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Anexos

1.
Folha de Dados da Bomba

Centrifuga de Aplicacoes Miltiplas
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CAM-\WEC Centrifuga de Aplicactes Mualtiplas m
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Memoéria de Célculo da Valvula de Alivio

SIZING FOR LIQUID RELIEF: PRESSURE APl STANDARD 520
RELIEF VALVES REQUIRING CAPACITY EIGHTH EDITION, DECEMBER 2002
CERTIFICATION
[ Unidade | = Onificio_|_API526
i [Area calculada do Orificiol 1] 0110
Valulas da vilvula de 0.100 £ 0136
mefh i 307
Rafler™ | LT T = oam
Hgflon® H 0.785
Kgflom? Orificio a ser utilizado D 4 1.287
oSt segundo norma K 1.835
L 2.853
M 3.600
N 4340
. _ B 6.380
WValvula necessita de
= SIM a 11.050
R 165,000
T 26.000
Reynolds Calculado (Re) 113447
Qus0 do fole 0 & Neceasaro quande a contra-pressdo & varlavel no caso

min.

e valvulas de SeguUranga para liquidos. A0 preancher og valorss acima, por
taver se certificar que, no caso de contra-pressdo constants, Cp max = Cp

In USC units;

o [

A=
380 K KK, K\.-\'I.Pl—!-’_:

In Sl units

whare
A4 S the renured ofecve docharge arca, m 2 mmdy
0 isthe Now rale, U.S. galimin (Lmin ],
X

L4 15 the rated toeMicient of diseharge that shoud be abtaned fram the valve manufacturer; for prelimnany
sizing, an effective discharge coefiicient can be uzed as folows:
— 0.35, when a PRV 15 Installed with or wihout 3 rupture disk in combination,
— 0.52, whena PRV s not installed and sizing is for a ruplure disk naccordance with 5.11.1.2.1.

£, isthe comeclion facter due to bacepressure, if the backpressure is atmospheric, use a value for £, of 1.0.
Balarcad bellows valves in backpressure service will require the comrection facter delemined from Figure
1. Conventionzl and pilot-operated valves recure no special correction (see £.2);

£, s the combination comractian facter for Installations with & rupure disk upstream of the PRV (sea 571 2|;
use the following values for the combination comection facton
— 1.0, when a wpiure disk is not installed,

— 0.3, whan a rupiure dis< 15 Installed In combnation with 8 PRY and the combination do2s not have a
certified value.

Ky s the comecton factor due to WSCOElw. as determined from Flg.lre 37 or from Eq.lat Ion i30Y);

V18

2573_ T
R Ra"

K, - [Dooas~ (30)

whare
&y is the specific gravity of the liquid at the flowing temperature referred fo wailer at stardard conditiors;
Py iz the upstream ralieung pressure, peig (kPag); his is the et prassure plus allowable overpressurs.

F7 s the total Dackprassare, psi (kPag)
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3.
Folha de Dados da Valvula de Alivio

Crosby Size - Specification Sheet Page 1

Revision: 0 Date: 230062009

Customer: CTDUT
Reference: E.MAIL DE 28/09/09 Prepared By: Any Name

QuoteTag: YJK-5521/9-1 AG Croshy Valve
1-508-384-3121

U
7 '?;7
3047
<~ /o)
7.9,

J0kgf/cm?-gl

INPUT DATA

Flow

COMMENTS 32, |
23 l
- 54. 1
* For mat'l other than td., for press/temp limit.
*+ Denotes "Non-Stock"

Comments: - C/ PINTURA PADRAO PPS-002
- C/PLAQ. DE IDENTIF. EM A, INOX
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VALVULAS CROSBY IND. COM. LTDA

HITERCROSBY =~ oo omomsrarn e

Fone: 55 11 3879-6300 -Fax 55 11 3879-6301/02/03/04

vondas@hiter.com_br - www.hitar.com.br

uT DATA: 24/02/10 |
REFER. CLIENTE: AF 110/CTDUT/2009 [ORDEM DE SERVICO: 5538/09
DESCRICAO: JLT-JOS-E-15-J |DIAMETRO: 1" D 2"/ 150# X 150#
m:n QIDE: 1 TTEM: 01 JFOLHA: 111]
L
TESTE PRESSAO (psig) DURACAC DO TESTE (seg) NORMA
HIDROSTATICO 2228 15 ASME VIl - 2008
[Fintura: R-02 =
TESTE PRESSAD (psig) DURACAD DO TESTE (min) NORMA
INTEGRIDADE 80 & 100 3 ASME VIl . 2008
TESTE DE ABERTURA ASME VIl - 2008
PRESSAO DE AJUSTE: 2,07 Kglem?
TESTE VEDACAO PRESSAQ VAZAMENTO PERMISSIVEL ENCONTRADO |
NORMA API-527 18 Kglem: 10 erm?hr Dt ‘”"L'“W
e ——

COMPONENTE MATERIAL CORRIDA, CIMP, COD, B N* CERTIFICADOI OF FORNECEDOR
CORPO ASME £4 21807 GR. WCB 24511 56 12798 MARRUCCI
CASTELD ASME SA 21607 GR. WCB 25206 522 14890 MARRUCC!

OCAL ASME 5A 351-07 GR. CFam 80145 305.08 IQUALISTEEL
Disco ASME SA 276.07 TP 316 79415 580608 ARINDX
GUIA ASME SA 297-07 GR. HE 96227 1096008 QUALISTEEL
HASTE ASTM A 582-05 TP 415 805/17 220614 ARINDX
= ARAME DIN 1722384 CLB 35265 23814 \VIBRAMOL
FOLE INCONEL 203103 75000-4 [senioR

- —

ANOMETROS UTILIZADOS N* 418 VALIDADE CALISRACAO: _07/10

I ENSAIOS / REQUISITOS ADICIONAIS

{ ) Relal, Tesles por Ponlos. ( ) Relaténo de LP:

() Canil. Tral. Térmico. ( ) Relatério de Revestmento
{ ) Raiatério Raio X ( ) Relat Acomp. Soldagem

{ ) Relabdno Dimeraicnat ( } Cutros

{J RNC:

TERMO DE GARANTIA

PNOSECS PIOCUIoS S60 garaniidos pes orazo de 12 (000e) Meses. 3 oM o data de emissdO 4 Not Nyl s=spachiva, Contra Jefelios os
fornicagdo ciou Mo S cbna, o quiis serbo reparaded em rosss libocs Sempre gue kr conatalads qualgue: meguisrcede, o dunds deverd nos
femeter, nd (Fa20 08 Garanta, relatiro ARaNEco 03 SONMINCia, TCANG3) 0 DIOBAD SAeI0 8 NEDECED DIF NOSI0E HOCOS. A Garams sbrsrge
pomente produds que lachan 3o apiicades. manuseados e opemdos dentio de suas caracieristicas pripaas © o8 ACOMD COM NOSS3s
prtructes. Comate nozeo departamento da Assistéraia TEonice & dentes, taso rectsate de apsio. Nosso depre de Engenharia lambdm astl o
disposicdo 0os Chenies DIfa S0Lre 05 roduis 0f NIESAE BONCHER0

GUSTAVO COSTA
GARANTIA DA QUALIDADE

129
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ISDUSTRILIAS mARRUCCL LYDA Cata / Tats | 33/07/0%

1 Controle g Qualidade - Divisko Pemdicdo [/ CTors=rel of Quality - Fowedry Divigiea 1

CERTIFICADO DB COMLIDADE / CQOALITY CERTIFICAT: o an12Y8%

{ czrertm ) MITER IND.OON.C.7TERMO H. LTD

{ DESCRICHO DF FECAS | CESCRIFTION OF PIRCES | ; /
10 PCh  FEPI4BEE-1 W2 CORPD P-16066-1A22022 W3 CCiz47340  OT) Ramti0l A 10

CREF. N. W K. / DILL OF SALT | { DATA RMISRAD / ISSIE DATE |
LLERI SRS T 21/07/2009
[ CORRIOA N, / RUW M, 1 L DATA DA CORRIDA / DATR OF &L¥ |
34521 - 14/07/3009
| MATERIAL | | moRsm / STANDAAD SFECTFICATIONS |
ALD CARPOND FIMDIDG /ALLOY CASTINGS ASME . SA-216/5A-216.4- 2004 .GR W

| COMPOSICAY QUINICA / CHEMICAL OOMPOEITION (V3 |

| ¢ | 88 I m | ¢ | 3 | w | V | @ | ¢ | & | ¥ | At | & | 7+ |
a; 0,000 0,00 000 /n,ooo 2,000 eec 5,000 /uun .00 /c,nnn .00 9,030 3,200 2,000
v 0,220 7 w990 b.910 { v 0a0 0,000 o001 L0000 0020 7 20207 0,000 7 0,000 @050 0,201 0,050

x- 0,300 1,600 1.23F 3.500 2.500 0,200 O0.83D 0.300 4.060  0.050 0,008 q,080 0,000 0, G

