BARTON COMMUNITY COLLEGE

COURSE SYLLABUS
Fall 2013

I. GENERAL COURSE INFORMATION

Course Number: NATG 1170
Course Title: Gas Measurement and Controls
Credit Hours: 4
Prerequisites: None
Division/Discipline: Workforce Training and Community Education/Natural Gas Transmission and Distribution Technician.
Course Description: Gas Measurement and Controls will demonstrate why accurate gas flow measurement is necessary and will describe the components of a gas measurement system.  Instructor led and hands on exercises will show how accurate gas flow measurements are important and can make the difference between profit and loss. 
II. CLASSROOM POLICY

Students and faculty of Barton Community College constitute a special community engaged in the process of education.  The college assumes that its students and faculty will demonstrate a code of personal honor that is based upon courtesy, integrity, common sense, and respect for others both within and outside the classroom.

The College reserves the right to suspend a student for conduct that is detrimental to the College’s educational endeavors as outlined in the College Catalog.

Plagiarism on any academic endeavors at Barton Community College will not be tolerated.  Learn the rules of, and avoid instances of, intentional or unintentional plagiarism.

Anyone seeking an accommodation under provisions of the Americans with Disabilities Act should notify Student Support Services. Additional information about academic integrity can be found at the following link: http://academicintegrity.bartonccc.edu/
III. COURSE AS VIEWED IN THE TOTAL CURRICULUM

In addition to learning the properties of natural gas and how to control its transfer, the accurate measurement of the product becomes the final factor that determines if the company is profitable.  Precise gas measurement also alerts the company of leaks and possible safety hazards and damage to the environment. 
The learning outcomes and competencies detailed in this syllabus meet, or exceed the learning outcomes and competencies specified by the Kansas Core Outcomes Project for this course, as sanctioned by the Kansas Board of Regents.

IV. ASSESSMENT OF STUDENT LEARNING 

Barton Community College is committed to the assessment of student learning and to quality education.  Assessment activities provide a means to develop and understanding of how students learn, what they know, and what they can do with their knowledge.  Results from these various activities guide Barton, as a learning college, in finding ways to improve student learning.
Course Outcome

Upon completion of this course, the student should be able to:

1. Define general terms used in natural gas measurement.
2. Demonstrate the difference between accuracy and precision.  
3. Apply the principles of measurement parameters and tolerance.
4. Define terms used in Fluid Properties calculations.
5. Choose the appropriate measuring device per given application.
6. Perform flow calculations per given meter and conditions.
7. Perform tests and calibrations per given meter.
8. List commonly used secondary and tertiary devices. 
9. Demonstrate application of the Uncertainty Principle.

Core Competencies:

1. Define general terms used in natural gas measurement.
a. List common measurement devices.
b. Group primary and secondary devices by application.
c. Inventory devices used in labs by type and brand.
2. Demonstrate the difference between accuracy and precision.
a. List differences between accuracy and precision.
b. Identify when accuracy and precision coincide.
c. Give examples of precision and accuracy in gas measurement.
3.  Apply the principles of measurement parameters and tolerance.
a. List the four temperature scales.

b. Convert measurement between systems.
c. Perform measurements with the appropriate tools.

d. Calculate acceptable tolerance in units per given percentage.

e. Calculate accumulative error.
4. Define terms used in fluid properties calculations.

a. List causes and effects of the vena contracta.

b. Contrast turbulent vs. laminar flow.
c. List common flow profiles according to pipe architecture.
d. Apply common gas laws per given measurement application.
e. List the conservation laws.

f. Define the Ideal Gas Law.
5. Choose the appropriate measuring device per given application.
a. Assign appropriate devices for low and high volume measurements.
b. Determine correct meters for transmission and distribution.
6. Perform flow calculations per given meter and conditions.
a. Calculate flow using orifice meter formula and constant.
b. Convert 4-20mA to cubic feet per minute.
c. Convert pulses to cubic feet per minute.
7. Perform tests and calibrations per given meter.
a. Conduct a turbine meter spin test.
b. Perform a flow measurement with a portable ultrasonic meter.

c. List elements of meter maintenance.
8. List commonly used secondary and tertiary devices.
a. Specify elements of temperature and pressure transmitters.
b. List components of a moisture analyzer.
c. Set up a flow computer to perform measurements.

9. Demonstrate application of the Uncertainty Principle.
a.  Define Bias Error.
b. Calculate Uncertainty Propagation in cubic feet of natural gas.
V. INSTRUCTOR'S EXPECTATIONS OF STUDENTS IN CLASS
VI. TEXTBOOKS AND OTHER REQUIRED MATERIALS
VII. REFERENCES
VIII. METHODS OF INSTRUCTION AND EVALUATION
IX. ATTENDANCE REQUIREMENTS
X. COURSE OUTLINE
