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1. PIPING DRAWING
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TYPES OF PIPING DRAWINGS

DESIGN DRAWINGS

« Drawn by designers
FLOOR PLAN » Used for contract bidding
o SINGLE LINE « May be revised during

construction

« DOUBLE LINE

SHOP DRAWINGS

SCHEMATIC or RISER Drawn by contractors
° FLAT * More detall

» Solve on-site problem
* ISOMETRIC * Ready for installation

Used for contract bidding

DETAIL DRAWING

o 2D AS-BUILT DRAWINGS
« Drawn by contractors after
® 3D installation complete
* Represent installed
system

o1

* Owners keep these
drawing for reference



SYMBOLS - FITTINGS

Pipe fittings
Symbol Descriptien Symbol Description
ﬁi‘- Cross -|i-|- Tee
O+ Cross (branch up) Ok Tee (branch up)
-I-,\ 45° elbow —4S- Tee (branch down)
—0- 45° elbow (up) -|E!5|- Side outlet tee (up)
—+)- 45° elbow (down) —— Reducer
-I-;l— Lateral —4 Eccentric reducer (Elevation)
—|} 90° elbow —h— Union, screwed
—+0O 90° elbow (up) Y Sleeve coupling
—+© %° elbow (down) . Sleeve coupling (harnessed)
A 45° elbow (long radius) - Meter (identify type)
L
:g 90° elbow (long radius) -+t Venturi meter



SYMBOLS — FITTINGS o

Pipe fittings

Symbol

Description

Description

g

$ B3 oy

4

45° elbow (long radius)
90° elbow (long radius)
Base elbow

Side outlet elbow (up)
Side outlet elbow (down)
Duplex strainer

Flame trap

Lube oil filter

Scale trape

Vent

fota 4 8 % § 8 |

MWL
or
Lwi

Lo

Meter (identify type)

Venturi meter

Expansion joint, metal bellows

Expansion joint, rubber bellows

Strainer

Thermostat

Pressure gauge

Water level alarm

Thermometer



SYMBOLS - JOINTS

Pipe joints
Symbol Description
4 Flange
€ Bell and spigot

~—@¢—  Mechanical joint
—— Mechanical joint, restrained

—— Bell and ball



SYMBOLS - VALVES

Valves Valves

Stem relative to plane

Perpendicular

Parallel

Stem relative to plane
Description Perpendicular  Parallel Description

—P¢— —P— Gae

—bp— —bet—  Three
Butterfly i

—4A -
—B Flap
0 +H Eccentric plug
HH — O — —P—  Disphregm
—m— —-K)——- Eccentric plug (alternate) O— i Auto air and vacuum release
—@+— —HH— Cone —— g Auto air release
__&____ _m_ Ball *— g Auto vacuum release
. swing — —pdq] Hose (bibb)
—J@— Valve, manual operation
—Pp— —Pk—  Globe Control valve with hydraulic, pneumatic
__i_ or electric actuator
— -—-w Angle



SYMBOLS - VALVES

GATE VALVES

e e FF o3

Garz Manual Operated  Pneumatic Motor Hydraulic Bleeder

GLOBE VALVES

—m—%i%ﬁ—%i&?_%—m—

Globe Pnesumatic Motor Hydraulic  Angle Pneumartc Motor Needle

BALL VALVES @ PLUG VALVES @
et R D | D et e

Motor or Hydraulic Motor or Hydraulic

BUTTERFLY VALVES

e fh | M e R

Pneumatic Operated  Solenoid Closed  Three-Way

DIAPHRAGM VALVES CHECK VALVES

Duaphragm Motor Check Valve Check Valve Stop Check

SAFETY (GASES) RELIEF (LIQUIDS)

ya >~ | = g M




SYMBOLS - FIXTURES

Fixture symbols

Symbol Description Symbol Description
o Fo Floor drain QO wr Water heater
D AD Area drain = Lavatory
O RD Roof drain s Sink
—T1 A Compressed air outlet R s Shower stall
— Gas outlet LA Urinal
SR . Vacuum outlet 6 wC Water closet
—I HE Hose bibb 6 WC Water closet, wall hung
mhG Drinking fountain O ewc Electric water cooler
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SYMBOLS - PIPES o

Piping symbols
Symbol Description Symbol Description
ST Storm F Fire protection
s Soit i Fire sprinkler
Plan El
oT
_w Waste "o _UEI Drum trap
0o Drain —0 — | P-trap
AT
_— Vent —- -{__)ﬂT Running trap
AW Acid waste _(Tl_ Backflow preventer
A Acid vent —_cC0 Cleanout (exposed pipe)
N Service water —_—— 0 Cleanout (floor or grade)
o Cold water s Heating water supply
= _ Effluent water HWR

Heating water return
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SYMBOLS - PIPES