[ TRATAMGNTO TREMIOD / KEAT TRRATMRENT |

NUBMALIZADG = JMCIC.ATE 920°C -/ 30T, PATAMAR LE/POL,
ZDSTRIAVENTO.AZ . FOOCADO

| morn rI8100 J VECHANICAL PROFEXTIES |
| %] !ml/ | 12 (Mpel / | AL 18] | Inpacto {71 | Durean 1R%| I
31,38 kLN .. .00 18y

| OBSERVALORS [ RIOURXS |
CP.CONFORME ASTMLA.370,2008 |LOed 00} LE.DETERHINADC A €,2%
(B5FECAD VISUAL CONFORME MSS-57 35 FDICAD 2601

[ Jose Bersdito Rabello |
Bopervinor Ovalldacde / Cuality Manasger

-» Cerzificado emitide alat { te di do ageinatura <« /

End / Mddress: Bodovia Pizecicabs - Tlete, ®a 3 - Pivacicana - 2P - Arasil
Bnatl: {rabellosmsrrucol .con B
CRP / REP Code: 13431029 Fone/Phons: 55 (18] 2105-4714 Fax: 28 {10} 210%-4¥01
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RELATOR]O DE (RTT N HTR NR. NOI65S ]
AW TRATAMENTO TERMICO .
m HEAT TREATMENT REPORT LDATAZ{ ;’ ;01; 12000 J

BEUH
i+

HITER 4ASME.SA-ZI&SA-?]G.M-ZON.GR.WCB FHP14868-1 WCB CORRIDA:24511 (01 A 10)

HITER | ASME.SA-216/8A-216.M-2004. GRWCB | FHPI4691-1 WCB CORRIDA: 24513 (1) il
HITER | ASME.SA-216/SA-216.M-2004 GR.WCE | FEMO02MAQOS WCB CORRIDA: 24511 {01} 01

HITER | ASME.SA-216/SA-216.M-2004 GR.WCB | FHMO069XCZ10 WC3 CORRIDA: 24522 (01) 01

-
el

=

XD ®E OF

g .
A)C#M/mt NR: NORMALIZACAO T
18 - ra e /
(VISTOS / SIGNATURES \ ) Q by
BZE‘JHL NL:

L RESHONAVEL PELE TRATAMENTO TARMICO ,WMMAL&
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Dara f Dace.: 1B/12/0%

1 Costrole de Qualidade - DClvlade Fusdigls o Coakgsl oFf Qualiby

- Feundsy Divislen 1

CEFTIFISRDS of Qikioaoe / @EBLcTYy SEETIFICRTE W, LLEETEL]

| CLIENTE | EITER IND.OOM.C.TERMO H. LTD

| DESCRICAS BE FECRS / DESCRIPTION 4F PIRCES ) >

€3 PO PHPCLEGEA WCB  CASTELO PO1SEED WCB BCI2ANEZE 9T Rawt;36-37-38

[ REF. #. ¥ H. / BILL OF SALE }
SFI47377 187125200

§ DATA EmISSac / [ESUE DaTE |

[ CORRICAR H. / B WR. ]
orszse - 1%/ 12/ 100

[ BATA DA CORRIDA / OATH OF HUW ]

[ MATERIRL | | moRMA 7 STASDAAD SPECIFICATIONS |

00 CAREOED P00

ASHE. BA-J16EA-216 . M-2004 GRS

| EoPoSICAD QUIMICA [ CWIMICAL COMPOSTTION (%) ]

Email: - jrabslloSsarmuoci.com. hr

CEF F EEF Dode: L301-530 Fooe/Phoma | 56 [10) JLEE-4T04

Fax:. 33

lc |3 |® | o [ ®m |® |[v |o | ¢ |5 |®m |8 [@& |7 |
¥an: 0,000 o, oon O, ooon a, ana o, D33 3.4060 B.S0h o, nan O, paD O, oo 4,009 0,230 o, a0 &, D0

0,198 & 530 0, ¥03 0,050 0ELd 2,900 B9 LAY Q.7 2.0 0,002 7,953 n.ope 2,030

0300 8,808 1,383 0,600 0,600 0,380 4,018 @300 &, M8 0,850 o, BED o, 080 0,180 0,100
| THATAMEDTS TEAMICD § HENT TEERTHENT |
HOAFALIZADG = AQDEC.ATE 215%°C =Ff- 3650 PRATRMRR 1H/ROL,
AEAFAIANBRTG. AM. FORCAGD .
[ PROPRICDADES FISICO-MDSANICAS / MECHANICAL PROPERTIES |
I Lt [Moa) 1 LE (Mpa) | AL %l | BA A%} Impecta 1 | Mareza (FER

2 ) EFE.AB 33,50 44,33 B0 L
| COSERVALTRES [ REMARKS |
INSFECAD VISUAL COMFOEME M55 SF-35 BDICAQ 2001
[ Jooa Banadizo Ambelle ]
Bupervisar Jualldade f Qualiey Manages
- Carzificsda aritlids aletronicerants dizpansands Gasifakurd s
Bnd / Addzmma; Aodowis Pismsicabs - Tisce, Km 1 - Tlcecicoba - ET Brag:il

1131 2105-&7T01
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Tel.: (54) 3242 16867 - Fax: (54) 3242 1973 - RS - Central: (54) 3242 7057

Qualisteel Fundigio de Precisio Ltda
Av.: Imperatriz Leopoldina: 250 - CEP: 85320-000 - Nova Prata - RS
maﬁm, E-mail: laboratorio@qualisteel.com.br / qualidade@qualisteel.com.br

Site: www.qualistecl.com.br

CERTIFICADO DE QUALIDADE N°.: 305/089

Cliente:  HITER IND. COM CONTROLES TERMO HID. LTDA.
Material: ASME SA 351 /A 351M 2007 CF8M SECTION ILLA. | Nota Fiscal: 21693

Corrida DESCRICAO Quant. | 08. N*
8D145 BOCAL E-106201 M1032010256 B 4  [814013]
8C76 BOCAL E-106201 M106201025 | 3 |808048]
8D144 | BOCAL E-106201 M108201025 1 (814013
COMPOSICAO QUIMICA

Corrida C Si Mn P S Cr Mo il Cu w
8D145 | 0,035. 0.636/ 1.140 # 0,013 & 0,0004 & 18,0804 2.27D.410.880<" v |
8C75 0,046,/ 1,040, 0,895 0.0204 0.00044 18,2004 2,070y 9,350+ - | -
8D144 | 0.041,/ 0,6354 1,170+ 0,010,/ 0,0004, 18,090,/ 2,230+ 10,930,)" B

- - - ﬁ. s - -
Minimo 18,000 | 2,000 | 9,000 - -
Méximo | 0,080 | 1,500 | 1,500 | 0,040 | 0,040 | 21,000 3,000 | 12,000 - -

PROPRIEDADES MECANICAS OBSERVACOES
Dureza

Corrida | Y- RES |L. BSC.| Along. | Estric

Owa) | 0Pa) | 9 | &0 | mB
Tratamento Térmico: Solubilizacdo

8C76 580 ¢/ 330 ¢f 37y - - Peso Liquido: 5,96 kg
| 8D144 | 5s8.] 327 87 /Y - S {TER
- = : e ATACADD |
I I S S I N T A R T L

- - e = = - M..._..'..z’z.q.z;n----w-m
Minimo | 485 205 a0 - - :
aummo - . pain 8y Gy O VISTO.
NORMA DE INSPEGAO:

N Seqiiéncial: ASTM A 985/A 985 M- D8 a:
ASTM A 987 - 0B.

(G
Analista Lab. Metaldrgico
Rodrigo P. Almeida

Nova Prata, 4 de marco de 2009.
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VIRAJ PROFILES LIMITED

10 IMPERIAL CHAMBERS; 18T FLOCR,
WILSON ROAD, BALLARD ESTATE,
MUMBAI - 400035 INDIA

; TEST CERTIFICATE
CUSTOMER : ORDER NO., PACKING LIST NO. INSPECTION NO DATE
ARINDX COMERCIAL LTOA. 585608 IMPHOICAS  BAPI01045/T 141072008
R, VISCONDE DE PARNAIBA, 1464 BUNDLE NO .
GEP 03164-300, MOOCA SAD PAULC BRAZIL ,
CNIPJ 03.026.8150001-13 s Prers
TEL 11 27973000 )
DESCRIPTION :
STAINESS STEEL BRIGHT 3ARS NCM N, 72224100
COLD DRAWN GROUND & POLISHED
size SHAPE TOLERANCE LERaiH PIECES WEIGHT
(INC) - (MTR) (M1S)
vs / ROUND  h9 4,006.00 54 0.492
7 CHEMICAL ANALYSIS
HEAT NO. . 1458 S 3
€ Mn si s P Ni o Mo N Co

pa

o v e % -~
0.046 ¥ 117 4 Oyl 0.023 0034 1003 o 1637 21 v 0.4 0.058 015

TEST RESULT .
.2 YIELD STRENGTH TENSILESTRENGTH  ELONGATION REDUCTIONOF  HARDNESS
MPA - MPA % AREA % BHN
8150/ 743 38 % 20
ation :

MATERIAL CONFORNS TO ASTM A275-28, COND. A. IGC TEST SATISFACTORY AS PER ASTMA 262.023, PRAC E. CERTIFIED AS PER EN 1Q04-3.1

Remarks :

MATERIAL 1§ FREE FROM MERCURY CONTAMNATION, FREE FROM WELD CR WELD REPAIES. MANUFACTURED AND PROCESSED I INDIA,

We hereby certifiod that the material described above has been tesied and complies with the terms of ordericontract.

