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Fluid Power and Industrial Automation (314339) RIS UlaR 318 SSfead ITHRM (314339)

gfe 1. ga i gaaw

(Fundamentals of Fluid Power)

fawa fAwRit (Course Outcome):- RISTG® 30T gHCH YOG A Sa ekl JoHd

dardl aTWR R, (Use fundamentals of fluid power in hydraulic and pneumatic systems).

¥ed ARl (Theory Learning Outcomes):
TLO 1.1: &aid EUT%IIf JATT. (State properties of fluids).

TLO 1.2: TR (g, TTdd THIHRUT SAT0T §-Te e fRgia aui- @, (Describe Pascals
Law, Continuity equation and Bernoulli’s theorem.)

TLO 1.3: feoean SFyanTaIe! g goirdl gTasiiod doTdl aluR &R, (Use suitable grade of

hydraulic oil for given application)

TLO 1.4: %4 dTfed WO a a1 1. (Classify fluid operated systems)

1.1 =g

%d KT (Fluid Power) B 3121t A 21RAT 3T it Tifdes gcdb fdval Uome=an 2rdial AT,
=0T SI01 TR U1 i ey $ad, S sicd YUl Glagdd Sdidl aiiR ol Sidl. SaHe
3Gl PR e | gauerd (Liquids) ST arg (Gases) M. Sd ekt YOOI aH T
UHRIET JHTAZT gldl

gaSIo® uMe! (Hydraulic System) fST2 "gragT 81 Widh 2Teg aTuReT SITal saran 3if arof 3/t
Bl 3MfOT gHCH UUMST (Pneumatic System) o) ~—=gAT" 81 Wb 2eq ATRST Sl ST 31
T4T 3T BIdl. 5@ gRISMo® (Oil Hydraulic) A qeged saucrd UH Ugiioad d@ Sl
Rifed 0 TR S1dId, R gHCH JUMOId (PIBIRS) oot gdl (Compressed Air) TR
SITd, Sff BT HedHdR aIdIaRoNd fagford Hot oird.

111 KHHUTEI'I-‘I (Fluid Properties)
1. 94T (Density):gdl U Uhdh TH ST S doTd agH.
I A1 fora B Ufd 89 Hiex (kg/m3) Hed o> Sffd.

p=—
V
o1
p =Y-dl (kg/ms3)
M = a¥GHI (kg)

Maharashtra State Board of Technical Education



Fluid Power and Industrial Automation (314339) RIS UlaR 318 SSfead ITHRM (314339)

V = 9% (m?)

2.far (Viscosity): RATdT TEUS SaTrAT AT BIUIRT UfddR.

TN Wy,

n =1/ (dv/dy)

g,

n = Rawdr (Viscosity) (Nm%s)

1 = RRR ¥} (shear stress) (N/m?)

dv/dy = Sardia aTmET 3dR (velocity gradient) (SATe AU Ul ¥ahg) st) T el SIld).

(® Ul T IaRMd ATaeard ATY ).

ISR
dv = 37 gra ATGH HieR Uid Febg (m/s) ALY el ST,

dy = 3icR, Ire A1+ Hiex (M) #e &l S,

A.  Tfd® Rarudr (Dynamic Viscosity) i RAmeidl Ut fRRR 3¢9 (Shear Stress) TfOT
fRRR X (Rate of Shear) gid UIRR.

Shear stress

Dynamic viscosity =

o1
HZWW
1=RER Y
dv/dy = RRR &R
Tfcie RETedT 7Y UIs Y (p) HEd ol ST,
11139 (p) = 100 VfeTEH (cp) = 0.1 e Jebg Ul ol Hiex (Ns/m?)

Rate of shear

B. ®mAWHe® RATET (Kinematic Viscosity) : ST Taredl HIAMI &§ (Head of
Liquid) fdgR doT o, dx1  &EAdce  Ruddl @R $oT Sl
&1 TTfces RF7ar (Dynamic Viscosity) A0 d@Tei! g-1dT (Density of Oil) T TUNTR 31Tg.

. o . Dynamic viscesity |l
Kinematic viscosity (V) = =—

Density of oil p
fo1a:
V = BHCH Raved
L = TTfcreh e
p = A g
FrHeE Radd THd T (St) 36,

1%® =100 ¥&-¥Id = (¢ St), 1 ¢ St = 10° m%s.
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HH YT 5d Ygouul dTgd]. SR RAvudl gd S argdl. SIRd REydaand! sifere Il
T, HRUT 3T TS0 (Internal Friction)SRd 3T, S Sfdkad ST (Excess Heat
Geneartion) fHATUN g1d. S RAYAAIST a Tgol dTgd, YUT WS Tescital ol dled il
TIhBIT d THU ST (Volumetric and Overall Efficiency) ! gid. A gASA®
SaTTe! S8AH AT (optimum viscosity) 3rTaT. Ravde TET e ufd aFf Hiex Jdha-
N/m2.s 7ed HisTel il

C.fafRrw ¥@ (Specific Gravity) Tard fafR1y @ WU dar! g=a1 30T UTudgrel g=ar ai
g *

fafRry o (Specific Gravity)=

fora:
SG = dar Ay To@
p oil = daTE! T=dT (kg/m?)
p Water = UTUTT! 9TdT (Kg/m3)
HIYRUYUI, YTogTe! g-1dT 1000 kg/m3 &Rl ST,
2. 9T &HaT (Lubricity): 0T &HdT TS doTe 321 &FdT Sit aefur HHT HRugrg Sfor
TR fhal GTodTe HRUMRT YehiHeS fo1eT S[esum=aT gEHRTIGEIH T AR (Film)
TR B B,

3. ot faurs&@aT (Demulsibility): ToR fAUTSHEHTT U 8ASI[o® doTl
UTugTRT fAe T TR avTes §IoaTe &dT. are 31 o 31O urudre fauTs grot
fobar gruanRit e var UfdaR giu.

4. eoTaeizM HHi® (Neutralization Number): 8T oTeH qoT SM@YARM (Acidic
Nature) T 318, oY HHIDH TN 1 UH ISIOD dGT0T YZS HRUIMNIR!
A=A G UICRIAY gRgiass (KOH) o fifedaas dieee! A,

5. U By fAwior givart uasdt (Low Foam Tendency) ! g @0 gloareh Ugwit
TSURS! GaTat =M & St ga1 fhal SaR I AISd UUl By dIR HRd Tal. SIRd Y
Tt S ggiiae Uudidid gdTd J69H gid, S&] ShgIed YUl g ke
qTad.

p density of oil

p density of water

1.2.1 Urmod A (Pascal’s Law):

I 1647 A&, Thd TOIGR (French Mathematician) &5l UR%® (Blaise Pascal) It &d
Tfdetr (Fluid Mechanics) T dw@ Hiedl, SAT0T URGSdT A9 (Pascal's Law) 39
TBUIdId. g1 fAa9 Wurdl &1, Siegl sifdxd gare (Confined Fluid) HI0rdATs! fdgar ard
(Pressure) TTH a1 SITd, deg] df Gld T HiSATd® (Container) U fagar S gHmONd
(Equally) dT@dl. & o Tdrjdd (complicated) dTg XIdvd, UUT dl BRISHGD UG =l
(Hydraulic System) ST 3R 38,

IR Gl AU gasiod JUMo T Bl [T gdl. $8 SUBRUIGR (Small Device)
FHHI I9e (Minimal Input) TIHeO HeAT Sideguedd (Bigger Actuator) ST
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3T3eYe BN (Larger Force Output) fesdl. 8 38eYe W (Output Force) TOMHR
(Multiplying) dlcdudrdl 1T ARl 38, S S8 ®MEl HR (Heavy Workloads)

HIYTSTARITST GRET SR,

Figure 1.2.1 URbodl Ay

fora:
P = TIF (Pressure) (TRGAHA -Pa)
F = §0 (Force) (& -N)
A = 8% (Area) (ARY HeH -m2)

1.2.2 Iras HIHIT (Continuity Equation):

TTdd HIBRUT (Continuity Equation) "ol a¥gHM HadHm=ar awaaR” (Principle of
Conservation of Mass) STHTRT 3MTg. THT Ualed Sarmdt (Fluid Flowing) IsU=dl ¥4 94
fQUFTIE (Cross-Section) Ufddhe dTgUNM=T SdTd UHTUT (Quantity of Fluid per Second) &1aH

f&R (Constant) g
WSS Figure 1.2.2 A gF ©& fAURT (Two Cross Sections) faaRTd dde 3igd.

AV, =A,v,
) ®
/IIIIll/llllll[llllll/llll//ILIJ
DIRECTION | ll
—
OF FLOW

Figure 1.2.2 I JHIHRUT
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T,
V1 = &G fqURT 1-1(Section 1-1) aRIe TRIRT oI,

p1= & fIUTT 1-1 38 T,
A = BT faUTT 1-1 T T .
V2, p2, A2 B 93¢ faURT 2-2 (Section 2-2) aXid 3 T 3.
H,
®¢ [AURT 1-1 Id YaTgrl &R (Rate of Flow) = V1, p1, Ag
¢ fAUIT 2-2 A FaERI R = Vs, po, Az
ERSGIE] Haere fOHTER (According to Law of Conservation of Mass), &¢ fauRT 1-1
TE YaE &R = BG AU 2-2 TS Taw R
V1, p1, A1= V2, p2, Az
RIA FHIHROT  gIaa SugrAT (Compressible) T8 7 &lad STl (Incompressible)
SqITAT @] 3Te SHTfOT ATel Jradd FHIHRUT (Continuity Equation) 31 TUTd.
SR 5d 7 aTael SUR - 3R7d
3¢
Q1=Q2
U, Qiad JHIHRT,
A1 V1: A2 V2
9e,
Q= AV
e,
Q=B R
A = &7
V =aT
oo Q = A1 V1:A2 V2: A3 V3 ............
3 3HTEBA TG 3MTg o, PIoTATE! & [AUFTER &a Jargrn a7 (Velocity of Fluid Flow at
Any Section) UdTeTAT ¥¢ fAUNT=T &A%l & JHIOM (Inversely Proportional to
the Area of Flow Section) 3&dl. SicgT UATTAT B¢ [AUNTY &F%he HHI gid degl Yargrn
a7 (Velocity of Flow) dT@dl.

123 SR yHg (Bernoulli’s Theorem)

gl JHATER |, Siegl GaTd ¥dd YdTg USd, dT Udd @6 [THNTaR THUl Hell H1H Tgd
Sqdfd et THIgE fdhaT Sitee! SITd el
U,

2

Z+ E + W = constant
o1,

Maharashtra State Board of Technical Education
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Z = f¥yfast ol ufd gfe aoH (Potential Energy Per Unit Weight) fdrar RUfasT 89 (
Potential Head)

2
:—g — e STt U gfve au b T 28
% —=3d Solf Ufd gfe gor a1 aa 3

P2

—

Section 1-1 Section 2-2

71 72

]
I
I
I
I
I
]
]
I
I
I
I
I
]
1
I
1

Figure 1.2.3 §Acie 99T

T, UhT aifg=iran (Conduit) @& faUFT 1-1 3101 2-2 3118, UdTg (Flow) @& faumT 1-1

UREA 2-2 Wd (From Section 1-1 to Section 2-2) TUN SAIH g Ioididhs oIld 318, S
@I Figure 1.2.3 A qRIAS 3Te.
ST ST AT JHATaT AR e,
B¢ fAHNT 1-19%00 THUT 2 (Total Head at Section 1-1) =
¥ fQUTT 2-2 ate T 2 (Total Head at Section 2-2)
P, V° P, V,”
2t 4 Z =" 47

w2, w2,

1.3: gHESIo® dod 1ISO AgH (1SO Grades of Hydraulic Oil):
EWG?;TW Jord TSR (Standardization ~ of  Hydraulic  Oils)
U IdbRUT T (International Organization for Standardization - 1SO) 3rfor

T 3 siferifees SRR (Society of Automotive Engineers - SAE) T+ o 31Tg.

A) HIFRIS g™SITo® d® (Monograde Hydraulic Oils - Single Grade Oil):

oS ®US Udhd U8 oo d®  (Monograde Means Single Grade Oil)
S UeT 3T =fae ST (Designated by One Number) S @t 10, 20, 30, 40, AT,

8 3i® (Number) ARTY dOUMER dore R (@RIl ot uraes! (Level of Oil

Viscosity) T2fad!. STRd IS HaR SIRd dor! RaTdT (@apiiel) g2iadi (Higher the Grade
Number, Higher the Oil Viscosity)

Maharashtra State Board of Technical Education
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B) ‘W' 3I&RIRIGN Wad H@IHE ATHifdbd (Designation Without the Letter ‘W’ with
Number Only):

IRy (e.g.), SAEL0, SAE20, SAE30, TTEY.

B ISH I YA SVRTNT! (High Temperature Applications) TR 3{Tgd. aTd 212°F

(100°C) &R e (@R IRidh) gzfde! Sd (Indicates Viscosity at the Temperature of

212°F).

C) ﬂ'@ﬂ'&' 3Tfor "W &R qAHifHd (Designation with Number and Letter ‘W’):
IareRund (e.g.), SAEI0W, SAE20W 'W' § fgatedra (Winter) UfafAfeia ovd. & Ig9
S AIHH SIHANTETST (Low Temperature Applications) A1 3fTgd. RATHdr (@RI
0°F (~18°C) R A&y (Specified) Ha! SId.

D) &S gsifo® do (Multigrade Hydraulic Oil):

gren o uffoARe S (Polymeric Additives) 300 0o, of Rd (@ R®IRc)
fAdz1% JURA (Improve Viscosity Index). 8 S 0T HHt dOHM Q! SIIRARTNIG!
I 37Tg. Aee ey WU 3fiedd Srd (Known as Multigrades), SRUT &1HT G- ST SIf0T
W' 3R T2iao ST (Designated by Two Numbers and the Alphabet ‘W”).

Jargxuny e.9.), SAE 5W30, SAE 10W20, B
Ufgd! W=AT (First Number) = 48 dUHMIEGR @R&INICT (Viscosity at Cold Temperature)
G "W (Second Number) = I AUHMIGR ®RDINICT (Viscosity at High
Temperature) IR (e.9.), SAE10W20
g HHT YA Rl (@ RDIRIE SAEL0 UHIUE T8 ST I dTUHTT] o b Iic]
SAE20 THIUE 3iTe. &1 fafay araam guffaed (Wide Range of Temperatures) SToRUATHTS!
Y 3Tg.

E) 1SO A™Mi®H (ISO Designation of Hydraulic Oils):

I YUMSIHER , SASIGD Aol ISO’ 3HERHR b1 AHifobd B> STd, Sl 40°C (104°F)
R YCRCTRTAE (Centistokes) dOTHAT GIRDIRICIT TH 3.

IRy (e.g.), 1S046, 15068, 150100, 3mE!. HiHdt dor= IgH czfadHT VG
(Viscosity Grades) ¢@ii® fofgd Sid. 3aeRumd (e.g.), ISOVG32, ISOVGA46, TGN

SAE 31 ISO ST HT Jo-TH® dred (Equivalent Charts) ST 3fTgd. AP
g doTdl U8 (Grade) Fasol AU gid.

1ISO FRBIRIE TS (1SO Viscosity Grade - VG) SR THAT WA RR 3”@ (If Your
Application is Stationary), @R 1SO VG & (Applies) gid.

IO 3 sffdmfe NTE (SAE) U8 HeRe SWANTHIET (For Mobile
Application) TRY 3Tg.

Tablel.3 1SO RIBIRIET TS VG it aTet 0T i aTR

Maharashtra State Board of Technical Education
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TAGIOD dd US qwR

ISO VG 15 UiaR AR S1fUT gragiieisd s Yuel e aruRe i,

ISO VG 22 TSRS Reaqe qiuRd Sild.

ISO VG 32 I RKITAT-(High-power) FRIM ToHE aT0RA ST,

ISO VG 46 I GIETAT-(High-pressure) $MENfTe TOatHE ITUR ST,

ISO VG 68 TIGAT HR 98+ &= (Large load-carrying) WOTc e aTaRa
ST,

1ISO VG 100 TS YR (heavy load) B0 SN ToRMRRTES aToRd
S,

14

%9-gIfod  WUM@ld  WUHR  (Types of Fluid Operated  Systems):
B U A AT T8 Sif sfasd YUMo (confined system) Glagdd Saidl dlUR H&d
& (forces) 30T TifAds Tedi=an Tl (movement of mechanical element) ffHd, fa=or
O TR . Saided S S0 aRfdl HIGRT Bidl. Saxiadl YUMSIae gragiod
guet (hydraulic system) 3101 W JUS! (pneumatic systemdil AT Bial. de-
TASIOD YU He Gregdd USogd do TN Ridfeed doidn daiiR ol i), TR JHicHh

141 dO®-gASI®® WUMSI (Oil Hydraulic System):
A) uf=a (Introduction):

TAGIOD YUMS! 81 T T RAT 38 Sif fafdy gcahian aTR S qlagdd Sodil

B) TS (Advantages):

1.
2.

© N o 0o~ W

ST JUMTS! YT, ITIRUG o {07 S uul FAfd HRar JuarRIRE! SRydTd.
OTd TUR 31f07 fafderar: fofR (Linear) fdhar et (Rotary) 9@ (Force) &gt
JHURE d 2I%S! eHudd dreddT Id.

HH-ITNS elep, Tad-Ted (Self-lubricating).

HId 90 fdhal eids, HHT Foi-d-2TakT TUIRR (Low weight to power ratio)..

ST TUMSHT A aTaRaT A f7Y qRafT 3redd AeaT= 3iTe.

SR YOS 12T S{IH .

3ffferesed BragafR.

C) e (Disadvantages):

1

. O TSR gHdI.
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2. 3l HiepT, ARG T JoTAT faegard = U,

3. URIYS I ddule, 3 U< (Precision Components).
4, I IS T,
D) Gﬁ;l’*ﬂ"T(Applications):

Table 1.4.1 47 SISITAIS HUTCHd WA

CILES

CFey; YT ITHRV] o HI ATy, AR, AT -es 07 Uroft waroft
T3, Wd TIRAUIR, gIaey

RSUEE] TGHAfeId Th Alg -y, ASifcay

MIGEIEIESS] GiaR WA, UTaR SR, TRUR JUTTel!, BRI RCICd S-aTiR-

CEIECING T3S UldR IUBR0 oY I QAR et Med, fereiedy, fam
fqur a1, wege RgacR

CIdcae PIchic HISTuT TN TR, Ted, Ia- I3, foted, e arey, shia,

JIRTIUBRTY/ OREEId FSTH-, IS UsH, IS FIHY, WS <@y argH, feudd

RS ARG S 38d SR Bl TR HIREH

iR IR B8 ¢ o B gHTew oo, MEey, a, Ragfd 1=iF, e vy

31 3107 O T4 UHRAT 3 Ufehar Iuaur, U, siefer

DT SN B YR HRIGR BTl

pIGRID I &3 | gTgIcid W dAi-e 3 GIaT UTuil IO aTeg Higal YHIUNd Uy
HE A AT SR e BT ThaR HRd, TS UIHEdd dd
3{1for &g fafeRid Uafed gidrd.
JUHROTHT A=

o / e b gIfceT [Ty, T, WY, TSR

o= g g ferd R ¢ed, gARS ! dheles )NC) BRIH e

JgBg JYDI IR ST B 4T YD, U UgTAP DR, HISUTD
HUIH TR0, Scd SRy ST AT S0 Rgeiex

ECER] i ST, I@TH IUHRY, YT A6, ArSd
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&= IR

IEBRCAINES

qd SR SHRNSR ad Y-

HERCh UfchaT fAH=0T JuITell S T STed! 4R, eeic 3qU), UdbfoiT

WIReH I THACId SolaR HifeeTT RN, dadl J1d HifeT, sl Al Wseud]

HREIN
o Hica v urq RSt ot St 99 S 31 e ded, wifsh,

Tractor hydraulic lift

Dumper trucks

Hydraulic press

Figure 1.4.2 dd gRISITAI® YUMTEd SIANT (Ref: http://ecoursesonline.iasri.res.in/)

142 <gH® HUMOT:
A) uf=a:
A YU 8l Teb T 38 Sil YepTeid gadl aTIR e Tifeh Teehi=al glodiord
fermfoT, 0T 3T UHRUT . 1 YU A fafdy U= SHIGRT Bid!.

Mabharashtra State Board of Technical Education 10
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B) BTUS:

1.

