Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION - Winter-2023

Subject Code: 3360502 Date: 04-12-2023
Subject Name: Chemical Engineering Plant Economics
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 Answer any seven out of ten. e2H el S1OUBlL Uldell Fdlod (U],

1. What is Pilot Plant?
L U—Ele Wle g 87

2. List out Criteria for selection of process.
2 Ulsulell udedf] Hidell HIUES|ell ALEL wetld).,

3. List out Insulating Materials.
3. 8yQ2Mol AMALAL YA etidl.

4. Define schedule Number.

¥, ASYM 16 cUWALRId SR,
5. Define Depreciation.
u.
WAHRUe WAL 521,
6. What is fixed capital investment?
€ [dAfsdd yslAsie g 82
7. List out general factors for optimum design.

9. AV [SALYel HIe UlHI™ YRWH] YU Welld).

8. Calculate the diameter of pipe line if the flow rate of liquid through this pipe
line is 0.03 m3/sec. Recommended velocity of liquid =1.5 m2/sec.

¢ AL ULBY dleeHied] udlsle) udle €2 0.03 m3/sec €1 dl uley
Aleyeletl cf[Yell ARl S UdlSlell HEHRL $3¢ A2l =1.5 m2/sec.

©

Write long form of P & ID.
€.  P¥aIDd gl slH dul.

10.  Define Plant layout.
0. Wl QWG AUIWILRId S2.

Q.2 (@  Justify need of the plant design.
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o2 [SoHL8elef] e RULde LRI &ad].

OR
Describe the plant design factors.

W 102 (SoHLeel UR60e] dlel 53).

List out factors governing selection of insulations.
8oy Q2letef] Uied(lal [ [Ad 52l URWOs{] 4Rl weild).

OR
List out the criteria for selection of the pump.

YUefl Uiedf] Hl2ell HIUESIell UIE] tletld).

Compare the standard equipment with special equipment.
[cl(2e Albell A1 UHILIHA Albelled] gl 520,

OR
Prepare specification sheet for any process equipment.
SIEURL (5L Aldell HI2 WRIE5A 2fl2 dUIR 5.

Enlist points to be considered while Pilot Plant studies.

UGl W (o2 AU 5l duld edletH ddlell Ye Lol «Alugil 520,

OR
Describe technical factors for good design.

U] [SH18l HIS dseilS] URuulls] drlet 530,

Compare the unit area and two dimensional plant layout method.
W sU (A 1R 3 Q URUIGINY wied Qu1G2 Ugg[deil el 52,

OR
Explain the scale model for plant layout.
W lo2 QG2 HI2 ¥5e HISE YHll.

Discuss the principles of plant Iayout.
w2 Q1B 2sll [Regidlsdl yUl 5.

OR
Draw the tank farm layout diagram.

2o551H QLG SIAAH 3.

Explain the factors for selection of plant location.

W [o2ei| @ lelof] U el HiSetl URedon) YHesid).
OR
Explain the two dimensional plant layout method.

o URUINU wiee Q1B Usg d qHmdl.

Explain different methods of equipment cost estimation.
Altdotlotl WA il (Al Ueg(dudl uHedl

OR
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Discuss the components of total prroduct cost.
54 Gaulest [SUdeil e slel yyl 5.

The purchased cost of 0.2 m3, glass-lined, jacketed reactor (without drive)
was Rs. 5,00,000 in 1991. Estimate the purchased cost of a similar 1.2 m3,
glass-lined, jacketed reactor (without drive) in 1996. Use the annual average
Chemical Engineering plant cost index to update the purchase cost of the
reactor (Given: Cost index in 1991 was 361 & in 1996 was 382, Equipment
cost Vs Capacity exponent is 0.54).

0.2 m3, 51U-A1oeldl0l, BES R¥ 522 (518 [dsil) ofl WIlLE] (SHd 2,
1991 Hi 5,00,000. 1996 Hi UHlel 1.2 m3, SIU-EALYeidlOll, B52S R¥M 522
(510d [detl) ofl Wled] (SUdell viel 513). R¥seRe] WRLEL (SUd
U3 sl HI2 s 42U S5 A2y (AR Wi lor Wi YUSiseil
GUALIL 5 (A [SHd 1991HI 8554 361 &dl Asl 1996Hi 382 &dl,
Aldstsf] (SHd [deg Ul eldis 0.54 B).

OR
Explain calculations of Depreciation using different methods.

[afct yeg (dudlell GUULdL 3 HaAH&RUsto{] ARLATIH] 1Ml

The original cost for distillation tower is $ 50,000, and useful life of tower is
estimated to be 10 years. If scrap value of distillation tower is $5,000,
determine the asset value at the end of 5 years based on straight line
depreciation.

[SReagle 2ldrsfl Yo (5Hd $50,000 © A 21d2e] GUAN( 2)del 10 ay
Sldlofl vigloy B, ) (SR2ARUel 2lcRe] U YU $5,000 B, d) 5 ANeil vid
dU[dle]l (5Hd 1]l 3L Hdy&stsil A LHIR o455 52,

OR
Explain the procedure to find out optimum conditions for one variable.

WS UG HIS AB ) 2DHall Hidetl ulsul YHosid).

Explain the procedure to find out optimum conditions for two variables.
o Al Hie A% URRe (] Dedl Hiesdl ulsul quesdl.

The annual variable production costs for a plant operating at 70 percent
capacity are $2,80,000. The sum of the annual fixed charges, overhead costs,
and general expenses is $2,00,000 and may be considered not to change with
production rate. The total annual sales are $5,60,000 and product sells for $4
per kg. What is the breakeven point in kg of product per year?

70 251 &Hcll U S1R1d Wle2 HI2 dINS Ud Galleed W $2,80,000 B.
Al (5525 ULEU, v AES WA e YIH LY Wlell 42101 $2,00,000
8 W Gellest €2 U1 wledldl «1efl Ag HistdIHi w1l 203 8. sa dINs
AL $5,60,000 O el Glleel $4 Ul [Seleil @11d QAR B, Uld ay
Galleslell [sAlUi Bl sodst Ul g 82

Explain six-tenth rule.
69-e U [o1dH Yl
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Explain the equipment cost estimation.
Ultlel W] e 1% ¥HCl,

Explain terms: Turn-over ratio, Payout time period and present worth.

2] uuextdl: 2of-uildR RN, Ysaaflell UHUAN WA ddH et Y&,
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