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1. nszvanguassagnihuneseaiudsgudl 1 asefinszuangu 2 dlevinfiu 8,000 lbr uag pressure
relief valve gndsanli7 3,000 psi 91nmsnaaesiianiae no load ledeyadmiunszuenguiisands
M13797 1

J ~+1— 8,000 Ibs
571N 1
ﬂi%‘Uaﬂg‘U 1 ﬂix"uaﬂQ‘U 2 l— Rod 1.375 in }=— Rod 1.25in

Pc1=40 psi pc2=40 psi

pr1=35 psi pr2=45 psi 1-
fintinel ¢ LAY r vinnafle cap end WA rod end ATHAIAL Supply

Pressure N .
AU UG YLABTZUIN pressure relief - Bore 3 \— Bore 2.5 in

valve fiumaidi(cap endieinsyuengu 1 &
ANNIAU 30 psi LarAUUg L FYTENINg
Msean(rod endlasnszuangu 1 Aunedi(cap endweenseuengu 2 iy 15 psi

1.1 anasvgeaniinsruengu 1 aunsould henudugadeiiniseenvesnszuengu 2 fufufy

;n/ﬁ' 1

dudien 45 psi (15 Azluw)
1.2 ssnenuslumsiedeuiivesnseusnguiivass frdnsnisinaiimiainvasnszuengui 1 den
100 au.fiweui (10 AzUu)
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2. gunsalsEnIsALoU LALIATEINTN
21 sruulansedndlituawn 3 inrev vhamufiarugasau 1,800 rpm uazANLfuRAETeLsTUY
Wi 950 psi Frszuuiiuseavisn sy 70% Fammnefeszuuiinsgaydondenulag
nenaifurudoulufonmn 30% Herudeufiistuignssusiidudaiuin 75% Qi
Fvesdaintu §1 a.vamsiemedeuresiuiadidulian 5 BTU/AC - h- °F quugiiade
WeUsIIIMIATEU fefiwintu 90°F waztmuslsgampiveniniulensedndluszuuasied
AU 140°F (15 AzrLuY)
2.2 dnewihimeasiasnseduszuulansedind _ ( 5 AzLuL)
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3. syuulansedndlyviesau (hose) mmmaumumanma 05878717 7 W(nma'ﬁvmwmmmmm
‘VMWN(DCV) LAZNNTITBINTLUBNGUY ﬂi”U@ﬂﬂ’UuiUﬂﬁ“ £ mLmuwanawﬂaamﬂusva“ma 54
wazaseifianuUsiudeusyning 1350 fla 10,000 lbf A9ATUIUEN Lmuwaaanaumﬂaﬂuw a1

Uaﬂaummmaumumaﬂma 3 1 muaummmaumuﬂuanma 1.25 u:] umulamaaﬁamm
Bulk modulus iU 250,000 psi LALENSINSVLIIRIDIVDBDUTIAT 0.06 AU. m/'vxlm dleausuiiia
‘uuwﬂﬂ 1,000 psi (15 AzLu)
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4. syuuiuufndvaalssnuuiinilaldviedaniniasn

1517 4 Anusugidsianueauldery 100 psi

undurugudnanesnely 1 17 deomadaluds :
SO s i amﬁrpﬂwa YWIEVE
i cim
qﬁﬂimmﬂ,mnamm mmmﬁu 1(30 psi AILNIN (cfm) e 075 1.00
nslvaiade 23 cfm (@u.WanouIn) ALETITIY 10 038 0.09 0.03
Y8978 NduAvaINASA(receivenlUfiaidned o5 220 054 016
lnafigaae 180 ¥ Toyarnusiuag dedonue 40 555 128 038
vig 10 viafidnsnsivauazrwaduugudnans 50 8.65 2.00 0.60
YBWIBLARILUAITIN 4 I
4.1 ymanusugeydevisvuaifisvulunisdeinadaluiluszezms 180 e (5 AzUUL)
4.2 anaveanesnaedldlunisiuinissdneinmanaliaunsadeoiniasasials 25 cfim firu
fu 100 psi Wgndnedilnaiian fvualisydvsnmasuniosdaiian 90% (10 AzUUL)