No vk wDd

HH! e UHTT Low inertia effect: 3201 HHI T-ages JHICH Uchid Sled YT
HHT .

gD YUt goaIT I Sl

SRS T T SIO1 HIY ST,

HH Sl JHAM: Ga HH Ar%ades (low Viscosity) Solf (Power) JHIH HHI Bl
3 3T3cYe-g-ao U (High output to weight ratio).
HCH JUS! Thicdh aTdTaRUNd JRI&d Soll AId UG BT,

C) are:

o v~ WP

AT JUTS! FHH! a1F S IS HH g6 YIRS g 31Rd.
Jopfad gad Sfaegued (actuators) 50 kN T SfTfidesear Sugad 3.

Tepfod gad! (i Witid: dgfrd gadt (compressed air) i dioiten 7grT 38,
Igfoid §a=IT (Exhaust air) SATaTST 310”1 31T 31O Yrae TRl aTuR 1T ST,
YUMo BRI (Rigidity) HHT 3RId, ToM-g-gTd UNTR HIS 3.

ST 3Tl gaA Hfaddded (compressibility of air) THIHT 7 1 B0 ZR
e,

D) 3IWANT (Applications):

Tablel.4.2 gHfe® yumel fafdy exiaed araReT ST,

& IR
Pt A 31O groft HaRult TH0n, T TERIGUIRT IUHR0!
RSUEE] WGHAfeId TR A5, e
HIEEICIES] Ui ST, IRUM YTt
BiNHIH I JHeS foed, Iesd, Merd, Rl m=iF, 7 7 g el g8
S
3 T O T4 UH R 3 UfehdT I, U, area W00
P I A YRR H gl uigra!
TRIH ¢ T ferd AR ¢, gARSA dherd )NC) AR T
JgHT 4T TEIP ISRV, §GU UeThH IUHRU, HISTH HHRITH

T=fH, <d STy ST AFa BT Rgeier

Maharashtra State Board of Technical Education
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10
Figure 1.4.2 UgHCH YUTeid ST
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143 gOSITerad AT U_gHIeHT aidid gaT:
Tablel.4.3 SRSy IO AT Tidid gaT:
315P. el SASITAID UTTelt e YOTTert
1 | aIoReld HIEH | 4 (I dd) pfeId IR (AHI: gl
2 |PRRdTE 700 9R gdd 5-10 SR
3 | JOTelt UhR HTEG: &G YUl HH=Id: 3s! YUITE! (open type)
4 | et Tl HTedTd YuTTel! Herad TS YUITeiaR dhHT TROTH
5 | ®led TRIA | Bled S50l BT 3d Tled S0 Y 3-7d
6 | UepuiaoH =N GSEd
7 | QK US| Td ST RO UU aToRdrd Ig  IPphd PO PIBRR
CISEGIG|
8 |SMTdiedr | SRERfed RI&
9 |&ed g ferd ded IR e IRt
(Lubrication)
10 | GTEaU IUHRT | NeIBR 3R Rfier
11 | rem @ THEHT Mhd ITas
12 | o= ARt HaIH AP g
13 | HURERA el FHH
14 | Sig@dl 3 FHHT
15 | SN YT IUGRU S B b, | 58 o, U9 TRiF, Breel ORi,
ESSIENERIC]
Exercise:

TLO 1.1: State properties of fluids.

1. Enlist the essential properties of hydraulic oil. (R)

2. Calculate specific gravity of an oil having density of 800 kg/m? (A).
3. Define following terms (R)

I) Density

IV) Demulsibility

I1) Viscosity 111) Specific gravity

V) Neutralization number

VI) Low foam tendency

TLO 1.2: Describe Pascals Law, Continuity equation and Bernoulli’s theorem.
State Pascal’s Law. (R)

Write Continuity equation. (R)
State Bernoulli’s theorem. (R)

hownhPE

Explain Pascal’s Law with suitable example. (U)

Maharashtra State Board of Technical Education
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5. Explain Continuity equation. (U)
6. Explain Bernoulli’s theorem. (U)
TLO 1.3: Use suitable grade of hydraulic oil for given application.
1. Classify hydraulic fluids. (U)
2. State the meaning Monograde hydraulic oils with example. (U)

3. State the meaning Multigrade hydraulic oils with example. (U)
4. Interpret the meaning of SAE10W.(A)
5. Interpret the meaning of SAE10W20.

TLO 1.4: Classify fluid operated system.

Enlist any four merits and demerits of Hydraulic system. (U)

Enlist any four merits and demerits of Pneumatic system. (U)

Write four applications of Hydraulic & Pneumatic system each. (U)

State any four applications of hydraulic system. (U)

State any four applications of pneumatic system. (U)

Compare hydraulic system and pneumatic system on the basis

Medium used, Operating pressure, lubrication, Leakage, practical application.(U)

Select fluid power system for (A)
a) Lifting of car at service station. c) Fast changeover of wheel nut and bolts
b) Landing wheels in aircraft. d) power brakes

=

o gk whN

~
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gfe 2. grasitad foT <gHfead ardid U, HIHRR A% SUDR0!

(Pumps, Compressor, Accessories in Hydraulics/ Pneumatics)

fawg fAsa=it (Course Outcome):- fedear ga TTferd TUMTE TS Gu/bUwR 3nfor S

fAaeT. (Select pump/compressor and accessories for given fluid operated system.)

¥ed fASRil (Theory Learning Outcomes):
TLO 2.1 SRSIfod U / TR HURRY afferur &1, (Classify hydraulic pump/ Air

compressor)

TLO 2.2 fadean SuaaTd! Hafdd gu/6hueR fAdeSl. (Select the Pump /Compressor

relevant for given application).
TLO 2.3 gslom/gHIcH auasiorl HI4 I (State function of Hydraulics/Pneumatics
accessories.)

2.0 SIS GUid qffheor
BagITores Ui YRod: WIeIuHT0! aifehiur ot Sl

a Uitsifec fewaade.uy :

8 U0 s el 7Y gd Tt FRfdd iegd fawifid sdid Qi aiffes<ur @refiaywmo

1. iR 4 : g faRfUd HRogrrd! faRen arR srdrd.

2. @1 U : AL WS I0d AF1.Ye U1 -l IR HReTd-

3. ¥ UY: R GuigHmOE SRTdTd Uor ammed faRugs! dle /.

4. foRes du: Ridig@ed fUe=T=A1 reciprocating motion ( ge — TR )dT dIR $Rald i

b: AT -t fewwie yu-
© UU %d g Tat (momentum) <ara.

2.1.1 ToeHd R Uy :
Ui foTde Uurmel T UHR 31g, Sf YRR Suarré! T 9Tk &Rdrd d 9 3ard
37T fafay A=A HigaT THTUMER aruRd STdTd.

T
R dumed U g fIRR SydTd, of STUROMd: ¥R 311 gferda (spur, helical) R
ST AT THHBT interlock HRd Uh TR AlexgR ATaida Siral (driving gear), SATOT gIRT
3SR R (idler gear) 3Tdl THT BRRAT A&l AR 3T, SUMHed 3ae UId (suction)
3T 3Sedic Ui (discharge) 3RIAIARTYE TRRET 3MUR Sdrd 3nfor i fsRuary #eq .
Ddld

Maharashtra State Board of Technical Education 15



Fluid Power and Industrial Automation (314339)  WigS UlaR 38 3fcad siferawm (314339)

Master Gear

Drive Shaft 41 ?A i
(5 i
Suction -------::: N/ :: ------ > Dischage
‘#‘
LR 9"

Slave Gear

Gear Teeth

Figure. 2.1.1 Taqed filaR 4y

HTIYUITER:

S R fihrdrd 3Mfor $9cie SIe[@l AR aTd Tehddhid fihdid, degl dY Sudsy ST dled
IS HH T TIR Brall, MO 59 e U [YH UUTd SNeal Sl STaiHed rsahar Sfor uy

ARl Scie SN e- (STl Sofds Al SId [S¥Te! STl MR ThHmTd fhRdrd T qe

Id A1, SUAS ST HHT BT, T &a 3HT3eaic Ui AYH SIRd GIaH STeR USdl.

geio iR qu:

oo R du 71 uiifes fewdawie dumen te UaR 3ie, S ug %d uard (high-viscosity
fluids), TS0 HH! RO IR i1 grSifodh SUHRY Ted HigdT FHIUNGR dTuReT Sffdl.
AT HHT THR (compact design) , SATATST T HIAT HIH Bl AT A6, YT M SR
HHBG TRG UE &d Ua1d BT UaTT &NIa! SBTET ST,

T

Delivery Port Casing

E,-(.em.-.

Connecting

Internal
gear

Crescent

Figure. 2.1.2 $c-@ fiRR U4

e TR UUa] o] Yk e Qoo TSIl SHaR gidr:

FRIT Casing (Pump Housing): T ToTd STl STARUT of 1R S1foT g AT s,

3Tie IR Internal Gear (Rotor): T TI3T ST fRR 3iTg, SATST 6T dIS[0T ald
ST STl HICROT SIS ST 3.

aTeT fRR External Gear (Idler or Crescent Gear): T GgH foegd TR 3118, ST@T M1
IIOT &I SATd SO ot Se-io [RRAT 311d O,

Maharashtra State Board of Technical Education



Fluid Power and Industrial Automation (314339) RIS UlaR 318 SSfead ITHRM (314339)

TP ATHR HIS Crescent Seal (Stationary Component): T fRR I U 318, SN
SIOC T TS ede [AURTHT TqHTTOIT FHdl SO Sa WA VAU ieadl.
sq%?arrﬁransz%-ethé (Inlet and Outlet Ports): Sd 31d ATITHTA! 0T dTeR USUITS

%arﬁﬂ 3TfOT MU (Bearings and Shaft): IR MR SaTd SO STATST 7 Rl ATGAN.

caul

geo IR YU g1 foR= 9ad e udn SfiftT fauTeHrean ufshdqe SRR Jgdl, SagR Ja_H
o B offt 59 SHSCHYA SfScdedhs Udllied Hol Srdl. T YUTSHE Se-o IR RIeR) 8l
HieXgR URd BT ], Sl J&U 3l B8 sl IR (3sey) o1 Ioe R fthrugrg yi
TrSdl. 30k RR fauTford giar, fafa Faftr 81+ 5a Waer ordl. frR gra ot seie
YRR I ASHOST &d YUl IR WegR fhd Jgdl onfor siarumen sidfie
YU Jaligd sidl. Wil FIR 3¥ceedr Gl Jobdld, dogl Sarl digge 43! Suas
3Tl TS TP gial, URUTH %d 3@ GEM SIoR TIHST Sl a1 UiohadT Arderyut
RIS RRR, HRIEH 301 I HRIGHd SGST 5d UdTg GHRad bl o,

WTa¢( Advantages):

I AYP TGS 4 ( High-viscosity fluids) HRIEHIA ST,

@8 SMHRIS ( Compact design) eI, HHT SR ATURdT I,

81 UU Wd:g §d1 BIg IdH &d aR [adi( Self-priming capability ).

HTE! fARY [THHL gHarRa yarg (RGRITe Tl UG 3dl, Smges Uy fafde
SUARTITST aguant 3l

5. TR cwae T o gIvare Uishdges SiToRRMAe] HH! U 3fUT SHars Fafor

2.1.3 9 Uu:

T 1Y BT TURAT U YR Uiifee feweadic Ug 3118, ST & WauaITe! Iekar aaadied]
- Yool IR Hdl 8 UU &9 GEaR AUl IURUl 54 WIS , g
(hydraulic systems, fuel transfer, automotive applications) HIGdT THTUNGER ATORA ST,

Hwn =

T :

1 BTSRAT 3Id 3[d, O ¥d ST HFTIE HIFAY d’d AT &9 YAIgMITa! Sae Sffor
33cac Rad e FHURT fhRdl, ST e=uall R dddl &+ a1 a8 Sdrd 0T Aex Al
GrAHE 3Td §TeR BId SH¥dId &H T (Cam Ring) Bl Teh AR, HAHITURIT STofell eieil
(eccentric ring) 31Tg, S @~ S8R ST 3fd TR INd [hRdTd .Zde 3T 3ede uic
Sd 3{Td JUGTHTST 30T §TeR USTIRITST ST,

P
X AT Sreadl 3T 301 &9 R (cam ring) A {0l & IRl . HEOORS et
(Centrifugal force) 31f0T f&iTT=aT QA (spring action), %= e STS[Q TR XA HH R
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(cam ring) AT TR HRATGON X TRdl @AY e Slaadl g%a (volume) dTedl,
ST Hafd &1d (suction) TR BId 30T 5 311d el Sdie-4 Ye fhd ST ., SSHadl
%d 3I3cac s Ol 3SHeae dl, B R (cam ring) @-9dT gl T (slots) AL ghald,
TIHeS (volume) HHT d U S qragdd ( compressed) Bidl, S AR 3 a@M (high
pressure) 7 STgR TSI &1 Ufshal Tad Yo g, 301 59 YdTE T= ..

S[iding Vanes

Casing

Figure. 2.1.3 © U4

2.1.4 A9 UU;

dg UU 81 U UBRAl Uldlice fSTagAe U 3ig, S R duiywmE Sdl, gur areed
foRUaSH |9 3Riard o g &d  ( viscous fluids) SATfOT €4 (solids) HUIRT T o DRl
SIS UITTST 3@ SITard

AT

I durae g fdhdr 31 id 3RIdTd, WIYROMG: 2, 3 fdvar 4 Ad rard ofor g g«
3TOT 3I3edie Ul 3Rard (inlet port (suction) / outlet port (discharge) SrATTRITGE ST
R 40 SMyR <drd 10T i1 fhRug Had HRAeSRIT =1 §e 3¥dld, S diaaAl
fouar 7Tt fRuiva FRaa g a9 THHGHT TR HRd Aeld ST IS YR SdTd
S{TFOT TN0T T T,

Figure. 2.1.4 @9 Uq

Mabharashtra State Board of Technical Education
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o :

S @9 hdrd SMfr 90¢ dNeT g O, del d¥ ¥whes (volume) dTed. dge fafd
Uidha! (vacuum) IR BIdl, MMUT &9 §cc Uic AT UUId 3Nea] Sdl. &4 § @ 31101 Uy
TISRAT U8 TR Ao U] T 3HSHhdl. HSHooT 5d OIal URYGHT STOC b g
IICHC s 0T Sldl. 3CoC TNl Old Tda THHB HSDHd  HAH], TIhS

(volume) ! B, 30T 49 $M¥ede UId HYH I g1 dTex Ul

2.1.5 Tfeage fUe=T uu: (Axial Piston Pump)

U fiRed UU 81 Tdh USRI Ulilice [SXodHe UT 3118, S ZaTe] a1d ¢UdHIa] U o1
IR 1. g e Tl RIS A da00 3-9dId. T aTWR 3 Gl &d UlgIIguardial ool
SiGi

AT (Construction):

7 YUl HegHTlt U Ry el soie fthed 3radl, ST e dvTaiTes MSTHR Tl T
3T 1 WreHed fies S9a0 e 3drd. fike § RIS soie A uafyd saard i are
3Td 9 Gg A1 gIdId.

Swash plate Cylinder Barrel

Control plate

Piston Cylinder

Displacement
Chamber

Figure: 2.1.5 Ufqae fUwes Uy
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P

FMIEAT YD RIS Bid THIAR TRUHTT HRdl. TRYHUTAT Uihdexw™, fUved w@ra
Wedl SAGGRMST ST GV 1 BlaTd, ST o et Jaferd aRAE IR T et
HRATd. TR LI G-, ST e dled WeURIA gR WRabdl, degl deRAdIe dlegd URTuis
ded e G Y& gIar, IR diegd YT 8IS &d I IR $3coe UicgR fewmsi
&1 Sl RIdSR soldbd Add A AT fORe-T= IRMIGIET HizM ariges $70¢ d $3cad

2.1.6 9 Ufeaw fUves yu:

Je U TaR fiRed Uy & uifdifee feveadic Uu ofg, ot gsiod Uume! A 3&- ad
%d BTN STATITST WAl THIUMGR dTIReT SIdl. 81 U I srieman, 3nfor 3=- e
AT 3NesgaT Sidl.

AT

Shaft  Chuck ball joint Piston Cylinder

N Valve plate

\k\.Chamber

Figure. 2.1.6 aw¢ Ufeqy fUke du
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e TRy fie Yo Yo e el Qoo M iar SH1a=T giar:

FRAT Pump Casing (Housing): $¢-o HFTA  TREUT ®Rd 30T gRISNo® &d T YATETe!
Arfez fam &,

STAfdT FMPE (Drive Shaft) : AT fRUTTAT URTIST ek UG B,

Ryaisr AT Cylinder Block (Rotating Barrel): ThT MIHR UcHHed 3 fUe SRIdTd.
five=g (Pistons): &M MOIHR BRI HETHT (cylindrical components) St RicisR sdle =1
3{1d Y& TR gidTd.

favdt we Swash Plate (Valve Plate/Port Plate): 8SITo® &d Uaig (hydraulic fluid flow)
&1 ATGRH $HRa ST fRe-T=a1 SToaroiaR Fa=0r 3.

S UfRad f&sms= (Bent Axis Design): RI$SR said (cylinder block) 3T fohraumRT 2o
drive shaft) TehT HI-1d (usually 15° to 40°) 3IGS A, UMY dc TR I TR Bld.
qred W (Valve Plate) : d 31Td 3107 STeR STHUITITS! 3ae QIe3TioT 33edie TId3iRydd.
3iferr enfor e (Bearings and Seals): 90T S HRaTd M1 &a 5t (fluid leakage)
YTdddId.

HYUTST (Working):

SigT IIE MU YRYHAT Hdl, dagT o RIS sBIboTe! Ace HRdl, S e I
P g9 3fUT 318 & glard. fUke aer NN (@ed WU §v), daAe gagd
TR BId, WM §0¢ UlcgR Sgiod Fges UM U Udl. e Rid e sdid Jg e
BIdl, THAY fURe 798 4@ B %d HUY Hol ildl. HId 5d I g TITHe UeHYd
fEETSl BT Il Y5® AMUcd TRYHU Jad Y& Jged™, 8T S Fdd U gidl, S
ESIo® Tgsedl U0l }a0, heles Tl HRIEH gd..

U'TI'CI%’:

J Hrerdn MfOT it Srott T,

3 Td (450 bar fdhd1 3ifdw) gTdTe 2.

JGodl YdTedTa! (Variable displacement capability), UdTe =01 &1 qRa=T d.

HH ST 996 31 S (Compact design) 30T 3T (G o ToT JHIUT (power-
to-weight ratio).

