ME444 ENGINEERING PIPING SYSTEM DESIGN

CHAPTER 2 : PIPING MATERIALS
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1. PIPES

CONSIDERATION

Properties of the fluid

° Corrosive or scale-forming properties

° Unusual characteristics, for example, viscosity or sludges
Service conditions

° Pressure (including surges and transients)

° Corrosive environment for exposed piping or buried piping
° Soil loads, bearing capacity and settlement, external load

PIPE SELECTION:

* MATERIAL

e SIZE
 THICKNESS
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NPS = NOMINAL PIPE SIZE (INCHES)
DN = DIAMETER NOMINAL (mm.)

PIPE SIZES

NPSs DN NP5 DN NPS DN NPS DN
g b 3l a0 22 350 44 1100
L4 8 4 100 24 60 45 1200
g/ 10 3 125 26 630 52 1300
g 15 6 150 24 700 56 1400
Y 20 B 200 0 750 Bl 1500

1 25 10 250 32 =00 bd 1600
14 32 12 300 34 B350 b 1700
1% 40 14 350 36 900 72 1500
2 S0 16 400 38 950 76 1900
2 63 18 450 40 1000 il 2000
3 Ll 20 S0 42 1350 — —
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STANDARD SIZES

Nominal ASTM
pipe size ASHRAE AWWA NFPA copper Nominal
(NPS), std, wt. size, pipe size, pipe size, tube size, pipe
in IP mm mm mm mm size DN

Y — — — 6 6
Y6 — — — 8 8

Vi 8 — — 10 10

343 10 — — 12 12

4 15 12.7 & 13 12 15 15
Y — — — 18 18

Y 20 — — 22 20

1 25 25 25& 254 28 25
14 32 — 33 35 32
1'% 40 45 38 & 38.1 42 40

2 S50 50 & 50.8 51 54 50
214 65 63 & 63.5 63.5 & 64 67 65

3 80 75 76 & 50 79 20
314 — — 89 — %0

4 100 100 102 105 100
4'4 — 114.3 t15

3 — — 127 130 125

6 150 150 152 156 150

B 200 200 203 206 200
10 250 250 — 257 250
12 300 300 305 308 300
14 — 350 — 350

pu il

et i
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STANDARD SIZES (conro)

Nominal ASTM
pipe size ASHRAE AWWA NFPA copper Nominal
(NPS), std. wt. size, pipe size, pipe size, tube size, pipe
in IP mm mm mm mm size DN
4 — — — 6 6
Y16 — — — 8 8
Ya 8 — — 10 10
Y4 10 — — 12 12
Y4 15 12.7 & 13 12 15 15
A - — — 18 18
Y 20 — — 22 20
1 25 25 25& 254 28 25
1% 32 — 33 35 32
1'% 40 45 38 & 38.1 42 40

2 50 50 & 50.8 51 54 30



STEEL PIPE THICKNESS

A schedule number indicates the approximate value of the
expression

1000 P/S
where

P Is the service pressure and
S is the allowable stress.

Higher schedule number means the thicker pipe.

[SEE TABLE E2.1 IN PIPING HANDBOOK]
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STEEL PIPE TABLE

DN Schedule d, cl; Mpipe My / z
(rmm) (mm) | (mm) | (mm) | (ke/m) (kgfm} (cm) | (cm)
20 — 55 26.67 1.651 | 23.368 | 1.016 0.429 1.02 0.765
— 10S 2667 2.108 | 22.454 1.273 0.396 1.236 0.927
Std 40 26.67 2.87 20.93 1.68 0.344 1.541 1.156
XS 80 26.67 3912 | 18.846 2.19 0.279 1.864 1.398
— 160 26.67 5.537 | 15.596 | 2.878 0.191 2.193 1.645
XXS — 26.67 7.823 | 11.024 | 3.626 0.095 2411 1.808
25 — 55 33.401 1.651 | 30.099 | 1.289 0.712 2.081 1.246
— 105 33.401 | 2769 | 27.863 | 2.086 0.61 3.151 1.887
Std 40 33.401 | 3.378 | 26.645 | 2.494 0.558 3.635 2.177
XS 80 33.401 4547 | 24307 | 3.227 0.464 4.396 2.632
— 160 33.401 6.35 20701 | 4.225 0.337 5.208 3.119
XXS — 33.401 9.093 | 15.215 | 5.436 0.182 5.846 3.501