Symbol Description Symbol Description
LPS Low-pressure steam .
—t%:)— Three-way control valve
L Low-pressure condesate : :g 2:‘:;;‘;"'&
MPS Medium-pressure steam Et Control valve
* (P): pneumatic
—_MeC_ Medium-pressure condensate * (E): electric
—ts High-pressure steam e Pipe guide
—trC _ High-pressure condensate ——3¢—— Pipe anchor
FOS Fuel oil supply ——{—  Float and thermostatic trap
——toR Fuel oil return e Thermostatic trap
i Boiler feed — Expansion joint
NG Natural gas —E 32— Expansion joint (harnessed)
LPG Liquefied petroleum gas — w—  Pipe flow direction
AL Refrigerant liquid = ON Pipe pitch down with respect to flow
RS Refrigerant suction = P Pipe pitch up with respect to flow
cro Condensate pump discharge SE— Pipe capped

MORE IN PUMPING STATION DESIGN



PIPING DRAWING - FLOOR PLAN
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EXAMPLE 3.1 - ISOMETRIC

Sketch an isometric view of the following pipeline.

HouwIfg 5§ m

VauwIfg 5 m

R GREGE
— |

- e M@ 0 5 10m

ﬁaumﬁa &m




EXAMPLE 3.1 - ISOMETRIC

Note the level changes.

HouwIfg 5 m

WouwIng 5

= lie

YOuwINI 6 m

R GREGE
—
0 5 10m
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EXAMPLE 3.1 - ISOMETRIC

WauwiIi § m

{9901A189 (Elbow turned down)
= ar
__Wananaaeuseiv

s =i @

-

YouwIn 5 m

Autormatic

air wvent
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PIPING SYSTEM SCHEMATIC DIAGRAM (FLAT)
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IDEA OF FLOOR PLAN VS SCHEMATIC DIAGRAM

Air - conditioned bus 4,10,2 and 39 circulate in Rangsit Campus | AlT

Vilage - $ i
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Slmn Enclw“: EM = GYM

m“ TU gué:rnmgﬂd.

GYMs m -
<— Bangkok  Chiengrak Railway Station & Express Way
| 1)
HERER [
[ LR
True scale, true detall Simplified, easy to read
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SCHEMATIC DIAGRAM (ISOMETRIC)
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PROCESS SCHEMATIC DIAGRAM
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RISER DIAGRAM

. UP
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Schematic diagrams can also represent elevation, (or side view)
Used in tall building
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EXAMPLE 2 — Schematic Diagram

Sketch an isometric view and a schematic diagram of the following system
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1ST FL. EL +0.00 2ND FL. EL +3.00 3RD FL. EL 5.50



EXAMPLE 2 — Schematic Diagram

Note the connection points

1ST FL. EL +0.00
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EXAMPLE 2 — Schematic Diagram

A

1ST FL. EL +0.00 ZND FL. EL +3.00 3RD FL. EL 5.50




EXAMPLE 2 — Schematic Diagram
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DOUBLE LINE PIPE DRAWING

pAGapEGES

WET PHTL P [ —4 2] DL 27
CABLE TRAT Wagx |0

& Plota

Mo error:
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Represent pipe sizes. Usually found in Shop and As-built drawing




DOUBLE LINE PIPE DRAWING
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3D PIPE DRAWING
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MODERN PIPE DESIGN SOFTWARE




MODERN PIPE DESIGN SOFTWARE




BIM (BUILDING INFORMATION MODELING)
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REVIT  MEP

Mechanical/Electrical/Plumbing
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DIMENSIONING
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EXAMPLE
CONTENTS OF WORKING DRAWINGS

COVER

LIST OF DRAWINGS

LIST OF SYMBOLS

EQUIPMENT SCHEDULE

MASTER PLAN

UTILITY OUTLETS (OPTIONAL)
OVERALL SCHEMATIC (OPTIONAL)

SYSTEM1
SCHEMATIC DIAGRAM
FLOORPLAN(S)
DETAIL/SECTION (Qg%)
SYSTEM?2 //ﬁgﬁ\
SCHEMATIC DIAGRAM W

FLOORPLAN(S) Qj\é//)/:/% )

DETAIL/SECTION
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LIST OF DRAWINGS

PLUMBING SYSTEM

DWG, No, DESCRIPTION DWG. No. DESCRIPTION

= LIST OF DRAVINGS =T SCHEMATIC WATER SUFRLY
P-02 PLUMZING AND FIRE PROTECTION SYSTEM SYMBOLS F-43 PUMP ROOM
P-03 FOUIFMERT SCHEDULE AND FIPING HATERIALS
P-4 POINT 0F SUPFLY & LISCHARGE CONMECTIONS TO INDUSTRIAL PARK MATH P-60 Cw GROUND FLOOR PLAN L[DETAIL OILET =01 TO TO&J
P-0% UTILITY OUTLET (GROUND FLOORE FORTION &5
[ UTILLTY OUTLET CGROUND FLOOS SCRTION B P—563 SCHEMATIC WATER SUPPLY (CW-=-HP
P-07 UTILITY OUTLET (GROUND FLOOR PLRTION T3
P-08 UTILITY OUTLET (GROUND FLOMR FORTION 03 — - — — )
F0p T uricm outLeT roums rLoow rRTIOn © P-64 WATER SUPPLY GROUND FLOOR PLAN (CW-HP)
P10 UTILITY OUTLET (GROUND FLLOS SLRTION £3
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LIST OF SYMBOLS

