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CHEMICAL ENGINEERING PLANT DESIGN AND ECONOMICS

Chemical Engineering
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1.

2.

3.

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

Synthesis gas may be prepared by a continuous, non catalytic conversion of any
hydrocarbon by means of controlled partial combustion in a fire-bride lined reactor.
The hydrocarbon and oxidant ( oxygen or air ) are separately pregh@ated and
charged to the reactor. Before entering the reaction zone the tow Yeed gtocks are
intimately mixed in a combustion chamber. The heat produce bustion part

of the hydrocarbon pyrolyzes remaining hydrocarbons intoga all amount
of carbon in reaction zone. The reactor efficient then passes th
e
b

a waste heat
boiler, a water-wash carbon-removal unit, and a wat ubber. Carbon is
recovered in equipment of simple design in a fi i e used as fuel or in
ordinary carbon products. Prepare a simpli equipmerlt flow sheet in the process,
with temperatures-and pressure. [16]
Explain the following [8+8]
(a) Optimum conditig cyclig operations.
it

(b) Optimum co mi cyclic operations.

(a) Suggestqva s of adjustment of depreciation accounts to take care of
th 1HN etween estimated and actual service life and salvage value of a
p [6]
(b) Whatfydo you mean by arbitrary methods of depreciation determination? Name
them and discuss any one of them in detail including advantage and limita-
tions. [10]

(a) Discuss the ‘Annual cost’ and Present worth methods of selecting alternates.
[6]

(b) Heat exchanger ‘A’ costs Rs.75,000 with an annual operating cost of Rs.5,000.
A second exchanger ‘B’ costs Rs.1,00,000 with an annual operating cost of
Rs.3,000. Both have an estimated service life of 5 years. Exchanger ‘A’ has a
salvage value of Rs.1,000 and exchanger 'B’ has a salvage value of Rs.1,500.
Money is worth 15 percent. [10]

i. What is the present worth of the service for 10 years provided by the two
alternates?

ii. What is the present capitalized cost for perpetual service?

(a) In transferring the cost of chemical A to the inventory and cost-of-sales ac-
counts, there is a question as to what price applies for the chemical A. What
are the three basic methods for handling problems of this type? 6]
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(b) On Aug. 1, a concern had 10,000 kg of raw material on hand, which was
purchased at a cost of Rs.3.00 per kg. In order to build up the reserve, 8000
kg of additional raw material was purchased on Aug. 15 at a cost of Rs. 2.80
per kg, and 2 days later 6000 kg was purchased from another supplier at Rs.
3.10 per kg. If none of the raw material was used until after the last purchase
determine the total cost of 12,000 kg of the raw material on an inventory or
cost-of-sales account for the month of August

i. the current-average method,
ii. the "fifo” method, and
iii. the ”"lifo” method.

6. Self Insurance is being considered for one portion of a chemical co

would amount to $ 400 per year. If Self Insurance is uged
be set up under the company’s jurisdiction, and annuél i
300 will be deposited in this fund under an ordin plan. All money
in the fund can be assumed to earn interest a d annual rate of 5 %.
Neglecting any connected with adminstrati ft how much money should
be deposited in the fund at the beginaing gram in order to have enough
money accumulated to replace a ceéf $1©0,000 loss after 10 years 7 [16]

7. (a) Discuss the various co ents'@f direct production costs with regard to es-
timation of total uct cost. [10]

odugtion costs for a plant are Rs. 2,80,000 and the total
60,000. 6]

the gross annual earnings are Rs. 2,00,000 and the corporate income tax
requires a 22% normal tax on the gross annual earnings plus 26% surtax
on gross earnings above Rs. 25,000, what is the net annual earnings?

8. (a) Write short notes on profitability. 8]
(b) Explain in detail about the design-engineering practice for interest and invest-
ment costs. 8]
* K x Kk K
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1.

2. Synthesis gas may be preparedsby

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

(a) Discuss the ‘Annual cost’ and Present worth methods of selecting alternates.

[6]

(b) Heat exchanger ‘A’ costs Rs.75,000 with an annual operating cg $.5,000
A second exchanger ‘B’ costs Rs.1,00,000 with an annua ost of
Rs.3,000. Both have an estimated service life of 5 years: ‘A’ has a
salvage value of Rs.1,000 and exchanger 'B’ has a salvagaivalue?of Rs.1,500.
Money is worth 15 percent. [10]

i. What is the present worth of the servi y@ars provided by the two

alternates?

ii. What is the present capitali co petual service?

us, non catalytic conversion of any
hydrocarbon by means of cofitralled partial combustion in a fire-bride lined reactor.
The hydrocarbon and géxidant xygen or air ) are separately pre heated and
charged to the reaggor: ofe entering the reaction zone the tow feed stocks are
intimately mix ion chamber. The heat produced by combustion part
of the hyd zes remaining hydrocarbons into gas and a small amount
of car in zone. The reactor efficient then passes through a waste heat
boiler, er-wash carbon-removal unit, and a water cooler-scrubber. Carbon is
recovered W equipment of simple design in a firm which can be used as fuel or in
ordinary carbon products. Prepare a simplified equipment flow sheet in the process,
with temperatures-and pressure. [16]