[SEE APPENDIX U.8]
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STANDARD DIMENSION RATIO

SDR = QOutside diameter / Thickness

SDR is used mostly in plastic pipes .

For comparison; a DN100 sch.40 steel pipe - SDR =114.3/6.02 = 19

Examples

Y8"—24" Schedule 40/80
2"-8" Schedule 120
%"-8" SDR 21

1"-24" SDR 26

18"-24" SDR 41




PRESSURE RATING

Class 150 300 A0 B0 Qo0 1500 2500
PN 20 S0 it 110 150 26d] 420
Nates:

. Pressure-temperature ratings of different classes vary with the temperature and the material of con-
struction,
2 For pressure-lemperalure ratings, reler o tables in ASME B16.5, or ASME B16.34.

Class — PSIG
PN — BARS

Actual allowable working pressures depend on
MATERIAL and TEMPERATURE
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PIPE MATERIALS

Materials Density Yield Ultimate Elastic Coefficient Thermal Specific Melting
Strength Strength Maodulus of Thermal Conductivity Heat Point
Expansion
(kg/m?) (MPa) (MPa) (GPa) (10 K™) (W/m.K) (J/kg.K) (°C)

Metal
Aluminum 2,800 72 97 72 22.5 192 910 660
Copper 8,940 69 220 110 16.5 398 385 1,082
Brass 8,530 75 303 110 20 110 337 905
Titanium 4,510 240 330 107 9 17 720 1,668
Stainless Steel 8,000 193 552 207 16 16 490 1,510
Med. Carb. Steel 7,850 350 520 207 11.3 52 490 1,425
Plastic
ABS 1,080 40 55 2.5 95 0.26 1,400 105
PVC 1,400 11 47 3.4 100 0.18 2,400 80
HDPE 950 27 30 3 225 0.42 2,000 130

Notes: All values are approximated. Some thermal properties vary with temperature.
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CARBON STEEL PIPES

TYPES:
SEAM/SEAMLESS
BLACK/GALVANIZED

JOINTS:
THREADED
WELDED
FLANGED

APPLICATIONS:
GENERAL PRESSURE PIPING

Usually come in 6-meter length.

o
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http://hongda-steeltube.en.alibaba.com/product/0/50037138/Seamless___Welded_Carbon_Steel_Pipe__Boiler_Tube.html
http://hongda-steeltube.en.alibaba.com/product/0/50037138/Seamless___Welded_Carbon_Steel_Pipe__Boiler_Tube.html

CARBON STEEL PIPES ASTM A53A
“““--‘ \

Min yield strength 205 MPa
Min tensile strength 330 MPa
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CARBON STEEL PIPES TIS276-2562
GALVANZED STEEL PIPE TIS277-2532
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STRUCTURAL STEEL PIPES TIS107-2561

319n. 107-2561

JIS G3444
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QAT LA ]:%
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1 AIFULSIRY (WnsWIERa)
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2 ATIULAUATIN (WINTWIEFAR)
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3 MIAAIAY (N ITVUIALEUNTIY

gudnansniusnlaiifiu 50 mm)
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STAINLESS STEEL PIPES

Stainless steel pipes have Cr, NI and Mo content.

1.Ferric type: resist corrosion, magnitic response,
cannot be harden: ASTM 430

2. Austenitic: corroded under chloride, non-magnetic
response: ASTM 304 — Most popular, ASTM 316,
general purpose: food-drug, chemical, etc.

