde yerlestirilir. Ses, boru ya da swvidan ¢capraz
olarak gecer. Dogru yontemin secimi sivinin 6zelligine baglidir.

Tdown

1 Akis yonlnde donustiricu
2 Akis yonu

3 Akintiya kargi donustiricu
4 Bosluk

Sensorlerin nasilyerlestirilecegine ve dlgimicin dogru yontemin nasil secilecegine iliskin detayl bilgiyi
5.3 Sensorler bélimiinde bulabilirsiniz.

© PCE Instruments
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Param etre Konfigiirasyonu
Menii Fonksiyon
MO0 U¢ sayaci (pozitif, negatif, net), sinyal giicll, sinyal kalitesi ve ¢alisma durumu
gOsterimi
MO1 MOTdeki gibi debi, akis hizi, sinyalgucu, sinyal kalitesi ve calisma durumu
[gsterimi
MO02 Negatif sayag, debi, akis hizi, sinyal giicu, sinyal kalitesi ve ¢alisma durumu
gOsterimi
MO3 Net sayag, debi, akis hizi, sinyalglicl, sinyal kalitesi ve ¢calisma durumu
[gOsterimi
M04 Rl voltaji ve kalan pil émri gosterimi
M10 Borunun dis ¢evre uzunlugunu girin.
M11 Borunun dis ¢apini girin, 0 ve 6.000 mm arasinda bir deger segilebilir.
M12 Borunun duvar kalinligini_girin.
M13 Borunun ic capini girin.
M14 Standart boru malzemesini segin (eger boru malzemesi buraya eklenmisse boru
ses hizi gerekli degildir):
0. Karbon ¢elik, 1. Paslanmaz celik, 2. Dokme demir, 3. Sfero dokme demir 4.
Bakir, 5. PVC, 6. Aliminyum, 7. Asbest, 8. Fiber cam, 9. Diger
M15 Boru ses hizini girin (malzeme standart malzemelere dahil degilse gereklidir). BY
ayar sadece M14'te “9. Diger” secildiginde gereklidir.
M16 ic astar malzemesini secin. Eger kullanilan boru herhangibir ic astara sahip
degilse “0. ic astar yok” secin:
1. Epoksi tar, 2. Kauguk, 3. Harg, 4. Polipropilen PP, 5. Polistiren, 6.Polistiren,
7. Polyester 8.Polietilen, 9. Ebonit, A. Teflon, B. Diger
M17 Ic astar malzemesinin ses hizini girin. Bu ayar sadece M16'da “B. Diger”
secildiginde gereklidir.
M18 Ic astarin malzeme kalinligini girin. Bu ayar sadece M16’da “B. Diger”
segildiginde gereklidir.
M19 ic duvarin mutlak kalnligini _girin.
M20 Standart siviy1 segin:
0. Su, 1. Deniz suyu, 2. Petrol, 3. Benzin, 4. Akaryaki, 5. Nafta,
6. Propan, 7. Bltan, 8. Diger swilar, 9. Dizel, 10. Hint yagi,
11. Yerfistigiyagdi, 12. Benzin ROZ 90, 13. Benzin ROZ 93, 14. Alkol,
15. Sicak su (125 °C)
M21 Swivi ses hizini girin (eger sivi standart sivilarda listelenmemisse gereklidir)
M22 Swvi viskozitesini girin (eder sivi standart sivilarda listelenmemisse gereklidir)
M23 16 tipten sensorii segin:

[N

. User Insert

Insert C11 45

. Insert C11_60

. Clamp-On M2 (TDS-M1)
Clamp-On S1

. Clamp-On S2 (TDS-S1)
. Clamp-On L2 (TDS-L1)
. Clamp-On TS-2

. StandartHS (TDS-HS)
10.Standart HM (TDS-HM)
11.Clamp-On TL-1
12.Clamp-On TM-1
13.Clamp-On FS410

©O N UAWN
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14. Insert C15_45
15. Insert C15 51
16. Insert C15_60
17. RW HM Standart
18. Clamp RW_S1
19. Clamp RW M1
20. Clamp RW_M2
21. Clamp RW_L1
22. Clamp RW_L2
23. Inner RW_TM_1
24. Clamp Dyna_S
25. Clamp DynaM
26. Clamp Dyna_L
27. Clamp KaYi-A
28. -Tur

M24 Sensor kurulumunu segin:

0. Vyontemi, 1. Z yontemi, 2. N yontemi, 3. W yontemi, 4. (Test)
M25 Mimkiin oldudunca vakin olmas| gereken sensér mesafesinin adsterimi |
M30 Olglim birimi_sistemini segln metrik ya da Ingiliz
M31 Akis 6lgum birimini segin:

Metre kip [m?®]

Litre 1]

Galon (ABD) [gal]

ingiliz Galonu [igN

Milyon ABD Galonu [mal]

Fit kip [cf]

Varil ABD [bal]

ingiliz Varili [ib]

Yag Varili [ob]

Zaman ayari glinlik, saatte, dakika basina ya da saniye basina olabilir; bu

da 36 farkli birim kombinasyonu miimkiin oldugu anlamina gelir.
M36 Negatif sayaci etkinlestirin/devre disi birakin
M37 1. Sayaci sifirlayin

2. Sifrlama tusuna ve ardindan Geri tusuna basarak cihazi varsayilan

fabrika ayarlarina donduriin. Bu fonksiyona dikkat edin ve kullanmadan
once kigisel ayarlarinizi not edin.
M39 Dili segin (Ingilizce ya da Cince)
M40 Sonumleme, 0 ve 999 saniye arasinda bir degerde ayarlanabilir. Eger O
secilmisse sonlimleme devre digi birakilir.

M41 Minimum_deger ayari
Ma2 Sifir noktasini ayarlayin, herhangibir sivinin borudan gegmediginden emin olun.
M43 Sifir noktasini silin, varsayilan sfir noktasina sifirlayin.
M44 Manuel akis ayari(ofsetdegeri); bu deger normalde “0” olmalidir.

© PCE Instruments
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Olgekleme faktérinli ayarlayin. Bu deger, PCE tarafindan teslim edilen
sensorlere ayarlanir ve yalnizca PCE tarafindan yapilan kalibrasyondan sonra
degistiriimelidir.

M50 Verikaydetme fonksiyonunu etkinlestirin ya da devre disi birakin

M52 Modbus RTU adresiniO ... 34463 olarak ayarlama

M57 Litre basina darbe sayisi

M60 Tarih ve saat gosterimi (takvim 99 yildir). Degisiklik yapmak icin ENTER
tusuna basin, bir sonrakisaylya gitmek icin Reset tusunabasin.

