MAM-2000

GEMERAL

MAM-2000 series is a new all metal type flowmeater. MAM-

2000 series integrates formerly separate functional
devices to facilitate mounting in restricted spaces. Suit-
able for liquid, gas and steam applications requiring
installation anto vertical pipes. Madular additional func-
tions are integrated in basic local indicator.

FEATURES

I1 Standardized total length
Easy piping with standardized product concept of
250mm total length. (Sizes are 15mm to 100mm)

Id Strong chemical properties
Stainless steel (equivalent to SUS316L) is adopted
as standard material.

I Medular parts construction
Easy maintenance is available with modular parts.

11 Adapting to CE marking to satisfy EL) EMC re-
quirements

A HART® communication protocol (Qption) can be
connected.

|1 Ex-proof type version is available. [Ex ia [IC T4, TZ2]
and CENELEC (ATEX) certification will be avail-
able by the end of 2001.

Id Ex-proot high temperature version is available [Ex
ia 11C T2] (MAX. 252°C).
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Electric transmitter modula
Alarm transmizslon mudule

Integration indication module

Scale plate

Basic module [Lozal indicator)

HART# is a registe red trademark of the HARTE® Communication Foundation
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| Tube VVariable Area Flowmeter

STANDARD SPECIFICATION

* SIZE

Meater size ¢ 15mm ~ 1 00mm
* COMMECTION SIZE :

154 ~ 1004 (IS flange )

172" ~ 4" (ANSI flanga)

Mote)  Cnly JIS 20K flange is available for connection sizes 154 to 404,

In casa of JIS 10K, the dimension is 2 mm thicker than
standard dimansior.
Other flanges dimersions do not chamge.
* PRESSURE RATING
Flange connaction  : JIS 10K RF, IS 20K RF,
AMSI Class 150, 200 RFE

Maote) Max. operating pressure subjects to fluid temperature.

Ploass rafer to eithar flange rating JIS B 2222 or ASMEANSI BG5S,

* FLUID TEMPERATURE
-B0 =~ +200°C {In case of no additional function)
In casa that additional function is needed, refar to balow tabla.

(LniEC)
Ambient Empartura
Mekr Additioral GEreral purposs Intinrsically sak version
slza function {Mon Ex) T4 T2
=i <BIC < =
E2 200 180 136 183
E2HT A0 a0 125 282
15 Tz 200 =]
25 TZHT W) 130 -
Ko 200 200 136 25
K SHT 300 a0 125 200
=] 200 166 136 165
E2HT 00 a0 136 282
Tz 180 ]
= TZHT 00 100 -
Ko* 200 200 136 A0
K SHT 00 a0 136 282
E2 200 150 135 150
E2HT 00 280 136 282
el Tz 150 ™
100 TZHT am s -
[ 200 200 135 200
K SHT 00 00 136 282

Hota) The askrisk® stands for -
Limigh alarm, BAca alarm, of Drhigh and ko alarm, as the cass may be.

# AMBIENT TEMPERATURE
-25 — +120eC (Mo additional function)
-25 — +60RC (With addifional function E2KYTZ)
=20 — 4807 (Intrinsically Safe varsion)

* MATERIAL
Watted part : Stainless steal (aquivalant to SS316L)
Alumina caramic (41,0,
“With damper

® FLOW RANGE

25 ~ 100000 L'h (Watar, 20°C)
0.7 ~ GO0 m3dh (Air, OMPa, 20°C)
* ACCURACY (LOCAL IMDICATICN )
: Standard =1 .6%FES.

