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Flow Coefficient (CV) ol s porho
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Q=C,{/AP/G

Cv%
(/,)G
=)

N
Q/&’Ib Q = Capacity in gallons per minute
C, = Valve sizing coefficient determined experimentally for
¢ e each style and size of valve, using water at standard
/ conditions as the test fluid
/ AP = Pressure differential in psi
’ F “'GValve opemf‘; 5% . i G = Specific gravity of fluid (water at 60°F = 1.0000)

By s o oSl Kv=0.865Cv

Cv =116 Kv A
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Gate Valve

Closed Gate
Valve

Hand-Operated
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Check Valve 2

Butterfly Valve

Flanged Valve

Flanged Valve 2

Angle Valve
Hand-Operated

Angle Globe
Valve

Relief Valve

Angle Valve

Angle Blowdown
Valve

Ball

Normally Closed
Ball

Diaghragm

Plug Valve

‘:.'.ué
E Solenoid Valve : E%] 4-way Plug >
: Valve
Hydraulic Valve —g 4-way Valve -
5 N
Electro-Hydraulic e
Motor-Operated : Valve e
Valve E E
- Ii] Balanced Diaphragm
. : Gate Valve
Pilot Gate Valve : X
Déﬂ Spring Gale Valve
Weight Gate %
© D] vaive : D"v Ram Valve
: [E] Powered Valve -III- Slide Valve [ i !
: : I Metering Cok ‘I [’
: g.é]” Float-Operated : |;E| etering Loke |
: Valve : E
i : |I| Knife Valve i
: [:ﬁ:] Needle Valve : E T
: : [% Excess Flow :
: X:] 3-Way Valve Valve T
: z [>I<] Post Indicator :
3-Way Valve 2 [>]Q Self Draining Valve m
5 3-Way Plu _ :
%] Valvey 9 m Diaphragm Valve O

Pinch Valve

Minimum Flow
Valve

Auto Recirculation

Gauge

Bleeder Valve

Integrated Block
Valve

Maual Integrated
Valve

Orifice

Rotameter

Quarter Turn Valve
Double Acting

Quarter Turn Valve
Spring Acting

Water Flow Meter

Self-Operating
Release Valve
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Valves
Equivalent length in ft
Nominal pipe size in | Globe valve Ball check valve Angle valve Swing check valve Plug cock Gate or ball valve
15 55 55 26 13 7 i
2 70 70 33 17 14 2
25 80 80 40 20 11 2
3 100 100 50 25 17 2
4 130 130 65 32 30 3
6 200 200 100 48 70 4
8 260 260 125 64 120 6
10 330 330 160 80 170 7
12 400 400 190 95 170 9
14 450 450 210 105 80 10
16 500 500 240 120 145 4.
18 550 550 280 140 160 12
20 650 650 300 155 210 14
22 688 688 335 170 225 15
24 750 750 370 185 254 16
Fittings
Equivalent length in m
45 deg elbow  |Short radius elbow|Long radius elbow Hard tee Soft tee 90 deg miter bend
Nominal pipe size in |Welded | Threaded | Welded | Threaded | Welded | Threaded | Welded | Threaded | Welded | Threaded | 2 miter | 3 miter | 4 miter
1.5 0.3 0.6 0.9 IS 0.6 0.9 24 2.7 0.6 0.9
2 0.6 0.9 1.2 15 0.9 1.2 3.0 34 0.9 1.2
25 0.6 0.6 15 15 0.9 0.9 3.7 3 0.9 0.9
3 0.6 0.6 1.8 1.8 1.2 12 4.3 4.3 12 1.2
4 0.9 0.9 2.1 2.1 15 1’5 5.8 5.8 1’5 15
6 12 12 34 34 24 24 8.5 8.5 24 24
8 1.8 18 4.6 4.6 2.7 2.7 11.3 11.3 2.7 27
10 2.1 21 55 55 3.7 3.7 14.3 14.3 3.7 3.7
12 D250 | | e 6.7 43 43 168 | 16.8 4.3 43 | 85 64 | 6.1
14 3.0 30 | 79 4.9 49 | 49 18.9 189 | 49 4.9 98 | 73 | 67
16 34 34 8.8 8.8 55 5.5 21.9 21.9 5.5 55 11.6 8.2 7.3
18 3.7 3.7 10.1 10.1 6.1 6.1 25.0 25.0 6.1 6.1 12.8 9.1 8.5
€25l 20 43 4.3 11.0 11.0 7.0 7.0 274 274 7.0 7.0 140 | 101 9.8
R (2o 0 22 4.6 4.6 12.2 12.2 7.6 7.6 30.5 30.5 7.6 7.6 158 | 11.0 | 104 X
24 4.9 4.9 134 134 8.2 8.2 335 335 8.2 8.2 171 | 119 | 11.0
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GENERAL SPECIFICATIONS OF CENTRIFUGAL PUMPS

