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SUMMARY

1. Subject:

The study on heat exchanger with in-outlet fan for livestock building

2. Object of development

o The temperature and ventilation are important factor to animal breeding
farm, because the productivity of breeding is influenced by these factors.
Especially in massed animal breeding house these factors are serious. In this
point of view, present management of environment of animal house should be

improved.

o The object of this development is heat exchanger for animal house to
save energy, good ventilation, providing favourable environmental animal

house.

o The development and application of heat exchanger will reduce various
kinds of animal diseases, and contribute to productivity which results

manufacturing cost of animal products.



3. The details of development

o The main object is development of heat exchanger for animal house, that
have studied many kinds of animal house and finally decided the type of heat
exchanger which withstand against dust, providing high efficiency and low
manufacturing cost.

After development of prototype, it applied to animal farm to test efficiency

and effect of breeding.

4. The result of development.

o Investigated temperature difference between inside and our side of pig
house and cost of heating per one swine which are as follows.

- Average temperature difference between inside and out side of pig
house : Kyung-gi area(17 ), Jeon-nam area(12 ), Kyung-nam area(10 )

- Heat cost per one swine : Kyung-gi area(1,250 Won), Jeon-nam
area(850Won), Kyung- nam area(833W on)

- Measueed ammonia gas(NH3 inside of pig house ranged between
10- 13PPM, but carbonic acid gas was neglectable.

- Investigated temperature difference between inside and outside of
chicken house was: 2 difference 18%, 2-4  difference 35%, Over 5 was
35% which shows small temperature difference of chichen house is more
important than pig house. On the contrary, ventilation of chicken house was
worse than pig house. consistency of ammonia gas was: below 5ppm 18%,

5- 20ppm 42%, over 20ppm 36%.



0 As a material of heat plate, used rolled aluminum thickness of 0.156MM
and span of 500MM. Rolled alumium was pressed by wide upper and lower
two gears with 9mm heights and 12mm pitch with flat for better heat
transfer(ref. Fig 2, Fig 3).

Stacked heat plat and dimension of heat package was 1,020mm(W),
930mm(D), 520mm(H). Mounted two propeller fan at both side of heat

package together with dust filter. total weight is 70K g(ref. Fig4, Fig5)

o Field tested in pig house for one month. The efficiency of prototype heat
exchanger unit 78%. Compared feed efficiency of two pig house where one
installed heat exchanger, the other without heat exchanger.

Feed efficiency of two house was 1.46 and 1.40 that is almost same. It
means that temperature difference between was so small, because there was

indirect heating in the house without heat exchanger.

o There is wide range of application with this heat exchanger. Livestock

house, green house and other agricultural and industrial purposes.

0o To save energy and provide better breeding environment of animal
house, this heat exchanger should be supplied more widely to livestock
industries. It needs to support a manufacturer by government who can

produce this type of heat exchanger.
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