ADDITIONAL FUNCTIONS

Functions
Function Funetion code| Description
Lozal irdication None Basic mods
Electric: transmitter JE2 Capable of combining with all types
HART communication THC Capablz of combining with E2
High alamm (1 paints) L]
Low alamm (1 points) KB Choose one entry only
High ard ke alarm (2 points) KD
Total indization JEZTZ | Mot avaiable or nirinsically sale version (1)
TS {Intinzically sak version) il Impessible to select kolal rdication (TZ)
Extension for high lBmperaturs MHT Belerto fluid temperabure speciication
Cable entry 1/2MPT (F) MNP
Cable entry G 102 (F) THG Choose one entry only
Cable eniry Waler tight conneclor MG
Refier to type code tabls

Electric transmitter (Code:E2)

It i possible to add transmission function of 0to 10026 of flow signal with
2owira, 4 1o 20ma cumant output by irstallation of non-contact s, non
Fiyetaresiz alectic transmittar to local indicator of basic modal,

This EST alectric transmittar can be salected from infrinsically safe
varsion under obsardng Japanase standard.

In addition to this, HART® communication function is available and this
HARTE function & also applicable to for function of multi drop. (Code : HC)

Basic spacification
Power supply voltage 12 = 30V DC
18 ~ 30V DC
{In caza of HART® salection)
Currant output : 4= 20mA
(Max output 20.4ma = 102 5%,
Output accuracy . *=1.07FS.
Repaatability o = 01%ES
Power supply fluctuation influence :  =0.1%F.5.
Load resistance influence o =04%ES.
Max load

Supply voltage (Vi-12V «

= ]
22{mA)
Wiring

Load resistance

—L_

Power _L_
BURRYY 7] A20mA

11+

NN

* STANDARD SCALE LENGTH
: approe. 100mm
# BANGE ABILITY 10
{Range ability can ba 10 : 2 dependent on specification))
# [NDICATOR CONSTRUCTION
Pratection class IPES (IEC 529)
Equivalentto NEMA 1242

* FINISH
Standard : Malarmine resin (Painting only indicator coser)
Calar ¢ Munsall 75BG44.5
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Integrator and pulse transmitter (Code:E2/... [TZ)

Integrator recaives signal from elactric tranamitter and indicates total
flow which is transformed into spacified total mte in & digits in red LED.
In addition, extamal output of 2caled pulzs is provided. (Open collec-
tor output)
410 20mA of elactric transmittancs can ba usad simultanaously.
Mote)  Intrinsically safe varsion for integrator is not available.
TZ basic specification
Power supply voltage : 14 -~ 30V DC

Currant output s 4 - 20mA
Power consumption  : Max 2W
Pulza output : Opean collector output
FPulse width B0ms (fix)
Powarsupply 10 -~ 20V DC, Max, 50maA
Parmissible power consumption 0.25W
Count rate 2 10 =~ 10990 c'h (Scaled to indication count)

IMtegration accuracy  : Within =1.0% F.5. of cument output

Wiring
Supply valtags+
14-30V DG -|—

LN S

ezt [~

Pulss output + {_F

e
e A

Alarm transmitter (Code:KB/EKLU/KD)

It is possible to add alarmn function by installing alam PCR o local
indicator of basic modal.
Low alarm, high alammor high and low alarm can be selactad for
alamm mode.

Low alarm (Code ;. KB)

High alarm s (Code : KU

High and low alarm : {Code : KD)

Alarm output specification (NAMUR)

Typea : Proimity switch SC3.5-NO-Y
{HAMUR rating)
Power supply voliage : 8VDE
Operating current : OM 2 more than 3ma, OFF : balow 1ma

Teminal Mo.

Alarm oulput Lo High

Plug colour Black Gy
Tenmrinal Mo, 1 2 3 4 5 &
Pelarity - + - + /”'r

malema flow sensors

MAM-2000

Enclosure (Code:™/JI}

Intrinzically safe varsion under Japanase standard is availabla for
additional functions such as an electric transmitter or an alam
output function and tha both.
Japanesa /S standard : Exia llCT4, T2
(TS Certification Mo.C45336, C15235)
Intringzically safe spacification of alactric transmitter
Rating
Max voltage for intrinsically safe circuit (L) oy
Max currant for intrinsically safe circuit (1i) 100 ma
Max powear consumption for intinsically safe circuit (Pi) 1W
Capacitance inside intrinsically safe circuit (Ci) 20nF
Inductanca inside intrinsically safa circuit {Li) =0

