LESSON THREE: MECHANICAL EQUIPMENT AND MECHANICAL CODES

INTRODUCTION:

Q1:
What elements make up an HVAC system?

Q2:
What role does the plant play in an HVAC system?

Q3:
What is the function of the distribution system?

Q4:
What are the different areas of a building referred to as?

BOILERS & CHILLERS:

Q1:
What parts made up plants in earlier years?

Q2:
What is external combustion air?

Q3:
What is a forced air furnace and how does it operate?

Q4:
What is a gravity feed?

Q5:
What were the disadvantages of a gravity feed when it was used?

Q6:
What modification was made to the gravity feed system to make it more efficient?

Q7:
What is a downdraft furnace?

Q8:
What is a lowboy?

REFRIGERATION CYCLE:

Q1:
What do modern air conditioners rely on to function? 

Q2:
What is Freon and how is it used?

Q3:
What is the condenser and what is its purpose?

Q4:
What is the evaporator and what is its purpose?

Q5:
What is an expansion valve?

Q6:
What are the evaporators and condensers?

Q7:
What is an evaporative chiller?  

Q8:
What is a cooling tower?

Q9:
What is a blowdown?

Q10:
What happens on the evaporator side of a cycle?

Q11:
What can be done during cool seasons or cooler climates?

Q12:
What seasonal adjustments are called economizer cycles?

HEAT PUMP:

Q1:
What occurs in the refrigeration cycle?

Q2:
What is the level of efficiency of boilers and furnaces?

Q3:
What level of efficiency can be reached using a refrigeration system to heat a building?

Q4:
Why can this process not be referred to as efficiency and what would be a better reference? 

Q5:
What is the difference between COP and EOP and how are they determined?

Q6:
What is the common value for COP’s?

Q7:
What occurs if the compressor is placed inside the building?

Q8:
What is the danger of Freon (or and CFC) leaking into the atmosphere?

Q9:
What is being studied as a substitute for CFC’s?

SYSTEM DISTRIBUTION TYPES:

Q1:
What is one difference between distribution systems and plant systems?

Q2:
What are the three basic categories for distribution systems?

ELECTRICAL SYSTEMS:

Q1:
What are the characteristics of an electrical distribution system and where are they located?

Q2:
What are the categories of electrical systems and what do they consist of?

Q3:
What are the advantages and disadvantages of a radiant system?

HYDRONIC SYSTEMS:

Q1:
What is a hydronic system?

Q2:
What are the loop patterns of the system?

Q3:
What are the characteristics of a single pipe loop pattern?

Q4:
What are the characteristics of a two pipe loop pattern?

Q5:
What are the characteristics of a four pipe loop pattern?

A5:


Q6:
What are the characteristics of a three pipe loop pattern?

A6:

FORCED AIR SYSTEMS:

Q1:
How is heat distributed in a forced air system?

A1: 

Q2:
What is an air plenum?

A2:
 

Q3:
What are the characteristics of supply ducts in a system that utilizes air plenums?

A3:
 
Q4:
Why is a cold air register called by its name?

A4:


Q5:
What kind of air is brought into a plant?

A5:


Q6:
Where should a fresh air intake be located?

A6:


Q7:
 What must be done to outside air?  Return air?

A7:


Q8:
How is the number of air changes determined? 

A8:


Q9:
What is the pressure in a duct referred to as?

A9:
Q10:
How do you eliminate infiltration in a building?

A10:

Q11:
What is the deck temperature?

A11:

Q12:
What prevents air moving in a supply duct from warming up before it reaches the room?

A12:

Q13:
How is insulation used in supply ducts?

A13:

Q14:
Where and why must fans be insulated?

A14:

Q15:
How are fans insulated?

A15:

Q16:
What are duct connects made of and why?

A16:

Q17:
What is the simplest forced air system and where are they found?

A17:

Q18:
What is constant volume?