3. Superaustenitic: high corrosion resistance

4.Martensitic:  high  temperature  applications,
magnitic response: ASTM 410

5.Duplex (1+2)
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CAST IRON PIPES

TYPES:
CAST IRON/DUCTILE CAST IRON
PLAIN/COATED

JOINTS:
CAULKED

APPLICATIONS
SOIL, WASTE, DRAIN




COPPER PIPES

TYPES:
HARD (ANNEALED) / SOFT (DRAWN)

THICKNESS: K (THICK), L, M (THIN)

JOINTS:
SOLDERED
FLARED
FLANGED

APPLICATIONS:
COMPRESSED GAS, MEDICAL GAS

Copper pipes don’t like ammonia
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OTHER METAL PIPES

ALUMINUM - Light weight, low thermal inertia
BRASS (Cu+Zn) — General sanitary pipe, valves.

LEAD — Radioactive waste

30



PLASTIC PIPES

ADVANTAGES

1. Resistance to a very wide range of sanitary and chemical
effluents

2. Resistance to aggressive soils

3. Avallability in long lengths

4. Light weight

5. Low resistance to fluid flow

6. Generally low initial cost

DISADVANTAGES

1. Poor structural stability requiring additional support

2. Susceptibility of some types of plastics to physical changes
resulting from exposure

to sunlight

3. Generally low resistance to solvents

4. Poor fire resistance
31



MAJOR TYPES

PVC, CPVC
PP, PP-R
PE, HDPE, PB

CPVC Fitting

e

Stondard : SCH 80, JIS
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OTHER PIPE MATERIALS

CONCRETE
NON-REINFORCE/REINFORCE CLASS I TO 5
GENERAL WASTE AND DRAIN

GLASS
FOR CORROSIVE LIQUIDS i.e. ACIDS.




L ead when poured

Groovein hub
helps prevent Lead when caulked
lead working

out of pipe Depth of lead in the

joint about 1 in

QOakum after it is caulked
into annular space

I

LS i
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stoppages

Bead on spigot Z 2
endof pipehelps P ] ™ When spigot end does
redain pipe in hub ; 2 not rest against bottom
after joint has Z Z of hub may
been caulked E ; enter pipe and cause

Z /

i

CAULKED JOINT FOR CAST IRON PIPES
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JOINTS FOR STEEL PIPES

Flange

Bolt circle

Face view

Gasket Mating

_fﬁ flanges
E a/ Mating face

Jm-— Pipe
WE Pipe thread
Nut — N Bokt

|

| | je— ]

]

\

FLANGED

Prepared Filler
pipe end metal
&b

Butt weld
For metal thickness
of 3/4-inch or less

{a)

Fitting or

coupling : Pipe

Filler
() matal

WELDED
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FLANGES
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JOINTS FOR COPPER TUBES

Capillary space
(exaggerated for illustration)

A ——
-
T ETE TR TR TR TR TR TR TR ol L T L e

LSnldorurbruing alloy

SOLDERED OR BRAZED

FLARED
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OTHER TYPES

Gasket
Stainless steel
retaining clamp

Tightening
bolts
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JOINTS FOR PLASTIC PIPES

P_Iastic
/ pipe Fitting
| PPN IAT
R _- R __\\
A L
Embedded
wire

area

\
|
Fused (8 !
|
: Zi
Pigtail

HEAT-FUSED JOINT

Wiped bead
ARNNNNNNNNY, 7 v s s

H.H

and cement

application

SOLVENT CEMENT JOINT




FITTINGS
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FITTINGS (FOR WELDING)

- p
¢ i
', i

“/‘

Dyl

Concentric Reducing elbow,

EJ_% reducer long radius

i
\'-;h'ﬁ.\\."ﬁ.\\:\.\'\.a

Reducing outlet tee
Straight tee Lap joint flange
45" elbow Blind flange

90° long 90" short
radius elbow radius elbow
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http://www.northernbrewer.com/pics/fullsize/ball-valve-ss.jpg
http://www.northernbrewer.com/pics/fullsize/ball-valve-ss.jpg
http://guanlong.en.alibaba.com/offerdetail/52968380/Sell_Pressure_Reducing_Valve.html
http://guanlong.en.alibaba.com/offerdetail/52968380/Sell_Pressure_Reducing_Valve.html

GATE VALVES

—~Handwhes|

-
am®

Thrust collar

-"-‘

“Bonnet

------- “Stem

-—Body
= -

‘ §Il ..... Disk
L HTL
{ ‘*‘J!

