Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 4 (NEW) —- EXAMINATION — Winter-2025

Subject Code: 4341903

Subject Name: Fluid Mechanics and Hydraulic Machinery

Time: 02:30 PM TO 05:00 PM

Date: 08-12-2025

Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.
Marks
Q.1 | (a) | Classify fluid. 03
ual1 | () | 59495 o adflsa 5. 03

(b) | Define the term (1) Density (2) Specific volume (3) Specific Gravity (4) | 04
Viscosity

(W) | 26e AvARd 520 (3) geldl () (Al 56 (3) [l geddl (¥) | o¥
{lotdl

(¢) | The right limb of a simple U-tube manometer containing mercury is | 07
open to the atmosphere while the left limb is connected to a pipe in
which a fluid of sp. Gr. 0.9 is flowing. The center of the pipe is 12 cm
below the level of mercury in the right limb. Find the pressure of fluid
in the pipe if the difference of mercury level in the two limbs is 20 cm.

(5) | URL tRlddl Alel Y- Asili{leet] UL BS| dldla@L Ui ved) | 09
B oRUIR Sludl BS1 As Uleyu 418 w1siAd 8 BHL 0.9 (d[RUY teldl
d2ldd UdIE]l 8. UleUs] Sog, AHRLL BSL Hi UlRlell el 12 A4l
1A V. %l & BSlell UlRletl 2clRell dslad 20 A4l 1A dl ulouHi
Udl&ls] 19l el

OR

(c) | Select the pressure measuring device used to measure pressure in High | 07
pressure steam line and explain working principle with neat sketch.

(5) | G eulQdloil R algeHi sl l Hiudl Ul duRd Wl | o9
Hludlsj GUSWL Uie 5 wal s1ASIZ] Riegidal 3eS aisdl A1
yuodl.

Q.2 | (a) | Explain (1) Absolute Pressure (2) Gauge Pressure (3) Vacuum Pressure | 03
U2 | (A) AHedl (1) %N\Q{ £l (2) Aoy £GllQL (3) U ldS1RL eXIBL o3

(b) | Explain types of fluid flow. 04

(M) | dRd UdlEell UsIRL AHldl. oY

(¢) | Derive Bernoulli’s theorem from Euler equation. 07

(5) | e yulseuiell oieildls] Als Aad), 09

OR
Q.2 | (a) | Explain Pascal’s law. 03
U2 | () | UlRsEell (o1 qHod). 03




(b) | Explain impact of jet on a flat vertical plate held normal to the direction | 04
of jet with neat sketch.
(W) | 4eS w1sdl A8 B2efl (e2uHi 90° AWM H1dd] Hqule Gle{l W@e | oy
UR %g2eil 4R yudl.
(c) | Explain Venturi meter with neat sketch. 07
(5) | Aoyl Hle yels ULIsd] A1 AHmdl. 09
Q.3 | (a) | Write cause and effect of water hammer. 03
U3 | (M) | dleR SHR Udlell 51211 e dsfl MU qul. 03
(b) | Explain Reynold’s experiment with neat sketch. 04
(W) | YeS A5l A1 FeileSeil UL uHodl, oY
(c) | Water flows at the rate of 50 liters/sec through a pipe 800 m long of 200 | 07
mm diameter. If the coefficient of friction is 0.01, find the head loss due
to friction.
(5) | 200 {1l culueil 800 Hle2 diodl utguniell 50 (422 / AsSell el | 09
ulell a& 8. ) anelis 0.01 €U dl aniel dl 0N 4y ( Head
loss ) 21yl
OR
Q.3 | (a) | Explain Surge tank. 03
ual3 | 4) | des eisl yHendl. 03
(b) | Explain Major and Minor losses in pipes. 04
(W) | UISUIHI cll H12L W sllell afsAlolal HH1d). oY
(¢) | An oil having a specific gravity of 0.9 and a viscosity of 0.2 Ns/m2 is | 07
drawn from a 400 mm diameter pipe. If the flow rate is 60 lit / s, find
the Reynolds number and write the type of flow.
(5) | 400 {1l 1<l wiguniell 0.9 [dl2U® geidldly] ¥ 0.2 Ns/m2 | 09
[Reldtdll dldq w189 d& 8. %) Udlsell €2 60 lit /s €Y dl 3e11ES
1642 QUE uel YdllSeil USIR Qudl .
Q.4 | (a) | Classify water turbine. 03
ysal4 | () | dler ewleets] adlsal 52 03
(b) | Explain working of Kaplan turbine with neat sketch. 04
() | YeS w15l A18 Kaplan 2W[8elo] 51H qH2Ad. oY
(c) | Select the type of the pump used to deliver high pressure and explain | 07
working principle with neat sketch.
(5) | G Wl uslyLsdl Hle GUALAME Adldl Yuell SR Ude s Al | 09
Yels w15l 418 511513 Regid dHomd).
OR
Q.4 | (a) | Explain Priming of pump. 03
Usl.4 | () | Uldsi ule o1 yuodl. 03
(b) | Explain working of Pelton wheel turbine with neat sketch. 04
() | Yes uLsdl 418 Ueest cle 2uileyste] s Audl. oY
(c) | Select the type of the pump used to deliver high discharge and explain | 07
working principle with neat sketch.
(5) | ddR Udls UelUlsal Hie QUM Adldl Yuel USIR Ude s 3al | 09
sIISIZ] Riegidal ¥eS WSl U8 Uuosdl.
Q.5 | (a) | Draw Gear pump and label each part. 03
USL5 | () | PIRIR YU £)R) el €35 @1lel ol 1H 241Ul 03
(b) | Explain types of Draft tubes. 04
(W) | SLE2 YWell UsIR] MHdl. oY




