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Indoor experiments of the diffusion-type solar still coupled with a heat-pipe solar collector
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Abstract

‘We performed the indoor experiments of single-effect solar still of which structure is equivalent to the first distilling cell of the
vertical multiple-effect diffusion-type still, coupled with a heat-pipe solar collector, and found that the time variation of temperatures
of the collector plate of the solar collector, and the first and the second partitions of the single-effect still were in good agreement
between the experiments and theoretical predictions, and this indicates that the heat-pipe can transport thermal energy well from the
solar collector to the multiple-effect still. Further, the difference of the distillate production rate between the experiments and the
theoretical predictions was less than 6% when the radiation on the glass cover from heating lamps was more than 500W/m’.

;

F—— R KBEYKL, KBREBR. 2EHMA. EH RN, -1 7. BRNER
Key Words: Solar distillation, Solar still, Multiple-effect, Solar collector, Heat-pipe, Indoor experiment

1. BE
FER FEICBWTI, AREMBMAIRIRE S 2> THD,

FEE R OKOBRICER T SRR EZMIET 5 Z &R

DELT3> TS, o, BEE 7 V7 OBBEEIZBNWTIE,
RERER T E IR WSS EEFEL Tha k0, BIoka
BBl LB S L, BESAIC R nTRE koK (bEEE A~
FBEIEND, ZOD. BRTRNF—THEKEHEMAL
T KRR, NOREBIOYORBHGTFEREL T, &
NHEOHFO = — L& LELHOTH S,
KIGRFERERROF Th, KEK OISR EENAL., &% -
RO 2 R DR LTS, 2 EAARERROM RS
BV, RRIZ, a4 v o (BOkEOEW) BRSO AT )
DI BOWEEIR 23 TICEEEE L 2 T R E D%
HEHRAREEE (Fig 10ZRBMEFBEOBE) 1 Y1 XAV
E S MORENBAIE, FOMRIEN, Tanaka 5PN
INETIZ, HTPRIBEDLE AR INEICRET
B EIEBREAYEEIORENT &, Thabb, H0kE
HEICRE TS Z L D YD RO BEEIC L B had D
TEB0, TR EATIDROBOE D ERBOREX &I
WITNE <L, KREKOIBUET T ab b BN 2E L <K
DI B ENAETHD, TORER, KEEVREER T

AR TESEFEM PR T2
(7 830-8555 AEAKM/IHRE1-1-1)
e-mail: tanakad@kurume-nct.ac.jp

2 ARKREFEELRHEM - BER VAT L IHFEREE
(BAgSf . 20043 H89H)

Vol.30, No.3

37 L ERNERP I OISR L DS NI L7

EHOITNETIC, HETTEREEOS BN EER
& b— R TRKIBESL L 2 A DR 8T L EODHK
BRI AR LI, AAREAIR0D BT AR M L OV
CBXETES. REBI OB O EEHEY I 2L —
S a AT Lo THSMC LD, ZORE, ARERORKE
PEREARERD L BRNRAREIR L D bl LT 5 2 LA TR
Tre BT, AREECANDb— M THER CRIVOF
PR BNTT 270, S8 CILBE O E OIS D ROS
THRINSEREBEUEL, BNERETN, b— /%
TEICEAT EBREDEDE — b3 AN EABHE,
IR R DI BT BB O ETERENC 525
FEERSMLED,

F T TANEE T, AR ERT BT, &
BEEORIEP LOBRNERET, BONRMRERE 3
2 L—3 3 DRNERERE e - RA LTz, B, AT
T b — RS T L BB BIF I THhN S ERERR
DD, AL T T B GRS OGRS
1EDH) TEBREF-,

2. {0
AFRERONIR AR, UORY, AKEERIT MBI — Y
A TRABER )L EME T T RS L ER A LR
(LR, KBRS MO/ IND, ABEIL PR
BEN U THTIDREICEIE XN/ EB0 O 0 TR

KL AN F—




He K- RRBLC - HFREA

TN, AEROBINEERL 2 TOLTOROEEITIEY 4 v
IHRBEDNTENTHED. &V v IITER Eaoikn
hEND, KEHOWE O DRI IR PRI TS
NZSHE (B MEEESN. T ORBE LEMMR O
ERIRAODREFCL VBRSNS LK VAT E
ML, Z IR Th A EBIKEEAL T, BIL—TH
HEHET DI EICE0E— M3 TERKT, 7B, EHR
DV RS L OO R IEEI L OIS NS,

KRR RV TR S Ve KBTI F—id. b— ko
TOERIZE 0 ARZEB L. ETIREOHYIDHERD
A 7RO ENEL - BRI, FBEUKERQIEKED
HEI ORI TERET 50%, ZOBITHH SN S BRI &
D E SI2KE OO BEEDD 1 v 7 BHIKAESET 5,
T DHFE - RO AR TIR IR T Z LIC L VAR
WY %,

Feeding saline water to wicks

J1

Working fluid

Distillation section Saline water

First partition
Second partition

74
Upper connecting pipe };

Partition plate
Condensing tube

Evaporating tube

1. Condensation of working fluid
(Release of latent heat)

f. Evaporation and condensation

Solar collector

of water
. Further evaporation of water

f %~ Lower connecting pipe

Fig. 1 Schematic diagram of multiple-effect diffusion-type still
coupled with a heat-pipe solar collector
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Fig. 2 Snap shot of the experimental apparatus
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Fig. 3 Schematic diagram of the experimental apparatus
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first partition of the indoor experimental apparatus
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Fig. 5 Time variation of temperatures of the collector
plate and the first and second partition at I=748W/m>.
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