~-Seaot rings

Advantages

1. Good shutoff characteristics.

2. Bidirectional.
3. LOW pressure loss

Thrust collar
Bonnet-----==""--"=%

Stem —- - -

Disk =--==-

Seat rings --..

Disadvantages

1. Not quick opening or closing valves.

2. Require large space

3. High-fluid velocities when near-fully-closed
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GATE VALVES
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GLOBE VALVES [

Advantages

1. Good shutoff capability

2. Good throttling capability

3. Shorter stroke

4. Available in tee, wye, and angle patterns,
5. Easy to resurface the seats

Disadvantages

1. Higher pressure drop

2. Requires greater force or a larger actuator to
seat the valve (with pressure under

the seat)

Applications
Flow regulation

46



GLOBE VALVES

47



BALL VALVES @

Advantages

1. Provides bubble-tight service.

2. Quick to open and close.

3. Smaller in size than a gate valve.
4. Multiport design offers versatility
5. Required less actuated force

Disadvantages

1. Not suitable for sustained throttling applications
2. Suspended particles can settle causing failure.
3. Small size

Applications

1. Air, gaseous, and liquid applications requiring bubble-tight service
2. Low-point drains and high-point vents

3. Instrument root valves

4. Cooling water and feedwater systems

5. Steam service

48



BALL VALVES




BUTTERFLY VALVES —-r

Advantages
1. Compact and light weight.
2. Quick acting (quarter-turn)

3. Available in large sizes: NPS 114 (DN 40) to over NPS
200(DN 5000).

4. Low-pressure drop

Disadvantages

1. Limited throttling (low differential pressure)
2. Must avoid turbulent:

- Locate 4 to 6D downstream from turbulent source
- Orient valve stem carefully...How?

50



BUTTERFLY VALVES




ORIENTATION OF VALVE STEM

>
o

<

CORRECT INCORRECT

S,



VALVE ACTUATORS

e Pneumatic
e Electric
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Closed 0

VALVE PRESSURE DROP

Q IN GPM
AP IN PSI
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CHECK VALVES [~

Cap —————

Union cap ring-

Disk——

Body seat ring —

Body

THIS VIEW 15 ROTATED 90" TO SHOW THE ACTUAL SECTION A-A

OPERATING FOSITION OF THE VALVE. THE FItG

MUST BE VERTICAL FOR HORIZONTAL FLOW DIRECTION OF FLOW
-—

fas".
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CHECK VALVES
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RELEIF VALVES
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AIR RELEASE VALVES
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Large orifice

open to chamber

Small orifice
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PRESSURE REDUCING VALVES

PRV, pressure regulator, pressure regulating valve, pressure control valve

Direct acting
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PRESSURE REDUCING VALVES

