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Q.3

CR

Workout Horse Power of pumpset required for following duty condition

[A) SUnp 5 7
1) Size of SUIP G x ¢ gy Xt

[Length Widht x Depth)

2) Free board . 0.4 nur,

3) Lowest suction level 25 mtr

N

[BI TUNCTION FOINT .
D invert RY. al® - d1 oy,
2) Length Of pife wrigg -
) From Ao B 32 Km. Ms Pipe e - 400 mm dia
M) From B to ¢ - Km. Ms Pipeliae - 250 mm dia
ui From B to D - 0.8 Km. Ms Pipeline - 200 mpy dia.
Cvalue - 120
(C] ESR
1) Capacity - 7 lakh s ¢ flhing time 7 1y )
2)FSL RL - 6~ AT

(D] BSR '

1) Cupautyy =8 lakh lirs (hihng time 7 Hrs )
2)FSL RL - sg Mtr

~
OR

cqQuipments, mentioning salient features and metering arrangement of MSER
e Kiosk or meter room af 3 x 3 x 3 mtr. (15)

Draw a neat $Keteh of 22 KV/II KV HT sub stat.on and list out a0l

Please state how you will design the substation in flood area where HFL
[High Flood Level] is 4 mtrs. above the ground level, without mterupting the
power supply considering the Approach, opération, maintenance, handling
repairs by crane for 1500 KVA .2 Nos. Transformers (1 working + |
standby] , 22 Kv/3.3 kv OLTC/ RTCC, Relay metering panel for working
of 380 HP 3 Pumps working and 72 standby, with plan and elevation for cost

effective and 30 years life. (12) '
(a) Workout repairs estimate of the Ambassador Car. {12)
1) Year of purchase - December 1089

i) Purchase price - kg 210000/.
1) Total Run - 319712 Km. upto Jan 2004
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i Condition of vehicle.

* Engine overtauling necessary.

* Chassis in geed sondition.
Wiring & Dattery worn out,
» * Carburettor and fuel pump OK.
* Denting, welding and painting with Upholstey works required
One time tax paid Rs 10,000/.
Insurance Ks 4000/ € 10 he pard)

*

Vehiele on - T = forse 4 ce - 2001,

S ,'f“

o
2

Find oul the depriceres vsiuc, sorepUvelue, oilsel value and sale

value of the ambassador car in (a) above ? which form is used for
write off of vehicles ?

Design the capacity of transformer for output voltage of 415 V for following
electrical loads. (12)

1) 125 HP Pump - 1 M+ " Hr Running)
i) 75 HP Pump - 1 Ne¢ ¢ e idr, F‘.unning)
1) 5HP V,Pump 1 No. (15 Min./day)
1v) Lighting load - 2 KW - 12 Hrs., 2 KW - 6 Hrs.
v) Domestic load - 5 KW.
Power factor - 0.9 minimum

Supply voltage - 22 KV/11KV.

[
»

Workout the capacity of DG Set for operation of above loads for 8
continuous hours with accessories required and layout of D.G. Set. Please

state whether Diesel engine driven pumpsét would bc a better option or
otherwise

(12)
Design the capecity and horsepower of wash water pump with following data.
Also suggesl suilable capacity of wash waler (unk (12)

1) Filter area — 6 S meters x 5.5 meters

2) Wash water required - 0.6 m¥%min./m?

3) No. of filters - 10 Nos.

4)

Wash water tank capacity - water required for washing two filters at a
time + | lakh litres for colony use + 50,000 litres. Storage fu
emergency use, filling time - 2 hours

5) Backwash period per filter ~ 5 minutes.

6) Wash Water Tank FSL - 28 meters.

)] Wash Water Inlet pipe invert R.L. - 18 meters

8) LSL for wash water pump in sump - 14 meters.

