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Summary

Engineering phase of dairy housing systems has close connection with the milk produc-
tivity of dairy cattle, the quality of milk, extension of dairy production systems, labor-
saving in management of dairy cattle and the like.

Moreover, the rate of investment of dairy housing facilities is of relatively high level.

However, there has been almost no research effort for the improvement of engineering
aspects of dairy housing systems in Korea.

The purpose of this study is to find out general engineering problems and to recomm-:
end the improvement in dairy housing systems in Korea.

Field survey by means of questionaire, direct measurements, taking pictures and.
sketching was conducted to get necessary information for the study.

Kyung-ki Do region was firstly chosen for sampling area since it has included more
than half of the number of dairy farms of the whole country.

The results obtained are summarized as follows:

1. In overall dairy farm layout, the dwellings of workers were ignored in the light of
sanitary environment

2. The layout of stalls in a dairy barn belongs mostly to the type of double-row face-out,
which is compatible with the emphasis of manure disposal activities.

3. While the width and length of stalls were sufficiently close to the standard dimension,.
the width of mangers was much less than the standard dimension.

4. The width and depth of manure gutters and the width of working alleys were much.
less than the standard dimension.

5. The mooring equipment was mostly in the classes of chain or rope. The watering
equipment was not facilitated independantly except the one cese of using watercup.

6. The bucket milkers with one or two bucket milkers with the capacity of two cattles.
each were used as milking equipment in most dairy farms.

7. There were only few milk rooms independently spaced from other space, in which the
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arrangement of milking equipment was much less than the standard condition.

8. The lounging ground area was averaged to be sufficient for the activity of dairy

herd.

9, Silos for silage used during winter consisted of mostly bunker silos,

trench silos and

underground vertical silos. Ordinary vertical silos were considered for the farmers to be

inconvenient for the labor saving.

10, From the view point of heat conservation and moisture removal within the dairy

barns, windows were not flexible for the easy ventilation and ceiling part was not

adequate for temperatur maintenance.

11, Waste treatment and disposal systems were not provided with most dairy farms,

therefore the livestock waste pollution problems would be serious in the near future.
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“Table-1. The present situation of dairy cattle

in Korea
Average
Number of | Number of number of
year dairy cattle
dairy cattle {dairy farms'per dairy
farm
1962 2,406 676 3.6
1967 10, 360 1,818 5.7
1972 36,128 3,788 9.5
1977 109, 243 13,933 7.8
1978 135, 803 16,387 8.3
1979 163, 299 17,170 9.5
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Table-2. The present situations of dairy catt-
le in Gyong-gi-Do

[
Number of Number of

Average
number of
dairy cattle
dairy farmsper dairy

Boundary

dairy cattle

farm
Nation * [ 143,299 } 17,170 | 9.5
Gyonggi:Do 84,633 | 9,224 [ 9.2
Ratio 525 | 549 |
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Table-5. Site area for dairy housing system

{unit:m?*)
Total Area per animal
Herd size Stall Attac- Loung-
area Barn hed bui- in ea
ldings g ar
10 heads and |} 44 g3 | 3.7 1.61]  38.45
below

11~20 560.746) 11.55 1.24)  23.38
21~30 653.73 7.75 1.46)  17.37

31~d0 [1366.2 | 1191 2,26 25.2
41~50  [1768.8 | 10.77|  1.48 26.54
51~60 | 861.8 4.99 415 6.53
61~70.  2183.7 | 1117  0.98 26.99
90032;‘“ and loagg ¢ 6.54  2.04 17.36
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Table-7. Standard size of stalls

Stanchion stall Tie stall
Weight (cm) (cm)
(ke) width length | width | length
340 100 140 110 150
450 110 150 120 160
540 120 160 130 170
63'0 130 170 137 180
720 137 180 145 190
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Table-8. Standard size of manger
{unit:cm}
Minimum | Standard
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Width
(540kg and below) { 50 ’ 55—65
Width ‘
(540kg and over) } 55 \ 60—65
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Fig. 6. Width and Depth of Manger
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Table-9. Standard width of alleys in barns

