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What is in This Module?

What sets the minimum flow in a VAV zone

What limits how low you can go in terms of minimum
flow

What limits how high you can go in terms of maximum
supply temperature

The impact of minimum flow on heating capability
VAV systems and diffuser performance
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Setting Minimum Flow

Based on the ventilation requirement at the zone level
Contaminant (IEQ) control

Rule of thumb — 15 cfm of outdoor air required per
person

Could be set by a code or production required air
change rate
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Setting Minimum Flow

The volume required at the zone level is a function of the
AHU’s MOA setting

* Fora 100% OA system

— 15 cfm of OA at the zone equates to 15 cfm at the
AHU intake

» For a system with a 10% MOA setting

— To get 15 cfm of OA to the zone when the system is
on MOA, the zone minimum needs to be set for 150
cfm
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versus Reheat

Reheat

Off set a loss of energy from the « Offset unnecessary cooling
provided by the required minimum
flow rate

Occurs when ambient « Occurs year round
temperatures are below the room
set point

Deliver air at a temperature above « Air frequently delivered below
the space temperature room temperature but above AHU
discharge temperature

Diffusion of warm air can be an * Diffusion still can be an issue
iIssue
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More Flow # More Heating

What happens with this terminal unit control strategy if
the minimum flow rate delivers more cooling than the
space requires under most of the load conditions it
might see?

Maximum

Minimum

Temperature

—>
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More Flow # More Heating

Flow, cfm Space Entering Air, | Leaving Air, Capacity, Simultaneous Heating and Heat Available to Offset
Temperature, °F °F Btu/hr Cooling Losses
°F

% of Total % of Total

0.6 gpm from 200°F entering '!'

to 148°F leaving

650 cfm at
52°F _‘

MINIMUM FLOW SETTINGS

15,374 Btu/hr of reheat
delivers 650 cfm at 74°F

1 Row 8 FPI
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More Flow # More Heating

Flow, cfm Space Entering Air, | Leaving Air, Capacity, Simultaneous Heating and
Temperature, °F °F Btu/hr Cooling

Heat Available to Offset
Losses

o
F % of Total

0.6 gpm from 200°F entering '!'

to 158°F leaving

% of Total

1 Row 8 FPI

352 cfm at
52°F _‘
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12,545 Btu/hr of reheat
delivers 352 cfm at 85°F
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More Flow # More Heating

Flow, cfm Space Entering Air, | Leaving Air, Capacity, Simultaneous Heating and
Temperature, °F °F Btu/hr Cooling

Heat Available to Offset
Losses

o
F % of Total

14,321
7,755
e BeBRT,

0.6 gpm from 200°F entering '!'

to 171°F leaving

% of Total

1 Row 8 FPI

151cfm at
52°F _‘

MINIMUM FLOW SETTINGS

8,757 Btu/hr of reheat
delivers 151 cfm at 105°F

|_
=




Diffusers and Flow Variation

Need to be designed for the full range of supply flow

Performance with hot air different from performance with
cold air

Lower average velocity at lower flow rates
* Less throw

* Less mixing

* “Dumping’
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Bottom Lines?

Zone loads have to general components
« Sensible load

« Latent load

Zone loads can vary quite a bit

The coll leaving air temperature is driven by the
dehumidification requirement (so is the plant leaving
chilled water temperature)

The zone flows are set based on the maximum sensible
load, the coil leaving condition, and heat gains between
the coil and the diffuser

There are a lot of variable associated with designing and
operating a Variable Air Volume system
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