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Abstract: In view of the high water content of drinking water plant sludge, this study investigated
the operation effect of heat pump low-temperature drying in A, B and C water plants and its combination
with solar energy in A water plant, and analyzed the factors affecting the operation effect of the drying
equipment such as the nature of the dewatered sludge. The results showed that the water content of the
sludge from the outlet of drying equipment of A and B water plants were stably less than 55%, and its
corresponding specific moisture evaporation rate were (3.0£0.2) kg/(kW-h) and (3.2+0.2) keg/(kW-h),
respectively. The specific moisture evaporation rate in C water plant was (3.8+0.2) kg/(kW «h), which was

higher than that in A and B plants. However, the water content of its low-temperature dried sludge was
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higher than 60%, and it was not very meaningful to have a high specific moisture evaporation rate.The
analysis of sludge properties showed that the choice and dosage of polyacrylamide (PAM) would affect the
sludge viscosity, which indirectly affected the specific moisture evaporation rate; dewatered sludge
powder, clay particles and adherent natural organic matter would enhance the sludge viscosity, which was
not conducive to the improvement of specific moisture evaporation rate. The mechanical dewatering unit
in the preliminaries of drying in C water plant exhibited poor effectiveness, resulting in the free water
content of sludge after mechanical dewatering remaining as high as 183.1%. This led to inadequate drying

of the sludge. During the operation of solar energy merely, the specific moisture evaporation rate of A
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water plant was higher than 8 kg/(kW +h) and the drying cost could be reduced by 75.5%.

Key words:

pump; sludge property

AR5 U 2R [ gt R vk I K L
JE B3 )M HEVR K, 29 KT Bk B i 29, H
AL SRR BT A ALY AN B K A B L R v
BRI R, el dn AT LB K Ab
Jei 15 U8 B K R AT i E ) 75% , i FUAR TSR P
KAFITF G L iy i B R Iifb R . % T
O35V IR i (i e R B s 1 oW S DVAC= B LG
TEM AR UE , 2 2% B A 1Y I5 JeAH 5 78 AL R FR e
15 B KR EART 60% ; Wil T8 R K) T 157
B IR FEA BRI R AE 60% LA T .

PAARIR T AR AR5 U8 % 7K 3\ 75% K
2 60% VLT, 15 IR AR RS G 38%., #A
FARH T H AR FHAE B 17 % 4 (HILREFEY
SIHLARIE K 19 20 F5 7, R L AF T H At B BB Sl B AR
PEIEA HE MR L 5 e AR AR IR T ik
FABA TR R A FE SN R AN 2, S8
P2 s SR AR EE KGR DA K s S5 Yk
A 5 0 255 R IR 2R B K R BRI R 4%
SRR . SR, BUA AT Sy e A
RO R G R AR . A, DL
A AB.C AR AR IR T 11 & R i 580
G T BRI RERL L B S KR A T KIHAE
BERRCA KT Bedm etk Joxt bR RERL A 52 I
1 RAFRAKE FE A4 A
1.1 BRARKETHFEE

PIRACIR T AL AR L T3 R g 28 e, T
VRIS AR 2 = AP IRA A (D V2 B a4 8 BBl iy 23
SO Qs S AE A E AR R e B R T
Ji | )T FCIE B AN T 3G o s B) YR A s AU A R R AR

sludge from drinking water plant;

low-temperature drying; solar energy; heat

R BRI . BEJS , T2 UM B BEar ik, 2
FIRPEER SR o TR G AL AN K 1 3 X ] v 7
N, 52 B T 1k i & TAE L BROMO iy
o AR AR AE B A
1.2 FiRERBIRNT

Ji K5 e (RPN Z8 3 PAM 2R BE R AL K 5 1 15
J8) 2R AT AR T o K IS PR A
BhPEAN S K AR 2 RIR AR T AL RCR = A

@ R KT Ve IR R T 1 5 2 P B
KRR AE A, DT i AR 7K 0 28 %, AR A i
BRI RER o 5 0 B A 15 D 2R P ) TR 2R 45 T
EVEA WL AORAR A P D5 T, b A
PLYI LR ISR (HA) Ll I PR R A= 0™ ) (SMP) 25
KIRTEA WL, LA BB K 2550 PAML, iX 2R 9) J5it 22 14
IS Ve SR o X ORI 3 AT T L K5 e Y
FhRLATRAE LBy, LR R P i

@ FAKE HIRPRIK AR ERES K 55
ZEK CH K SRES GRS T5 e NUR R A 5
H gl B LB 5 59 455K -5 15 TR BURAR AR
FH#8 , Al i MU K 2% bR — w0 spA A 58 42
%5 H K 5 15 Y OB TC AR EAE AT, AT el AL BB
IKGEAFBR . WK TG Ue I & K R 32 B HLUB K %
F BRI, K ARG M AE [ oK, 2 S EOR
AL B 7K st A 25 B A A Ay K s 2008 i ) P A
B e, 18 TR B S K SN B U SCR
I H Ui & R ITREROCE AR
2 ARETFRE BT *
2.1 ITEEHR

PLHTEAE A B C =K HY PRI T i3

<10 -



www. cnww 1985. com

W55 RAR IR T AL AR R A A AR R KT 8 5 R,

FH40% FHSH

OB G, Ho A KT AR TR A B A
HALPR K FH et Rz 17 7 L (WA 1) ,B.C
KT R B B EEAEA . A BLCOK TR AEIK
P4 71k 50x10*, 15%10* . 15%10* m*/d, A 7K~ 7K 5
SR, B COKT K IR A K PEAK , A (B IK T 1A i
IR MBSO KHL, Cok T 2R FH £ 5 AT K HIL .
KT HEPR K S {5 Ye hb B AR I Sk e 4 PAM 1
B LA K L 0 BRI R A (R BH AR ) $4E AR R
1k,

ﬂ&?&gﬁﬁl"i}%
7l
FRERIA Ly o MR
L I* fww#ﬁg_l_’_lﬁu 1 L
e | raoe || mokin = s R

PAM Fh

E1 AKX SiRAGERRE
Fig.1 Flow chart of sludge treatment in A water plant
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Fig.2 Flow chart of heat pump low-temperature drying

machine
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Fig.3 Flow chart of solar heat pump low-temperature
drying machine
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Fig.4 Moisture content of inlet and outlet sludge and

specific moisture evaporation rate in heat pump drying
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Fig.6 3D EEM:s of supernatant from waste residuals
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