9) M.S. Feeder pipe 300 mm dia 30 meters long “C” value 120

Give shert notes on “off load tap changers” and “on load tap changers” used
with power transformers stating advantages and disadvantages. (12)

Describe eny three HT / LT equipments stating their functions and main
components (12)

1) Power transformer, 1y VOB, 1) HT Cable
iv) Motor, v ACE. vi) AT Starter
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Q.8 . Caleulate water hammey Pressure 1n fising mgn With t'oHowmg data.
(12}
1) Diameter — 500 mm djg
1), Length = 2500 meters.
111) Type of Pipeline - Ms.
1v) Pipe thicknegs _ g mm:
V) Dischargc through pipeline - 432 mhr
vi) Bulk Modujys of water . 2 ¢y X 10% Kg/m2
vil) Modu{u§ of elasbicity — 9 X 10" Ky/m?
Q.9 . State difference in Non Clog ‘centrifugy| $ewage pump ang submersibje

Sewage PUmp and where they are useq. (12

r o
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-2'ect . Genergy Emgineermq {’;,’f‘t‘!@’l@@_@@j) Paper - | (V\/m’tten)

RICI . '

\ ’ ' . v .
i) ' Ques‘tion No. 1 g Coainy, Asory, Sole Ny five questiong out of
| : the remaining, '
i) Marks are reserve(

1ch questiugy .

ir c!ear“sketc:fms, good
-question for Clear g -, 'S, 900d hang | Writing & Neatness in
general.
i) Make Suitable assumiptions Whereves necessary ang state 'them
Clearly,
V) Figures in bracket oy "3h hang indicate Markg
V) Use of ca/cu/afor, log lable 'S alloweq

- 0 Oesign 5 PUmping Station with Ly
head, HP, no. of

e of PUmps, Specific Speed, totg)
foHowing data

Of pumps, Riping sizns, valve Slzas, Manifold siya ete. for

[15]
Plant Capacity

YAMLD
(20 hrs PUMping per s
2. . FSL of MBR : ST MR
3. LSL of sump ) RN MRI.
4 Floor leve| of sump 8¢ .7 MRL
j 5. Rising Mmain |, 487 mm 0.D. 54 mm
5‘ . : v thick, pm S. pipe, 3400
;‘-Z. | / ]ﬂ - Soom long.. L
¥ Pl v 0o ‘ ‘
. - | ’i.»Fl
- . o

Bt R S
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OR

Design a sup - station for aboye I1iser o

ned scheme with 33 ky

. 'NCOMING supply with o K/ lowest v e POssIbly available Syup .
1’»" sStation vaumments an vipacilies Y ationa ahall e laid willy o
Q. neal skeloh [15)
[N . }
&l,\‘
Q. 2] Explain in brief. (Any three) [12)
9 4 ) H.R.C fuse
) i) Lightening arrestor
) Fully automatic star - delta startur
V) Silica - gel breathw:
V) GO - AB switch
s Q. 3] Write short notes on. (Any three) [12)
). Braring and solduiing
i) A.C.and D.C. electric supply
i) Anti - virus software
iv) NPSH available
V) Power factor of an mndictive loag
Q. 4] Expiain the working of & centrifugal pump & characteristic curve of a
centrifugal pump with neat skeatch. [12]
g iﬂ.,w Q.;5] Describe a mono - rajl traveliing gantry s 3 neat sketch showing all
3 ﬂ‘ (I . components and require|s ow ametars, [12]
HRI RN
S o
RN Y R . !
RO q FExplainthe uses of  (Any thene) [12)
G- il o e il ; .
4l uﬁm I

TIPS Tilling pag bearing

R et alaa s TR TR
‘ , .

T .
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Thrust bearing it tiniom

Thermal overloam ity

,:')

*
v Wearing ring
V) Bell mouth
Explain principle of wei .y of electn al, operated jet pumpset with
neat sketch and its vari Lw  omponents [12)
a) Explain workitig of double ball air valve witl, neat sketch. [ 6)
D) Procedure for warkesy out the stinges for vertical turbine pump.

(6]
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MAHARASHJRAJEEVANPRADHMARAN
RESEARCH&QTRAMNNG<SENTRE,NASHH(ROAD,
PIN - 422000 ¢4,

Professional Examination of Deputy Engincers (Mech.)

