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Abstract:  Aiming at the low drying efficiency of sludge with high moisture content or high
viscosity, a pilot study on municipal sludge low-temperature drying process was carried out. The reliability
and adaptability of the low-temperature drying equipment was verified by using double air duct and large
air volume technology, and the influence of different operating parameters on the energy efficiency of the
unit was discussed. The pilot unit ran continuously and stably. When the drying temperature was between
55 °C and 70 °C, the moisture content of the sludge was reduced from 80% to less than 30%. The average

unit energy consumption of water removal reached 3.72 kg/(kW+h), and the energy consumption of wet
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sludge treatment was 192 kW -h/t.
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Fig.1 Schematic diagram of pilot scale test
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Fig.2 Operation datas of the unit under target moisture
content of 60% and 40%
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Fig.5 Performance of the unit in continuous operation
MU ESLEITH FESBLER 1. R, &
SLis A7 A FOF- 18 K 3 81, 1% IR Y5 8
8 471. 3 kg, VR U8 &K # K 30. 9%, 15 2115 e
2240.0 kg, BR7K 6 231. 3 kg, FEHL TN 1 675.2 kW -
h, 4 SWER # 3. 72 kg/(kW -h) .

F1 HAEEEBTHEESHY
Tab.l1 Main parameters of the unit continuous
operation
EiE AR SHUH s [
T % 100 et /kg 2240.0
TR BR/C | 70 IR EIKE/% | 309
U A /h 53.67 SB/D i kg 6231.3
FETAREEC | 69.6 FERL /(W - h) 1675.2
Hle /g 8 471.3| HL{ FEHL & /(kW-h-h™")| 32.4
PRFIHEKFEI%| 81.1 | SWER/Akg-kW'-h™") | 3.72

2.6 SWER SgEsENT

A 5T 5 HAl L T2 09 SWER FIREREXT HL 4%
RUWER 2, ATHL A A R 1 RTS8 M 80% T
1k 2 30% (1) fg #E N 192 kW -h, 75 U8 i & F& AL T

+ 119 -



%3945 11

i 2 K He K

www. cnww1985. com

71. 4% ,SWER 3. 72 kg/(kW -h) , 5 £ 45 84 X GBEHL
HA L, A RGN SWER &8 . %F HSCHR[S ], kb2
AR 4A K 5 e B AR RIR TRk & 8175
dJ5 B 14.98 t 5 K %24 80% Y T BLi5 e T L &
30%, P R TR EE M 3. 44 1, RIB R N 11,54 10 &
TFE AR 1 75 Je A RERE M 231. 3 kW +h, 1y

SWER M 3. 33 kg/(kW +h) o T BE B K H2 AR FR AR
T T2 5 K BH el B A28 T 45 4 il By g
ORI A T2, HAb B 5 I B REFE — A, 40
WA 131, 7 F1148. 5 kW -h/t, Z5RF 1k N HARR IR T
A HE AR b BRI IS U 1Y BEFE R 250. 7~335. 0 kW - hit,
SWER 4 2. 45~3. 56 kg/(kW+h) .

2 SWERBEFEITLLEER

Tab.2 Comparison results of SWER and energy consumption

i H bENAT BN G &SR TAEEAR SWER/(kg-kW™'-h™") | fEFE/(KW -h-t")
e WRGE R R T 1h 3.72 192
Ao i 80%30% XA (G T 2.70~2.92 212~235
SCHRIS] e 80%—30% 15 RAGR T b i % 3.33 231.3
SCHRI6] T 809%—20% TREE LK +IKIR T4k — 131.7
SCHRIT] [iEd 65%—45% KRG+ T4 2.45 148.5
SCHRI8] Tl — PAEIFFRR T 2.66 250.7
SCHR[9] Tl 85%—30% PR Tk 3.12 251.4
SCHR[10] T 60%—25% ARGR T R 5 3.56 291.0
SCHRI11] T 809%—40% RIRIAT A A (F577) — 281.2
CHk[12] [iEd 80%—40% R F s Bk T4k — 335.0

W BEREN 1 GRS YR AYREHL I, B SCRR IS B 20 o i, D42 HL A Bl H B 4T 580 A
3 &i# 2% 3k
D ZHLA R R N W R g B — [ 1] (R, sk, skggih . 15 RMEME T AR

E R e RN RA P o HORSE 444, 7 TTATEE , i
SR R AR e AR TROCES D s A SR AR K
FEAT BN (B A BN TC Lk 4G 19 45 Jo -2 5% 0 (1)
PN 0. 8% ,FE T LN

@ Wik RGeH, VRS KR 26 KR B
15 T A [ 5 B 7 326 XU B2 1 T s, LA
SWER A B F B#, 2432 17 4 60 °C A2 A7 I,
SWER A fe M o EF XA H e 5 KR, ik Kty
100% B}, {51 TAL B [ ¢ (SWER fH# K .

@ WLAHREE LR E B AT, MEAH RS/ ] XU
JE I Bh R BE 50N, 2/ 10 XU B 7 s Y 95 Y1 R i)
TE+3% G NP8 . 1508 /0 5 e s 3 B br
R & K S SWER M 3. 72 kg/(kW +h) .