M61 Yazilim versiyonu ve serinumarasi(ESN) gosterimi

M70 Ekran arka aydinlatmasini ayarlayin. Bir tusa basmadan aydinlatmanin kag

saniye calisacagnisegin. 1... 65535 saniye; 0 saniye ekranin kapandigi anlamina
gelir.

M71 0 ... 100% arasinda arka aydinlatma parlakligi.

M77 Tus sesinicalisma siresini0... 16959 ms arasinda ayarlayin.

M85 Swvinin maksimum akis hizini 0 ... 6553.5 nVs arasinda ayarlayin.

M86 Ultrasonik dalga sayisi 0 ... 16959. 0 ayarlandiginda ultrasonik dalgalarin
sayisicihaz tarafindan segilir.

m87 Gurultd esigini ayarlayin. -2 mV tavsiye edilir.

M88 Alinan sinyaligosterir.

M89 Alinan sinyali gosterir.

MO0 Sinyal giicl, sinyal kalitesi ve calisma zamani farkinin gésterimi

M91 Olgulen ve hesaplanan ¢alisma sUresiarasindaki oranin gosterimi. Tim boru
parametreleri dogru giriimisse ve sensorler dogru bir sekilde kuruimugsa oran
yaklasik 100 % +3 olmalidir. Eger degilse tim parametrelerive sensor
kurulumunu kontrol edin

M92 Tahmini sivi ses hizinin gosterimi; gergek akiskan ses hizinda belirgin bir fark
varsa, tim parametreleri ve sensor kurulumunu kontrol edin

MO3 Toplam galigma siresinin ve calisma zamani farkinin gésterimi

M4 Cihazin kullandigi Reynolds sayilarinin ve aktarim faktoriinin goésterimi

© PCE Instruments
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5.3 Sensorler

Sensor pozisyonu segimi

Kurulumdan 6nceki ilk adim sensoérler icin uygun bir pozisyon bulmak olmaldir. Bu, hassas olgim
sonuglariigin gereklidir. Boru/tesisat sistemleri hakkinda bazi temel bilgilere sahip olmak gereklidir.

ideal konum sonsuz uzun, diiz bir boru olacaktrr, sivida sikismis hava (hava kabarciklari) olmamalidir.
Borular hem dikey hem de yatay olarak ¢alisabilir. Sividaki tirbulanstan kaynaklanan hatalari 6nlemek
icin, 6lciim noktasinin 6nlinde ve arkasinda diiz bir akis sakinlestirici bolim disUnilmelidir. Genel
olarak, dlgiim noktasinin éniindeki bélim en az 10 x boru gapi ve 6lgiim noktasindan sonra 5 x boru
¢api olmalidir.

Asagidaki tablo uygun pozisyon érneklerini géstermektedir:

. . . . . Asagidogrul Yukaridogru
Boru yonle ndirmesi ve sensor pozisyonu CopX 2 T
| L up [ Cdn |
—— e _Sie 10D 5D
- i
@J L up | Ldn \13
— T 10D 5D
| L up | Ldn |
tan| — T [ 13 10D 5D
L Lup | Ldn }\
- —= == 12D 5D
? Lup | Ldn }
e E = o) 20D 5D
T
L up | _Ldn
ELL\/T:JJ —= m= ] 20D 5D
} Lup | Ldn }
—— [E == 5]
( + > ) =N 30D 5D
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lyi bir 8lglim pozisyonu ararken asagidakiler dikkate alinmalidir:

(1) Sensorleri, tamamen siviyla doldurulmus ve herhangibir hava kabarcigiicermeyen tercihen uzun, diz
bir boruya monteleyin.

(2) Sivinin ve dolayisiyla borunun sensorler igin ¢ok sicak olmadigindan emin olun. Sicaklik mimkiin
oldugunca oda sicakligina yakin olmaldr.

(3) Borularin kirlenmesini g6z 6nlinde bulundurun. Miimkiinse, 6lgiim igin temiz veya yenibir boru segin.
Boruyu da temizleyebilirsiniz. Bu mimkun degilse, kirlenmenin kalinligini kaplamanin bir par¢asiolarak
ele alin.

(4) Bazi borularin sentetik kaplamasi bulunur. Dis boru ve kaplama arasinda bir sinir katmani olabilir. Bu
sinir katmani, ultrasonik dalgalarin yonunu degistirebilir ya da dalgalarizay flatabilir. Bu durumda, hassas
bir 6lgim ¢ok zor olacaktr. Mimkiinse, bu tir borulardan kaginimalidir. Mimkin degilse sensorier
borunun Ustline de kurulabilir.

Sensor Kurulumu

PCE-TDS 100H/HSde ultrasonik dalgalari iletebilen ve alabilen Piezo elektrik sensorleri bulunmaktadir.
Ultrasonik dalgalarin boru duvarlarindan ve swvidan gecmesi igcin gegen sire, akis hizi sonuglarini
sagdlar. Ultrasonik sinyallerin gegis slresi gok kisa oldugundan, sensorler en yiksek sistem hassasiyetni
saglamak igin miimkiin oldugunca hassas bir sekilde kurulmalidir.

Sensorleri kurmak icin agsagidaki adimlari izleyin:

(1) Bazi borularin plastik kaplamasi bulunur. Borunun dis ¢api ile i¢ kaplamasi arasinda bir sinir
katmani olabilir. Bu sinir katmani, ultrasonik dalgalarin yonunu degistirebilir ya da dalgalari
zay flatabilir. Bu durumda, hassas bir 6lgim ¢ok zor olacaktir. Mimkiinse, bu tlr borulardan
kaginimaldir.

(2) Boru sisteminde ideal bir pozisyon bulun, 6rn. miimkiinse yeni ve temiz borularla diiz bir bolim

(3) Borularin temiz olmasi gok énemlidir. Sensorleriyerlestirmekistediginiz yerizimparalayn
yada parlatin.

(4) Kirlenme temizlenemiyorsa kalinligi borunun kaplamasinin bir pargasiolarak ele alin.

(5) Sensorler ve borunun ylzeyi arasinda hava boslugu olmamalidir. Sensorleri temas jelini
kullanarak yapistirin.

(6) Boru ve sensér arasinda toz ya da kum olmadigindan emin olun. Olgiim hatalarina neden
olabilecek hava kabarciklarindan kaginin, sensoérleri borunun Ustiine yan olarak yerlestirin.

© PCE Instruments
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Sensorler arasindaki bogluk

Asagi dogru olan ve yukari dogru olan sensor arasindaki mesafe M25 penceresinde gorilebili.
Pencere, iki sensér arasindaki ic mesafeyi belirtir, bu mesafeye mimkin oldugunca uymalisiniz.
Bununla birlikte, M25'teki bilgiler sadece kaba bir ayar olarak digtnulmelidir. Ince ayar, boslugun
M90'daki zaman sabiti tam olarak %100 olacak sekilde diizenlenmesiyle gergeklestirilir.

