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Development of Heat Pump Use Slurry Pig Manure Evaporation Drying System

H. T. Kim

H. L. Choi

This study was conducted the slurry pig manure treatment by condensation drying of liquid from the slurry manure with
a heat-pump and electric heater combined with air flow channel system. The system was designed as liquid and solid

matters separation of slurry manure, and it can doing continuous input of slurry manure from a pig house, and it can

operated year round use for pig farms.

The separation of liquid and solid matters from slurry manure needed the prevention of solid accumulation in the system.
The system was designed as closed space from outside air space for maximized evaporation of liquid and the condensation

of liquid from slurry manure. The system can be operated the pig slurry manure treatment regardless of seasons in a year.
The separated evaporation water from the pig slurry manure by the heat-pump was satisfactorily pure water that can be

used as washing water in livestock farms. The system can applicate to about 100 heads of pig, and the proper area of
evaporation plate system was considered around 10 m’. The input electrical energy of about 15 kWh which the cost equal

to 250,000 won per month.
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Table 1 The specification of evaporation drying system.
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Items Specification
Housing material SUS 304 4T
Duct material SUS 304 1.2T
Power consumption 6~17 kWh
Maximum calorific value 192,000 kJ/h

Maximum evaporation capacity

70 Ifh, 1680 l/day

Maximum pig slurry manure
treatment capacity

300~400 heads/day

Condensation value

1,500 //day

Heat source

R22 condensation heat,

evaporation latent heat
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Table 2 Design of tests.

Main test
Testl | Test2 | Test3 Testd
13.2C 12T 31T

Pre-test

No. of tests

Average outside temperature (C)| 24.7°C
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Fig. 2 Heat pump use slurry manure evaporation drying system II.
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Table 3 The results of pre-test.

Tests Test 1 Test 2 Test 3
Average outside temp 247C 13.27C 12T
Power consumption 2.5 kWh| 2.9 kWh| 3.2 kWh
Evaporation condensation value | 2.1 l/h 22 lh 2.0 Vh
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Table 4 The analysis of condensation water for pre-test.

Items Tests Test 1 Test 2 Test 3
COD (mg/l) 165 51 49
SS (mg/1) 6.5 5.0 7.0
T-P (mg/l) 0.17 0.17 0.18
T-N (mg/l) 0.55 0.58 0.54
Hoy 24
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Table 5 The analysis of condensation water for main-test.
Items CODw~ (ppm)! T-P (ppm) T-N (ppm) | BOD (ppm) |NHs-N (ppm) | NO;-N (ppm)| SS (mg/l)
Pig slurry manure 32,000 2344 2237.2 8252 1092 22343 2400
Condensation water 19.2 0.2084 867.16 16.2545 821.8 864.6 4
Quantity of condensation water 18 //h
Power consumption 15 kWh
Table 6 The result of efficiency verification for main test.
Time Dry temp. Relativity humidity Liquid temp. Input liquid Condensation value Power consumption
(T) (%) () (m) (m¢) (kW)
10:00~11:00 30.25 62.3 25 14200 10800 22.6
11:00~ 12:00 314 62 26.6 19000 15700 22.1
12:00~ 13:00 314 61.2 26.8 25900 15000 22.6
13:00~ 14:00 31.6 56 27 17900 16800 227
14:00 ~15:00 32.1 55 32 18700 16600 21.5
15:00~15:40 32.1 53 31.8 11100 11500 i5.2
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