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Block Objective

A primary objective of this block is to introduce and
Implement a basic approach to developing control logic
diagrams.

A variety of mixed air section configurations will also be
Introduced with corresponding control strategies. The
student will gain an appreciation of the complications and
Issues that are important in controlling the mixed air
section.

Through the use of examples, the student will gain an
understanding of the importance of the use of logic
diagrams to communicate and document control concepts.
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Mixed Alr Section
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Purpose of Mixed Alr Sect

o Mixes outside air with return air and sends the
mix on to the air handling unit.

o Provides outside air for ventilation and allows the
use of outside air for cooling when the outside air
IS cool enough and there iIs a demand for cooling.

o Issues

o Energy Impacts

o Indoor Air Quality
o Pressurization

o Relative Complexity
o Freeze protection
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Psychrometrics of
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The System Choices

o Fixed minimum air only

o Mixing box with temperature high limit
o Mixing box with enthalpy high limit

o Zone reset of mixed air SP

n CO, override/reset of minimum position
Mixing box with fixed minimum air

O
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Fixed Minimum Alr

The System

O& Mixed

Alr
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The Loqic
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If the fan is on (proved by air flow) and the time
schedule indicates the building Is occupied, the outside
alr dampers shall be open.
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The Damper

o The Process

o Two Position Control based on time schedule
o Limits/Conditions

o Alrflow

o Measured Variables
o Alrflow
o TIme
» Communication
o Minimum Air Dampers - Fan
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The Primary Contro
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Mixed Air w/ Dry Bulb
Economizer

The System NO

1S B

NO

BENRE
3-13 Psi RA

The Logic N

The mixed air dampers shall modulate to control a mixed air temperature
of 55 F. +/- 3 F. The OA dampers will close on fan shut down. The OA
dampers shall maintain 25% OA when the building is occupied. The OA
dampers shall maintain minimum (occ.) or bypass minimum (unocc.) when
the OA temperature exceeds 68 F. with a 2 F. differential.
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Mixed Air w/ Dry Bulb
Economizer

o The Process

o Proportional Control of OA/RA Dampers
o Fixed setpoint of 55 F. with 6 F. TR

o Limits/Conditions
o Alrflow
o High Limit of 68 F. with 2 F. differential
o Minimum OA of 25%
o Bypass minimum OA when unoccupied
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Mixed Air w/ Dry Bulk
Economizer

n Measured Variables
o Mixed air temperature
o Outside air temperature
o Alrflow
o Time

o Communication
o Mixed Air Dampers - Fan
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The Primary Contro
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Controller Performa
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Ailr Flow Limit
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Unoccupied Override
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High Limit Function
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The High Limit Function Of

o Dry Bulb Economizer

o The high limit is equal to the wet bulb temperature for
the room design conditions

o Very inefficient approach

o Optimized Dry Bulb Economizer

o The high limit is equal to the dry bulb temperature at
the intersection of the room wet bulb line and a plot of
the statistical weather data

o Avoids the use of relative humidity sensors

o Enthalpy Economizer

o Uses temperature and relative humidity inputs from
the outside air and the return air

o Selects the air stream with the lowest enthalpy
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Dry Bulb Economize
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Optimized Dry Bulb
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Plot the weather data for your location on a
nsychrometric chart

Plot the enthalpy line for the room design
conditions

Select the high limit at the point of intersection
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Dry bulb temp
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Hrs / Year
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MCWRB: Mean coincident wet bulb temperature
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Plot of Weather Co

100% 75% 50%
40 /
80 / 0.022%
30 s <
70 : - 0.015
/ \2< 25%
20 6 ; :\ 0.01
: X —~ 0.00
4
s ——" S ~_ et
I
2598 ~_ Y ™ \
32 40 50 60 70 80 90 100 110 120

26 All rights reserved

5/1/17



Seasonal Weather Cc
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Enthalpy Accuracy

Enthalpy Control
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The System

Mixed Air w/ Enthalpy
Comparison Economizer
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The mixed air dampers shall modulate to control a mixed air temperature
of 55 F. +/- 3 F. The OA dampers will close on fan shut down. The OA
dampers shall maintain 25% OA when the building is occupied. The OA
dampers shall maintain minimum (occ.) or bypass minimum (unocc.) when
the OA enthalpy exceeds the RA enthalpy with a 0.4 Btu/lb. differential.
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The Primary Control
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The Limits/Condition
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Mixed Air w/ Enthalpy S
Economizer
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The Logic N

The mixed air dampers shall modulate to control a mixed air temperature
of 55 F. +/- 3 F. The OA dampers will close on fan shut down. The OA
dampers shall maintain 25% OA when the building is occupied. The OA
dampers shall maintain minimum (occ.) or bypass minimum (unocc.) when
the OA enthalpy exceeds 29 Btu/lb. with a 1 Btu/lb. differential.
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Enthalpy High Limit
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Mixed Air w/ OAT/RAT
Comparison OR Enthalg
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The Logic

The mixed air dampers shall modulate to control a mixed air temperature
of 55 F. +/- 3 F. The OA dampers will close on fan shut down. The OA
dampers shall maintain Minimum OA when the building is occupied. The
OA dampers shall maintain minimum (occ.) or bypass minimum (unocc.)
when the OA temperature exceeds RA temperature (2 F. differential) or
when the OA enthalpy is greater than 28 Btu/# (0.5 Btu/# differential).
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Mixed Air w/ OAT/RA
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Zone Reset of Mixed Alr Sec

s Under light loads In the space when the outside air
Is cool, it is possible for the mixed air section to
provide more cooling than is required.

n To match the cooling capacity 70
of the mixed air section with the
load, zone reset of the mixed air
control loop Is incorporated into
the strategy.

» This reverse reset strategy requiress _ o
a reset schedule with a minimum ZT
setpoint limit be incorporated into
the logic.

MASP
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Zone Reset of Mixed Alr

The System
T Mixed
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The Logic N

The mixed air dampers shall modulate to control a mixed air temperature SP
which is reset based on the zone temperature. The OA dampers will close on
fan shut down. The OA dampers shall maintain 25% OA when the building is
occupied. The OA dampers shall maintain minimum (occ.) or bypass minimumj
(unocc.) when the OA temperature exceeds 68 F. with a 2 F. differential.
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Logic Diagram
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Mixed Air w/ Dry Bulb Ec
CO, Override of Minimu
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The Logic
The mixed air dampers shall modulate to control a mixed air temperature of
55 F. +/- 3F. The OA dampers will close on fan shut down. The OA dampers
shall maintain Min. OA when the building is occupied. The OA Min SP shall
be reset by RA CO,. The OA dampers shall maintain minimum (occ.) or
bypass minimum (unocc.) when the OA temperature exceeds 68 F. witha 2 F.
differential.
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LLogic Diagram
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Minimum/Maximum OA
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The Max OA and return air dampers shall modulate to control a mixed air
temperature SP (MASP) which is reset based on the zone temperature. Both
Max & Min OA dampers will close on fan shut down. The Min OA dampers

shall open when the building is occupied. The Max dampers shall close when
the OA temperature exceeds 68 F. with a 2 F. differential.
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Logic Diagram (Max L
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LLogic Diagram (Comp
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