5. Ut BTEX (vibration) 30T 3TATS (noise) T8 TS HTY Hd.

SMANT(Applications):
. 3P Industrial WWWWWWW

SAHTT 30T SRS &FTd STANT
SiYDBTH SO HYT &1 ARFRT AT YA
IrRY 3T IERY fear=r e AfRMAS &rd SuanT

Mo =

>won oo

Maharashtra State Board of Technical Education

21



Fluid Power and Industrial Automation (314339) RIS UlaR 318 SSfead ITHRM (314339)

2.1.7 turTdt fas fAew:
1. FASITO® UUTdl YHR:
o PR v 919, fowprss onfdr fewrazik: o - yondtard aeal.
@ UY: (T AT HHH G19 &H; SNENFID TSHI-oHed aIuRS ST,
o e UU: I e S 31e; gal-Sgc! foba I=-are U ohz-aadt g,
2. TRFET UZR:
UG IGR AT TGS HHTG IR YR FHRad 1. durd UR T Riew=ar armonzh
Sosd SIfOr GRIEAT IR ATl W 6.
3. o1 ¥ (fswwde):
foer ufd e (LPMm) fdar e ufd e (GPM) B9 sazad SoaT T3l ¥ IS,
Rerra Tt sazaddidr faaR &1 301 gRUT Fe! UG HRUIRT Uy Fasl.
4. PTA&THET:
. FlegAfeE BT fAaid Bl 5d USRI Tahar] [9%s Yifid &,
. HAPHO DRIGHAT: THUTHS FIUR Sell THa HIGl,
5. Sd G
3{Te &1 d AU, gard! fadbequr gufi( viscosity range) UuT YeRitedded e At @l 6.
6. ST3E ADIIH:
U0 IUos Sew UDRRIN JBdl, T B Folacd HICY, SeE Sda- oM (combustion
engines) fdal PTO (power take-off) g G- &ﬂﬁfﬁﬁ@ﬁwgﬁﬁﬂ PXI.
7. JATofeT giefRydt:
o ATIHE Juit: GO Rer=ar argar Juiiaed gyTdio o1 & 21l el @Et B,
e d[dTdRUT: Y3, qroft fdsar 7S ardaraRon (corrosive environments) IRIHT bl ICEIRY
o 3T A Tfei efmfor far iR sraoeT du s,
8. Rewar 3rarst yraast:
SR 3f7aTe! RN Heferd 3e, R HHI-3M1a1S S3 (34l & fdbar gfcierd R du) sryde
U1 YTyt <.
9. ATHR ATFOT T
U0 e Rer= Sl Jied 99dl At @ET &1, g% U Tfa=iddT aTR (mobile use)
JTIIT T1a! iU AT 3R FAHdTa.
10. ATSfET HIFBIRI:
T A3 YR (G -HRS¢, BT - Hld:¢ fdhdl Uhrd W0d) Wil He.
11. SEUTE MTaTHT:
SOOI GEHdT 30T & U IuSsdl did Jedidhd HRI. JoU c@eadrdl &t Tl
RIS UTC SIS (SIS ARl
12. goie 3Mfor Sfta= ah @
ATl W, BTG, BRIGHAT ST SUdTes AGURT CaHTSG Wd JidT THAIS JTe,
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2.2 PIBARA BT
1. TR dRaTAR:
o HILRGI aH g= 4o fquRTe Sihss e
(a) Ulfsife feedade HrawR:
o RS TET BIERR (URe-smutia):
o W-m
o Teo-UfaeT
o VSN FERR:
o OIF HIBRR
o @a’ﬁw
o & DIBRR
o fofee R apER
(b) SIS HIRIR:
® PIARR It TSl $oll (Kinetic energy) aTead ST R < G&Td Sl (pressure energy)
A FUIART B BRI HIAT. IGIERU:
o TSRS HIBRR
. TS HIBRR
2. TITAT HRIHR:
o RiTe-%S FIOR: IYGT UHTd CUATd BB ddld (BH! GIEITa! Ji).
ECIGI R
3. PRI qTaTaR JUTha:
o  HUI-GE HIVIGR: 10 bar T f$XTS Ta1d (discharge pressure).
o  AHH-GIE HIWER: 10 d 100 bar T3 f&TmS! gaTd (discharge pressure).
o TT-SMd BIWR: 100 bar &l SR f&TS! Ga1d (discharge pressure).

2.2.1 Rivre-wo RS T SraRR:
Teh IRUBICT DI B Th YR Ullelicer [STITHE DI 3 ol fUed-Ride
T H AU dgd 9T HH B gdl [dhdl i S HRal. RiTTe-es IR
PIDRRAL Thd HIWIRA "cArh (compression cycle) 3Tl 51 g1 fadRur ( delivery)
BIUGTYE TehT IIHHEA DB B! .

T

TId T e 3dl oY fiRe ga1 SR SHRugre! 9 1T Wie! e ¥ud fihdl. ke
gIGT BN HRUINITS! RS ST 3M1d fihRd). hhaNTe HiexHYyH UMY Tl fiRe =1 IRER
BISTATd (reciprocating motion) I FUMRG B, HAGT VS HHAMUCHT fUeTST SSal
30T e O §TeiaTd (reciprocating motion) HE Tad HRdl. ScIC @leg (AR glecg) Segl
iR Wot Wes Xd fidl dgT §a0T Ridexded Uzl HRUAR WA ¢dl. 3cc ®iew
(Sl ®lew) ST fiRed a1 G2 W IWd hdl d&T aaded 8907 dg? TSN
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WA 4. Rycier TsHE JarH 38 T f3feresd) wiees fod 3med. Hiex fhar ursH Heer
HHMIC RIS Taklt YRaa.

Ar in| ot — — Ajr outlet

Piston

Connecting

Crankshaft rod

Figure. 2.2.1 RiTTo-o IRMR{ET SRR
HRIYUITST:

AR TP (3P KIP)
I fhdl, e ke RISSvaam 311d Wit W I0d il arges Rics=n id guf

f4afd ST (vacuum) TR Bidl, SATHes &9 HH! BIdl. 3cIC dled 39S, ST ATATaRuNie
g1 Rdsmed yax Fd. faavur S8u (delivery valve) favg fe=mm uare (backflow)
TIETITIS! &g g,
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P WI:

S shahRITHe TR0l A1 Sadl, fiRes axa fE2R TRes I8 !, 80T SN HRdl. IAAC dled
§¢ B, SUTH 8aT SRR Ug Xhd el g T-%ha (volume) HH! HeHe R 3o
39 GEUNRIT argd!.

3. f&wmSt ®I® (Delivery Stroke):
SegT BT 3fadd SIETaR UIgk, degl 3M3eae (delivery valve) STSd). HIRRS gaT RISy
TR CHAed fohal 3azud UUe el eho! o, BRI gl [avg faR Uarg (backflow)
TIBTIRITA! $cic dTed (inlet valve) dg Mgl Bl BT (cycle) Tad d1E Jgd, HILIKS gadl
fRRR Raa1 gHRad &
TS (Advantages):

a. et 9T 31O B T

b. -GS U hR-Te! 3o HTIeHd.

c. Piae 30 G, T8 ITUNT 30T BRSS! TN

d. HH! UH (UT) oo fazae=ia STl oH SauTe.

2.2.2 A el RTINS T HTRER:
Teeiesl ARAMBITT HIBRR 81 U6 TSRl Ulliice fsTaaie HIURR 3 S 3 a1
P& HSAUINTS! 3 CUTd gal fdhdl arg HIsRT Bl

AT

Tee RS RSB IET HIRRTE Wielid gcd (W) S&dld:

PDITRRAL TRUEG HIHIRA (step wise compression) qrél 3Hd Reier @E=Id:) aF fdhdr
HAFHHHIUE TS Rideded Th fURe SRIdl off 84T ST HRUGMTS! HTared fhar
UMY TTARER gTedred 98 FuidRd dRal Sfor fUke=dr areiadl eAfdet e IRER
BT TTST Shep MUl fUReTe Siedl Sdc (JaRH) Flee gaa Rfex Hel YRl Hrugm™
TRAM ¢dId .33cae (Sfiiey)) Fleg Ud® TN HIRRS §adl dieX ST TRaT
d1d. $eXHER 81 U IWIdT URTHoR T8 ST cuided §aT U8 HRUANITS! aMuRel Sidl, IR
HTH HH BRI, TR -HR TRl ¢ [ohal ReHH faavur HRuamgdl sifan H1oRe a1 ¥s
PRl TG TAANT Te63dR HH B i ATIRIE IRGUIN Had HRd Hed Jomat
foher T gefiet aeor et v,

HRYUTST (Working):

e ReSl SRITIBICT HIBRR 3Hdh WA §aT DI HRdl, BRI URUIRITS! ST Sl
UR®T TW (HH-S1T HIHH):

IR WNP: HHATIC U], HHI-Gd U Tt W Y0 ol Hafd Tised! TR e,
ZdC ®iecg IUSdl, SA gaT Uged TuTdid el exHed Ta v,

PR WTIP: e A1 fe2 W I0d AT, §90T a0 Ga1d Tad BB Hl.
3{T3calc F8Y IuSd!, YPHTad §aT ScRpox A STeX TSUIRT URATT .
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Wﬁmm
B SRHOR YA S1d, ford) oft uroft fbar gan aTR e 4 ot Sld. USiges gad aruy™
FHUI BId, TS Y&IE BRI AT HazTdH RO H1H HHT gid.

Qutlet valves

Outlet
Inlet

First stage
(Low pressure)

Second stage

Inlet valves {High pressure)

Connecting rods
(Driven by same motor)

— 4
'ﬁ '
@ <
Figure: 2.2.2 HeeReol XRIIHIT HIBRR

GORT TWT (SH-GIT PITM):US A1 GO TN G RIcSAE YA P,

PIARE WKD: e AT fQRH W Wd offdl, TAoT UG I GETaR. HIBRT Hal.
JT3TC dled IUSdl, YHTad gaT UG ThT TN fdhal U el chHed UIead!. 3iwdd aid
fresTdd Ude a1 TuaTd THH qaRH, BRI 01 HicHT uihar gid.

P ufthdeiaR: Siftd cordia SILRFH®R, SfARad ST H1g CTHUINITS! §a1 HARHAE
fcht o, TR FHIORS gaT SN aTRMTe! iR erhie Teat o,

TS (Advantages):

a. SRHOR b I HIYEH.

b. T® TWI(stage) HED HTH HH! BId, ST Soif ATUR HH! il
c. U 3= a9 (1000 bar fdar 34fe) fresaar ddrd.

d. STRd TRY g0l TTesd TN gedhd SRS dledd.
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e. ITST SHITAT BTG, Tad! Ul YURT.

W(Applications):

a. UCIoh Heha SIfOT 11 IS Sd-g1d gaT J&qur.
b SITER WIS 3YANT + UlaR Wiic.

¢ 3N aradta Trem i g,

d PR 311 3R ST R

e SF-G1d UGHTId ad! A=l Sciel faam 01 UTorgS! SuNT

2.2.3 R HIVINR:

R HIERR 1 T T RAT Uiifees feedgiic SRR Mg ot gaT fhaT a1y eI Hugrardt
T T AR Hdl. § 32 WS H-aHed HiddT YHTUMER aIiRS Sid SITé] HHT e
IT:

Rotor Drum

Outlet «— @5 < Inlet

Spring

Figure. 2.2.3 & ®IBRR

T DI T GeH A WIOIG MBI AT gial: ARl (HRMUS R FTRT TR0
TR O d Ee-i® UTHI HaidhRd. Ac g ThUR SH T8 S TARUT (BRI =T T HThae
0l 3q00 3. B (&igy) U fhal Huilc HeRade §900 RS & 3ied, of
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JeAee ST Wile Y TGS ST, SAE UIe (=M WI38) SUSU! 3115 ST gal T
Id. 3M3cale UE (S Ags) ISl 3Mfg fo1Y AHfrd ga1 (compressed air) SEY TS,
3T AT TMUe Je=a FOhuary YR Sard.

HTIIYUTST:

R DI FlegH HH HROITAT qxalaR B Bl HRU B9 A0 AL AT AT TMeR
TR W fhRdTd. R AT Got STS o1 SRIal, A 3 Tl SHTaRT (casing) =0T SIS HEHE
a6l O™ R fRdl, HEUIRS kil TG I 0] hod, TS TR
(casing) =T 3Tcite izl Tud gIdl. A @THL AT FlegHd Jad dIR Bidld. Sec
Oi¢ &R, T HIT da8 TUR Fidl, TS gRgH TIR Bidl 10T g1 3M1d IS, FAchd. T AR
fOhR0) 1 S, SISHoo! gdl B8 HW T Algd Aol SId. I FWd T ha HHI Bid, SIS
B HIAN Bld. HHUC ! FOdS B-IGT Td 30T 18R W W {hRuarg HNT Ured,
3{TARTT (casing)2T WU IRGd. TRT HIBRS TSR 33cdc Ul slacsal Jaid 38 ke gid
Ulglad, dgl d 3= Gl dgX BIed Sild. & dsh Jdd d1g Aed, Hpiad gal (compressed air)
91 RR Yarg JHREd Hd.

U'TITI%:

b HH! FAUIR T 3RcIa Hilae (S

c. YR I HIRRRAT Jo-1d HHT SHTaTST 3101 HUH Uraedl.
d. Yeh-Te TR (A9-GTIRA R BIORRAE),

e. T G4 WO HR-NaT 3 BRI,

IUANT:

a. e 10T STSTHR YUlTe,

b. i Sfor vt 3.

c. Ao 0T S1foT ard G e (HVAC) , XThoR= Jorre.
d. FgH U STO7 71 GTcTes Ul FoTe.

e. STNTTST T YT 371f0r 8T GRABI.

2.2.4 5 BIBNR:

TP HIBRR 81 U UHRa Uliifee feTaiic HImR 38 S gaT fhdl arg S1oi $HRUamra!
3 ORI g d Ay o1 TR HRdTd, T SO b HTIOT HiGAT YHIUNG gaT glares uaredn
&S 3T Yih-uHe HidaT YHIUMER aToRd ST,

AT :

TP DIBNRAS WA geh I

PIRAT (BIRIRR TSR T e sl 3Raa AT ga=an yareran faun feeh 9. 1 gferwa
ey of favg A=A fhvard. #d AexAed Ad 3ard. fhad Jexaed Yog 3T, Ja=H Uleqed
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FHadrere gal HIBRRAY Ya=T Hd. ST UIc 3o GIa SIS gal disdl. S3iRael 3fir
QMU ATHAT YR AT 0T FREBIA I AT Hard.

Suction

/
Anti-friction and
roller bearings

Driven helical
rotor (female)
‘ Driver helical
l, . rotor(male)
Discharge
Shaft seals
| \\\

Cooling jackets

Asymetric rotors

Figure. 2.2.4 ¥ HIBRR

SRS :

TP DIBRR HRAT AIGR Ead Thes HH! HRUTTAT dwdlaR BT B,
1. &I B9 (suction phase) : e} fag a3 R0 Y= Hrard. S e e faerT

BId1d g9 BIRRAE YIo! A,

2. PIAIRME bl (compression phase): a@rﬁaﬁﬂﬁra@%—cﬁm AHSHOO! gal Al
oidl fihrd. Aex d Aefte AT HH gld, ST aT BN Bid. ¥ BiuRRAL, Hifeh
3ATIUT € RO YURUIRIS! doTe! gaHed fiRies e S

3. fswmst v (Discharge phase): HIIRS gaT el 29t gid Ui, few=rs urd
J-G1d g4l dTex USd SO LIRSl <o fahal gaT fadRur Jurel Hed UTédo! Sd. 3iigd -

TodCS HIMRAL, I6 JTIRUATYS BAT AT B> il

U'TITI%:

a D! SR 9 gIaT gadl YaT GRAAI.

b YRITIHTET HILRR e I HIRIEHI.
c U HH TG T
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d HIEde 3101 gl fegmeH.

e AT THIUIRITST e

3TV

3. IATEH N (BTUS, 3 Ufehdl, SAa-a).

9. UIR Wicy (FcHeM 311 gHfeds fAaur yuret).

&, SffeTAIfee ST SierpTT (1 HaRul, gaT Te).
S. eI 10T 3wy I (Ao Tp i g1 RAa).

2.2.5 HIRIRATS! fas P W (Selection criterion for compressor):

TSR (CFM): ThT SIS Ufd gie dedd fobclt gaT e Jdhd, St Afad e ufd fiife
(CFM) H&Z AISTelt STd. FHT 1A 301 SUHRUMHT diaTTed] TSR STaRadhd] 3Rdrd. HHT
BRI HTRIRIR YT USREA & Udhd ATg], ST HIHNRIAT THRT 3G AHdTd.

3 (PSI): HIBRR gR fIae gad1 3§, Uds Ufd IR 9 (PSI) Hed HISTal SiTdl. Jrem Tfor
JUHRO! THT fAfRRIT PS| GeHIAR B HRUANS! FSSST Haldh 3Med. QU HH IF ST o
Y YR B IRUIR A1 [ohdl ST B HRUR ATg 1.

SIS DA DHIARR U A fbdl des e Uehdl Irell TdhaR]. SR qUd! Ty g
Hdd HTIRR! SHTaLIH T 3R, TR TRIA 10% ST BT HIBIRR HaRID 3HTg.

oIl Tlld: Safaed: AeT DHIBRRUATS! WM, 120V (RiTd-th) fdsar 240V/480V ([H-Tw)
Y YHd I/ HiodT, Uicad HIBRRATS!, TaRd- Siid decy aaRedT ST

DT ATHR: HIBRRA Seded] TR KRS c[dal DR, Th ¢ Huss YR a1 THh
R4, HIURC HIBERAT fdel! dTe] HTTRIHT 38 o HHI BIcl.

fRRMARRad wmEet.

TIead: I B9 2! hal B ITGH 63 bl

qAT 0T A A IS T, I §aHS 70 T .

dAYERT: 1 U HHe WS, do-Jad gal 3azdd 6.

TS YTd): HIBRR YT 3MaNS He AHdd. SR HIBRR HRET Al 3T dR ATaTS!
qraes i faaR &,

SEYTE: /W] HTTZIHT, HFTE Jueisudl ST fadt AR avdd 3Mg I fdar
DR,

2.3 grag It /e A dia sfaadte

2.3.1 gASITo® 3iig® fbeex (Hydraulic Oil Filter):

BagIferes 3figel ftheeR fheek YU 91 Ueb BTG ITeieh UTeh 3MTe, S sauard gfvd uee o1
30T e fARTaR0T B,

AT

THT A TSP dd fheexH e WIdld Ued Tdrd:

. flheer dHeR: Th YT fohal WIfed R 318 o fiheex Ucd A 3N Hd.
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- flheer gedh: Mes (GINd) SSUIRT 81 BT YT 315, § WA aud! BIvdel Hiied o Saiel S
Ydhd: BTG, RiYfed BrRIeR, IR A,

-SeIC: BT UIS Sfisd U gid BTl del fheexHed Uagl o,

- T3 UIE: WS ISP adf [hee 2 ok SR USd.

- U Eiceg: o fhee? aailes 30T d dd UdTE HRUaT WAt gdl, gl Red
ST IR,

- S T AToadl BT HTOT UT0f HIeuarTa! aroRal

<

—» — Outlet
I

Inlet 5 P 153

=Y

Contaminated
Airin

Cleaned
Air Out

N

)

Filter
af K Filter Element

Element

Automatic
Float Drain

Oily
Condensate

Figure: 2.3.1 gISITA® 3igd ftheex

SRS
FRISIT® 3iTgd fheex : gTSIA® &d Udg-IRITd JOMel e udd Ulgauargd! g giud
T, T g eTp- BT B,
1. gftd 9o fheeta s Ua3 Ha: TSP &4 3dIc UIC [heeR BT RTHe dTgal.
SAA Y3, YT HUT, °T0T HTIUT T ST, S BIUl Ha=Td 3.
2. TTSUgTE Uithar: 54 fheer UewTd oirdl, gid gerdfHn ufasfid #rdl. o8 S0 oid
FS TAId IR WS qG 3 aTgel.
3. TS A0 qIgY USd: heek o0 gRSIA® ad 33cde Uie G4 aTex Usd. §
IRad 3d Bt WS, gd UeTifuRgT gad A gagiics ged dd Uigred.

2.3.2 <gHfe® TSR fibeer:
FATCH TSR fheer FHIARS TR RRETHD Ush HgwdEl gedh 3MTg, Sl gHIcd JUH0 g Uaz]
HUGYG! §AS YD, ©I0T, @ 0T SNSTaT TRIREHT R[S PG CTHTaNIe! fSHEH Hoo
318,  gHTe Treq 3nfoT T3 Yeol Tare i drafger gffRad #vq.
AT
gHICH T3R ftheexHe YIYRUIG: WS Uch ST

. fiheex BTSSRI U Tolgd TR0 (U1 fdhar wiifie®) 3iTe of ftheer Uedh g,
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gde 3T 3MTede UId: §aT 3M1d JUATTS! ST flheer o S1eR USUarIa! SUSU!.
fireeY Ued: T Ifwss Al ofe o gfid ged 3rSdhdd.
qHd We: gD givd Ucdh 10T SNATdT SR HTEUIrETd! MR grerdre FHA0 .
31 Tlew: fhee I1Sd Araeial arofl S1fdT dd PHigH <.
fireey ST a: JRI Ueh URGRIS fdhal YTEl &Y Sal S 8T esT dhaial roft ST
0T TMes] Hdl.
HRIYUTS:
1. §4T AT YO} STFOT GH AT JUFHROL: TP Id gaT SeiC UlcHe] Ya= Hd A0 St
ATHeS HUT 30T 3fiefrard A fiheex addds Sidld.
2. TMUgTd UihaT: TSR flheer god YA Sfid), Sl dRI% Yo, ddrd HUl JHIfor °rof
fheex Frall. flheey TR o gftrd uaruf+T ussd it W= g1 aTex Ug Gl
3. 3fiaraT STfOr °Tur MBT HROr: =l delRit dhigd crdbad UIol, da 3for =1 el
U, facg e 59 39 Fleg (H-g3Hd fdrar e ) § givd Ued wrsdl.
4. TqT3 AT 3MT3eYe: ftheck daldl, DIRSI gaT HTICYCHYA dT8R Usd SHTO1 argdiy qre

fobar yuTTei=T QR S,
Gz /// Z Wetzt air | Dry,?ir
Airin > 4+ - | = Airou enters exits
A‘ Z4 4 / 7 )
VA [ ]
1
1%
Delenicy 2104 } 7 L Cleanable
é %orous
z ronze
MF::; /é B Baffle element
Z
2 Polycarhonate
A=========="] Plastic bowl bowl
7
e ey Metal
Uq*:: guard
o bl\?l#lti-stage 2 Quiet zone
S affle spins air
‘_1_1\ to segarate eliminates carryover
Drain valve moisture
Figure. 2.11 <gHe® TR flhee
2.3.3 AFgYoex:

SfFgHTIER § BASIerd TSl TRel SRR o UIRTES TS WIfadid 0T Sawewmadar o
T3fad. d gagicd AfbeaHe Red UIRA) WU 956 HH! HRUIMNTS! Had HRdNd.
AFYO A TSI UPR:

1. TBi-cRy SiFRggoeR

2. de-olss AFYocR

3. Tg-dmeis ARgHoex
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1. f8iT 213y SfRqgdex:

BNT-TRU SRR 8 TP gASIAd Toll WKRol fS@sd 38 of B Ao aued
TRRTESS UsS II6fad. § gHsifad RIEmHe RS WU 950 HOaul, 3« IJ[ugrns!
3TFOT &q TS5l U HIGUATITS! HIGAT YHTUMd JTIRa S,

AT fBiTT-21=RY SfegHeicxy e Widiid Jied gcdh dld:

- SEMATHR STARYT : U oG YT SMARUT 3% o Se-d uedh U ¢ad 30T a1d Tg-
H.

