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Condensate & Feedwater System + Circulating Wtaer System


Power Plant Engineering

Condensate & Feedwater System + Circulating Wtaer System

Homework:  Due date : Tuesday 15 September 2009
Short Answer:     1, 7, 18, 20, 21,  23, 24, 26, 30, 32, 33, 34, 35, 
   36, 37, 40, 46.

Problem:  8.1, 8.6 
SHORT ANSWER QUESTIONS 

8.1 What are the functions of a condenser in a steam power plant? 

8.2 Why is the temperature rise of cooling water restricted? 

8.3 What are the different classes of condensers? 

8.4 What is a spray condenser? Where is it used? 

8.5 Explain a barometric condenser. What is the function of the tail pipe? 
8.6 How is a jet condenser different from a barometric condenser? 

 8.7 What is a surface condenser? Why does cooling water flow inside the tubes and steam condense outside the tubes? 

8.8 What are single-pass and two-pass condensers? 

8.9 What is a hot well? 

8.10 Explain the importance of tube arrangement in the condenser shell. What are steam lanes? 

8.11 Why is an air-cooling section provided in the condenser? 

8.12 Why is the bulk temperature of the condensate less than the saturation temperature? 

8.13 Why is the condensate subcooling not desired? How is it overcome?

8.14 Which parameter affects the overall heat transfer coefficient most?

8.15 What is TT'D? How does it influence the condenser design? 

8.16 How is the water velocity in a condenser tube optimized? 

8.18 How does air leakage affect the concenser perrormance: 

8.19 Explain how the rate of air leakage into the condenser can be estimated. 
8.20 Explain the objective of the steam jet air ejector. 

8.21 How does an SJAE operate? 

8.22 What are intercondenser and aftercondenser? 
8.23 Why are feedwater heaters used? 

8.24 Why is one of the heaters always an open heater? 
8.25 Where are LP and HP heaters located? 

8.26 What is a 3-zone heater? What are the three zones? 
8.27 What is a drain cooler'? 

8.28 Why is the deaerator located at a sufficient height above the BFP?

8.29 What are the different types of deaerators? 

8.30 What do you understand by once-through and closed loop circulating water systems? 

8.31 Why is open loop system not used? 

8.32 What is the function of a cooling tower? 

8.33 How does a cooling tower operate? 

8.34 What is the need of fill in a tower? 

8.35 What do you mean by evaporative cooling? 

9.36 What is the minimum temperature to which water can be cooled? 

9.37 Define (a) approach, (b) range, and (c) cooling efficiency of a cooling tower. 

8.38 What are the different types of cooling towers? 

8.39 What is an FD cooling tower? Mention its merits and demerits. 

8.40 Why are ID cooling towers preferred in utility plants? 

8.41 What are the main advantages of mechanical draught cooling towers?

8.42 What are cross-flow and counter-flow cooling towers') 

8.43 What is a natural draught cooling tower? What is the reason of its hyperbolic shape? 

8.44 When is a natural draught cooling tower a good choice? 

8.45 How does water loss occur in a cooling tower? 

8.46 What is drift? How is the drift eliminated? 

8.47 Define a dry cooling tower. When is it recommended? 

8.48 What are the different types of dry cooling towers? 

8.49 Explain an indirect dry cooling tower where a direct contact spray type (open) condenser is used. 

8.50 Explain an indirect dry cooling tower where ammonia is used as the coolant in the condenser. 

PROBLEMS 

8.1 A 50 MW steam turbine has a condenser flow at full load of 3.8 kg/kWh. 

Quality of steam at turbine exhaust = 0.85 
Pressure in the condenser = 0.07 bar 
Circulating water enters at 25 oC 

Circulating water leaves 5.5 oC cooler than the incoming steam 
Velocity of circulating water = 1.8 m/s 

Condenser data: Type-single-pass 

Tube outside diameter-25.4 mm 
Tube thickness-l.25 mm 

Tube material-brass 

Overall heat transfer coefficient = 3 kW/m2K 

Calculate (a) circulating water required in m3/s (b) condenser heating surface, 
(c) the length of tubes, and (d) the number of tubes. 

8.2 
A condenser for a steam power plant receives 185 t/h of steam at 40°C, 92% 
quality. Cooling water enters at 33°C and leaves at 37 cc. The condensate leaves at 39°C. The pressure inside the condenser is found to be 0.077 bar. Find (a) the cooling water flow required in m3/s, and (b) the air leakage into the condenser in 
kg/h. 

8.3 A 4000 kW marine steam turbine has a condenser flow at full road of 12000 kg/h. The quality of steam at the exhaust of the turbine is 0.85. The pressure 
maintained in the condenser is 0.07 bar. Seawater used for circulation is at 21°C. The terminal temperature difference between steam and outgoing water is 5.7 oC. The overall heat transfer coefficient between condensing steam and cooling water is 3257 W/m2 K. The circulating water velocity is maintained at 1.7 m/s. The condenser tubes are of 13 mm id and l.22 mm thickness. Determine (a) the rate of flow of cooling water, (b) the length of tubes, and (c) the number of tubes in the condenser. 
8.4 
A surface condenser receives 200 t/h of steam at 40°C with 10 % moisture. The cooling water enters at 33°C and leaves at 38 oC. The pressure inside the 
condenser is found to be 0.078 bar. Neglecting any subcooling, determine (a) the condenser cooling water flow in kg/s, (b) air ejector capacity in kg/s, and (c) the surface area of the condenser. Take Uo = 2970 W/m2 K.
[Ans. (a) 5748 kg/s, (b) 4.623 kg/s, (c) 10, 150 m2]
8.5 A surface condenser receives 20 t/h of dry saturated steam at 36.2 oC. The condensate leaves at 34.6 oC. The volume of air and vapour leaving the air cooler section at 29°C is 3.8 m3/min. Assuming constant pressure throughout the condenser and neglecting the partial pressure of air at inlet to the condenser, calculate (a) the mass of air removed per 10,000 kg of steam, (b) the mass of steam condensed in the air cooler per minute, and (c) the rate of heat removal by the cooling water. 

[Ans. (a) 2.63 kg, (b) 0.492 kg, (c) 13451 kW] 

8.6 Water at 60°C leaving the condenser at the rate of 22.5 kg/s is sprayed into a natural draught cooling tower and leaves it at 27°C. Air enters the tower at 1.013 bar, 13°C and 50% relative humidity and leaves it at 38°C, 1.013 bar and saturated, Calculate (a) the air flow rate required in m3js, and (b) the makeup water required in kg/s.
[Ans. (a) 21 m2/s, (b) 1 kg/s] 

8.7 
Water from a cooling system is itself to be cooled in a cooling tower at a rate of 2.78 kg/s. The water enters the tower at 65°C and leaves a collecting tank at the base at 30 cc. Air flows through the tower, entering the base at 15°C, 0.1 MPa, 55% RH and leaving the top at 35°C, 0.1 MPa, saturated. Makeup water enters the. collecting tank at 14°C. Determine the air flow rate into the tower in m3/s and the makeup water flow rate in kg/s.
[Ans. 3.438 m3/s, 0.129 kg/s] 

