Ho52% HoW B o X @ K F F R Vol. 52 No. 9
2018 4E 9 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Sep. 2018

DOI. 10. 7652/xjtuxb201809022

B ERLZ-RiESRERBENEKRNLRER LT

BWEE, BPE, sk, EW, 5
(P9 223230 REFBETR 5 30 ) TR 24BE, 710049, PiZ2)

WE: AT MEBAHERELTRE PS> GRELRGHZFTERM, X TRFEALAE % 2
EERBRINER, BAEZTHEMNAZT A 1 kg/s W EZVRAZA LS TE ARG HFHE
BN EHRATTRAREE SN AL TIHAKRG A 2040 F 4 TERRAAHWBFIALHRE
ATFENAKRKRBETEZATHEAREZHIEHE . TR T REEAL SO T LM RERA
FLUENT &4 sfiZ "X 5 A X TR # T T ERESHMAEM . T ETIZGH AR ERLXFTHITT
DM, BREAN . ZERZAALARRNHAT X RA B L RAKLEBEHFAORLE RFALEANNY
PR B SS s AARANRE BENYH AR L ETAAL 82.2% A AKX R TRkitWE, &
B YR VT A MR e R 3R 6 BEBOE A

KRR . BEAKRFEAARE AR R E AL

RESES: TKI24 XHEHEEL: A XEHS: 0253-987X(2018)09-0162-06

A Novel Integrated Low Temperature Multi-Effect Distillation System
with Spray Evaporation

ZHAI Yaxin, GUO Penghua, ZHANG Bin, WANG Shuang, LI Jingyin

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To solve the problem of high-concentration brine pollution in the process of seawater
desalination, a novel integrated low-temperature multi-effect distillation (LT-MED) system with
spray evaporation is designed. A mathematical model for a five-effect parallel flow system with
feed water of 1 kg/s is proposed. Based on the heat and scaling analysis, the system operation
parameters are calculated under the condition with a steam extraction rate of 20%. In addition, a
simplified non-equilibrium vaporization model is developed to describe the movement and
evaporation behavior of a single water droplet in the dry air. A spray evaporation tank is designed
based on the calculated results from the mathematical model. Finally, FLUENT is used to
simulate the spray evaporation process, and the particle residence time and evaporation efficiency
are analyzed. Simulation results indicate that this system should adopt steam extraction to avoid
the occurrence of fouling in the last effect. The heat and mass transfer in the spray evaporation
tank achieves a steady state after about 35 s and the evaporation efficiency is 82. 2%, which can
fulfill the original design intent. This system can effectively minimize the environmental impact
resulting from the sea brine discharge.
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