- fiRe=1: 8T &1 g9 ¢ 3fige 3i1d U

- TS AR ARG T YIS SaSID WIS Sisd S,

. 3de/3ATSeAe UId: ERRIMe g o Sfagccxded Ta¥ HRUANS! 3T §eR
YSUIRITSY SIS,

Compression Atmospheric

/W Air Filter |

Spring : f':j Piston
B[~ — Cylinder Z!
Fluid Level \
O Ring With

Backup Rings

Piston

lTJ To Hydraulic ‘
System *
Figure. 2.2.3(1) f&i1-er8u SfRggaex

TIRHT TWT (FgS TWREN): 3dC UeHYT gagIod R3S WSS [URe-al edhad!, Sujes
& dgpfud gid. oo fRT Ygpfud 8id aaad o RS Sl ared.

AU AARIT (RS Bol): BT T AR gemdd gee TR, Sa 3M1d Ja=T dxdl
STIOT STacied SaTa ek Sadl. BT Araadct Sl Sarasid a1d .

fEmfofn cur (wgs fYefton: S Reaan grsiive wWigsd! aaddl 3d, dal
FHIERe BT fawrd, fRear edhad. sifaited &a 3i¥cdce UicHyd diex USdl, Sares
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2. GO YRS ARG eR (Weight loaded Accumulator)

FoH RO SfagHoCR § U BASITAd Sl A3dUl SUHRUT 3§ Sf oI Joid aiue graged
%d WTedd. § geiad U9, fate Sfor sienfiies SrayinTaed Hidal JHTod aruRd o ford)
d &Td YRAST SaD 3.

AT : IO WA SFHGCR T WIeid G Ucah Al GSNAbR FH&f 81 Ub ST far
3{TSaT Holgd UTqAl dhe-R dl s gRSd gauar 3dl. U HI8T AuRT fiRe,
squerd ®& GeHIRT AT HRdl. ofe UTqel Wewdl Ud & fdal fiked=ar R daadl o=
oM. gragiiad aaucrd ®& WU URe-a arel Syaen o o) qrarare gragied
Sauard Iraadl Sfdl. 3cic Uic gragiad UuHYd Sauard Jaaedld Rl & adl. 33cdc
O TaADHATIR GTeYH Sauard Jureaed dred!.
AN AT

AT ATANT AT
W '&"r'WW

Cylinder

i T Piston rod
""f Piston

Fig. 2.2.3(2) 9o WRad JagHcex

3. TT9-9TSl padT Ao (19-Teis AFgyaer):

TG-TTS1 hardl SFgoeR WTad I ged SRdTd:

VIR AW T Aolgd, IH-a1d Aed dHe-R 31T SNt arg Mfor grrgiferes gauaryd ee .

T da=: Ao agH URA Th [AHTT S 59 31T Ta=T dhedTaR D% gidl.
TSP WISS deR: TSI 54 Graal .

gIdie/3MT3ede Uld: SSid WSS ol Slagdcexd e UdRI HRUIRITS! ST STex TSUIRITS
TRAIT &,

T qTea: AR oM a1l GId HRUARITS! fdhdT THRIST HRUAITS! aTIRST SITUMRT Rlec.
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Gas charging

Protection
Collar

—Bag

Gas bag / bladder

Oil Shell
— Vessel
Qil filling and Anti-Extrusion
discharging point
Bladder Accumulator
Figure. 2.2.3(3) T19-dTS dhaldl SfagHICR

2.3.4 UIR $ABTR (G4 ATEAUIR):
AT

1 7 U Aolgd Hed diat 3d off T4 ge-id gedh 6 gad Tl 3 a1d HRd.

- Hieur-arrEn fiRes (@W-gE a1 sgice Uu a1 Sisadl Sdl T Sl gEmaR
gqe Gauerd uTe @,

- AEH-ITET fUReT (SH-319 919 fie-d 9 3R il Sfir g1d WaT bRl

- 3Tde 3MfYr 3M3edle Ui: T-URR Sce: UUam Sieae rdl 3for St e &d YRadl.
F-GTd Il JU SR G dida- gragicidh 4 el dHRal.

- AP dica: Gad] UH-AFT yarg AT Had Sfor SeHual araard.

- i ST M S: Tt Y& BT 30T TR YRS g Hard.

Figure. 2.3.4 IR $eUBTRR
mm:
$HI-IE 5T YA (URET ewn): HH-IE U7 grgiios ad Hisar ke deaRye Jas oxa.
el fUe aTalt ¥ud fthrdl, T8 fURear B ST S,
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T4 q1eaul (GERT TWN): g fIRe-d &30 dgH, HIS ke Addd §d WRd & FHfor
Bl (TR MIAMER). HHATA 3d-ald 5 Gald.

SH-g[E &9 3MM3eye (Hfaw ewn): Il s 5d I-ae 33 doR Us!. Sdd
HHI-IE 59 TRIA SITd o Db G8T &= Bl

2.3.5 flheex Wgaer giadbex e (FRL):

fheey Igeier gfader gMHT § a-d (pneumatics) U ATORA SITUR Ueh AAISH giHe
3{T8 S HICH (pneumatics) SUBRUTHAT HpTad gaT YRad.

T IYRUT: T G U N

A. ez (fheex gfe):

. HILIS 51 fheeasd Ya=l .

- fheer U Yos, HTRT SO ST HIg <.

- Wb g1 TGeickdhe, IR Gl ABRIT STHT BId 3101 §1 BlecggR TR Bled Sidld.

B. U¥R YT R¥deR Ife):

C. g (dfadex gie): dd sl ga1 gHfcs Auq fr Rifdier Aefia foar ymr=n
qfsidhe HRd, TR TY AT el B e,

( § _

'!l Filter with water separator

( N)

Pressure regulator

( <;)w

Manometer

Oiler

(»)

Figure. 2.3.5 FRL gfic

2.3.6 AP TR (SITATST PHI BIVIN IYHIN):
P A B

gACH AHER TSR IIA-IR U i@ il
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REtaaed @reited MY AR SidTd:

1. SITATST HHI HRO!: HIERS TR U TRINS IURT I AT HHT Hd.

2. TRyl frifaa #eor (TR FEifRd $R0)): Tidw ST FHTRR R dTerd.

3. gfta g ey S0 ; JTex USUaR g4 Adid 4o, dd, Yob 3fSdhdd, AT gl
W= 8.

4. ol PHIUAT dqTe; Hol JHIE HH HRugRe! I Rerd wrfves
JURUIITS! TSR fEwr Hd.

5. HTRIRIBTY WGV : JRI&T d RIS SIUIRT Had Hd.

Baffles

Air in
§ Outer shey

Outlet

N

Figure. 2.3.6 AR

2.3.7 IR T (GTaHTIS):
- __bourdon tube
e I
e e
7 N\ movement
/ - L
[f . v A
| pointer "
W
., VA
L w |_-/|-lI .
\__\.{' \‘:\ /_;- connecting rod
A %':S/

Sources of stress

f{

Figure. 2.3.7 IR 79

%d fbdT I UAW Hee IRSIF d AEY TR 31 a1 (U=R) AT TSAT BT Wb
SIS Qg TPl gIadd HRd. ol glerard af] gaTd fRUdi=ar SRid. Fatan HidhaT cldb
Yacd! TSut TN 1 SSad Sl S Yaex 3for Ul fraren gaadl.  fuffes AR
Hcs ST R Ulsex fhedl. Ulser ST ok URR AfET grequarmel fhdl. g &
U 31 [T BRI URd T3 Uisex AN I8d fthdd.

2.3.8 9 SIARN (315 STATRM):
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BASITO® Hge ¢ Yol :
BASIOD HISH b WIYRU: W0, JGHAgH fbal Wikedhd s-oe 3™&d 3101 AT 3
T g SRA:

1. TAORAME @l (& UFN): RHHUUNR des Wid, iegifad fdbar
WIRCHUNA TR Ho0. FASNOD ATge YN THT SIS fSAST Ho0. HHR
Rt sfazgdhdiar Sfaded 3rdl, IHId: U9 Ul Ye=dn ufa fiifie g9 a dF e,

2. sfiexvs feer ou:
fiheR BU: TISITA® dd AU T T UgH HRd.

#ieR: Yo 3nfr i yaref fheer AT g3 TATUHIGTY HRUGRT S <.

3. 3rSYS ATOT fIUTSH (Baffles and Partition):

Th: 59 YATER ANTERM FHROMT 99¢ Hed Wew. d §ad SfRRur, Iwrdr 93 giof
30T g UeTd FIg e Had HRdrd.

4. fauTeM (Partitions): 9@ YRASIAUUI aTgd JIGUVIANTS! 3=d UaTg (Turbulence) fAwfor
.

5. R |rg- 3for e wrs=:

IR A13: SIS UY el HIeUIITS! Siaeiell Sl
fYet arg: 81 vuTel dd WRd SR Urédd.

6. S WHT-CHHGI G I fhal gd 70 HIGUANITS! CTdh T deTalt .

7. Agd Sf&Pax (HIge T@N): AT Ui R80T HRUGTITS! Uh URGRI% 7ot fdba
U, ORd dd *Red™ fohar Redwed TR dd 7 HRedH Ried TR g4

8. flreer anfor mesvarht ufthar:

o YR L R: Tuaed it Uerf STuariRg Iad.
o e a2 fiheeR: STaRM™ATd GgT Tl #RUR dd aRId fthee) HRd.

Breather/filler Suction line
Return line Drain line \ \l

S

\ =1
\
L

oittevet [ A

indicator /
Baffle plate Clean out cover

Figure. 2.3.8 313 IR

2.3.9 T3R fRAIET (Air Receiver):
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TS I TR Rfieraed Wote gcdh /ard:

1. TP (BT UT): I &6 Yg- HIUGNTS! HlaH KIS fohal Rod Wied s 00, afas

febar IN feeg 3 21,

2. e JATIOT 3TSede UIdH: AT Uy gal YIS USR HIBRRGT oo 33cde

Iy gHfcdh RIeHoT HIRS gal Rad.

3. Td HISIUYT I3: S 1§ a0l ST UTIIA el =T 3HTd §adT ald fARI&0T .

4. Safety Valve: SIgT 16 THIGUET SIRA Bid! dogl SIRd 84T STex €I oIk G1d dTeul

T

5. 3 Pleg (e fAHTST®P): TIqT TR UTOR 3T Aol 0T Ygoiuul big el

S{TFOT Ba T[UTaIT YR,

6. TSR fiheex: W= gad RIS IMUIMTAST Y5, ©T0T 3101 4G HUI Pl cldbvdl.
7. WRR Ra9: 3azg® o TR SHTUTRG HIBRRST SUISTY a1 fdhal §¢ .

Air inlet

Safety valve

Air outlet

Pressure —
gauge

—_—

Valve

Pressure

vessle

Water —~ |—|

drain tap

Figure. 2.3.9 T3R R&iegr

Exercise:

TLO 2.1 Classify hydraulic pump/ Air compressor

O N Ok owDdPE

Define a hydraulic pump. List the different types of hydraulic pumps. (R)
State is the function of a hydraulic pump in a hydraulic system? (U)

Write selection criterion for choosing a hydraulic pump? (U)

List two advantages of an axial piston pump. (U)

Explain the working principle of a gear pump with a neat diagram. (U)
Compare vane pump and lobe pump based on construction and working. (U)
Discuss the factors affecting the selection of a hydraulic pump. (A)

Illustrate the working of an axial piston pump with a labeled diagram. (U)
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10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

23.
24.
25.

TLO 2.2 Select the Pump /Compressor relevant for given application.
State the function of air compressor (R)
Classify compressors based on their working principle. (R)
State is the purpose of multistaging in a reciprocating compressor (U)
List any two selection criteria for choosing a compressor. (U)
Explain the working of a single-stage reciprocating compressor with a neat sketch. (U)
Describe the construction and working of a screw compressor. (U)
Justify the need for a multistage compressor and explain its advantages. (A)
Discuss the selection criteria for an industrial air compressor with relevant examples.
(A)

TLO 2.3 State function of Hydraulics/Pneumatics accessories.
State the function of an oil filter in a hydraulic system. (R)
Define an accumulator and list its types. (R)
State the purpose of a pressure intensifier. (U)
Mention two functions of a muffler in a pneumatic system. (U)
Write function of receiver in a pneumatic system (U)
Explain the construction and working of a spring-loaded accumulator with a neat
sketch. (U)
Describe the function of an FRL unit in a pneumatic system. (U)
Explain the working principle of a pressure intensifier with a labeled diagram. (U)
Select the accessory for i. to remove impurities from oil, ii. Store excess oil energy iii.
To boost pressure in system iv. To reduce noise of exhaust . (A)
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gfe 3. grasifore / gHfeaw frafia wiee onfir sfaeguex

(Control valves and Actuators in Hydraulics/ Pneumatics)

fawg fAre=ft (Course Outcome):- fadwa ga @Tfod YU dleeg Sfn Sfaregued fAasT.

(Select valves and actuators for given fluid operated system).

e IRl (Theory Learning Outcomes)

TLO 3.1: %2I® dleegd IR0 3. (Classify control valves)
TLO 3.2: gslow/gHcaHdIe dHelo dleagd! Ya MU S quH &I, (Describe

construction and working of Control valves in Hydraulics/ Pneumatics).

TLO 3.3 gasioau/gufcRmdie siFagueydl o1 offdl & W HA. (Explain

construction and working of actuators in Hydraulics/Pneumatics)

3.1 Beld Piegd aIffeor

1) PATTIAR:-

a) UIR Hela Dlew:-i) TR Nt wlees. i) TR RSgRAT HRORT @lew. i) SIS
Rl

b) TN Feld @iew:- i) fhad fewaiedic FCV i) @Ruad fewaedie FCV i) IRR Si=ics
FCV

¢) SRR $eld @iew:-i) 2/2 DCV ii) 3/2 DCV iii) 4/2 DCV iv) 4/3 DCV V) 5/2 DCV

2) fobam U AIR (Method of Actuation) :-
a) BT ATICS :-i) G 90T SRS bl o, i) BT Iradaid v, iii) USa- Iraad.
b) STe3Id RIYE R (UTgde) 3TIRES:-i) RiTd URide 3TaRes. ii) S Udc 3Res

3) Wﬁw (According to Construction):-
a) TUCHT UPR:- ) ST UBR i) PIPHd JUe UHR.
b) ¥ YPR:-i) WSS T UbR i) A ol UHR.

3.1.1 FrOgIfore Rty gt e -

i) UXR Peld glew:-  )IRR NA® Dlews i) URR RsgRinT gleeg i) Rrevw a1
i) Tl Perd glee - i) fhay fexaate 3ol giuad fewiade TaR

iii) STARGY Hele @Tee - i) 2/2 ii) 3/2 iii) 4/2 iv) 4/3 v) 5/2 DCV

a) UIR Held @lew:- i) IR NP Ilew i) IR NIRRT Fleg i) HAM AU

HRUGNTS] Flecg (Sequence valve)
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i) IR Refiw glees:- 39 PR IR Rt gles

a) ST TS IR Refits ieeg

b) URIde 3TRes IR Nl gleg

a) SR TS IR Refte gles

3T,

- T TR (§¢ Ry

&1 YIYRUT g R e Elee 3R, I=R AT Afg RBireR teis gwmifvoG a3q, o
IR RIS U e SauamTa! e gica fde quue Ug 4+ 3.

- FfhaHT (glecg Ius! fRUH): TR STaea’ia ge ghufia maicten SRa s/, A
SR STaTe 9 BT BIaR ATd SHd. GRUMH, Uite e Hicae aR Sgddl Sidl, Sd¢ dled
ITSdl ST STSceie AFTRh Siisdl. & dled UHTUTIET SR 3ifSerdl ald (URR) HH IR
TGd Hdl.

Pressure setting knob

%/////// s <—— Valve body
Zmnu @ %
=
Poppet %%‘ é—» To reservoir . 1
. L

Inlet d |

From pump

Figure 3.1.1(a) S”R&E 3RS URR Rellh Fiew
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b) UTIdC 3RS URR Refiw giews:-

{ S— ( ]

Piot — T
stage
Pilot

spring

Main
spring

Orfice No flow

Main —1
slage . ) I

Figure 3.1.1(b) rgeic deid URR Rell® gie

TIde Herd IR eliw @iee

AT

AT UTT (UTGEE Hetd): I HId Th Yrae fRT 101 T URR Wi A1 318, URR AT
Aiq Red 9= afa eroarITedt uride TR JHRISH HRUART ST .
QT UAT (A Seld): a1 [AUmTd I fBT 8ffg, ot T8 WA 9d a1 Rdl. a1 &4
TARINTS! Seie Ui TN 59 dTe} USUANIS! T3cale Ul cld 3ie. J& fBiTT 3fir W
THATU! FATETe a0 FHrard ST 3fasd Red gre I,

PHTIvd ArT= FRUH: 8T IHRIG: § R STdl. ST Rited TR fRRR g4l T ar=n
desTft ST Xipean e o/ Tferd SRIal. A1 o JHAaHS, st vt vate g
foramiier fRUH: ST Ried sdiidsl fhdl IR SIRA Ad degT A d1g arTal: Tl
gAH WA AU ATl Shededl a1 HAGad (B, Wd Iuidids IPbdl. ol
gIaaTd TSI U dgH o Tl Y& .o G WA deslRi g dled Jgdl: dedl aid
T fRRTen qad). aes g1 W A G/ &R Idl, de Uie offdr smacae dieqsd
FHAARM R gid, SIS &9 YagHes Ried URR ! g,

i) 19 HH PHIVIRT Bieew (Pressure Reducing valve)

81 ®leag SIS T URRAR TR TTera 31T <Te Ve gl ides Idra 8¢ gial:

AT SHTIRTM: Segl SIS H YR e &gzl Wiell 3R, degl §d SIicHYT 3M3caicHe
e BT Wi fasR g,
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AT SIS URR: ST SR URR BT W= uefidpe drad], a¥ad Td aval
f3R W), UMD HFcae UId 3iRIa: sl gial. Seredl gladrirel saredt f8T Wi afor
fafRa SR URRA T WdaToR Sfade 3.

SPOOL P1INLET |
INTERNAL | PRESSURE SiLTcl)I;G
PILOT LINE )

—

oo

TO THE DRAIN
SUBCIRCUIT

Figure 3.1.1(ii) G1d HH! PHRURT Gl

el dfree:

Td B PRURT Fleeg YA ITel R 3l AT ST YRR A& dadl. ITd
Tl 39 TUIC T IR STSU=aT A1g-TgR cRifaaie STel 3 JHIAY 3117, S g BT Bl
SDHURRURLT o gd Il WM D,

iii) s~ e :-
_:// % ///:’///
= / ’ = /
A= o —
i / 0 /// y por Z_‘/// -
zZlZ » Ou 7 |
N é U%f// N

Figure 3.1.1(iii) o9 Bl
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3. @ forfire R (limit Swiches), TR et SaR fagyd FMEa0T JuaUTEl aTR S w1e
TRl A, JUI, RF= wies TRI=T= HHR FgHT TRugrd! te Ay sasice
Ugd UalH PRdIld.