(¢) | Select Hydraulic Machine used for plastic injection moulding and metal | 07
press work and explain working principle with neat sketch.
(5) | WlRes So%852st HUESI] A Ned Y d5 HI2 duRld slgsl(Es | o9
H2llo Uje 521 Wl YeS w15l U18 SIS Regid YHomd).
OR
Q.5 | (a) | Draw Vane pump and label each part. 03
USLS5 | () | Aol UY £]R) 4ol €35 G of 11 24 [U). 03
(b) | Explain Hydraulic power plant with line diagram. 04
(W) | @loel SIAIAM A1 e1oSlEs UldR el YHodl. oY
(¢) | Select Hydraulic Machine used for store energy (which use for other | 07
purpose) work and explain working principle with neat sketch.
(5) | Aetx] @2 (@ WA &g HIZ GUUL 52 B) SaL HI2 duRld | o9

slosllas HQlld ude 5 1A Yas isdl U1 siHeAl Regida
yuod).
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Marks
Q.1 | (a) | Define following terms:- 1) Cohesion 2) Adhesion 3) Surface tension. 03
U1 | () | otlAetl Lol cdlualRld 51:- 1) S1EQ1sl 2) AS&2let 3) ULl dBlld. | 03
(b) | The pressure outside the droplet of water or diameter 0.02 N/cm?. | 04
Calculate the pressure within the droplet if surface tension is given as
0.0725 N/m of water.
(W) | ULQilsti 2luiefl siele] e61Ql Ml Al 0.02 N/em2 SlU 8. %1 | o¥
YBAlQl 0,094 N/m UIQIl wudMi wIR) Sl dl Zluisdl »{e:
AT TSN ERE
(c) | Water discharge at the rate of 98.2 lit./sec.through a 12 cm diameter | 07
vertical, sharp edged orifice placed under constant head of 10 m,find
co-efficient of discharge.
(5) | ulalledl (SRS 982 ([Ae/AseSell €3 12 ALl AUlYsll QoL | 09
dlel girdlol (¢Hiell UdR el 8, e 10 Hleell R vl
60 HsalHi 1A B, sl-W (5212 LS (SULes 2kl
OR
(c) | State and derive continuity equation. 07
(5) | Aldcds] UH15QL wQl1d) W dIRdl. 09
Q.2 | (a) | Define following terms: - 1) stream line 2) stream tube 3) streak line 03
U2 | () | oAl 2uel AV 50:- 1) RIH @lgel 2) 2IU Yol 3) s | 03
IRk
(b) | State and explain Pascal’s Law. 04
(W) | UISClell Gla Qllc] +a YHo1dl. oY
(¢) | Explain inclined tube manometer with neat sketch. 07
(5) | YES 35U A1 H56189e5 Yol Haili{le uuondl. 09
OR
Q.2 | (a) | Define following terms:- 1) Dynamic viscosity 2) Bulk modulus of | 03
elasticity 3) Capillarity
U2 | () | «llAetl 2uoel uAllRld sA- 1)SIAMS [As1{lEl 2) wes | o3
H1sydy 3) 3UdlRel
(b) | State and derive momentum equation. 04
(o) | ey {1501 Qlid] a Rad), oY