4.3 faesmsinwlvianusiulanseseninenusiugegn uazanusiumgnluszuudenliiiu 6 psi
warAaNURluNSVEALaSUYIUIDLATEIAkiAY 1 afie 6 wiTteuwavesdiufveine

(receiver)

(10 AZLUW)
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5. shasevreumquuddanslisuniseanuuulvilauazUnlagldnsy Uaﬂaulamaaﬂé §193 1J°*7‘i 5(n)
NSEUBNGUAINGIIATUANNITYTINUIY 3/2-way DCV LazshasouEi TN 10 kef
5.1 mvuau'mslaﬂsaana“lu'gﬂ 5(v) ety ved
; (10 AzLUL)

5.2 fansnsiviavestudian 2.5 UVmin w9
U UAUGNA1NBINTEUBNGUIINALY 2 cm
Padnvesgngulien 25 cm Qameudily
siRpufiveseseu warauiudidedd

Tunisenieasaulwde (10 ALLUL)
3#1/171' 5(n)
[m]

O 0

o |
llr . ,_*IS__|

power unif |': v,f:’\« ﬂb‘ﬁu /@ I

I by il N
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Mass
1 kg = 2.2046 pound (1b) = 1000 gm
11b=0.4536kg
I ton (imperial) = 2240 1b = 1016 kg = 1.12 ton (US)
I tonne = 1000 kg = 2204.6 Ib = 0.9842 ton (imperial)
1 ton (US) = 0.8929 ton (imperial)

Length
1 metre = 3.281 foot (ft) = 1000 mm = 100 cm
tinch=254mm=254cm
I yard = 09144 m

Volume
1 litre = 0.2200 gallon (imperial) = 0.2642 gallon (US)
1 gallon (imperial) = 4.546 litre = 1.2011 gallon (US)
=(.161 cubic ft .
1 gallon (US) = 3.785 litre = 0.8326 gallon (imperial)
1 cubic meter = 220 gallon (imperial) = 35.315 cubic feet
1 cubic inch = 16.387 cubic centimetres

Force

1 newton (N) = 0.2248 pound force (Ib f)
= 0.1019 kilogram force (kg f)

11bf=4448N=04534 kg
lkgf=98IN=22051b

Other units are
dynes (cgs unit); | N = 10° dynes
ponds (gram force); 1 N =102 ponds

SI unit is the newton:
N = kg ms

Work (Energy)

1 joule (J) = 2.788 x 10~* Wh (2.788 x 107 kWh)
=0.7376 ft Ibf
= ().2388 calories
= 9.487 x 10~ British thermal units (BTu)
=0.102 kgf m
= 107 ergs (cgs unit)

SI unit of work is the joule (J)
U=1Nm
=lmfkgs?
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Pressure
1 bar = 100 kPa
= 14.5 psi
=750 mmHg

=401.8 inches W G
= 1.0197 kgf cm?
= (.9872 atmosphere
1 kilopascal = 1000 Pa
=0.01 bar
=0.145 psi
= 1.0197 x 1073 kgf cm™?
=4.,018 inches WG
=9.872 x 10~? atmosphere
1 pound per square inch (psi) = 6.895 kPa
=0.0703 kgf cm™
=277 inches WG
1 kilogram force per square cm (kgf cm-2) = 98.07 kPa
= 14.223 psi
1 Atmosphere = 1.013 bar
= 14.7 psi
= 1.033 kgf cm™2
S1 unit of pressure is the pascal (Pa) IPa = IN m™
Practical units are the bar and the psi.

