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1 - Dynamic Pumps
2 - Turbo Pumps or Centrifugal Pumps
3 -Peripherd Pumps
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- Radial Flow

- Axial Flow

- Mixad Flow

- Single Stage

- Multi Stage

- Jet or Educor

- Gas Lift

- Peripheral Pumps
-Electromagnetic
10-Hydraulic Ram
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- Piston

- Plunger

- Reciprocatting Pumps
- Diaphragm

- Single Rotor

- Multiple Rotor

- Rotary Pumps
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1- Impeller
2 - Propeller
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1 - Concenteric suction chamber
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1 - Bell mouth
2 -Volute
3 - Diffuser



A sbalEdali olyb slaia]y 1

Ui Ty Lo yjassd 5l digas din VY=Y 1) oY (elo JS il s il iy bl o35l o lb dlais jl )5 55 ciglad oo 1)

.J@Jgo

Sbd doli )3 130 4 yieadad -V - USS

(53905 (5,97 dnoli 3D yi9nud VY-V UK



v aali —093 Juas

Y anoli dwgy — g e aladomo —€£-Y-Y

gy oy 3 &S gl (slmosiS e jl Bl blise o olad sloaseli )3 @2 il g8 0 Jhw pglaen sslite 4
BL 8L Cwl Sen dli 2b £ 4 Al (9390 £o slaanels (WYY USUE) 20 o odlail Kiad o S5 ) Al

Al ieamd gl L g 0390 Jgi>

a3l 5B b (slad asali VY- YIS

Y il By, —0-Y-Y

oS spdiall > Ll el Atugy g & o Aol Al oajl GBI o @ g GBI 5 ke (il Bl & 4y
T2 On Aol (g0 350 0 cuai 93 b L g kg b 22 (g9, dold ] 3 &S hle gails sl Sy, 5l ealanul bl
P Bb g e sdiley Pl 4 i e AL, e o Jlw Hlid cdl (]38l b g dged pudaid 1) gy g
N SGige 25 Gt ) Sy lsie (Blr 295 cul Sl 5 0ud 150 b ghaw b (B gaw S50
(ot dxlad (2y0a b (o bawgi dogy b 22wy 4 yeome e (g ol sl plS & 255 ool tolucSy)
ol (0bj glod i piline Sy sladali )90 1 pogasa pol (pl &5
ol o Lol Ko, dhise | jee pKin a4 Ol cpl il dels Sl ggls 0kgd ali Jhuw oS Syg0
L s o plgicee s cnl 5l Sty sl D900 Ll o 8 Sl g waals (0055 ooy g o] gl 4 (il
Sea)8 g il g (S (slaise & jred Ol i nl 4 28 50,5 Sy i 4 dali (29,5 L8 5 5V (o)Lt

TAS oo 65 sl Sy o 4y )3 3959

1-Volute - casing
2 - Wear rings
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1 - Packing

2 - Lanternring

3 - Throat bushing
4 - Gland
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1 - Bearings

2 - Radid bearings

3 - Thrust bearings

4 - Rolling bearings
5 - Journal bearings
6 - Bal bearing

7 - Roller bearing

8 - Angular contact
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1 - Cylindrical bearing
2 - Cylindrical bearing with axial grooves
3 - Hybrid bearing
4 - Equalized pad bearing
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3 - Uplift
4 - Ground Water
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Pipe fittings
Symbol Description Symbol Description
-1$|— Cross -GiQ— Tee
40O+ Cross (branch up) “F Tee (branch up)
—h\ 45° elbow - Tee (branch down)
—+0- 45° elbow (up) -6'— Side outlet tee (up)
—4)- 45° elbow (down) —+ Reducer
4?'- Lateral 4 Eccentric reducer (Elevation)
“1\_ 90° elbow —¢-— Union, screwed
—+0O 90° elbow (up) — Sleeve coupling
-+ 90° elbow (down) - Sleeve coupling (harnessed)
45° elbow (long radius) {4 Meter (identify type)
LR

:g 90° elbow (long radius) =3 Venturi meter

t’. Base clbow —— Expansion joint, metal bellows
-lé Side outlet elbow (up) - Expansion joint, rubber bellows
-é Side outlet elbow (down) -|$+- Strainer