THRa dfreea:

HTI: §E Had HIpTRYH: R0 e WHrI: d8 o¥ard, f§-anff @i

1 S ST Y STeve g (R ol .

TR dea:

1. Ui o gardial, sa Wufe Ifheras) Yaduul agd), O ufgd o AeenfRam
.

2. B9 Hde: Udfi® S gul SedmoRr, Wiflie dfdhened aid ared! Sl gia-Hda- Ar (A)
GR SITOTa.

3. 9o URURM: dleadl ard RBRTAT Y fud S ardl gafquar YT Ursdl.

4. 321 H1: RIge Hoidl o sauerd g Afteded a1g od, eI SR Aihd &,

ST Sfed wfbenda Sfverg weT HM g A Wt svarardt Ry wtes
IR ST, Sifed fagyd yomeitt srawadmdr THaMT Hriemdr for fRas gura.

3.2 TRl deld giee: - FRRUR 30T Ufkad=1T UHR(Fixed and Variable type)

Orifice

Pipe

|
- 1Vena contracta /\

Figure 3.2(a) RR Tl ¢id gl

(a) FRIR Wl (Fixed Flow) eld @lew: 81 Uch U AT ASYBT 3Tg SUHH Th dgH 8%
3. Rermed AU FHemaRr, HRRG 5d 91 T8 ST Sl A 3MTg, SIS YdTE aX
FH! BIdl. ed ®legTHIY], ATd UdTg & 3RAUIMTa! fdhal UdTg &3 dacUaTa! Hividia!
BEIEIR]

(b) UG- SR (Variable Type ) Uil Helid Bice
T ARG FlegHd TH CIhaR s 3d o gIard a1 g 31T FUda Jemiford o
Id. IS s ST 59 UaARaR 3G a0 . g I90n Glegdl X0 Rieg U
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BHTH HRUANY F&H $HRd, Yuiutl ¢ Aerar Farg guigol idad. UaTerd s Haad exuar
TN &HAT SIS AT 3MRTH ST Yueiardt o el s9ad.

Neadle Valve stem
L | [/,
i
(@) (b) (e} 7\

Figure 3.2 (b) GRAAHIT UHR Tl Held Glew

3.3 STANGRM $eld Blew:-
UBR i) 2 /2 DCV ii) 3/2 DCV iii) 4/2 DCV iv) 4/ 3 DCV v) 5/2 DCV
a) 2/2 STARGRIFd Held Qe (2/2 DCV) (2 UIdd and 2 R Dev)

Ls‘.'ﬂi‘or manual actiation

Bore Port A Walve Body
I i = _ Spring

n‘———/
Sppanan 1 ™

Port P a) Valve closed

Fort A

e Spring
1
-;—
=X

Port P ) Valve opened by actuation

Figure 3.3 (a) 2 x 2 DCV

IATHT=A: §¢ (Normally Closed) IREHT: IHIG: SU gH! 8¢ R Jgdl, S d dTg
Thd el Siegl faggd UdTg o] dell Sidl degl HiciHlss Wby gidl, S W gadl, 4
YATETTat AN daR gidl. il f[agygd Uarg &g Il Sidl degl dia-iss fAfesg gidr ffor
WA ArA Ges (fdhdl Sithice) fUdd URd I, ST 9 UdTe 8¢ gidl.

b) 3/2 STARGRA Held @Iee (3 x 2 DCV) - (3 Téw 2 R Dev)
3/2 STARERMA Held ®leeg di UIc TN G aTaTTesT UITSTRI~Ng H1 drdl. Sl el Xa-d
I Glowg dlel, Wl (fdvar uue), Hiet 3Mf0T glesgal ATl Sithiec (RUcild URd SHTUUITHTS
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BT 3/ d. Elecedr W UieAdia g1 yarg Hafd axal, Sl RUAIR d e
Pl

Rcfid, Fleg FHURHAYA gadl UdTg TRINCDHS UIdddl HRdl, SaHes d dra 9 fRydid
WA Iar forar gquigol yisdl. 1 Srdedd aray Riciesdr fawr ot Ant 9o FRifyd s=or
TRIRSAT AT SFTARTTST 3Rl s,

a) 2
f/— :
> - > \
% :N T I
| 1 3
1 3
b‘ 2
) Z _
3
——¢<‘,:| \ <
. / T T
Qli ] 1 3
1 3
Figure 3.3 (b) 3/2 SERERMA Held Bl

3/2 FlegdId! GF T JfdeUey HYaHd 3fed, fd sffRer Hifdeian Sl g &=,
fopar sifcHfc®, WY Gleeg Safacamd! fhdl HICH (air) TG FART Har Ara! ([@a-egd
fhar Uriee TSR AU, el St AU oM SN SFyANTHE Hayd
gTeraTel AT exvae d oy s-ad
C) 4/2 STARARITA HeId GIe® (4 x 2 DCV) :- (4 ports 2 postion)
Uié: P (Q19): TAUGIITAT Joll TR Sited. T (Coh/Re): Gauer SIaRaess uRd $d.
A 3TIOT B (SfaFegueR UIE): SideueRel Siel, YHRId: gesl- AR FRumT RidsR.
ﬂ"%l"\’l':\q:
o fUdid: P A < Siedar sig, 3fr B T 2 Sieden 38 (hikae Ricier gradnd). gul
fRrdid: p B it S 3R, 3nfdr A T = Siedwr 3R Reed Ridsx gem). idegua:
HHIA: SAdg AT HieHissgR dlieid o Sld, o &d Jargrl G- afd sxvarardt W
Baad.
STUANT: TG e a1 gifeds Rierqed Tmmua: e ge 3 AF) Svarandt St o
d) 4/3 STIRARITA Held Glew (4/3 DCV) (4 ports 3 positions)
4/3 DCV d fafdy gR agd

1) 4/3 DCV @&yl s f&ych

2) 4/3 DCV @Y Iusuar fydh)

3)4/3 DCV (C8H HeaHTf f&ych)
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i : - % A B
Z 1 - .
i | D
7 e Z 1 F'Z?’% P><T
_ E e e a - ._ﬂ F a
MNormal ';}GSIU{;II
F = B= =2 —T
7 [ F _ .
B D-- [
E= 21] 4
E 71 Z
Actuated Position

|
=== m=sc]
N

I 1X)

PT

Closed Center Valve

0

4/3 way Rotary Spool
Directional Control Valve
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Flow: Spool position 1
PtoA
BtoT
T A P B
(a) Spoo; position 1 Spool (neutral)
i, % position 2
Nz Ald18
13- S Flow: —L _L. ALL
X No flow
> A!cl,pons are = S w
blocked o PLl3
(d) Graphic
Spool symbol
position 3

Flow:
PtoB
AtoT

(c) Spool position 3

Figure. 3.3(e) 4/3 STORARA Beld ®lew
4/3 St iewgan ok

4O 0 (ORR), T 3107 ot (Sfdequer Urcw), 3R (Rei/<m).

3 TIRY: AT (de fhar Aegumh): d Uie oie.
Jqeguerds 1 Ut - d - T &t - 3R (e gTerana).

fdeguer 2 fRya: @ - &t T — 3R (@ gIedra).

ez vifsmrerardt wa fAas:

312 Td U THADUT IS P SAIA.DIRE! 9 TdE 8id el Segl Bleg Yex
QIR 3l ART R PIpTRYA Sfdegues= glerdrd gid ATe! Al W 3.

ST qusiia:

IR 1 (3aeguca): 3iigd U 9= U AT off G 3R Fs dTgd, Sfdcucx digdd fhar 4
gaad. R 2 (Sfaegucs): ad P Hg- B s 30T A T R He dlgd, Slacgdexal AN od fdhar
T goad. fRU 3 @eyrh d): DIV UaTg gid ATel; Jd Ul s dhad 3T,

SITYAT:

AR 3aHT Te-ar RR Ryl Savarmd! gesi- Tadt Rideaed arRad ord. 3w

¢) 5/2 SRINGRTA Held BT :-
Irdld (Pneumatics) fdbar gragiicres Rdoae) gd yargrt farn afd exuarndt 5.2
feeere fd=0T ST AR el SITd. dTd UTd Ui 3M1ed;: Sfaeguedrd! i, IR J@aarat
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T& I G Tamiie UIC. gl USRI O &4 YaTer Uarit yarg &Ruarg St ad,
fafexere Tt fFur saxads sraen S SFyANTHE 81 3reU HiddT JHTUNd aruRal
SfegueR BIeaTd YAYd HRuaTTe! o SExf aad.

?ZL’J?
_ zly//ér
T

A

Figure. 3.3(f) 5/2 SRR Held Glee
3.3 () Sraffad HYvarer ggdt-
T3Iell Araraed] ST H-g3fcll Iraded] SU=IT DCV AL, §¢Ul GIgd fdhdl grra
JSAR UISd 397 580 gad- Wd HY3Hcl gl SiTdl. Bl §8d dread ofd ATel, dagT T
i Ggra A 4o fRydid iRd A,
iGN arededn STU=aT : HH 30T Ias IREAT JifAS SAISTaigR o gaaa Sl
HeHIgs Araded] STUIT=AT: ST Saiacd Pisd fhal WiaHigsdl Sl fqall offd, deal o U
YD TG AT HIA S STHARAT HlsarH Wdd. S R Fleg T YA GaHard!.
Ude YRR graaed ST Gleeg YAl aigl cldbiAl aedl fiRedar uride R
@rgifere farar =gHfed) @g DCV X gaadm d). Sl Urdee YRR Ada ofdl, dagl o
A gAGUaTTS! fUReTall gohaid.

T

Figure. 3.3(f) STaifad HYuare Tgd!

3.4 gHfe® Ry Hela lew: - AT Rlog, fe IR, TRH 8 Fiew

3.4.1 T BIewg:-

Ted Rlecgd! HAHd AT diF IUSAT SR oo IR 3 U TIbIal U 30T Hequrf
T, U S febdl SaR SlehT lecs b Tt HTd Gaduu! fhrd. SigT gaueryien o UeT
ABHTRT IYSAHYT TIH T Sl deg] o) I A% CIhIDh S Ghadl.e auardar T ITSAHYT
SR AW, W AU ITSAHYA dIg ad. SRMYDR G VA Hid bl AldrbgA
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ST AdTehs TR SITUATAT YIITRIaT aId &3 Jdhdld. ardid (Pheumatic) GoH=IRATd Jed-
Fieg OR 71T BUH & &l

Shuttle Valves (OR Gate)
A A
4 }
17 // B
iy Wiy
Py 4+—p — P, P —
T, 7
(a)P, > P, ()P, > Py
| / f_.\ 1
< O

Figure 3.4.1 YA Fiew

Table 3.4.1 OR 71 GlegHId! I HRUN
(Truth table for OR gate valve)
Input P1 Input P2 Output
No No No
Yes No Yes
No Yes Yes
Yes Yes Yes

3.4.2 fg51 IR giee: -fg71 =R Tlewg/ SY3T IR Flow:

81 A (Pneumatic) ®Bleeg 3Te. fg URR SrSUmen %19 YaRMd &Y Figured e GRAGeITIHTOl
3{T8. T FSUTHL G FAYC 12 30T 14 3HTed 30T T TITYL 315, SR HILITS gl I7YC 12
R AN R & YA Iodidbs gadd 30 Ydrg Iad AT 313eye 2 TR Hivdre! Rud
fOUIR A16]. IEVET, SR HIRRS(@EIE) §dl 37YC 14 R dddl d) d Wl Sdidbs gadd
30T aTg I 3IfOT 3TITYC 2 TR HIvTdTe! Rt fGHuR AT, 317, SR HIBIS gd1 3¢ 12
AT 14 GEIaR Arad! R o dre e Headen Rudid Teia Sfor gd=m SEraR gal
12 3T 14 Grgiae fdhaT 1 Grgiud! HIvATE! RIMTaR 3T3TYC 2 TR SIS, Jdhl.
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5 No output
No output 7 1
17
7 i %1
77 Z Z 2
Figure. 3.4.2 fg- IR Sleeg
Table 3.4.2 AND TI¢ ElegdTd! 9 IRUft
(Truth table for AND gate valve)
Input P1 Input P2 Output

No No No

Yes No No

No Yes No

Yes Yes Yes

3.4.3 T13¥ f&a glewg:-

oA 80 Flew HIURS T SAVINITST THT Ao ST daRdl AR B B B, Sif
Fleg A 3M3cye Ruaasd fadd gial, Sage gaa: seft te fAf¥a de fadds et g,
AT BIBIRRATIR Glceg Yuigyl Iusd! fdhar & gidl; I Idig Yuelided e dad
=0 T g1, N1y Sy TROER fadd Sramasd THRIRd dBar Sie,; Wbl Sdid
Hef: G °Ucd g1 U g SIAid He&f 318 Sl gavTo! SR U HIH Hdl, s Had
1RO} fhar R v faee fmtor exvarg srwedt 3.

JaY fadiea - davadia varg ufdey daed, HId: Ygaifet WhgR, fadd 9o Jamrifod o
EIRRICN

I IS fdhdl da: des fadd glesg "AHEMRIUT IUS" (hI0TdTe! el AL AT g4l dIgd)
g1 Rrd Afhuanun. ®lew UaT gad1 RIUAgR Fiohd dbal Sl off SiaRTd deR HRuarH fdhar
Rt Hruarh ufehdr & Hal.
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Air chamber -

\

312 D.C. valve

7

Adjusting
screw /
o
=~

e

NN

Valve body

27

|_— Spring

Z

AMNNN

tz

3.5 BASIAID/gHleH Jaegue :-

3.5.1 Wiy Sfeeguedt- Rima Sifge, saa Sifgen

Non return pf
valve

> AN

Figure 3.4.3 Ti3H {0 @l

3.5.2 Yed Aagues - TR Hier, &+ Hicy, Tais USR Hicd
3.5.1(a) YU SfFegues :- River e Rids

t

H A AN

J Pressure port

G

AL

|

\

Spring

Rod

\

i

i

\

Piston seal

Y

\

I\

lVent port

Extension stroke

>

<
-

Return stroke
(by spring)

Figure. 3.5.1(a) i@ 3ffadT Ridex

Sra. Rivre stfacT Ridexan aieag Figure FigureHed GRITA 3Tg fo1d Wad TahTd faRH ad
1T ANTd o RiTTa stfadT RicisR arRe ST o &1 Ffei, WIS, e, AT, Soia-r,
S 3, R stfads Rider wma: fBiren Fufie didqe o Bie adas [ rRdd s
80 Tt wda) Sudsy el Ria sifac Ricfex wad T GRW g@ draan. Riva sifaen
Rydexa teT TR Arsmaars! Saa sifaet RidetgR aTaRedT ST ga<d had 3fedf

THTUMA ga<h STaRTdhdl 3.
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3.5.2(b) S 3facT s
/Piston
p o i e L = Rod
%ﬁ —" ﬁ-/// %{/ Extension stroke
| — - ) :
] A —— Z

Pump Flow Piston seal l Return Flow

Figure. 3.5.1(b) Sdd 3ffac™ Riciex

S9d AT (@le! d19) Ricievan SIRRGST FigureWed GrRaddl g, Sod 3iact Ridexqdl
G HRRT UIC 3T - T fUe SIo[ern 3107 GIRT VS ST, Riciexd! Ye grerard i
WRdl=aT gIerdTell G A SIoal gdl YaR ol il aR RS §IS[al bR Tagiie i
Shedd 3ral. Ricdex=a e 31 WRatedn gTeadre! i fUReIgR o draa Sirdl.

9 SffacTT TxuR Ryddex Frel B @ AR 300 ot o onfor et e o 2 dex =

3.5.2 T} Sfeegued: - IR Hiex, & Hicd, caigd UsR Hicy
3.5.2 (a) R Aiew:-

Casing

Inlet — — QOutlet

Driven gear

Figure. 3.5.2(a) fTRR Al

P IR IR 3igd gdc UIHYA 3T ofid dagl o FaR=a gdiaR daman e erdd.
TIROMAT 3Tcid YEUET A0 Rl Sie! Slaeg- a¥aedies, S-dc Ulcoldss 3Rciedl
RET UeT SIaTeaT ThT STol@l daTdl ald $IH HRdl. S gasiad Riga A glisa
30T AT AR gy ¢id f[awRid gIvar Aed gisd. R ¢y fSaeT dieT s fdhar a|
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T A fader cle [Aefad gisd. a1 fhaa wued At gioaa FHfor ovd fga.

qURCIedT dATa GId HHT SRIA! 30T T HTet SUTNT Bid ATel TUH o SAT3CTe UIcHYT Hlg
[HEZSIG

3.5.2 (b) 99 HieX :-

Inlet J & Outlet
NANN |

Cam ring

A vane
Spring & hydraulic pressure holds vanes
against cam ring

Figure. 3.5.2(b) 39 Alcx

P IR URRIES 3Higd/6al 0 UICHYT 31 A4 degT dol/ga S Id =i JaH
gaTod fadid gidl. e WicHH &+ aduul IRebd e, B URRISS 1Sa/gddl
faxRM Id 3nfor dd/8aT A ehAd SUIRe e AN e AN, JTiRdd HHE e
dd/8d TRINE UICHYT dTeR USd. & THIGRHS Hie 8. & WicHs Hadauul IRabd
M, dd/8d! Td! SIvarRt YTl 3. TT A=l Hed- 390l 25000 3R, WTH.
g 3 18 e b,

3.5.2(c) T9T3 YSR HIeT:-
THTgT USR HIcR 3 Th IURU 315 o APad A=l Srord AT HbHohd Ulavaed FWUiaR

. E;ﬁmm-qd: JRET TIeM, HedR 3T e Rey IRE shafiie sruanmaes

bearing

Figure. 3.5.2(c) Tafg TR Hlex
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CIUTG
;rj%n?ﬁlﬁ (compg;s%ed) 891 RASI-S0IC BlecggR Al YHad gl JRadl! Sild. Bl gal IR

U HTH HA.
2. R I RMGT:HIRAA &S fhal 198 JHaAd ek 3l § KIS el gaqd ol
YhSUIIRITST 0T AT HRUFMTS! fS2A1S dhaldl rdrd.

3. TR ARAHCHYT HPpfd 8T dled SFdFI, o ISR 3Gesd, ST R Ol
RIS IS FifAS ek AT GId St HTH HIUIITS! IR ST, e,

4. THRINE T3R: 30l ARG B, a1 THRIRE UICgR AIexaYT dTeR UsSd.

Exercise
TLO 3.1 Classify control valves
1. List the different types of control valves used in hydraulic systems. (R )
2. Write the function of a pressure relief valve. (R)
Classify control valve on the basis of function. (U)
Name any two types of direction control valves (DCV) used in hydraulic systems. (R )
Write the main function of a flow control valve. (R)
State the actuating methods used for directional control valves. (U)
Select DC control valve to operate a. Pneumatic grinder rotating in one direction only
b. Pneumatic DAC for material movement (A)

No ok~ ow

TLO 3.2 Describe construction and working of Control valves in Hydraulics/ Pneumatics
1. With a neat sketch, explain the construction and working of a pressure relief valve. (U)
2. Compare pressure relief valves and pressure reducing valves in terms of function and

application. (U)

Describe the construction and working of a sequence valve with an example. (U)

Explain the working of a 4/2 DCV with sketch. (U)

Draw and explain the construction of a 4/3 directional control valve. (U)

Write function of a time delay valve work in a pneumatic system.