Hassas 6lgimdegerlerinden emin olmak i¢in asagidaki bilgiler girilmelidir:
(1) Borunundis ¢api (M11)

(2) Borunun malzeme kalinlig1 (M12)

(3) Boru malzemesi (M14)

(4) Borunun kaplamas1 (M16)

(5) Swv1 tipi (M20)

(6) Bagl sensor tipi (M23)

(7) Sensorlerin kurulum yéntemi (M24)

(8) Boslugu M25 penceresinde kontrol edin ve buna gére sensorleridizeltin

(9) ! Kurulum sirasinda, M90zaman s abiti degerinin %100 oldugundan, sinyal giiciiniin >700
oldugundan ve sinyal kalitesinin>60 oldugundan emin olun!!!

Olgiim ydntemi segimi

V yontemi

Y ansima yontemi olarak da bilinen V yontemi, guinliik kullanim icin en yaygin kullanilan yéntemdir. 20 —
300 mm arasindaki i¢ boru ¢apr ici idealdir.

Borunun Ustten gérinimu

® E{Lé ®

N/ G

1 Akisa kargi dénustiriciu

2 Bogluk

3 Akis yénlinde donusturicu
4 Akis yonu

© PCE Instruments
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z yontemi
Z yontemi, ¢capi 300 — 500 mm olan borular igin 6nerilir.

Borunun Ustten gorinimi

@ |

1 Akisa kars1 donUstirucu

2 Bosluk

3 Akis yonu

4 Akis yénlnde dénusturicu
W yontemi

W yontemi, cap120 — 100 mm olan plastik borularin élgumleri igin uygundur.

Borunun Ustten gérinimu

> 204 O
-

Akisa kargi donlsturicu
Bosluk

Akis yonlnde donustiricu
Akis yonu

AOWN PR
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5.4 Data logger (Veri kaydedici)

Cihazin dahili hafizasi 1,800 degere kadar kaydedebilir. (M50’de segilen her bir 6ge deger olarak kabul
edilir). Verikaydediciyiayarlamak ya da baslatmak igin, asagidaki adimlari izleyin:

(1) M51 penceresi ile baslangic zamanin, kaydetme aralgini ve calisma zamanini
ayarlayabilirsiniz. Bu, 6lgtimlerin en fazla 24 saat boyunca alinabilecegi anlamina gelir.

(2) M52 penceresi verilerin nereye kaydedildigini belirlemek igin kullanilir. Standart ayarlara
gore, veriler cihaza kaydedilir. Ayrica verileri dahili hafizaya kaydetmeden RS-232/USB
arayUziine dogrudan transfer edebilirsiniz.

(3) M50 penceresiile kaydediciyi ayarlayabilir ve kaydetmek istediginiz degerleri segebilirsiniz.

Kaydedilen verileriM53 penceresinde inceleyebilirsiniz.

Ara bellekte kaydedilen verileri RS232 / USB arayiizu Gzerinden okutabilir ve M52 penceresindeki
fonksiyonlari kullanarak dahili hafizayisilebilirsiniz.

Verileribilgisayara transfer etmekigin SOFT-PCE-TDS yaziliminin olmasi gerekir.

6 Kalibrasyon

Gergek akis hizi ve cihazda gosterilen akis hizi arasinda (kalibrasyon) faktori bulunmaktadir. Bu
kalibrasyon faktoru, bir kalibrasyon gerceklestirilerek belirlenebilir. Ancak, bunu yapmak igin debi
kalibrasyon ekipmani gereklidir.

Kalibrasyon igin cihaziliitten PCE Teknik Cihazlar'a génderin. lletisim bilgilerimiz bu kilavuzun sonunda
yer almaktadir.

© PCE Instruments
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7 Bakim

7.1 Sorun giderme
Acildiktan sonra gelen hata mesaji

Cihaz aglldiginda kendi kendine teshis programini ¢calistirir. Bu teshis programinin, donanim hatalarini

bulmasi gerekir. Asagidakitabloda olasi hata mesaijlari gosteriimektedir.

Hata mesaji

Sebep

Alinabilecek Onlem

»,ROM Testing Error”
~Segment Test Error”

Yazilim sorunu

(1) Cihaz tekrar baslatin.
(2) PCE Teknik Cihazlar ile
iletisime gegin.

»Stored Data Error*

Kullanici tarafindan
girilen veriler entegre

ENTER tusunabasmn. Tum
degerler varsayillana

degildir dondardldr.

»1imer Slow Error” Kronometre ile (1) Cihazi tekrar

»Timer Fast Error” ilgili sorunlar baslatin.
(2) PCE Teknik Cihazlar ile

iletisime gecin.

,Data Time Error” Takvimde sayihatasi M61 penceresiile takvimi
baslatin

Repeated reboot Donanim sorunu PCE Teknik Cihazlar ile
iletisime gegin

Hata kodlari ve 6nlemleri
Hata kodlari, ekranin sag alt kdsesinde bir harfle gosterilir. Ancak, bunlar yalnizca MO0, M01, M02, MO3,
MO0 ve MO8 menilerinde bulunur. Asagdidaki grafikte hata kodlari ve alinabilecek onlemler

gosteriimektedir.

Hata MO8 Sebep Alinabilecek Onlem
kodu penceresinde
mesaj
R SystemNormal Hata yok ---
Detect No Signal (1) Signal yok (1) Olgim ortamini
(2) Sensorler uygun bir degistirin
sekilde monte (2) Olgiim ortamin
edimemis temizleyin
(3)Kirlenme fazla (3)Kablolari
(4)Kaplama fazla kalin kontrol edin
(5) Sensor kablosu
uygun bir sekilde
baglanmamis
Hardw are Error Donanim sorunu PCE Teknik
J Cihazlar ile iletisime
gegin

© PCE Instruments
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PoorSig Detected (1) Zayff sinyal
(2) Sensorler uygun ortamini
bir sekilde degistirin
monte (2) Olgum ortamini
edilmemis degistirin
H (3)Kirlenme yada (3)Kablolari
kontaminasyon kontrol edin
fazla (4) Temas jelini
(4)Kaplama fazla kontrol edin
kalin
(5) Sensor kablosu
uygun bir sekilde
baglanmamis
Frequ OutputOver Cikis frekansiizin M67, M68 ve M69
verilen araligin pencerelerindeki
diginda degerleri kontrol
Q edin. M69
penceresindeki
yuksek degerleri
girin.
SystemRAM Error (1)RAMyada RTC (1) Cihazi tekrar
Date Time Error ile ilgili gegici baslatin
CPU or IRQ Error sorunlar (2) PCE Teknik
F ROM Parity Error (2) Donanim ile Cihazlar ile
kalici sorunlar iletisime gecin
Adjusting Gain Cihaz su an sinyali ---
tekrar ayarlyor
1
2
3
Empty pipe (1)Boru hattinda sivi | (1) Sivi bulunduran
yok bir boru segin
K (2)M29 menisinde (2) M29 penceresinde
ayar hatasi “0” girin

