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- QUESTION 1

a) What is meant by the term pressure head? [3 Marks]
b} Using an appropriate diagram explain what is the difference between gauge pressure and
absolute pressure.
|3 marks|
ch Write down an expression for the variation of gauge pressure with depth in a liqguid. Give a
definition of each term in the expression including their units,
[4 marks]
d) The pauge pressure in a liquid at a depth of 2 m is read to be 28 kPa. Determine the gauge
pressure n the same hiquid at a depth of 12 m,
|5 marks]
e) Water flows through a horizontal pipe at a rate of 0.025 m*/s. The pressure at the inlet of the
pipe is 400kN/m? and the pipe diameter is 0.15m. Al the outlet of the pipe the diameter is
{).1m. If the mass density of the water is 1000 kg/m®, calculate the pressure al the outlet.
|10 marks]|
Total Marks for Question 1 =25
QUESTION 2

A theoretical cyele consists of the following processes:

a)

b}

(i) a polytrophic compression process from a pressure of 1bar and a volume of 0.65m’
according to the law PV'! = C, to a pressure of 5 bar

(i1) a constant volume heating process o a pressure ol § bar

(117} a constant pressure heating process

(iv) a polyviropic expansion to a pressure of 2.5 bar according to the law PV*? =

{v) a constant volume cooling process back to the initial conditions.

Sketch the eycle on a pressure-volume diagram and calculate the net work lor the cycle.

1200 marks|
Is the work done by the syslem or a work done on the system? Give reasons for your answer.

|5 marks|

Total Marks for Question Q2 = 25
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QUESTION 3

i) Explain the first law of thermodynamics in the context of conservation of energy principle.

|5 marks]
b} Inthermodynamics, define the following terms:

(1) An adiabatic process
(i)  FEnthalpy

(111}  An isothermal process
(iv)  Absolule temperature

|4 marks|

¢y Alr enters a homzonlal nozzle with a pressure of 7 bar and with a temperature of 2007 C. The air

expands through the novzle (o an exit pressure of 1 bar according to the law PV'#* = constant.

Assuming air is an ideal gas, calculate the velocity at exit from the nowzle.
Take specific heat capacity at constant pressure Cp = 1.005 kI'kgK and the specilic heal capacity at
constant volume C, = 0.715 kJ’kgK
[16 marks]
Total Marks for Question 3 =25
QUESTION 4
a) What is the thermodynamic definition of a “perfect gas™ and what is meant by the specific heats
of a perfect gas?
[5 Marks]
b)  In thermodynamies, explain what is meant by closed and open system and give an example of
each.
|3 Marlks]|
¢) A perfect gas at a temperature of 150°C and a pressure of 10 bar occupics a volume of 0.25m’. It
is expanded until the volume becomes (1.85m® according to the law PVY =C.
Calculate:
(i) The final pressure
{11) The lInal temperature
(iii)  The work done during the expansion

{iv)  The mass of gas present [13 marlks]

Take specific heat capacity at constant pressure Cp, = 1.075 kl’keK
and the specific heat capacity at constant volume C, = 0.78k)/ kgl

Total marks for Question 4 = 25 marks

Page 3 of 4




DATA SHFEET
Motion

Vo=
: -
F= b — ot

T

[u+v‘
F ]r
2

A

ik = @ F ekt

|
8 =ant +—af
p

3
i i

it = @y + 2l

5
P B
= ....'...:M.?. it
L 2
Y=gy o =iy
¢ = f{ir
Elasticity
B &l
7= — £ = —
A L
: [
i
=
s 1
":I:ilnj.'.
T
T = —, G =
1 ¥

il rj-
s = .;‘r..t-ﬂ:.'.-.v._ SR a3

dtmeate Tatmabae

Bendmyg and Torsion
M o K

i ¥ R

+

Speed of A
Speedof B

Gegr Ratio

Teeth on B

Teeth on A

Forces
F=uN
Pk

= mx

v=mprgin d
a=-—afr cox £

a= =g ¥

Wark, Energy and Power

W = Fx s

Wi
Pe 2 = Fxv
t

PE = mgh

Impulse and Momentum

miy—u}

J
i

Hyo= mu, H, =my

J=F xt

H,=H,+J

Mala = Mgl = MaVs + Baly

Palytropic Process - PYV"=C

PV, -PV.
Work Trapsfer - W = ‘—1‘”
H e

4

Isothermal Process — W = PV, ln—
y

1

Perfect Gases
Characteristic Gas Equation
PV =mRT

Other useful relationships —

Hol v T
L_(B)" 5 _(w)
T, 2 L, ¥ J'

5 (@‘ [mﬂ
Cv=|2 ="
Jr,., dr ),

Steam andd Propertiss of Vapours

Enthalpy of wet steam = hf + xhfz

Specific volume of wet steam = xvy

¥V
Mass of vapour m = —
'1_/‘

Page 4 of 4




' A

g L ] FRIFYSGOL CYiAL

J CO Le S.I r ar . % ¥ Drindod DEWI Sant
4 % Trinity Saint David

EXAMINATION SOLUTIONS

(to accompany the examination paper sent to the external examiner
but NOT to be seen by students)

PrograimmeA' ANE M Enmesicvn e brirooewse | LOVEE |
By ATy Tt aag St |

| Modulr—._:_..__ _ fepmucody IEwoemeo vkl St c“‘m“‘_ﬁ
Author: | S e Fane | A

L) | et vawo VS AR MElevT B Columans a8 Lluvp

(o vopm v i flvs] Whniew  Yaordhenre  —Twe

WP T e "‘:—\,u ~X)

