
1. Introduction
The temperature controller is an OMEGA

iSeries controller. This controller switches a
250W heater on/off to regulate the temperature
in the plexiglass box containing the optical
components. The controllers may be operated
using a "dead band" or PID control method.
The second method is chosen for a tighter
control of the temperature. This method
requires the setting of the proportional band,
integration and derivative times with the
optimum found through trial and error.

2. Parameter Settings
The proportional band is defined as the

change in the instrument input to cause a 100%
change in the controller output. The reset, or
integral, is the time over which the deviation
signal is integrated. The reset time is adjusted
to compensate automatically for any offset
from the set point. The rate, or derivative, is the
time over which the rate of change of the input
is determined. The rate time is adjusted to
compensate for overshoots, without "ringing",
caused by rapid temperature changes.

For the controllers in MI-11 and MI-21, the
settings are the same. The proportional band is

3oF, the integral or reset is 1200s and the
derivative or rate is 120.0s. Table 1 shows the
button functions on the controller which enable
one to move through the configuration menus.
Figure 1 is the flow chart for the OUTPUT1
menu, with the parameters changed from the
factory settings shown in red.
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3. Performance
The temperature contolled boxes are located

in environmentally controlled enclosures
(Peanuts). The Peanut environment supplies the
"restoring force" for the optical box temperature.
All this is to buffer the optical equimpment from
the outside temperature changes. Performance
of the two optical enclosures are shown in
Figures 2 & 3. For the MI11 optical box, except
when there are rapid changes in the Peanut
temperature, the temperature is regulated within
1/2oF. For the MI21 optical box, the
temperature is regulated within 1/4oF. The
differing performance show in Figures 2 & 3
suggests that the MI11 Peanut is more
susceptible to outside temperature changes and
that it's environmental controls are not
regulating the Peanut temperature as well as in
MI21.
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Table 1: Button function in configuration mode.
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Figure 1: Flowchart for the OUTPUT1 menu.

MI 11 Peanut Temperatures oF

Figure 2: MI11 Peanut temperatures for a
single day in Dec 2001. Each vertical division is
0.5 oF. The red trace is the optical enclosure
temperature. The green trace is the Peanut
temperature.

MI21 Peanut Temperatures oF

Figure 3: MI21 Peanut temperatures for a
single day in Dec 2001. Each vertical division is
0.5 oF. The red trace is the optical enclosure
temperature. The teal trace is the Peanut
temperature.


