Bureaucratic Affairs Building Heat Exchanger Leaving
Water Temperature Control

Overview

This sequence applies to the Bureaucratic Affairs Building hot water system steam
heat exchanger. The heat exchanger serves finned tube radiation, reheat coils,
and a warm-up coil. It is intended to be in operation any time either of the heating
hot water pumps are in operation to deliver 170°F water to the loads.

Steam Valve Control

A temperature sensor located in the discharge piping from the heat exchanger
serves as an input to a direct acting Proportional plus Integral (PT) control loop.
The output of the control loop is used to modulate a normally open steam valve via a
4-20 ma signal that, in turn generates a 3-15 psi pneumatic signal via an electro-
pneumatic signal convertor for valve actuation.

The set point of the loop is operator adjustable by an operator with administrator
credentials. The initial set point is 170°F, which is the design leaving water
temperature for the heat exchanger.

As the supply temperature deviates above set point, the output of the control loop
modulates from 4 ma towards 20 ma (3 psi towards 15 psi to the actuator), causing
the normally open valve to modulate closed. As the supply femperature deviates
below set point, the output of the control loop modulates from 20 ma tfowards 4 ma
(15 psi fowards 3 psi to the actuator), causing the normally open valve to modulate
closed.

On a loss of power, a spring in the valve actuator drives the valve fully open.

The control loop gains shall be tuned during the commissioning process through the
warranty period, including monitoring of its operation by the commissioning
provider to verify that the initial gain settings are appropriate for all of the
operating conditions encountered over the course of a typical year. During the
first year of operation after final acceptance, if signs of instability emerge, the
control contractor shall re-tune the loop as needed to restore stability.



Interlock with Hot Water System Operation

Differential pressure switches are provided on each pump piped across the gauge
taps on the pump suction and discharge flanges. The status of these switches is
used to provide pump proof of operation input to the various control processes
associated with the hot water system.

For the heat exchanger steam valve control process:

e If either of the pumps is in operation the heat exchanger control process shall
be allowed to run.

e If neither of the hot water pumps are in operation, the heat exchanger control
process is shut down to avoid wind-up and the output will be held at the last
value generated by the control process prior to shut down.
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