—8+ Duplex strainer l Thermostat

{10~ Flame trap _@

Pressure gauge

-8 Lube oil filter MWL

s —_— _g_f\h Water level alarm

_r_. Vent _9— Thermometer
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Auto air and vacuum release
Auto air release

Auto vacuum release
Hose (bibb)

Valve, manual operation

Control valve with hydraulic, pneumatic
or electric actuator

collar
Wall pipe, mechanical joint

Wall pipe, mechanical joint,
intermediate collar

Valves
Stem relative to plane Pipe joints
Perpendicular| Parallel Description Symbol Description
—P4— | —DE— | Cae ~——+—| Flnp
—4A— | —ir— | Butierfly —€——|  Bell and spigot
—@— | —— | Becentric plug ~—@&——|  Mechanical joint
R
—0— —0— Eccentric plug (alternate) —g— Mechanical joint, restrained
—@— | —H{H— | Cone ~—O——|  Bell and ball
—&— | —— B
N | ={\}— | Check, swing Wall fittings
Symbol Description
—ag— | —Pk— | Globe
Wall sleeve, caulked
—© —-¢+ Angle
pad -y Wall sleeve, annular seal
i Wall pipe, flange & flange,
—H —8 Flap intermediate collar
e D | Diap LCb— | Wall pipe, bell & bell, intermediate
e N
—— |_%_
—— _f
—dq] —dqQ
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Fixture symbols

Symbol Description Symbol Description
Q fo Floor drain O wr Water heater
O A0 Area drain O Lavatory
O RO Roof drain Os Sink
—t Compressed air outlet B sH Shower stall
—_—T1 Gas outlet AV Urinal
—LYAC Vacuum outlet 0 wC Water closet
—T1 8 Hose bibb O we Water closet, wall hung
Clor Drinking fountain 0O ewc Electric water cooler
Piping symbols
Symbol Description Symbol Description
LI Storm F Fire protection
8 i .. Fire sprinkler
Plan El
or
w Waste e’ o _021 Drum trap
0 Drain —0 —J P-trap
RT
i Vent - O Running trap
. Acid waste —fv— Backflow preventer
e Acid vent ) CO Cleanout (exposed pipe)
sw 2
—————— Service water — CO Cleanout (floor or grade)
. Cold water e Heating water supply
e ok R Effluent water s Heating water return
- o Hot water (potable) ows Cooling water supply
- . Hot water circulating (potable) - Cooling water return
A Compressed air o Chilled water supply
T, Vacuum R