OCTOBER . 2001

S.cecl - General En ineering (Mechanicar

Paper - | (Oral)

Zale .24 . 10 .- 2001 Fuli marks : - 75

..........................................................

!

~otes
Al questions are Compulsory, ,
i Figuresin bracket on right hand indicate marks
1) Solve any fivs - Y each question

Q1] Fillin the blanks with correct answer,

above - KW (25 KW/ 50 kW /75 KW)

i) Automobiles - AE it for engine Iubricauom
(SAE 10/ SAL .. SAE 90)

‘ Gear , ‘

i) Gaear box needs SAE woe..____. oil as lubricant

(SAE 40/ SAE a7, SAE 140)

iv) Power factor of . itive load in .
(lz?gqing / unjty 1ing)
| i

B

v) O{J l’Qbfiéaégé’Fi VT pumps neeq SAE oo
! bearings. it .

{

for line shart
;(SAE1O/34540;3A590>
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| j i) Measuremem of “Utentis
| (\/oltage, Ampere, Ohm Hertz)
]
{ i ) M ! '
! 3 Vi) Casuremeny of Slvencys
i é Ampere, Oh Hitz \/oltage,
; / . 2] o e whethe, Friue o Fals I
i
N
ry ) Friclion How it ARTEBITEe VAl e, Tane i )y,
)
diameter °fpipe e / False)
¢ ") Resmam(‘e of a ) mueasos the NCreasg N the cmmm(’;/
{
of wire - (True . 'r”arse)
i With given fow e through 4 Plpe. velocity of water NCreases
| With increase ineo Neter ofpipe (True / False)
V) Current drawn by an INduclive loaa NCreases wih NCrease in
voltage bplied. - (True / Falge)
) 7 . Lo . .
o V) Colour of Silica - gelis pink when fresh

(Tre vy False)

Vi) Water hammer in Pipe is 12: S velocity of flow,

o R LTS (True / False)

; vii) Current is directly Proportiong; to resistance

................ (True / False)

(15 ]
e
}4;/ i) SPpp R
| i e
‘ «[[h!n i) HR G ] --------------------------------------------
‘ { I ST
X /}‘I""/jf %, v) S.F U BERRRRRREEES e
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i) f equency of alrematmg Current ...
! i) Impedamco ol o f/zmsrormur ..............................
iv) e
% Short ¢ire: N
Vi) Discharge

vii) Specific energy

Q5] Where are the fo

] Used, [15]
) Are Chute .
i) Eccentric Taper - . ,
i i) TT Nut .
. B |
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MAHARASHTRA JEEVAN PRADHIKARAN
hashlk Reeserch & Training Contry , Nashlk Road
= z'essional Examination of Doputy Enginocor ( Moch)

June 2004
oz Guiioral Engineenng (Mechanical)
Paper Oral
Se—
I EP Tino Full Marke 75
e All Questions wrw tompulsory

< %o * Give onaline snawer. ( Any Flve )
YWhen tho following oquipmonty Instrumonts are uUsod. ?
' Tachomaeter
2 Vibro metor
3 Two Watt Maoters
4. Coll tostor
S Mutl moter
8 Vemiar calllper

2 No2 Give one line answer. ( Any Five )
Which instrument is required to measure. ..
1 Soill Restivity
2 Sp. Gravity of Elecrolito
3 Dislectric strength of oil
4 Inner'dlamete«' 2f neck ring
S Loss of hoad *and filters

