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Practical research on twisted elliptical tube

in the falling film evaporator of MVR system
MO Xun, ZHU Dong-sheng, ZHANG Jie-na
{ Guangzhou institute of Energy Conversion, Chinese Academy of sciences, Guangzhou 510640,
Guangdong Province, China)

Abstract : The traditional falling film evaporators had excessive volume and mass, which consumed expensive
materials and performed badly in practical application. By the method of theoretical calculation and CFD
numerical stimulation, the coefficients of tube-side and shell-side heat transfer between the twisted elliptical
tube and plain tube in the falling film evaporator were compared and analyzed. The reliability of the conclusion
was verified by the above methods. The phenomenon that falling film evaporator with twisted elliptical tubes
was better than the one with plain tube in terms of the heat transfer coefficients of shell-side and tube-side
under various critical parameters was analyzed. Additionally, the internal relationship between critical
parameters and heat transfer coefficients was also considered. Finally, the application rules of twisted elliptical
tubes were summarized. The resulis show that the twisted elliptical tube are better than the circle tube on the
heat transfer coefficient as well as the overall pressure drop of tube-side and shell-side heat transfer. In all,
this kind of structure is valuable in the industrial application.
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Fig. 1 Sketch of twisted elliptical tube

MEREAR R BB M E R A 1 E?/?E@Tﬂﬁﬁﬁ%
RIEAR, BETHERE, AFRARLE. &
TEIEM, T8 'ﬁaZlEﬂﬂiﬁEEB‘i%,lﬂlﬂzTu
FRIRILE I XL R A S 1, A T B
HRENITRR, AR REER, MAEILEER
wEIHATR, RRRPIEE, ILRERE ==
BIR s, BRI R R, A ERAARE,
R T BRIRBR,

2 HEHEESAEEAN LS
T WS s B S5O0 AR AR R R Y
JEH A SCR AR T E 280, RSN S
BONEME, RIT T 243X 2 R B AR R0 B4 AT
2.1 AREBRERBERITE
SIARMERR R LB BB R B K AT AT

SR
Febenotd) (234 o

P YR R, , R BUR T H PSS B S MR RY
IR AR TE B 20 P R R B B 1T R
N T FT B LA, A SO B (9 A% AR (R S R AR RS
BEER , B AR B 2B 4T , WAl LLZ s B 5
W, (1) PESHINE 3 TOTBPIE B RER
BEL, R AR BB R T B AR B A0, SC AP X L B PR
R ERHEBM R, AT LI 8 A PA B AR
Fo DI, X EE 2 b PR AR & 2R AR RRCR R B X
PO 5 B B e R BH - A5 A EE T R eh T A
XL A T 77 A F) 1 SRR BE BT HT
2.2 EiEALLE
2.2.1 EEBHEARBEER

eI AR K A RR O R KK o 78
TR E—BORATHE XN B RS Re, 5 E 25 R K
PriJE ARHEIX 2 M SEE Dukler B E™ B #R

Z2EE 2, BT ¢ EIASER(2) , B
BHEHESEAXG),

2 -1/3

o
ReL=:§;L (3)

| 2 3 4 5 6 7 8910
Pr

H2 IARERZBRBREAMARME PrinRe IXR

Fig.2 Boiling heat transfer film coefficient associated with

Pr and Re of vertical falling film evaporator
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Fig.8 Relationship between o and Re of falling film evaporator
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