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Abstract

With the acceleration of urbanization, the sludge production of sewage treatment plants has in-
creased sharply, and traditional disposal methods face dual challenges of environment and econ-
omy. This paper takes the harmless resource treatment project of sludge in a certain place in
Shaanxi Province as an example to explore the application of low-temperature drying technology
driven by electric energy. The project adopts a heat pump coupled low-temperature belt drying pro-
cess with a design scale of 280 t/d (water content 80%). The waste heat is recovered by electric
energy-driven heat pump to reduce the sludge moisture content from 80% to 40%. Operation data
shows that the unit energy consumption of the system is 0.25 kWh/kg-H,0, and the comprehensive
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cost is 18% lower than that of coal-fired drying. Studies have shown that electricity as a clean heat
source can significantly reduce carbon emissions and provide an efficient and low-carbon solution
for sludge treatment in small and medium-sized cities.
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1. TRESHE

TBUG I AG AKCE R, &S ENY. BEELRRAE, FHEEAMUG 5 R ZKi5[1]. ¥
guil, FREIRES Ve R 6000 i, (HIEFEA AL ERAE 60% [2]. fEauibE 770, L
IR R IR SR IETE G A, AR RERE R . BB R RN (3], Eie T AR IE S A
FEAREKE, AT e akhb BACE, HA IR T4 (<100°C) M RE Rmy . SR #8321 4]

PIRE R TR ARIZ G, BB BARBUR, AFRRHESOREE = (R 0.85 kg CO2/kg H20) [5].
HL AR X BN AR B @ T 1 R VR TR ER OB A SR Y, RERULL(COP)FIIA 3.5~4.2, RCHL# 22 M1y
fit 60% LA [6]. PG RtAr TZRE LXK, JErmKIbE & TREKERFRX, HRERM™H . OH ik
WEARAE VGBI AR, TGS V5 (40% B /K Z8) AT W [ AR e F, T B DX 3 R A B AR [ 7] o ASHIE 72 45 &
THERE, RAHTEBRRE TR ZG M, NFEKTHRES% .

2. SRIKRE TR

T U ARG LA 3 R ) FH B i A AR 0 T s 00 T4 = TR TS TR AT IR AL T, Wi <
PRAEIR NI BEIAIE VA BERR IR P 7 AR TR S

FAb BTSSR R ZE R GRS TG IRBCR It R TE e M A FE R NG T, 15k
BEAN TN G B i, LRI TREET1h. Y14 M i5 e B N T = i s bl B, B
BT E TR R R < 80°C)#E N TR 2 5 YRR BT T, K48 BUK 28 S ARG
HENBRIBAGE A BERRIE, KBRS BESKHEE, BRBAGE T SR B2 — AN
TEIRMIE R, oSS

PG BB N 60°C~100°C, FEULIRE F/K 4 LRSS B A K . IR R — R
HIAREHR RS, ATk R A ES LAEICRIA
3. IERTFHARSGRIT
3.1 BitsRETITZRE

TH AL FE A S P AR W — 11 150 t/d (B/KEE 80%), PR A 280 t/d. 5 kIR 5 XA 7
FEIG KRB, BN E & 45%~55%, HE&JEIRAR R (HEtis KA ER 5 e Ak B R A I AR 5D
(GB/T 23485-2009). T ZmARAHES RN R IG. TR, FRICAE KB IG, FRHRIE R IG L K&
AHPER KRG, R 1

L 5 REWCRIGR RAEMETR IR, T5IRAIE 51 05 5 BT B ERG, 40U e FE s AL
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> ER

A ETACHRTC. AT & SRR IRE E, B PR EERHEYE & 7K 300 L BT 2R (80%), MJE S T1LiE
AL EIHL

2. PRI R RGMZ O, BAEGRTAHAEERAEZER . iR EdHEERREATUN, &
TR 5 S BE N T VISR R R3S YR AR5 2 0 ¥ N AR AT AE A W b, A IO A7 JEE B bR B T
S5 TSI . BT BN BRRARE RS, W R EERERK D, BaindTHR S0
WA, SERTERAH. THETHEIE S /KRR 40%, )58 EEK.

