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Ramp It Up

The following article explains the various VAV ramps available on our products. Not all
controllers come with the same options. Refer to the Specification and Installation Instructions
of each controller for appropriate information.

The first section concerns motor ramps, which are the type of action taken by the damper
actuator of the VAV box. The second section covers the duct reheat, baseboard and sub-cool
sequence of operation. The third section shows the possibilities and limitations of each
controller able to control a VAV box.

Motor Ramps

Cooling Only — The central system can only deliver cool air to the VAV box. All the heat will
come from the reheat and baseboard.
Cooling Only Application
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A Heat DB Cool

@ When the zone is calling for cool, the cooling loop output is mapped to the airflow setpoint
Kfactor from the cooling minimum to cooling maximum airflow setpoints.
Max Cool @ When the zone is in the dead band mode, the airflow setpoint shall be the cooling minimum
airflow setpoint.
@ When the zone is calling for heat, the airflow setpoint shall be the cooling minimum airflow
Min Cool setpoint.
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Heating Only — The central system can only deliver hot air to the VAV box.
Heating Only Application

Hce?t % gg, (® When the zone is calling for cool, the airflow setpoint shall be the heating minimum airflow
Kfactor 1 setpoint.
Max Heat @ When the zone is in the dead band mode, the airflow setpoint shall be the heating minimum

airflow setpoint.
@ When the zone is calling for heat, the heating loop output is mapped to the airflow setpoint
Min Heat — from the heating minimum to heating maximum airflow setpoints.
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Cooling & Heating (Changeover) — The central system can deliver cool and hot air to the
VAV box. A changeover sensor/switch is required.
Changeover (Cooling & Heating) Application

H(?at g C(Pol Sequence of Operation - System in Cooling
Kfactor 4 < > € > @ When the zone is calling for cool, the cooling loop output is mapped to the airflow setpoint
Max Cool from the cooling minimum to cooling maximum airflow setpoints.

@ When the zone is in the dead band mode, the airflow setpoint shall be the cooling minimum
airflow setpoint.

Min Cool - (® When the zone is calling for heat, the airflow setpoint shall be the cooling minimum airflow
o " setpoint.
&
H@t % o Sequence of Operation - System in Heating
Keactor T «— > (D When the zone is calling for cool, the airflow setpoint shall be the heating minimum airflow
Max Heat setpoint.

(@ When the zone is in the dead band mode, the airflow setpoint shall be the heating minimum
airflow setpoint.

Min Heat @ When the zone is calling for heat, the heating loop output is mapped to the airflow setpoint

from the heating minimum to heating maximum airflow setpoints.
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CH1 — The central system can only deliver cool air to the VAV box. When there is a demand
for heat, the controller uses the maximum and minimum heating airflow setpoints and
activates reheat. This ramp is only supported by the EVCB series.

CH1 (4 airflow setpoints) Application

® o O

@ When the zone is calling for cool, the cooling loop output is mapped to the airflow setpoint

Kractor | il a——— from the cooling minimum to cooling maximum airflow setpoints.
Max Cool @ When the zone is in the dead band mode, the airflow setpoint shall be the cooling minimum
Max Heat airflow setpoint.
@ When the zone is calling for heat, the heating loop output is mapped to the airflow setpoint
in el R from the heating minimum to heating maximum airflow setpoints. This sequence can only

operate if an output is configured in heating.
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Heating output activation level

Output must be set on Heat __|
Ramp 1 in order to activate the
heating airflows

Note that the EVCB series controllers can also be configured as CAV (Constant Air Volume).
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Cooling and Heating Ramps

Reheat refers to the heating device located after the VAV box. It can either be a water coil or it
can be electric. Signals vary based on the type of heater. The supported signals are:

On/Off or 1 Stage Heating

@ When the zone is calling for cool, the heating outputs are disabled.

@ When the zone is in the dead band mode, the heating outputs are disabled.
@ When the zone is calling for heat, the heating output is energized to maintain zone setpoint.
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2 Stage Heating
® 0 o
A Heat DB Cool

100%

@ When the zone is calling for cool, the heating outputs are disabled.

80%
60%

40% -
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@ When the zone is in the dead band mode, the heating outputs are disabled.
@ When the zone is calling for heat, the heating output is energized to maintain zone setpoint.
If temperature continues to drop, the second heating stage is energized.
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3 Stage Heating

100%

@ When the zone is calling for cool, the heating outputs are disabled.

80%
60%
40%
20%

0%

@ When the zone is in the dead band mode, the heating outputs are disabled.
@ When the zone is calling for heat, the heating output is energized to maintain zone setpoint.

If temperature continues to drop, the second and third heating stages are energized
according to the heating demand.
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4 Stage Heating

H(?a' g% (:(Ru @ When the zone is calling for cool, the heating outputs are disabled.
won—— 2 * (2 When the zone is in the dead band mode, the heating outputs are disabled.
80% . - @ When the zone is calling for heat, the heating output is energized to maintain zone setpoint.
60% V... If temperature continues to drop, the second, third and fourth heating stages are energized
;g:; according to the heating demand.
0% \ 4 .
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Modulating, Pulse and/or Floating

® @ o

N Heat DB Cool
—  —

@ When the zone is calling for cool, the heating outputs are disabled.

100% | (2 When the zone is in the dead band mode, the heating outputs are disabled.

80% @ When the zone is calling for heat, the heating output modulates to maintain zone setpoint.

60%

40%
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0% >
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Note that the cooling ramps can be in the same format as the heating ramps, except for pulse
signals (heating only).