© PCE Instruments
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Diger hatalar ve alinabilecek 6nlemler
(1) Cihaz, debi olmasina, ekranda “R” gériinmesine ve sinyal kalitesi Q normal olmasina
ragmen 0.0000 gosteriyorsa baska bir sorun s6z konusudur. Pek cok durumda bu, sifir
noktasinin yanlis ayarlandigi anlamina gelmektedir. MA32 menistine gidin ve sifir noktasini
sifirlayn.
(2) Gosterilen debi gok diisUk ya da gok yiiksekse:
a) Muhtemelen M44 penceresindeki debi manuel olarak girildi. Bu degeri“0” girin.
b) Sensor kurulumu ile ilgili bir hata
¢) M42 penceresiile mevcut bir debi olmasina ragmen ekran “0”a ayarlanmig olabilir. Sifir
noktasi ayarini tekrarlayin ve boruda bir debi olmadigindan emin olun.
(3) Pil kullanm siresiMO07’de belirtien degerden daha kisa.
a) Pilin kullanim 6mri dolmustur.
b) Pil tamamen sarjedilmemistir ya da sarjislemi gok sk bélinmistur. Pili tekrar sarjedin.
Eder sorun devamederse PCE Teknik Cihazlar ile iletisime gegin.
c) Pil voltaji 3.70ile 3.90V arasinda oldugunda, tahmini ve gercek gegis suresi
arasinda tutarsizliklar olugabilir.

© PCE Instruments
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8  Garanti
Genel Is Sartlarimizdaki garanti sartlarimizi burada bulabilirsiniz:
https://www.pce-instruments.com/turkish/sartlar-ve-kosullar#AGB

9  Geri Doniigiim

Pillerin satisiile ilgili olarak pil veya batarya ile galisan cihazlarin satisi ile ilgili 2006/66 / EC sayl pil
ve bataryaileilgili direktifine gore, bir satici olarak misterilerimizi ilgili dizenlemeler ve yukumltlikler
hakkinda bilgilendirmek zorundayz.

Kullanimig piller evsel atkk olarak atimamalidir. Tuketiciler, pilleri tiketici i¢in Ucretsiz olan uygun br
ticari veya belediye toplama noktasina vermekle yukimitidir. Kullanimis (sarjedilebilir) pillerinizi bize
kaseli ve asagidaki adrese gerigonderebilirsiniz:

PCE Teknik Cihazlar Paz. Tic. Ltd. Sti.
Halkali Merkez Mah. Pehlivan Sok. No:6/C
34303 Kiigiikgekmece/istanbul

Kullanimis piller gevreye ve insan sagligina zarar verebilecek kirleticiler veya agir metaller igerebilir.

Ayrica, piller geri donustirulebilen degerli hammaddeler igerir. Cevremizi korudgunuz igin tesekkir
ederiz.

H e CE

www.pce-instruments.com
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Thank you for purchasing an ultrasonic flow meter fromPCE Instruments.

1 Safety notes

Please read this manual carefully and completely before you use the device for the first time. The
device may only be used by qualified personnel and repaired by PCE Instruments personnel. Damage
or injuries caused by non-observance of the manual are excluded fromour liability and not covered by
our w arranty.

e  The device mustonly be used w ithin the approved temperature range:
Environmental humidity max. <80 % RH
Environmental temperature O ... +70 °C

e Do not expose the device to extreme temperatures, direct sunlight, extreme humidity,
condensation or moisture.

e Neverusethe instrument w hen your hands are wet.

Before taking a measurement, the device should be stabilised to the ambient temperature

(important w hen carrying the device fromcold to w armrooms and vice versa).

Avoid strong shocks.

Do not use the meter around corrosive or explosive gases.

The case should only be opened by qualified PCE Instruments personnel.

Repairs and maintenance work may only be carried out by qualified PCE Instruments

personnel.

e Never place the front side of the device on a w orkbench or work surface to avoid damage
to the operating elements.

e  Youmust notmake any technical changes to the device.

e  Keep the flow meter clean and dry.

e  The appliance should only be cleaned w ith adamp cloth. Use only pH-neutral cleaner, no
abrasives or solvents.

e Non-observance of the safety notes can cause damage to the device and injuries to the
user.

We do not assume liability for printing errors or any other mistakes in this manual.

We expressly pointto our general guarantee terms which can be found in our general terms of
business.

if you have any questions please contact PCE Instruments. The contact details can be found at the
end of this manual.

© PCE Instruments
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2  Specifications

2.1 Technical specifications

Hand-held device

Model

PCE-TDS 100 Series

Measurement range -32... +32 m/s
Resolution 0.0001 /s

. 0 1
Accuracy for NPS =50 mm: +1.5% of reading

for NPS <50 mm: +3.5 % of reading

Repeatability

+1.0 % of reading

Media Allliguids w ith an impurity of <5 % and a flow of >0.03m?/h
Cubic metre ]
Litre Mmn
Gallon (USA) [gal]
Imperial Gallon (UK) [igl]
Million USA Gallons [mgl]
Flow units Cubic foot [cf]
Barrel (USA) [bal]
Imperial Barrel (UK) [ib]
Oil Barrel ob
The time can be per day [/d], per hour [/h], per minute [/m] and per
second [/s]
Data logger 1800 measuring data
Interface USB (for online measurement and to read out internal memory)

Protection class

IP 52

3 x rechargeable AA NiMH batteries / 2100 mAh (operating hours

Pow er supply 12 h when fully charged)