Ally type of barn git;llgrllggn(cm) Remarks
'fi;’g:lguiogpe 100~120 to use minimum value in cass of the low
Feed alley .
type of manure gutter or conveying by
double row 140150
face in type hands
double row 170~180 case of using barn-cleaner
face out type
. ~ case of entering into barns by riding
Working alley 225~240 manure gutter or spreader
doubl;ﬁ row 150165 to use small value in case of the low
face in type type of manure gutter
same as the value of feed alley in double
cross alley 100~120 row face out type
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Table-10. Mooring facilities

Kinds ,Stanchion‘ lé?gfon)| Chain

Number of dairy
farms

R

HiRd e AT EEEe] FEvete] A
e 9 Aoz flEEct
BAKEREEZAE A8 3 (water cup) & FHFE
el 7 BEiamyel vt BB .2 Table-11¢ 4
B vkst o] JH AT AL A S 2 2BRE
ola A8 27t AEE WHARARMBE EH2
Table-11. Water-supply facilities

Combined
Kinds Water-cup/Watertank|with
manger
Number of
dairy farms 2 ‘ 2 62
Table-12. Milking facilitios
: Number of
: Capcity :
Kinds and volume ?:;gs
1 1 10
1(for one 2 ' S
head)| 4 [ 1
4 [ !
Milking |bucket type
) 1 J 24
apparatus I S
2(for two 9 } 12
head)
3 | 1
3(for 2 ]f 1
three —
head) 3 ’ 1
pipe line 9
. type
Bulk cooler 1 ‘ 23
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Table-13. Calf pen delivery room

Dimension
‘ (length X breadth) ] ‘?Irnef;
(m)
pan type } 3.5><7.12] 73. 43
f p2
Calf pan stall barn l ’ 76.5
typz
Delivery
 room | 4.1x6.6 \ 30.4
5. £35. BEE
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Table-14. Area of milk rooms

(unit:m?)
Herd size Area Area per head
10heads and 1M1 1.1
11~20 6.8 0.45
21~30 7.4 0.30
31~40 14.6 0.42
41~50 9.4 0.21
51~60 11.5 0.21
61~70 9.8 0.15
90heads and over 36.9 0.37
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Fig. 11. The figure of milk room and the arr-
angement of its facilities
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Table-15. Facilities for milk treatment

Kinds of Freezing | Water [Refrige-
facilities Freezer tank tank |rator
Number of| | [

dairy 28 40 57 | 4
farms | l L
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Table-16. Silos

Number of Volume
Typss dairy per farm
farms I(m?)
On-ground | 1 ’ 427
. Semi under
Vertical ground l 4 I 74
Underground ‘ I 19 I 36
Bunker l 5 ' 42
Horizontal Trench ‘ 8 [ 480
Others } 24 ’ —
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Fig. 12. General view of hay storage
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Table-17. Lounging ground area
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Table-19. Opening raie in barns
Dimension
Atgeﬁl of of window/Number Erlog;
Herd size ls)arns (length x of iw&dow
i(mz) br(e;isith) Wmdows}\area
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and below 119.6! 0.92x0.6 8 26
11~20 179. 1| 1. 34x0. 65 11 18
21~30 192.9 1.1x0.7 12; 20
31~40 13,5 1.44x0.7 17f 24
41~50 491.1] 1.1x0.8 20} 27
51~60 274.7) 1.3x0.7 185 17
61~70 725.9) 1.2x1.0 24 25
90heads
and over 595.6. 1.2x0.9 43‘ 13

— 41—



HEBTEASE F48 F 198 108248 31

Table-20. Ventilation methods

Ventilation igs Number of
method Facilities dairy farms
air-supply hole, 30
Natural exhaust holel
ventilation air-supply hole, ) 24
ventilation tube
Mechanical
ventilation ‘ fan l 3
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Fig. 13. Ventilation methods
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