Uka Tarsadia University (Diwaliba Polytechnic)

Diploma in Chemical Engineering

Assignment ( Chemical Engineering Plant Economics -020050602)

Unit 1 Basics of Process and Plant

1) Discuss about roll of Chemical Engineer in Plant Design.
etlooll ($L8et sRallHl 3Esct AeB(AURA elesclallHi Aletdl edl [@AA uUL 53
2) Explain about Chemical Engineering Design.
3R st AR (33186t (AN AHgA .
3) Write a short note on process design.
YRAU (S 518et (A 25olltd AVl
4) What are the bases for good design?
AR B8 Weynoll Yuad WA sl B.
5) Differentiate between continuous processing and batch processing.
Sotloju A WAR{0L uat AU YR el dglelcd 2ure $3.
6) Discuss about five days operation and scheduled shut down.
UL (& cllof AUl Wal Ao AHA sl Aleldl 22 SIGat (A uul s
7) Explain about classification of flow diagram.
SCL stULHatl (5201 (A9 AuHestal.
8) Explain about objectives of plant project.
Wllogoll UIBs2atl Sl (A Al
9) Explain about process research and research evaluation.
Y52l AN tot A A otati Weduieat (AN AHgAl 2.
10) Discuss about process development.
Ylsaletl [@Qstt QA 2l sA.
11) Explain about pilot plant.
AR Wlloz (A Al 2.
12) Discuss about semi commercial plant and commercial plant.
W Qs Wloe vlal Qs Wloe @2 AUl 53
13) Discuss about checklist for pilot plant investigation.
wadle Wllozoll dutdRll Hizell dutael @ uul s
14) Explain about plant design factor like Market and Flow Diagram.
Wlloz (3o818atatl URHO Ball 3 Hibe wa SAl stalolH (A AHegdl 2.




15) Explain about plant design factor like Equipment and Plant Lay out.
oz (3o818atatl URGO Ball 3 Althol A Wetloz A G2 (A UMl L.
16) Discuss about economic factor for designing plant.
Wellozoll (33180t Hiall uL(Els URoAl (A uAl 5.
17) Write a short note on legal phases for designing of plant.
Wellozoll (33180t Uil slojoll doissil (A gsall AWl
18) Write a short note on qualitative process block diagram.
oRULeH s YlBallotl 6AlS SIRAUH UR 2ol Aul.
19) Write a short note on Material Balance Flow Diagram.
HARAA AU SAL SLAIH UR 5oLl AW
20) Write a short note on Energy Balance Flow Diagram.
WolofT Ao SAL SLRAUM UR 2elltl AVl
21) Discuss about engineering flow diagram.
Wo (AU A SLADUH UR golltl AV,
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Unit 2 Selection of Process Equipment

Differentiate between Standard Equipment and Special Equipment.

YHIQLEY A ALelotl A VL ALtloll el dslald AU §3L.

Enlist the point to be considering to prepare specification sheet for equipment.
Altotol RAERUEZ 20t 22 cotictall HiZell Lallot Hi AcltHi Lttt HEIRN AW
Which points are to be considering for selection of Size Reduction Equipment.
A3 (35520t Althotoll URiEI Mol LallotHi AclHL ALclcll HEIRA AVL
Which points are to be considering for selection of Heat Transfer Equipment.

(32 2lorgRell Altstoll UAEI HIZoll Lallotii At ALl ctl Ha(A AW
Which points are to be considering for selection of Mass Transfer Equipment.
HIA 2lorgRoll Ultlotofl URAEI( HBatl tulotMl AcUHT ALell Y& AVl
Which points are to be considering for selection of Material Handling Equipment.
HIARUHLotatl Ranel Hizetl Altstoll udiea(l Hizell taulotii Qe Bicdl YaA cvl.
Which points are to be considering for selection of Pump.

Uuoll ulea(l HiRell tautotii AetHi vLelell Ya1 cAvl.

Which factor are governing for the selection of Material Handling.

HIARU Moo [Aatotal HiZell uleoll HiZeoll ALE et BUAAL URH UL B?
Explain about Fabrication of Vessels.

Aol AHl [AQ 25l Avll.

Discuss about pipe strength and wall thickness.

