Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-6 EXAMINATION -WINTER- 2019

Subject Code:3360502 Date: 28-11-2019
Subject Name: Chemical Engineering Plant Economics
Time:02:30 PM TO 05:00 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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten. izl SIHUBRL Ald<ll syALoL Sl 14
1.  Give mathematical equation to determine asset value using straight line
method.
1 212 slHid Al vzl Al [@2] ddd wslso aul
2. What is working capital investment?
2.0 sPsiEl g asie sizd 92
3. What is specification sheet?
3. 2ulglsud uss 9 92
4. Define cost index.
¥, [5Hd wisdl vl 2l
5. Discuss: Turn over ratio.
U, 24 2laz 2221 23,
6. State the objectives of plant project.
S diz Uisyseel il Qv
7. What is zone selection?
9. Pl [Adsuq vi2d 9?
8.  What is Optimization?
. ARZHISAUA 22d 42
0. Define: Service life
(2. AL VAL AL A
10. Define: Salvage value
0. LAl UL dedsy Hd
Q.2 (@)  Discuss technical factors to be considered in plant design. 03
URAL R (W) Loz URAALA DUUR 5L 2s[Ase ool 221 03
OR
(@)  Write a short note on shifts and operating time schedules in chemical industry. 03
(20) 248 GelRUHI (9152 id 2AuR(29 21954 (2214 (491 25im @i, 03
(b)  Write a short note on Pilot plant. 03
() woAlz waiz (49 25l Quil, 03
OR
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Explain equipment selection procedure.
BusBL wAedll usala uHmAl.

Discuss principles of piping layout.
Alest [Aetidl Reeaidledl 20 520,

OR
Discuss Factors governing selection of insulation.

HuA-l uealld 242 5241 uRotal 22,
Write a short note on selection of heat transfer equipment.
Brul A5HEL GUsAl Udeall ur Zsia dvil,

OR
Explain: Equipment layout.
AAA (Ao ABdL.
Discuss about causes of depreciation.
A IR1AL 51201 (A2 2] 521,
OR

Explain “Six-tenth factor rule.”
“69 £91191” [AAH UHMAl,
Write a short note on Fixed capital investment.
[ARad 2y st (A2 25dis avil,
OR
Explain methods of plant layout.
it (el ueadlail adal,
Discuss any two factors to be considered for location of chemical plant.

=~

242l 2auL HIZ oyl ud£alla 212 531 516 wwL o wlo10li<l 2] 52,

OR
State methods for determining depreciation. Explain declining balance method.

244 551 52a1 Hizdl <ldl @il (s ol ” uea(d 4eid.
Write a short note on Break-even chart.
“Glg-H 212" (A2 Z5din Qvil.

OR

Describe analytical procedure for determining optimum condition with one variable.

215 A4 2UARA S2AH URRAMA 455l 5291 Wizl Amied usald adal,

The fixed cost of insulation for a steam pipe per meter of pipe is Rs. (40X+80) per
year and the cost of heat loss from the pipe per meter of pipe is Rs. 200/X per year,
where X is the thickness of insulation in cm. Find the optimum thickness of
insulation. Also find the total cost of pipe at this thickness.

A1 (@51l (224 (514 3. (roX+20) Uld 4 &9 21 AlasiL uls Hl2z 2ls
GruL 4l [5Hd 3. 200/ X Uld 44 €9, ol X2 wiAlss 2dzdl ML A dl 49185

2A2ell HRAH MU 2L L M1 UL A5l 58 [FHA upL 2liH.
OR
The following equation shows the effect of the variables X and Y on total cost for a
particular operation,
Cr=2.5X+12500 +1.75Y +10
XY
Determine :
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1. Optimum values of X and Y
2. Minimum total cost

{12 uHlszen s Alss [SA1l 5@ [5HA HIZ X 2t Yeil 21242 40mg 9.
CT = 2.uX 4 13U00 + 1.9UY +40
XY
A5l 520:- (1) X 2t YAl Opdn [Bud
(2) dgriu 5 [SHd
The plant capacity is 15 tones per day and total working days in a year may be taken
as 340. The manufacturing cost of the product is Rs. 10,000 per ton and sales value
of the product is Rs. 18,000 per ton. The fixed capital investment of the plant is Rs.
5 crores and 10% of the fixed capital is charged as annual depreciation. Find the
break-even point for this product and calculate profit or loss at70% of the total
capacity.

W5 S120ALAL HHAL LU 2/ (29420 9 21 2i5 A1 3o [2azdl siHAL (24l 425
R{HI Azl 219, €9, Geuledl Guled WA 3. 10,000 /24 89, Geuledl dalplEHd
3. 14,000 /24 89, 51201l w2l HEL 2510 U 5218 69 i 24dl Yél 2stvidlL a0
251 ALTs eIl M3 dZ]s Aaim U9 €9, UL 512014l HIZ 35-9aA4-ULD2 UIHL 42l
90 251 Geuled Ul5d2 gl 495 452 d<dl vl s,

OR

Write a short note on optimum economic design.

21[As SrdH uRRal 22241 (A9 Z5iH v,

Explain types of flow diagrams.
5AL SPAALH UL U512 AL

The capital cost of 9 million tones per annum refinery is estimated at Rs. 320 crores
in 2010 when cost index is 250. What would have been cost of 6 million tones per
annum refinery in 2005 when cost index was 200?

20904] 0 Al 24 Ulda aHAIALl] 12l AUl 3.320 5308 viesyquaul
UL d AHA [SHA QA5 200 9, 011 200UHL [5Hd YAsBHS 200 Sdl d UHA

<0 dlvd 2 U[dad aHdLaLoil sl <l [FHd s2dl adl ¢2?

The original investment for an asset was Rs. 200000 and the asset was assumed to
have a service life of 12 years with Rs. 32000 salvage value at the end of service
life. After the asset has been in use for 5 years, the remaining service life and final
salvage value are re-estimated at 10 years and Rs. 15000 respectively. Under these
conditions what is the depreciation cost during sixth year of the total life if the
straight line depreciation is used?

25 0034l 4 [5HA 3. 200,000 wdl dal Al 12 Aldl 4L 204 ole Acdsy (544
3.32,000 <55l 5211 2414 sl U Qi auzia usgl, deil ousldl Aol »1a@ 214
204<] dedsr [SHA g2lell 2154 10 A 214 3. 1U,000 sl s29UH] Ul 20
YRR o Al 2] werdleil ded stamed oM »1d 56 Aal viARdl 9551

At Allls stane -l [5Hd 526l 292
“It is advisable to select standard equipment wherever possible”-Justify.

“eril 2L 1A AL [AAd Gusell e 539 Ul @ 897 — vl (A8 LA A1 2.

Write a short note on process design.
U5 22 (A2 Z5liH v,
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