ARINCX COMERMMAL LTDA.
AUTENTICATADSNA ARZSENTE c-ioa : WV
£3 TIFICA cul Riz: .. Y
LNCONTRA.5E thi MOt Aon | . ARINOX CO AL LTDX

CONTROLE DE\GUALIDAD.

e
SUELI\AJBRITO ouTA: L0/ 0€
Concrole A8 Quaiideds Q. VISTO,

o L7261 9. w1,
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- E-mall: laboratoric@qualistes].com.br / qualidade@qualisteel com, br
QUAlISTEE] sie wwwquaisicccomr |

Qualisteel Fundigio de Precisdc Ltda
Av.: Imperatriz Leopoldina: 250 4 CEP: 95320-000 - Nova Prata - RS
Tel.: (54] 3242 1667 - Fax: (54) $242 1973 - RS - Central: (54) 3242 7057

CERTIFICADO DE QUALIDADE N°.: 1096/09
Cliente:  HITER IND. COM CONTROLES TERMO HID. LTDA.
Material: ASTM A 267/297 - 08a GR HE | Nota Fiscal: 902
Corrida DESCRICAO | Quant. | 08. N*
| 66227 | GUIA E-103366 M103366316 = e & 12 (934002
I - R | [ -
e NS S i e
COMPOSICAO QUIMICA
Corrida c si Mn P s || cr Mo Ni Cu v
oG237 | 02076 12004 o,gao/‘o,mgv"o.ome‘n 26,0507 0208 | 880~ -
e b Ll - 7 001900, Bt D8 ) SRR SRl
= i I I s N D = S W == o=
) T T ST i e | ST W _Ji‘ o
e T = SN | T
§ Minimo | 0,200 .| 26,000 8,000 | -
3| Méximo | 0,500 | 2,000 | 2,000 | 0,040 | 0,040 30,000 0,500 |11,000| -
PROPRIEDADES MECANICAS i OBSERVACOES
Coreida |1 RES | L. BSC.| Along. | Estricg Decen
[MPa] | {MPa) {%] io HB BRUTO DE
{ Tratamento Térmico: FUSAQO
_9G227 | 6837 | 308 23 = =

Peso Liquido: 1930 kg,

585 275

NORMA DE INSPEGAO:
ASTM A 985/A 985M - 08 &;
ASTM A 997 - 08.

- Nova Prata, 21 de agosto de 2009.

4N
Analista Lab, Metalirgico
Rodrigo P. Almeida
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SEYMOUR-SHERIDAN, INCORPORATED

15 COMMERCE DRIVE, MONROE, CT 06468

CERTIFICATE OF CONFORMANCE

DATE: August 10, 2009
SEYMOUR - SHERIDAN P/N: 75000-4
HITER IND. COM DE CONTROLES P/N: 591740

HITER IND. COM DE CONTROLES P.O.# 685638

QUANTITY SHIPPED: 10

WE CERTIFY THAT THESE PARTS HAVE BEEN TESTED AND WELDED PER

DRAWING SAE89850 Rev.B WE HAVE PHYSICAL AND CHEMICAL

TEST RESULTS OF THE MATERJAL USED.

R e
Migue! Velez
Plant Manager
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Vibramol Indtstria e Comércio de Molas Ltda

Rua Spencer Vampré, 630/688 - CEP - 02850030 - S0 Pauko - sp 15081 E
Ta/Fax: 11-3855-0607 [ e-mail; wit s dcombr NOJ4UGSIQN

Relatorio de Liberagdo Final N° 23814

Produto: - | NF: IOrdcmda Compraﬂ Data: |

[Empresa/Cliente | F

HITER |l x-s006 ]l [jmcas [ 311172009 |
a'" Material Identidade = .
= SNEACTINTRPMCD [zee: | Jmcor:m:;s LTDA |
[corrida ' [N® do Certific. Fornecedor [ Bitola | | NF Fornecedor || 30533 |
[ 3130300 | 30.094/09 | 220 L e A

| ourbonoé'] idng'a}u'iiril" Slido& || FogoroP || ErwofreS || Cromo€r | Niquel NI || FenoFeJ Nidab b |

0665 0816 | 0200 | o003 | oot [ E: | N
‘Maibdenic Mo] ‘tiumivio Al] |Cobra Cul | Buo__]TmrloTl] 'rmmﬂ.vmnvl Tanuno_] Ccumcﬂ NmomJ
T »_0361 I .'_'"_ ) I | i i
Sasitenc caaTrocio; | [198IMpa [Dureza; S —— P
0.p. | 35265 || Qtde.Produwzice || I | qudeInspecionada r |

[Altura Livre - mm i

DEmetro Externs - men 11 25,27) s1,35)]
[Dirmetro Intemo - mm 11 21,004 | ||
[DiEmetro Magio - mm 11 il |
[Espiras Ativas - unid. 11 13,55} Il
[E=piras Totais - unid. 1L 15,55] | M=
[D3metro do Materal-mm___] | [ 2,15)( ||
|Dumza = HRC JIt 11 |
[Censznte Estica - KGF I 1 0,12][ Il
[Perpendicularisma - Grau 11 Médmo1Grau ]
[Paraielisma - Grau 1L __!§G&__|

Sciida - XGF | | ASME VIT1 Dwv. 1

[Abaulzmeanto - mm L MénPerm Y100 mm_ |
— - ]

Teste por Altura - Especificado

Em mm [ Emkgt | E ncontrado kaf | |[__Em mm IL_m:nf__]lmmaol_ngu
‘ Pl )i ] [oLi || | )|
I I | | (2] —EET [ 34
B[ =] 1T | = |3 — ]

; (5[ i il =l IC ]
] [75: I Ji[Ds:]E &= Il ]

Responsével Técnico: 0 sl | "1 Bo/'“ﬂw Resultado:
FOR-061 - Rev, 03 - Data Revisio 03/02/2000 - viasi 2 1/12/2009 10:05:26
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§
COMERCIO DE #
ARAMES LTDA i

Clienta: VIBRAMOL. IND. COM. DE MOLAS LTDA
Enderego: RUA SPENCER VAMPRE, 688 I‘

Produto: ARAME ATC DIN 17223-64CLB | PESO0:79,0KG
Pedido No. Bitota: 2.20 mm i Nota Fiscal:3053:
:
COMPOSICAO m:uch
C  Mn v si s Al Cr Ca Ni Mo
0665 0816 0013 0200 0011 O
Corrida: 3130300 Ordem: .30

Bicla(mm) LR(Mpe) Torgdo Flexio, CZinco Fsircchn Acug.

Minima 2,17 1697 22 i 40
Méxima 2,23 1.981 i
|
VALORES DO LOTE
Minima g
Média 2,19 1883 43 a7
Mixima

mnmsosvu.omumummmwhtu
MATERIAL ORIGINAL BELGO BEKAERT. h

Sua D Videl Re, 100 -muum-n.-mm.n'm
Eemil anczmuanterna com be

i
|
|
|
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4.

