HVAC Design From Clean Sheet to Blueprint – A Mechanical Designer’s Guide to Design of Small Commercial and Institutional HVAC Systems
Chapter 13

Checking Your Work

The Designer’s Dilemma

How can errors and omissions be avoided, especially for the practitioner working alone? Errors can be expensive, if they lead a contractor to perform work that later has to be undone. Omissions of needed equipment are classified as “first cost”, meaning that the owner would have had to pay for the equipment if it had been included in the original contractor’s bid. Thus, omissions are not usually costly to the designer, but can be very costly to the owner, who pays a non-competitive price to the contractor for providing the omitted equipment. 

Design engineers working in a firm with colleagues, or working under a more senior engineer, have the advantage of a second or third set of competent eyes to check their work. But even this can be detrimental, because the knowledge that others are checking after him may cause the designer to take less care in his own reviews.  Following are a few common pitfalls, and a procedure to avoid most errors and omissions.

Common Pitfalls

Failure to properly edit generic schedules: Most designers and design offices necessarily use “generic” equipment schedules and notes – basically re-using a schedule or note set used on a previous project. Referring to Figure 12-2, it can be seen that the data list on a schedule can apply to any manufacturer or size of a particular type of device. So when a schedule is imported from a previous project, it may have to be edited for applicability to the current project. The most common error is to use a schedule that matched the make and model of the new job, but has a different voltage.  If the air conditioning contractor, who may not be familiar with the electrical service to be used on the job, orders the wrong voltage because of the schedule, correcting this problem can be costly to the designer. Likewise, it can be seen by reviewing the example “HVAC Notes” in Chapter 12 that several of the notes do not apply to the HVAC plan of Figure 12-1.

Using the wrong ID code: The schedules show an ID code that identifies the device on the HVAC drawing.  This obviously must be edited for each project, and failure to do so can result in confusion, delay, and incorrect orders by the contractor. 

Failure to re-check schedules, notes, and duct sizes after a design change: Changes to the design are relatively common during the design process.  Even minor changes may involve elements such as duct and louver sizes, diffuser and grille schedules, flag notes, etc.  

Incomplete or inaccurate data about the project.  Owners are usually in a great rush for the design, after they have spent months in planning and obtaining financing.  There is great pressure on the designer to begin work before all of the design information (described in Chapter 2) is available.  Starting before the project is completely defined is often called “fast track”.  While the HVAC designer will be entitled to additional fees if architectural changes or owner’s instructions are changed in a way to require re-design of parts of the job, the pitfall here is for errors and omissions to creep in as a result of the changes. 

	HVAC Project checklist:
	
	

	Project:
	Example Office
	
	

	Date:
	6/30/2007
	
	

	ITEM
	TASK
	DONE
	CHECKED

	1
	exhaust fans and ducting
	
	

	2
	fresh air intake
	
	

	3
	building air balance
	
	

	4
	duct standards
	
	

	5
	duct sizing
	
	

	6
	condensing units
	
	

	7
	roof equipment code statement
	
	

	8
	outside duct insulation
	
	

	9
	smoke detectors
	
	

	10
	secure ductwork outside
	
	

	11
	condensate disposal
	
	

	12
	control interlocks
	
	

	13
	Thermostats
	
	

	14
	balance dampers
	
	

	15
	hvac legend
	
	

	16
	fan schedule
	
	

	17
	register schedule
	
	

	18
	hp/ac schedules
	
	

	19
	outdoor air unit schedule
	
	

	20
	heaters, furnaces, etc
	
	

	21
	energy recovery 
	
	

	22
	hvac notes
	
	

	23
	flag notes
	
	

	23
	details - fire dampers, sections, etc.
	
	


Reducing or Eliminating Errors and Omissions

To reduce errors, first follow the procedure outlined in Chapter 1. Complete each task before beginning the next, as each task is generally a prerequisite to the next. 

At the completion of each task, review the work, and apply applicable items of the check list.

The most important element of design quality control is not the review of a peer or supervisor, or a careful scan of the project by the designer. It is the check list. The check list currently used by the author is shown above.

Note that there are two columns for each element of the check list. It is important to follow this protocol – when satisfied that an item is done, check the “done” column. Then, when the job is complete, go back to each item and check that it is complete and accurate. If working in a large organization, there should be two “check” columns, one for the designer, and one for a colleague or supervisor. The second checker should be given a set of design documents, to allow checking  simultaneously with the designer. If one or the other knows that the job has already been checked, the second checker may relax vigilance. 
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