Self Insurance is being considered for one portion of a chemical company. The fixed-
capital investment involved is $ 50,000, and insurance costs for complete protection
would amount to $ 400 per year. If Self Insurance is used, a reserve fund will
be set up under the company’s jurisdiction, and annual insurance premiums of $
300 will be deposited in this fund under an ordinary annuity plan. All money
in the fund can be assumed to earn interest at a compound annual rate of 5 %.
Neglecting any connected with adminstration of the fund, how much money should
be deposited in the fund at the beginning of the program in order to have enough
money accumulated to replace a complete $ 50,000 loss after 10 years ? [16]

4. Explain the following [8+8]

(a) Optimum conditions in cyclic operations.

(b) Optimum conditions in semi cyclic operations.
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5. (a)

(b)

Discuss the various components of direct production costs with regard to es-
timation of total product cost. [10]

The annual direct production costs for a plant are Rs. 2,80,000 and the total
annual sales are Rs. 5,60,000. 6]

i. If the product sells at Rs. 40 per unit, what is the direct production cost
per unit?
ii. If the gross annual earnings are Rs. 2,00,000 and the corporate income tax

requires a 22% normal tax on the gross annual earnings plus 26% surtax
on gross earnings above Rs. 25,000, what is the net annual earnings?

the difference between estimated and actual service life and ue of a

Suggest various ways of adjustment of depreciation accounts t care of
property.

Write short notes on profitability.

8]

Explain in detail about the degi ginfering practice for interest and invest-
ment costs. [8]
In transferring the eest of ‘¢hemifal A to the inventory and cost-of-sales ac-
counts, there is a(questten as®to what price applies for the chemical A. What
are the thr ic methods for handling problems of this type? 6]

On Au ern had 10,000 kg of raw material on hand, which was
p asedjat @, cost of Rs.3.00 per kg. In order to build up the reserve, 8000
kg ditténal raw material was purchased on Aug. 15 at a cost of Rs. 2.80

What do you mean by arbitrary methods of depreciatigh detgrmin@tion? Name
them and discuss any one of them in detail ineludi vamtage and limita-
tions. [10]

per and 2 days later 6000 kg was purchased from another supplier at Rs.
3.10 per kg. If none of the raw material was used until after the last purchase
determine the total cost of 12,000 kg of the raw material on an inventory or
cost-of-sales account for the month of August

i. the current-average method,
ii. the "fifo” method, and
iii. the "lifo” method. [10]

* Kk ok ok ok
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1. (a) Write short notes on profitability. 8]

(b) Explain in detail about the design-engineering practice for interest and invest-
ment costs.

2. (a) In transferring the cost of chemical A to the inventory.

(b) On Aug. 1, a concern had 10,000 kg of
purchased at a cost of Rs.3.00 per kg.

chaSed from another supplier at Rs.

3.10 per kg. If none of the as used until after the last purchase

determine the total co 12, kg of the raw material on an inventory or
cost-of-sales acco r the@onth of August

i. the curr ge method,

ii. the)” tha@ and

iii_gthe Mifofmethod. [10]

3. (a) Dise#iss the various components of direct production costs with regard to es-
timabion of total product cost. [10]
(b) The annual direct production costs for a plant are Rs. 2,80,000 and the total
annual sales are Rs. 5,60,000. 6]
i. If the product sells at Rs. 40 per unit, what is the direct production cost

per unit?

ii. If the gross annual earnings are Rs. 2,00,000 and the corporate income tax
requires a 22% normal tax on the gross annual earnings plus 26% surtax
on gross earnings above Rs. 25,000, what is the net annual earnings?

4. Synthesis gas may be prepared by a continuous, non catalytic conversion of any
hydrocarbon by means of controlled partial combustion in a fire-bride lined reactor.
The hydrocarbon and oxidant ( oxygen or air ) are separately pre heated and
charged to the reactor. Before entering the reaction zone the tow feed stocks are
intimately mixed in a combustion chamber. The heat produced by combustion part
of the hydrocarbon pyrolyzes remaining hydrocarbons into gas and a small amount
of carbon in reaction zone. The reactor efficient then passes through a waste heat
boiler, a water-wash carbon-removal unit, and a water cooler-scrubber. Carbon is
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6.

8.

recovered in equipment of simple design in a firm which can be used as fuel or in
ordinary carbon products. Prepare a simplified equipment flow sheet in the process,
with temperatures-and pressure. [16]

Self Insurance is being considered for one portion of a chemical company. The fixed-
capital investment involved is $ 50,000, and insurance costs for complete protection
would amount to $ 400 per year. If Self Insurance is used, a reserve fund will
be set up under the company’s jurisdiction, and annual insurance premiums of $
300 will be deposited in this fund under an ordinary annuity plan. All money
in the fund can be assumed to earn interest at a compound annual rate of 5 %.
Neglecting any connected with adminstration of the fund, how much money should

(a) Suggest various ways of adjustment of depreciation
the difference between estimated and actual servide life an

property.

age value of a

[6]

jon determination? Name

(b) What do you mean by arbitrary metho i
them and discuss any one of them in luding advantage and limita-
tions. % [10]

(a) Discuss the ‘Annual cos orth methods of selecting alternates.