6 Frictional loss |

Q No3 Glve o?a line anawer, ( Any Five )
State the Unit of
Co1 Cab?;ﬁtor
2 Noisa
3 Light
4 Reéistance
S Inductance
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6 Donsity
Q No 4 Qlve skotch of standard symbols used for ..
] 1 DOL Starer
2 Non retum Valvo
3 Alr Valve
4 Cable sealing end
, 5 ContaciorvNormaHy open ~—
i 6 Isolating fusa switch
7 Exhaust Fan
8 Distribution Board
QNo 6 True or False (Any Ten )
1 Connection of remote ON switch is In paralle! with main On
push button on starter door.
. For Star Defla Starter of 30 HP Motor, relay range should
66 20 - 32 Amp.
3 7180 " means International Orgination of Standards
4 Rated current of motor will Incroase it motor operateé at
low voltage
5 Transformer converts AC power to DC power
6 HT side cable is bigger in swe than that of LT 'side, for g
transformer :
7 2 pole niotor is having yrichronous sasexd of 3000 RPM
| 8 Vertical TEFC motor is having |P 23 protection.
g End suction PUMP is used whero NPSHA is maximum
b 10 Low head high discharge pump requires less NPSHR
;j 11 Voltage Drog for cahlo is 1o be f"micuiatgd consldering
1 starting currént of madl: «
w 12 UPS system is: required for computun 1o ge! constant DC
e oo Supply |
Jo |
ol i"ﬁ' %‘ﬁ M
SR gt

N N ) .
s D T AP S TE S
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' NASHIK RoAp

f_{()f'}:'SSlOiNAL "OAML Op A =I/SDE/SDO) (Mech)
YU TORBER 2005
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i

Sl i o 00 BERECRI

- General Engineering (Mechanical) (Oral)
= - 21112005

:\[‘\RI\—S I- 75
TL\IE:-H:OO to 14:45

oo e Suestions are compulsory,

T USRI AN bracke op nght hand side

mdicate fyj) marks,
: __-rany five from cach questing

- TTIThthe selection of 4 Pump tor 5 Pumping station, detailed consideration has to be
: =TT dovariogy USpecty vi, (15)
I - 2 blanks With correct answarg. (15)
i

~2remobile used SAE ) otl as h.m'icanrA(SAE 10/S AF 40'SAE 90)

-*- .ldricants v T. bump needs SAp

for line shaft,
—_—

s ‘i’,' [ o
-sislrement of current s _ )
_—

K empx’ohm/}‘.enz)
T ltisurement of frequcncy 18

, , —_——

S lamp ohm/hcrlz)

- 0PIV s made obli, by NISER loi Donnection load above
<SRN S0 Ry 75 kw)

T/)r/ \f)\'./»'/:‘ TR
Iliremen of.\'lanodynnamic PMperature 1y o
R ;‘erron/pascal)
[V

STy densitv i
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Q-3) State weather true or false,

1) Friction loss in pipe increase with increase in the diamcier of
! » pipe line. furue fals .
y . . L. -
f 2) For sewage pumps. {or working out 1TV specific gravity 1,03 should be
considered.

(true. false)
3)* [n sewage pumps material for impeller should be branze. (true/{alse)
4) For pumps installation bends should be short. long bends should not

be used. (tre/false)
5y After pump delivery aen return vah ¢ <oudtd be wstalled fust and then

slutce valve.

6) All clectricity apparatus should be installed
of the act.

(true false)
as speeified in rule 58

(true/false)
Ty Ag per [E rule a clear space of not less than 3 ft. i width shall be provides in
front of the switch board.

(truefalse).
Q-4) Give sketeh for standard symbols used for.

1)y Earth pout

2) Wiring going upwards

3) Ceiling fan

4) Exhaust fan

6) Push Button

-~

Isolating valves.

8) Tluorescent lamp.

|
(2-3) Write full Forms of Folll 1 gs. (1
1) NPSHR

\ 2) SPDP

3) SFU

! 4y GOD

a 5) CT& PT

6) TEFC

7y MCCB
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SYLLABUS FOR THE PROFESSIONAL EXAMINATION OF MECHANICAL
ASSISTANT ENGINEERS AND DEPUTY ENGINEERS

PAarT I <. >

General (mechanical engineering)

L. Standzard welghts and measures of engineering materials requiredin
mecadaical lizid with their fundamental properties.  Special aitgntion to
melric system.

2. Vayious typss of precision insiruments and Zauges wit
3. Lifting equipments and their uses. |
4. Various types of power tra nsmissionsystems and their direct application

with advantages and disadvantages.

Welding, soldering and brazing, heat treatment.

Tools 1a tool room and their application.

Various methods of speed governing in case of oil engines.

