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Multi-Stage Flash (MSF) Problems 

 

For MSF desalination plant show that 
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Problem 1 

MSF desalination plant is used to produce fresh water from seawater under the following 

conditions: 

Recovery ratio, RR 0.09 

GOR 7.795 

Temperature of brine leaving the brine heater 192.0 
o
F 

Process saturated steam temperature 218.5 
o
F 

Cp  for brine 0.931 Btu/lb 
o
F 

Overall heat transfer coefficient 500 Btu/hr ft
2
 
o
F 

Latent heat of process steam 966.0 Btu/lb 

Latent heat of the distillate 1014.0 Btu/lb 

Area of brine heater 60.153 ft
2
  

Find: 

a) the distillate temperature, if t4 =t3 – RR  λw /Cp. 

b) the temperature of brine enters the brine heater. 

c) the intake seawater temperature. 

d) the amount of the process steam in lb/hr. 

e) the amount of  the distillate in lb/hr. 

f) the amounts of feed water and blowdown if the concentration of the blowdown is 

equal to 1.5 the feed concentration. 

g) the area economy in lb/hr ft
2
 , knowing that the mean temperature difference for 

both recovery and rejection sections is constant and giving by: 
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Problem 2 

5 mgd desalinated water are to be produced by MSF process operated at : 

seawater temperature of 70 
o
F, cooling water stream at 80 

o
F, discharge brine temperature 

at 110 
o
F, saturated process steam at 220 

o
F,  brine circulate ratio at 10 lb brine/lb product, 

heat transfer coefficient for recovery and rejection at 500 Btu/hr ft
2
 

o
F, heat transfer 

coefficient for brine heater 700 Btu/hr ft
2
 

o
F. Latent heat of water at 110 

o
F is 1030.9 

Btu/lb. The BPE per stage is assumed to be constant at 2 
o
F. Calculate: 

a.) temperature of saline water leaving brine heater. 

b) daily steam consumption (heating value = 1000 Btu/lb). 

c) number of tubes required in the brine heater if each tube is 18 ft long and 1 inch OD. 

d) critical minimum number of stages. 

e) if 600% of this minimum number of stages are used calculate the mean temperature 

driving force and the area economy of the process in this case. 
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