(c) | Oil of Sp.gravity 0.82 is flowing through a pipe of 30 cm.diameter with | 07
a velocity of 4 m/s,dia.of pipe at other end gradually reduced to 25
cm.find velocity at that end.also find mass flow rate of oil.
(5) | 0.82 Sp.gravity o 116d 30 AH| ULl UlsuHigl UBR AL DU | 09
UleUeil oflost 85 dia 4 m/s. «il A2 A1 dl1 ] €lla 49y 25
AHledl Al B, d BS 55U QM. U1 W1 ©6ell eellotl Udllseil €2
N
Q.3 | (a) | Write advantages of Moody’s chart. 03
Ual3 | () | YSlo Alesll sluEL qudl, 03
(b) | Define orifice and give classification of orifice. 04
(W) | BLR(s¥A calvl WU A1 ) R(5¥e] a5 2414, oY
(c) | Oil is having specific gravity 0.9 and dynamic viscosity 0.1 Ns/m2 | 07
flowing through 250 mm diameter pipe. Its discharge is 60 lit/sec. find
the type of flow.
(5) | ¥lod Hi WR(ES A2cdlsNEl 0.9 o SRUAMS Reldtdl 0.1 ] 09
Ns/m2, 250 mm 1=l uleuniell dé 8. Wod «il udlsell £2 60
Lit/s 8 dl Udl&sil UsR 20l
OR
Q.3 | (a) | Write short note on Water hammer. 03
UsL3 | () | dler 4R UR 25l «lle du). 03
(b) | Write short note on Surge Tank. 04
(W) | U S5 UR 251 ol dud). oY
(¢) | Explain Reciprocating pump with neat sketch. 07
(5) | Yels By U1 IRAUIX(391 Ysf 2ust1 wa 513 Gudl, 09
Q.4 | (a) | Write short note on air vessel. 03
US4 | () | ¥RAUE UR 25l sild quil. 03
(b) | Write short note on Hydraulic Ram. 04
(W) | e1osllas I U &5l «ild qul. oY
(c) | Explain Reynolds Experiment with neat sketch. 07
(5) | YELS By A1 e1eSy UL YYdl. 09
OR
Q.4 | (a) | Write short note on Priming. 03
U4 | () | WL YR 28] otld qud). 03
(b) | Explain construction and working of Hydraulic accumulator with neat | 04
sketch.
(W) | elosllas W yyae Uz sl «lly qul. oY
(¢) | One double acting reciprocating pump have 30 cm piston diameter and | 07
45 cm pump stroke. Discharge and suction head of pump is 35 m and
10 m. It includes frictional head. Find out power required to drive the
pump. If pump RPM 75 and efficiency of a pump is 80%.
(5) | W5 sug A[5291 AA1UL5SI00 Uy of) 30 Q4] (Uest Uy W 45 | 09
A1 Uy 2215 8. Uue] (SuleS WA UsAet &5 35 HleR ua 10 HleR
8. AHi eIy S &S oll YHIdL A B, U Y ldd] H[2 eI UldR
20lt) BHL YU of RPM 75 34al Yuefl s11&HdL 80% .
Q.5 | (a) | Differential between (at least three) Francis turbine and Kaplan turbine. | 03
Uals | (1) | iU 2uilpel wa sudlel 20dleel dell RAYIMI YL AR | 03
dsldd 14,
(b) | Define prime mover. Give advantages and disadvantages of Kaplan | 04

turbine.