Folha de Dados do Medidor de Vazao Tipo Turbina
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ESPECIACACOES TECNICAS

Parm fquida: = 05% pera wmzies srees 10 e 100 de swclis —ihiziea.
com viscomdeds meeor gue 5 cBe.
Parm geass: = 1% pare vezoss sntre 10 » 105 da vezifis mdcome
FPare guana: Discernbc mercr gue 0.5%
24de
Z0ma
Fragidincs co= smplibede minies ds El=ec
Fragidin=a [2IV] cu corranee de 4 m =R
Parm lquid=a: mi<ms perca de camgm —arer oo 10 PEL
: Liritmda mels tmo de Fe-ge sdetede coof morea 85ME
Fosgusads: Z000 a 5000 FEIC
-50 = 100°C (RADAADI
-50 = 160°C [ESFECIAL
FRoemertos de sgo 420, rok de dmice » buck de
carbets de tungeblinio.
Fdermanton: 10 micrene
Manczain: 75 mizrenn
Fosce MFTI & BEFR
Flargea AEME 165 B [ 150 & 2500 Lba ]

Corpa: Fgo rox 304, 316 cu sepmcsl
mee Feamonton £ wga 420, remartion da carkemice cu buchas de
. L o
e cariate cin mgunbein
Cenjuntn Egualmads=-: Fign lrax 304
Auminic
- s 5“" i i E —_ L Bl
= e A50f | M | Ao
14" & o A OB |
_ B wa | o e [uwrs] wa
§ | v | & | s | | s
\ EEEEER A EE
112" 14 et | 1mg | vmp | 1ms
Fs 15 = PR | R | IR
' AT B Lo 1T | fS | S
T o] 5 195 | ¥EE | BmS
L 149 A | ERE | WS | B0
‘I [ TEERERET S
L2 L] AW | TRa | WS | MR
— . wr | mm | aas | wik | eee
“OmEEE [ T
' T L Y W
s
! RN n fil
! s m E]
- 3 oo_N
—\‘1 [ | g
RAECRET
\ i | m | o
" m| n
_! :'.1E 343 M

:

A P W

Eﬂ-lﬂm i Pﬁ:i.lhh;-."ﬂl . 'ﬂ‘l-:h + 3 P-: -;- B DIIE::I?E&

fmilin . GIGE (58 = wewm cram b e cormbr

148


DBD
PUC-Rio - Certificação Digital Nº 0821295/CA


PUC-RiIo - Certificagéo Digital N° 0821295/CA

L}
s s B pakis o0 E [0 BED
i

Conjech,

Coinch Indasire o

- I [

Pk Pt i i, 4] *

s Nvincien 4 e Bl + B9+ EERICD

L R

149


DBD
PUC-Rio - Certificação Digital Nº 0821295/CA


PUC-RiIo - Certificagéo Digital N° 0821295/CA

150

5.
Certificado do Medidor de Vazéo Tipo Turbina

Contech.

CERTIFICADO DE AFERICAO N° 09120652 0.S: 2009/3034
CLIENTE: CENTRO DE TECNOLOGIA EM DUTOS -CTDUT
1. IDENTIFICACAO DO MEDIDOR
SENSOR TURBINA MODULO ELETRONICO
FABRICANTE CONTECH FABRICANTE CONTECH
N. SERIE 09120652 N.SERIE 09120653
MODELO SVTL - 2" INT 34" - MODELO CTH2265

2.CONDIGOES DE AFERIGAO

FLUIDO DE AFERIGAC: AGUA

TEMPERATURA MEDIA DO FLUIDO: 22°C

MASSA ESPECIFICA MEDIA DO FLUIDO: 0,998 Kg/em3

PROCEDIMENTO DE ENSAIO: BASEADO NA 1SO 4185/1980

DE ACORDO COM A NORMA INTERNACIONAL DA ISA-RP DE 31/01/1977
SAO NECESSARIOS NO MINIMO TRES MEDICOES PARA LEVANTAR A
CALIBRAGAO DO INSTRUMENTO

3.PADRAO DE REFERENCIA

Padréo: Balanga eletrdnica com 3 células de carga

Fabricante: Alpha

Identificagio. 13777

Faixa Nominal: 1000Kg

Valor de uma divisdo: 0,1Kg

Certificado N® 56631 - Data: 19/02/09 - RBC N° Calibragio: 0222

4 RESULTADOS
Frequencia ( Hz) | V.LLT. (LPM) | V.LLP. (LPM) Erro (%) | Vazao(m*h)| SAIDA 4 a 20mA
634 113.3 1131 -0.18 6.8 4,00mA=0,0 m’/h
387 71.0 70,6 -0,57 4.3 20,00mA=4_0m*/h
281 50,1 45,8 -0,60 3.0 FREQ: 373Hz
169 30,1 20,9 0,67 1.8
61 11,1 11,0 ~0,91 0.7

V.LLP = Valor Indicado pelo Instrumento Padrio
V.LLT. = Valor Indicado pelo Instrumento de Trabalho
Incerteza dos Resultados = +/-0.2 Litros

5. GRAFICO
Curva de Erro
0,00 : "
g 0 RENE SOUZA DE MELO
g -0,50 Depto, Técnico
w
100 Data 0202110

|
Vazio (LPM) !
CONTECH Indistria @ Comércio de Equipamentos Eletronices Ltda
Av Dr Lino de Moraes Leme, 1094 - Vila Paulista - Sio Paulo / SP - CEP 04360-C00
Fone / Fax: (11) 5031-0520 / £035-0929
E-mail: comech@contechind com br |/ Site: www.contechind.com.br
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.6.
Folha de Dados do Aquisitor de Dados

QuaNTuMX
MX840

Universal amplifier

Data Sheet

Special features

- 8 individually configurable inputs
(electrically isolated)

- Connection of more than 10
transducers technologies

- Data rate: up to 19,200 values/s

- 24-bit A/D converter per channel
for synchronous, parallel meas-
urements

- Active low pass filter
- TEDS support
- Supply voltage (DC): 10V ...30 V

- Supply voltage for active trans-
ducers (DC): 5V ...24V

Block diagram :
/ pe Transducer supply Digital platform

AN

- C
or-.|>"ND g% El;l_lﬁ ~atf— Ethernet

DC/CF

f

Signal

e

Connector 1

TEDS

~

e

a
T
n
Y
[11]
3 <«
a H
S z . Transducer supply < - FireWire
2 == [S~p O
- DC<I>CF B O 4.¢
] TEDS s
Q
5 °° ( Transducer supply [
© § Signal (mesm. ffm BB ~t—— FireWire
B 4 —-—]
@ D-’A/D
£ ——
8 DC/CF
b e TEDS

"
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Specifications
General specifications
Inputs Number 8, electrically isolated from each other
Transducer technologies Strain gage full bridge, inductive full and half bridge,
piezoresistive full bridge, Potent.ometric transducers, three
voltage ranges, current; resistance thermometers;
thermocouples (K, N, E, T, S, ...) with cold junction in the
plug (1-THERMO-MXBOARD)
Frequency, pulse counting, SS|, incremental rotary encoder
(connectors 5-8 only)
CAN (ISO 11898; connector 1 only)
Data rate Values/s 0.1 ... 19200, adjustable for each channel
A/D converter 24 Bit Delta Sigma converter
Active low-pass filter (Bessel/Butterworth) Hz 0.01 ... 3200 (-3 dB)
Transducer identification (TEDS, IEEE 1451.4)
max. distance of the TEDS module m 100
Transducer connection D-SUB-15HD
Supply voltage range (DC) Vv 10 ... 30, 24 V nomnal (rated) voltage
Supply voltage interruption max. 5msat24V
Power consumption
without adjustable transducer excitation w <10
with adjustable transducer excitation w <13
Transducer Excitation (active transducers)
Adjustable supply voltage (DC) \'J 5 ... 24; adjustable for each channel
Maximum output power w 0.7 each channel / a total of 2
Ethernet (data link) 10Base-T / 100Base-TX
Protocol/addressing - TCP/IP (direct IP address or DHCP)
Connection - 8P8C plug (RJ-45) with twisted pair cable (CAT-5)
Max. cable length to module m 100
FireWire (module synchronizaton, data link, optional supply IEEE 1394b (HBM modules only)
voltage)
Baud rate MBaud 400 (approx. 50 MByte/s)
Max. current from module to module A 15
Max. cable length between the nodes m -]
Max. number of modules connected in series (daisy - 12 (=11 Hops)
chain)
Max. number of modules in a FireWire system (including
hubs'), backplane) = 24
Max. chan of hops? - 14
Nominal (rated) temperature range °C [*F] -20 ... +60 [-4 ... +140]
Operating temperature range (no dewing allowed/module
not dew-point proof) °C [F] =20 ... +65[-4 ... +149]
Storage temperature range °C [°F] ~40 .. +75 [-40 ... ~167]
Rel. humidity at 31 °C % 80 (non condensing) lin. reduction to 50 % at 40 °C
Protection class (up to 2000 m height, degree of
contamination 2) mn
Degree of protection IP20 per EN 60529
Mechanical tests?®
Vbration (30 min) mjs? 50
Shock (6 ms) mjs? 350
EMC requirements per EN 81326
M input ge at tr socket to ground
(PIN 6)
PIN1,2 3,4,5,7,8 10,13 v 5.5 (no transients)
PIN 14 Vv 60 (no transients)/typ. 500
Dimensions, horizontal (W x H x D) mm 52.5 x 200 x 122 (with case protection)
44 x 174 x 119 (without case protection)
Weight, approx. [} 980

1} Hub: FireWire node or distributor
2} Hop: Transition from module to module/s gnal conditioning

3 Mechanical stress is tested according to European Standard EN60068-2-6 for vibrations and EN60068-2-27 for shock. The equipment is
subjected to an acceleration of 25 m/s? in a frequency range of 5...65 Hz in all 3 axes. Duration of this vibration test: 30min per axis. The
shack test is performed with a nominal acceleration of 200 m/s2 for 11 ms, half sine pulse shape, with 3 shocks in each of the 6 possible drec-

tions.
HBM

2
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5 mV/V CF strain gage full bridge with 1 V or 2.5 V excitation (effective)