3. TRHEAE K VR TT i TR IEN L 7598 TR S AXUR e ORI HLAL R . 40 Ja 75 Je 42
BCRENLEEA TR, 0 il IR I TR TC R e frs HLEE R IB TR % . TR R 5 Yl i X
IR BRI IE BANS A, IR VRS E .«

4. TRERIESRTTH T HERNG IR S B2, R . HEERE I & [ R8T 16%0, RIET
B TR K ZE 40%)318 i 35 TR XU e iR dn s AL E N EDRHG, 5 38 T5 Y8 78 0B & Ja BE N T BT
IO BN RGO, iR RGUREIEAT .

5. WHIKAEIARICN TR LA A BRI, B PEP KA . WA R AR . R HKAE R ST 1S
Wiah, WCFls Tl R A R RGE, A A BSOS ORI, SEPUTTREREAE.
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Figure 1. Process flow chart
1. IZRiEE
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3.2. REgERER

PEEHULH 206 UL i v e VR () 30 B 1200 kW), 25 R IRLEE 25°C AR 75°C
FALENL: BHALABNN S L5, D Tid, 1EE . PRl =B, (5B IHE 40 min~60 min;
BRI PLC 2R G892 W IS5 Y6 5 7K S8 (Tl A8 2o A ) 5 B XGRS, h 2 4 e 5 B2 5 XUk .

4. BEITHR
41. gEREEEFM
RS L BEVHAE 0.25 kWhikg HoO, &5 e (B 7K H 80%[£ LA 40%) 43 HiFE 180 kWh.

fZHLH 0.6 Jo/kWh T, BEHERA 108 Jo/t, BRINATH(AL) 150 To/t) MK 28%. 454G 14T HL O SR
(B HL L 40%), RisAT 9 H T 408 200 JiTt.

4.2, INEEWER

TALIEFE 4 84T, HaSy NHHERUKE 43 <l mg/m3. 5 mg/m?, il GRS SHEbsiE) (GB
14554-1993). PrEIFELE G KIEH T @M A=, LI EESBEML S TRk . 24 a R EoR, CO, HE
RN 0.12 tht 157, BIRIET IR AHE 76%.

4.3. BEMSH

L EIR, REEISRAE VLR IS (40%~60%). HEEIRE(-5C~35C)1L F, W SKkERE
7E 38%~42%, W& AR >95%. MFEHK KIS EM HBIBRFE G hiR), KHIMLEEEIEN S,

5. Zit5RE

T I B PG 4 S b5 U8 F T A TRE I SEBRR b, A S AR DA R Bk i

1 BARAATHERM T ER %

ATH KRR RER NPT 2, fEEE <80°CHIZMT, Bl BRIE AR LI S IIEHF
PR, BB R 5 K 2 M 80% R4 22 40% . F 40K I3t P sUAE I S, A0 72 o A = AR 8 SR M,
W GRS YHEARAE) (GB 14554-1993) I ER . B X 2 S M RIMCRIE AR, F KRR PRI
THERE, HE5R T RBMARE AL

2. BERES AT BTG T R

SEM AT BERE N 0.25 kWhikg HoO, Mij5 e AL B FEAFEL) Sy 180 KWhit, #ZHLAN 0.6 Ju/KWh T8, E#%E
BT AN 108 Jult. 5 RIS TH(150 Ju/)FH L, BEHEATRAREML T 28%. 4544 Ll 40% (1%
HL SRS, I AT 9 FH AT LI 200 JiG, SUFaaE i .

3. MRAG R H

THURGLI T &HWIET, R BAMERIRBE s, 273 HS 1 NH-HFBOKR B
A3 MR T 1 mg/me A1 5 mg/mé, 173l 2 1B S CRAHR TSR

TG HIT5 IR (B 7K 40%) B4 50 i IR IGe FAMEL, mT 5 48 b A 08 | HEAT B R AE ek v, AR mT
TEEM AR, ST VR BEIRA R RO E R AR E k. R AR CO, HEBGRE N 0.12 th 15
Ve, SHETA6(0.85 Ut 5 UR)AHEL, IRAHFRURIE R 76%.

4. RGUBATRAGE AT A] FEVE R

SR MEAE o, RAEAETIRA PR & =% 5)(40%~60%) H35 & (-5°C~35C) B M &1+ T,
HVE & K EFAELE 38%~42%, V4% T 2R ARARTE 95% A . R BEML PLC $2HI R 4%, hA W aik
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JERERRGE , PRbE HURL R AR E M . IR ZR AR F SHERAR DhBE(6 /NN X)L Ik R4 FRAIE €, R
b R G KRS E I8 1T
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