FLUMBING AND F

SYMBOLS
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MATERIAL AND EQUIPMENT SCHEDULE
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MASTER PLAN
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UTILITY OUTLETS (OPTIONAL)
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OVERALL SCHEMAT
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MACHINE ROOM LAYOUT

[y
| e
O ul
B112
NGREDIENT PREPARATION o
< L
F1[+1.30]
RO
EQUIFMENT STORE
.
— Fi]+1.30 120
f a
o S - _ J
e 2 e Bi1
o o e LNGREMENT PREFARATION
F1 t-'l..'.(lI : _""mm- ||] :'I +'I_..'.LII 102
(= - e WASHI
B PIPE RACK g107 Bi14 O .
_— /f_ WINTH 3 POWDER_STORE —— INGREDIENT STORE [ EE
Py B
| / cil = ANG & BATCHING el _+
L] 1 N
i = B
o H
B . = ] ; =y
s za| I AN
= |"'/r-ﬁ ) i " "
app— e = o .
| =L o =N =
Pl |k b | o P HI0S \Ii"‘g“
ey — . WORKSHOF
: o) ﬂ: 13: N’ B[ 4 efitammice i
i . — =i o E8s01s] g s [C e |
g |||1‘.|5 - TR
L CAM BOLER / e = Smanformoes o
o5 [ / K104 —— s
e e e W == % =g ENGMEERING DFFICE _I""'“”“ 2
RE : o ]
,-’f -\. F14
NS
T - - r ul -l w o
A | WAREN
", Fremai | TANS Twl Mo
This o PR M
P-49
Sodla ;L _m:zu,m




SYSTEM1 SCHEMATIC
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SYSTEM1 FLOOR PLAN




TYPICAL DETAILS
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2. COST ESTIMATION

B.0.0.
BILL OF QUANTITY

MATERIALS TAKE-OFF FROM DRAWINGS

MATERIAL + LABOR + PROFIT




B.0.0.

[TEM

DESCRIPTION

QTY.

MATERIAL

LABOUR

U COST

COST

U COST

COST

TOTAL

CW Piping System (GSP Class-M with
Valves Class150psi for Piping System
Above Ceiling & SUS304 Sch40 with SUS
Valve Class 150psi for Piping System
Relow. Ceiling)

Pipe SUS304 (Below Ceiling)

DIA.

1/2"

DIA.

3/4"

330

94,050

84

23.940

117,990

DIA.

lll

DIA.

11/4"

DIA.

11/2"

DIA.

2||

993

105

DIA.

2-1/2"

DIA.

3II

DIA.

4II

2.950

Fitting SUS304 (Below Ceiling)

DIA.

l.l,l'zTT

DIA.

3/4"

= g1

3.675

3,675

1.838

1.838

5,513

DIA.

lll

DIA.

11/4"

[—0 N

5,880

2.940

DIA.

112"

DIA.

2||

=

9.765

5.565

DIA.

2-12"

DIA.

3II

DIA.

4II

14,385

7.980
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B.O.Q. (cont’d)

1 Year del'vice Al vvarraniee

Main Office Overhead

Site Office And Store Expenses

Site Office Utility Expenses

Crane

Watchman & Guard

Accommodation

Transportation

Project Insurance

LG Fee & Bond's

Other Expenses

Profit

SUBTOTAL 80,000 20,000 100,000

VAT

TOTAL 417,401 151,397 589.549
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SCOPE (MAY VARY)

DESIGNERS

PRODUCE TERMS OF REFERENCE (T.O.R.)
DRAWING + TECHNICAL SPECIFICATIONS
COST ESTIMATION

CONSULTANTS

ARRANGE BIDDING

SITE SUPERVISION

MATERIALS/EQUIPMENTS/ SHOP DRAWINGS APPROVAL
PROJECT MANAGEMENT

CONTRACTORS

GET THINGS DONE ACCORDING TO THE T.O.R.

PREPARE SHOP DRAWING FOR APPROVAL BEFORE INSTALLATION
PREPARE AS-BUILT DRAWING/OPERATION MANUAL AFTER INSTALLATION
COMPLETED

CONDUCT SYSTEM COMISSIONING

OWNERS
SPECIFY REQUIREMENTS
FINAL APPROVAL
PAY 50



HOMEWORK

Draw schematic diagram of the SW-F-HP piping system.
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