Accuracy class 0.05
Carrier frequency (sine) Hz 4800 +£0.6
Bridge excltation voltage {effective) v 1and 25 (+5 %)
Ti d that can be strain gage full bridges
F le cable length b MX840
and transducer m 100
Measuring ranges

at 2.5 V excitaton mviv +5

at 1V excitation mV/V +10
Measurement frequency range (-3 dB) kHz 0..16
Transducer impedance

at2.5 Vexcitaton Q 300 ... 1000

at 1V excitation Q 80 ... 1000
Noise at 25 °C and 2.5 V excitation (peak to peak)

with filter 1 Hz Bessel WV <0.2

with filter 10 Hz Bessel WV <05

with filter 100 Hz Bessel A" <1

with filter 1 kHz Bessel uVnNv <4
Linearity error % < 0.02 of full scale
Zero drift (2.5 V excitation) % /10K 0.02 of full scale
Full-scale drift (2.5 V excitation) % /10K < 0.05 of measurement value

100 mV/V (DC) piezoresistive strain gage full bridge with 2.5 V (DC) excitation

Accuracy class 0.05
Excitation voltage (DC) v 25
Ti d that can be piezoresistive strain gage full bridges
F cable length b MX840
and transducer m 100
Measuring range mv/V +100
Measurement frequency range (-3 dB) kHz 0..32
Transducer impedance
Carreer frequen Q 300 ... 1000
DC supplyq & Q 300 ... 5000
Noise at 25 °C (peak to peak)
with filter 1 Hz Bessel wNV <4
with filter 10 Hz Bessel UV <8
with filter 100 Hz Bessel WV <15
with filter 1 kHz Bessel YAy <80
Linearity error % < 0.02 of full scale
Zero drift (2.5 V excitation) % (10K < 0.02 of full scale
Full-scale drift (2.5 V excitation) % /10K <0.05 of measurement value

1000 mV/V (DC) piezoresistive strain gage full bridge with 2.5 V (DC) excitation

Accuracy class 0.05
Bridge excltation voltage (DC) v 25
T that can be piezoresistive strain gage full bridges
Permissible cable length MX840
and transducer m 100
Measuring range mvV/V +1000
Measurement frequency range (-3 dB) kHz 0..82
Transducer impedance Q 300 ... 1000
Noise at 25 °C (peak to peak)

with filter 1 Hz Bessel uVnv <40

with filter 10 Hz Bessel uViv <100

with filter 100 Hz Bessel WV <200

with filter 1 kHz Bessel uVNV <700
Linearity error % < 0.02 of full scale
Zero drift (1 V excitation) % /10K < 0.02 of full scale
Full-scale drift (1 V excitation) % /10K < 0.1 of measurement value

B2358-2.0 en
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100 mV/V CF Inductive full bridge with 1 V or 2.5 V excitation {effective)

Accuracy class 0.05
Carrier frequency (sine) Hz 4800 +0.6
Bridge excitation voltage (effective) v 1and2.5(+5%)
Tr s that can be d inductive full bridges
Permissible cable length between MX840
and transducer m 100
Measuring ranges

at2.5 V excitation mvyV +100

at 1V excitation mvyv +300
Measurement frequency range (-3 dB) kHz 0..16
Transducer impedance

at2.5V excitation Q 300 ... 1000

at 1V excitation Q 80 ... 1000
Noise at 25 °C and 2.5 V excitation (peak to peak)

wih fiter 1 Hz Bessel N <3

wih fiter 10 Hz Bessel WV <5

with fiter 100 Hz Bessel wN <15

with fiter 1 kHz Bessel v <50
Linearity error % < 0.02 of full scale
Zero drift (2.5 V excitation) % /10K < 0.02 of full scale
Full-scale drlift (2.5 V excltation) % /10K < 0.05 of measurement value

7000 mV/V CF Inductive full bridge with 1 V excitation (effective)

Accuracy class 0,05
Carrier frequency (sine) Hz 4800 +0.6
Bridge excitation voltage (effective) \' 1(L£5%)
Tr s that can be d inductive full bridges
Permissible cable length between MX840
and transducer m 100
Measuring range mVNV +1000
Measurement frequency range (-3 dB) kHz 0..18
Transducer impedance Q 80 ... 1000
Noise at 25 °C (peak to peak)

with flter 1 Hz Bessel wN <40

with filter 10 Hz Bessel VY <100

with fiter 100 Hz Bessel wnN <500

with filter 1 kHz Bessel “NV <1200
Linearity error % < 0.02 of full scale
Zero drift (1 V excitation) % /10K < 0.02 of full scale
Full-scale drift (1 V excitation) % /10K < 0.1 of measurement value

HBM
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100 mV/V CF Inductive half bridge with 1 V or 2.5 V excltation {effective)

Accuracy class 01
Carrier frequency (sine) Hz 4800 +0.6
Bridge excitation voltage (effective) Vv 1and 2.5 (£5 %)
T that can be nductve half bridges
F cable length b MX840
and transducer m 100
Measuring ranges

at2.5 Vexcitaton mviV +100

at 1V excitation mviV +300
Measurement frequency range (-3 dB) kHz 0..16
Transducer impedance

at 2.5 V excitaton Q 300 ... 1000

at 1V excitation Q 80 ... 1000
Noise at 25 °C and 2.5 V excitation (peak to peak)

with filter 1 Hz Bessel wn <3

with filter 10 Hz Bessel unN <5

with filter 100 Hz Bessel wViV <15

with filter 1 kHz Bessel wnNv <50
Linearity error % < 0.02 of full scale
Zero drift (2.5 V excitation) % /10K < 0.1 of full scale
Full-scale drift (2.5 V excitation) % /10K < 0.1 of measurement value
LvVDT
Accuracy class 0.1
Carrier frequency (sine) Hz 4800 +0.6
Bridge excitation voltage (effective) \' 1(L5%)
Ti that can be LvOT
F cable length b MX840
and transducer m 100
Measuring range mV/V +3000
Measurement frequency range (-3 dB) kHz 0..186
Transducer impedance mH 4..83
Nolse at 25 °C (peak to peak)

with filter 1 Hz Bessel wnNv <40

with filter 10 Hz Bessel WV <100

with filter 100 Hz Bessel WV <500

with filter 1 kHz Bessel WV <1200
Linearity error % < 0.02 of full scale
Zero drift (1 V excitation; effective) % /10K < 0.1 of full scale
Full-scale drift (1 V excitation; effective) % /10K < 0.1 of measurement value

B2358-2.0 en
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Potentiometric transducer

Accuracy class 0.1
Excitation voltage (DC) v 25
T s that can be d potentiometr c transducers
Permissible cable length between MX840
and transducer m 100
Measuring range mVvA +1000
Measurement frequency range (-3 dB) kHz 0..32
Transducer impedance Q 300 ... 5000
Noise at 25 °C (peak to peak)

with filter 1 Hz Bessel avnNv <40

with flter 10 Hz Bessel N <100

with fiter 100 Hz Bessel VAT <200

with filter 1 kHz Bessel aN <700
Linearity error % < 0.02 of full scale
Zero drift (1 V excitation) % /10K < 0.1 of full scale
Full-scale drift (1 V excif ) % /10K < 0.1 of measurement value
10 V DC voltage
Accuracy class 0.05
Transducers that can be connected voltage generator +10V
Permissible cable length between MX840
and transducer m 100
Measuring range v +10
Measurement frequency range (-3 dB) kHz 0..82
Internal resistance of the voltage source Q <500
Internal impedance MQ typ. 1
Nolse at 25 °C (peak to peak)

with fiter 1 Hz Bessel uv <150

with filter 10 Hz Bessel uv <300

with fiter 100 Hz Bessel w <600

with filter 1 kHz Bessel uv <3000
Linearity error % < 0.02 of full scale
Common-mode rejection

with DC common mode dB >100

with 50 Hz common mode dB typ. 75
M de voltag
(to housing and supply ground) v +60
Zevo drift %{10K < 0.02 of full scale
Full-scale drift % /10K < 0.1 of measurement value

HBM
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60 V DC voltage
Accuracy class 0.05
Ti d that can be voltage generator + 60V
F cable length b MX840
and transducer m 100
range A" +60
Measurement frequency range (-3 dB) kHz 0..32
i of the voltage source Q <500
Input impedance MQ typ. 1
Noise at 25 °C (peak to peak)
with filter 1Hz Bessel av <150
with filter 10Hz Bessel wv <300
with filter 100Hz Bessel v < 800
with filter 1kHz Bassel av <3000
Linearity error % < 0.02 of full scale
Common-mode rejection
with DC common mode dB > 100
with 50 Hz common mode ds typ. 75
At
(ta housing and supply ground) Vv +60
Zero drift % /10K < 0.02 of full scale
Full-scale drift % /10K < 0.05 of measurement value
100 mV DC voltage
Accuracy class 0.05
Ti d that can be voltage generator
F cable length b MX840
and transducer m 100
Measuring range mvV +300
Measurement frequency range (-3 dB) kHz 0..82
Input impedance MQ >20
Nolse at 25 °C (peak to peak)
with filter 1 Hz Bessel av <5
with filter 10 Hz Bessel av <100
with filter 100 Hz Bessel av <1000
with filter 1 kHz Bessel wv < 1500
Linearity error % < 0.08 of full scale
Common-mode rejection
with DC common mode dB > 90
with 50 Hz common mode dB typ. 75
PR
(to housing and supply ground) b \ £30
Zero drift % /10K < 0.1 of full scale
Full-scale drift % /10K < 0.1 of measurement value