B Ul o2 A (& clictoll ostsies @A ul 53

Explain about piping design problem.

WU (3318t sl ctutcdoll AU (A Amegcl 140

Differentiate between ferrous piping and non ferrous piping.

Ale WesUlol ua UAle WesUlot sl dglald AWl

Discuss about ferrous piping.

Ale welo @A uUl 5.

Discuss about non ferrous piping.

wclls wedlol (@ i sA.

Differentiate between pipes and tubes.

WEU A S0l Al ctgleld dull.

Explain about non metallic piping and tubing.

Ll weslol wal eyjodlol (A Amegc(l 4.
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Unit 3 Plant Layout and Location

Write the short note on the principles of plant lay out.

oz A wBeell Rgic UR g5l AWl

Explain about methods for plant lay out .

ello A G2l ugld QA Amecdl 2.

Discuss about storage lay out and equipment lay out.

2Ry A G2 Wal s<luNoe A (G2 (A uul 53A.

Explain about scale models for plant lay out.

elloz A WlBe HZatl A W3 @A AHgAl 2.

Write down the factors for the selection of plant location.

lloz A3 2otofl URLED(l HIRatl UR GO (A vl

Explain about primary factors like raw material supply and market.

1AL ULl YRaldl ua HiEe Bal Yla@s URwol (A9 uuedl 2l

Discuss about factors like power and fuel supply for the selection of plant location.

tloz ABotoll URLED(l MRl URGAL Bty ULaR Ual tlncdlletl Yyaisl (A uul 53A.
Discuss about factors like water supply and climate for the selection of plant location.

ellod AF2otol URieI[ HiZett URMAL ety Wil Yasl ual aicllsalt (A uAl 5L
Discuss about specific factor like transportation and taxes for the selection of plant location.
Wdlod A3 2Loto(l Uil HIZoll URBHON Bt} 2Lt WS ot Al 251 (A U 52
Discuss about specific factor like water disposal, labor and site characteristic.

Wlloz ABAetoll urleoll Hidett (QRe uR ool Bty Uigllott (Astt, SIHELR A U0l

WR2A QA 2 53
Explain about specific factor like community and fire control.

(AR uRuol Bty 51fRdl (AUHELRU) WA SlAR SolA (AR UMl A,
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Unit 4 Investment, Cost Estimation & Depreciation

Explain about fixed capital investment.

el H8L AstaL QA uHs A

Discuss about working capital investment.

st st Yl AsieL QA w2l 53,

Explain about physical depreciation and functional depreciation.

lllAs udR A stietell ua (@A wmagdl

Discuss about straight line method for determine depreciation.

AR el 1ol ALl 2uit ugld @A uUl 53,

Explain about decline balance method for determine depreciation.

AR Wetcll Hizoll 3sctitet AQeU Ugld (A uHegl 2l

Explain about sum of the year digit method for determine depreciation.

AR el Hidol AH 3ls U AR Sle ugld (A3 umegc(l .

Give brief description of 1). Salvage Value, 2) Present Value, 3) Service life of equipment.
asHl AHAL AU 1) GaUR (BUd, 2) YUe2 A, 3) Alotoll AU css.
Give brief description of 1) Asset Value, 2) Replacement Value, 3) Market Value.
gsHL AHK AL AL 1) AA2 Ay, 2) AN A, 3) HiSe AR,
Discuss about manufacturing cost.

Aoy ¥su3LoL slee QA uul 5.

Explain about overhead cost.

A clRdS e (A Angl 2l

Examples on Salvage Value.

Al AR ([AA UHes A

The purchase cost of 50 — gal glass-lined, jacketed reactor was $ 8350 in 1981. Estimate the
purchased cost of similar 300 — gal, glass-lined, jacked reactor in 1986. The annual average
Marshall and Swift equipment —cost index for the year of 1981 is 721 and for the year of 1986 is
798. The capacity exponent is 0.54.

50 — gal JAUU-ASS, B2 URlcdd RUseell 1981 Ui a¥ wIle (U $ 8350 &cll. A
Yslatl 300 — gal, dUU-CULBsS, B2 URlcld RAseRell 1986 oli crlell wile (Bucoll oLl
5. alls A Hglet U e sclluNoe — 5lke Bod&t 1981 oll cltloll 721 &cll »UR
1986 oli cAtoll 798 &cll. &Ml Ulcis 0.54 8.

