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요 약 문
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SUMMARY

It is essential to remove moisture, dust, and hazardous gases in the

indoor air of broiler houses. Because of the inflow of outside cold air in

the winter season, there are large consumption of the heating energy and

nonuniformity of the temporal and spatial temperature distributions in

broiler houses. Thus, it is difficult to maintain stable and appropriate

thermal environment.

The conventional forced ventilation systems cause excessive heating

energy loss and thermal nonuniformity. They lead to economic losses such

as decreasing the rate of chicken growth, occurrence of respiratory disease

due to thermal stress, increasing the death rate, rising cost of heating

energy, etc. For keeping stable chicken productivity and boosting chicken

farmers’ income, it is essential to develop a ventilation system for broiler

houses, that can save the heating energy consumption and minimize the

occurrence of thermal nonuniformity in broiler houses.

In this research, a ventilation system for broiler houses using HRV (heat

recovery ventilator) was developed, that is able to recover the energy from

exhaust air effectively. Also, the thermal distributions, which are expected

when the system is applied, are analyzed and the operation plan of the

system was presented for maintaining the appropriate thermal environment

in broiler houses.

Because the internal environment of broiler house is very dusty and

humid, there are great possibilities of problems, caused by dust covering,

water condensing, and ice freezing, in the heat exchanger of HRV. So,

different from the HRVs for residential buildings, the HRV for broiler

houses must have structure that can excrete and eliminate the covered

dust and the condensed water naturally and easily. And, when the

condensed water freezes, the system takes in this freezing situation and

de-ices the ice in short time automatically. The heat transfer efficiency and

the ventilation air-flow rate of HRV for broiler houses, developed in this

research, were 75% and 3,000CMH respectively. And, it was also designed

to perform the automatic de-icing function.

In this research, the ventilation system for broiler houses was completed

by combining the newly developed HRV with the existing exhaust fans. This
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system was installed and tested 7 times in the typical broiler house

constructed with concrete blocks and located at Eumsung in Chung-Buk

Province. The test results showed that the heating energy cost was saved

by an annual average of 65%, and there was no occurrence of the

respiratory disease due to the thermal nonuniformity. The same HRV was

also installed and tested in the american style broiler house located at

Summerton in South Carolina State, U.S.A. As expected, the heating energy

savings were running at 50%.
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Ventilation

Period

Time duration

hh:mm

Air temperature ,°C

External Low Avg. High Lowest Highest

1st
12:11~

12:25
28.3 29.6 30.2 30.7 28.7 30.7

2nd
14:43~

15:10
26.4 29.1 30.9 32.0 27.9 33.6

3rd
16:15~

16:35
27.7 30.9 32.0 32.7 29.5 33.2
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0.5 m height 2.0 m height

a) 12:14 b) 12:18 c) 12:24
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0.5 m height 2.0 m height

a) 16:20 b) 16:25 c) 16:30
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Plane 1-1 Plane 2-1 Plane 3-1 Plane 4-1 Plane 5-1

Plane 1-2 Plane 2-2 Plane 3-2 Plane 4-2 Plane 5-2

Conventional ventilation case: 5 exhaust fans 10 side inlet slots installed

Conventional ventilation case: 30 side inlet installedLocation of duct in HRV ventilation system case

Plane 1-3 Plane 2-3 Plane 3-3 Plane 4-3 Plane 5-3
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0.4m away from the wall

Length-line-1

Length-line-2

Length-line-3

Conventional ventilation case: 5 exhaust fans 10 side inlet slots installed

Conventional ventilation case: 30 side inlet installedLocation of duct in HRV ventilation system case
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(a)  Conventional-ventilation case (-15℃)

(b)  HRV-ventilation case 
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Sampling position
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Condensation modelNo-condensation model
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Plane 1-1 Plane 2-1 Plane 3-1 Plane 4-1 Plane 5-1

Plane 1-2 Plane 2-2 Plane 3-2 Plane 4-2 Plane 5-2

Conventional ventilation case: 5 exhaust fans 10 side inlet slots installed

Conventional ventilation case: 30 side inlet installedLocation of duct in HRV ventilation system case

Plane 1-3 Plane 2-3 Plane 3-3 Plane 4-3 Plane 5-3
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트 단 도Fig. 3.5.12
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Experiments Parameters Test conditions

Basic condition

(no condensation)

RA temperature 28.2 ± 0.2 ℃

OA temperature 10.1 ± 0.2 ℃

Relative humidity 25.0 ± 2 %RH

Flow rate 50 to 150 CMH

Effect of

condensation

RA temperature 28.2 ± 0.2 ℃

OA temperature 10.1 ± 0.2 ℃

Relative humidity 68.0 ± 3 %RH

Flow rate 50 to 150 CMH

Effect of outdoor

air temperature

RA temperature 28.2 ± 0.2 ℃

OA temperature

10.0 ± 0.1 ℃

5.0 ± 0.1 ℃

-0.1 ± 0.1 ℃

Relative humidity
25.0 ± 3 %RH

70.0 ± 3 %RH

Flow rate 100 CMH

Effect of room air

relative humidity

RA temperature 28.2 ± 0.2 ℃

OA temperature 10.1 ± 0.2 ℃

Relative humidity 20~80 %RH

Flow rate 100 CMH

Table. 3.5.4 Test conditions
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Fig. 3.5.43 HRV Controller

(M type)
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곡선HRV P-Q
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도 해빙운 차 모Fig. 3.5.60. (2 HRV)
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Fig. 3.6.2. 앙 어장Fig. 3.6.3.

Fig. 3.6.4. HRV DUCT 도Fig. 3.6.5.
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계사 복합 시스 실험 장Fig. 3.7.1.