PRV, pressure regulator, pressure regulating valve

Pilot operated

60



OTHER VALVES

DIAPHRAGM VALVES
PLUG VALVES
NEEDLE VALVES
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3. ACCESSORIES

Water hammer arresters
Strainer

Pressure guages

Flow meters

PIPE HANGERS

Etc.
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http://images.google.co.th/imgres?imgurl=http://www.milwaukeerubber.com/images/vacuum-parts/4PressureGuage.jpg&imgrefurl=http://www.milwaukeerubber.com/vacuum-accessories.html&h=238&w=200&sz=7&hl=th&start=8&tbnid=npUgoInDS-5_GM:&tbnh=109&tbnw=92&prev=/images%3Fq%3DPRESSURE%2BGUAGE%26svnum%3D10%26hl%3Dth%26lr%3D
http://images.google.co.th/imgres?imgurl=http://www.milwaukeerubber.com/images/vacuum-parts/4PressureGuage.jpg&imgrefurl=http://www.milwaukeerubber.com/vacuum-accessories.html&h=238&w=200&sz=7&hl=th&start=8&tbnid=npUgoInDS-5_GM:&tbnh=109&tbnw=92&prev=/images%3Fq%3DPRESSURE%2BGUAGE%26svnum%3D10%26hl%3Dth%26lr%3D
http://www.plumbersurplus.com/ProductDetail.aspx?Prod=6752&Cat=246
http://www.plumbersurplus.com/ProductDetail.aspx?Prod=6752&Cat=246

STRAINERS

Strainer —% J
Screen "*31‘, |
WYE STRAINER BUCKET STRAINER
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Y - STRAINERS
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PRESSURE GUAGE

(a)

Verticle pipe

(a)

(b)

Honizontal pipe

q {b)

Fig.12.6.2 “U’ {a) andring type (b} syphon tubes
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PRESSURE GUAGE (digital)

* Resistive

« Capacitive
* Piezoelectric
e Optical
 MEMS
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TEMPERATURE GUAGE

' Higher coefficient of thermal expansion

Fig.12.6.4 Principle of abimetallic strip

Bimetalic Strip — All Mechanic
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TEMPERATURE GUAGE (digital)

RTD (Resistant temperature detector) — Platinum Resistance Thermometer — PT100

Resistance vs. Temperature - Pt100 (385)

Nickel
Platinum

200 100 o w200 300 400 300 600 MO 00 OO

https://www.youtube.com/watch?v=3qDL_ipZxLg
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TEMPERATURE GUAGE (digital)

RTD (Resistant temperature detector) — Platinum Resistance Thermometer — PT100

Loads

Platinum Wire

Wire-Wound RTD Element
La:ITgam RTD Insutated Loads
Prot . Packed in Mg0 i
Elgmant
Subassembly Piatinuem Thin-Fim
Layer Leads
== Ceramic Subsirale
Thin-Film RTD Element

— Thermowel
— Spring Loaded i
— Kounting Fiting r o 1 .

e Electrical 4 U

Connoction Block
Head L e J
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TEMPERATURE GUAGE (digital)

Cold
Junction

Hot
Junction

Thermocouple

z R Maximum TIC
ANSI MC 6.1 Color Codin Alloy Combination EMF IEC 584-3
ANSI Code & o Grande temp. [ = té;”]‘;:e'e Coor Codng | EEC Code
Thermocouple| Extension +Lead -Lead range S H
Pt A+ | MICKEL- MICKEL-
. CE e *
K (; A< cHroMIUM| ALUMINUM | 2701 372T) g 4op 1 54 008
f i ; : 454 {0 2501°F
Nt Ni-Cr Ni-Al
CONTANTAN
COOPER- | -210to0 12007 it- *
NICKEL | -346 1 2103F | 5085 1089553 ' b ,r"-"
Cu-Ni i
CONTANTAN
cOPFER | cOOPER- | 2700400 £ ¥
Cu MICKEL 454 p752°F | D208 0 20872 ‘ 7
Cu-Ni
CONTANTAN
NICKEL- .
COOPER- | -270to 1000 -
cHrRoMUM] "0 > 1paF | 983510 78.373 ’
Mi-Cr ¥ ‘
Cu-Mi
r | nicrosiL | sk | 2700 1300C P
= » & -4.345 to 47.513 o i
‘f ﬁ;ﬁ Ni-Cr-Si Ni-SiMg | 4500 2372°F \ _f? N
b
| PLATINUM- ;
MOME ! 10% PLATINUM | -50t0 1788 e .
ESTABLISHED ‘; RHODIUM Pt 5o 3214-F |02 10 18.863 ﬂr s (3
: Pt-10%Rh Il
| PLaTinum- :
NONE ; o 13% FLATINUM | -50to 17687 y_
ESTABLISHED ‘? RHODIUM Pt .68 to 3214°F | D228 10 2110 ﬂ’f H
i Pt-13%Rh
PLATINUM-
PLATINUM-5%, 4
o f‘: o RHODIUM | D0 1820T | o i3Ez0 P
ESTABLISHED] ‘/f RHODIUM | "2 - 32 to 3308°F ‘
Pt-30%Rh & f