Intrinsically safe spacification of alarm transmitter

Rating

Max voltage for intrinzically safe circuit (L) 16Y
Max current for intrinsically safe circuit (1i) 52 mA
Max power consumption for intinsically safe circuit (Pi) 169 mW
Capacitance inside intrinsically safe circuit (Gi) 150nF
Inductance inside intrinsically safa circuit {Li) 150uH

Extension for high temperature specification (Code:HT)

In case application fiuid temperature baing over 200°C, installation of extan-
sion will be needad for protection o indication systam, transmitter, etc.
Indication part is extended 80 mm perpendicular to the scale plate
from standard installation point and to ensure heat is insulation.

Cable entry

Salect from following
Watar tight resin connector
G172 F) (Code:HG)
1/2NPT (F}) (Code:MP)
Watar tight metallic connector (Coda:MGC)

(Code: MoneStandard)

Damper

A damper can be provided for gas or liquid application with haavy
pulsation to prevent fluctuation of indication and output.

A plunger for damper is made of alumina caramic (ALD,) which has
high anticomosive property and durability against abrasion.

Plunger { AlCs)
Damping tubs
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Flow rate table

al Tube VVariable Area Flowmeter

wesee |0 T i | A
15 251000 Q7-25 21-5.0
25 BI0-6300 14-170 2.4-10.3
50 E300-25000 80~800 1.2-104
a0 25000—40000 550400 16-8.9
100 BB00-100000 12.0

Imdicated flow rate is value of 20°C water flowe Air flow rate is con-
varted valus of OMPa (1atm) 200C flow to OMPa (1atm) 0%, Both of
them shows max flow mnge whan the measurament range is 10:1.

Selection of meter size

1. Liquid application
Flow rates on the model cods table are for liquid application aquiva-
lent to water (Sp. Gr. 1.0 and Viscosity 1.0 mPa-2). If actual fluid
condition has differant valuss, a convarsion caleulation is requirad
par following formula:
Ow =002.50¢ ((7.54)-1)
O+ Water corwe riad flow rate (méh)
Q¢ Flow rate of actual fluid (m#h)

. Spacific density of actual fluid (gfom®)

In case water convertad flow rateis close to the high limit of each
metar siza, mater size must be salactad by refarance to viscosity

factor in the tabla.

Refar to balow table for viscosity limit of each metar siza.

Meter size Max water corverbed flow rate Upper limit of viscosity
Lh mPa:s
15 1000 30
= G300 150
50 25000 200
&0 40000 200
100 100000 200

2. Gas application

Flow rates on the model code table are measurable flow rates for air
0oz, OMPa {(1atm). If actual fluid condition has different from values,
a corversion calculation is performed by the following formula:

QA =004 BN Ty X 27+ n 0107134

QA Converted flow rate in air 002, OMPa [m¥hinor]

O Flow rate of gas to be measurad [m¥hinar]

¢ Spacific weigth of gas to ba measurad (ka'm?)

P . Operating pressurs (MPa)

t : Operating tempe matura (°C)
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MAM-2000