100 ...240 V AC 50/60 H
Dimensions 214 x 104 x 40 mm
Weight 450 g

© PCE Instruments
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Sensors
Type of
sensor S1 M1 HS HM
1 { : ; N }w
a e & ‘:\,
& L SO o)
¥0 alr
OIS TDS-S1 TDS-M1 TDS-HS TDS-HM
sensor
Order no.
hand-held
device + PCE-TDS 100HS | PCE-TDS 100H
sensor
Sensor cable 5m 5m Em Em
length
Nominal DN 15... DN 100 [ D750 - BN DN 15 ... DN 100 | DN 50 ... DN 700
diameter 20...108 mm 20...108 mm 57 ... 720 mm
57 ...720 mm
Liquid o ° o °
temperature -30...160°C -30...160°C -30...160°C -30...160°C
Dimensions 45x30x30mm | 60 x45 x 45mm ﬁq?]? x25x 25 Zm?g x40x 40
Weight 759 260 g 250 g 10809
2.2 Delivery contents
1 x ultrasonic flow meter
2 x sensor (depending on model)
2 x5 m connection cable
2 x releasable cable tie
1 x mains adaptor
1 x contact gel
1 x PCE measuring tape
1 x carrying case
1 x user manual
1 x factory calibration certificate
2.3 Optional accessories
TDS-S1 Sensor type S1 (loose)
TDS-M1 Sensor type M1 (loose)
TDS-HS Sensor type HS (on rail)
TDS-HM Sensor type HM (on rail)
TT-GEL Ultrasonic contact gel
Sensor cable PCE-TDS 100 Series Set of sensor cables2x5m
SOFT-PCE-TDS Data cable + software for data transfer

CAL-PCE-TDS-ISO
CAL-PCE-TDS-DAKKS

ISO calibration certificate
DAKKS calibration certificate
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3  System description

31 Device
Top view

Front view

ULTRASONIC
FLOWMETER

(o] 4
(o))

PCE-TDS 100 Series

Bottom view

Sensor connection (down)
Sensor connection (up)
Display

LED charging lamp
Membrane keypad
Charging socket

USB interface

~No g h~hWN R
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Cable 5m (2x)

Sm
\,
\
2 \ s
\
\
\
\
3 \ g
\
\
1 Plug orange
2 Plug blue

Mains adaptor

CE.IB}='\\
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3.2 Function keys

The keypad consists of 18 keys. The keys from0 to 9 and the decimal point are used to enter
numbers

Key Nam e Function

] Up / + key
Press to select different window or enter numbers

] Dow n/- key

a 3
‘ Back key Press to go one step back or move cursor left
: v
ENTER ; .
ENTER key Press to confirmor make a selection
e
Press to enter menu mode or press followed by
MEN - . .
- MENU key tw o digits to enter a certain menu w indow

ON / OFF key Press to switch ON/ OFF

[ . ] Reset key Press to reset device to factory default settings

4  Getting started

4.1 Internal battery

The device can be pow ered either by the internal rechargeable battery (more than 12 hours wih
continuous operation) or via the mains adaptor.

During charging, the LED glow s red. lt willturn green as soon as the battery is fully charged.

When the battery is fully charged, the voltage is approx. 4.25 V. The voltage is shown in w indow MO7.
The battery is nearly flat w hen the voltage falls below 3 V. The device also indicates the remaining
battery life which is determined internally via the voltage. The indication of the remaining battery life is
justa rough guide value.

4.2 Poweron

The device can be switched onvia the ON key and sw itched off using the OFF key. After switching
on, the device runs aself-diagnostic programme. The hardware and the internal software are tested.
If an error is detected, this willbe shown in the display.
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After the start-up, the device willshow window MO1. This is the most common w indow und shows the
positive totaliser, the volume flow, the flow velocity, the signal strength, the signal quality and the
operating status, based on the values last set for the pipe.

4.3 Menu windows

MOO ... M09 Window for volume flow, velocity, date, time, totaliser, battery voltage,
remaining battery life, etc.

M10 ... M29 Window for pipe parameters, etc.

M30 ... M38 Window for unit selection and totaliser

M40 ... M49 Window for response time, zero setting, calibration and PIN protection,
etc.

M50 ... M53 Window for data logger

M60 ... M78 Window for date/time setup, display of software version and serial
number, alarm, etc.

M82 Window for total operating time

Ma0 ... M94 Diagnostic w indow for better accuracy

MI7 ... M99 Commands for saving pipe parameters, diagnostic information and display
indications

M+0 --- M+8 Window for additional functions, including a scientific calculator, overviews
of operating hours, ON/ OFF times, ...

The device has approx. 100 menu windows. These windows are numbered from M0O, M01, M02,
MO3..., through to M99.

There are tw o waysto select these windows:

(1) Directly, using the MENU key and the tw o digits

(2) Viathe Up / Dow n keys; each keystroke changes to the next higher or previous window,
w hereas the window MOO is at the top, w hich means that the Dow n key will lead you to the
next higher window.

The device has three different types of windows:

(1) Window to enter numbers, e. g. M11 to enter the pipe diameter

(2) Window to select options, e. g. M14 to select the pipe material

(3) Window s to view data, without being able to make a selection, e. g. M+1 to show the

complete operating time of the device

About (1): When you are in a window fordata entry, you canenter the data and confirmw ith ENTER.

For example, if you are in window M11, you can directly enter @ E] @ E] @ [I] @

ENTER

“—J for the outer diameter of the pipe.

About (2): In a selection w indow, first press the ENTER key and then make a selection using the Up
and Dow n keys or the number keys if a number needs to be selected. Finally, confirm your selection
w ith the ENTER key.

Example M 14 (material selection):

Stainless steel, for instance, is assigned no. 1. To select a different material, press ENTER to be able
to make your selection using the Up and Dow n keys. Confirm your selection with ENTER. Youcan
also enter the numbers directly via the numeric keypad.

© PCE Instruments
27



5 Operation

5.1 Principle of measurement

The ultrasonic flow meter has been developed to measure the flow velocity of liquids in pipes. The
non-contact transducers / sensors are placed on the pipes and are thus not subjectto any w ear and
tear.

The PCE-TDS 100H/HS works with tw o signal transducers (sensors) w hich serve as ultrasonic
transmitters and also as ultrasonic receivers. The sensors are installed on the outer w all of the pipe at
a defined distance, one below the other.

The sensors can beinstalled in Z shape (Z method). In this case, the ultrasound will pass through the
pipe once. If the sensors are installed in W shape (W method), the ultrasound w ill pass through the
pipe four times. When using the Z method, the sensors are placed opposite to each other. The sound
passes through the pipe or liquid diagonally. The selection of the right method depends on the
characteristics of the liquid.

