配合饲料制造工艺与技术

1、 课程概况

课程编号：04130655
课程总学时：  40   (其中，讲课 24   ，实验 8   ，上机  0 ，实习  8 ，课外学时  16  ) 

课程学分： 2.5

课程分类：选修   

开设学期：春季

开课单位：动物科技学院动物营养与饲料加工系

适用专业：畜牧、兽医

所需先修课：动物营养、饲料分析、畜牧机械、饲料学

课程负责人：龚利敏

二、内容简介（包括课程性质、任务、主要内容、重点及深度等，字数约300-500字）

    “配合饲料制造工艺与技术”这门课是在动物营养学、饲料学、畜牧机械学与饲料分析等学科基础之上的一门专业课程。主要介绍的内容包括配合饲料产品种类、饲料原料接收与贮藏、饲料原料粉碎、饲料配合、饲料混合、颗粒饲料制作、预混料制作、饲料输送与产品包装、配合饲料生产加工过程中的质量控制等。通过课堂讲授、实验分析、实习参观等方式加深理解，通过本课程的学习力求使学生能够将专业理论知识与生产实际相结合。

三、教学大纲

1、课堂讲授部分教学内容与要求(54学时)

第一章   绪论 (3学时)

介绍配合饲料工业发展历史、国内外配合饲料发展现状、配合饲料生产加工中的基本概念、配合饲料生产的一般工艺流程。要求内容简单明了。

第二章 饲料原料接收与储藏（3学时）

介绍饲料原料接收与饲料原料储藏的方法、设备、注意事项。

第三章  饲料粉碎(3学时)
饲料颗粒度、粉碎粒度的表达与测定、粉碎粒度与营养价值的关系、饲料粉碎设备、影响饲料粉碎效果的因素。
第四章  配料系统(3学时)
介绍配料与配合饲料生产工艺流程、配合饲料加工设备与加工技术。
第五章  饲料混合（3学时）

饲料混合均匀度的表达与测定、混合均匀度测定的应用、饲料搅拌设备的种类、影响搅拌机混合效果的因素。

第六章  颗粒饲料制作（3学时）
颗粒饲料的种类与性质、制粒设备与制粒工艺、影响制粒效果的因素。
第七章  饲料输送与产品包装（1学时）

饲料输送设备的种类、饲料产品的包装。

 第八章  预混料制作（3学时）

什么是预混料？为什么要生产预混料？预混料的原料、添加剂预混料生产工艺与加工技术。

第九章  配合饲料生产加工过程中质量控制（2学时）

什么是饲料法规 ？为什么要执行饲料法规？全价配合饲料与预混料生产加工过程中的质量控制。

2、实验、实习部分教学内容与要求（共16学时） 

（1）饲料粒度测定（4学时，验证型）
目的：通过实验使学生掌握饲料粒度测定与饲料粒度计算的基本方法。

内容：选取实际生产中使用的各种配合饲料，测定全价配合饲料的粒度。

要求：6-8人为一小组，但要求每人自己动手做实验。将所测数值以小组为单位汇总制成实验数据，每人再进行计算，并写实验报告。
（2）配合饲料混合均匀度测定（4学时，验证型）

目的：了解并熟悉用氯离子作指示剂测定饲料混合均匀度的方法，同时根据饲料混合均匀度评价搅拌工艺的性能和配合饲料的质量。
内容：选取实际生产中使用的各种配合饲料，测定全价配合饲料的混合均匀度。

要求：6-8人为一小组，但要求每人自己动手做实验。将所测数值以小组为单位汇总制成实验数据，每人再进行计算，并写实验报告。分工协作，认真完成任务。

（3）配合饲料加工工艺与加工技术现场教学（1天，演示）
目的：为学生开阔视野，了解饲料加工厂实际应用的加工工艺与加工技术、使用的各种加工设备，以及配合饲料生产加工过程中的质量控制。增强学生对配合饲料生产的感性认识。

 内容：参观配合饲料和预混料加工厂，请饲料厂技术人员现场讲解和答疑。

要求：以班为单位。认真听讲和记录，主动提问题。课程结束时，每人交1份实习报告，内容包括收获、问题和建议。

（4）配合饲料加工设备现场教学（1天）
目的：进一步了解配合饲料加工设备的内部结构、工作原理、注意事项。

内容：参观配合饲料加工设备生产厂，请技术人员现场讲解和答疑。

要求：以班为单位。认真听讲和记录，主动提问题。课程结束时，每人交1份实习报告，内容包括收获、问题和建议。
四、使用教材的名称、主编人、出版社、出版时间及版次及主要参考书名称