STANDARD FLOW RATE TABLE FOR LIQUID

Fluid specification : Water, Sp. Gr. 1.0 and Viscosity 1.0 cP

10085 Flow rates Range ability
Metsr sizs conn, size Mokl oo o = — —
EETE z5 | 525 DOEO (25 DE-04
TR a0 | 640 CoE-0 0 G106
TR B0 | 1z-60 DO120.08 D21
A1 T R YRR DA &
15 154 (12) A ETE 180 | 15150 05015 02525
204 (24 CETTEC |
e 611 250 | 25250 OORE0.5 0.4
711 400 | do-d00 C0d-0.4 Qe
BT 600 | 60-B00 D0S-08 110
e 1000 | 100-1000 541 1515
2111 GO0 | G100 OO0 110
-2z 1000 | 100-1000 @11 1515
25 (A1) hAM-2z 331 1500 | 150-1500 DAE15 Z5-25
28 o012 | saseze 4 21 2500 | Zs0-zEon = 340
3511 000 | don-doon Da-d =)
T = ] BT 10160
5111 B000 | Go0-6000 D66 10100
o B0A (27 pAM-25 |1 5211 10000 | 1000-1 0000 110 15-150
ESA2 12y | memas g 5311 15000 | 1500-15000 1515 26250
T 5000 | 2500-25000 2525 A0-4001
o BOA (7] MAM-ZT | 7111 25000 | 2500-25000 2525 40-400
1004 (4] paM-2E 721 40000 | 4000-40000 4-40 B0-600
112 BOO00 | BOO0-S0000 &0 1001000
1e0 1008 (4 hsnzE a1z 00000 | 100001 00000 10100 1501500

STANDARD FLOW RATE TABLE FOR GAS

Fluid specification : AlIR, Temperature 0°C and Pressure 0 MPa

i . 10085 Flow rats Range ability
Metsr size Conn, size Mol code i Ty h e
-3 o7 00707 TO-TO0 0001 -0
-z 1 011 0000 0.0015-0.015
BES ] 15 01515 150-1500 0.0025-0,025
) 43 2 0.2 D200 0.003-0.03
15 154 (12) MaM-21 1 -1532 35 0.35-3.5 FEC-IS00 0.008-0.06
204 (34" MAM-22 11
T -6 5 0545 NS00 0.008-0.08
-7E 10 1-10 0001 OO 05015
g 12 12412 1200-1 2000 00802
-i7eR 18 1.8-18 180015000 0.08-0.5 -
BT 25 2,525 2E00-25000 00404 GEJ
-3 12 1.2412 1200-1 2000 0oe-nz 3
-3za 20 220 0020000 008403 o
aBA (1) VAM-25 1 -3 =] 3,535 FE00-35000 00806 [
25 s0A(1 112" VA28 1 -3430 50 550 EON0-S0000 0.08-0.8 8
3532 an 880 BOO0-S0000 gz et
-3420 100 10100 0000100000 0.151.5 <
3522 160 15150 15000-150000 02525 v
-513 an 850 BO000-S00000 niz1z %
-Gz 100 10100 00100000 0.151.5 %
s0A(2') VA5 1 -5a% 150 15150 15000-150000 02525 >
50 esA(2112) aM-28 1 5342 180 18180 AS000-1 80000 0,33 3}
-5122 200 O0-200 SO000-200000 - 0
-5z 0 35-350 SE000-250000 066 E
-5EER 00 BO-E00 BOC00-E00000 1-10 —_
BOA (37 MAKM-z7 L1 -TiE 0 35-350 BE000-350000 0,66 %
® 1004 (4" MAM-Z8 11 TR 400 40400 40000400000 077 E
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MODEL CODE

Mam-2 - Specification Fluid : liquid Fluid : gas
1 15A(1/2%)
P Z0AEAT) 25-1000 o O.7-28
3 254(17) _m_ %)
Comnection | 4 a0A(1 172" (L'h) fan-ga0n oc 1170
size 5 S0AL2%) =G oMPa
. SEAZ 1) water BI-ZH000 air B0-E00
7 B0AL5%) S5000-40000
8 10044 DE00-1 00 a50-400
1 JIS10K RF Min. connection size 508
. 2 JIg 20 RF
Flange atimg = ANS| Class150 AF Applcabis for all typss
=] AMSI Class 300 AF
Main makial 1 Ecpivalent te S8US316L Cnly SUS318L
-1 Meter sizs 15 Cornection size : 154, 204
-3 Meter size 25 Cornection size : 254, 404
Meter gize -5 Meter size 50 Cornection size | 50A, B5A
-7 Meter size 80 Conneclion size : 80A, 1004
- Meter size 100 Canneclion size : 1004 k4
Inzide of tapered ubs Tapzred ube typs {Maker salection cods)
Flaat Flaat typs {Maker salection cods)
1 Moot providesd 15-504: Standarnd X
Float damper z Provided 1004 Sandard Stardard
/E2 | Electric franzmitter Applcabde for all typss
MG | HART communication Requirsd to select electric tansmithar
Transmitter ML | Wit high alarm {1 paint)
funciton KB | With low alarm (1 paint) Choose one entry only
Additioral KD | With high ard |ow alarm (2 points)
furction TZ | Inbegrator Freauired i sebec | dledric trensrviter, nok aveilbds for inirinsizelly safe version
Weather proof M s Impossible & salect otal indication ((TZ)
High temperaturs MHT | With sxension Applcable for all typss
MNP | MPT12(F)
Cable entry IGH | G1&R Choose one entry only
THEG | With rmetalic weater ight connector

