Prince of Songkla University

Faculty of Engineering

Examination: Mid Term ; Semester 1 Academic Year: 2006
Date : 31 July 2006 Time : 9:00-12:00
Subject : 215-434 Power Plant Engineering Room : ﬁ’.l‘lji:u
Instruction

1. The exam contains 2 parts, total of 5 problems.
2. Thermodynamic tables and calculator are allowed.

3. Pencil is not allowed for writing the answers.

aumMI
_ 1
= - H =
Apy =(Pe —P.)g = -0/ 1y
1 v
1+[(l-a)/ a]— Ve
W
_ Py — P, [ 1 } 1 V.,
= p, - 1- ~1/lh———— §==
b=y 1—w{ a,(-y) | 1-a,(-y) 7.,

Simarn Sen-Ngam
Michael Allen
July 25, 2006

mid149.doc



Student Code ...ovveeeeniivininnes L 111 =T

Part |

(919158 W)
o Q : = =y & o o L =) 3
1. TsdlihisiiloilFanduanuadluyomda imdsmsedalaih 300 Mw  &13pdnsussduids
UszAnBnndannion 39% samoaaimiszeanuTaunaiu Mw

(10 AzUUY)

Power Plant Engineering 2



Student Code ......ooviveiinnnnne I AITIE vttt teeee et et rat s e e e e n b e e e e e ettt r e aa bt aenr e

o _

2. 970 load curve Tugl asdnnani (1) ¥INAlTRANSINMAHAATIS0Y 20% (VWA 120%V83 peak

1oad) (9) load factor 1122 (®) use factor

(20 AzUUY)

o

A ar 2 ¥
WA, D 2 I Ay

6000

NEERRAS
3000 /
WL/ ‘

1000

24 3 6 b 12 15 18 21 24

Power Plant Engineering 3



Student Code .........coveenvinnnnn, J =0 =R

3. VIRNIUHIANHAUYY (driving pressure) TIzuundAle Uy downcommer-riser AfiAIHFI 10 m
Mmanfinnudu 150 MPa Suanudouminaue 1dlerhnduidn steam drum Tpuam 50% fMvuam

slip ratio=1.1

(20 AZUUY)

Power Plant Engineering 4



StudentCode ..........coveeiii e, NaIHE o e

4. 93UseNpia¥iia dnvauaynanmItiNuvesnafiuleril impulse turbine

(20 AzuUY)

Power Plant Engineering 5



Student Code ......covevnieeinnne. NAITIE . evrt e tieeeten v araeeeenaneaeaains T,

Part

(Prof. Michael Allen}
In an experimental hydrothermal power generating plant, wet steam at 240°C is flash-separated at

750 kPa in a single flash, liquid dominated system shown as Figure 1.
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Figure 1

Using a T-S diagram, indicate the probable conditiens at (1), (3), (4), (5) and (6)

Find:

1) The mass-flow rate of water from the well and of the re-injected brine per kg of steam entering the
turbine ;

2) The ratio of total enthalpy of spent brine (5} to total enthalpy of turbine steam (4);

3) If the turbine expands the steam from 750 kPa to 7.5 kPa , find the overall efficiency of the process;
(Hint: Assume that the work done by the re-injection pumps = 0.}

4) If the electrical generator is 98% efficient, how many kilograms of steam must be extracted from the

ground each second to make 10MW of electrical power?

Data; Saturated steam properties

Temperature | Pressure Enthalpy - kl/kg Entropy - kI/kg K
Sat. Sat L. ) . .
Sat. Liquid | Evaporation | Sat. Liquid | Evaporation
°C
h, H, 8¢ 3
240 3344 MPa | 1037.32 1766.5 2.7015 3.4422
167.78 750 kPa 709.47 2057.0 2.0200 4.6647
40.29 7.5kPa 168.79 2406.0 0.5764 7.6750
Michael Allen

Power Plant Engineering 6