B2358-2.0 en
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20 mA DC current

Accuracy class

0.05

Transducers that can be connected

transducers with 4 ... 20 mA current output

Permissible cable length between MX840

and transducer m 100
Measuring range mA +30
Measurement frequency range (-3 dB) kHz 0..82
Measurement resistance value Q typ. 10
Noise at 25 °C (peak to peak)

with filter 1 Hz Bessel A <1

with filter 10 Hz Bessel WA <15

with fiter 100 Hz Bessel wA <15

with flter 1 kHz Bessel HA <40
Linearity error % < 0.02 of full scale
Common-mode rejection

with DC common mode dB >100

with 50 Hz common mode dB typ. 75
M d ltagy
(to housing and supply ground) Vv 130
Zero drift % /10K < 0.05 of full scale
Full-scale drift % /10K < 0.1 of measurement value
Resistance thermometer
T, s that can be d resistance thermometers
Permissible cable length between MX840
and transducer m 100
Measuring ranges PT100

PT1000

Linearization range °C [°F) -200 ... +848 [-328 ... +1558.4]
Measurement frequency range (-3 dB) kHz 0..82
Noise at 25 °C (peak to peak)

with filter 1 Hz Bessel K <0.1

with fiter 10 Hz Bessel K <02

with fiter 100 Hz Bessel K <05

with filter 1 kHz Bessel K <15
Linearity error K <103
Zero drift

with PT100 K/10K <0.2

with PT1000 K/10K <0.1
Full-scale drift

with PT100 K/10K <0.5

with PT1000 K/10K <1

HBM 8 B2358-2.0 en
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Specifications (Continued)

Thermocouples®)

T that can be Thermocouples

Permissible cable length b MX840

and transducer m 100

Measuring range mV +100

Linearization ranges
Type B (Pt-30 % Rh and Pt-6 % Rh) °C [°F +100... +1820 [+212 ... +3308]
Type E (Ni-Cr and Cu-Nj) °C A -200 ... +900 [-328 ... ~1652]
Type J (Fe and Cu-Nj) °C [F] -210 ... +1200 [-346 ... ~2192]
Type K (NI-Cr and Ni-Al) °C [°F =270 ... +1372 [-454 ... +2501.6]
Type N (Ni-14,2 % Cr and Ni-4,4 % Si-0,1 % Mg) °C [°F] -270 ... +1300 [-454 ... +2372]
Type R (Pt-13 % Rh and P) °C [°F] -50 ... +1768 [-58 ... +3214.4]
Type S (Pt-10 % Rh and Pt) °C [°F -50 ... +1768 [-58 ... -3214.4]
Type T (Cu and Cu-Ni) °C [°FA =270 ... +400 [-454 ... +752]

Measurement frequency range (-3 dB) kHz 0..32
Noise at 25 °C and Type K (peak to peak)

with Filter 1 Hz Bessel K 0.05
with Filter 10 Hz Bessel K 0.1
with Filter 100 Hz Bessel K 0.5
with Filter 1 kHz Bessel K 1
Zero error
Type E, J. K T K <+0.3
Type N, R, S K <i3
Type B K <130
Linearity error
Type E, J K T K <+0.3
Type N, R, S K <+3
Type B K <130
Max. error of the cold junction K <+05
Total error limit
Type E, J, K, T K +1
Type N, R, S K +6.5
Type B K +60
Cold junction 1-THERMO-MXBOARD
Nominal (rated) temperature range °g F:EI “go 'gg {': '::g}
Operating temperature range °C [F] -40 ... +75 [-40 ... +167]

Storage temperature range
4) The external cold junction is required for connecting thermocouples to the MX840 (Order no.: 1-THERMO-MXBOARD).
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Frequency or pulse counting (connections 5 ... 8)

Accuracy class

0.1

Tr d s that can be

Torque transducers,
Frequency signal sources (square
and sine), incremental encoder

Permissible cable length b MX840 and tr m 50
Signals
fi (L) Frequency or pulse signal
fa (L) Direction of rotation signal shifted by +90° to f:
Zero ndex (+) Zero position signal
Input level with differential operation
Low level Differential inputs (RS422): Signal (+) < Signal (-) =200 mV
High level Differential inputs (RS422): Signal (+) > Signal (-) +200 mV
Input level with unipolar operation
Low level \ <15
High level v >35
Maxit input voltage at tr d socket to ground v 5.5 (no transients)
Measuring ranges
Frequency 0.1 Hz ... 1000 kHz
Pulse counting pulses/s 0 ... 1000000
Input impedance kQ typ. 10
SSI mode (differentially)
Shift clock kHz 100, 200, 500, 1000
Word length Bit 12-31
Code - dual or gray
Input level
Low level Differential inputs (RS422): Signal (+) < Signal (~) =200 mV
Highlevel Differential inputs (RS422): Signal (+) > Signal (=) +200 mV
Signals
Data Data+, Data-, RS-422
Shift clock Clk+, Clk-, RS-422
CAN (connection 1)
Supported protocols CAN 2.0A, CAN 2.0B
Number of CAN-ports 1 (connection 1)
Bus link two wire, according to 1S011898
Baud rates and kBit/s 1000, 500, 250, 125, 100
pemmissible cable lengths m 25, 100, 250, 500, 600
Sampling rate signals/s max. 10000
CAN channels =128

CAN signal types

standard, mode-dependent, mode-sgnal

HBM

10
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Amplitude responses of the adjustable filters
MX840 active low-pass filter data (4th order Bessel/Butterworth)

Type | -1dB (Hz) -3dB (Hz) -20dB (H2) Phase delay (ms) Rise time (ms) Overshoot (%) Data rate (values/s)
2000 3210 8100 0.15 0.1 15 19200
1000 1630 4050 0.24 0.2 14 19200
1000 1640 5150 021 0.2 0.7 9600
500 820 2120 0.4 0.43 1.4 9600
200 335 860 | 1.04 1 9600
100 167 430 2 21 08 9600
50 83 215 4 4.28 0.8 9600
20 337 85 10 106 0.8 9600
10 165 42 20 213 0.8 9600
3 5 8.4 21 40 416 08 2400
§ 2 3.4 85 99 104 08 2400
1 16 42 200 214 08 2400
0.5 0.83 21 400 420 0.8 300
0.2 0.34 0.85 1000 1060 08 300
0.1 017 0.43 2000 2130 08 300
0.05 0.084 0.21 3940 4200 08 20
0.02 0.033 0.085 10000 10600 08 20
0.01 0.017 0.042 20100 21300 0.8 20
2000 2360 4331 0.2 0.15 1 19200
1000 178 2100 0.38 03 " 19200
1000 1168 2140 0.32 0.32 " 9600
500 586 1050 0.66 0.66 " 9600
200 235 420 17 16 1 9600
100 118 210 3.46 3.2 1 9600
£ 50 49 105 6.98 6.6 1 9600
g 20 24 42 173 16 " 9600
5 10 12 21 349 32 1 9600
§ 5 595 105 69 66 " 2400
2 237 424 173 160 1" 2400
1 1.26 21 347 320 1" 2400
05 0.59 1.05 701 660 " 300
0.2 0.236 0.421 1760 1600 1 300
0.1 0.118 0.21 3510 3200 1 300
0.05 0.059 0.105 6950 8600 1" 20
0.02 0.0235 0.042 17500 16000 1" 20
0.01 0.012 0.021 34600 32000 1" 20

B2358-2.0 en 1 HBM
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Amplitude response of MX840 Butterworth filter
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Amplitude response of MX840 Bessel filter
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NTX001

Nominal input voltage (AC) Vv 100 ... 240 (£ 10%)
Stand-by power consumption at 230 V w 05
Nominal load
Ua v 24
In A 1.25
Static output characteristics
Ua v 24+ 4%
In A 0-1.25
Ug, (Output voltage ripple; peak to peak) mv =120
Current limiting, typically from A 16
Primary - secondary separation galvanically, by optocoupler and converter
Creep distance and clearance mm =8
High-voltage test kv =4
Ambient temperature range °C [°F) 0... +40 [+32 ... +104]
Storage temperature °C [°F] -40 ... +70 [-40 ... +158]
HBM 14 B2358-2.0 en
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Accessories MX840

Article

Description

Order No.

Cold junction for thermocouples on MX840

Electronics for temperature compensation for measurements
with thermocouples on MX840 including:

- PT1000 cold junction

- incl. TEDS chip for transducer identification

Note: Installation in DSubHD 15-pole transducer plug.

