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SECTIONA

Ql (a)

(b)

(a)

BDU 10403

Define Nen'tonian fluid and give an example of non-Newtonian fluids.
(5 marks)

A 1.2 mm diameter tube is inserted into an tmknown liquid wtrose density

is 960 kg/rf , and it is observed that the tiquid rises 5-mm in the tube,

making a contact angle of 15". Determine:

(i) the surface tension of the liquid; and
(7 marks)

(ir) the capitlary rise of the liqui{ ifthe liquidis kerosene with surface

tension 0.028 N/m and density is 820 kglto'-

(8 marks)

Sketch P-v diagrams for steam and label the pressure, specific volume,

temperafire clearly, and then specrry the phase of each state (on the

diagrams) based onthe following conditions:

(r) P:20ba4T:250oC,
(ii) T = 212.4"C, v = 0.09957 m3lkg,

(iii) P = 10 bar,h=2650 kJ/kg, and

(rv) P : 6tcrt, h : 3l66kJ/kg.

Note: You should sketch four (4) diagrams based on the above conditions'
(15 marks)

Discuss and sketch from state I to state 2 in either T-v, ot I1s diagram for

the following prccesses:

(r) isenhopic Process,
(ii) isothermal Process,

(iii) isobaric Process, and

(lv) isochoric Prccess.

Note: You should skerch four (4) diagrams based onthe above processes'

(5 marks)

o)
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SECTIONB

Q3 (a) Describe:

o)

(b)

(ii) explain your opinion.

BDU 10403

(a)Q4

(i) body forces; (l ma*)

(ii) surface forces.
(1 mark)

Explain the net force acting on a control volume is determined?

(2 marks)

Fire fighters as shown in nGItRE Q3 O) are holding anozzf,e at the end

of a hose while tying to extinguish a fire. If the noz.zle exit diameter is 6
cm and the wafer flow rate is 5 m3/miq determine:

(D the average water exit velocity;

(9 ma*s)

(ir) the horizontal resistance force required by the fire fighten to hold

rhenozzfe.
(7 marks)

Someone claims that the average velocity in a circular pipe in fully
developed laminar flow can be determined by simply measuring the

velocity x Rf2 (midway betrueen the wall surface and the centerline).

(D what is your opinion about the statement, do you aglee or not and

(l mark)

(3 marks)

Water at l0oc (p:99i9.7 kg/-3 nd P: 1.307 x 10-3 kg/m ' s) is flowing
steadily in a 0.20 cm diameter, 15 m long pipe. In the fully developed
laminar flow region" the velocity X N2 (midway between the wall surface

and the centerline) is measured to be 1.8 rnls. Determine the velocity at the
center ofthe pipe at the average velocrty of the flow.

(a marks)
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(c) Water at 10"C (p = W.7 kdmt nd p = 1.307 x l0-3 kg/m ' s) is flowing
steadily in a 5 cm diameter, 30 m long pipe horizontal pipe made of
stainless ste€l at a rate of 9 Us as shown in HGURE Q4 (c). Determine:

(i) the pressrne drop

(ir) the head loss and

(iil) the pumping power requirement to overcome this pressure drop

Qs

(12 marks)

A household refrigerator with a COP of 1.7 removes heat from the

refrigerated space atarateof 80 kJ/min. Determine:

(t) the electic power consumed by the refrigerator in kw, and

(i1) rate of heat fransferto the kitchen air in kW'

(iii) sketch the schematic diagram of the refrigerator systems, and

(lv) explain howthe refrigerator system works'

(la marks)

Refrigerant-|34a enters the condenser of a residential heat pump at 800

lf,a and 35"C at a rate of 0.018 kg/s, and leaves at 800 kPa as a saturated

liquid. Ifthe compressor consumes 1.2 kW of power, determine:

(i) COP of the heat PumP, and

(ii) rate of heat absorption from the outside air'

(6 marks)

Sketch a P-v diagram of a Carnot cycle, label accor'dingly and indicate the

n*t i" (Qn),heat out (Qdand net work done (W*t,.r) drning the process

of Carnot cycle. 
@ marks)

A Carnot heat engine receives heat at 1000 K and rejects the waste heat to

the environment at 30"C. The entire work output from the heat engine is

used to drive a Carnot refrigerator as shown in FIGURE Q6 O)' The

refrigerator operates by removing heat from cooled space at -10"C, at a

Q6 (a)

(a)

o)

(b)
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rate of 280 kJ/min md rqiects the h€at to the same elrvircnment at same

temperature. Determine:

(D the rde of hed sqplied to tbe M engine itnd

(ii) the total rae ofheat rejectionto tb environment
(16 na*s)

- ENI) OF QTIESTTON -
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