(6]
(b) Heat exchanger s.75,000 with an annual operating cost of Rs.5,000.
A second ‘Bicosts Rs.1,00,000 with an annual operating cost of

Rs.3,0 e an estimated service life of 5 years. Exchanger ‘A’ has a
e valuegof Rs.1,000 and exchanger 'B’ has a salvage value of Rs.1,500.
rth 15 percent [10]

hat is the present worth of the service for 10 years provided by the two
alternates?

ii. What is the present capitalized cost for perpetual service?
Explain the following [8+8]

(a) Optimum conditions in cyclic operations.

(b) Optimum conditions in semi cyclic operations.

* ok ok ok ok
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1.

2. Self Insurance is being considered’fo

Answer any FIVE Questions
All Questions carry equal marks
* % * * K

(a) Discuss the ‘Annual cost’ and Present worth methods of selecting alternates.

[6]

(b) Heat exchanger ‘A’ costs Rs.75,000 with an annual operating cg $.5,000
A second exchanger ‘B’ costs Rs.1,00,000 with an annua ost of
Rs.3,000. Both have an estimated service life of 5 years: ‘A’ has a
salvage value of Rs.1,000 and exchanger 'B’ has a salvagaivalue?of Rs.1,500.
Money is worth 15 percent. [10]

i. What is the present worth of the servi y@ars provided by the two

alternates?

ii. What is the present capitali co petual service?

on of a chemical company. The fixed-
capital investment involved i 0,000y and insurance costs for complete protection
would amount to $ 4007 per yeag If Self Insurance is used, a reserve fund will
be set up under the,c jurisdiction, and annual insurance premiums of $
300 will be depb i i€ fund under an ordinary annuity plan. All money
in the fu n mmed to earn interest at a compound annual rate of 5 %.
Neglecgifig anySeoected with adminstration of the fund, how much money should
be deposig€d in the fund at the beginning of the program in order to have enough
money ac@umulated to replace a complete $ 50,000 loss after 10 years 7 [16]

(a) Suggest various ways of adjustment of depreciation accounts to take care of
the difference between estimated and actual service life and salvage value of a

property. [6]
(b) What do you mean by arbitrary methods of depreciation determination? Name

them and discuss any one of them in detail including advantage and limita-
tions. [10]

Synthesis gas may be prepared by a continuous, non catalytic conversion of any
hydrocarbon by means of controlled partial combustion in a fire-bride lined reactor.
The hydrocarbon and oxidant ( oxygen or air ) are separately pre heated and
charged to the reactor. Before entering the reaction zone the tow feed stocks are
intimately mixed in a combustion chamber. The heat produced by combustion part
of the hydrocarbon pyrolyzes remaining hydrocarbons into gas and a small amount
of carbon in reaction zone. The reactor efficient then passes through a waste heat
boiler, a water-wash carbon-removal unit, and a water cooler-scrubber. Carbon is
recovered in equipment of simple design in a firm which can be used as fuel or in
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ordinary carbon products. Prepare a simplified equipment flow sheet in the process,
with temperatures-and pressure. [16]

5. (a) In transferring the cost of chemical A to the inventory and cost-of-sales ac-
counts, there is a question as to what price applies for the chemical A. What
are the three basic methods for handling problems of this type? 6]

(b) On Aug. 1, a concern had 10,000 kg of raw material on hand, which was
purchased at a cost of Rs.3.00 per kg. In order to build up the reserve, 8000
kg of additional raw material was purchased on Aug. 15 at a cost of Rs. 2.80
per kg, and 2 days later 6000 kg was purchased from another supplier at Rs.

3.10 per kg. If none of the raw material was used until after the | urchase
determine the total cost of 12,000 kg of the raw material on tory or

cost-of-sales account for the month of August
i. the current-average method,
ii. the "fifo” method, and
iii. the ”lifo” method. [10]
6. (a) Write short notes on profitability. % 8]
1 1

(b) Explain in detail about the desi g ng practice for interest and invest-

ment costs. 8]
7. Explain the following « [8+8]

clic operations.

n semi cyclic operations.
ious components of direct production costs with regard to es-
ti n of total product cost. [10]

(b) The anhnual direct production costs for a plant are Rs. 2,80,000 and the total
annual sales are Rs. 5,60,000. 6]

i. If the product sells at Rs. 40 per unit, what is the direct production cost
per unit?

ii. If the gross annual earnings are Rs. 2,00,000 and the corporate income tax
requires a 22% normal tax on the gross annual earnings plus 26% surtax
on gross earnings above Rs. 25,000, what is the net annual earnings?

* ok Kk ok ok
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