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Abstract; The scaling of sewage heat exchanger in sewage source heat pump system leads to increase of thermal
resistance and decrease of heat transfer effect. In order to solve these problems, the acoustic cavitation technology was
introduced into sewage heat exchanger. The dynamic experiment table of antiscale & descaling and heat transfer
enhancement by acoustic cavitation sewage heat exchanger was established. Mathematical models of acoustic cavitation
antiscale & descaling and heat transfer enhancement were analyzed. The fouling growth characteristics, and the law of
antiscale & descaling and heat transfer enhancement effect of sewage heat exchanger tubes under different influence
parameters were researched. The results are as follows. The amount of scale, scaling rate, fouling rate and fouling
thickness of heat exchanger tubes are increased with the decrease of sewage flow velocity. The largest amount of
scaling is 106 g, fouling thickness is 0.54 mm, and fouling rate is 12.6 kg/(m”+h). Descaling rate increased with the
increase of flow velocity and acoustic cavitation action time, and the largest descaling rate is 85.7%. Sewage viscosity
has a huge impact on the various indexes and has greater influence with the smaller velocity. Heat transfer coefficient
and its enhanced percentage are increased with the increase of acoustic cavitation action time, temperature of sewage
and fouling moisture rate, and in addition, the percentage of heat transfer coefficient runs up to 53.4%. So the
antiscale & descaling and heat transfer enhancement of acoustic cavitation sewage heat exchanger have a certain
feasibility and high efficiency, and great significance to energy conservation and emissions reduction.
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Fig.1 Schematic diagram of the experimental principle
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Fig.2 Influence of velocity on amount of scaling or fouling rate
61 114
KB KT
B RERE/ NG 12
ey KRB
TSR B N 10

Blkg-m>+h™)

0.4 0.I6 0;8 I.IO 1.I2 1.I4 1.‘6 1.8
v/(m-s™)
B3 i isiREE MR E R R0
Fig.3 Influence of flow velocity on fouling thickness or rate
T AR BLG BE RAE AN RIACE T, 157K 0 4
P PRI AV AN R 157K S RS I, =22
RO B 52 1 IBK , WA 595 2 2
R B S RO RE (4 BE A bt I RN, AR
IR R B YA K AR T 2 75 /K B B T ORI {58l



5 2 3

BB A P 2 TG AR 1 B BR IR 5 5 AL e S - 169 -

JEAZ RSN, LA RELS YR (W 13K, RIS 7K 2
Y QIR Ly NI A (A2 A I AW L i
3.2 BIBIREREHR

AT IR R AR RRE J , WA P e s
AR, IFE 2R (4) TH5 I BRI R A o i o 75 =5
AR5 R 3 R B FR bR X FEAS TR |, e A PN
T BRI 2Bl 25 AV FH I R] A A8 1k, 25 SR an &l 4 o
N DR A SEI 55T 26 7 25 A B i) —
SERT, 15 7K i A, BRI Rk K, X U R
1.29 m/shf, e KBRIG R IA 85.7% , (HERYE R IF A2
— T 8 P R T 8 i A O AN AR I L, B
7 25 A AR I R) A 385 I, I i 236 A 38 3 38 K, A
50 minZE AR TAE , BB A7 R R M5 K
TN 0.65 m/s BF, Ay A 36 FH i I F At 3
T A 5 K b Al 0 o A T AR
T— GO V5 7K TR, BRIG K H & 4
A, MT5 7K 0.65 m/s I, AH R A BRI 26
B T3 0.84 F10.91 m/s BFAYBRYG . #05
TR X BRI 26 14 52 W), A BE (A B LH R 512 6 1 7
AL, T AR AR A6 1) 5 i S 508 o TS K BH B, U
W35 7K b BE X BRI A A — 5 IS ).

T B A B G D DR 2 7 A A I A 28 o
FAIEL A5 7K b B G ) SRR R, BB g 9

AR 20 0 BN, —J5 T R T 5 7K I A
TR T 5 K AR A i ) e AT, A A T
TSR L v . 73— J7 1T Fh 22 3 90 25000 m A, Ok
PN s b N R WA TS R SRR N
R LAY RS R AR PN F) R 8 /D, 8T 7K U S e —
FEARE , BRI AR BT [ 2475 7K 6 BE S Ik, 75
SNt ZRROE R, S D 25 s == AR
IR 7 2 A8 A A A ) A RS TR A g
58, MM HEERIRBOR.

901 _a1.74 m/s ——1.29 m/s
80+ —*0.91 m/s —0.84 m/s
—4—(0.65 m/s *0.45 np/s
701
60
D enl
S 50
401
30F
201
]0 L 1 1 ) & 1 i 1 1 1 1 | 1
0 10 20 30 40 50 60

1>/min
B4 FZEUEANEXBRIFENZN
Fig.4 Influence of acoustic cavitation time on descaling rate
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Tab.2 Experimental parameters of model calculation
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Fig.5 Influence of temperature on heat transfer enhancement
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Fig.6 Influence of acoustic cavitation on heat transfer coefficient
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Fig.7 Influence of acoustic cavitation action time on increased

percentage of heat transfer coefficient
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Fig.8 Influence of flow velocity on heat transfer coefficient
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Fig.9 Influence of flow velocity on increased percentage of heat
transfer coefficient
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