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EPIC FAILS

MANAGEMENT 

OF CHANGE

By Bill Lape, SCS Engineers

It happens to everyone.  We miss a 

detail that mucks up the works.  In this 

edition of Epic Fails, we will look at a 

failure to manage a change fully.

In this example, we have an upblast fan 

that was installed in 2016 to provide 

emergency ventilation for a small 

machinery room.  IIAR2-2014, which 

was the current edition when this 

project was planned and executed, 

stated:

6.14.7.1 *Emergency mechanical 

ventilation systems shall provide not 

less than 30 air changes per hour based 

on the gross machinery room volume. 

The emergency ventilation system shall 

be permitted to include temperature 

control ventilation fans that meet the 

requirements of Section 6.14.3.7 and 

Section 6.14.6.3, Item 2. 

Note that IIAR2-2021 has the same 

requirement for emergency exhaust rate.

The machinery room volume is 9690 ft³.  

At 30 air changes per hour, this requires 

an exhaust rate of 4845 CFM.  To limit 

the temperature to the maximum of 

104°F as required by IIAR2-2014.

6.14.6.1 *Temperature control 

mechanical ventilation design capacity 

shall be the volume required to limit 

the room dry bulb temperature to 

104°F (40°C), taking into account the 

ambient heating effect of machinery in 

the room and with the make-up air 

entering the room at a 1% design dry 

bulb temperature. The emergency 

ventilation system shall be permitted 

to be used to supplement 

temperature control ventilation, and 

vice versa.

EXCEPTION: A reduced temperature 

control ventilation rate shall be 

permitted where a means of cooling is 

provided or room electrical 

equipment and wiring is designed to 

accommodate temperatures 

exceeding a dry bulb temperature of 

104°F (40°C), in accordance with UL 

listings and the Electrical Code.

IIAR2-2021 makes a change to this 

paragraph as follows:  

*Temperature control mechanical 

ventilation design capacity shall be the 

volume required to limit the room dry 

bulb temperature to 104°F (40°C), 

taking into account the ambient 

heating effect of machinery in the 

room and with the make-up air 

Figure 1: Fan Submittal
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Figure 2: Fan Catalog



entering the room at the annual 1% 

design dry bulb temperature.

This change was to provide clarity to 

the required values.  For our purposes 

here, it makes no difference.  A review 

of the motors in the room, gives a 

required exhaust rate to limit the 

temperature rise to 104°F of 7680 CFM.

If we review the submittal sheet for the 

fan in Figure 1, we see that this model is 

capable of 6000 CFM, more than 

enough for the required emergency 

ventilation rate, but not enough to limit 

the temperature rise in the room 

properly.  Since this was the only fan to 

be installed in the machinery room, it 

does not meet the requirements of 

IIAR2.

Another requirement in IIAR2 is that the 

fan motor must be of the totally 

enclosed type if it is in the airstream or 

inside the machinery room.  This 

requirement is identical between 

IIAR2-2014 and IIAR2-2021.  Since the 

motor on this fan is on top of the fan 

unit outside of the air stream, the ODP 

type motor called out in the submittal 

is acceptable.

Let’s look at the construction of the fan 

unit.  IIAR2-2014 stated that,

6.14.3.6 Machinery room exhaust fans, 

regardless of function, shall be 

equipped with non-sparking blades.

In the 2021 edition of IIAR2, this was 

updated to state

6.14.3.5 Emergency exhaust fans shall 

be constructed such that radial or axial 

displacement of the impeller or shaft 

will not permit two ferrous parts of the 

fan to rub or strike.

This re-wording of the requirement was 

done to clarify what is meant by 

non-sparking construction.  Note that 

the submittal sheet does not state if 

this fan is “non-sparking” construction.  

However, a look at the manufacturer 

catalog shows that this fan and housing 

is of aluminum construction, making it 

non-sparking.

Another requirement of IIAR2-2014 is a 

minimum discharge velocity.  Section 

6.14.3.5 states, Machinery room exhaust 

shall discharge vertically upward with a 

minimum discharge velocity of 2,500 ft/

min (762 m/min) at the required 

emergency ventilation flow rate.  The 

language in the 2021 edition of IIAR2 is 

identical.

Now, where might we find the 

discharge velocity for this fan?  It is not 

clearly indicated on the submittal sheet.  

In fact, the only place to find the 

discharge velocity for the fan outside of 

placing a call to the manufacturer’s 

representative is a formula buried in the 

catalog.  As figure 2 shows, the average 

discharge velocity for the model fan 

that was selected is calculated by using 

the following formula:

As you can see, the fan is well under the 

minimum 2,500 fpm as required by 

IIAR2.

So far, we have identified two 

deficiencies in this fan installation 

merely by reviewing the exhaust fan 

submittal itself.  We have not reviewed 

the placement of the fan relative to air 

intakes, building entries, and property 

lines.  We have not looked at the control 

scheme for the exhaust fan.  Will it be 

run at full speed upon detection of an 

ammonia concentration of no higher 

than 150ppm in the machinery room?  

If the ammonia level detected exceeds 

150ppm, will it continue to run until a 

reset is pushed inside the machinery 

room?  Is the fan able to be started with 

a manual switch outside the primary 

machinery room door?  Will it run at a 

minimum 0.5 cfm/ft2 of machinery 

room area or 20 cfm per occupant, 

whichever is greater, during occupied 

conditions?  Is the emergency exhaust 
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fan powered independently of the 

machinery room equipment and continue 

to run if the emergency shutdown for the 

machinery room has been activated?  If 

the emergency exhaust fan loses power, 

or fails to achieve the emergency 

ventilation rate, will an alarm be sent to a 

monitored location?

We have also not reviewed the air intakes 

to the room to ensure that enough air can 

be supplied to limit the negative pressure 

in the room to no more than 0.25” WC.  

Nor have we ensured that the intakes, if 

they are supplied with motorized louvers, 

fail to the open position.  We have also 

not evaluated the mesh size for any 

screens on the intakes.  IIAR2 limits the 

mesh size to no smaller than ¼”.  IIAR2-

2021 now includes an exception that 

allows for smaller screen mesh, or air 

filters, to be installed providing that 

engineering or administrative controls are 

in place to ensure that the maximum neg- 

ative pressure does not exceed 0.25” WC.

Finally, we have not evaluated the airflow 

in the machinery room after upgrading 

this ventilation system.  Any time the 

exhaust system is modified, a smoke study 

should be conducted to ensure that all air 

in the room is exchanged every two min- 

utes and that there are no areas in which 

the ventilation air does not flow and thus 

does not properly exchange the air.

As you can see from this simple example, 

managing changes to your ammonia 

refrigeration system can get heavy on 

details that can easily be overlooked.  If 

you do not have subject matter expertise 

on the applicable codes and standards for 

your ammonia refrigeration system, you 

should consider finding someone who 

does to review a project as even the best 

contractors can overlook code details. 
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