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Fig. 1 Experimental schematic diagram
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Fig. 2 Diagram of tube bundle and monitoring-point
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flow

o 5 38 Sl % 38 30 BHL g 4 5% e m] Hy 7 7 TR PR 2R
il . B PSR TE S T R TR ORI AR T T
NERERE: b 1K = 16 S N I T T =/ e
DI 5 DT S 3850 A 4 o B A R A 1) 3
IS VAR TE BT PR HEAS ] 35 9 3 AR O
T35 R B T bR 8 B I 3 2 i IR 928 8 72 A AR
RV o A O R R — 2 RN R 3
TR R R R .

P 3 B 7, 28 PR e AR SR L IE = A
&S5 A0 T 1Y He W W]t K T 6 R IE O TR 45 0 1Y R
R a0 T 0 A WSk % B 0. 06 kg e m ™' » s 'L IR JE
50 CHYLRIE A HE 1Y 2. 45 £, X UL & R 450
Xif ¥t 2l B g 52 0 LK A8 SR Sl BEL g R AR <8 7 4E

A ) BEA AR KOG &R M (W] A8 1) R R 5% ff1 1E 7
ASE N A B A E NG 5 EE
T T 9 1 R TR R I AR B U 2. BT R4S R 4
3 R T AR BEL g 0 5 B A TE D7 B 45 R T R
TN PR A US/NE SR B B TR . B A E
Ty JE Stk S BT i R FE.

IE = AT HES A A A Wt bk %5 B2l 0. 08 kg -
m e s L 15 B A R S T8 B 200 Pa 24
B . R T — i 1% 4 T I 45 ok UL 200 Pa I
Kok 7T 2200 (LX) B 5078 R A 1 RO A R 22 B
A 2~3 CHRIR 2 8028 Kl KR A% & ) 52
R, ZEMI AR K 50 °C &4 F . 200 Pa iy JEFE
S NEY 0.3 °C IR L A% L 33K Al A% RO 25 9
/N 10 % ~15 Y0, Fo5z e 2 AR & AT WA BRI, 7 %
IR 22 2802 K 1 K TR AL 26 B I T Pk e T SR I
01 2% [ AE RO B0 BHL D A 52 )

Bl 4 PLIE = MIEHES T 14 T 0088 53 i
IR BE XT3 BEL 5 09 5% ), 28 4SBT A U B 0. 54
kgem * s 'l g LA, R
[E1] 372 21y BEL 3 40 B 5 7% Y5000 B 1 8 1 0. 6
IR RMGIRKIRAIE BN T, SRR RN
it o O BURE 45 (HL B 2 R A A B R B, e g A
T B2 2 AT 3 R AR 5 D T VR R A0 1 28 K
PR It 3 BHL ) K

14
121
101

Ap/Pa

4

/

—-0.04 kg'm™*s™"!
I —-0.06 kg'm+s™!

~0,08 kg'lm'1 's‘1I

5 50 55 60 65 70 75 80
t/C

W4 BEXEREYH

Fig. 4 The effect of temperature on pressure drop
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Experimental investigation of steam flow resistance

across horizontal tube bundle with falling film at low pressure

LIU Hua., SHEN Sheng-giang”. GONG Lu-yuan, LIU Rui

( Key Laboratory for Sea Water Desalination of Liaoning Province, Dalian University of Technology »

Dalian 116024, China )

Abstract: Experiments are carried out to simulate the flow characteristics in a large horizontal falling
film evaporator of desalination plant. The tube bundle arrangements are regular triangle and rotated
square, and the relative tube bundle-pitch ratio is 1. 3, a typical value for evaporators used in
desalination. Experiments are conducted with saturated temperature ranging from 50 C to 70 ‘C and
spray density ranging from 0. 02 kg * m ' *+ s ' t0 0. 08 kg * m ' ¢« s '. The influences of these
factors, such as tube arrangement, spray density and saturated temperature on steam flow resistance
are analyzed. The experimental results show that the steam flow resistance across regular triangle
tube bundle is bigger than that across rotated square tube bundle. Parameters Re;, Re,» si,/Ds s./D

are employed to fit the prediction formula. Based on the experimental data, a pressure drop correlation

for steam flowing across horizontal tube bundle with falling film is proposed with a standard deviation

of =15%.

Key words: flow resistance; spray density; falling film flow; horizontal tube bundle



