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The information contained herein is subject to change without notice.
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QR Golden Rules

HSdsS

L =T
FS +05%/RD +x10%
(Option : £0.1 % of F.S / £0.5 % R.D)
® THA
+0.2 % of Full Scale
& MAN HEr
< 0.05% of span
L LIEERY
0.1~0.2 bar 0|35}
* ST
< 01=x
* SHHS
(0.1 ~ 100) m/sec
¢ SCH2H|E
35:1 (&M 50:1)
s
CIAZY 0| X|A| : &=AQE AN HE 5
EALEAN N Y 2, Y U g

¢ 3H

2, Hx|
*ZIHY (M)

DC 24 V +10%, < 100 mA

AC 100-240V +10%, <1Owatts (Option)
& =HMST (7]12)

MO 4 ~ 20 mA, 4-Wire (Std.)

Pulse (Option)

* 22 7ot

0.1 ~ 0.3 Barg
@ | 7751(3} 'r}(&' v)
(50 157 (3 /(e
1000(2491);
! 100(249.1) = =
2
2 /
3 /
§ 10(24.9) ’,/ / L
= l | ||
/ 1]
1(2.49) /[
1 10 100 1000 10,000
1.7 “”n {170) (1700) (17.000)
scfm
(nm3/hr)
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R Golden

Table Flow Velocity vs. Flow Volume (& ZFS-2F) unit: L/min, L/h, m3/h, ke/h

Pipe Size L/min m3/h Pressure
/Temp’

£~ S £~ Oil/Liquid Press’/Temp’
15A Ys-inch 0.83 8.83 0.05 0.53 JP-8 5.2Bar/110°C
15A Ys-inch 1.00 10.00 0.06 0.60 Mixed 1Bar/60°C
Liquid
15A Ys-inch 0.71 25.00 0.04 1.50 Diesel 0.1Bar/20°C
(42.85) (1,500)
20A 34-inch 1.42 50.00 0.08 3.00 Diesel 0.1Bar/20°'C
(85.71) (3,000)
20A %-inch 4.33 41.70 0.26 2.50 JP-8 2Bar/150'C
20A %-inch 8.66 83.30 0.52 5.00 JP-8 2.5Bar/150°C
25A 1-inch 4.66 166.7 0.28 10.00 Liquid 1Bar/60°C
25A 1-inch 0.83 33.30 0.05 2.00 Ethanol 3Bar/30°C
25A 1-inch 333 33.30 0.20 2.00 Liquid 0.9Bar/50°C
25A 1-inch 20 24,167 42 1,450 Water-Glycol 3Bar/-20~70°C
32A 11/4- 2.57 90.00 0.15 5.40 Kerosene 4~10Bar/
inch -15~20'C
40A 1Y%»-inch 10.00 100.0 0.60 6.00 Liquid 2Bar/60'C
40A 1Y2-inch 133 50.00 0.08 3.00 Water 3Bar/60'C
40A 1Y%»-inch 259 316,666 543 19,000 Demi Water 9Bar/90'C
40A 1%-inch 4.00 140.0 0.24 8.40 Kerosene 4~10Bar/
-15~20'C
50A 2-inch 233 83.30 0.14 5.00 Water 2Bar/
60'C
50A 2-inch 9.42 330.0 0.56 19.80 Kerosene 4~10Bar/
-15~20'C
65A 2Y>- 19.00 666.7 1.14 40.00 JP-8 5.2Bar/
inch 110'C
80A 2-inch 22.85 800.0 1.37 48.00 Kerosene 4~10Bar/
-15~20'C
80A 3-inch 23.83 833.3 0.8 8.00 Liquid 0.83Bar/60'C
80A 3-inch 28.50 1,000 1.71 60.00 Ethylene 4Bar/20'C
=) Glycol
B2 AxsiD XY = 80A 3-inch 28.50 1,000 1.71 60.00 JP-8 2Bar/150'C
2 (A 5 Y9l
7+ 20f Cho 80A 3-inch 56.66 2,000 3.40 120.0 Water 3Bar/20°C
(0.1~ 10) m/s2| & LHOf|
M OEf 272 "oA|Q.
_ 100A 4-inch 4.74 1,600 2.74 96.00 Kerosene 4~10Bar/
E ALY HETH(1~3) -15~20'C
m/sQl 24 S MEHSIA| L.
100A 4-inch 4.74 1,600 2.74 104.0 JP-8 5.2Bar/110°'C
EHE A AN AL
E M || K& = : .
x| Z,PO._IBTACI’E. ™ 125A 5-inch 85.66 3,000 5.14 180.0 JP-8 5.2Bar/110°C
2202 10 m/sO|Lf. 250A 10-inch 0.23 8.33 14.3 500 Diesel Oil 0.8~11Bar/25~40'C
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QR Golden Rules

