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An Analysis of Sludge Dehydration System Using Vapor
Compression Type Evaporator

Arturo Mariano Isip Ficueroa', Masazumi Kanazawa®?, Shinji Oxavama'
Koji Oxo® and Takasuke Yamasaxi®
(!Chair of Plant and Animal Production under Structure The United Graduate -School of
Agricultural Science Ehime University ; *Ohet Development Industry Incorporated ;

*Chair of Maritime Environmental Engineering Faculty of Agriculture)

Abstract : An analysis of a sludge dehydration system using so-called vapor compression
type evaporator is conducted theoretically and experimentally. Firstly, the specific heat and
the apparent saturation pressure of the actual bottom sediment sampled from Tagonoura
bay are obtained by experiment and the boiling point of this sludge is also estimated by
using the Raoult’s law. Secondly, the prototype of the dehydration system is developed and
its performance is investigated. The equation of this system for estimation of evaporation
of water from the sludge is also introduced and the results agree well with experiments.
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Fig.1. Experimental apparatus for measurement of specific heat of sludge.
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Fig.2. The specific heat of actual sludge sampled from Tagonoura.



36 RRIASENIZEERE 408 (19934) @

Cw,OwVw (Two“Tws)
P0aVa (Tsls“ Tslo)

C:=
/B, kL,
Tsls>Ts]o, Tw() >Tws

ET 5. COREERIC X DR Bl & 0 BABEROLMEC % b &b 1. KEFER £ Fig.2.
R, i, BRI K - TEBEURAE. 20EHRE,

C:=—-0.039Nw+4.591 [kJkg+K]

E18E,

RICRFEMD 12 & BEROKIREEFTHBE, BEROME 21 H 20 CRBERES 11
DEBVRDBLEZONL LMD, ZOEEICHT 3MAEREEZR LT ISE SN, 2o
T, 50— VO X 3 A LRI W TRE T 2.

Y, HRMOEEEREG., KOEEEG. MHESTEEP., 79— VOHEANC L HES
DIETF LI/BROFEN%DP &4 2 &,

GwPs
GS+GW

- (D
CCTEREBREE 2 AROEERE TS 3353K, 5 373K 0o W, KOMMASKTEP 238
g &

P.=ZT+X (2)

B, Z, XWEEKTERSN, 353KH 5 373K IR T IR BEEELIA LT &2E 14 p
FThThHs R(DIER@ERAL, TIEOWTHEL &

T= P .t 3

Z( Gw > Z
GS_,_GW
2155,

RICHEATG IR D R 1 DRIFIES) P 2RIE L. Fig.3. © & 3 S{HEE CEES 10 B v

WBIRKIZ DD > TWE 7 5 2 2 It ilER%E200CCANE, 75 2 ahoEHAEEL L 7 ¢
TTwE, FHREEE - 2DOFHERD -,
Nw=30%, Nv=50%DRIEHR%%ZNENFig.d. Fig.5. IoRd. £, Fig.6. itk s v —
DEANIE & » THOWIHRBEROMMEN 2L, Z LTRIEICE > TBrF— %7 ay k L
%ﬁ@&ﬁ%@tﬁ,@mbﬁm@fﬁb,u%ﬁ%ﬁwﬁ%uzzﬁmbmotﬁCD%ﬁAt
Th, JEFEBERNLWEEZ B,




BRBKY 257 £ O (74407 » &R« @il « /DEF - 1L 31

A. VACUUM PUMP E. FLASK
B. VALVE F. WATER BATH
C. TRAP G. SLUDGE
D. PRESSURE GUAGE  H. WATER
D
X,B
[ —] E
F /qﬂpy// A
: R
G\\ 'Il - ‘\E‘-_—:- L
H 00 b B
{//_/_/._--/ __/_Z L

! ]

Fig.3. Experimental apparatus for measurement of apparent saturation pressure of sludge.
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Fig.4. Apparent saturation pressure of sludge(Nw=30%).
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Fig.6. Relation of apparent saturation pressure of sludge to temperature.
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Fig.7. Vapor compression type evaporator.
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