Output size :100 to 300 mm
o Capacity :30t01800 m”/ h
L o e[ ongt] T — Head :3t0 90 m
ER S 5 3258 B Operating temperature with

ER centrifugal pump soft packed stuffing box : from -50°c to 110°c

Operating temperature with

o i 707~ o mechanical seal : from -50°c to 140°c
EEEZLHNERDS
Material :
Shaft : Steel Ck45
Impeller : Cast - Iron GG - 25
Casing : Cast - Iron GG - 25

Material are changeable on request.
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\FO - : 3 Pump Flange Motor Characteristics
vo Capacity (m’/h) - e
mp. Dia.
RPM (mrn) uiSe | Lisly Power / oo,a5A I/ ok
1450 |200300|400 600 Inlet | outlet|kW <5 s.<|HP Jn_.-.e?wulﬂmp saal
15.3|114.1112.4110.3| 7.2 1230/230 22 30 44
&L&:_;.I
(=) 114.2] 13 |11.4]1 9.2 | 6.2 | 230/220 18.5 25 36.5
200 | 200}
Head |13.3/122]10.7(8.4] 5.2 (2307210 | 15 20 | 32
m
126111.519917.7| - 1230/190 15 20 32
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Variable Positive Velocity Mass Open Differential Specialty
Area Displacement Measurement Flow Meters Channel Pressure Flow Meters
Flow Meters Flow Meters Flow Meters Flow Meters Flow Meters
Oval gear : Ultrasonic 2 Thermal
Glass type Turbine Coriolis Venturi Dispersion
Helical gear Radar
; ifi Target
Acrylic type Spiresar Paddle wheel Thermal Bubbler Orifice
: Weir Laser doppler
Metal type Screw gear Magnetic Parshall Nozzle anemometry
Bypass type Rec1p|joca_t|ng Vortex Aume V-Cone Laser doppler
/Osqllatlng Palmer/ velocimetry
Purge type hisron Ultrasonic Bowlus Wedge (LDV)
Ak Flume
Gilf Multi-piston Swirl Flow Bitot Laser doppler
ilflo Tracer Ito
i Nutating Disc/ anemometry
method (LDA)
Wobble Plate A itot
Dilution VE: PIto 2 :
Rotary/ St Fiber Optic
Sliding Vane Mialstey Gilflo e s
Vane Wheel Focus (L2F)
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Differential
_pressure
instrument
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Direction of iow InstrumentationTools.com
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Turbine or Propeller flow meter
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t,;=Time From A to B
t,=Time From B to A

v LAB TBA—TAB
A

— X
B 2.C0S 6 T .7

BA' " AB
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Ultrasonic or acoustic flow meter

Receive
mode

ransmitter SR

configuration
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Electromagnetic flow meter —  subliseg mSIl s oo %
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DIGITAL  shows the real-time flow rate or
Converts the electrical signal from SIGNAL 1 5 ,O 0 DISPLAY volume (e.g. 15.00).
the electrodes into readable flow
s TRANSMITTER S
_J
Generate a magnetic field across the
flowing fluid. MAGNETIC _r FLU I D FLOW Indicates the direction in which the
COIL DIRECTION liquid should flow through the meter
for proper measurement

.

—
|

ELECTRODE
MAGN ETIC Positioned inside the pipe wall.