教材：李德发 龚利敏主编《配合饲料制造工艺与技术》，中国农业大学出版社，2003年 第1版。

      龚利敏 王恬主编《饲料加工工艺学》中国农业大学出版社，2010年 第1版

主要参考书：

（1）饲料制造工艺, 中国农业出版社,沈再春

（2）配合饲料加工工艺与设备,中国农业出版社,饶应昌

（3）现代饲料生产,中国农业大学出版社,李德发

（4）饲料质量控制手册, 美国饲料谷物协会

（5）动物营养与饲料加工技术,中国农业大学出版社,李德发

（6）饲料加工设备与技术,科学技术文献出版社,庞声海 郝波

（7）配合饲料工艺学,中国轻工业出版社,谷文英
（8）现代饲料加工技术,上海科学技术出版社,曹康, 2003

执笔人：龚利敏
审定人：谯仕彦

                                            2010年 06月  修订
Manufacturing Technology for Formula Feed

Course Number: 04130655
Total hours of the Course (incl. Lecutre-24 hours, Lab-8 hours, Computer-0hour, Practicing-8 hours, Off-class Visiting-16 hours)

Class credit: 2.5

Class category: Selective

Semester: Spring

Designed by: College of Animal Science and Technology, Department of Animal Nutrition and Feed Technology

For students major in: Animal Science, Veterinary Medicine

Pre-requirement: Animal Nutrition, Feed Analysis, Animal Machinery, Feed Science

Lecturer: GONG Limin

As a special lecture, the course of Manufacturing Technology for Formula Feed is an advanced course of more fundamental cores courses of Animal Nutrition, Feed Science, Mechanics of Animal Production, and Feed Analysis. The class lecture mainly introduces the types of completed feed, reception and storage of feed materials, feed smash, production of pellet feed, feed formulation, premix production, feed transportation, package and quality control of feed processing. The teaching means, including class lecture, lab training, and farm on-site visiting can help students fully understand of the course contents. The course aims to help students to apply class principles to practice in animal feed manufacture.

1. Contents and Requirements of Class Lecture

Chapter 1 Introduction（3 teaching hours）

The contents include developing history of formula feed industry, the current situation of formula feed basic concepts and general process flow in manufacturing formula feed. The contents are easily to be understood.
Chapter 2 Reception and Storage of Feed Materials（3 teaching hours）

The contents include methods，equipments and matters needing attention in reception and storage of feed materials. 
Chapter 3 Feed Smash（3 teaching hours）

The contents include expression and determination of feed granularity and grinding particle size，the relationship between grinding particle size and nutrition value，equipments of feed smash and factors influencing effects of feed smash.
Chapter 4 Feed Proportioning System（3 teaching hours）

The contents include process flow, equipments and techniques in feed proportioning and manufacturing formula feed.
Chapter 5 Feed Formulation（3 teaching hours）

The contents include expression，determination and application of mixed homogeneity，types of feed smash equipments and factors influencing effects of mixer.
Chapter 6 Production of Pellet Feed

The contents include types and characters of pellet feed，facilities, techniques and factors influencing effects of pelletization. 
Chapter 7 Feed Transportation and Package (1 teaching hour)

The contents include types of equipments for feed transportation and package of feed.
Chapter 8 Premix Production

What’s premix compound? Why do we produce premix compound? In addition， materials of premix compound, techniques of manufacturing and processing additive premix will be introduced.
Chapter 9 Quality Control of Feed Production and Processing

What’s legislation of feed? Why should we obey legislation of feed? In addition, quality control of production of perfect compound feed and premix will be introduced.
2. Contents and requirements of experiments and practice（16 hours）

（1）Determination of Feed Granularity（4 hours, validated experiment）

Goal: Guide students to grasp determination and calculation of feed granularity.

Contents: Select various of formula feed used in practical production， and determine their granularity.

Requirements：6-8 students are in one group. Every student should do the calculation based on the statistics of the total group and give a report.

 (2) Determination of Mixed Homogeneity of Formula Feed (4 hours, validated experiment)

Goal: Help students to understand the method to determine mixed homogeneity with chloridion as indicator, and to assess the function of mixing technology and quality of formula feed.

Contents: Select various of formula feed used in practical production，and determine mixed homogeneity of perfect compound feed.

Requirements：6-8 students are in one group. Every student should do the calculation based on the statistics of the total group and give a report. Co-operate based on division of labour and finish the task faithfully.

 (3) On-The-Spot Teaching of Processing Technologies and Techniques of Formula Feed (1 day, demonstration)

Goals: To broaden students’ horizon, and help them acquaint processing Technologies and Techniques, equipments and quality control in feed processing. To enhance student s’ perceptions of formula feed production.

Contents: Visit factories of formula feed and premix, and invite technicians to explain and review on-spot questions.

Requirements: The class is an acting unit. Listen and take notes carefully, and ask questions initiatively. Every student is required to give a report including acquisition, questions and suggestions when the course ends.

 (4) On-The-Spot Teaching of Equipments of Formula Feed Processing

Goal: To acquaint more about internal structure, principle of work and matters need attention of equipments of formula feed processing.

Contents: Visit factories of equipments of formula feed processing, and invite technicians to explain and help to review questions on the spot. 

Requirements: The class aims an acting unit. Listen and take notes carefully, and ask questions initiatively. Every student is required to give a report including acquisition, questions and suggestions when the course ends.
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