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Executive Summary

1. Project Title : Development of Machinery in Total Mixed Ration (TMR) System
2. Proposer's Name

Principal Investigator : Dr. Suwan Homhual

Food Engineering Department, Engineering Faculty
Kasetsart University , Kampangsan Campus,
Nakornpratom 73140

Phone 02-9428010-9 ext. 3521-23 Fax. 034-281099

E-mail fengswh@ku.ac.th

Co Investigator : Mr Tammanoon Tongprapai, Dairy Farming Promotion
Organization of Thailand
Ampur Muaklek Changwat Saraburi 18180
Phone 036-341200 Fax. 036-341425

Adviser : Mr. Prasong Klaimee
303/54 Moo 3 Ampur Muaklek Changwat Saraburi 18180
Phone 036-341239

E-mail prasongk@thailand.com

Company : 1) APP Dairy Farm, Ampur Wangmuang Changwat Saraburi
Contacted Person : Veterinary Doctor Krich Pojanaaree
2) Supachai Mechanical Workshop Tambon Talaw, Ampur Tamuang,
Changwat Kanchanaburi
Contacted Person : Mr. Rawat Wanichsuchai
Phone 034-612200
3. Problem Statement and Importance
Most of dairy farms in which the owner have belonged the dairy cows more than 20
cows located in Ampur Wangmuang and Ampur Muak Lek Changwat Saraburi, have faced
the problem in feed handling management. Development of an appropriate machinery in
Total Mixed Ration (TMR) System is requested for investigation to increase dairy milk
productivity while the feed production cost and environmental problem are reduced. Also

this fabrication will increase the efficiency of the feed handling management.



4. Objectives

1. To develop and fabricate the appropriate machinery in Total Mixed Ration (TMR)

system for dairy farms.

5. Methodology

- Design, modify and fabricate machinery for TMR completed system in APP dairy farm

- Test the efficiency of the developed machinery for TMR completed system.

Vi

6. Expected Output The appropriated machinery for the TMR system will be promoted and

adjusted to the other dairy farms which located near the APP farm.

7. Duration 16 months

8. Budget
Personnel cost 295,000
Materials and supplies 813,000
Equipment and Facilities 205,000
Operations/ travel cost 158,000
Others 60,000
Total 1,531,000
TRF support 1,266,000
Counterpart fund 265,000

Baht
Baht
Baht
Baht
Baht
Baht
Baht
Baht

Keywords : TMR, Feed Handling Management
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Abstract

The objective of this research is to design and develop the appropriate machinery in
Total Mixed Ration (TMR) system for Thai dairy farmers who have necessitated to use the
dairy farm machinery for increasing the efficiency of feed handing management. The
developed machines in each units comprise of the stationary chopper (chop to the floor and
spout to the wagon), the single row harvester for small tractor (15 -25 hp), the TMR mixer
and feeder wagon for small tractor, and the self-propel TMR mixer and feeder (using the
small engine;13.5 hp).

The investigation of this research can be showed in following: 1) The stationary
chopper, when testing with the floor-chop type, could reduce the fresh forage in the average
particle size about 8 mm with the feed rate 1000 kg/hr, and the average power requirement
is about 0.9 hp and 2.25 hp for the operations during unload and load, respectively.
Meanwhile, the spout to the wagon type had given the short chopped forage size in average
8 -10 mm with the feed rate 650-1200 kg/hr, and it took the average power operation about
1.6 - 2.0 hp and 4.67 - 8.77 hp for the unload and load conditions. 2) The single row
harvester, equipped with flywheel cutter revolved at the average of 1250 rpm, can be
achieved in the capacity of 2400 kg/hr and given the short chopped corn size in less than 25
mm. While, the average power for the operation is 4.67 — 8.77 hp. 3) The feed mixed wagon
of horizontal mixing action suitable for small size tractor (15-25 hp) had been developed. It
trailed wagon having 2 wheels and loading capacity of 0.9 m’. The power requirement
during operated with the TMR (formula 1,2 and 3) at the weight of 150 -200 kg is about 9.3 -
11.2 hp. 4) The self-propel TMR mixer and feeder that is suitable for the TMR formula in this
researched experiment can operate at the loading capacity of 0.85 m’ with the mixing
weight about 120 —150 kg. In addition, this developed self-driving machine can move in
backward and forward direction, and also performed the appropriate mixing time per batch

about 5 minutes with the good characteristic of TMR feed.
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