¢S & Ed2E
OHH| : -40 ~ 100 °C (-50 ~ 212 °F) &4: -70 ~ 400 °C (-94 ~ 752 °F)
HiZH2 & : 300 °C 0|4 (572 °F)
st -4 ~ 176 °F (-20 ~ 80°C) 24 :-70 ~ 100 °C (-94 ~ 212 °F)

® 9 %2 Hel (YRR
Q= fitting : 500 psig (35 barg)
150 Ib, JIS 10k RF, PN16 DIN Flange ((-40 ~ 150) °C ((-40 ~ 302) °F)) : 230 psig (15.9 barg)
150 Ib, JIS 10k RF, PN16 DIN Flange (121 °C (250 °F)) : 185 psig (12.8 barg)
150 Ib, JIS 10k RF, PN16 DIN Flange (400 °C (752 °F)) : 155 psig (10.7 barg)
NPT ((-40 ~ 150) °C ((-40 ~ 302) °F)) : 508 psig (35 barg)

® AHEA
CIAZ20] XA : =Al&F L HA EE 5T
ZAEXAMA HY 2 X 16 BHE2IO|E LCD & Alarm 7| &
AZ|Eof| BAE 2|22 AQX| EE= RS-485S QIE{HH| 0|2 0f 2[$ Windowd O =7
ZPES KL 1 (0 ~100) %
Saket] : m’/h(m’), L/h(L), mL/h(mL), Nm’/h(Nm’), Sm’/h(Sm’), kg/h(kg)
SChA|ZE/ B 4=KX] : (0.1) sec /05 ~ 5
Zero & Span
& T
10Xt2|9| &
2 o9 H

—_
Software EE

Ok

HEEQ] (9,999,999,99.9 Count),
%7 (0000. / 000.0/ 00.00 / 0.000
HEEA & 2|22 29X[0f 2siM [2E 7Hs

10

T

rir

¢ LT EQ|0] (Option) : 2 1~249, 966~115,200 bps
Windows® Software 16MB RAM AtE ( |2 8MB RAM A X))
RS-485S 4 M & : mAl MM A 2 4 U I 57
#717|5 : Zero Cut-Off ZH, M&3} =X, Save / Load 2, QLA = &9l

ALY
XY E-EXE]

D/P Sensor — STS316 (Option : STS316L)
Flow Body — Seamless STS304 (Option : STS316, STS316L)

¢ A 2H

Hb2 10| P67 & HIZX| S Q|5 CASE (Ex d IIC T6: 4= AHEE)

2 X ¥%2" PF EE= Exp Cable Gland(SS) 22C
& SEA S HAZA (MEHALY)
Thread, Cone & Thread tubing(400Bar), Lok, ANSI 150lb Flange, JIS 10k RF Flange

LI
Ex (Ex d IIC T6)
CE (CASE ™H|)
KCS Certificate
Atex Certificate
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S|4 AIQE & EE KC-7730L(0) _ 47,22

Al A2 A3
0000

[ FN-MASS FLOWMETER
00666
———9
n \
\
\
a ) &) \
0| (O \
o e) \

Temperature sensor

L Differential Pressure Sensor
.
KAMO Hd2 MEA APYO)| wat HEE 4 ASLICH -> [HY SA=H = £k mm

Size H L

15A 309 300

20A 309 300

25A 319 300

32A 319 300

40A 329 300

50A 339 300

65A 349 300

80A 369 350

100A 389 400

125A 409 409

150A 429 451

200A 449 522

250A 469 602

300A 499 672
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aR Golden Rules

Series (FNZ!2kE!