(voltage changes with temperature)
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e - N
1

Propeller/turbine
Differential head-Pitot tube
Deflection

Variable area (rotameter)
Magnetic

Ultrasonic

Etc.

Rotameter
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TURBINE FLOW METER
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DIFFERENT PRESSURE FLOW METER

Orffice plate Hﬂ!?—-—"‘ =

Fipe diameter (D)
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FLOW MEASUREMENT TECHNOLOGY

Pitot tube
Hot wire
Ultrasonic
Coriolis

i 5 |
% ket
Pitot-static tube - \ 7
i .‘\ g z\.' o /
b '-‘.‘;,m i /
b Ly i ‘."""l;.



WATER TANK ACCESSORY

DDDDDDDDDDDDDDD

I
/— LEVEL PROBE

FIRE RESERVE

DEAD ZONE

1

PUMP HUOUSE

SEREE



PIPE HANGERS & SUPPORTS

Floor

Saddle

Bolt
Floor /

Hanger
/ rod \

L Pipes N

000/ ™
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PIPE HANGERS SPACING

ASME B31.1 ASHRAE

Table 6 Suggested Hanger Spacing and Rod Size for

Table 121.5 Suggested Steel Pipe Support Straight Horizontal Runs

Spacing
o Hanger Spacing, m
Suggested Maximum Span Nominal - ¥ A ; ,
Wat o o O.0.. Standard Steel Pipe Copper Tube  p oy Size,
Nominal Diameter Se:v::re or :iarmS!er:i?::! mm Water Steam Water mm
Pipe Size, Nominal, - - = N
NPS DN ft m fit m 15 2.1 24 1.5 6.4
20 2.1 2.7 1.5 6.4
N
) ) 40 2.7 37 24 10
3 80 12 3.7 15 4.6 50 1.0 40 24 10
4 100 14 4.3 17 5.2 : : =
6 150 17 5.2 21 6.4 65 3.4 4.3 2.7 10
80 37 4.6 3.0 10
SO S S o L O
: . 5 52 ] .
16 400 27 8.2 35 10.7 i‘ﬂ o5 64 43 13
20 500 30 9.1 39 11.9 200 5.8 7.3 4.9 16
24 600 32 9.8 42 12.8 250 6.1 7.9 5.5 19
300 7.0 0.1 5.8 22
GENERAL NOTES: 350 7.6 0.8 25
(a) Suggested maximum spacing between pipe supports for hori- 400 3.2 10.7 25
zontal straight runs of standard and heavier steel pipe at maxi- A50) %5 11.3 32
mum operating temperature of 750°F (400°C). 500 9 1 1.9 32

(b) Does nat apply where span calculations are made or where

Sowrce: Adapted from MSS Standard SP-69
there are concentrated loads between supports, such as

o 3 Spacmg does not apply where span calculations are made or where concentrated
flanges, valves, specialties, etc. loads are placed between supports such as flanges, valves, specialties, ete.

(c) The spacing is based on a fixed beam support with a bending
stress not exceeding 2,300 psi (15.86 MPa) and insulated pipe
filled with water or the equivalent weight of steel pipe for
steam, gas, or air service, and the pitch of the line is such 77
that a sag of 0.1 in. (2.5 mm) between supports is
permissible.