Chilled water return
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Miscellaneous mechanical equipment symbols
Symbol Description Symbol Description Symbol Description
O Centrifugal pump @ Rotary lobe compressor -@_ Spiral heat exchanger
Submersible sump pump @ Liquid ring blower or [D Shell-and-tube-type heat
compressor exchanger
ﬂ Vertical pump 0 Silencer Right angle gear
Gear pump Inlet air filter silencer C D | Tank
@ Rotary lobe pump i Mixer ? Waste gas burner
75 | Progressive cavity pump Adjustable-speed drive ‘:b- Engine
OS Diaphragm pump @ Generator —©' Horizontal surface mixer
D Boiler @ Grinder pump @ Sight glass
@ Blower or fan T==]| Plate-type heat exchanger
@ Compressor
Valve and actuator svmbols
Symbol Description Symbol Description Symbol Description
».0. Normally open
n.c. Normally closed o~ Diaphragm valve , 53— | Three-way valve (with
typical fail position)
w.0. n.c. | Gate valve — Needle valve
.9+ | Four-way valve (with
o o Globe valve —— Balancing cock o.N typical fail position)
. Pressure-reducing valve
o2 F, Plug valve —h- Knife gate valve (flow to right)
e 3 5 —ﬂ Back-pressure-reducin,
Ball val - P 2
N0, M.C. o u Clleni-helancigvatis valve (flow to left)
——{/F—1 Butterfly valve ﬁ Telescoping valve —a— Valve with hand actuator
~——— Check valve &— Relief valve E Solenoid-operated valve
~——ror— Ball check valve oo Float valve 2 Electrical-motor-operated
valve
& Pinch valve r.o Fail open
re Fail closed E Piston-operated valve
@ P Angle valve
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Process and signal line symbols
Symbol Description Symbol Description
LPS Low-pressure steam .
—(;34_ Three-way control valve
— Low-pressure condesate : Eg Z“':c‘:‘:“c
_— . - Medium-pressure steam 2. ol vt
* (P): pneumatic
.- 1 Medium-pressure condensate * (E): electric
HPS High-pressure steam ——am— | Pipe guide
i High-pressure condensate ——3¢—— | Pipe anchor
Foe Fuel oil supply —— | Float and thermostatic trap
SR Fuel oil return —— Thermostatic trap
BF Boiler feed ——&—3— | Expansion joint
L Natural gas —E3)— Expansion joint (harnessed)
LPe Liquefied petroleum gas ——— | Pipe flow direction
i Refrigerant liquid —==_ON_ | Pipe pitch down with respect to flow
2 Refrigerant suction —_— WP Pipe pitch up with respect to flow
e Condensate pump discharge P Pipe capped
———— Electric signal (analog) PR Electromagnetic or sonic
signal (unguided)
Pneumatic signal
(discreet) T Software or data link
- Electric signal (discreet) S Mechanical link
M- Capillary wbe =" Hydraulic
Electromagnetic or sonic
i signal (guided)
g Main process flow (with
typical direction of
flow shown)
Secondary process flow
Instrument supply,
process taps
Pneumatic signal
(analog)
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Valve and actuator symbols
Symbol Description Symbol Description Symbol Description
i Diaphragm-operated —p— Thermostatically 8 Sluice gate (normally
valve controlled valve closed)
E Electrohydraulic-operated @ Sluice gate (normally
valve open)
Instrumentation symbols for primary elements
Symbol Description Symbol Description Symbol Description
ey|p— | Orifice plate e | Flume === | Flow-straightening vanes
—{-L4— | Venturi or flow tube el e | Wit g Chemical seal
__d],_ Averaging pitot tube O Variable-area flow meter | A | Concentric chemical seal
(rolameter)
—d}— Propeller or turbine th | Temperature well
meter ¢ Rupture disc
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Miscellaneous symbols

Symbol Description Symbol Description
;ﬂ_. Unit heater INV EL Invert elevation
e Convection €EL Centerline elevation
? Cabinet heater CFM Cubic feet per minute
Thermostat MBH Thousand Btu/hour
* (P): pneumatic
. * (E): electric
VD Volume damper
Humidostat
* (P): pneumatic TC Temperature control
» * (E): electric
NTS Not to scale
BO/EL Bottom of duct elevation
P Prneumatic
TOVEL Top of duct elevation
£ Electric
Duct width X depth (first dimension is [+ ZI Negative pressure duct section; asterisk
4 WxD 4 dimension seen) represents service designation
¢ |r—] Inclined rise (with respect to air flow) Round duct with transition to rectangular
duct
? |e—of Inclined drop (with respect 1o air flow) d 7.
1 Splitter damper
\ Volume damper (shaft parallel to paper) 0

—t Tumning vanes
b T Volume damper (shaft perpendicular to ‘
1 paper) —= M. & | Deflecting damper with rod and lock

POD or MC D i
Extractor with rod and lock

‘r—?——-i, Automatic opposed blade control damper g 4 L
4

(POD) pneumatic; (MOD) electric

Ryegister or grille (face perpendicular to
paper); asterisk represents equipment
designation

. 2

P

JE

"/

Supply duct down (positive pressure)

Exhaust or return duct down (negative
pressure)
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Miscellaneous symbols
Symbol Description Symbol Description
AR SIDE) {:l: Flexible duct connection
Register or grille (face parallel to paper):
"WxD asterisk represents equipment
—_CFM designation ) Access doors in duct
\/
uipment designations
R EQR : e CFM DAl
egister - EaigE
o Grille Outside air intake
CR Ceiling register
co Ceiling grille
Single inlet fan (plan view)
Rectangular ceiling diffuser (size given
refers to neck size) | — Outlet air direction
I - Inet air direction
Round ceiling diffuser (size given refers " b | Direction of air flow in duct
to neck size) F
Service designations
DA Outside air
& Positive pressure duct section; asterisk 8 Supply air
represents service designation E Exhaust air
R Retumn air

“After Greeley and Hansen Engineers.
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