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A Feasibility Study on Solar Distillation
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ABSTRACT

The precipitation of Taiwan is quite abundant. But rainfall distribution is neither uniform

in time nor homogeneous in space. Some isolated islands experience water shortage from time

to time. Thus, finding enough water supply for public uses is of great necessity. These regions
usually have good climate: high temperature and strong solar radiation, and also have Iots of
cheap land available. These conditions meet the requirement for using solar distillers to supply
fresh water in small scale. This research tries to do some pilot study to investigate the
flexibility of using solar distiller to relax the urgent needs of fresh water in the regions
mentioned above.

Small basin-type solar distillers made of different materials are for experiment. Water of

different concentrations are used for test. The water yield data are collected and analyzed to get
regressive functions for future prediction of water yields under different weather conditions
and/or at different sites.
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o 110.00  153.00  56.50  22.00  55.00 1.68 13,00  FRP 1.00 0.00

[} 110,00 153.00  57.00  23.00  55.00 1,68 15.00  FRP 1.024 3.40
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# 1. ABRBERRETI%

HONTHLY MONTHLY

HEAN

MONTH  TENP. (L)

RELATIVE
HUNIDITY
¥3]

WIND
SPEED
(N/HR)

CLOUD  SUNSHINE

(6-10)

HOUR
(HR)

SOLAR
RADIATION
(LNY/DAY)

RAINFALL
(M)

EVAP
(HM)

— - =

-~
(=3

0 LN e s
S - - - N R -

296.80
Jo4.10
342,20
330.10
320.20
130.30
lig.10
319.30
288.00
297,60
283.80
264,00
296,30

11312.80
10797.30
12672.80
11253.30
12783.50
10642.30
10586.10
9648.30
7657.80
7791.90
6720.80
6832.40
8503.90

93.40

103.00
105.70
132,70
104.90
134.90
102,50
127.70
110,30
75.00
68,90
56.70
92,90
82.70

TOTAL

127223.40
9786.42

5040. 30
5366.30
6316.00
5645. 00
647520
§002. 20
6034.00
440000

35435.50
2516.80
3440.30

3217.80
3227.%0

1801.30

1726.60
1817.40
1416.10
1162.30
1253.00
1854.70

2411.30
2280, 00
1550.00

720.00
127710

T0TAL

54001, 60
4909. 24

10445.70
3222.85

1801.30
1801.30

9030.30
1365. 035

6241.30
2080.43

1765.70
1255.23

NOTE:

1) A1 1S DISTILLER A WITH SOLAR PLATE.
20 D1 IS DISTILLER D WITH SALT SOLUTION,




# 2. W ATRE R YR

COEFFICNT SUN OF ERROR SQUARE
'3
DATA DETERMI-  DUETO DUETO OUETO DUETO DUETO DUETO DUETO DUETO DUETO DUETD DUETO
SET  MATION  RESIDUML REGRESS ct € € o € t v 8 e
L - LB8T (57900000 1.28EF  1.24E9 1517000 234300 13160000 2596000 114000 470400 19800 10150000
(PERCENTAGE):  97.79 012 0.2 .04  0.20  0.01  0.04 000 0.8
2 .BBIT 42360000 319400000 269500000 21850000 9627000 6430000 6880000 1257 418500 25100 4398000
(PERCENTAGE): 84,38 684 301 203 LIS 000 0.3 008 L3
3 L769 53070000 176900000 164200000 89200 25B80 23320 5164000 9708 84170 141200 6907000
(PERCENTAGE): 9282 0.2 0.0  0.00 292 001 0.5  0.08 3.9
TR 1 41340000 156000000 139000000 42360 3402000 2125000 2015000 408100 1934000 1302000 5763000
(PERCENTAGE):  89.10  0.03 28 Ll L2 028 124 0.83 3.9
FEN 2349000 49960000 45290000 979200 70700 1994000  ASIT00  CSET0 14450 141600 251790
(PERCENTAGE):  90.65 1.9 1.5 3.9 091 0.05  0.05 032  0.50
) 402300 12720000 17150000 44330 83960 249500 4915 123400 330 17620 4953
(PERCENTAGE): 9552 035 0.6 L% 0.05 0.9 0% 0.4 0.05
AVERAGE I LS LW LT L2 02 0 oM L7
NOTE:  Cl: SOLAR RADIATION C6 : CLOUD
€2 + SUNSHINE HOUR C7 & AVERAGE WIND SPEED
C3 : DAILY TENPERATURE DIFFERENCE C8 : RELATIVE HUNIDITY
C4 : WEAN DAILY TENPERATURE C9 : EVAPORATION
C5 : SOUARE OF NEAN DAILY TENPERATURE
$DATA SET 1: DISTILLER A WITHOUT SOLAR PLATE. 4: DISTILLER D WITHOUT SALT.
2: DISTILLER A WITH SOLAR PLATE. 5: DISTILLER D WITH SALT SOLUTION.
3¢ DISTILLER C. 6: DISTILLER B,
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BEIE BB > RFUKMMEE > HEIMW  SEBFS 47 (Stepwise Multiple Regression Analysis)
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# 3. ERBR IR TR R

Y=AtBe] COEFFICIENT OF STND. DEV,  YIELD BASIN UNIT

DATR  ------momemeee OF Y ABOUT ESTINATE AREA AREA
SET A (] DETERN.  CORREL. REGRESSION YIELD
{ -307.55 15.80 0.87 0.93 979.38 1964915 3.32 591842

2 1091.80 17.60 0.75 0.86 1448.34 2190325 3,32 459736

3 -83.02 4.20 0.71 0.85 725,65 771068 1.68 458949

4 356.41 4.31 0.70 0.84 919.39 785077 1.68 447308

E] 18.60 3.7 0.87 0.93 J67.24 709800 1.68 422500

) 30.72 4.70 0.93 0.96 196.80 585219 1.1 363490

(1982)  ANNUAL

SOLAR RADIATION :  124381.18 CAL/SQ.CN
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P ROL A 0 MG iR < TR R YE T
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B S ER A A5 A DA
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Recovery Factory f&f§ CRF) v 51 E R, :

[ e o ) USSR
CRF= ¥ 5T m

o o i=4EFR
n= AR
AR{S CRF = 0.1627 » £F4Ef7T %5 2 6 F A
B (A NRA X CRE) « HAE B SR
H o ERREN R ERA KT » AR EAE
PE I ALK T T 2 RAR S

4800 _
0.55 X 0.1627=NT$1324
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