COIL FLUID The conductive liquid being

measured
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Coriolis mass flow meter s )s8 ziw s
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Inlet Connection, Dual Flow Tubes

Flow Split Here

Measurement Measurement
Sensor / Sensor

Excitor Coil

Pickup sensor
(measures twist)

ol

Vibration




Thermal mass flow meter Sy g W
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Flow Sensor
(Self Heated) m = KQ
. Cp(T, — Ty)
—

Temperature sensors
Temperature Sensor :
(Reference Sensor) /Heatlng element
J

Gas

FA
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Spindle connected to
counter

@limi Bridg

. & .. E o I .II
By p S oKl \ Metering chamber
Sphere 74




Positive displacement flowmeter — cuie olbul> g oo

Sl yo 0 (55 o3luil ‘
3’\




Sl yo 0 (55 o3luil

S 55 jyus

(RS o 95 gliie ISy Sl B g 5l S
Lo SEU x> (52 S (o0 g 5525 85 Lo 4,
b 3B el astie Wl aaladss o
il g i 5 ol b i ol e g
b 5 Las aS ol aib axgi sl ce e
JCR PRSI SO PRN] NCE SN L PN
Sl g el abgyye 335l Alewg 4 gy
Sllogd (5oL ol iae 43 «SBUT 40 5l oolaul 00,5 o
LS oo Ba ) oS Sl g5 5 Ly




Sl yo 0 (55 o3luil

T 20 Elgil dulio

<
i
3

el 00 pulas Krohne s Omega slecs 1o lawgs oo al)l Sledbl yulwl 5 Jgo ~
4 (Suly s ws o L cdl lado Turndown — cowlio dlgl ;b5 (g Sl (g ogld g5
3B cus Ratio (z=!)
Syl \/. - Y. Full Scale \e - YL AP Ye:) Y-fA Solid s Saggdlgd Y
4293 9 B asgl; 4 arly)
(595> byyo
3,18 Y7. - ¥/. Full Scale Y.-Aa.%.4pP o «[&-VYY olid GBS el )l axbo ¥
Syl +/Y/. Flow Rate O - # psig Yo Y6 - V¥ Sy ey T
KPIRY Y’/ Flow Rate b - # psig Yoo Y- Y (S g9 ¥
O)‘JJ Y/ - A'/. Value .};'._\3 "000:\ ~> o/‘YA G:':)'“’ "S'*.';}“"):-" &
(Sl 535)
3,0 \/. - Y'/. Flow Rate P P Yoor) YA -5 g sb,S P
3,4l +[&7. — & Full Scale P Y Y-VY & sLid s Coging dlgd Y
RRY +/¥7. Flow Rate G v 1o:) 7 3 Yy e oS A

vy



Sl yo 0 (55 o3luil

. a R N/
T (20 el Gl Elgil

In-Line By-Pass Insertion

vy




Lod (5 S ojlail slo by, (gugaiw X

i
3

Lo g o3l slo o9 A
|
| |
| [ | [ I
. A9 gheglie J195 905 o 5, (sbLuws!
— (539 T 0l L
) G0 33 — Ogu> —
—
- 3@




agl s ax o bl sl o
slaswal GeS laasd

Qb oo LialS (6 S o sl

—=

By s o oSl

[—Protective case

Lens front capillary
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—Socket

Bulb chamber
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| Heat conducting
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Portable Data Acquisition Module
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RTD (Resistance Temperature Detector) .glic ziwles X8
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Resistance Temperature caaxe RTD  lea L Seglio slo  (slojgucin
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— PTC
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Thermistor )9mmso ;5 Temperature sensor(NTC) l '

— NTC /DTC (Positive Thermal Coefficient)
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RTD, Thermocouple, Thermistor a.;li. **

- Temperature
averaging

temperatures

RTD Thermocouple | Thermistor
Temp. -260to 850°C | -270to 1800°C (_'18102?013582%
range (-436 to 1562°F) |[(-454 to 3272°F) .
(typical)

Sensor cost | Moderate Low Low
System cost| Moderate High Moderate
Stability Best Low Moderate
Sensitivity |Moderate Low Best
Linearity  [Best Moderate Poor

; Gengral PUIPOSE » Best sensitivity

>ering - Highest - Narrow ranges

Specify for: |- Highest accuracy J

(e.g. medical)
» Point sensing
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LRI Non-Contact Thermometer .l .é msles
Radiation Pyrometer )
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Inclined Tube Manometer
Hlad I L Led a5 60,lg0 4o

Multiple Liquid Manometer
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U Type Manometer
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Pressure Balance

Piston type Pressure Measuring Instrument
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Bourdon
tube

Pointer for
dial gage

High pressure

\

Linkage
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Section AA

Flattened tube deflects
outward under pressure
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Burdon Gauge 49,5 7=
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Helical Sensor
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Pressure transmitter

Pressure transducers
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