Differentiate between a Twin pressure and a shuttle valve in a pneumatic system on the

basis of function and application. (U)

6. Select pressure control valve to control if a. Pressure is higher than system pressure
b. Clamping and drilling in one after another (A)

ok~ w o ox

TLO 3.3 Explain construction and working of actuators in Hydraulics/Pneumatics
1. List types of linear actuators ( R)
2. Explain the construction and working of a vane motor in a hydraulic system(U)
3. Describe the function and working of a turbine air motor used in pneumatic actuators.
(V)
4. Differentiate between a single-acting and double-acting cylinder. (U)
5. Select Actuator for a. clamping, feeding, sorting b. JCB arm movement (A)
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gfe 4. 3iTgd SRASITOI® ATV YHTeP Albed

(Oil Hydraulics and Pneumatic Circuits)

fawg A=l (Course Outcome): FfEY TGS fafay srasiies / =fes uikay

fawR1d 1. (Develop various hydraulic / pneumatic circuits for specified application)

fawg fAreg=ft (Theory Learning Outcomes):
TLO 4.1 B3O AU HICHAL ARG [AfdY gedhid Udid 3Q@IE BT (Draw symbols

of various components used in hydraulic and pneumatics)

TLO 4.2 faoan SuaNTad! 4o gragifod uRuy qiR &1, (Construct oil hydraulic circuit

for given application)

TLO 4.3 feoen sryaNmad! <gHfes gikgy TR &1 (Construct Pneumatic circuit for given
application)

TLO 4.4 graglfod/gHicH UumeiHdie Y& Iur™is ardl &, (List safety precautions in

Hydraulic/pneumatic systems)

4.1 3Aisd -graSIerad 3T gHied yumetard! 150 i

TG g (1SO) A grigiferds 3for qﬁﬁa%@uw e fag (Symbols)
1ISO 1219-1 Hed feqet 3ed. 8 I (Symbols) @fdhe STaUM) TR HRUIMNIS! aTaRd ST,
e T gragiiad 3l grfesw R varg fa=m 3Mfor a1 IHsvar™ Jed Bid.
Ted 1SO IR (Symbols) AT SUTIIRITS YTAIG: aTaRa fbdl fTa=ads 3.

a) Energy Conversion Elements

Elements Description Dnssgi?f’e?%ent
Compressors Fixed Variable

Conversion
of Mech.
cnergy to —
pressure
energy.
Air Motors
Conversion a) With one
of pressure directional flow
energy into
Mech. energy.
b) With two
directional flow

Drives

Provide Electric Motor @:"
mechanical
cnergy to

system

Internal
Combustion
Engine
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b) Hydraulic cylinders

Elements Description Symbol

Conversion of
pressure energy into
Mechanical energy.

Cylinders

Fluid exerts pressure
on one side only. |

b) Single acting | Return action caused MM\F
with Spring by Spring .

a) Single acting

return I
¢) Double acting| Tywo different 1
cylinder with piston areas — T
single piston rod, | |
d) Double acting| Two identical | I
cylinder with piston areas T [ T
double piston | |
rod.
e) Cylinder with -
end cushioning I: —

f) Adjustable L/
cushion at both JZ M
ends i |

g) Telescopic E
Cylinder \‘:I_‘
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f) Directional Control Valves -

Elements Description Symbol
Parts of Valves are named with letters A B
P - Pump, Pressrue T - Tank, Return ]
A,B - Load, Consumer X,Y,Z - Pilot Ports i i
L- Leakage Oil Port R- Return line a o bl 1|
M THlT «
=
Designation 4/3 directional control valve PT
L. Number of switching position
Number of Ports
Switching Positions shown by blocks alo|lb
Internal connections shown by arrows >< 1 L
and lines .
[ = l l
ﬂ |
2/2 directional control valve ‘: : g
|
3/2 directional control valve Ty / 1
P T I
_— ’
4/2 directional control valve >< {

4/3directional control valve

5/2 directional control valve :\, V /:
T+t
5/3 directional control valve \ L /
(UL S &L VA
. i >< T
6/3 directional control valve T r T
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g) Check Valves

Elements

Description

Symbol

a) Non-return
valves

b) Pilot Operated
check valve

¢) Solenoid
operated check
valve

With /without closing
spring

Opens in One direction only
when set pressure is reached
at pilot line

Position a) allows flow in
both direction

b) allows flow
in only one direction

v 9

h) Fluid Conditioning elements

a) Filter

b) Cooler

c) Heater

d) Separator
[removing
water from air]

Outside arrows indicates
heat flowing out of system

Inside arrow indicates heat
flowing into the system.

Heater with liquid heating
medium

Heater with gaseous
heating medium

Separator with a manual
drain
Separator with automatic
drain

&
P
<
g
5
>
>

N
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for directional
control valves

position)

Pedal

Plunger

Roller

Return Spring

Spring Centered

Electrical solenoid operated
Hydraulic Pilot actuated

Pneumatically actuated

Pilot Operated
Directional control valve
with spring centering

Elements Description Symbol
Infinite Additional parallel lines are
Position added on top & bottom
valves of envelope
4/3 way valve with infinite -+ ><
position control TT
Control Manual Control lever
Mechanism (each detent indicates one

l

|

= =

___>._
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i) Pressure Control Valve

Elements Description Symbol

a) Directly operated | Normally closed R 1

pressure relief (Open on actuation) i

valve. - r

|

b) Pilot operated

pressure relief — 17 |

valve. i 4 ﬂw‘
¢) Directly operated | Normally open - +

pressure reducing | (Closes on actuation) ]

valve. See difference in 7 F ;

symbol. | 7

d) Pilot operated

|
pressure reducing N
valve. !_
g

e) Pilot operated The valve switches & — === =
sequence valve opens flow when set | ---- r i
with external signal| value of pressure is Lol W :
input reached. s 2 i 5 o sl

f) Pressure switchs | | l /W/
)
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j) Accessories

Elements Description Symbol

a) Accumulators.

Weight loaded

Spring loaded

Gas charged

® {w]E)

b) Intensifier
[Pressure booster]

¢) Flow meter

d) Pressure gauge

e) Temperature
gauge.

@®®$

Figure 4.1 3{Isd SIS 0T JHTe® fog (Symbols)
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Actuator
| —»
Pressure Force
Pressure control
gauge valve l T l
Shut offT
valve Pipe line
=
mover = ~ome | | |
l Direction Flow
control control
T valve valve
= [Rineorf====2222==
4.2 3iTga -gragITere AidbeH
4.2.1 3iTgd -graSIfo® R T T=ET (Layout)
gaSIoe R gt ISl i et THiEd T 318 <A1 Il (AT S0 TR
ST &AUdd Soll UEIRG - HRUGNS! URR - dledad Sfisd  (QeEagad  dd)
IR ERISeId TuMei! R = e WIeidl FigureHed SRifae! SiTg.
Figure 4.2.1 gISIcre RIEIH = 1AM 91

BASIToIe RIeH AR WA ATdid Jed U AT e &l
1. AET TP THSIAD ReH AL dd § AIEH UM SRR 3. TP daNTe! SR
WUH M Hd fdhdl dd Wadd ddd WId. dd fafde urguars-ay Sd 3ol sideyueasl
(Actuator) ST HIH B, dd G-gT daT Tl Id URd Id. HHT aTaH-T=al UGRId, 3isa
Bex daTeT eTaiRit Sedd SR,
2. fhee: SIfcRI HaRT (@U) Aichea e JTATURIA RGUITRITA!.
3. Hiex: YOTd JifAd dkdl UG Sxuara!
4. UU: ESNAP U9 § PTG SASID WUMed gad 3¥d. I &7 $d WUl 9qul
BagId Yunel Red gR URR diedad Higeral UdTg qaR HRul 3101 e rakdt Sfor el
gLIORUITY Had $Hul,
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5. R ¥dex: Albcqdd siserdr IR qaffd Tearaid Taifad euams!, Siegl URR a1
TaiGue
3|

TS

TT

CIH UGS,
6. famm frd=ror gTed (DC Valve): Taegueres ST darel fa= seavardt
7. SFegUeR: dAMH G1F Sord AiAD HRATHH TUlAR HRUI,

4.2.2 Rivrar Sffad T Ridisy SifuRe H0

Figure 4.2.2 R sifdeT fRyder sifaie ol afdhe

Rivra- stfact i e gragiioe Ridexard! ge St it iRd A0 arra! FEor veH axra
AT, foreT ol HyedT Ry Uig 7 SAf0T Tdd SRR IMeTd, 3Rit S TRel 3. a1

Maharashtra State Board of Technical Education 65



Fluid Power and Industrial Automation (314339) RIS UlaR 318 SSfead ITHRM (314339)

HRNIS! 3IRAH gHSIAd Fiohe Figure 4.2.2 Tl SRIfAa 3MTe. § Widhe REIGAR, UU, IR
Rl Sleeg, 3/2 STRERA el (DC) Blewg MU RiTTer-f3edT Riele TR defl 3Tg.
ST 3/2 DC Rlecgal iR gIdM aiiRe S1edT fRUdid (@ 3-gad Tl U1Y HIBTRE)
gaad STd, degl dd YurdeH e STem aIeen Uaied gid. 31 Uu Yargrges Rider fawaia
ERICS) Bl gl fadR FEMR, 3/2 DC Fiegdl I9aT fR¥Udid RTsc $gaY) gadd Sl
WET 3/2 DC Bleg 3o fRUd gaad Sl degT UuT= UaTe IR Refits @leggR b Aed

4.2.3 SqA- 3AfacT Ridisy sifuve Hol

e DlvrArE! Ty Rudld SR fhdr gies dHral Avdr W 3[wdl. 994, fOe=a1 4o
3TIOT TR AU WIH e AT T STdT. 1 Fidhed TR geadnad (Hgsfel) 3.
Figure 4.2.3 T aRid SMaRAHAMT Yoidl HRUMR ISP Fldhe grafae 3MTg. AT TR
3ffacT Ry quifay 3MgSigl 4/2 SARARMA held (DC) Blees gEadliad UgdA STedl
yfid g o), degT YU dd Ridieva wss Usdhs Udlied gid. Siagl dd Uie P Hyd
U A gR Udifed 8ld, daeT Ricier dis=n favg foRR  fawaiiRd (Extend) 8. </ =,
Riclexa e ARsHeid dd 4/2 FlegHeld aic B A UIe T gR HIdosTUIH eldhid URd ST,
TRETH WibedT Qad, 4/2 DC Fleg &I Ul oo Rudld R 3gay) gaaa
EIGIH
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—_—

A BA B A B A H
‘ ’ R ’
¥ y

Pl kP T p TR |

(?@ '[]@)‘5

Figure 4.2.3 9d- 3ffacT Ryciex 3ifRe 0! Gidhe

Sig] SRRERM dheld @lesg (DCV) I RUdd gafdd STdl, degl GurHY dd Rieiev=a e
URSHS valfed g, JegT ad U P WY U B gR UAIiRd gld, degT Rieier urt sitean
(Retract) STdl. 19 d&1, &b TSHT dd UIc A AYF UIE T gR AHSYUMH eTbid URd il
ST 4/3 DC Flees bafydid (Spring-Centered Position in Tandem Design) 8&daT S,

4.2.4 THTY feRH FISI-TIeR SHTue HI0I

T G2 gasifie Hiex Iaauara! aiuRe SURT el Hidhe R Uy,
ST $heid Glew (DCV), TR Refits Fiecg, theey, NeregiaR v Aex afan qHme
Al SRRMA Held Gleg YRR dledad fisadl Yagal Hiedws arg fqRH aga
ATITST ATRAT S, S Hiex T foRg fhvd. IR Refier &l vl Sea IRR
URE TREUT <. 1 Widhe 3 J& dfRed U &d YaTelel AIekAYT URd Suamagd ufasy
HROTRY 31, STt TepHriT fOhuar @ aa.
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Figure 4.2.4 T faRH gISITA® HleR JTORT H01
4.2.5 3l o2 TrUSl-AIeA aifuve HO1

fgarff It R TUSifie Hiex TCUaRITd! ARl SURT gragiee URuY Ud, 4/2
ST Held ®leg (DCV), IR R &iewe, fheer, RargfR ofor gragl-Aex it
THTART 3l 4/2 SRR beld gleeg Aicxd [agdd &4 Udlied H&, MaRIH AR
fixuare fa=m (Clockwise fdar Counterclockwise) 3Xadl. URR Rl Fleg ToTTeial S
SIETURA TREUT ¢d. ST DCV TahT faRA gaaan Sl degl dd Hiedl UhT UIeHed Ta<l Hd
S{TFOT g1 UICHYH STeR USd, Sarges Hiex UahT ARy fa¥A fiivd. DCV 3Ide fGRH gadem,
%d yarerl faxn Saerd T #ieR favg faRA fvd. DCV $HafRidld srrear, iR
gASITIdhdl Ald gid AT Rl Yiad. g1 uRuy Hiexaan gsdara A il gsaresra
Iac faRH argl faximed fieruare gfaen o, Samges fafdy Sienfiie srminHed ariRuarE
g 3l
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al |BA B o A__B A
F o
k W
TP T P TP

w
S E

Figure 4.2.5 Gl! [ SISI-AICIE! 3TURT H0I

Tt frEror |fded (Speed Control Circuits)

IS HTORROHE, fFeguexdl a7 fAafd HRul awad 3d, Solde §d, $olf, a5
3TIOT SR Ui T IRadT T3, Sfareguexdl of FEfd exuvarre! Ricigvaed Som=a farar
STex} USRI Yargrl &) i & oidl. Ridiexasl Smom= yaern &) Fafd & o

4.2.6 Tiez-39 Tfdhe (Meter-In Circuit)

Figure 4.2.6 (a) na?rrﬁas:rtrﬁwaqfﬁww%* S Tl el @lece e AT gragIerd
Rcfevar a1 AfAd exvardl arRen Sl a1 uRuYEE giadiid [BRT-hae 4/2
SRRERMA dheld (DC) Fleg AT Tl dheld Glecg THIAY 3MTg. gl 42 DC W
gieRar S Rudid gaddl STdl, degl GuMYd Udfed 80K dd Wil dheld ®leggi
Ridiete =S Teha WA, 81 VT RidieR RaRd (Extend) HaY ST e 37 uat delet
FleggR AR el STl
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|

Figure 4.2.6 Hicx-31 Tfdhe

Y &I YUINIRY 318 DI Rieiev=an [aRURT (Extend) avTHT 3{ddd Fell dheld &Glecg ]
JfETaR 3l AHD, il dheld BleggR d Jdgr HaHT He Riciedan fAdRuRT a1
dread fdbdl Bl Bl SIS, Wdhvall. Wil 4/2 DC Bleeg Iorod] fRUdId garaell Sirdl, degl Uured
dd Riciez=ar s TSHE Yaied gld, Sures Ride’ ARl 3{Igel (Retract) STdl. ilgs UsHdI
A gleeg SHTOT Tell held leg Y aTed SRS ddl ¢lobid URd SiTd

4.2.7 Hiez-3m3e Tfhe (Meter-Out Circuit)

Figure 4.2.7 A fAEIRUMIT Kb YdTg (A0St dToRal SUIRT HicR-3M13¢ URuY
afqar afme. SiegT Ryciex fawdikd (Extend) Bial, degl YU RidexHed STom=ar yargier 3
fdfa de Sd. ST Ridex An sfigdl (Retract) STdl, degl UdE db &GleegdYd Haqul
qred! 3l fed Fiecge oo UTeidl, A AR Hleuaredl diar a0 dad STd ATsl.
gfvormdt, Riefe=an wad faxarum=a Widar a1 fAdfAd dar Sl

IR0 Hler-gq 3for Hiex-313c uRuy qlivsl Ridex=an [aaRom=ar (Extend) iddT avl
Fafd HRard, SR i HrUGd ThHGAT STE! [avg M. Hie-34 uRuymHe,
dTgR SIUIRT ¥dTe FafAd derr ). S algl uRuy 971 MaFumardl aiaRe Sirdrd, d-t
30T ST YR YT YUITeliaral 3Hfdds TuTdl 3R,
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X A
A BA B ’ A B A B '
p TP T
Eﬁ c ﬁi o
Figure 4.2.7 Hicx-313¢ Tfdhe

4.2.8 QT ATRR-ATSY Ryes =i Afdbe
ISd RiciedT Rierf=iT HTRR=rra!, {5 g fdhar sifiies Ricie<ian qamasr srdt sMfor
d IHG: Bi-dis s 3T, Hie— ®leceedl eI dradd oI Ydhd. Figure 4.2.8 A

ooy SRIfGAT offg. a1 URUUHE WIdid gcdhial JHAN 3lg: gdacrd, fST-dfad 4/3
SRR Held Ficeg, A g Fleog, G ddb Ficeg, Th URR Rl gleeg. AT YU,
RIieR-1 TH YN &I HRUIRITS! ATRAT SiTal ST RycieR-2 Ui SITR=AaT. SRR
3T 3T 3Tg DT U FA [T IO FTaR Ufed et il

ST 4/3 SRR cb@ﬂ (DC) Fleg gXIANauul ST Rcid (left envelope flow path
conflguratlon) gaaaT SIrdl, degl Riciex-1 guia: fawaria (Extend) gral &ﬂfﬁTﬁtﬁﬂ?ﬂmEﬁﬁ
RIdeR-191 T YUl MR, a1d drad! T Hehd Bleg-1 IuSdl, HS dd Reiex-2
T 918 Arld. ae Rder-2 fawaiia giar onftr Risaar afea w&d adhdgar ik
{TIRTM HRd. AN eudrd! (Retract) Ufehdn: SI@gT 4/3 DC ®leag Ioiad RUdId geida S,
T Riciex-2 AR SfiedT (Retract) Sl Ridsr-2 gufd: AR STeaTaR, W0 ®lew-2 gl
3T RydeR-1 A dama yaig g aral. gRomd, RidsR-1 Am sfear Sl offor adbuiy
3aTT gid. RBiT-dfsd fRdidia SRV SiET 4/3 DC Rl BiT-dhisd (Rdia gaaan
A (Rl Aara SMfor Hivriie! graramd gid sl
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Cytinder 1 (clamping) Cylinder 2 (punching)
»
N
5
®"
Ly
H H
leoovsad
’
Sequenge
valve 1
@ — Line to reservoir
@ - Filter-strainer -
@ - Unidiractional, fixed : 4 o
* displacement pump @ E ey
@ - Pressure relief valve O @
@ - Manually-operated
spring-centered ; @
4/3 DC valve
@&@ - Sequencing valves @ Ll
&@ — Check valves
&@ - Double-acting cylinders
Figure 4.2.8 Ry& =i afde

4.3 <gHfe® Afbea
4.3.1 <qHICS YOI ATHT WISl (°-)
JHfew T yumelt gHic® Afheaa WReUTd (S8 dhedl SIS Ydhdld. gHed Jfdbe
fafqy gAfe® TchigR TIR ddl oi1d, S & Rieier, faxma® Agau gicapey) , varg fHa=u
Fled (FCV), UR TgaieR (Ra=ep), R = e o 2ed @ied, 9F aid (¢ URR) ®led
. gHICH AicheH WTdd H1Y SRl
o UF Flegdl AR H& G-I Bleeg (AT HRUTTS!
o Uacgucy fdhdl IR PIvde! gHCH IUHRN AT HrugTd!
Figure 4.3.1 Ted gHTew UM AT T Rifaelt 3ie. <gHied Humeli=ar Jayd
1. UTSH H@Ev: URH 4} |UN gHied Junaiardl avde fded duifed
(compressed) Ea?ﬂ et amRuar JuR 3.
2. PIBNIR: ARV gadl &1d dledd AUIfSd §aT TR HRUIMNTS] HITER IRl
S,
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3. E3R fyftgR: vuieildiel SUifed g1 IsauardIdt aruRuaTd AUIRT TTabl.
4. U3R JTAR: AU 3Tl HHI HRUINTS! TSR SRR ATURAT SITel!.
5. FRL gfe: FRL WU flheey, Igeier & fidher O gddid SY[Gdl digd crabd],

6. STNRITE HEId Glece: U ikl yaTg Frafd HRumT 9es.
7. Sfaeguex: TEadl gal Suidl e ddl [hdl TGHL FUIdRd HRUMRT Uch.
e fdar Hie=n aeura S,
Pressure gauge
Compressor ? ONVOFF
Ve:_lTVf = Pipe line  Muffler
—] FRL Unit |
Air in =) — 7\ A aryer _| |_
— DC Valve [V

Air receiver @

1
: Motion/force|
=

Act_uator
Figure 4.3.1 gH¢® YUTTelle 9rd=g AU
4.3.2 RRivma sffeew Rdsr sifave ot

g T\H
v :
oallie O—L O

Figure 4.3.2 Ria-3ifad Ridisr afdbe
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Figure 4.3.2 a1 Gfdbeasd 3/2 SRA arcagR FAfd doien Riva-3ifad TR Riciexd
T 18 YT Githe ergad. a1 GibeHel T TH3HRTS giie, -9l dreaeiel - e
3/2 SRft e nfor RFTar-Sifad —gifes Ridsr MR, YX-9eu TR, 3/2 SR Eiew
Jorl Sl Ad Jag A7 SIpIRIFGR gardel Sl @), g ga1 Rides=n S
Hiha SIped daTed 3N WU Ridexar fawdR gidl. ST qxI-aeu Jisd o, degT 3/2 SR
Fleeg IXAT Siaq AN UdTe AN HIBIRIAHE g SiTdl. AT Rciex=n JAs=n Sdbre
3RTcTelT fBAT ITATERUd §aT dTex CThUaTa! ke AN ol aT Aidend, Rids<ar ge Sifir
AR YogrEr 9 MERd sRuarrd YHEed YA EFu aied V1S V2 aiiRd ST
Ifhered § d&Td Udd oS, Uhd &I THRINRE UIeurgd g SUMRT RTe-S27 XN AT Jararuld
el gaT axfad

4.3.3 Sqd-3AfaTT Rds sife Hrol

Figure 4.3.3 U Jfdhe gruad Samal aiR Sed-3fae TR Ridier Fafa sruamst
&l SIS, XL, AT AfcheH e YRI-Je0] aradad 4/2 S @ieag T Sad-3ffae T TR Ridex
g, il YRI-9¢0l Hishd gld (WU Glad SId), dagl 4/2 DC Y (valve) d3RIT ferbrer
SicgT RI-§¢Ul §¢ &l Sild (UM, e i), 4/2 ST aled [BiT-3Hithiie HisAe gadd S,

Push Pull
_’ D —

Tt
| || X R w| | X
ik T J|E|||
oo [@loo-
Figure 4.3.3 Sdd-3ffacT Ricier Afde
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4.3.4 SRR (THME =) TR Hler JTRe Hrut

JHSANRAT TR XAl HMi-Gd PRGNS gHch JHfbe Hlexdl UHE G-
IAAUINTST HIBRS §aT dURd. Figure 4.3.4 JHSRRERMA TR A} FERFa sruamme!
fthed o .

w{/ T \H
g

Figure 4.3.4 SRR TSR AR TORT HRU! Widhe

U3R DIBRR el gal 3o JaRANd faadid edl. IR ¥gaex RR a1 RaaT
Gl SiegT GRI-9e] Ardaadl 3/2 DC dleeg T SIedT Aeded gafddl Sirdl, dagl gal-aerd
3/2 DC dlcd ATeAT STAT Sid YATg AN HI-BTRIAHS HrAffad gidl. SIdT gaT USR Hiexa
Sie UicaR aTgd 3M1f0T TgUA HieR fihvd,

UI-§U] Aradad 3/2 SRi wieeg AT o] HIgdR gaadl Siial degl dleddeia gdl
Tud 31T Trges Her ol &g §d. 3/2 fdhar 5/2 DCV gadl TSR HIck®s MafRid #d,
e d TohT faRM . TRl el Gleeg HICkdl ofT (AT e TSR FHIAINSIT .
3TATS ST BRGNS A eRgR UFIRC gal Jrsalt Sird.

