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Design and Performance Test of a Multi-effect Plate Distillation System
for Brackish Water Desalination in Desert Oil Field
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2. Jiangsu Bavi Engineering Technology Co. Lid., Yangzhong 212200, China)

Abstract; According to the problems of the poor water quality in Xinjiang desert oil field and the
lack of drinking water for the field staff, a set of multi-effect plate distillation device for underground
brackish water desalination is developed. The device consists of eight-effect evaporators and one-effect
condenser. The heating source is hot water provided by trough solar collectors or waste heat boiler of gas
generator. The device produces freshwater at a rated output of 1 m’/h. The relative mathematical model
about heat and mass transfer is established on the basis of the theoretical analysis. All the items including
the pretreatment unit, feed water unit, product water unit, brine system, vacuum unit, heating unit,
cleaning unit and the key components of the device are analyzed and explained in detail. The test of oper-
ation stability indicates that the device can meet the drinking water requirements for the staff in Xinjiang

desert oil field. So it has good promotion and application prospect.
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Fig. 1 Schematic diagram of multi-effect plate distillation
system
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Tab.1 Main test results for underground brackish water in

desert oil field

i H b

pH & 7.86
CO; /(mg-L") 0.00
HCO; /(mg - L") 385. 1
Ca’*/(mg- L") 488.8
Mg**/(mg - L") 682
S0} /(g- L") 4.34
Cl /(g-L™") 6.19
Na*/(g-L™") 4.02
K*/(mg-L™") 36.7
TDS/(g- L") 15.53
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Fig.2  Multi-effect plate desalination device
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Fig.3  Flow of No. 1 effect rising film evaporator
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Fig.4 Flow of No.2 to No. 8 effect falling film evaporators
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Fig.5 Flow of condenser
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Fig.6  Variation of water yield with time
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