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Course Name: HV 252 Modern Hydronic Systems 
Course Credit Hours: C - 2, P - 3, CR - 3 
Course Prerequisites/Corequisites: HV110

I. Catalog Description:
This course covers the design and installation of modern hydronic (water-based) heating and cooling systems in residential and light commercial buildings. Topics include hydronic heat sources, fluid flow in pipes, circulators, terminal units, system sizing, distribution piping layout, controls, valve selection, expansion tanks, freeze proofing, and balancing.

II. Student Learning Outcomes: 
After completing this course students should be able to:
1. Complete a heating load estimate for a house.
2. Select an appropriate hydronic heat source for a system.
3. Select and size piping, valves, and fittings for a hydronic system.
4. Size and select an appropriate circulator for the system.
5. Use the Hydronic Design Toolkit software for routine design calculations.
6. Properly size Finned- tube baseboard circuits.
7. Select the appropriate type of hydronic distribution system.
8. Understand the concept of hydronic radiant panel heating.
9. Utilize several types of hydronic radiant floor installation methods.
10. Correctly size and locate a system expansion tank.
11. Explain the concept underlying primary/secondary piping and be able to apply it.
12. Understand the operation and piping of an indirect water heater.
III. Detailed Course Outline:

A) Hydronic System fundamentals
i) The basic loop concept
ii) The basic system components
B) Hydronic Heat Sources
i) Oil and gas-fired boilers
ii) Electric resistance boiler
iii) Electric thermal storage systems
iv) Hydronic heat pumps
C) Properties of water
i) Specific heat
ii) Pressure vs. Temperature relationship
iii) Viscosity
D) Pipe Flow Fundamentals
i) Laminar vs. turbulent flow
ii) Calculating flow resistance
iii) Pipe sizing
E) Pump Fundamentals
i) Types of pumps
ii) Pump performance curves
iii) Pump cavitation
iv) Selecting a pump for a given system
F) Hydronic Heat Emitter
i) Finned-tube baseboard
ii) Plate type radiators
iii) Hydronic radiant floor heating
iv) Hydronic fan-coils and air-handlers
G) Fittings, Valves, and Other Piping Components
i) Types of valves and their applications(s)
ii) Pressure drop through valves
iii) Air Eliminators
iv) Expansion tanks
v) Flow checks, and pressure reducing valves
H) Distribution Piping Configurations
i) Single series loops
ii) Dual series circuits
iii) Monoflow systems
iv) Multi-zone systems, (multiple pump and zone valves)
v) Parallel systems, (direct and reverse return)
I) Control Systems
i) Simple thermostat control
ii) Proportional controls
iii) Outdoor rest controls
iv) Multi-boiler system controls
J) Hydronic Radiant Panel Systems
i) Radiant versus convective heating systems
ii) Radiant floor heating options
iii) Radiant wall and ceiling heating systems
iv) Sizing and design of radiant panel
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