4.3.5 SASRINGRIT (el [G=Id) TR HIeX 3ATURE B0

TASREARMA USR HIeIA lacdur-uIe! gHich Hithe HICRe gadl yag Fafd &e
et faRA SflT uearesran Idc fGRH gy d&| $Rd. @rdid Figure 4.3.5 T4
fhed qui 3.

TSR HIRIR g1 RIRAGR ha araeie g1 YRl UIR WgcieR fRR ga1 YRadT YAfAd ol
4/2 DCV gaa fgfe=maIed TR Aiexa gig! Uldar (AR #xd, same d gfwsd favH fiia.
el §ffd. DCV 9t dew Rl IguaTg SaRifdd Hd, HieR Yidad.
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A@B A B

p
lus]
P
o

_@:

00 1000

Figure 4.3.5 SOSTRERMA TR Aled AichadT Hidbe

<

4.3.6 9 3ifaeT Rids<d et fAmor

e Rfde™ a1 Fam vag R RasT fhar TRk UeRd o &ed
IRl e Hal Ad. Tl held glecg dlUe gddl Glegd Tl ¥¢ FdfRd dell o,
Tl Sl TheR ¢-3 Tl el Rleg fhal a1 Tl heldl @lecg 3G Wbl S0 JHleh
T (T 3Ma=RT D 3G

Figure 4.3.6 g Hex-39 Afthed U &xd of Tl dheld gleg aTde- TR Ricig=ar am
R HRuaRITE! 9TURAT SIS Wbl SiagT 4/2 DC dled ATl STl HieH e gafdal Sral, dagl
gaT1 yarg =01 areagR Riciey=ar Hidea cibldhs digd. 8 8dd1 UdTe Ricisdl fadR &,
Y Ricig=l faxariad Tt varg a1 drea=am AfTaR fadier 3.
Ydhd. ST 4/2 DC Fiews ATl IOl HIgHY gaAfda ofidl, degl gdl Ricie=n s
ADbIDhs drgd 0T WUH Ryefex ar Oal. Riciew=an siived Tl gal dé Gleeg aud Tl
el BleggR AIdEaRUNTd diedt Sild.
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Il I
&N 20

Al |BA B A BAE
X L\
T

5 e

Figure 4.3.6 Hic-g9 Afche

Figure 4.3.7 3R Ryciexar a1 FHfad Hruarmmét Hier-am3e Afdhed auiq #vd. Hier-3m3e
Hfthed TR Hier-3 AfhcaRWT 3d. TR Tded 318 &I HIe-3AT3C Tl dheld RIEH
Yugr el Fafa wRa.

{7 1o

Figure 4.3.7 Hcx-3113¢ Afdhe
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S varg AT areads saa-Sifaet gifes Rids<d a1 Ao

e, 3 Rk ] eSS
H H H P
@ik ? @i @ (D)~ Ay
E E - s @ - FRLuni
e s | - ' - Push-b ted
I O By
@ & @ — Flow control valves
G: }< T 1 VWA @ — Double-acting air
’ @ cylinder

Figure 4.3.8 G UdTg AU dicads Sad- a1 gHcd Riciegd ot fAg=u

Figure 4.3.8 GIF TaTg MO0 dTed aT0e+ Sad-3ifact TR Ridedd Wi dcia dfdhe Wy
FRd. I Abead, g Tl Held @lek-Udh e argax S gORT aa Riclexan

4.3.9 fg-feumeae waR Aiew A fAg=ror

Slow/fast

Bi-directional air motor

A B
FCV, FCV,
A B

rF Y
><j’4/2 D.C valve

DMufﬂer

Q@ —O—D=

Figure 4.3.9 fg-fa=ats TeR Hiea av fAdam

fafeea® TR Hicr Usarar fGRH did Usdiera favg fa’A fhvd. Figure 4.3.9
Ted eRifaeamymT fefexr diexan o FEfd e Sral. fowe-39 3% @ieeg 30T 4/2 St ®leg
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3IfOT effeeR L1 3107 L2 Hg faR) i fovar Hed gics UIfRIR Sfieid @RUed aiF Tl dherd
Fleeg AU Aled Wis e

R L1 3R dedidaR, Uic P TSR Hiex=l Ui A 2t Siigar Ssa o Jier
geureTA faRH fihe ard. RUad Wl dheld @i F1 aloRe A/l Tt a3 et o
Y. AleRD U ot Tagie E 3 Sisa Ssar ofdr MeryAsha gar SRit wieeaR Ui R Ay
TR USd. ol L2 3iTRE FeUTaR, G1d UIE P Hie=dl B UIexh Siedl Sigd 31for ST
Al USUTosT=AT Iac [ fhve drld. Ui T Uidel Ssel sis ot 311 AlerRANd ga1 Ui § gR

4.3.8 ATEAT SHTIRI-ATST Wb it Afde
Uefl SR TR HHM PRI 3RAM. H3eYe e quarres! el qaHuiRG SrwHrd
gos! ST Sideguey arRal.

R feuSe ofor ifgem fEUEe o= G Ugdi-l SesfT TR el Sirdl. fRyeil-
SR ep AT, Sfaeuer (RieeR) =i Sigdd HH gIR JaegUer gAfAuaNIS! died Araddd.
8 Usd Y gHCHRIHE aToRel S, Wieid Figure 4.3.10 Ael cRifaearydmor a9 gadl
3 Rifeiexar Ta e R sradiar Srgehd. ST SHIRex WIE §eul aad! dagl Rider U@
JIGfdel STdl. Sisgl o Sfedd (RUdild Uigled, dgT 2/2 DC died Hihd gld o a1 Rieiez=an 4/2
DC dleddl 317 UG dHRd o fawaiRd <l gid. oi=1 YR, Rycfl-aneria diesf=i e

ST,
D.A cylinder ﬂ

A | Al

B
S |2
DC p B
valve _m | D.Acylinder(®)
Roller

actuated
4/2 D.C. valve

Muffler

3/2 D.C.valve _|_ _A j,

@ -

FRL unit Compressor

Figure 4.3.10 fRUcf-3menia SifoRraamdt e dfdhe
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4.4. emmﬂﬁﬁwﬁwma%&nﬁrﬁvf&m

m@mmmmmmmﬁwmmﬁamm
IO B HIUNITS! SIS Hhaidd 3HTed. AR/ HHATIAT I GIaTd Sd ATOT
Higd1 FifAdh RekiTa JTHAT BHRIAT AFTA. grAgITcis UUITel S GIaaTel 5d HIgadid. HIFRTRIT
GTeile UeiaT FIHT DHRIaT AR
1. TRH, I-216 GaUGTUTITY Sodd
2. T SaUGTUT SIaRM
3. S b
4. TS gRISITA® ATS-aHYH SIGH, e fhal RIS
5. UM SFUIET gIAaTaide AT gy,
6. ST SHTOT ATe U GEHTS GREITH,
7. AR TEAA dd A s gad.
8. ddidhc ToledTaRld HITHeS TERUI.
FRI&adr:
1. PG GASII® HTH Y& HRUAMYG Ja-id UTe dbal UTigol.
2. M & UAYAl ReHd fEURR o1, MaRa® e, Xe-Hh/RMHe Sl df|
&l dae Sss Hdl.
3. guiol giiférd Bisudd wefie! gragiieres/gHicd RcHar B Y= B L.
4. SIREH HegHTG 910l SHefigl gragiicid/gHicd YUTHIaR BHIH Y= die T,
5. B & PROAYH! ITHUMARIT TGS PHlsogad TRIaaIdb- B, grelen gofgo
FHOT T DIUTATS! MSTegd U3 =R,
6. T4 STARTD YRET ITHU! o1 B1 gIaHISl, AR 3. aTORI.
7. 701 AR SRICiRIar UM g9¥d HRUgTE HEfe! Tad e 1.
8. U grgITeres YUIehHed St-TATSIRAT S as i TraTa! Ueh geaudolienRul UfshaT S0y
AT 3Tg. & T4 G@UTA HHAMT Hlfed S Uigol.
9. TS TithcHed GaTd HH! HRUATAT Uichdd GxAUdoi R0l BT 30T TR1d He.
10. gKHAR ReH! ArEu HRAMT gHeoldes Heig S Mg H1. HIUde! gedh, Ulsy, 91,
fOh 1T TR1E 813> W,
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Exercise
TLO 4.1 Draw symbols of various components used in hydraulic and pneumatics
1. Draw pneumatic symbols for (R)
(i) Compressor (ii) Pressure relief valve (iii) 4/2-way direction control valve
(iv) Single acting cylinder (v) Flow control valve (vi) Pressure reducing valve
2. ldentify the valve activation types From Figure No. 1 (any four). (U)

S AN N e

a. b.

xqc‘\:

- = T

Fig No. 1
3. From Figure No. 2 answer the following question:
(i) 1dentify the component and state its function.
(i) State its application (A)

AN/ i 1|1 AAA

X Y

- -

Fig No. 2
TLO 4.2 Construct oil hydraulic circuit for given application

1. Draw general layout of hydraulic system. (R)

Explain meter out hydraulic speed control circuit for double acting cylinder. (U)
Explain Meter-in hydraulic circuit for double acting cylinder. (U)

Explain circuit for control of speed of hydraulic motor in both directions. (U)
Explain the suitable circuit, where second cylinder will start its forward stroke after
completion of forward stroke of first cylinder by using sequence valve. (A)

6. A steel sheet is hold by the machine and then a hole is punched in sheet, it is
released when punch goes back. Suggest and draw the suitable circuit for this
situation. (A)

TLO 4.3 Construct Pneumatic circuit for given application

1. State the components of pneumatic system. (R)

2. Rearrange the following components and draw block diagram of general pneumatic
system. (U)

(i) Flow control valve (ii) Direction control valve (iii) FRL unit (iv) Actuator

3. Explain the pneumatic circuit used for speed control of pneumatic motor rotating in

clockwise and anticlockwise direction. (U)

ok~ wn
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4. Explain Meter-In circuit in Pneumatic system. (U)

5. Develop pneumatic circuit using sequence valve to control two applications
performed in a proper sequence and describe it’s working. (A)

6. From pneumatic circuit answer the following questions referring to Figure No. 3.
(A)
(i) Redraw the pneumatic circuit and identify the components.

(ii) State its application.

.
S v @

Fig. No. 3
TLO 4.4 List safety precautions in Hydraulic/pneumatic systems
1. State the purpose of a pressure relief valve in a hydraulic system. (R)
2. Explain why high-pressure fluid leaks can be dangerous in hydraulic systems. (U)
3. Discuss hydraulic safety procedure to be followed for a new appointed worker while
working on hydraulic system. (A)

Maharashtra State Board of Technical Education 82



Fluid Power and Industrial Automation (314339) RIS UlaR 318 SSfead ITHRM (314339)

gfie 5. Tauaferd gondiaTd! eiisa gragiters Sftr gafed afbed

(Oil Hydraulic and Pneumatic Circuits for Automation)

fawa o=t (Course Outcome): TSIl WaAlGd BSOS / HICH URTY TIR ORI

(Construct simple automated hydraulic / pneumatic circuits.)

e IRl (Theory Learning Outcomes)

TLO 5.1 Wyafed IUHROM=T S arét & (List function of automation devices)
TLO 5.2 9&ASS ANfed DC dleeg AU e WhAfod URTY WY 61 HTOl AT TP

guie &, (Explain simple automation circuit using solenoid operated DC valve with
diagram.)

TLO 5.3 S fdvar urgee (4a=01 Weiaferd ufkuy J@re 1. (Draw impulse or pilot control
automation circuits).
TLO 5.4 fa=I% fa=01 dleeg ITUE Wdafed URuY WF FHA A0 AT HIg o 1.
(Explain  automation circuits using special control valves with diagram.)

TLO 5.5 WRSUIC Foaci-gHicd TRTY JuiH FH1 0T AT SHTH g SIS 1. (Describe

simple electropneumatic circuits with diagram.)

5.1 TGUIA-ITETST SUHROI (Automation devices):

TSI ST gHlecH Hed, Wadaa- a0, Hriemar Sl SEghdr GURUAd Hewyo!
YT aodd. fafay Iuaxol a1 gomedi=T Wadafid HRugMme! arRe Sidid, sarges it
P& GUR SO A IR HH B AT B HIVAN G&H HRd. TSI HTOT
AT THAHHE HFIYU dTURd! SIUMRT il G ST UM ITal @rdl fadt 3g.
U= §e f&=9 (Push button switches)

farfire ffa=9 (Limit switches)

Oifeafird ¥=a (Proximity sensors)

HiaHIsS (Solenoid)

R (Relays)

. E‘Ié'ﬁlﬁ(ﬂmers)

5.1.1 QT 9 f&qa:
ORI §c § 99 o o Safded deld Withe d¢ fdhdl Y& HRUGNIS! diiRd Sd. o J&a:
TAGTRT STORRE Y& 101 Uidquadl araRe S, Wuﬁf@mﬁaaw&m
@RS (ovrride) ST UGTH HRATd. JRT de-1 Raay Sfaguexdl g1 RITTHE T Afhd dall
SITATd. IS YU YT Sgs! fdhdl §¢ gidrd.
URT §¢H o] UhRId ST

1) &rﬁmgmaﬂ (Momentary push button)

i) R U far f&e (detent) T=1 5
&0 g1 9 AT deguc dhaiedl RUdae Heedrar drel 7 fharia Ridiae) wd
Srard. JRf&a (fdar gifAdsian s dod) g1 deqe Fagad Rt fedhda Squardl i
I (latching) i@ 3.

ok wn
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PR AT daid Y= Je-d Judh

i) FTER: Gl (NO) UHR (Normally Open type)
i) FrETIA: §¢ (NC) UbR (Normally closed type)
iii) =97 3R (CO) UHR (Change over type)

Push button<

Switching element

< >

/
Normally open (NO) I 3
Contacts/ \ 4
Normal position Actuated position Symbol
- 3
Normally closed (NC)
4
Normal position Actuated position Symbol
2 | 4
Change over (CO)
| SR E__
1
Normal position Actuated position Symbol

Figure 5.1.1 G §¢ Rae ¥ 0T g (symbols)
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5.1.2 frfire g (Limit switches):
PIUde! ad of WIZS UIoR UehraAl R Fiehd gldd (YR fiRed s, gRISIcd
U R, ST YUTTelt Trg Hfarg 3.
forfire Rae gx1 e RoaaaRed 1 exard. 91 9 Rady H-gsfelt ichd ot oirard, R
USRI FART Bl oiTd.

a) TievgR Afehfd Tuh (Lever actuated contacts)

b) f&iT @SS U (spring loaded contacts)

©

Figure 5.1.2 fafire Raa

5.1.3 Uifeafardt A=aet:

IS UTaR Yueiy e, Uiaie =R g1 Uoh AH-dhicde fe®gy g Sl T Tl Hel SRR
Hed, S &I grasiad Nferex ke, g fRydar Aarmar Suarmdt aruRar SiTdl, areTsit uaef
AU 9 HR1. el T aIR KT Agerdl gHUul ARTEl quarra! fdar gomdidia
R 2y JvaTaTSt Bar Sidl, S A YT Waaa SRS He<dr™! Alfgdl UG &Rl
T SYARTNTS! Faidd aTRA VIR SSfdeeg WiaRie! U= 3RIdld, BRI d I Hared
3ARTd YT U MY Abdld. d AR a¥ga (o8 o1 Rifciex fUwe) IufRia fdbar srufRudt
TMeATd, Ude AUd 7 HRdl, M0 S TR o AT oW Id dRT Th IR R
(3{T1/31T) T Hrard. Hifafid I UbR YEiaudmor 3.

sefdce A= T sg@war o fayEage Rifdeyadia Uiqd gce Myvgrare! Jard
M Ua1g TUH Fasdr.

T A=T: SigT Rifcisr A-Aciad Irfian Syd!, degT fiRe-Ta Sieadl Hafed T areR
IATH SRIA ITIRS ST,

Pufafee A-a: § g ST SfuTd avd, alel Y B, R HIe! SFIYANTHE At
Sl HHT 3R .
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iy
NV
OFF ON
£ 7] sensing Proximity Sensor
) . fo.1 distance []
| [l £ Og= = B
i ' n O
L ]55] . L '-
T8 Reset 1 Outpit
" ] distance
M Capacitive Sensor

High- frequency magnetic field

2 \
1
Target ] )
g S .
= Internal circuit 8
ué’ - IS ~
Proximity Switch = ¥ >
A 1
" /L T
Motion ’J A Face W ' Sensit coil /
— N
Direction Vi _g‘ o
Figure 5.1.3 Hifaafie I

5.1.4 QA5 S (SAfFePag Aipd ST e areq):

SafdchagR Afhiad fGxTE®s FEF0 ared (DCVs) adel--gafed dHelael qiF YRTHS

g U B HRd. Faachagi dishiad DCVs d Faid HewTd H1 JHIA 3TRd:

&1 §a QRadT d1e] fobar g .
fifeiex S faaR Sfr dgem.

gafachagR AfbRid fGxmdd AT aed AidHissaad AediH ad od oA

TR RUdmed, 9d Wfemiagy Sl Jed SRIdTd ST WifeHragy Ffsha srydr.
S9d dlcad] B! WY URNS R T9q, SR ard Re fBAT 79,
I SATS! R S Gecsl HATET JICHATHTT! SRY [T
o 12V DC
12V AC
12 V 50/60 Hz
24 \/ 50/60 Hz

110/120 V 50/60 Hz
220/230 V 50/60 Hz

o O O O O

A I e faUTTe SIS T

1. 381 fyed aresd (Valves) Siudd QiaATss YT Hic ared oM audd IfplRa Ruda

RMedld
2. S99 AIAHI5S dTeod HIAAISSHYT HC aled A9al aXl [iged! fad dhatal R IRadTd.

