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Abstract A simple and dismountable tubular distilled desalinator was designed and manufactured. The heat transfer process was
analyzed theoretically and the simulated heat source was used to carry out the experiment. The objective factors, such as inflow velocity
of seawater, ambient temperature, ambient wind speed and input energy, were investigated experimentally. Results showed that
optimum inflow velocity of seawater was 460 mL/h under dynamic experimental conditions. When the ambient temperature decreased or
the wind speed became larger, the water production rate of the desalinator increased; when the wind speed was 3.1 m/s, the water
yield rate increased by 50% compared with that without wind. In either static or dynamic conditions, the maximum value of water yield
rate occured at 85 °C , respectively, 228 mL/h and 243.6 mI./h. With constant power (200 W) heating, cumulative water yield was
2 607.9 ml., and the PR was 0.68.
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Fig.1 Schematic Diagram of the Tubular Distilled Desalinator
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Fig.2 Schematic Diagram of Heat and Mass Transfer
in the Tubular Distilled Desalinator
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Fig.3 Relation Ciirve of Temperature and Inflow Veloeity of Seawater

322 AEiRAER
B 4 gt & B = AR 5 &R (i 15 “C T3

2CHRFEARE, BE 4w A1, 170 ~270 min PN, f

AN, AR B KR R T LR R
R LM AT AR, 55 30 9% £ 46 R Al 1 i A 2 ) A
BB, 2 BB A ) IR AL S K G A
ArBT AT AR A R A PR T, S A D BRI i
SRR R ISR R REE T S THC, B
AR T WA BE , IR B 17K

30 2300
a8 {250
26} =
1200 &,
o 241 G
) £
g 22| 150 =
g M
20F =
100 =N
18|
50
16/m ——
14 ‘ 30

0 50 100 150 200 250 300 350
i [A] / min

4 PURRSFRABAKR
Fig.4 Relation between Water Yield Rate
and Indoor Temperature Change

3.2.3 ARG

1 HIRAASAEA [FRGE T B 7= K PERE , BEE
PRI X B4 3, PR BB R . Ry
3.0 w/s i), PR ERETE IS (RIS O m/s) 31 5
T 50%. BEE KGR, KR K T S EE i
Pz A, HLAMEE TR A AL P By BH ., Ly
IKZEVRIR KR 3BT T4, BE IR A 2R g KU
TG IRAL A B A SR A RGO Sl B ARR
TREEAL O 98 1 X 00, S5 & e IR ROR B R 5 T R
FH o R RN T R AR YL R T
RHEEEALHGE R, A R TR HEE N
WBE.

1 FERETFRLEME
Tab.1 Performance of the Tubular Distilled
Desalinator under Different Wind Speeds

JZisu i & TR KRR SMEER
Jtmes?) /(mLs+h™") /°C /C /C
0 258.6 81.3 75.1 65.2
1.7 334.8 79.7 69.2 54.2
2.4 361.2 79.4 66.9 51.7
3.1 388.8 78.9 64.8 48.8




B Wb, R4, 2.

— 7 A SOR IR AL AR P RE I

Vol. 36,No. 11,2017

3.2.4  ERINAGAE

K S DAL aste i/ s 261 TR K 0
FWE. RS Al g, i R S R A S &
N IRARAR RO CR Y B R IR T R I, A IR
LM R . B/l R KRB B 85 °C
w2330k 228 mL/h 1 243.6 mL/h, 7EAH[FiB 1T
AT BB T W K R R T M 5
FEAKRR RRROIESISFME T, 2/ 50k
L R 7 T TR AR A/ 3 THT R it R L A Y
THIN T B ZE WA, IF B AWK A,
s AL TR KRS P A 2R A HE AR, X 2R e
AR

260 —yo
240 —— &

L i L
60 65 70 75 80 85

BITIRE/C

5 BALAREIAS/ZAS A T PR ERT A
Fig.5 Comparison of Water Yield Rate of the Tubular Distilled
Desalinator under Static/Dynamic Conditions

3.2.5  PEREZHTIALE
6 Jy kA v AE A [Fin A4 &1 (100,150,
200,250 W) , /B K R R L. I 6 AT
AN TR DR B, VR A A A N 14 7 K RS I T
5, HAER B 2R B . B AR N, A
BN PRI R o HIE0N 250 W, /N 7=
IKREBRAEAE 274 ¢ fifio
PEfRE R BCm L FR TR AL S0 BRI R 2

PERE R BB, R AL SRR R R R8s . PERE R
o LA (D) R

m X hy, m X hy,
Mer = 0 = Pr

(1)

ot m— B 12 b 7K Ly
e AR AR, 2 257.6 ke/ L

—&— 100 W
300} —e— 150 W
—aA— 200 W
—v— 250 W
250l /V.,-,-y—v——v—-v—f/’
200
E
= 150
ﬁ
~ 100
4
50
O_
Il Il 1 1 Il Il
0 2 4 6 8 10 12

ftE] /h
6  ARFZHZIMPS A T =K BB LE

Fig.6 Variation of Water Yield Rate under Different Heating Power

P kW
t— AR E], 12 h,

AE PGS IRAET 12 h Rtk E S
FRNFR 2 Fiam. t3R 2 AL BiE AT 20 1
KR AR N =K R IR AR T (A T 3K
F 200 W i, P RE R BOGEAR — E HE T 1k
MRT . AL MR R B A R R 7K
R [R1 30 0 6 B o 1 R P B ke BT AR 26 1
BAEBATA R 200 Wk, Beist (4 SR TPk &y
2607.9 mL, PEREZE BN 0.68,

2 RARAHETHERSKTAMERLK

Tab.2  Accumulated Water Yield and
the PR under Different Heating Power

TnpThER/W Rk E/ mL TEREREL
100 1026.6 0.54
150 1587.5 0.55
200 2607.9 0.68
250 3179.2 0.66
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