%)

A 7F omUx AL EX 9EEE 53 BEAY A DI O UMY MEA
KC-77 | | - | | g =3 I 1 T, N O O O
1 2 3 45 6 7 8 9 10 11 12 13 14 15
& Al Code 1 A Code 8 | | w2° (M) Code 13
— DC 24V +10 %, 100 mA 2 64.4 °F(18 °C) 14.7 psig (1.103 barg) A
General type : Liquid S | FAC100-240V £10 %, (Option) 3 32 °F(0 °C) 147 psig (1103 barg) B
General type : Ol E0O Agency approved, customer specified W
Hazardous-Area Location Endosure| FM153K ~
£3 (49 Code 9
Agency approved, customer W
specified RS-485S & 4-20mA, 4-Wire (Std.) 1 AHHL Code 14
Pulse (Option) 2 Low pressure 1
" Below 145 psig (10 barg)
— - Agency approved, customer specified w Medium pressure M
i1 4 Code 2 Below 435 psig (30 barg) (Option)
DIN Flange D EINESS Code 10 High pressure H
ANSI FI A Below 2,900 psig (200 barg) (Option)
ange No Readout NR —
Agency approved, customer specified W
JIS Flange J Digital Display DD
Agency approved, customer spec’ w Agency approved, customer specified | W
A EHALQF Code 15
= i B 400" i
Ha Apof 13 Code 345 oxas Code 11 Oerating temp’: max 400'C Option
Size DIN | 150 Ib3IS 10k| | Horizontal Left to Right or Vertical UP | 1 Pulse Qi
1/2" (DN15) D2 E2 12 Hori;ontal Right to Left or 5 Agency approved, customer specified w
3/4” (DN20) D3 | F3 | g3 | [Yertical Down —
Agency approved, customer specified W
1" (DN25) D4 F4 J4
1-1/4” (DN32 D5 F5 J5
7 (DN40) 5 ™10 (A H|) Code 12
1-1/2” D6 F6 J
( ) Standard Calibration (Small Szie) A
2" (DN50) b7 Fr I/ Water, only for 2” and small pipe Size
2-1/2" (DN65) D8 F8 & Water, only for 2” and large pipe size D
3" (DN&0) D9 ko g9 Customer Calibration
4’ (DN100) D11 | F11 | 11 | oo B
5" (DN125) D12 | F12 s Agency approved, customer specified| W
6" (DN150) D13 F13 J13
8” (DN200) D15 | F15 | Ji5
10" (DN250) D16 | F16 | J16
12" (DN300) D17 F17 | J17
Agency approved, customer specified W
25° Code 6,7
Hazardous-Area Location Enclosure 2
P67 N2
Agency approved, customer specified| W
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QR Golden Rule

(=)
AR
Term Real gas Perfect gas
Equation of state pV =ZRT pV =RT
Compressibility factor Z Z=1
Isothermal deviation poP(V) _,_p(oz
factor “vlep ), z\ep), r=1
Isobaric deviation
le(i) _1_1[2) X=0
factor vier), = zler),
Isentropicexponent K:_K(@J _7 Kz}l:B_,,
(K) plav), ¥

7 | AP Al

K_T'Z/K 1 - ﬂ4 l - z_()\‘—1)/1(‘
8 = 4 _2/x
k=1 A1-=-0"7 1—%
K = isentropic exponent

7 =pressure ratio
/ =diameter ratio

TEA LA
C
qm 4 8—d2 \JZAppl
1-p
qy =dn
P

q, =mass flow rate[kg/s]
g, = volumetric flow rate[m’/s]

p, =upstream density[kg/m’]
Ap = differential pressure|Pa]
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APPLICATION

€ Simply select to suit the application

Aoplicati T Mass Flowmeter
ppiication ype FN-MASS FLOWMETER
Liquid (0]
Object of Gas o)
Measurement Vaper 0
steam 0]
control (0]
Application Monitor 6]
Supply (0]
Temperature Gas — 40 to 100’C (Option:400°C)
Liguid & Oil —40 to 100°C(Option:400'C)
. Steam —20 to 200°C(Option:400'C)
Operating
condition Pressure 10 barg / 30 barg / Max 200 barg
Pressure loss Negligible
Range ability Large
Bore @10 to @500
Installing Straight upstream 7D
condition Pipe length downstream 3D
Piping work Required
Explosion-proofing (©)
Gas +0.5% F.S(Option: 0.1%)
Accuracy Liquid & Oil +0.5% F.S(Option: 0..1%)
Steam +0.5% F.S(Option: 0.1%)
Performance Gas 0.1~100 m/s
Velocity Liquid & Oil 0.1~100 m/s
Steam 0.1~100 m/s
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