5.1.5 R (Relays):

R ¥ TP sageiferer Aiklid g MR, ? te WY safdced fSwry omR & Ry
TRIRATATST aTRa offd. R § S UiaR o (! SR YRS 31101 H R ardraruitg uRfRycdt

Maharashtra State Board of Technical Education

86



Fluid Power and Industrial Automation (314339) RIS UlaR 318 SSfead ITHRM (314339)

e HRUTNIS TSHS haldl SR, SicgT AleHIss disadl ®lecsl A dbal old, degl Ud
SAGCHIfCE Hite TR BId. A SR Disd HRBS BT gld. HHR Ra SR
R TRA MU SiegT Hisadl dc YRde! Uiafaar Sidl.ReAed I=1 g TRE=AT ga-d
3% R AU THIE dhdl SIS, dhdTd. Ral TURUMU K1, K2, 31 K3 3Ardl BUH
fafga el STTaTa. el A SRl &l GEId 3¥d, o =01 Afheasd T Hew@yul gRaf

Return Spring Return coil

12 14 22 24
7 Aol

|~ Armature |
Az 11 21

Insulation
| —

Coll core—|

Contact terminals

A, A, 4 2 1

Figure 5.1.5 R ©¢ 3IR9 (cross section of Relay)

5.1.6 CTRAN (Timers):

TIZS UTaR YUITCHE, TRAY AT S0y WU aluRd iTd ATaid, R o = yoneiar Udb
YT WU aI0Ral SITdTd, of Q19 (pressure) -0, Tl (Flow) =8, ATIOT Rt (position) T
IR Y-HE e AT dosar SMeTRd SfaRiaR fohal Y= exuamre! araRd SidTd, giRomHt
YU T dedar SATYUTRGT Ufaeg daR Bidl; TEd, TReR g1 Saudg [Helaedl $Tgea]
3TTRT T facia =0T U H Sl I W3S IR YUIeHed &, Tl &, fohar Rifdier
Rt aiaren fafay tRefied™ AfeReT sxara, siftr o gorcter Refd-esd Sl UgH
HRdId. a0 Yumeliddia TR gcd Tl fohda ARy qosmmE s de FRdl, Sl IR R
TG Biall.

5.2 AiaA1gs diferd DCV arued SAC (Rivra @feew fifeisw) enfor DAC (saa oifeeT
fifeis?) 3 sifarAw= wfdbe.

5.2.1 HAA18S I1ferd DCV aruws+ SAC (Ritta e Rifeisy) o sifaA= |fbe.
oIS 3TIRCS SRR dheld dled (DCV) due Riva-Ufed Ricfex 9rdl ta sficiazH
gfdhe TYRUI: Wed gedhia JHAOY Sl

SRyt

ST ATIgSdl Sl fael oI (R 90T GIEeNeR), degl SIARaRMd dheid aled (DCV) e
gl 0T Riciexaed qracied gad1 Wol gidl, SaTHes Ricdex Taics 8l (e Sdl). Siegl gR1
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U Jsd S, AT FioHigs Sl TH1aar, 31 DCV W are Je [ (e RBimg)

Tfhe SRR THIHIr:

qufed Hera dfe:

BA9T YRIST 3/2 SERERHEA deld dled (DCV) =T el shiedl Sidl. DCV a1 3fT3cae
Rycievan Uiceh Seadr sral. Rider Reae (retract) HTedTaR 84T STgx TSUIMNTS! TRIRE UIe
(exhaust port) 3rdl. Ridiex=m dien AAfd HRUGME Th il deld dled a¥adl oS

b,

gafdedd deid dibe:

dleHIgs disd Hlihd HRUGNTS! Uh YT dcU Rad aRal Srdl. SR R iR I &R o
diHigs T MafAd & Yeod Sl JCHRM o0l & Jdhd. 3icl }ig fohdr
e R SHTRR-Iudl e feifie Raa Sdie Siedr §irs, dbvl.

JUANT (Application):

B I SRR, LR AR, IR AbHeM SAdiAe aiiRd Oid. § Sficics st

2.4 oylinder

IE A A A ﬁ‘_" Slow'fast

A
Solenoid operted
TIT 32 DCV
Pl R
Flow control valve
with check valve
'_
FRL unit
T : Air reciever :
Madsture Compressor
saparator
Figure 5.2.1 A Afdhe
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5.2.2 HidAIsS ATfad DCV AT+ DAC (S9d 3ifaeT fifdies) o ez afbe.

7 Gfdhedd 4/2 S9A-AaHigs DCV dIuRd STdl. a1 idbedd i faffie Raaw siied, o 4/2
DCV 3[UR¢T HRUFHIS! aiuRel . Siegl Ueb feifie [ qraer Sdl, degl fagygd vare defdd
GioHTss®s S ST IS 4/2 DOV 91 WA a1 R e ). ke s, St ot
IRiwe (e AF) T, dagT & fafte Raawmr sffdede wvdl, S 4/2 DCV Sffdede gidl.
grges Lot sicifed IRUIDGRE (Ge TR Tl Freedl Siid. 4/2 DCV =T Ufgedn fR¥ydid, ga P -
A 30T B - T 99 argdl. de RIder THIcs (Ge) Bidl. Tabc M= Jad), fuked s e
dadr »4 fafte fag "LS2" @ qedl. I fdggd UdTe dieHiss "S2" de Sal 3 Ares
4/2 DCV 1 qd ga=u1 Rydtd e gid). gu=an fR¥did 4/2 DCV O<, G P - B 30T A - T 49
aTed). e Rieist Réde @) . Rdaerr= Aadt, Fa forftre R "Ls1” @1 grad. amges
fIggd UaTg FioHiss "S1" B3 Sial T IS 4/2 DCV o1 W Ufged Rydia wd Rive

BIa. 3MfOT B T Yool X,

51

L]

A

'

A

52

e

|

=

LS1

|

D

-]

L52

Figure. 5.2.2 LS1- Limit switch 1, LS2- Limit switch 2, S1- Solenoid 1, S2- Solenoid2
HIHss g1ferd DCV g DAC 3 3ffera== gfde (Hydraulic)
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|E®ET

LS1 LSZ2

S1rd S2
] ><Z

Figure. 5.2.2 LS1- Limit switch 1, LS2- Limit switch 2, S1- Solenoid 1, S2- Solenoid2

AicA1gs T1ferd DCV aiaRe DAC o 3{ieiRH dfde (Pneumatic)
5.3 SAC (Single Acting Cylinder) 3MTfo1 DAC (Double Acting Cylinder) |8} Ritra/saa
YIgde 3ATIReS DCV (FHE STIRRM) aTus+ Te AR dfdbe:
5.3.1 R Urgele 3ifuRes DCV (ST TURRM) aTu= SAC (Single Acting Cylinder)
1é} SiferizH wfde:

AAA :
VATATAY S.A cylinder
Aq
Imp:lifeciﬂ - /\/\/ Pilot controlled
- TIT 3/2 D.C. valve
Ps| R
A
Push button
3/2D.C.
valve /\/\/ T T\ :D
P
[
O =O€)-
FRL unit
Figure 5.3.1 <gHfe® wfthe
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HTIYUITER:
S SfFegUR: Sl URT 9TVl dled gl offal, degl Ueh dTeRal ol URR Rvret urere
Jiedel Yradal Sl I DCV Riie gid), ST gracidl! ga1 Rider UicHe Ua=r H=d 0T
fiRe Tacs (Ye) Bidl. 9CUl HieedlaRe! DCV I/ fRite dhde fRudid Igdl SRl 6 Tk
ST JUTTa 317G
ierifes Rdarm: Ria-Ufad Ridemsd ta sidvia fBT 3d, Sit 89T TRA3T 8 hemar
ORCT IR ghdd. ST g SWUed (fdhdT Urele YRR i) DCV a1 Jra fewiee Rt
IR UM deg] R gSdl, S g1 YRAaT didad Sl i1 Riciex Reae gial. g ga=n
& SIS Wb,
fhe ST TWiier:
el g9 Urgee 3RS DCV & [Rad] el §Id. Urde HaUex (o SHed aledgi
fd el STan) DCV dl R xl, Sares Ride’ Tacs gidl. GIRI 31 fdhdl Uriee gdl
R Gied 301 DCV o Ml oo fRUdid WRd 8uid, e ey Rdee gial.
el <= Tdie AR HrugNTd! Ueh Uell dheldl dled Siedl SiTdl,
gAfReHd deid Aithe (SR FHMITS Ude aruRdl oiTd 3rd):
TH &0 R 907 g Aaigs disadl Sl odl, sae DCV R gidl. T& fafiie Rag
fhar g1 s Rd FifeHiaearn S #Rdl, @ DCV WRd IrAl YRS Ridid dd.
ITART (Application):

. SffcAcE sRisl As

o TRTa i 3T oM R

5.3.2 S9d U 3ATUReS DCV (ST SHTURRM) a1 DAC (Double Acting Cylinder)
1é} SiferazH Jfdbe:

g AfheAd 4/2 SIA-URAC DCV dRAT Sl A1 Aihedsd G & 3HiUReg 3/2 DCV
3T, g1 "feifie ey ed Wi, of 4/2 DCV 3{TURE HRUARIS! auRdl ST, Sigl U
faftre drea @ Sdl, degT d Aefdd gddeds Al Mo Ages 4/2 DCV a1 WA ga=l
fdia Rive gl fied s, St @ INWewe @ ge) F-al, dagl § fAifiie areey sffdcde
gldrd, O 4/2 DCV d 3ffidcde drdrd. des Sad-3ifac Rider (DAC) 9 sficHiesd
IRUIHRA (e T TTeam Ad.

4/2 DCV =1 Ufgean fUdid, Ga P - A 3fftT B - T A&l drgdl. A RIdex Tacs (Je) gidl.
TRICYAT Radl, ke iear fihe daar A fAfife ared "LV1" @1 Sad). dHe &4 Urde
"P1" Frs ST SO IS 4/2 Dcvmwm@ﬁﬂaﬁq%'%ﬁ?ﬁ.

o= fycfid 4/2 DCV O, §a P - B 30T A - T A& q|sd| e Rieisr Reae @m) i,
ReaRmran /9, $u foiffie are "LVv2" o qiad). IS &d Urdc "P2" de Sl 30T Jrges
4/2 DCV =1 T ufeed fRdid wd Rige g, 2nfr g = Tl gal.
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() D

@_
an

ITL
T

@

NER 5 Lv2

P P2
L.[E ><3}.|
|

¥

G

Figure.5.3.2 (A) LV1- Limit valve 1, LV2- Limit valve 2, P1- Pilot valve 1, P2- Pilot valve2
9T UITC GRS DCV aiuRe DAC T3 3{fei=H |fdhe (Hydraulic Circuit)

D

ot N
L i
Ly 1 . é Lw2

@{. e

Figure.5.3.2 (b) LV1- Limit valve 1, LV2- Limit valve 2, P1- Pilot valve 1, P2- Pilot valve 2
SId UIITC TGRS DCV aruRe DAC T3t TR |fdhe (Pneumatic Circuit)

5.4 Ao 1 @legd (Ted dTed - OR e, fg9 IR Fle® - AND <), <15H f$aT area
IR ATSTARM Afhew:

5.4.1 Ao T giew U=+ TR Tfhe (ed Fiew - OR Q)

Hfthen e

e Sffdd Ricdlexa NRMGET (e AFY) MM TR HRUGRIST g 3/2 LAt dled @M
3{TORER) ATURUI, SiegT 3TuReR 1 fdvar iTReR 2 iar Stdl. dTed Sffdceee .
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S.A. cylinder

A A AN
VVVYV >

Push force

Shuttle valve

AN
\ 4

a| DCvalvet A|DC valve 2

d 41 T\:D M “1 T\.:D

t'@%

FRL unit Moisture Compressor
separator

Figure. 5.4.1 Tcd dTed ATue HTeTHRH Afdhe

gfdhe gcw:

T3R DI

ATSHR IR

3/2 St ared - 2 7

{[cd dled

et Tard e (S.A. Cylinder)

6. USY, B 3Tl

'ﬂﬁﬁ%wﬁw

g1 Aidhedw Yed dled aTORe STdl off & gRI-9e0 SfiiRes 3/2 S13. aledwig shedl oirdl, of
G BT SHIRYHHTS! aTuRe SiTdTd.

1. L. 9169 1: DI TR 3/2 S dleaq e Yo dHRd 30 A 3ITYL YT
qTed e ST dTofd fad ITd. § Red dledd! $99¢ 3.

2. LA ared 2: HURS TR 3/2 Sl dledH UdR DR U I IFCYS Wed
qTed el JorcAl ST fadl SITd. § Guid Ued aleddal $9Y¢ 3.

3. X[ed ded: Sl HIUTE! U o141, aTed Sffdeage 8!, degl Xed aled<dl SR, O
ed aredd S.A. Riiexam 3m3eye gd il Ires Ricie=an Bhikds Kidban (forward
stroke) HRUMY 3.

JUANT (Application):

AT fEBIUTaRET bl SITdl,

e W e
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5.4.2 Qo 1€ aTed aTuee- JTeHaRM Afbe (fg URR a1ed - AND 7ie):

Aibed I : TF ST IegaT @ BTa/3MTIRER) AR He R SffaeT Riciew=n gean
BIATCINTS! GRE&T Widhe TR HRUI, Siegl 3AIRex 1 AT 3HfdRex 2 3Ugd SL3. ale
{FCYUC DR
gfhe e -
TSR HILR
TIgeR YU
3/2 S1.. dTed - 2
fed URR area
. OISy, B 3]
Hiched WPIHRT : § Ache G Y- Fe- SHReR R 3/2 3141, dleegdl TR & g+ URR
Jecesll WiSdd 3MTe, W GIF BTd SHUReIAT3! 3T
1. .. arex 1; HULS 7T 3/2 S dlegq YR Hd 0T ATl 3cye fed IR
Jlceg AN ST STod f&al Sirdl. § g TR dieegdrdl $Yc 1 3.
2. S arew 2: HULS gar 3/2 S dlecgHe YR Hd S0 ATl 313eye fgd IR
dlceg A1 JoTedT ST fadl STl & fg URR dleegdidl $7Y¢ 2 3d.

A

S.A. cylinder

A AN
VVVYV ,

Push force

N " | Twin pressurevalve
1

A| DCvalve 1 A | DC valve 2

W 01 T\:D M Al T\.:D

ﬂ@w

FRL unit Moisture Compressor
separator

Figure. 5.4.2 fg IR aTed aroRe 3iiciRM dfdhe

3. fg<1 URIR aTeg: SiegT SHiUveRr 1 SfflT $iitReR 2 3faTae 13T, dlee 3idegue PR,
AT g IR dTeee e SRR, AT 3deye Rifa SffgeT Ricexan faar smar sifor
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Rciexar BRas ¥ gl SR TR 1 I ST, dleeg Sfaegue Hal 3T 3ifRex
2 T S, dTeeg Sdeuc od g, R Riva 3ifadt Ryefexan oiurdmg! sm3eye R
fa SITa 1. IrEvE, SR SfiiRex 2 e Sl e Sidegue dHRar SMfor SRR 1
T St 1. dleeg Sidegue dd ), aR RiTTal 3ifad™1 Ryefean Siurdrg! sideye R
[ESUSIGEIRE

IUART (Application):

8 T gTd/SiTuReTTa! SRTad YR&M Wfhe 3e, & U 7R graresdMT aiiRd SiTd. Siegl Gl
HTRER i B Yo AT srard, degl d S, diceg fdegue ded Ridea TR
PRUGNIS Fiehd HRald.

5.4.3 €139 f&Q Flew aTUE 3= Afbed

T153Y 30 Siee: ga1 oA 30 Tl it wiegR MO TR RRIGRHYT SR, o 1aasd
3T do5d) facis UM et 10T Urgee deld 3/2 B, wieesd 3M3cye R ¢ga.
UrIde weld 3/2 Sl Y. Siee: § dPpiad godn uaw Ria sffad Ridexar ¢3d, Wga
geid ¥ie gl gisa

S.A. cylinder

E-EA A\ W

Pilot 3/2 D.C.valve

Time delay valve Al
____________________ A
i 7 3 i
T G ¥ \] |
| TIT NI
e "
S v
Z

Push button I

operated (i \J/\/\/
3/2 D.C valve T1T

P LR

Figure 5.4.3 T30 f&d ®lew aueA fferawH fbey
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5.5 SAC (Rifa T Ryeisr) 3T DAC (8@ T Rieisr) Adt gayd saqel-
e afdbaa:

5.5.1 Rivra it Rieisr (SAC) I1dt qayd sade!-gHfed afbew:

PIRAS WCId: Aidhe daa! §¢ gld 9@l YR §¢- PB 8¢ 8Id. HI3d Y AL Th Jadb1g &5 daR
B0, Pisandlia MR YHiia ga=ar AnTar Iusdl. YHiid gaT 3/2 S, wlec=r 1 IR 2

1.0 1.0
\/\/\/\/\/:I \IA\ .'A\ IA\ rA\ .'A\f ]

VVVVVY
B

11 |2 1.1 2
=
A A
12 [/] T 1T 12 [ Tl T
A Ve A v,
24V t24V .
reE—] PB [—\
B 2 LK
ov ov
a) Extended position b) Retracted position

Figure. 5.5.1 SAC 13! qayd Saidg--gHICH Tihed

e We: ST g 9 PB WSd W4, AT Widhe 3rSyeT gial. H1gd Y Aehd gae g &
HIgesd, 3/2 T Fleg ATedT 48 RUFHL R S, S &1 avid Figure 5.5. 19 grRagd
3R, Riciemdiar Yo ga1 ik 3 Miényr 4t ®leeg (DCV) gR aTeR TS 31T e
3ifer ReR fRUdfiewe S,

5.5.2 9 AT RIdsvardt (DAC) TaYd Fade - gHIe®H Afthe:

PRAS WIP: Sad a1 ReieR 5/2 AN FleaggR Had T Sidl. SiegT YT 91 PB glaa
Td, degT ®Izd Y TASTS (energize) Bid 30T Ude dbelag Tpiad gal 5/2 SRR
e ®: 9i®T IR de PB Alsd S1d, Al dite 3fSYe] gidl. digd Y Add dadig &
HIesd, 5/2 91 e B wftha gral anfdr 5,2 art wiees et 9o A W ST, & Bl

Figure 5.5.2 A& graaa 318, Ridexaedid Ipfud ga1 AR 5/2 S8, Rl 5 UlcHYd dex
gsd 3for Rycex sifay ReRr fRidies ST,
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1.0 1.0
1
|
= H
YA ] I v 1 /T
5 th 5 Vl% 3
1 1
24V AV
PB[—I PBI:—\
YT :l—ﬁg Y I:I—$
. . o - R S
ov oV
a) Extended position b) Retracted position
Figure. 5.5.2DAC WTo! JAYd Sadc]-gHTedm Afchey
Exercises

TLO 5.1 List function of automation devices

State the functions of push button switches. (U)

List automation devices used in fluid power system. (R)

State the function of limit switches. (U)

List types of proximity sensors. (R)

State the functions of timers. (U)

Select automation device in following cases: (A)

a. To detect the presence or absence of objects on conveyor belt within a limit of 3
mm.

b. To detect the presence of people in automatic door system.

c. To start or stop the conveyor based on presence or absence of objects.

d. To control the duration of welding operation.

S
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TLO 5.2 Explain simple automation circuit using solenoid operated DC valve with

diagram.

1. Draw the automation circuit for actuation of SAC using solenoid operated DCV. (U)

2. Explain the automation circuit for actuation of DAC using solenoid operated DCV.
(V)

3. Develop automation circuit for tool movement of shaper machine. (A)

4. Develop automation circuit for movement of hacksaw for pipe cutting operation. (A)

TLO 5.3 Draw impulse or pilot control automation circuits.

1. Draw the automation circuit of SAC using pilot operated DCV. (U)

2. Explain automation circuit for the operation of double acting cylinder using pilot
operated direction control valve. (U)

3. Develop the impulse pneumatic circuit for trigger an alarm when door is opened in a
security system. (A)

TLO 5.4 Explain automation circuits using special control valves with diagram.

1. Explain with suitable circuit diagram use of shuttle valve (Logic OR gate) in
pneumatic circuit. (U)

Draw AND logic pneumatic circuit to operate SAC. (U)

Explain working of time delay valve with suitable diagram. (U)

Develop the circuit to trigger an alarm when either of two doors in opened. (A)
Develop the circuit to operate hydraulic ram when two operators operate the DCV
after insertion of metal sheet. (A)

ok~ own

TLO 5.5 Describe simple electro pneumatic circuits with diagram.

1. List components and write their function used in Electro Pneumatic System. (R)

2. Draw Electro pneumatic circuit to operate single acting cylinder using 3/2 solenoid
operated DCV. (A)

3. Enlist electrical components used in Electro-pneumatics system. (R)

4. Develop electro-pneumatic circuit to clamping the job on drilling machine table. (A)
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11 |https://www.youtube.com/watch?v=MmYpzgh6Gok [Pneumatic cylinder
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