A18:

Q19:
How can the rate of heating be varied from room to room in a structure with central AC?

A19:

Q20:
What causes problems in this type of system?

A20:

Q21:
What is the electric reheat system and what are the characteristics?  Where and why is it used?

A21:

Q22:
What is a dual duct or double duct system and why is it used?

A22:

Q23:
What is a mixing box?

A23:

Q24:
What is the multi-zone system?

A24:

Q25:
Why was the multi-zone system developed

A25:

Q26:
When and why is the multi-zone system efficient?

A26:

Q27:
What is a fan coil system?

A27:

Q28:
What are the advantages and disadvantages of the fan coil system?

A28:

Q29:
What is a variable air volume system?

A29:

Q30:
What determines the amount of heating and/or cooling delivered to a zone? 

A30:

Q31:
What occurs to make a zone system run at high efficiency?

A31:

Q32:
What is a unitary system?

A32:

Q33:
When is a unitary system employed?

A33:

Q34:
What is a heat pump system?

A34:

Q35:
What is a heat sink?

A35:

Q36:
What happens if all of the heat pumps are cooling their rooms?

A36:

Q37:
What happens if all of the heat pumps are heating their rooms? 

A37:

Q38:
What kind of system does induction apply to?

A38:

Q39:
Name some types of fans and cases when they are used.

A39:

Q40:
What are fibrous filters?

A41:

Q42:
What are the characteristics of electrostatic filters?

A42:

Q43:
 What are the characteristics of activated charcoal filters?

A43:

PLANT AND DUCT SIZING:

Q1:
What two things must architects know when designing a building in relation to the mechanical room & equipment?

A1: 

PLANT SIZING:

Q1:
What is the typical floor space needed for mechanical equipment?  How does it vary?

A1: 

Q2:
Where are mechanical rooms located in high-rise building?

A2:
 

Q3:
What is the capacity of the plant dependent on?

A3:
 
Q4:
How are heating loads expressed?  Cooling loads?

A4:


Q5:
What is a ton of cooling equivalent to and what is the rate of heat transfer?

A5:


SYSTEM SIZING:

Q1:
What system requires the most space?

A1: 

Q2:
What are the relationships in a forced air system?

A2:
 

Q3:
What is the formula to express the relationships in a force air system?

A3:
 
DUCT SIZING:

Q1:
How is a duct sized?

A1: 

Q2:
What are appropriate velocities for ducts?

A2:
 

Q3:
What kind of ducts and ventilation systems are used in some large office buildings?

A3:
 
Q4:
How are duct sizes expressed?

A4:


Q5:
Which are the most efficient ducts?  Why?

A5:


Q6:
What is the equivalent circular diameter?

A6:


FAN SIZING:

Q1:
What is another factor that must be taken into consideration when sizing ducts?

A1: 

Q2:
How are duct sizes often determined?

A2:
 

Q3:
How is friction loss expressed?

A3:
 
Q4:
What is static head?

A4:


Q5:
Normal atmospheric pressure can support how much water?

A5:


ENERGY CODES:

Q1:
What are the two basic types of energy codes?

A1: 

Q2:
What is the best known guideline for building by an energy code?  What is it an example of?

A2:
 

Q3:
What is the BEPS and who generally requires its use? What is it an example of?

A3:
 
Q4:
How does the BEPS vary?

A4:


Q5:
What is the overall thermal transmission value?

A5:


Q6:
What is the “thermos bottle” concept?

A6:


REVIEW:

SKETCHES- Refrigeration Cycle (3-4), Refrigeration in Buildings (3-5), Hydronis Systems (3-7), 

Single Duct Constant Volume Systems & Double or Dual Duct Systems (3-9), 

Multi-zone System & Fan Coil System (3-10), Variable Air Volume (3-11), 

Unitary System & Heat Pump System (3-12), Induction Unit and Squirrel Cage Blower (3-13)

TABLE 3.1- Friction Loss (3-15)
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