Vf Tdown
Tup
o IR
i u:m»\ 3)
—(4)
1 Dow nstreamtransducer
2 Flow direction
3 Upstream transducer
4 Spacing

Y ou can find more detailed information on how to place the sensors and how to select the right method
of measurement in chapter 5.3.Sensors.
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5.2 Configuration of parameters

Menu Function

MO0 View three totalisers (positive, negative, net), signal strength, signal quality
and operating status

MO1 View positivetotaliser, volume flow, velocity, signal strength, signal quality and
operating status

MO02 View negative totaliser, volume flow, velocity, signal strength, signal quality
and operating status

MO03 View net totaliser, volume flow, velocity, signal strength, signal quality and
operating status

MO4 View date and time, volume flow, signal strength, signal quality and operating
status

MO5 View date and time, velocity, signal strength, signal quality and operating
status

MO06 Waveformof the receivedsignal

MO7 View battery voltage and remaining battery life

MO8 View each operating status, signal strengthand signal quality in detail

M09 Display today’s volume flow , velocity, signal strength, signal quality and
operating status

M10 Enter outer perimeter of pipe

M11 Enter outer diameter of pipe, value betw een 0 and 6,000 mm can be selected

M12 Enter w all thickness of pipe

M13 Enter inner diameter of pipe

M14 Select standard pipe material (if pipe material is included here, no pipe sound
velocity is needed):
0. Carbon Steel, 1. Stainless Steel, 2. Cast Iron, 3. Ductile Iron, 4. Copper,
5. PVC, 6. Aluminium, 7. Asbestos, 8. Fiber Glass 9. Other

M15 Enter pipe sound velocity; only necessary if material does notbelong to
standard materials

M16 Select liner material; if the pipe used does not have a liner, select,,0. No Liner*
1. Tar Epoxy, 2. Rubber, 3. Mortar, 4. Polypropylen, 5. Polystyrol,
6. Polystyrene, 7. Polyester, 8. Polyethylene, 9. Ebonite, 10. Teflon, 11. Other

ML17 Enter liner sound velocity; only necessary if material is not listed under M16

M18 Enter material thickness of liner

M19 Enter absolute thickness of inner wall

M20 Select standard liquid:
0. Water, 1. Sea Water, 2. Kerosene, 3. Gasoline, 4. Fuel Oil, 5.Crude Oll,
6. Propane, 7. Butane, 8. Other, 9. Diesel Oil, 10. Castor Oll,
11. Peanut Oll, 12. Gasoline ROZ 90, 13. Gasoline ROZ 93, 14. Alcohol, 15.
Water (125 °C)

M21 Enter fluid sound velocity; only necessary if liquid does not belong to standard
liquids

M22 Enter viscosity of liquid (only necessary if liquid does not belong to standard
liquids)

M23 Select sensors out of 16 types:

1. Plug-in Type A

2. Clamp-on TM-1
. User Type

. Standard-B

. Plug Type B45

. Standard-L

. Clamp-On TS-2

~NOo O AW
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8. Standard-M1 (PCE-TDS 100-2)
9. Plug-in TypeC

10. Standard-HS (PCE -TDS 100-3)
11. Standard-HM (PCE-TDS 100-4)
12. Standard-S1 (PCE-TDS 100-1)
13. w-Pipe

14. Standard-L1

15. Clamp-On TL-1

16. Standard-M

M24 Select sensor installation:
0. V. method, 1. Z method, 2. N method, 3. W method
M25 View distance between sensors; should be stuck to as exactly as possible
M26 Save parameters to internal memory (18 memory locations)
M27 Read out saved parameters
M28 Select w hether or not device should hold last good value w hen signal is
insufficient; standard setting is Y ES
M29 Low limit signal strength (default 35)
M30 Select unit system: metric or English
M31 Select flow rate unit:
Cubic Meters [m?]
Liters m
USA Gallons [gal]
Imperial Gallons [igl]
USA M Gallons [mal]
Cubic Feet [cf]
USA Barrels [bal]
Imperial Barrels [ib]
Qil Barrels [ob]
Time can be per day, per hour, per minute or per second, w hich means 36
different unit combinations are possible
M32 Select operating unit of totaliser (options as in M31)
M33 Multiplier totaliser (default 1)
M34 Enable / disable net totaliser
M35 Enable / disable positive totaliser
M36 Enable / disable negative totaliser
M37 1. Reset totaliser
2. Reset device to factory default settings by pressing Reset key, followed by
Back key. Be careful w ith this function and note down your personal
settings before using it
M38 Start or stop totaliser by means of ENTER key
M39 Select the language (English or French)
M40 Set damping w hich can be a value betw een 0 and 999 seconds; if “0% is
selected, damping is disabled
M41 Set low cutoff value
Ma2 Set zero point; make sure no liquid passes through the pipe
M43 Delete zero point, reset to default zero point
M44 Set flow value manually (offsetvalue); this value should normally be “0“
Mma5 Set scale factor; this value is set to the delivered sensors by PCE before
shipping and should only be changed after a calibration by PCE
M46 View network IDN
MA7 Lock device; parameters cannot be changed anymore
M48 Not in use
M49 Comm tester
M50 Enable or disable data logging function
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M51 Set start time, interval and go on (run) time of the logger

M52 Select memory
1. To RS232
2. To Buffer
3. Buffer =>RS232
The RS232 signal is transmitted via the USB interface.

M53 View saved data in internal memory; navigate through data using Reset, Back,
Up and Dow n keys; indication is updated automatically if logger has been
activated

M60 View date and time (calendar for 99 years); press ENTER to make changes;
press Reset to go to the next digit

M61 View softwareversion and serial number (ESN)

M62 Setup USB interface:

Baud rate from75to 115200 bps
Parity None, Odd or Even

M67 Selectfrequency range for outputbetween 0 and 9999, default settingis 1 to
1001 Hz

M68 Set volume flow for lowest frequency

M69 Set volume flow for highest freguency

M70 Set display backlight; select how many seconds backlight will glow without
keystroke

M72 Reset w orking timer; press ENTER and confirmby selecting YES

M73 Set low value for alarm#1; there are tw o alarms; alarmoutput can be set via
M77 and M78

M74 Set high value for alarm #1

M75 Set low value for alarm#2

M76 Set high value for alarm #2

M77 Set up acoustic signal

M82 Date totaliser (by day, month or year)

M85 Activate or deactivate Auto Power Off function (device powers off after 4
minutes of inactivity to save energy)

MO0 View signal strength, signal quality, time ratio in the upper right corner

M91 View ratio between measured and calculated total transit time; if all pipe
parameters have been entered correctly and the sensors have been installed
correctly, the ratio should be around 100 % +3 %; if not so, checkall
parameters and sensor installation

M92 View estimated fluid sound velocity; if there is an apparent difference to the
actual fluid sound velocity, check all parameters and the sensor installation

M93 View total transit time and delta time (transit time difference)

M94 View Reynolds number and pipe factor the device uses

M+0 Read out 64 recorded data (Switch-on 7/ switch-off date and time, time at w hich
flow was measured)

MH+1 View total operating time of device

M+2 View date and time of last sw itch-off

M+3 View last volume flow before switch-off

Mt+4 View how often devicewas switchedon

M+5 Scientific calculator (complicated to use)

M+6 Set flow velocity

M+7 Select protocol

M+8 Waveformof the receivedsignal (identical with MO6)
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5.3 Sensors
Selection of sensor position

The first step before installation should be finding a suitable position to place the sensors. This is a
requirement for accurate measurement results. Some basic knowledge about the pipes / the plumbing

system is necessary.