1-THERMO-MXBOARD

DSubHD 15 pole-to-DSub 15 pole adapter DSubHD 15 pole-to-DSub 15 pole adapter for connection of 1-KAB416
transducers with pre-wired DSub plug to MX840
(length approx. 0.3 m);
Note: Pre-wired for full bridge (6-wire).

DSubHD15-to-DSubg (CAN) adapter Adapter for connection of CAN instruments to MX840. 1-KAB418
DSubHD 15-pole {plug) to DSub 9-pole {socket); Length:
approx. 0.3 m.

General accessories

Article Description Order No.

DSubHD 15-pole connector kit with TEDS chip

DSubHD 15-pole connector kit (male) with TEDS chip for
storage of a sensor data sheet; Housing: Metallised plastic
with knurled screws.

Note: The TEDS chip comes blank.

1-SUBHD15-MALE

AC-DC power supply /24 V

Input : 100 ... 240 V AC (110%), 1.5 m cable
Output: 24 V DC, max. 1.25 A, 2 m cable with ODU connector

1-NTX001

3m cable - QuantumX supply

3 m cable for voltage supply of QuantumX modules;
Suitable plug (ODU Medi-Snap

S$11M08-P04MJGO-5280) on one side and open strands on
the other end.

1-KAB271-3

3 m FireWire cable PC-to-module

Firewire connection cable from the PC to the first module
for data transfer from QuantumX modules to the PC;
With matching plugs on both sides; Length: 3 m.

1-KAB275-3

0.2 m FireWire cable (module-to-module)

FireWire connection cable for QuantumX modules; with
matching plugs on both sides; Length: 0.2 m

Note: The cable enables QuantumX modules to be supplied
with voltage (max. 1.5 A, from the source to the last dran).

1-KAB269-0.2

2m Firewire cable (module-to-module)

FireWire connection cable for QuantumX modules

(Length: 2 m): With matching plugs on both sides;

Note: The cable enables QuantumX modules to be supplied
with voltage (max. 1.5 A, from the source to the last dran).

1-KAB269-2

Connecting elements for QuantumX modules

Connecting elements (clips) for QuantumX modules; Set
comprising 2 case clips including mounting material for fast
connection of 2 modules.

1-CASECLIP

Cold junction 1-THERMO-MXBOARD

|<— 12 ——

view from above view from below

fpoooo

N
5

TEDS chip
All dimensions in mm
Height with components: 3 mm

~-—12,5

0ooo gpaagh

= 1 5

Board position
n the plug
(TEDS
upturned)

\ © pinsto be soldered

cold junction
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Modifications reserved.

Al details describe our products in general form only. They
are not to be understood as express warranty and do not
constitute any liability whatsoever

B2358-2.0 en
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Tel.: +49 6151 803-0 Fax: +49 6151 803 9100
Email: support@hbm.com Internet: www.hbm.com
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7.
Folha de Dados do Transdutor de Presséao

PBAP

Absolute pressure
transducer

Data Sheet

Special features

- 2 m¥/V eiroin gage SEnoeor

- Mo gealing betwesn prescure
comnecton and etrain gage
pEngor; ne liguid filler

- Foat snd economical ingtaliation

- Diverss precsure conmection
options

- Corrogion-reaigtant

- Mounting pooition oo degired

- For obatic and dynamic
precouren

Cimensions {in mm) aporze. 114
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Crder code for options
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8.
Folha de Dados do Transdutor Linear de Posicéo

MHR-Series

Mimiature INDT

DESCRIPTION

The MHR Series of VDT is ideal for
applications whers excesive core weight could
influence the motion of sensitive mechanisms. The
lightweight core also helps minimize sbresses and
preserves the structural integrity of the oore
actuation amembhy. High sensitivity resulis from
close electrical cowpling betwesn coil and core. A
magrestic stainkess steel housing provides
electromagnetic and electrostatic shielding.

FEATURES

+ For Appllcations Where Installation Input Waoltage 3V rme (nominal]
+ Lightwelight Core Operating Tomperaturs  -65°F 1o J00°F
+ (alibration Certificate Suppdied Rangae [-55°C ta 15050}

wilth &l Models Hull Voltaga «i0.5% full scale output
+ Compatible with All Schaeviz® Shodk Survpsal 1,000 g for 11 me=c

Signal Conditloners Vibration Todaranca 20 gup to ¥ kHe
+ High Tem ture [220°C) and Coil Form Material High dersity, glass-filled

High Pressure (vented case) palymer

Awallatle — Consult Factory Howsing Matarial AIS]A00 series stainkess steel

Teflon-insulated, 12 inches
+ Senslthe, tevelght Devices
Lign (200 mm} long {nominal}

OPTIONS
+ Altermative 5.0 and 10.0 kHz

Exdtation Frequency Testing*
+ Metric Thread Caore I I'j+
* Parfarroncs ad sleciical pafiaion ke disrae 1 I = I L
S }
Larmafi &aciory ko furdhee ickamcian, | g Hosan |

t ) anstae
T G2 o
Cruarmsiar a1l s
- i Lyt 172 UNF. 3 (Shandan)
. M% 0.4 - EH et

{ E+ : :@Frﬁﬁﬁﬁﬁﬂi-humu Doph

o
-

e o et e measurement :

-
AL B P ST TPECIALTIES bt T ]
LT Uk .
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MHR-Series
performance and electrical specifications & 10 kHz® (recommended)
MHR Sarias Hominal Sansithity Impadanca Fhasa
miodal Unaar Ranga  Unaarty k% full rangs) mV outV In Par ohms shift
Mumbsr Imeciris mm 0 10 128 15D GDFIE i Sar Dieegaazs
005 MHR E e R R 02 035 .37 040 a.70 342 B4 3 +32
010 MHR HeD 35 M 035 03 035 605 i= 1e5 L] +0
235 MHR 0035 el s 035 235 030 a.10 EL L 38 485 +15
053 MHR 0050 13T s 035 &35 OS50 .15 124 409 =4 +2
03 MHR .0 +E54 s 035 235 030 230 113 L] o] 45
250 MHR 01350 +R35 s 035 &3S OS50 207 B 45 430 +
500 MHR HIES0 1270 0 035 03 075 .56 mw = N ot
000 MHE 1000 2540 030 035 0= — 07 20 155 450 -1
MHR Sarias Hominal Sansiivity Impedancs Fhass
Madal Lingar Rangs  Linsarfty (=% fl.il m'lgnl mY oty in Par ohms shift
Kumbar Inchas = 5 10F D07 in mm Frl St Cugmes
005 MHA 00005 1013 o s [l II I].II:I 1.14 124 58 i) E]
D10 MHA 200010 035 e 85 03I 035 15 129 TE 52 +30
2% MHA 0025 54 s 03s LIE 030 4.3 172 & 36 438
D50 MHA =0E0 2137 Q15 83 03 050 255 100 141 k] +36
1040 MHA =0.100 354 s e3s LIS 030 2140 b 135 12% +30
250 MHA 350 635 s 035 03 050 173 EB 147 TR 20
500 MHA L ] 15 035 03 07 LK 5] & 145 s =19
1003 MHR 1000 2540 o s o — o Fig 1D I +h
MR Sarias ‘Walght Dimanskors
Modal Eody Corg & [Body) E iCoral
Humbar o  gm oz om in mm In mm
005 MHR oor 2 QD il 038 T ona 45
013 MHR on El QuDoT 02 054 137 023 53
335 MHR e 5 ELil] 4 1= 62 040 mna
250 MHR o & =Tl o4 (-] 3 0s0 127
1> MHR o & =lir 0.5 120 54 (1) 157
50 MHR 03z 9 wEz g 135 470 (B I B4
S0 MHR Deh T Qu0sE LB EE L a3z Flei] 508
1030 MHS ngz 26 QuDeEE 15 S0 1422 ERei] T2
Specify the MHR Modal Tollowed by B disired 205 MR Numbar Description
option numsns) added togetha. — ooz 5.0 kb2 Linaarity Test
o E " 235 MHA I E] 10 kHx Lingartty Tast
Modsl Humbari50 MHR-008 & an MHR Sarls 050 MHA e Matric Trrasd Cona
VDT with 2 +0.05" FJEI;E 050 MHRA, .'|.1'||1 the 10 100 BHR
tHz tesfing opdon 1003, Motrc thead core [DOS) 250 MHR
500 MHA
1002 MHR
WAL ITELI I C2m mea|5|l|'llr|E‘mer!t' ..

Eav B790E
s nprerei Seechbie b o 1B L oy Hompron, W TREE Ll o wrere e ipes oo o TR -TRE- TR0 o B -0 o P TRO-TR-RT ' .
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Distribuidor
Brasil & América do Sul

CONTATO

Enderego
Rua Seve de Saembra, 2671 - Cenra

s lrotag

+55 (18) 337100 12 Metmlog Controles de Medigan

IFax
+55{14) 1727800

lIrvtsrnet
P TR D | el
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9.
Certificado do Transdutor Linear de Posicéo

' Sumn"wn;
Ilb’ mobo-!

