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b) Draw the approximate path for the process of heating the milk in the steamer on the P-T
diagram below showing the starting state and the final state. Assume that the liquid is
always in equilibrium with the vapour above its surface (Ignore the presence of air in
the milk steamer).
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c¢) Ifthe milk is assumed to behave about the same as pure water using the P-T diagram
above estimate the maximum partial pressure of steam that could possibly develop in
the steamer at 60°C based on the P-T diagram? (Again ignore the presence of air in the
steamer.)
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2. Write the letter label from the P-V phase diagram below beside the correct description in the
table. '
Description : Letter
Critical Point ‘ C
Saturated Liquid Line O)
Saturated Vapour Line F
Vapour Liquid Region e

Isotherm showing vapour-liquid transition

Isotherm showing ideal-gas behaviour
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3. Given the ideal gas law PV=RT, and the basic equations
dW=-Pdv, dQ+dW=CdT and C,=C+R

dP
Show the step by step derivation of dW = -RdT+RT—
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4. Anideal air standard diesel cycle consists of the following 4 steps:

Step 1: Isobaric expansion

Step 2: Adiabatic expansion
Step 3: Constant volume cooling
Step 4: Adiabatic compression

PA=2000 kPa Va=0.8314 L/mol Ta=? 200
Pp=P, V= 2 4 L /o) Tp= 9622 K
Pe=2000 kfa  Ve=7.697 Limol Te=2 74| k
Pr=288®.7Tkla. Vp=Vc =2 gz.1 I«
A ir is ideal and th 1.4 4“““'&"
ssume air is ideal and that gamma y = 1. = B. 3| — :
(Note there are Parts (a), (b) and (c¢) to this problem) \)55* R 6 3 Mol <
2500 based. o
uAdS é‘\fc’/\
A B
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0 T T T 1 ¢
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a.) Calculate the missing conditions using ideal gas law equations: TA,f Vs, Pc, Tc, Pp, Tp (6)

Ta = YaVa _ (2000) (08314 _ 200

s

"'E - 8.314
?@-"-— 2000 k?ﬁ -TB= c\QZZ K

_ RT7z (ﬁﬁ.‘j}@_@fﬁ I mo\”!
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e 5k “ "
(2000)(AY" = T (7.697)
Pe = 2000 C_‘:\__ Sl 00 iPa,

7.697

Use Zobl Tc = Pc,\/c, = @OO) (’7-@%'7\ = '7“’0'6K
= g 31 ‘
¥ . £ ’ ﬂf? /a\ @osztd‘q
P A = i A\ = 2000 (V@5
S ANEI AN SR C Y (m,
= 28,7 a
. ’ ¢'77
T = MZ@B 73(7 & 3
R g:314
=82\ K
b.) Calculate the heat Q, the work W as well as AU and AH for each step (14)

STel | (A= B) T sobaSTc B
§=Ce AT, W=-PAC AU= Cy&T | AR=&e

'E:\\(\ak Cea C:XC\(
C{@f'C«*R = X\CV‘C-'J""K J

oz cur & - 20785 %@Cm
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S 1 (cond ) Name: SOHOTION
AT=962.2-200 = %2-2 k. Student No.
Q= &K = 291 (762.2) = 2218 k3/mo€

AV = 20”7‘3('762-1).: 1IS:gd kI /ma(
W= A0-§ = -3¢ S/mel
STEP 2 Adiabehe. =0 AU=W AR =CoAT
(850 A0z CyAT = (20.79)(740-6 = 3622 = -6l kS
W= a0 = ol eI/ mol

a7 = - b dC S
AH = Cp AT; 2%(;\(7‘10'6 961 7—\) b ——
oldernate. = _Lc'\l“- &Ve = —‘4«6\ k3
2f =\ el

STEP 3 CC-? Dv T socharic (o(\/-f O) w=0
AO=Q = Cy &T AR = 251 (821 ~740-6Y

A= & =20 ’7‘01(8‘2.\ —’74(u-é>> = _\5.-2 3 el
= =139 kI/m

<TE? A (:b“"AB AMuepbede & =0
A)=w=C 8T = 20-76(200-32.\):2.4; &3

Mo
A8 = Co AT = z‘%.\(Zc:o-az‘\B= 343 3
el
. W= Y)A\(A - PD\/L‘. _ _,CT—A”TD\;
vl Y- |
= 245 K2
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c.) Calculate Qcyc, Weye, AUy and AHgy for the cycle

(4)
/_\O%c,:—' o ( \23 defraie— for shde \/N'Toue\

APYEDL: (@] C ’ 4 & « ’ 3
s (“\/M*’_‘)___._&%mf’@ ( u‘g/v‘wQ ,éc jw‘&llfo’.‘«‘-*%
8 |22-16 O |[-I36e5 | O [84%
W -6-34 | -4.6| O 7 AlC -e <

B

N IS 34 | —4 b\ :-3'36"7 2- 4( —D m —.-o rmm&ffﬁt)

A 22018 | -6dS 21810 | B-43 oo |20 7 )
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