Baseboard refers to the heating devices located on the exterior walls of a building. They are
used to maintain temperature for external zones and are great to cut the cold drafts generated
by the windows in winter time. Baseboards can be supplied by hot water or they can be
electric. The signals supported are the same as the reheat (except for stages).

Note that the reheat and baseboards can be activated at the same time or offset from one
another. Some prefer setting the baseboards as a first stage and other prefer the reheat as the
first stage.

Sub-cool refers to the cooling devices located after the VAV box. In terminal unit applications,
these are water coils, but DX coils are possible. We do not have many requests for this type of
control, but it is available. The supported signals are:

On/Off or 1 Stage (water and DX)

2 Stages (DX only)

3 Stages (DX only)

4 Stages (DX only)
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- Modulating 0-10Vdc & 2-10Vdc which includes 0-20mA & 4-20mA with a 500Q
resistance (water only)
- Floating (water only)

Possible configurations based on the controller model for single duct applications

Controller models are identified on the top of the page.
Application drawing shows the possible configurations and required input/output(s).

The controller at the bottom of the page represents the input/outpoint point count and
configurations supported.
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TRO5404 - VAV Single Duct

VAV Box

Changeover Sub-Cool Reheat

LTE=D

O ek
e fel—2

*Requires a SCC80 Changeover Switch
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Modulating m
0-10Vdc

Modulating
0-10voc

Perimeter Heater

Modulating m
0-10Voc

Modulating 0-10Vdc Heating Ramp

Modulating 0-10Vdc Cooling Ramp

Integrated Temperature Sensor e ’ ‘
Modulating 0-10Vdc Heating Ramp HD | - mie used

External Temperature Sensor

Central unit

. - . heat and
Night Setback @ m Modulating 0-10Vdc Cooling Ramp HD cool demand
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TRO54P3X1 - VAV Single Duct

VAV Box

Changeover Sub-Cool Reheat

|ZStages Hso"Bol
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9 @ E Modulating m Perimeter Heater
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0-10vde
Modulating m
0-10vac

Modulating 0-10Vdc
.
Integrated Temperature Sensor 9 ' Modulating 0-10Vdc Heating Ramp 1
Heating Ramp 2
External or Changeover : -
Temperature Sensor Binary Output 7~ Cooling Ramp 1
/N Cooling Ramp 2
Night Setback C N/ Binary Output Changeover Ramp
| o .
N—— e =
I Binary Output
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TRO24 Series - VAV Single Duct

Changeover Cross Flow

VAV Box

T2
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“TRO24T4XYZ3
with integrated
schedule

INT

Integrated Temperature Sensor

)

External or Changeover Temperature
or Differential Pressure Sensor

®

T
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O|TO|

Floating |

Sub-Cool

.—| On/off |

| TO " TO |—| Floating |
| TO " TO |—| *2 Stages |

m Modulating
0-10vde

External or Changeover Temperature or ' - A
Differential Pressure Sensor -V
External or Changeover Temperature or m | — J
Differential Pressure Sensor (G, L
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| Floating H TO " TO |
*2 Stages |—| TO " TO |

Pulse Perimeter Heater
24vac

Modulating m
0-10vdc

TO

Pulse
24vac

T

Modulating
0-10vac

| Floating |—| TO || TO |

Note: Outputs can be configured as Reverse Acting
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TO

HEE

TRIAC Output

5

TRIAC Output

Heating Ramp 1
Heating Ramp 2

> Cooling Ramp 1
Cooling Ramp 2
Changeover Ramp

TO | TRIAC Output

@ TRIAC Output
@ m Modulating 0-10Vdc

Modulating 0-10Vdc

o
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Changeover Cross Flow

EVC Series - VAV Single Duct
Excluding EVCB14NIT4X

VAV Box

Sub-Cool Reheat Supply Air
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Override Heat 2 @
Override Heat All @

Integrated Temperature Sensor | INT

External , Supply Air and/or
Changeover Temperature, CO, Sensor

External , Supply Air and/or
Changeover Temperature, CO; Sensor

Occupancy or Night Setback

Changeover Switch or Overrides
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Monitoring Only
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Note: Outputs can be configured as Reverse Acting

Perimeter Heater

TO | TRIAC Output

@ TRIAC Output
Heating Ramp 1

TO | TRIAC Output Heating Ramp 2

\ Cooling Ramp 1
Cooling Ramp 2

TO | TRIAC Output Changeover Ramp

€O, Ramp
@ Modulating 0-10Vdc

Modulating 0-10Vdc
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EVCB14NIT4X - VAV Single Duct

VAV Box

Sub-Cool Reheat Supply Air

Changeover Cross Flow
N
6 N
N

] @ [
e 1@

Override Heat 1 @
Override Heat 2 @

1
TO || TO|

INT

| Floating |—| TO " TO |
| 2 Stages |—| TO " TO |
2 stages |
24Vac
Modulating m
0-10vVac

Floating |

4 Stages
m Modulating
0-10Vac

Monitoring Only

Perimeter Heater

A
Modulating m

0-10voc
[Fostng_|

Heating Ramp 2

Cooling Ramp 2
Changeover Ramp

A
Override Heat All @ Note: Outputs can be configured as Reverse Acting
N
@ TRIAC Output
H
Integrated Temperature Sensor 9 L] @ TRIAC Output
. Heating Ramp 1
External , Supply Air and/or e ) TRIAC Output
Changeover Temperature, CO, Sensor L Cooling Ramp 1
External , Supply Air and/or n @ @ TRIAC Output
Changeover Temperature, CO; Sensor P
[] CO2 Ramp
Occupancy or Night Setback 1 g % Modulating 0-10Vdc
]
) , L= )
Changeover Switch or Overrides ﬂ 7 Modulating 0-10Vdc
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