The ideal location w ould be an infinitely long, straight pipe, w hereas there must be no entrapped ar
(air bubbles) in the liquid. The pipes can either run vertically or horizontally. To avoid inaccuracies due
to turbulence in the liquid, a straight flow-calming section before and behind the measuring point
should be considered. In general, the section in front of the measuring point should be at least 10 x
the pipe diameter and after the measuring point, it should be 5 x the pipe diameter.

The follow ing chartshows examples of good positions:

. . . Upstream | Downstream
Pipe routings and sensor position Cop X0 T X2
[ Cup [ Cdn |
= CE 10D 5D
- )
ﬂ“‘ = %@L@dn | 10D 5D
| L up | Ldn |
| i == 13 10D 5D
I L up | Ldn
86' —= == 12D 5D
? L up | Ldn |
—— E?E \ 20D 5D
$| L up | Ldn ’
| —— | 20D 5D
| L up | Ldn |
30D 5D

; [ = lﬂﬁﬁsﬂ \%
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The follow ing should be considered when looking for a good measuring position:

(1) Install the sensors on a preferably long, straight pipe w hich is completely filled w ith the liquid
and does not contain any air bubbles.

(2) Make sure that the liquid and thus the pipe is not too hot for the sensors. The temperature
should be as similar to the room temperature as possible.

(3) Consider fouling of the pipes. If possible, choose a clean or new pipe for measurement. You
can also clean the pipe. If this is not possible, consider the thickness of the fouling as part of
the liner.

(4) Some pipes have a synthetic liner. There can be a boundary layer between the outer pipe
and the liner. This boundary layer can divert or weaken the ultrasonic waves, which will
make a measurementvery difficult. If possible, these types of pipes should be avoided. If this
is not possible, sensors can also be built into the pipe.

Sensorinstallation

The PCE-TDS 100H/HS has piezoelectric sensors which can transmit and also receive ultrasoncc
w aves. The time the ultrasonic w aves take to pass through the pipe walls and the liquid alows
conclusions about the flow velocity. As the transit time of the ultrasonic pulses is very short, the sensors
should be installed as precisely as possible to ensure highest systemaccuracy.

Take the follow ing stepsto install the sensors:

(1) Some pipes have a plastic liner. There can be a boundary layer betw een the outer diameter
of the pipe and the inner liner. This boundary layer can divert or weaken the ultrasonic
w aves. Inthis case, an accurate measurement will be very difficult. if possible, these types of
pipes should be avoided.

(2)Find anideal position in the piping system, i. e. a straight section with new and clean pipes,
if possible.

(3) It is very important that the pipes are clean. Grind or polish the locations w here you would
like to place the sensors.

(4)If a pollution cannot be removed, its thickness should be considered as part of the liner of
the pipe.

(5) There must not be an air gap betw een the sensors and the surface of the pipe. Attach the
sensors using sufficient contact gel.

(6) Moreover, you should make sure there is no dust or sand betw een the pipe and the sensor.
To avoid air bubbles fromcausing measurement errors, place the sensors on the pipe
laterally.
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Spacing betweenthe sensors

The distance between the upstream and the dow nstream sensor can be seen in window M25. The
window states the inner distance between the two sensors which you should stick to as accurately as
possible. The information in M25, how ever, must only be considered a coarse adjustment. The fine
adjustment is carried out by arranging the spacing in a w ay that the time constant in MO0 is exacty
100%.

To ensure accurate measurement values, the following data must be entered:

(1) Outer diameter of the pipe (M11)

(2) Material thickness of the pipe (M12)

(3) Material of the pipe (M14)

(4) Liner of the pipe (M16)

(5) Type of liquid (M20)

(6) Type of sensors connected (M23)

(7) Mounting method of sensors (M24)

(8) Check the spacing in w indow M25 and fix the sensors accordingly.

(9) ! During installation,m akesure that the value of thetimeconstantin M90is 100 %,
that the signal strengthis >700 and thatthe signal quality is >60.

Selection of the measurement method

V method
The V method is the most commonly used method for everyday use. Itis ideal for inner pipe diameters
of 20to 300 mm. It is also called reflective method.

Top view of pipe

@ E&,g ®

= S

VAR

Upstream transducer
Spacing

Dow nstreamtransducer
Flow direction

AWN P~
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Zmethod

The Z method is recommended for pipe diameters of 300 to 500 mm.

Top view of pipe

@ |

1 Upstream transducer

2 Spacing

3 Flow direction

4 Dow nstreamtransducer
W method

The W method is suitable for measurements of plastic pipes with diameters of 20 to 100 mm.

Top view of pipe
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Upstream transducer
Spacing

Dow nstreamtransducer
Flow direction
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5.4 Data logger

The internal memory of the device can save up to 1,800 values. (Each item selected in M50 is
considered avalue). To set or start the logger, do the follow ing:

(1) Viawindow M51, you can setthe start time, the saving interval and the run time. This means
that measurements can be taken for a maximum of 24 hours.

(2) Window M52 is used to determine w here data are saved. According to the standard setting,
the data are saved to the device. You can also transfer the data directly to the RS-232/ USB
interface withoutsaving themto the internal memory.

(3) Viawindow M50, you can set the logger and select the values you would like to save.
You canview the saved data via window M53.

You can read out the saved data fromthe buffer viathe RS-232 / USB interface and delete the internal
memory using the functions in w indow M52.

To transfer data to a computer, you w ill need the software SOFT-PCE-TDS.

6 Calibration

There is a (calibration) factor between the real flow velocity and the flow velocity displayed by the
device. This calibration factor can be determined by carrying out a calibration. However, you will need
flow calibration equipment to do so.

Please send the device to PCE Instruments for calibration. Our contact details can be found at the end
of this manual.

7 Maintenance

7.1 Troubleshooting

Error messages after switchingon
The device runs a self-diagnostic programme w hen switched on. This diagnostic programme is
supposed to find hardware errors. The follow ing chart shows possible error messages.

Error message

Reason

Countermeasure

,ROM Testing Error”
,Segment Test Error”

Software problem

(1) Restart the device
(2) Contact PCE Instruments

»Stored Data Error”

The parameters entered by
the user are not integrated

Press the ENTER key. All
values are reset to default.