HANGING INSULATED PIPES

| Hanggrid T~y Doublenut

Clevis
hanger
Jach Jacket
Fiberglass
Fiberglass
insulation

insulation

Wood block
High-density
insulation
Band
Insulation Metal jacket

Metal shield

Longitudinal joint overlap

- Hanger
y
s rod

Tape over
butt jaint

Longitudinal - \
joint overlap ] e

Fiberglass
insulation

Pipe —

~ Split ring
hanger

Insulation
altered to /
accept hanger
projections %,
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SPRING HANGERS

Type A Type B Type C Type D TypeE TypeF Type G

Suspension Lug

Fresent Lock
[Both Sides)

Helical

Travel/loac
indicator
lower face of
infemal pressure

plate]
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Travel/load
Scale




4. PUMPS

DISPLACEMENT PUMPS DYNAMICS PUMPS

RECIPROCATING ROTARY TURBINE CENTIFUGRAL

High head High flow "



Positive displacement

TYPES
|

Ejector

?—“

Diaphragm

Dynamics
Radial Axial
\ J
NN
Al :
Screw Tooth | Lobe/gear
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PRESSURE, Ib/in?

RANGE

CAPACITY, m/h

100,000

10,000

8

100

1o

1 1C 100 1000 10,000
N | T T T i
b
~
LY
\'\.
kY
\ —{1000
b . RECIPROCATING
M----—-ﬂ
A CENTRIFUGAL
ROTARY N
e e e s L - \
“
.—-i—1 LY
I \ 100
- | N\
' ~
L LY
._! \=
==
| e
= I
I -
L
1.
|
1
| | I 1 II
1 10 100 1200 10,000 100,000

CAPACITY, L5, gal/min

PRESSURE, bor
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CHARACTERISTICS

Ap \

‘ Dynamics
I
I
I
Positive :
|

Displacement
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PISTON PUMP
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FLOW FLUCTUATION

-

Flow rate
LY
[
i
/

Single crank
- Time "o

One complete revolution!
4 of crankshaft

Flow rate

Time

.

L
I
[ ]
i

1Resulting flow pattern (separated for clarity)

Flow rate

Time Three cranks 120° out of phase

Install receiver tank to reduce fluctuation

» Two cranks 180° out of phase
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DIAPHARGM PUMP

Discharge ball
Stroke cherk valve

adjustment Reciprocating

Mechanically -

Eccentric ecluated
cam diaphragm
Process fiuig Sucrionn hall

check valve

Avoid contact between fluid and pump mechanism
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ROTARY GEAR PUMP

For high viscosity fluid
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ROTARY SCREW PUMP

For very high viscosity fluid
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CENTRIFUGAL PUMP

Split-case

End suction
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CENTRIFUGAL PUMP CONSTRUCTION

!_ End suction pump —£
I . ]
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DEMONSTRATION UNITS

STATOR

T4 ;
. — . : i ROTOR

SHAFT
ESS S

e

®= | BEARING

CAL
SEAL

IMPEYLER
CAST TRON




IMPELLERS

1 -
l |
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CCCCCC

LEAKAGE JOINTS

EEEEEEEE

- SN
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SHAFT SEALING




GLAND PACKING SEAL

Fluld Out
3 Flush Part

Sas T Lantarn Ring)
#

Fump
Casing -

Impaller - .
L
Stutfing Box
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GLAND PACKING SEAL

Packing

Stuffing Box

- Gland

L= |
4 PHEEHEENE

1B
[ ] b
)

Adjusting Nut

]
4._______& = "
Lantern Ring Correctly Aligned : Sea |Il'|g FI U |d
(]

GLAND PACKING
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MECHANICAL SEAL

97

Drive shaft
Stationary face
Rotating face
Secondary seal
Spring

Pump housing
Pumped fluid



MECHANICAL SEAL

Secondary seal Stationary part
Rotating part

Spring Primary seal

Spring retainer

T

Shaft

Secondary seal

Mechanical shaft seal Designation

Seal face (primary seal)

Secondary seal

Rotating part Spring
Spring retainer (torque transmission)

Seat (seal faces, primary seal)

Stationary part -
Static seal (secondary seal)
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HOME PUMP

HITACHI
L
GX
SERIES
T
WT-P

150602
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HOME PUMP




INDUSTRIAL PUMP
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INSTALLATION
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NEXT SESSION

Pipe drawing. Symbols.
Cost estimation.
Theory of flow In pipes.

