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THE OPEN UNIVERSITY OF SRI LANKA
BACHELOR OF INDUSTRIAL STUDIES /
BACHELOR OF TECANOLOGY -

" FINAL EXAMINATION — 2009/2010
TTX5234 PLANT UTILITIES
DURATION - THREE HOURS.

DATE: 22nd Marék 2010 .~ . TIME: 1400- 1700 HOURS

Tota[ Number of Qucstlons = 09 N umber of questlons to be answered 06

B Answer the questmn 1 whlch is eompulsorv., and ﬁve (05) additional questlons
Question 1 carries twenty five (25) marks and questlons 2 to 10 carry fifteen (15)
marks each.

01. COm'mﬂsdrvoues-ﬁo:n._. R

a) State five (5). pnmary se'nfees'ef ﬁse.fhllenergy.' i | (02 Marks)
'b) What do you uudefs;taud'sy'=?Fra'cﬁ§'ﬁa1Dis_tillatibn” ofCrude O (01 Mark)
c) What are the three (3) forms of energy ina movmg ﬂu1d‘7 - ' (01 Marks). '
d) State four (4) dlfferent types of air compressors o (02 Marks)
: 'e) Why is it necessary, to de—aerate boﬂer feed water‘7 | -' | (02 Marks)
f) Name the three (3) main categorles of b011ere RS - (03 Marks)

g) Heat exchangers are used for several functions. Stafe.four euch .functions (04 Marks)
h) State Lambert’s cosine law of illumination. (02 Marks)
1) What do you understand by the following abbrevmtmns‘? TDS ,DO,,COD and S$S8? (02 Marks)
J) Differentiate between Moisture Content and Moisture Regain. (02 Marks)
k) What do you understand by BOD (Biochemical leygen Denland)? (02 Marks)

l)' State four (4) physical water treatment processes. (02 Marks)




dy,

02) a. Explain the Carnot Cycle with the aid of P-V and T-s diégrams. (10 Mar

b.Steam engines operate on the Rankine Cycle. What are the differences bet.w"é:én-.'
~ Cycle and Rankine Cycle? _ (5 Marks)

03) a.Explain the following terms:
i. Wet Steam  ii. Dry Steam {ii. Supef Heated Steam
iv. Liquid Ehthalpy v. Enthalpy of Evaporation  vi. Supcr. Heat Enthalpy (6 M

b. Draw an Enthalpy- Temperature curves for formation of superheated steam from
for three different pressures of p1,p2 and p3, where pl>p2>p3. In the graph indic
Liquid Enthalpy, Enthalpy of Evaporation, Enthalpy of Dry Saturated Vapour and
Enthalpy of Super Heated Vapour. " (9 Marks) -

' 04) a. Following values are taken from steam tables for a pressure of 15 bar.

p ts Vg Cbuor u, b hp by
in bars in’C inm¥/keg |inklkg |inklkg |inklkg |inkVkg | inlkd/kg
15 198.3 | 0.1317 843 . 2595 g45 | 1947 2792

i, How much is the specific enthalpy of dry saturated steam at 15 bar?

ii. How much is the specific internal energy of dry saturated steam at 15 bar?
iii. Calculate the specific enthalpy of 90% dry steam at 15 bar. : SRR
iv. Calculate the specific internal energy of 90% dry steam at 15 bar. (10 Marks) -

'b. A lamp has a luminous intensity of 200 candle power in all directions. It is placed 2m
above the centre of a working plane of 4m x 3m. Find the illumination; A

i. At a point on the ground directly under the lamp and
ii. At a one corner of the working plane. (5 Marks)

05) a. Explain the following terms.
I, Dry Bulb Temperature  ii. Wet bulb temperature iii. Enthalpy

iv. Dew point temperature  v. Relative Humidity : (5 marks)

b. Calculate the enthalpy of 1 kg of dry air of temperature 30°C having a humidity ratio_ s

of 0.02 kg of moisture in kg of dry air. - ,
C pir = 1.04 kI/kg °C, C p vagour = 2.093 kl/kg °C, rp = 2258 kl/kg (5 marks)
(In order to save time you need not simplify the final answer)

c) Locate the condition of 35%C dry bulb temperature, and 0.010 kg moisture in 1 kg

dry air on the psychrometric chart, and determine its; ,
i. Enthalpy ii. Dew point (saturation temperature) iii. Wet bulb temperature

iv. Specific volume and relative humidity. {5 marks)
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06) In air cond1t1on1ng, there are certain sub processes to increase or decrease the
temperature of air,and to increase or decrease the humidity of air.

a) Explain the following process:
1) Sensible heating ii.Sensible cooling  iii. Adiabatic saturation .
iv) Spraying hot or cold water _ (10marks)

b) Graphlcally show the tendency of this effect of eaeh of these processes, as it Would
appear in a psychrometmc chart. . _
(Identtﬁ' the each p: ‘ocess separately) . R marks)

07) In miost air cond1t10nmg plants mixing of two flows of air (partly from outs1de and partly .

from the conditioned space) is quite common.
One air flow (mdlcated by ‘a’) has a mass flow rate of G, kg of dry air per unit time,
specific enthalpy of h; and an absolute humidity (moisture content) of w,. _
The other flow (mdmated by ‘b’) has a mass flow rate of Gy, kg of dry air per urnt time,

' specific enthalpy of hy, and an absolute humidity of wy. :

- After mixing, the: meed flow (mdlcated by m’) has a flow rate of Gy, specific enthalpy

. of hy and an absolute humldxty of Wi, The mixing process is adiabatic (means there is no
change in enthalpy or I'lClthE:I’ heat is added nor removed from the system.)

a. Wnte the equatlen of contmmty for dry air. (What comes in goesout) (3 marks)
b. Wnte the energy equanon (no chan ge in enthalpy) - ‘ (3 marks)
¢ Write the equanon for water vapour equﬂlbnum (What comes in goes out) (3 marks) '

From the above equatwns o :
d. Denve an equatlon for B ' . _ (3 marks) -

e. Den_ve an equat_mn for Win - - ) ) ' (3 marks)

08)'a. If you are fo deslgn an effluent treatment plant, what are the parameters that you would
- tryto estabhsh? o (5 marks)

b Draw a schematle dlagram of a waste-water treatment system apphcable to chemical
industry and name the different units. Explain the process of treatment briefly.(10 marks)

09) a. Explain what you understand by safety engineering and safety management. (5 marks)
b. Identify and briefly explain the different forms of accident causing energies. (10 marks)
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PSYCHROMETRIC CHART

- NORMAL TEMPERATURES o7

SI METRIC UNITS

- Baromatric Pressure 101,325 kPa
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