@ TS U8 P AR A KO DL S A SEHLA )
MRS B S ECT b R S AT . AR
SEIRTTH, TR EERA BE L5 | AL B A BRI KX
SR R R AL TS AR Al A T TS YR IR
FEREAK TR, B 5 KRk 80% i 15 e T4k 3] 7
IKZR A 30% (I RERE N 192 kW -h/t, 75 I8 i P& AR T
71. 4%, BERL L B .

IS4
w

HG IRV [T]. PR T, 2021,39(2) : 121-124.
FU Weiliang, ZHANG Chengzhen, ZHANG Xukun.
Discussion on the existing problems and advantages of
heat pump low temperature drying of sludge [J].
Environmental Engineering, 2021, 39(2): 121-124(in
Chinese).

s, R, R 4F . TSI TR 3h ) A
P B TS B AL ()], Rl TR =4, 2017, 33
(17): 216-223.

ZHANG Xukun, LIU Shengping, WU Qingrong, et al.

(2]

Drying kinetics and parameters optimization of sludge
drying at low temperature [J]. Transactions of the
Chinese Society of Agricultural Engineering, 2017, 33
(17) : 216-223(in Chinese).

WL, R e, Roe, L WIS KRBTSR AR
RO R A R CA N NIPNRE Y S N =
2012, 27(4): 52-56.

XIE Yunjiang, WU Zhonghua,

[3]

WU Long, et al.
Low-temperature convective drying characteristics of
municipal sewage sludge [J]. Journal of Tianjin
University of Science & Technology, 2012,27(4): 52—
56(in Chinese).

(4] R 759 T BOR SC5E R ma IR 1 50

+ 120 -



www. cnww1985. com R & 5k T ORGE KRS R A 6 35 RAK R T4 XA 5

wh

%3945 %11

(6]

[J]. HokEA, 2020, 39(52): 60-63.

ZHOU Zhanghua. Application of sludge low temperature
drying technology in a WWTP [J]. Water Purification
Technology, 2020, 39(S2): 60-63(in Chinese).
PR, BN, WEE L E . RIS RIGE T
AT IBATRIA—— AR 2B & X V5 KA #1
BILy]. A hedRTT, 2019,5(15): 131-132.

LIANG Huajie, WANG Jie, MENG Jianguo, et al.
Analysis on the production and operation performance of
low temperature sludge drying equipment—take a
sewage treatment plant in an economic development zone
of a city as an example [1]. Intelligent City, 2019, 5
(15): 131-132(in Chinese).

PR, AR, BRIL, AF . JESEIR I KA A IR
TATZHTEE G RAIRT 1] P E KK,
2020,36(16): 105-110.

YAN Yingying, MENG Chunlin, LIANG Yuan, et al.
Continuous  deep  dewatering coupled with  low
temperature drying process in Yingtan Sludge Treatment
Plant[J]. China Water & Wastewater, 2020, 36(16) :
105-110(in Chinese).

erely, WAL RIHBEPGETGIE TIREART]. Rk T
P44z, 2012, 28(5): 184-188.

RAO Binqi, CAO Li. Technical research on sludge
drying by solar energy and heat pump [J]. Transactions
of the Chinese Society of Agricultural Engineering,
2012, 28(5): 184-188(in Chinese).

WEEW), skor . PE-IEF KL LT T5 D L34
W REFIBERERINTLI]. BB R E ik CTRNRD , 2020,
42(4): 321-326,403.

PEI Fengchu, ZHANG Likui. Heat transfer process and
energy consumption analysis of heat pump-—circulated
wind for drying sludge technology [J]. Journal of
Nanchang University (Engineering & Technology) |,

2020, 42(4): 321-326,403(in Chinese).

(9]

[10]

(1]

[12]

SRRAL, B, Wee e, 2 . PR ARIE T
ARAE T 5 e AL P AT ] TAEPLAR, 2021,
51(11): 83-87.

ZHANG Chenhang, WANG Lisheng, CHI Jijun, et al.
Discussion on application of heat pump low-temperature
drying technology to industrial sludge reduction [J].
Construction Machinery and Equipment, 2021, 51
(11): 83-87(in Chinese).

Ak MAIRIRG R T RGEBRGTT]. TR,
2019, 37(S1): 757-765.

ZHU Youfa, Design of closed low temperature sludge
drying system [J]. Environmental Engineering, 2019,
37(S1): 757-765(in Chinese).

RS, AT, S22 WIS TR AR TR AR
AR T [J]. 4K HEK , 2020, 46(S1):
193-196.
TANG Xulong, SHI Shanshan, PENG Xiaorong.
Comparative study between steam drying technology and
low temperature thermal drying technology of sewage
sludge[J]. Water & Wastewater Engineering, 2020, 46
(S1): 193-196(in Chinese).

g, WA TG IRRIR A BOK T T RN
M. rEZKAEK, 2017, 33(12): 71-74.

LI Liang, SHI sludge

Huiting.  Application of

dewatering by low-temperature vacuum dewatering

technology [J]. China Water & Wastewater, 2017, 33
(12): 71-74(in Chinese).

<121 -

EEBN X TEIE(1986— ), &, ] HREEN, 1, U
Vi, F2 BRI ST ) R s e v b S AR IR AL
IRAL B A

E-mail : 563682866@qq.com

Y #m B #5:2022-05-23

& Bl H #1:2022-09-05

(% AT2E%)