Various methods of water cooling adopted for oil engines.

. Lubrication and servicing of automobile units,

10. Schedule of servicing. .

11.  Valuation of machinery.

12, Layout of machinery and erection of the same,

13. .Various types of motiye powers (compressed, air combustion engines,
electricity, ges, steam).  Their varioys advantages and disadvantages.

v

1 thelr yses.

¥

® o W

N

O
t4. Comuneicial correspondence.
15, Batiery repair, charging and servicing.

“ ~
(DPT:O‘

K R R R R R R R R R ——————————
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APPENDIX 1

16, ZElectric system in mobile units.
17. Electric motors mainly induction type, tf

o

cIr Il R Dy stalting

)
characteristics and application air pumps.
13. Usec of air for machinery—air compressors 2:¢ ~oricus tvpes of

eumatic "tools and their application.
19. Boring machines types and use.

20. The general constructionof internal combustion, ergires. nrbur
electrical injection systems, fuel pump and injection system, govorr
fuel controls, super charges.

21, General knowledge of Factory Act, Workmen's Cenyaviii oo At
and store and labour organisation.

22. General knowledge about electric transmission and distributior arnd
clectrical instruments and measurements. '
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Genorat ﬁ‘l'\gllweerrng;»(Mmhanlcal)
4 : Por - Wrider

ra Timo Full Marks
' “lle 1) Qusston Mo 1ls CEmpLizary and solve &Ny fiva questions out
! ' ;,.'r.\,;,’.‘;;’:';m:;\._.... - e
2) Draw Neat skotches whorever )
: 3) ‘Make sUlable assuMEtimg wHérinver NOCORINY and siate
% them clear
4) Figures in bracket on right hand side indicates marks
i ‘
S No il a) Calculate, Duty Discharge and Duty Head required for a
. single pump, to PUMD raw water Jack well to BPT . Mor the
! schemo lnvhiny torrain with following detalls
% 1) Nott Walor requiremens In 3PT 200 cumv/hy
'; 2) Lowest suction levol tre-supysly well 8245 RL
v 3) Pump house Noor |ove) 637.6 RL,
T 4) F.S.L. In tho BPT 044.9 RL
: "S) Raté of frictional loss in the rising main 1 74 m ! km
G) Rising Maln Length 8.18 km (4)
b) Cavlwla‘to molor HP required for above auum;ng suitable (1)
R efMclency and margin.
<) X two pumps

In paraliel operaton are Ptuposed, state dy
Cischargs and dut

ty
Yy head, of required PUMD with motor HP
i T requied, . ' (4)
| I 14 ‘Motor RPM g 1470, and min'l};ﬂum tpocific speed
BCuirement as 175, calculate number of slagos. '
“ For Singlo PUmMp In operation (3)
For Two pumps in Parg "ol operation (3)
LT #) Difforantiate , NPSHR and NPBHA (4)
5] Writs short nots on Cavitation and minimum submergenc
Teovired

(4)
i 427 5 RL
o level of installag pump s 430.25 R|

H
L4
>
-
"’t
b4
H

B a2 T sl

75
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Q.N0O3:- a) Dsscribe the Law Of 8imilitude (A7,

b) The pumo is having 23 LPS discharga & "2 " medc.wvhon

oporated ot 1450 RPM  with 65 HP Moer The NPSH
requiremont 18 2 m ‘
* Calculate all paramoeters if RPM Is changoC ' <COT REM

T e rvemm——
P—
e

Q.No 4:- a) Describe Pre-Chiorination and Pos!-chiarnation
? b) For a WTP of capacaty 7.5 MLD find ot cally requiremont of
; zmblublomdwmpowderfotoivingadoudZPPM.
{ mssuma 30% chiorine avallable In bleatching powdar)
~ SR a2} Maady fald Dipe ino e required to be disinfeciod with 50 PPM
dose of chiorn. The dict i yevats is 0.83 LPS. Find ot waicht
of chiorine gas requiremeont in kg for 24 hears.
Q.No 5:- a) Give ghoit note on Asration Fountwi, Pitial Flume, Flash
Mixer, Flocculalor, Clarifier, Sand fillers

b} AssUmining standard depth of walser required by MJP,
calculats volume and diametsr of of following units for @ WTP of
10 MLD Capacity

1) Flash mixer vty <letention pecia ol K gaconds

11) Flocculator wiin dotention porii wr YO minuits

1) Clarifier with Setention pedod Wl b Hrs

Q.No 6:- Frame on estmate fof Pumping kkachinery and all allked
3 , Elecrical ond Mechanical equipment, for given data. Enlist the
o o ome required for total Instaliation with ite capacity / size otc.

