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1. Water is compressed from state (1) to state (5). Shown as in Fig. 1. Assume the
specific volune of water v and its volume expansivity o, are constant. Water in liquid
phase is following the state equation P=AIT, where A is consiant, and the steam in
vapor phase is following the state equation P(v-b)=RT, where b is consiant. The heat

capacity of water is constant; C,, and the heat capacity of steam is constant too; Cocor
Given the saturated liquid enthalpy at state(3); by, and the saturated vapor enthalpy at
state (3°), hy,, P, Py, Py, are the isobarie lines, T=T,, Ty~ T;..Define wvolume
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(a) Please evaluate enthalpy change Ah,..(2%) and Ah,..(7%) and emtropy change A
8,,(2%) and A $,.(4%) with function of Cygy Ty, T, Ty, Py, Py et , v aned A.

(b) Evaluate the enthalpy change Ah,. and entropy change AS,, from state (3) to
state (3") with fonction of h,,, b 5, and T, (5%} |

(c) Evaluate the entropy change Ab.., and the enfropy chamge A S,., from state (3°) to
state (4) with function of C,, T, and T, (6%)

{f) Evalunate the enthalpy change Ah,, and the entropy change A S, from state (4) to
state (5) with function of R, b, P, and P, (4%)
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Figure 1
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2. Aﬂeampuwwplmtnper&mmacyclemihprﬂssmmdmahuesasdmyedm
following figure. The efficiency of the turbine is 86% and the efficiency of the pump is
80%. Determine
(a) The isenfropic pump work W (2%), Theaﬂmﬂpnmpmrkw (2%}
(b} The enthaply of state 2 (2%)
{¢) The temperature of statc 2, T, , ﬁmepumpwurhng as the reversible and

aﬂi&haﬁc{isenimpica]ly}pmmss(?.%)
{d)} The actual temperature of state 2, T, (2%)
{e) The entropy of state 2, 8, (2%) _
() The quality of state §, Xﬁ(l%)andﬂmenthalpynfsmmﬁ hgs (2%), if the turbine

working as the reversible and adiabatic (isentropically) process

(g) The actual turbine work W, (2%), The actual enthalpy of state 6, h, (2%)
(h) The actual quality of state 6, X, (2%) , The actual entropy of state 6, S (2%)
(1} The net work of cycle W, (2%), The heat input of the boiler gy (2%)
(i} The thermai efficiency of the cycle 77 (2%)
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3. Explain the. followings, and also give two thermodynamic properties as the examples
for each of ihe four cases.

() State function (5%)

(b) Non-state fimction (path fomction) (5%)
(¢) Intensive properties (5%) |
(d) Extensive properties (5%)

4. Show that any flow afhaaihemmenmheatmewnuaimpe:me Ty and Te
where Ty> T, must be from the hotter to the cooler reserveoir, (3%)

5. Please draw the T-8 diagram for the ideal Carriot Cycle (5%) and calculate the cycle
 efficiency if the cycle is operating between high temperature reservoir T, and low
temperatore reservoir T . (10%)