The purchased cost of a 0.2 — m3, glass-lined, jacketed reactor was $ 10000 in 1991. Estimate the

purchased cost of similar 1.2 — m3, glass-lined, jacked reactor in 1996. The chemical engineering
plant cost index in 1991 was 361 and 1996 was 382. The capacity exponent is 0.54.

0.2 - m’, FARU-CUB6S, BY2 tRAcld BAszrell 1991 Hi A wile Bud $ 10000 &l A o
YsiRell 1.2 - m>, JARA-CULB6S, B2 tRAcd RAse0{ 1996 ot ciell wle Buctoll a1tdl




14.

15.

5. 3Msct WeBo{lauoL Wellod S22 Bodel 1991 ol cltlall 361 &cll AR 1996 oii el 382
&cll. Ml Ulclis 0.54 B.

The purchase cost of 55 — gal glass-lined, jacketed reactor was $ 9000 in 1982. Estimate the
purchased cost of similar 350 — gal, glass-lined, jacked reactor in 1987. The annual average

Marshall and Swift equipment —cost index for the year of 1982 is 745 and for the year of 1987 is
810. The capacity exponent is 0.54.

55 — gal dHU-AUYeS, BEe uRlcd RAseell 1982 Ui a¥ wile BHd $ 9000 &cll. A %
YRl 350 — gal, JAR-ALS6S, Bh2 Ucld Rulsee(l 1987 oll ctrloll Wile (Budoll o1l
5. clls WA Hdd U flge ssluno — 52 8od&l 1982 ofi ol 745 scll AR

1986 oil cltlell 810 &cll. &H AL Uldis 0.54 B.

The purchased cost of a 0.3 — m3, glass-lined, jacketed reactor was $ 10500 in 1992. Estimate the
purchased cost of similar 1.3 — m3, glass-lined, jacked reactor in 1997. The chemical engineering

plant cost index in 1992 was 370 and 1997 was 398. The capacity exponent is 0.54.

0.3 - m°, JHU-CBsS, BI2 URAcld RAse2ell 1992 Hi a¥ wile Bud $ 10500 ocll. A
UslRell 1.3 — m°, JU-CUSeS, BB2 tRLcld RAseell 1997 oti aviell wdle Budoll ol
5. 3 st AeBo{l2A0L welloe Hl2 Bodet 1992 oll ctlall 370 sl %R 1997 ol el 398
&cll. -l Ulctis 0.54 .
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Unit 5 Profitability analysis

Explain about break even chart.
Qs clol UL (AN ULl

Give brief description of 1) Percentage return on Investment, 2) Pay-Out Period, 3) Present
Worth.

&sHL Al AUML: 1) AL UR HAcL ddtcdRell 2stald], 2) U G2 RS, 3) dcdHlst
Bud.

Describe about profitability analysis.

518125l oll (A3AMEL UR cdlet 53,

Draw the break even chart with giving example.
BELERL U 61§ Bclat AULS EWRL.

Discuss about Percentage return on Investment.
AsL0L UR HAdAL dndRe{l estaldl (A aulet 5.
Explain about Pay-Out Period.

U wGe ARas @A A

Discuss about present worth .

ittt (5Hd QA UHestAl.

Explain about Net and Gross Earning.

Alwu{l Als A 5 vlLaLs (A At

Calculate break-even point in sales units and sales dollars from following information:

Price per Unit $15
Variable Cost per Unit $7
Total Fixed Cost $9,000

(1A AUAA HUleAlA 2UUR A5 Bclot W2 AURL o101 Wl AURL SIARHL 2.
sole{l (5Hct $15

ool €ls U (S $7

dlact el (B $9,000

Calculate break-even point in sales units and sales dollars from following information:

Price per Unit $10
Variable Cost per Unit $6
Total Fixed Cost $8500

(1A AUAA HUE AR UUR A5 Belol WS AURL o101 Al AURL SIARHL 2.
oiole{l (5Hct $10

ool €ls AU (S $6

dlect Al (B $8500
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Company C is planning to undertake project requiring initial investment of $50 million and is
expected to generate $10 million in Year 1, $13 million in Year 2, $16 million in year 3, $19
million in Year 4 and $22 million in Year 5. Calculate the payback period of the project.