충 계사 가 창계사( - )

드 착 연료탱크Fig. 3.7.2. 드 타 거Fig.3.7.3.
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비 동 계사 내Fig. 3.7.4.

실험동 계사 내Fig. 3.7.5.
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실험 계사 실열량 한 실내 도Fig. 3.7.6.

실험동 동(2 ) 비 동 동(1 )

시간(hr) 12 12

등 비량(Kg) 77 67

시간당 평균 열량(Kcal/hr) 66,055 57,476

실내 평균 도차(
o
C) 42.0 42.3

열 실계수(Kcal/hr K) 1,573 1,359
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라.

실험 량과 량 고Fig. 3.7.7.

마.
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량(CMH) ON Time(Sec) OFF Time(Sec) 주 (Sec)

1,000 30 870 900

5,000 30 150 180

10,000 60 120 180

15,000 90 90 180

량(CMH) ON Time(Sec) OFF Time(Sec) 주 (Sec)

1,000 10 290 300

5,000 10 50 60

10,000 10 20 30

15,000 10 10 10
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계사내Fig. 3.7.8.

한 결Fig. 3.7.9.

실험결과.
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차별 실험 간Table 3.7.5.
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차 사Table 3.7.6. 1,2

차수 추 출하 에 지 사용량 등(L)-

1 11-01-14
비 동 실험동 비 동 실험동 감량 감 (%)

11-02-16 11-02-17 3,202 1,497 1,705 53.2

차 실험 에 지 사용량 등Table 3.7.7. 1 ( )

차수
사
( )

실 추수수
추수수( )

출하수수
(%)

평균 량
(Kg)

사료요
( )

1

비 동 33
23,700
(23,000)

22,781
96.1
(99.0)

1.648

실험동 34
22,700
(22,000)

21,935
96.6
(99.7)

1.711

합계 평균( )
46,400
(45,000)

44,716
96.4
(99.4)

1.652
1.725
(1.81)

2

비 동 35
21,900
(21,200)

21,287
97.2

(100.4)
1.968

실험동 35
21,100
(20,500)

20,593
97.6

(100.4)
1.972

합계 평균( )
43,000
(41,700)

41,880
97.4

(100.4)
1.970

1.66
(1.83)
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차수 추
출하 에 지 사용량 등(L)-

비 동 실험동 비 동 실험동 감량 감 (%)

2 11-03-24 11-04-28 2,359 852 1,507 63.9

3 11-06-03 11-07-04 11-07-02 128 95 33 25.8

4 11-07-22 11-08-23 125 105 20 16.0

5 11-09-23 11-10-21 11-10-20 1,254 578 676 53.9

6 11-12-08 12-01-06 4,575 1,671 2,904 63.5

7 12-02-02 12-03-04 4,577 1,373 3,205 70.0

합 계 13,018 4,674 8,344 64.1

차 실험 에 지 사용량 등Table 3.7.8. 2-7 ( )
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별 도변 차Fig. 3.7.10. (1 )

별 습도변 차Fig. 3.7.11. (1 )

난 에 지 누 사용량 차Fig. 3.7.12. (1 )
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별 도변 차Fig. 3.7.13. (2 )

별 습도변 차Fig. 3.7.14. (2 )

난 에 지 누 사용량 차Fig. 3.7.15. (2 )
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별 도변 차Fig. 3.7.16. (3 )

별 습도변 차Fig. 3.7.17. (3 )

난 에 지 누 사용량 차Fig. 3.7.18. (3 )
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별 도변 차Fig. 3.7.19. (4 )

별 습도변 차Fig. 3.7.20. (4 )
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별 도변 차Fig. 3.7.21. (5 )

별 습도변 차Fig. 3.7.22. (5 )

난 에 지 누 사용량 차Fig. 3.7.23. (5 )
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별 도변 차Fig. 3.7.24. (6 )

별 습고변 차Fig. 3.7.25. (6 )

난 에 지누 사용량 차Fig. 3.7.26. (6 )
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별 도변 차Fig. 3.7.27. (7 )

별 습도변Fig. 3.7.28.

난 에 지 누 사용량 차Fig. 3.7.29. (7 )
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비 동 도 량Fig. 3.7.30.

실험동 냉 도 량Fig. 3.7.31. ( )
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주South Carolina Summerton

Summerton
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실험 장Fig. 3.7.32. Summerton

창계사Fig. 3.7.33. Summerton
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실험용Fig. 3.7.34. HRV

Fig. 3.7.35. HRV and Broiler House Controller

용Fig.3.7.36. HRV Duct
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주South Carolina Summerton



- 325 -

주South Carolina Summerton
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새 운 냉 알고리즘 용한 결과 도 량Fig. 5.1.1. ( )
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차수 추
출하 에 지 사용량 등(L)-

비 동 실험동 비 동 실험동 감량 감 (%)

2 11-03-24 11-04-28 2,359 852 1,507 63.9

3 11-06-03 11-07-04 11-07-02 128 95 33 25.8

4 11-07-22 11-08-23 125 105 20 16.0

5 11-09-23 11-10-21 11-10-20 1,254 578 676 53.9

6 11-12-08 12-01-06 4,575 1,671 2,904 63.5

7 12-02-02 12-03-04 4,577 1,373 3,205 70.0

합 계 13,018 4,674 8,344 64.1

차 실험에 에 지 사용량 등Table 5.1.1. 2-7 ( )

주South Carolina Summerton
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1.
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주 의

이 보고서는 농림수산식품부에서 시행한 첨단기술개발사업의 연구보고서

입니다

이 보고서 내용을 발표할 때에는 반드시 농림수산식품부에서 시행한 첨

단기술개발사업의 연구결과임을 밝 야 합니다

국가과학기술 기 유지에 필요한 내용은 외 으로 발표 는 공개하여

서는 아니 됩니다
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