Journal of the Korean Society of Marine Engineering, Vol. 40, No. 3 pp. 152~156, 2016 ISSN 2234-7925 (Print)
J. Korean Soc. of Marine Engineering (JKOSME) ISSN 2234-8352 (Online)
http://dx.doi.org/10.5916/jkosme.2016.40.3.152 Original Paper

EAPNES

o|N

HE 553 A 25 o83 dHa €4 9 2719
A

E
& oS oG A FAA B AT

(Received January 13, 2016 ; Revised March 8, 2016 ; Accepted March 25, 2016)

A fouling mitigation device for a wastewater heat recovery heat pump system

using a bubbling fluidized bed with cleaning sponge balls
Jong-Soo Kim'"- Do-Bin Kim*> Jun-Ha Kim’

Lok v A9l SIEREL ANAEE 55Y, 37 B ke 5o SIEFZY] Ao ARt S Ry
Blo] e9s 9hstr)7]7] flske] deol §ls vt (bare wbe) Aug7|7F F2 AREH I Q. titite] d AFE e
S zae d5Sd AEE F2-ed o Ao, sEHL Aes FASHI e, mEbd E dtid e
Uk dugy] sHel A BlE frees FAA7IAL A 28 ARSSte] # o5 shEys AT AAE N
shelnt. A 2o, Wk 20T, 5 2= 40T, ¥ WS % 100L/h, F2 | 2o & 500, dushy] uF
0.161n" oJth. AFAI} A4 = glo] MEREITL AT Aol vlEfEsel sl A9l vs) s&ol o) 4
el A ATl of 56% wasen, AA Ee] Mg WErk 8,000(Number of ball/m’) & W, &l ojsf Y€
T+

Abstract Wastewater heat recovery heat pump systems use heated wastewater from public baths or factories as the heat
pump’s heat source. Generally, this system uses a bare tube evaporator. In the heat transfer process from wastewater to re-
frigerant, thermal resistance is caused primarily by fouling deposits on the outside surface of tube. Fouling directly increases
thermal resistance and decreases heat pump efficiency. Thus, it is desirable to eliminate fouling. In this study, we fabricated a
fouling mitigation device using a bubbling fluidized bed with cleaning sponge balls in the wastewater bath. Experimental
conditions were as follows: 20°C cold-water temperature, 40°C wastewater temperature, 100 L/h cold water flow rate, and
0.161 m? heat exchanger surface area. Experimental results showed that the thermal resistance of fouling decreased by 56%
with the fluidized bed alone and by 86% with both the fluidized bed and cleaning sponge balls.
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Figure 1: Schematic diagram of experimental setup
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Table 3: Experimental conditions
Parameter Specification
Cold water temperature(C) 20 £ 0.5
Hot water temperature(C) 40 = 1
Hot water quantity(L) 50
Cold water flow rate(L/h) 100
Sponge ball diameter(mm) 15
Air bubble velocity(m/s) 1
Table 4: Test cases of experimental condition
Bubble Ball number Ball
Case | Chemical Fluidized density volume
Figure 3: Cleaning sponge balls No. agents (number of ratio
bed ball/m®) (%)
Table 1: Specification of water bath and heat exchanger 1 X X 0 0
Parameter Specification 2 X 0] 0 0
Material Acryl 3 X o 2,000 0.35
Water bath - 3 >
Sll\ie(mml) 680C><230><500 4 X 0 4,000 0.70
ateria opper
Heat Tube O.D(mm) 9.52 5 X © 6,000 1.05
. LD (mm) 3 6 X (0] 8,000 1.41
exchanger Length(m) 5.38 7 0] X 0 0
Surface area(m?) 0.161 8 0 0 0 0
9 (0] (0] 2,000 0.35
Table 2: Specification of measuring equipments 10 o o 4,000 0.70
Equipment Specification Manufacturer 11 o o 6,000 1.05
Flow meter | CAOIOL, 120~1200 OVAL 2 ) o 8,000 a1
kg/h
. UDT-2525, 120L/min,
Air compressor 1 5kW UDT Table 49|41 A4 2 /5 Axp)s d59 44
Heater 2.5kW WOORY heater A B2 4= (Number of ball/m*)o|™ 2] (1)3} 2t} Table
Thermostat OKE_6710HDC’ K-TEC 4o A7 & A2 8](ball volume ratio)= HFZ E(HF)
19:9-999C o AHe e A 2l A=) wesoleh
Model No. :
Data logger MX100 Yokogawa
_ Number of ball M
Volume of waste water bath (m?)
22 MEYH
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