Power

1 kwatt (kw) = 1.34 Hp
= 1.36 metric Hp
=102 kgf m 57!
= 1000 W
1 horse power (Hp) = 0.7457 kw
=550Ftlb s}
=2545 BTU h!
ST unit of power (and the practical unit) is the watt (W)

aunN1sNdAN

Kinematic viscosity Y

I

o=

where p = dynamic viscosity [g/(s - cm)]
p = density (g/cm?)

Bulk Modulus B = AL
(AVIV)

where B =bulk modulus (psi)
AP = change in pressure (psi)
AV = change in volume when AP is applied (in?)
V' = original volume (in%)
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Hydraulic symbols
according to UNI-ISO standards

PUMPS

Graphic symbot Item Description
{(a) (b} One flow direction {a)
& :#}= Fixed displacement pumg
Two fiow directions (b)
@) (b} One flow direction {a)
% /& Variable displacement pump
Two flow drecticns ()
Pb i
= Hand pump Laver pumping
MOTORS
Graphic symbol Item Description

(a) (b} One rotation sense (a)
¢: (#} Fixed displacement motor
t Two rotation senses (b}

One rotation sense (&)

(@) (b}
éé éﬁ Varisble dispiacement motor
g Two rotation senses (b)

Hydraulic motor with

Retary actuatar

v
sH~

limited angle of ratation

CYLINDERS

Graphic symbol Item Description

S R
L—b Return stroke by external force

Singi=-acting cylinder

D%: Beturn stroke through a spring
i

r‘*{;‘j__ Single rod

H s 2

Doubie-acting cylinder

I oy g B8 Doubie rod

L Cushioning on one side
Eﬁ% Cylinder with fixed 4
stroke end cushioning B !
: Cushioning on both sides

e X ; Cushioning on one side
I Cylinder with adjustabie

streke end cushionin
- 5 Cushioning cn both sides

Single-acting

Telescopic cylinder

Double-acting

PRESSURE CONTROL VALVES

Pressure reliet vaive Sequence valve
+—4n- Direct opersted | Pictoperated . _4p o scloperated | Piot operated
i ] | '
{_L\& D iy
T T Al Y
Pressure reducing valve Counterpressure valve
Drect operated | Photoperated A—b8
i}
¥ N

FOo1
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FLOW CONTROL VALVES

Variable frottling valve Campensated flow regulator
Twoway | Withchedk Tem-uay Thres-wiay SRR
< Y e 4 A
sk h_tr
DIRECTIONAL CONTROL VALVES
Check valve
Stanclard Calbrated Hioted operated Hiioted 'mith crainage
¢ 2 é ©
Directional valves
2°ways - 2 poaiins Fways - 2 pesilions 4 NEYS - 2 PCsilicns 4ways - Sposiions
IH X XE.IT]
Controls for directional valves
Mecharicd Fushbution Laver Fedd 5
- —
=L = B &
Controls for directional valves
Sy Cam Bectic (sdendid) Blecrodycraulic
w_ o= sa] i
Controls for directional valves
Fheunaic Hycraulic Becric (proporiond) Hectrodycraulic (propationa)
Vi
=l af &l o
ENERGY TRANSMISSION AND ACCESSORIES
Graphic symbol tem Description Graphic symbol Item Description
@: Blectic A, Fipings sbove level
MMoter
= B Reservair Fipings under level
D Engre LHJ Fings
i Pressurized reservair
— i d
i Air bleed
______ Filot
A Hycradic
i) accumulaicr
Crain
Fipings and
conneciions Q BN
B i Hexible hose
@ Heater
+ Conreclion paint
.@»‘ S Heat exchanger Cooler
+ Crossing
% Liquid gperaled cocler
S Closed
@ Presaure gauge
Eranching ;
—Ne— Nih correcied pioirg y
2w Pressure avitch
e Fastcaupling :L(‘ 1 dreclion
Couling Rolaing shaft
N Wit check valves ES 2direclions
A
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