Calculation of pressure drop in pipes.

Energy balance in fluid flow.
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HOMEWORK 2

1) Locate one of automatic air vents In
Thammasat university. Take a photo and
explain the reason for having it In such
location.

2) Compare weight per meter of a DN150 sch40
and sch80 steel pipe filled with water. Find
percentage of the different base on sch40.

104



	ME444 ENGINEERING PIPING SYSTEM DESIGN
	LAST SESSION
	CONTENTS
	1. PIPES
	PIPE SIZES
	STANDARD SIZES
	STANDARD SIZES (CONT’D)
	STEEL PIPE THICKNESS
	STEEL PIPE TABLE
	STANDARD DIMENSION RATIO
	PRESSURE RATING
	PRESSURE RATING
	PIPE MATERIALS
	CARBON STEEL PIPES
	CARBON STEEL PIPES ASTM A53A
	CARBON STEEL PIPES     TIS276-2562�GALVANZED STEEL PIPE TIS277-2532
	STRUCTURAL STEEL PIPES TIS107-2561
	STAINLESS STEEL PIPES
	CAST IRON PIPES
	COPPER PIPES
	OTHER METAL PIPES
	PLASTIC PIPES
	MAJOR TYPES
	PVC PIPES
	OTHER PIPE MATERIALS
	JOINTS
	JOINTS FOR STEEL PIPES
	FLANGES
	JOINTS FOR COPPER TUBES
	OTHER TYPES
	JOINTS FOR PLASTIC PIPES
	FITTINGS
	FITTINGS (FOR WELDING)
	2. VALVES
	GATE VALVES
	   GATE VALVES
	GLOBE VALVES
	   GLOBE VALVES
	BALL VALVES
	   BALL VALVES
	   BUTTERFLY VALVES
	   BUTTERFLY VALVES
	   ORIENTATION OF VALVE STEM
	   VALVE ACTUATORS
	VALVE PRESSURE DROP
	CHECK VALVES
	CHECK VALVES
	RELEIF VALVES
	AIR RELEASE VALVES
	PRESSURE REDUCING VALVES
	PRESSURE REDUCING VALVES
	OTHER VALVES
	3. ACCESSORIES
	STRAINERS
	Y - STRAINERS
	PRESSURE GUAGE
	PRESSURE GUAGE (digital)
	TEMPERATURE GUAGE
	TEMPERATURE GUAGE (digital)
	TEMPERATURE GUAGE (digital)
	TEMPERATURE GUAGE (digital)
	FLUID FLOW METER
	TURBINE FLOW METER
	DIFFERENT PRESSURE FLOW METER
	FLOW MEASUREMENT  TECHNOLOGY
	WATER TANK ACCESSORY
	PIPE HANGERS & SUPPORTS
	PIPE HANGERS SPACING
	HANGING INSULATED PIPES
	SPRING HANGERS
	4. PUMPS
	TYPES
	RANGE
	CHARACTERISTICS
	PISTON PUMP
	FLOW FLUCTUATION
	DIAPHARGM PUMP
	ROTARY GEAR PUMP
	ROTARY SCREW PUMP
	CENTRIFUGAL PUMP
	CENTRIFUGAL PUMP CONSTRUCTION
	DEMONSTRATION UNITS
	IMPELLERS
	LEAKAGE JOINTS
	SHAFT SEALING
	GLAND PACKING SEAL
	GLAND PACKING SEAL
	MECHANICAL SEAL
	MECHANICAL SEAL
	HOME PUMP
	HOME PUMP
	INDUSTRIAL PUMP
	INSTALLATION
	NEXT SESSION
	HOMEWORK 2

