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Experimental study of a vertical diffusion solar still coupled with a flat plate reflector
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Abstract

Outdoor experiments were performed for a vertical single-stage diffusion still, which structure is equivalent to the first
distilling cell of the vertical multiple-effect diffusion solar still, coupled with a flat plate reflector, during summer season with an
angle of the flat plate reflector of 0° (horizontal) and 33°, and we found that the time variations of the distillate production rate on the
second partition as well as temperature distribution in the still were in fairly good agreement between the experimental results and
theoretical predictions, and this indicates that the solar absorption on the first partition of direct and diffuse radiation, and the
radiation reflected from flat plate reflector for the proposed still can be calculated correctly with a geometrical model proposed in our

previous paper.
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Fig. 1 Schematic diagram of a proposed still
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Fig. 2 Schematic diagram of an experimental apparatus
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Fig. 4 Time variation of (2) distillate production rate and solar radiation,
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Vol.32, No.2

BN CTND 2 EMSTARENB 120,

200558 HI8BIZHIT D, £ RANMNE. HHNTRIUEB L U
BOFMEELEHS@IC. LB, LR RS EDRIL =
HsOIIRT. ZORBRMBEOAEZ K &L TERE
frofz. ZORIFFEHIFRIHIZZ DML <, ERANEBLUI
KEDLE 0 D B MR ;t#-*r AR ES AL T
5, BHREOTREIIEEME S ITITEROE L Z R AN
T MR EN E— 2 tfgéhé‘%ﬁm IBWT, KRBT
EEIDBHE 2o TS, ZHUT, ZOROERIZBW T,
18 B &2 B LU0 OO D 258 ERRIZERE L - 4K
WSROI S > T4 —LDYA XD TINE o772,
HARIUSEH K & < 2 DHERICBO T BRI 52
BO AZIRE EFICEZEMEENE L, TUCEBHeoTED L
KUBOEEHICEENTE /22 &2k D, ZERIE LTz
B ARICTHER Lz, 20, ANRIENE—2 L2
LRI BT DEHREDICTIL. Z ORI EERTH S
EELZBND,

6] C B OZBBHANDIRE DFIFE AR5 (IR T, REDE
5l ERTBEILRBR O L ERTH, TR BRRINEN E—
2 L1z BEFREIHIBN T, B E D (LY 0 AR D R iE

WEIEEL D HMMEE &2, ZHud. it L7z& DIZiRER
EEPREBDOIRDOBTIT 722 SITIA T, 1B 2B ol
0D RIDIE D 24 RIE D LN S 2GRN Uiz b2 &
£ZZ 515, WORKELTIE, AedIcB2E 321
— 3 LEBIZBWT, B DR E nvs S GE L TW D08
TP OREZZHIL TULiadoizized, 2 EDET D NS
RSN DRRIC X DBGEEN, B S 2L —> 3 L EHE
DORED VLD RENho72 BB B,

2005FESHIRICHIT D, £ERHAME. HHMRIES I O%HE
BORIF b ERo@)I, EEL BELEB I ORI EORILE
DN eI, ABBERADIRE DRI Z K6(c) 2w
T, 2B, ZORIRBOAEE L L THERE T, &
DBFEFEIZZE D INEN o720 THLSNIR <N Wz,
I BOET D O BRI EL, 7TH27ABLUSH 18H & [Hkk
IZFRIB LT HRICE— 2 Z2HD8, T O E— 7@k, =
N BEITBIT 2 IABED AE ORREIEN I8 TH 2 DI Ht

LT INBDAEZ33E L TRRZEIT 52720 Th D, Eiz,
7TH2IABLUBHISHDERIZHBWTIE, 1ETHOHHWRINE
I, EEABIURAENTZEAEBTESTZNDIZH L, 9
HIBIZBWTREFEIZBIT 2 BRI E DN N E W, o
UE W EIZEERTIH T BI3BH TR =D IR @S B <
20, D, RNEDAENKETIZIE<33°TH o772, 1E
AEEIZIR B & ERICEE S RN T ELWH DD, FNFED
RIS METEICE— D 2 572 /20T b, TR, 288
O HBITHT DERR RIS, ETHEICGICRDET, 2
BEOEMESNTWD, ZOA, Al e Ls g
2al—ialEBOBRDELL LTS,

PN IE




H K- JrRIEs

0.15 ; . . - - — ~ 1000
Global .
£ isti 1 \n —
\E Distillate(cal.) ' o~ Distillate(exp.)| 800 ~
&h Py =N ; =
~ s \ ! S
g ol 2
@ = 600 €
= 4 -
8 =
bl 400 =
g 5
&, 005 8
)
B i 195}
= 1200
= 1
=<l )
(=) ) \
0 . e lo
6am. 8 10 12 2pm. 4 6
Time, hour
1000 | - B
% | |
i) i Global
L H \ﬂ' N
£ 800 NI
P IRV
S
-
Q
)
b=
® 3
NN
EE
5B
5 .
£8
55
B 5
v o
Time, hour
65 ¢ . S .
| —— =~ Calculation o
60 ‘ Fjrst partition
55
° “econd |
i /' Second
50 partition ,
(© R .

Temperature, °C
£
w

[ e 7 1

Y @ 4

40 | fr

] ,‘le VS N > X ]

L' Glass cover

35 ! w 3

| x Ambicent air X

30 1 Re ST —
6am. 8 10 12 2pm. 4 6

Time, hour

Fig. 6 Time variation of (a) distillate production rate and solar radiation,
(b) direct, reflected and diffuse solar radiation absorbed on the first
partition, and (c) temperatures in the still on September 1, 2005
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