SC haem’tz Metrokeg c«nmn do Mtdi:h
Linear Variable Differential Transducers
Test and Inspection Data
Type. A0 SeralNo. 139338  Ranget 05"

PLEASE READ BEFORE USING THIS TRANSDUCER

This measurement device is manufactured to high precision standards. Our
factory tests prior to shipment assure its performance. To obtain the optimum
performance in your application, handle and install with care. Do not machine,
grind or tap permanent magnet core and coil assembly. Parmanent magnet core
and coils are matched sats; for best performance do not interchange cores.

TEST CONDITIONS
Primary connections | ___veliow d brown
[E] grounded . [ not grounded
Sacondary Connactions __ biack d mg
& grounded o 0 nat graunded
Secondary Midpoints | (s) ___Qreen 4y blue
{a) tied 1o () [ {a) not bed to {b)
Case Connections | O 9'0
Primary Excitation %@— o
Secondary Load OSMg otmsﬂnoa'ﬂdwlh_mfdl
TEST DATA e ORIy e
Qutput —_— Vol
—_—  voltsfinput voRs
Linearity Y . %ot full range output
Null {Combined Quadratura e MV {rmS)
and Harmonics)
Cutput-to-Input Phase Angle — degress [ leading (+)
[J lngging ()
Special Tests
INSPECTION & Workmanship B High Voltage Test
[X) Completanass of assembly
REMARKS
ACCEPTANCE Tested by Date
hspoehsd by Data
itary Inspection Date
(Whgn Reguirad)
——CHAE VITZ

NSORS
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Schaevitz
Linear Variable Differential Transducers

WARRANTY
Schaavitz instruments are warranted during a peniod of one year from date of
shipment 10 original purchaser 1o be free from defects in material and workmanship.
The liability of Seller under this warranty is limited to replacing or reépairing any
instrument or companent thereof which is returned by Buyer, at his expense, during
such period and which has not been subjected to misuse, neglect. Improper
instalfation, repalr, afteration, or accident. Seller shall have the rightto final deteemi-
nation as to the existence ant cause of a defect. In no avent shall Seller be liable
for colleteral or consequential damages. This warranty Is in lieu of any other
warranty, expressed, implied or statutory; and no agreement extending or modifying
It will b2 Dinding upen Saller unkess in wrlting and signad by aduly authorized officer.

RECEIVING INSPECTION
Every Schaevitz instrument is carefully mspected and is in periect working order al
the time of shipment. Each instrument should be checked &s soon as received. If
tha unit is damaged in any way, or fails to operate, a claim should immediately be
filed with the transportation company.

All units being returnad to the factory for any reasen require a Return Material
Authorization {RMA) number before they will be accepted, This number may be
obtained by calling the Repair Depariment at (800} 745-8008 with the fosowing
Information;

* Mode! Number = Quantity * Serial Numbers

* Symptons of the problem with the unit If being returned for service

* Original P.O. number of Schaevitz sales number, if under warranty

If a Schasvitz instrument requires service, first contact the nearest Schaevitz
representatve. They may ba able to solve the problem without returning the unit to
the factory. If it is determined that factory service i required, call the Repair
Department for an RMA number before retum

INQUIRIES

Address all Inguinas on operation or appications 10 your nesrest Sales Raprasentative;
of to Sales Manager. Schaevitz, 1000 Lucas Wiy, Hampton, Virginia

North American Operations European Operations
Schaevitz Sensors Schaevitz Sensors
1000 Lucas Way 543 pewich Road
Hampton, Virginia 23668 Slough, Berks SL1 4EG
800/745-8008 United Kingdam
FAX: BDO(745-6004 (0753) 537622

FAX: [0753) 823563

8200038-000
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Schaevitz Sensors

HAMPTON, VIRGINIA

B R R

FINAL TEST LVDT MER 500 ASSY
02560411-000

RANGE +/=.5 Inches S/N J39338
INDEPENDENT LINEARITY DATA LEAST SQUARES LINE 2009-12-7

MEASURED MEASURED CALC. CALC,

Inches Volts RMS Volts RMS DEVIATION
-0.5000 -2.4099 -2.4098 -0.0001
-0.4000 -1.9303 -1.9280 -0.0023
-0.3000 -1.4457 -1.4462 +0.0005
-0.2000 -0.9635 -0.9644 +0.0009
-0.1000 -0.4825 -0.482¢6 +0.0000
+0.1000 +0.4825 +0.4810 +0.0015
+0.2000 +0.9639 +0.9628 +0.0011
+0.3000 +1.4450 +1.4448 +0.0004
+0.4000 +1.9280 +1.9264 +0.001¢
+0.5000 +2.4046 +2.4082 -0.0036

Linearity = 0.08%
Sensitivity =~1.6061 mv/Volts RMS/.001 Inches
NULL [actual} =0.0027 Volts RMS

Tested by Chaogang Bai Inspected by &0&"
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10.
Catalogo da Valvula de Bloqueio da MIPEL

4 Linha 9103

Valvulas de Esfera Monobloco em Latéo Niquelado PN 30 435 psi (WOG)

Line 9103 Linea 9103

Threaded Split Body Ball Vaive in Vadivulas Esféricas Monoblogue en
UMA EMPRESA LUPATECH Nickel-Plated Brass PN 30 435 psi (WOG)  Latdn Niquelado PN30 435 psi (WOG)

Bitola Dimensées mm/(polegadas)
Dimensions mm/(inches) * Dimensiones mm/(pulgada)

Size

Medida
A B c
DN NPS
6 174" 43/(1,69) 42/(1,68) 97,5/(3,53) 10/(0,39)
10 /8" 43/(1,69) 42/(1,65) 97,5/(3,83) 10/(0,39)
15 172" 47/(1,85) 46,5/(1,89) 97,6/(3,89) 14/(0,55)
20 3/4" 54,5/2,14) 51/(2) 97,5/(3,83) 18,5/(0,72)
25 1 ©4/(2,61) 51,6/(2,02) 110/(4,33) 23/{0,90)
32 1174 72,6/(2,86) 66,6/(2,61) 139/(647) 29/(1,14)
40 172" 81/(3,18) 71/(2,79) 139/(647) 36/(1,41) R
80 2" 95,5/(3,75) 80/(3,14) 165/(6,49) 45/(1,77) -MWT: PN 30 435 psi (WOG)
-PMT: PN 30 435 psi (WOG)
65 2.4/2" 125/(4,92) 110/(4,33) 218/(8,58) 62/(2,34)
2 ~Temperatura de Trabalho: -10* 2 20°C
0 3" 148/(5,82) 116/(4,64) 218/(8,58) 75/(2,95) “Working Temperaturs: ~10~ 3.90°C
100 4" 173/(6,81) 130/(5,11) 218/(8,58) 97/(3,81) -Temperatura de Trabajo: -10° 8 90°C
V Como Especificar - 9103 Ny
How to Specify - 9103 * Como Determinar - 9103
| Tipo de Valvula/Classe de Pressdo Material do Corpo Esfera + Hoste Passagem Vedagdes Tipo de Acoplamento. Diémetro
Type of Valve/Pressure Rating Boly Materiai Bail + Stem Port Seals Ends Size
Clase de Presion Material Cuempo Esfers + Véstago Passje Selios Medida
of - 14"
3 -3m"
9103 Valvulas de Esfera Monobloco em 05-1/2"
Latéio Niquelacio PN 30 495 psi Sy 8- 34"
5100 Thraadect Spit Body e Valve in 1 - Latlio Niquelado ey, s R Eliss 10-1"
Nicket-Plated Brass PN 80485 psi 1 - Nickel-Plated Brass 1- Laton Niquetado e, 2-PT 13- 1.4/4"
9105 Vitvulas Esféricas Monobloguo en 1~ Laton Niquoiado 16-1.4/2%
Laton Niquelado PN 0435 psi 2.2
25-21/2"
-3
40- 4"

Exemplo; 9.1031.12.01.10 - Vlvubs ds Esfora Monobloco em Latao Niqualado PN 30 435 psi, linha 9103, Compo em Latéio Niquolado, Esfara ¢ Haste em Latdo Niquelado, PP, Vedagiio em PTFE, Acoplamento NPT, 1"
Examphe: 9,1Q81.1201.10 - Threaded Spfit Sody Boll Val in Nickoi-Plated Brass PN 30435 psi, Linc 6108, Body in Nickel-Platod Brass, Ball and Stom in Nickok-Plaiod Brass, B, Scals in PTFE, Ends NPT, 1* |
\E;smpvc; 9.10.91.1201.10- Valvulas Esféricas Laton Ni psi, Linga 9108, Cutipo en Laton Niquelado, Esfora y Vastago on Laton Niquelado, PT, Seilos en PTFE, Acoplador NPT, 17 /
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