(W) | ULBH Yol calul WL SIE Lol 2618eloll §lUEL WMo ASMUEL | oY
23l Lcil.
(c) | Write construction and working of Pelton wheel Turbine with neat | 07
sketch
(5) | YeS BU U1 Ueze, c8ld 2641 8oiofl 2Ustl WA 1A qud), 09
OR
Q.5 | (a) | Differentiate : centrifugal pump and Reciprocating pump 03
UsL5 | () | Aelsyaid Uy wa RIS (291 U <l dsldd 414l 03
(b) | Find the specific speed of centrifugal pump if total head developed by | 04
pump is 15 m, pump speed 725 rpm and discharge of water by pump is
750 liter/second.
(W) [ Uy gL [AsadMiM1dG §6 &S 15 m, UReil 35U 725 rpm | 0¥
Uy gL ULRflell (SR 750  liter/second.S1d dl Aselsyold
Unyof] W (55 »sU 2Alk.
(¢) | Explain the working of hydraulic ram with neat sketch. 07
(5) | c1ol@s e s w1s(d 1] sl 09
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Marks
Q1 (a) | Define following terms:- 1)Viscosity 2) Ideal fluid 3) Density. 03
wstl | () | oflAetl 206€) AR §L:- 1) [Reldtidl 2) 241621 UdlS] 3) Eleldl. 03
(b) | A liquid possess specific gravity=1.3, pressure head= 40 meter convert it 04

into kilo Pascal.

@) | udlel ol QRls5 AAll=1.3 8. el ES=40Hl22 B.d4 (sl ulRsEH| | oY
UidRd 5.

(c) | State Newton’s law of viscosity. Classify fluid and explain characteristics of | 07
each with the help of stress-velocity gradient relationship.

(5) | ¥eetoll Retotdlell [un 2 ldl udisls] doflsl 521 W Ru-Adlflel | o9
alul foiyed] Hegoll £3sel] @let(Qlsd I yHedl.

OR

(¢) | A rectangular orifice 3 m wide and 2.5 m deep is discharging water from a | 07
tank. If the water level in tank is 6 m above the top edge of the orifice. Find
discharge through the orifice. Take Co-efficient of discharge for the orifice as
0.6.

(5) | 3 Hlex uslull w4 2.5 Hlez Q8] dwAy LRy 2islHiel ulllel | o9
[sisie 53 . %) 2islUi ulglle 22 R0l 21 -] ulRell 6 {122 GUR
Sl AUIR(BYU gL adl (S e, wWIR(5Y HIZ (SR S)-

A [s[HY2 0.6 A3 4l
Q.2 | (a) | Define following terms: - 1) Absolute pressure 2) Gauge pressure 3) Vacuum | 03
pressure.
usl2 | () | oflAeil 2Av€l cAlLAIRIA $A:- 1) AYRL eoill 2) A% eollBl 3)| o3
e ldS121 XL,
(b) | Derive Bernoulli’s equation from Energy equation. 04
() | Reto] w5l oieldle] w5 Aad). oY
(c) | State the Pascal’s law and prove it. 07
(5) | UlRSCedl [an 8lidl 2 del ULloid 521 09

OR

Q.2 | (a) | Define following terms:- 1) Stream line 2) Stream tube 3) Path line. 03




ws2 | () | ollAetl Avel cAVAULRA 5i- 1) WIH EL8e 2) WIH Yol 3) Ulel L8t 03

(b) | Classify pressure measuring devices. Explain any one in brief. 04

() | £l HIudletl GUSAA] A5 521, SISURL A5 gsHi UuNLdl oY

(¢) | Water is flowing from horizontal venturimeter having inlet diameter =35cm | 07
and throat diameter = 20 cm. Piezometer reading at inlet and throat are 85 cm
and 45 cm respectively. If Cd = 0.98 then calculate water flow rate in liter/sec.

