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AENERAL INFORMATION

The Economizer is supplied as a pre-wired factory installed option.
‘v QTsc unit equipped with an economizer rust have a low
aent control installed. This control can be factory installed or
neid installed. If field installed, use kit CMH-7 for heat pump
modeis.

DESCRIPTION

The QEFM-4 economizer is designed to be used with Bard 2 thru 4
ton QTEc series heat pumps equipped with Jow ambient fan cycling
controls. They are electromechanical economizer systems designed
to provide "free" cooling where the outdoor air temperature is cool
enough to provide the needed cooling without running the
compressor. When cooling is needed, the system automatically
takes advantage of the cold outdoor air when available and uses it
for first stage cooling. This then reduces the need to run the air
conditioning compressor providing lower operating costs and
increasing the service life of the equipment. If the outdoor air gets
too warmn or humid to be helpful, the enthalpy control detects the
condition and automatically closes the outdoor air and exhaust
damper, opens the return air damper and switches to the
compressor operation. This is all done automatically to achieve
maximum savings without attention from the user. See Figure 1 on
Page 3 for a block diagram of the economizer operation logic flow.
The unit is equipped with a full modulating type damper motor
which controls the damper position to a factory set minimum

supply air temperature.

FOR USE WITH
THE FOLLOWING UNITS

QHe41
QH301
QH361
QH421
QH481

MODEL

QEFM-4

ECONOMIZER ADJUSTMENT

1. Remove filter service door. Locate the tinimum position
potentiometer. (See Figure 2.)

2. Energize the evaporator blower by switching the thermostat to
the manual fan position with the heat/cool switch in the OFF
position.

3. Cycle the minimum position potentiometer (factory set for 0%
fresh air) to full open. (See Figure 2.) Throughout checkout
procedure observe operation of damper to insure there is free,
unobstructed operation through the entire angle of damper
travel. Then adjust the damper minimum open position to meet
local codes or application requirements. (See example
following.)

EXAMPLE:

a. Measure return air temperature (RAT) — (assume 75° F for
example)

b, Measure outdoor air temperature (OAT) — (assume 60° F
for example)

c. Calculate the mixed air temperature (MAT) which will
result from the desired combination of OAT (10 percent)
and RAT (90 percent).

.1 OAT + 9 RAT =MAT or substituting example values
Jd(60°F) + 9(715°F) = 735°F

d. Adjust the minimum position potentiometer knob until

proper mixed air temperature as calculated above is

reached. Care should be taken to insure thermnometer is
sensing air that is well mixed.

€. Mark correct setting on dial of minimum position
potentiometer for future reference.

4. Adjust the enthalpy control to position A, B, C, or D to achieve
the maximum combination of temperature and hunzidity
acceptable for the installation as per the chart below. (The
suggested setting is between A and B 70° DB @ 55 percent
RH. It is farther recommended to always set the control at C or
above.) See Figure 2.

Dial 20% 50% 80%
Setting RH RH RH
A 78°F 73°F 68°F
(26°C) | (23°C) (20° C})
B 73°F 68°F 63°F
Eé';h:lpr (23°C) {20° C) (17°C)
ntro
Se“ing C 630 F 630 F 59“ F
(20°C) {(17°C) | (15°C)
D 63°F 58° F 53°F
(17°C) (15°C) | (12°0)

5. Switch the thermostat fan control to automatic and position the
heatfcool switch to COOL. Adjust the thermostat temperature
to engage the first stage of cooling oniy (Y). This will cause the
dampers to modulate to achieve mixed air temperature of 55°
provided outside air enthalpy is sufficiently low. If enthalpy is
too high for economizing, low enthalpy can be simulated by
temporarily jemping terminals S, and + of damper motor
topether. This will also cause the economizer damper to
modulate away from minimum position, (Be sure to properly
reconnect ieads at end of checkout procedure,)

6. Readjust temperature on the thermostat to engage the second
stage of cooling (Y2). The damper motor should return to
previously set minimum positions.

7. Switch thermostat to OFF fan and OFF heat/coo] positions to
de-energize unit. Economizer damper should return to full
closed (100 percent return air) position. Check out is complete.

8. Replace filter service door.

Manual 2100-311
Page 1



ECONOMIZER — QTec SERIES

FEATURES:

* One piece construction — easy to install with no mechanical
linkage adjustment required.

* Exhaust air damper - built in with positive closed position.
Provides exhaust air capability to prevent pressurization of
tight buildings.

* Actuator motor — 24 volt, power open, spring return with
built in torque limiting switch.

* Proportioning type control — for maximum "Free Cooling"
economy and comfort with up to 50% outside air.

* Moisture eliminator and prefilter — permanent, washable
aluminum construction.

* Enthalpy sensor to monitor outdoor temperature and
bumidity — adjustable.

* Minimum position potentiometer — adjustable to control
minimum damper blade position.

* Mixed air sensor to monitor outdoor and return air to
automatically modulate damiper position.

ECONCMIZER SEQUENCE OF OPERATION

Condition A -~ Cool Qutdoors

First stage cooling closes and powers the econormizer damipers to
economizer mode and the indoor blower starts. Mixed air sensor
senses a mixture of return air and outdoor air and modulates the
dampers accordingly. Compressor operation in inhibited. (See
Figure 3.)

If second stage closes on the thermostat, the dampers return to the
closed or minimum position setting and the compressor starts for
mechanical cooling.

Condition B - Warm Outdoors

First stage cooling cycles the compressor and dampers remain in
the mechanicai cooling mode. (See Figure 4.)
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FIGURE 1 ~ ECONOMIZER OPERATION FOR SINGLE-COMPRESSOR UNITS.
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FIRST STAGE COOLING
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r
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DAMPER GOES TO MIN.
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FIGURE 2 - FRONT VIEW OF DAMPER MOTOR
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FIGURE 3 -~ MECHANICAL COOLING OPERATION
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FIGURE 4 — ECONOMIZER OPERATION
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FIGURE 5 - ECONOMIZER WIRING DIAGRAM
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COLOR CODE
WIRE CODE  ABBREVIATION
BLACK B
BROWN BR
RED R
ORANGE 0
YELLOW Y
GREEN G
BLUE BL
VIOLET(PURPLE)  V{PR)
GRAY(SLATE)  GY(s)
WITE W
TAN T
PINK P
LAVENDER L

PART ABBREVIATION LIST

CR CONTROL RELAY
DM DANPER MOTOR
£s ENTHALPY SENSOR

PL 6 PIN PLUG
TH THERMISTOR
4036-162

Manual 2100-311

Page 7






