Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 3 (NEW) - EXAMINATION - Winter-2024

Subject Code: 4330604 Date: 09-12-2024
Subject Name: Hydraulics
Time: 10:30 AM TO 01:00 PM 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) List various types of orifice based on shape. Classify types of orifice 03
based on size.

(RALSRAL WIER (adlady UslReil R [s¥e0l ALEL Welld), Hiusil 1R

R[5l USIRef A5 530
(b) List various types of pressure and state relation between them. 04

((afay usteil eu 1 lefl ALE] Wotlcl dell dHefl 9 Hoiy getidl)
(c) Define hydrokinematics. Explain various types of flow. 07
(E10S1518aAN (254 cUlvALRId 52 Udleail [dlay uslR) quadl.)

OR
(c) State Bernoulli’s theorem. Explain working of venturimeter with neat 07
sketch.

(odeileflofl Ritntid oxlicl. deylaleell slluliel 26 u1s(d Ul
UHondl)

Q.2 (a) List various types of minor head losses. Calculate hydraulic mean depth 03
(m) if area of channel (A) is 1.57 m? and wetted perimeter (P) is 3.14 m.
((afay usletl A8l AN el U] waildl. %) Aeide] AAs0(A)
1.57 m2 ¥ d2s URHeR (P) 3.14 HleR elu dl siogllas el
GLSLY (m) =il AQld3] 521
(b) Explain density and specific gravity with units. 04
(ASH AlSd UMM tlotdl e [A[RAR teldl)
(c) State application of pitot tube. A 30 cm x 15 cm venturimeter is used to 07
measure the flow of water. Mercury is used in differential manometer
which shows a gauge difference of 4.2 cm. Assuming coefficient of the
Venturimeter as 0.975; calculate the discharge.
((URle ywell Gulal asRlldl. Ullell wdle Hiudl 4l 30 cm x 15
cm deRlleRell GuUldl e 8. [Shelliud AsilileHi UiRlell
GUALL 536 & % 4.2 AHleil Aoy dslad e21ld 8. deyHleell I lisa
0.975 48 Udl&sil dARld3l 520)
OR
Q.2 (a) Define HGL and TEL. Compute head loss due to entry, if velocity at 03
entry is 6.265 m/s.
(HGL 3o TEL ol cUlul[d 5L %) udel 44 A2l 6.265 m/s €l dl
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ydelal 5128 2N cusf] il 521.)

Explain simple U-tube manometer with neat sketch.

(10 Y-l Nefli{l2241 2269 15[d £13] 1qHmdl)

Define Reynold’s number. Water is flowing through a pipe having
diameter 25 cm with rate of 3.2 m®s. Considering kinematic viscosity
0.01 stoke, decide the type of flow.

RellES siviRel UL [Ad 5. 25 A.HLoll ey dlddl ulsuHiel 3.2
m3/s ol €2 A& UIQll d& 8. 518025 Reidtdl 0.01 RS Llelui

AV, Udleedl UslR <1551 520)
State types of notch and weir.
(el WA et UsIR d.ldl)
Explain Bourdon tube pressure gauge with neat sketch.
(1S 2404 VIR oy 21269 A 15[ £13] Yuoxtdl)
Explain various head losses in pipe flow with formulas to calculate them.
(ULSUstL vdleHi edl (dlay Y culef]l ald] sdl HIZ Al U1
AHondl)
OR
State various types of flow with respect to specific energy diagram.
RURU(sS Blool dsell LM (AldE UslRetl Ydls oslld).)
Derive formula for total pressure on a vertically submerged surface in
liquid.
(MalSHi Gled A SWISEl MULEl UR dldldl §9 Wl Hi2s] YA
Hadl)
Explain various hydraulic co-efficients and derive relationship between
them.
(el el weld RIis) U] U AUl g uiy o))
Define hydraulic jump and explain its uses.
(BlY se51a AU 5] A detl GUALILL uHo1d).)
A rectangular plate of 2 m width and 3 m depth is vertically submerged in
water such that, its top edge is parallel to and below 1.2 m from the free
surface. Calculate the total pressure and depth of center of pressure.
(2 Hle ugluile ¥a 3 Hle: GIsieeil el We ulgildi Gledl 2ld
Su1Se 8 3 B2l deil 21U Y ULl AHidR 2l 1.2 Hl22+(] (1A B.
L UULEL UR d101 §6 618l Wal elulbegei] AT 520.)
A compound pipe line 1800 m long is made up of 50 cm dia. for 800 m,
30 cm dia. for 500 m and 20 cm dia. for 500 m is required to replace by a
pipe of uniform diameter. Find the diameter of equivalent pipe.
(1800 H122 dinfl s1U1Ge5 ULBU E18+, 800 Hl22 50 AH] <UL, 500
Hl22 30 Al 1Y W 500 Hl2R 20 AH clefl Wad] 8. w4
ULBUGEIDelal YHlsl el UlOU dS sleddl HIe 4S8l Ll 2114).)
OR
Write down Chezy’s formula and explain the terms used in it.
(AAe] Yot AUl Wl AHi duldl Yel qHendl)
A rectangular plate of 3 m width and 4 m depth is vertically submerged in
water such that, its top edge is parallel to and below 1.0 m from the free
surface. Calculate the total pressure and depth of center of pressure.
(3 Hle uslulle ¥a 4 Hl22 GIsLeeil el We ulgilui Gledl 2ld
134 8 % ogefl deil 21U Ysdd UULElA AHidR Wal 1.0 Hl22<(] «{1A 8.
L UULEL UR EIOI §6 1Rl Wal el Segei] AL 52).)
Water is discharging under a constant head of 1.20 m through 20 mm dia.
orifice. The x-coordinate is 35 cm and y-coordinate is 3 cm of the jet.
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Find value of co-efficient Cv and Cd (Take Cc=0.62)
s 20 HIHl cu1alof] )R (sUHiel 1.20 Hleetl 2y 20N dsn
U1Qll d&l 28] 8. Bestl UMl x = 35 A+l Wl y =3 Q41 B. Cv w4 Cd
JLBLise] He 1lH) (Ce=0.62 4l))
Derive formula for a discharge over rectangular notch.
(AHARY 11U HIRell [SRUI%] Yot Hid))
Differentiate between flow through pipe and flow through open channel.
(ULOU GIRLUALS wa wed] Aot glR1UdLS AR dsldd $20.)
A trapezoidal channel with a base width 3 m and side slope 1:1 carries
water with a depth of 1 m. The bed slope is 1:1000. Estimate the
discharge (Take N=0.04)
(3 Hlex ullell USlg e el @l 1:1 HR1ddl Suxslese
Aeiey] 1 Hlerell GISIE U1 Ul dse 52 8. d[Alell Lol 1:1000
S1A dl Udleefl d1Qld3] $20.(N = 0.04 d)

OR
Derive formula for a discharge over triangular notch.
((AS1RLLS IR o)A HIRelL [SRURSe] Yot Aardl)
Derive the conditions for most economical rectangular channel section.
(lell ay 5254Y5d GuANRY Astd HI2sfl 21l Hand))
A rectangular channel has cross section area of 30 m? and bed slope of 1
in 1200. Find the dimension and discharge of most economical section,
take Chezy’s constant C = 60.

03

07

03

04

07