»Timer Slow Error”
,limer Fast Error”

Problems w ith the timekeeper

(1) Restart the device
(2) Contact PCE Instruments

,Date Time Error”

Number error in the calendar

Initialise  the calendar via
w indow M61

Repeated reboot

Hardw are problem

Contact PCE Instruments
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Error codes and countermeasures

Error codes are indicated by a single letter in the low er right corner of the display. However, these only
occur in the menus M0O, M01, M02, M03, M90 and M08. The follow ing chart shows the error codes

and countermeasures.

Error Message in window Reason Countermeasure
code M08
R System Normal No error -- -
Detect No Signal (1) No signal (1) Change
(2) Sensors installed measuring
improperly location
I () Too much fouling | (2)Clean measuring
(4) Liner too thick location
(5) Sensor cable not (3) Check the cables
properly
connected
J Hardw are Error Hardw are problem Contact PCE
Instruments
PoorSig Detected (1) Poor signal (1) Change
(2) Sensors installed measuring
improperly location
(3) Too much fouling | (2)Clean measuring
H or contamination location
(4) Liner too thick (3) Check the cables
(5) Sensor cable not (4) Check the
properly contactgel
connected
Frequ OutputOver The output frequency | Check the values in
is outside the the windows M67,
Q permitted range M68 and M69. Enter
higher values in
w indow M69.
SystemRAM Error (1) Temporary (1) Restart the device
Date Time Error Problems withthe | (2)Contact PCE
= CPU or IRQ Error RAMor RTC Instruments
ROM Parity Error (2) Permanent
Problems w ith the
hardw are
Adjusting Gain The deviceis —==
1 currently re-setting
> the signal gain; the
3 number indicates the
currentwork
progress
Empty pipe (1) No liquid (1) Choose a pipe
in the pipeline that contains
K (2) Setting error liquid
in menu M29 (2) Enter “0%in
w indow M29.

Furthererrors and countermeasures
(1) When the device indicates 0.0000 even though there is a volume flow and an “R* glow sin
the display and the signal quality Q is ok, there must be a different error. In many cases, this
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means that the zero point has been setincorrectly. Go to menu M432 and reset the zero
point.
(2) The displayed volume flow is obviously too low or too high:
a) Probably, the volume flow in window M44 has been entered manually. Set this value to
“0.
b) Problems w ith the sensorinstallation
c) Possibly, the display w as setto “0“ via M42 despite an existing volume flow . Repeat the
zero point setting and make sure that there is no flow inthe pipe.
(3) The real battery life is shorter than the value stated in MO7.

a) The battery has exceeded its life cycle.

b) The battery has not been charged completely or the charging procedure has been
interrupted too frequently. Charge the battery again. If the problempersists, contact PCE
Instruments.

¢) When the battery voltage is betw een 3.70 and 3.90 V, discrepancies between the
estimated and the actual transit time can occur.
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8  Warranty
You can read our warranty terms in our General Business Terms which you can find here:
https://www.pce-instruments.com/english/agb.

9 Disposal

For the disposal of batteries in the EU, the 2006/66/EC directive of the European Parliament applies.
Due to the contained pollutants, batteries must not be disposed of as household w aste. They must be
given to collection points designed for that purpose.

In order to comply w ith the EU directive 2012/19/EU w e take our devices back. We either re-use them
or give them to arecycling company whichdisposes of the devices in line w ith law .

For countries outside the EU, batteries and devices should be disposed of in accordance with your
local w aste regulations.

if you have any questions, please contact PCE Instruments.

A ®CE

www.pce-instruments.com
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PCE Instruments contact information

Germany

PCE Deutschland GmbH

Im Langel 4

D-59872 Meschede

Deutschland

Tel.: +49 (0) 2903 976 99 0

Fax +49(0) 2903 976 99 29
info@pce-instruments.com
www.pce-instruments.conv de utsch

Germany

PCE Produktions- und
Entwickungsgesellschaft mbH

Im Langel 26

D-59872 Meschede

Deutschland

Tel.: +49 (0) 2903 976 99 471
Fax +49(0) 2903 976 99 9971
info@pce-instruments.com
WwWw.pce-instruments.com/ deutsch

The Netherlands

PCE Brookhuis B.V.
Institutenweg 15

7521 PH Enschede

Nederland

Telefoon: +31(0)53 737 01 92
info@pcebeneluxnl
Www.pce-instruments.com/ dutc h

United States of America

PCE Americas Inc.

711 Commerce Way suite 8
Jupiter / Palm Beach

33458 FL

USA

Tel: +1 (561) 320-9162

Fax +1(561) 320-9176
info@pce-americas.com
www.pce-instruments. co m/us

France

PCE Instruments France EURL

23, rue de Strasbourg

67250 Soultz-Sous-Forets

France

Téléphone: +33 (0) 972 3537 17
Numéro de fax +33 (0) 972 3537 18
info@pce-france.fr
www.pce-instruments.com/french

United Kingdom

PCE Instruments UK Ltd

Unit 11 Southpoint Business Park
Ensign Way, Southampton
Hampshire

United Kingdom, SO31 4RF

Tel: +44 (0) 2380 98703 0

Fax +44(0) 2380 98703 9
info@industrial-needs.com
Www.pce-instruments.com/english

China

PCE (Beijing) Technology Co., Limited
1519 Room, 6 Building

Zhong Ang Times Plaza

No. 9 Mentougou Road, Tou Gou District
102300 Beijing, China

Tel: +86 (10) 8893 9660
info@pce-instruments.cn
Www.pce-instruments.cn

Turkey

PCE Teknik Cihazlari Ltd.Sti.
Halkali Merkez Mah.

Pehlivan Sok No.6/C

34303 Kiiglikgekmece - istanbul
Tirkiye

Tel: 0212 471 11 47

Faks: 0212 705 53 93
info@pce-cihazlari.com.tr
wwwy.pce-instruments.convtur kish
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Spain

PCE Ibérica S.L.

Calle Mayor, 53

02500 Tobarra (Albacete)

Espafia

Tel.: +34 967 543 548

Fax +34 967 543 542
info@pce-iberica.es
www.pce-instruments.com/ espanol

Italy

PCE ltalia s.r.l.

Via Pesciatina 878 / B-Interno 6
55010 Loc. Gragnano

Capannori (Lucca)

Italia

Telefono: +39 0583 975 114
Fax +390583 974 824
info@pce-italia.it
www.pce-instruments.comvitaliano

Hong Kong

PCE Instruments HK Ltd.
Unit J, 21/F., COS Centre
56 Tsun Yip Street

Kwun Tong

Kowloon, Hong Kong

Tel: +852-301-84912
jyi@pce-instruments.com
www.pce-instruments.cn
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User manualsin various languages
(francais, italiano, espaiol, portugués, nederlands, tiirk, polski,
pycckuin, F130)

can be downloaded here: www.pce-instruments.com

Specifications are subject to change without notice.
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