Malema Flow Sensors ¢ 1060 South Rogers Circle o
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MAM-2000
. . !

SIZE AND WEIGHT

@ | |

@ l

=]

(138)
oL —— 1
L

@ ] | :
B 181
o I (B) (181)
| EI\ [ [=X Dascription Material
i} m Tapered tube SUS316L (Equ.)
.::D @ Flange SUS316L (Equ.)
Functicn : HT \ || L} Float (ass'y) SUS316L (Equ.)
@ Float guide SUS316L (Equ.)
L Float stop SUS316L (Equ.)
@ (6} Snap ring SUS31EL (Equ.)
I ; 7 Case ADC 12
T & Damper AlzOn
= Mote) Snap ring is asssmbled on uppsr side for meter size 154
LY | Damper is provided only for gas or stearn application for meter
size 1004, o
I:B'I ] Additional functiore such as eectric ransmitter, alarm ()
I trarsmitter urit, integration unit can be integrated inside the %
hiuging, if required.
o
LL
8
Metar si Connestion i Range akility Approe. weight (k) o
reme neclon sz L BT nt. chameter 4 W JE 10K 15 20K ANSI 150 ANEI 300 <
16 {1/27) 250 - 3.6 55 a6 Q
18 203" 250 107 (187) 20 nas 4.0 3.8 45 %
25 (1) 250 - 56 52 52 =
25 ——— 119199} 32 1105 Y
401 1/2% 250 - &4 &1 8.0 >
502" 250 ] 87 &7 2.1 07 ()
&0 __ 132 (212) &5 1235
65 (2 1/2%) 250 105 105 11.5 13.5 -%
a0 (3 250 (300M) _ 12.0 14,0 15.0 180 =
a0 103 (100%) 250 (300M) 148 (229) a8 =28 125 18.0 175 270 =
103 100 (4% 250 (300M) 158 (238) 114 1235 14.0 18.0 18,0 270 %
1* Size within the bradksts () is for flangs rating : ANSI300 E
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al Tube VVariable Area Flowmeter

STANDARD SCALE GRADUATION

Scale spacification is par following 16 standand scale graduation.
Max scale is calculated by flow rate conversion after confirming actual specifications.
Tharefora be sure to inform us standard flow range.

1P 5 16 20 2 ap
RN R RS N X >
10 22 P == - np._o 21 X M
- = = 152 = = -
8= 0-= 0= Sy = 2= iy
— = = — b— = 20—
E— 75 — é n— f— L= _
= = = = n— = -
= 1= 5= = = == n-—
e a5 = = = 5 s = e
17 L g = 5= s o 15
" il o o 1 e 0
a5 W 60~ M, 8l I
a0 E“““ :-'.',,“ ..,“?;1-."“ Gl ?5""“-. et EU-L.,::-
g = = ~— Bl 1) -
My — Bany) . et e gy
| Sy 11 e - _:: _:: Bl —
— N-—— = 40— - — -
= i — — 40— an— —
— = n—= — — — W
ed = a—-— EEI_'E - — — -
= = = - i aamet 20— ag-—
L e U= 77 s B 3
" ' b 'l 1~ - =

Metal Tube Variable Area Flowmeter
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