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Development of Farm Size Dairy Feedmill System in Korea( I)
—Development of the TMR Terminal —

WA Ae g

K. K. Park T. W. Kim

Summary

In order to reduce the production cost and improve the quality of dairy feed, several dairy feed mill

models suitable for Korean farm size were developed.

6 TMR models were developed for the 1000, 600, 200 head of dairy cattle, and evaluated for capital

investments and production costs to suggest the best model.

Followings are summary of this study -

1. TMR terminal models were designed that dairy production capacity of TMR1000 models are 40
ton/day, TMR600 model is 20 ton/day and TMR200 models are 10 ton/day. Also, they can be exte-
nded their capacity up to twice.

2. Capital investment of TMR terminal models is 145 million won for TMR200— 1, 205 million won
for TMR600 and 609 million won for TMR1000— 3 model.

3. The bigger TMR terminal model has the more advantage in production cost. The best model for
1000 head of dairy cattle farm was TMR1000— 3 with 10,849 won/ton of production cost, TMR600
for 600 head of dairy cattle farm with 13,829 won/ton, TMR200— 1 for 200 head of dairy cattle farm
with 16,943 won/ton of production cost, so feed production cost for the 200 head farm was 50%
higher than 1,000 head size farm.
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Fig. 1. Block diagram of TMR model mill in

Korea.
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Fig. 2. The overall process flow of TMR1000— 1, TMR1000— 2.
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Table 1. Specification of the model mills.
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Fig. 4. The overall process flow of TMR600.

Model TMR TMR TMR TMR TMR TMR
Class 1000—1 1000—2 1000—3 600 200—1 200—2
Storage 40ton 40ton . * * .
bin X8 X8 None None None None
W°];1:“g 6m' X9 6 X9 6m' X9 6 X 6 6m' X 4 None
Scale 2ton 2ton 2ton 2ton None None
hopper
Automatic Aut<.>— Semi- Semi- Semi- Manual Manual
matic auto auto auto
Capacity** 1,000 1,000 1,000 600 200 200
(ton/day) (40) (40) (40) (20) (10 e
ng:‘;’t:’;‘ 2,000 2,000 2,000 1,000 600 500
ke (80) (80) (80) (40) (20) (15)
capacity

* . Ingredients are being stored at warehouse.
* * . Number of dairy cow(upper digit) and operation hour is 4hr/day (lower digit).
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Table 2. Batching cycle and mixer capacity of the model mills.

Model TMR TMR TMR TMR TMR TMR
Class 1000—1 1000—2 1000—3 600 200—1 200—2
Mlxer.worklng 2 2 9 9 1 05
capacity(ton)
Fill time(min) 1 1 1 4 5 3
Mix time(min) 5 5 5 5 5 5
Emptying 1 1 1 3 3 2
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Dead time(min) 1 1 1 1 1 1
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(ton/hr) 12 12 12 74 34 1.8
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Fig. 7. Layout of the model TMR1000—1 and TMR1000—2.
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Table 3. Labor assignment sheet of the model mill.
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Classificaion 1000—1 | 1000—2 | 1000—3 600 200—1 | 200—2
Bag dump 0 0 2 2 1 2
Scale 0 0 0 0 1 2
Morning Packing 1 1 1 1 1 0
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Total 4 5 9 8 7
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Table 4. Capital requirement of the model mill. unit - 1,000won
— Model | TMR TMR TMR TMR TMR TMR
Items 1000—1 1000—2 1000—3 600 200—1 200—2
Land 50,000 50,000 50,000 25,000 10,000 10,000

Civil & architecture 246,750 246,750 194,750 70,000 36,000 36,000
Machine installation | 481,735 481,735 238,568 107,928 70,725 24,000
Electrical installati. 109,250 74,750 69,000 12,650 6,900 6,325
Others 81,400 80,400 57,400 36,900 16,800 15,300
Total 969,135 933,635 609,718 252,478 140,425 91,625
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Table 5. Factors for the cost analysis.

Fixed cost Variable cost
Depreciation, Interest | Electric(used)
Electric(contract) Fuel
Labor (fixed) Labor(sundry)

Insurance, Tax Repair and maintenance
Administrative

Supplement

D 23u &
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ANGE L8 A&k Wrdede
A% 7% 404 (Park, 1982), 7IAFT 17d
(Henderson, 1976) 2.2 3lgoy £33 IE
s} A 2L 9 71A= 1068 (Park, 1982)
o2 gdth =8 HUiZtA & U7 Y 10%

L=

L

Table 6. Labor cost of the model mills.
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unit : 1,000won/year

L Model | tvgr | T™MR | TMR | TMR | TMR | TMR | Monthly
type" 1000-1 | 1000-2 | 1000-3 | 600 | 200—1 | 200-2 | salary
Manager | 8400X 1 | 8400X1 | 8,400X1 | 8400X1 | 8400X1 | 8400X1 | 700
Fork lifter | 7.200X1 | 7.200X1 | 7200X1 | 7200X1 | ~ - 600
Clerk(woman) | 4,800X1 | 4,800X1 | 4,800X1 | 4,800X1 - - 400
Sub total 20400 | 20400 | 20400 | 20400 | 8400 | 8400
Sundry 6,000X1 | 6,000X2 | 6,000X3 | 6,000X4 | 6,000X5 | 6000X6 | 500
Total 26400 | 32400 | 56400 | 50400 | 32400 | 44,400
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Table 7. Yearly operation cost and cost per ton of the model mills. unit : 1,000won
Model | TMR TMR TMR TMR TMR TMR
Items 1000—1 | 1000—2 | 1000—3 600 200—1 200—2
Fixed cost(won/ton) 10.619 10.243 6.832 7.756 7.972 9.646
Variable cost{won/ton) 2.201 2.615 4.017 6.073 8971 20.711
Total (won/year) 153,844 154,301 130,019 82,973 50,828 54,642
coz:?igg/‘t‘;;) 12.820 12.88 10.849 13.829 16.943 30.357
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Fig. 9. Relation between operation rate and

production costs of the model mills.
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