(5) | ©elde cdld = 35 AH] w4 gleeil Uy = 20 AHL. HRlddl elRlHleed | 09
doyllemiell ulell aé 8. g1 wa gleHi UlAHle (S HsysH 85
A4 w45 Al B. %) Cd = 0.98 SlA dl UlRletl Udls il dARLd3]
[A2/Ase5H] 531

Q.3 (a) | Write short note on Moody’s chart. 03
us3 | () | YSloh ALe UR 28] ellt qudl. 03

(b) | Explain construction and working of U- tube differential manometer with neat | 04
sketch.

(1) | S By U8 Y- (S5 (eR1ue NellHles] 2Well vial 512 yHoA). oY

(¢) | Oil is having specific gravity 0.7 and viscosity 0.1 Ns/m2 flowing through | 07
300 mm diameter pipe. Rate of oil flow is 60 Lit/s. Find out Reynolds no. and
type of flow.

(5) | 2od i WRL(ES A2calsNEl 0.7 el Reldtdl 0.1 Ns/m2, 300 mm | 09
1Mol ulpuHiedl dé 8. wled el Udlsell €2 60 Lit/s 8. 2e1165Y oi. Aol
udlsefl usiz 2ilel.

OR
Q.3 | (a) | Differentiate between laminar flow and turbulent flow. 03
w3 | @) | AR Udle e 2ude2 Udle d dsldd 520, 03

(b) | Write short note on Water hammer. 04

(@) | dleR SHUR &5l olld quql. oY

(¢) | Explain Reynolds Experiment with neat sketch. 07

(5) | YELS 35U A1 Fellesy WAL Humdl. 09

Q.4 | (a) | Write short note on Draft tubes. 03
wsA | () | SLs2 UL UR &5l et qu). 03

(b) | Differentiate between centrifugal pump and reciprocating pump. 04

(W) | Ae2ley1d Yy uel JRUIEETL YU g dslad 50, oY

(c) | Write construction and working of Centrifugal pump with neat sketch. 07

(5) | aS 3B A18) Jo2| 421G UYlUsf s1l wa 51 QU 09

OR
Q-4 | (a) | Write Purpose of air vessel in reciprocating pump. 03
wsld | ) | IAlUIEEToL Yui 1444 ofl &g qul. 03

(b) | Write short note on Hydraulic Ram. 04

(W) | e1osllas 3 U 251 «ld qul. oY

(c) | Water is raised to a height of 35 meter by a single acting, single cylinder 07
reciprocating pump. The pump runs at 40 RPM. The diameter of cylinder is
20 cm and stroke is 35 cm. Find the theoretical discharge in liter/sec and
theoretical power required in KW.

(%) | Riae (5801, (Fog (AlEes2 AU YU glRL ULkl 35 Hlerel | o9
GLULES Yl atRaMi 19 8. YU 40 RPM U ULQ 8. R1[Ee52ei] 1 20
Al wA 2215 35 A 8. ([GeyAsesHi AR (254 (SRS WA KW Hi
253 el (256 Ul Ak,

Q5 (a) | Explain the concept of Gear pump with neat sketch. 03
WALS | () | D112 UUstl vl 4elS Y A18 yHxd), 03




(b) | Write short note on Surge tank. 04
(@) | Uos 2isl uR 25l «ild quil. oY
(¢) | Write construction and working of Kaplan Turbine with neat sketch 07
(5) | YELS U U8 3Udlsl 26 [8elo] Uil W SIA AU, 09
OR
Q.5 (a) | Write advantages and disadvantages of Francis turbine. 03
was | () | sLE1U 20dletell sl wal AR§IAEL QUll, 03
(b) | Find the specific speed of centrifugal pump if total head developed by pump 04
is 25 meter , pump speed 850 rpm and discharge of water by pump is 875
liter/sec.
(W) | %L UU gL [Asd 6 &S 25 HleR, Uueil »SU 850 RPM sl U4 gRRL| oY
ULRfle (SaUI% 875 [Ge/AseS Sl dl Aselsyold Yus{l W[5 »su
2llHl
(¢) | Write construction and working of Reciprocating pump with neat sketch. 07
(5) | 4as 3 A1 RUIEZTIL Ule] stl WA 51 QU 09