Porra= Lol

© | . .
E::H C"k = f’1 C. ‘I’l
A Lk & ! LI. +%{-‘r /

PSS 25 P9
Wit Q=C®  C=8fn . o g21 — &2 p\S
ﬁxa-c’?fz
Cr= o.ecz5 oA temls
- " 1- ﬁ“_c.pms.
Lhacoo a -uz L
S e oo = L — G.IE'.J ) - 3¢ §7%

RR-11s VA-GZ
( ) SElo L a-L7 P =2.59¢ o

(®»

(=)
EE F-‘l-'\ Eeotne r‘h&\'\ U e
FYLEE LG i kL }7_-14 Cg)
L. W L_———-J-
G‘H _pr1mtﬁ7 al Fiead C\*.g"a*\%} PMIICLIAE  QRaiiweE = C‘-tj
Wi = daawrs L) EPOE ETLVEE v ks \
gl
(d) | Comtmooe Smm  Priss
P= pa Savime QETHWEE - 12/ 02 o 1§ K {s )

Q)

(ke g - e %) —




Bl v A

* . = Y IZ‘.'rinn:f-:r':;v”«t".lls _ﬁewi Saﬁ

& ! % - -- UMIVERSITY OF WaALES
' ' Trinity Saint David

Marks

Q2 Question

£isVoee Ny 0.6TC Mﬂ""

'Pi'-‘-f:""-::dr‘ N = 7 ANl

?3 = ‘k’bf_“" 13:“1:?
Ou = T rar Vu=— "1 CS)
P g & bar Ne =Viz 0-6To3

YNl

n Lt
W‘-'—h\___q-_f ‘P\n\i\. .—'Ft\'.?— P;'\h = -?ll\[-t-
: = -\

1=y
Bt N RNGT @'ET) = Nz

p=
$x\o "= G'\mﬂ

LNy = (ot xoks) - (sxae’x air) WD | CAAKCS

L= =

[~ T ) (3)

——

a 3 C:-")

Pyu = Prvg "
""&xw.nr‘i('}]h\jml = (g.numc_@-s;)

v V2. =

R N e =

PuNy - PsNe
| O |

VW o UL =

Nour te G0 VEN

UIJ.. -__-_.—23‘ o V21

Vi = o %% Mrl

: Ly
L WP e = @1_1:3*1&'5%—) - {2-Txr\o ¥.6S)

M ==
e Eg - SR

e TS S Gy e

W Dyt = @(‘*J*}__\JBJ = %’ikﬂtﬁa"li-r—a-lﬁ_)
(3)

WDy —g = L e D &)
Temte = 20\ ALY 57 Are (mens <t 5?/‘:“:“"5 . CI')




'colegsirgar

PIIFYSAGDL CYMAL —

UHIVERSITY OF

& Y Drindod Dewi Sant

WaLrs

"ﬁinity Saint David

©

()

W

Question Marks
("‘) LREWEE YMeRTE - porr | SBanZeD D Eme e
Wy oF & SWRETERACE By L
{ e Cepgy s TP YIRES Sats o Cs }
W elvvag)
F=Ce -y R AN
(% Cheavs  (YSToM — hae VWS fald el Ane

Sy srend A RENT T Cg.aj
PLgTEE tc_\rt\,ﬁhvm-j

G RMRENA — PAMCE FLOALT oo 5‘}"3’7‘“‘“’“
EEMY‘F-‘ZF CeJS 'T\.ﬁE.'Iﬁ'lNF}

Pi-\0o o A . WAL Voo B TS
NV e 655 7

PNE = &
e fog TEE BAOF 2 Ll
= B B
PNLE = Ve la w\0 4@.-1?) = fau 6'3"‘:)
\Whil® 5 -
S N L= 1.78vor
o-79 5 P+
ST LA
i -—‘“f>"£— B2y _f\ewet N
i i > —~ NETERY
R M

Vo - = ML = ﬁumm" --:O'IS)- (\!','&x‘-.afq. ﬁn&f)

G)

()

- L RPN (3)
Yeum = 2803V 7 3
<
W) | W= e B B o EORE BREEN N | 1)
| PT (267 wuw2d)




cotegswgar - ==

(<>

PO HLWTE S eNLE

!
-\;— PI#? ".\‘Dﬂ'-
[’/ FVT"'—L

& mgﬂ P %f)# ?Qf

-"\h;_,-" \.-\-C.'L

'Z.narc,

Cz = \‘ zooaC Wi -h) :-'!Hz,aa d,ép@'l -Tz )
. =) ik —~ V8¢5 -
’j__ = f}— il A3 V = Ge I

B o Cv a7

U~ :
B3 [0t N\ - - Yz 2L%6w
= .-—-—-—"-1;' —
i T \ ®\O

-

. Cqp = J'Z,uua,-;, \..ggr('-f'l"}*- 'ZE,G"'E.\,

Ca -~ bl Oy q M\g

% ) Trinity EB“:EEM{TB;?E
Q3 Question Marks
(= BT PerSy Lhaegie  erete SR OTh  Aremhatuest Sugt S
Codars o CwoR cant Lerss wra P AT o gre
B R N Y | \im = I & \ %j'?q
wJ
(W) () Pvememe  Pvecaas - L Canamendt  ofe) ()
I Qmﬂ M“ML?, — TRt M&-‘f VT OAT PRy L2 Y ES A (_l]
&-ﬁ A0t o A Ve — O Oeed, T KORALE SVLP TAEE CJ‘\
(V) Prbcoims  COMp — MAUBHALD W Kean®y Sl TS B

{z)

(+)