$Uo(l C As YBs2 slal uRclle] (AU 8L & ¥ FHL A3lcotl As1Q H2ell %3(32Uct $50
million ®. wl WBseHi sUslloll w1 Yo udcll a¥l $10 million, ollest < $13 million,
Alost ] $16 million, Wl <A $19 million e UlUHL AN $22 million o{l 530 B. WBseall
U As ARas L

What is payback period? Company C is planning to undertake a project requiring initial
investment of $105 million. The project is expected to generate $25 million per year for 7 years.
Calculate the payback period of the project.

U als QRas WA 92 usll C As YIBse slal urelle] (AUl 61 B ¥ Bul 2A3ullclotl A5
Hi2oll %3(2Ulct $105 million B, wl WBsaHi $Usllofl wiRel Yool 7 il Hi2atl €2 a €ls
$25 million o{l 510 ®. Ylgseall W als M(3a1s 2.

Give definition of payback period. Company B is planning to undertake a project requiring initial
investment of $110 million. The project is expected to generate $30 million per year for 6 years.
Calculate the payback period of the project.

U As QRasl cava 2l suoll B As Yese sl bRellej (Qul @l & ¥ Bul
A3ullctatl A5 Hizell 32Ul $110 million &. L WBseHi $Us{loll eI Yosol 6 a
H2ell €2 oMl €l $30 million o{l sHIR(l ®. Wseall U As ARaLs .

What is return on investment? An investor buys $1,000 worth of stocks and sells the shares two
years later for $1,200. The net profit from the investment would be $200 and Calculate return on
investment.

As1BL UR cncdR AeA 9?7 Ws AsLASIR $1,000 ofl (5:cloll AR WIE & ual A i uedl A AR
$1,200 AA B, A5 URe{l Avudl vutars $200 Al B. AsLRL UR dncdRe{l ataLdl s
Define return on investment. An investor buys $1,100 worth of stocks and sells the shares two

years later for $1,300. The net profit from the investment would be $300 and Calculate return on
investment.

A5L0L UR dicR caulvAlRct 5. Ws As51RL51R $1,100 ofl (Brctott AR WRLE B e A ci] ugedl
A AR $1,300 AA V. A5 Uell Wwu{l wLets $300 AU B. A5LBL UR el a1l 5.
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Unit 6 Optimum Design

Write down application of optimization.
WS BB 2Uetoll BUABARA Al
Describe optimization solution for procedure with two or more variable.
A Wl dt? AAUA URleldl ugl sl HEHBD2Lototl [ARsR0L (AN UMl
The following equation shows that effect of the variables x and y on the total cost for a particular
operation:

11900

Cr =233x +

Determine the values of x and y that will give the least total cost.
518 Alss WU etoll Aed [BHd MR AAUA x U y e2lad ARsWL (A Yyud B.

+ 1.86y + 10

11900
Cr=233x +

+ 1.86y + 10

A2 (S BHL NG| AUA A ] M2 x U y oll (FHc AL
Explain about structural optimization.
HloLSlaL WELHLE Dot (A UMt

The following equation shows that effect of the variables x and y on the total cost for a particular
operation:

11910
Cr =231x +

+1.84y +9

Determine the values of x and y that will give the least total cost.
518 ALssU BlURotoll A2 (U 12 AZAolcd x A y e2llalq UM oA YA B.

11910
Cr=231x +

+1.84y +9

A2 (B M AL AUA A & M2 x A y ofl (B 20

Discuss about parametric optimization.

WRAAR s JEHBD2et (@A w2l 53

Draw the charts showing basic principle of optimum design for insulation thickness with cost.
B A2lotofl %1518 M2 (B WA WEIHH BRAI8etoll Raic e2latcdl ué R,
Explain the optimization solution for procedure with one variable.

As AR YRladl ugld gt AL B2Lotatl (AR50 (AN UM

Explain about optimum thickness of insulation.

B A2lotofl WS HM xtsLe [AA AHogAL .,

10) Differentiate between analytical method and graphical method.

AAUARSH AUS WA AU(S5EAH AUS ARAA dAglelcd AL