! | Watsr lubricated V1 Pumps ( Two wrrking + ono sland by ) for
: pumping water from saTp woll to BPY )
1 Duty Discharge of each pump required 160 cum/hr
i 2 Duty Head - 140m
‘ 3 Azsumo Bowl efficiency 83%
4 Circular pump house 8 m dia
¥ 5 MSEB Supply Voitsge avallable 11 Ky
«
. 8 Assume par HP rate g700 / HP

127 m ! km for a rising maln having
volue 110, ssa-tor Now of 875 cumhr,

7.. Rale of frictional ko83 is

1 QoNo
‘ inner dia 625 mm, “C”

o Calculate Rate of frictional toss.

G T R a) . Flow rate Is incredsed to 1150 cum/he

l ik 1}’@”;‘“0 D) i, toner dla o pipe Is reduced to 600 m

i 'Qi{%*ﬁ;}q’“ﬁ? NS a) I, *¢" Vs [ inroved to 120 E
'iﬁiéiii;{-‘ﬁjilﬁ-?%}éi “F  Him 13‘6,7{8 1d*7) X (QC) 1452 ¥ 4000
R e N

e WY ! PYSNI

e

(12)

—
D

D
g
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Q.NO 8:- A) Giye the full form of following ( Any 8tx )

»

!

1 FCMA Starter 2 SC Current
3Nsg ' 4 APP Capaclitor
5 MD Condensor 8 OLTC with AVR
' 7 XLPE Cable 8 TEFC and SPDP
9 HRC Fuse 10 TCYC Soal
11 ACSR Conductor (8)
B)Gtwnhonﬁmon!ouowmg(hrymw ' :
1 Air cughlon Valve ~— _—
2 Lite Cyclo test of sknce valye

3TCTCModmLanunJ
4RamtocthotauTrw1truTnoruBmaku

5 Double Floor Pump House (8)
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MAHARA SHTRA JEEV A

RESEARCH & TRAINING C‘ENTRE,

N PRADHIKARAN
NASHIK ROAD
Professimml Exam, of 4E.} (r) SDE(M) /SDO(/M)

October . 2002

SUB .. Genera] Engmeermg (Z\/Icchamcal) Written
DATE :-51'.'10.2002
UIvig 10.00 to 13.00 Hrg, Marks .. 75

Note . i) Question No.1 is com
i) Draw negt sketchag

1) Make Suitabje ASSUMDptiong and state jy accordingly iy
questiong Wherever necessary,

1v) Calculuior 18 Al

V) Figurc opy Figi ks

Pulsory, Solve any other s questiony

all

, GSR. Pipelineg of an €Xisting water supp|

y
of a new Sector requireq Is given below Design
the Pumping Machinery gpa list

“ St out the electrica; & Mechanica) €qQuipments
Wwith Proposed layqy

(1s)

Pumps

Pure Water injet
‘ -

fA] ESkr
D) Cnpncyty = 1S T, ( Fing time 8 Hrs )
2)FSL RL _ 45 Mtr
3) Rising main - 3
4)C Valye - 130
(B]  Gsr : ‘
D Cepacity - 1.2 ML (Filh’ngxtime 6 Hrs))
2) FSL RL - 70 Mtr.
3) Rising maijn

00 mm dig Ductile 1rop Pipe-2.2 K

1

250 mm dig Mild stee] Pipe-2 9 Km,

2)FSL RL - 14 Mr

3) Lowest Suction Jeye) {0 Mtr,




