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CLIMADRY
SEQUENCE OF OPERATICN

Maz 1, 1997

The Climadry is a dual air path air conditicning unit. One air path is dedicated 1o the
conditioning of the fresh air from outside, the second air path is dedicated to the
conditioning of the retum air from the space (store}. The two air paths are mixed
together at the inlet of the supply air fan and delivered to the conditioned space.

Climadry has thres basic modes of operation as follows :
DRYOUT Maode
CO, Mode
NORMAL Mode

A Microprocessor controlier, sensing space temperature, space humidity, space CO,
level, outside air temperature and humidity detemines the mode of operation for the
unit. DRYOUT mode is considered to be the highest priority to maintain space humidity.
CO; level gets a second pricrity. Once the space humidity and CO, level is undar
conirol, Climadry resumes the Normal mode of operation.

In each maode of operation, microprocessor controls the operation of the compressors
and the position of the Return Air (R/A) Bypass damper DA1 and the Outside Air {O/A)
damper DAZ as required by specific mode of operation and the space conditions.
Climadry incorporates four compressors. Compressor No. 1 and 2 are two speed
compressors dedicated to the cooling of the outside air under NORMAL and CO,
mode and cooling of the partion of the Return Alr in DRYOUT mode. Compressor No. 3
and 4 are dedicated to the cooling and heating of the Return Air as required by the
space conditions.

FAN CPERATION
Climadry Fan must operate continuously. When Fan start/stop switch is tumed on, the
controller starts the FAN. A pressure switch sensing differential pressure across the fan
provides Fan confirmation to the confroller. It is only after the fan confirmation that the
unit operation can resume. if the microprocessor fails to confirm the fan operation, all
microprocessar outputs are turned off and alarm status is indicated on the display.

DRY CUT MODE
I the space humidity rises above the set point (45%), R/A bypass damper DAY is fully
open , OfA damper DAZ2 s fully closed. These damper positions shut off the /A and
allow a portion of R/A o circulate over O/A coils. Compressor #1 and #2 are activated
in High speed operation. This mode of operation continues until the space humidity
falls below the setpoint minus the differential {5%). During DRYQOUT if the space
temperature falls below the space temperature setpoint, compressor #3 and #4 are
activated in heating mode.




CO, MODE
CO, levet (ppm) sensor is located in the conditioned space. When CO, level rises
above the sefpoint (1000 ppm}), CO, mode of operation is initiated provided that the
space humidity is under control. In CO, mode, O/A Damper starts to open from it's
NORMAL(minimum position} setting, allowing more outside air circulation. If CO, level
continues o rise, the /A damper continues fo open. When CO, level reaches the CO,
setpoint (1000) plus the Propertional Band Setpaint (25), /A Damper is fully apen
allowing maximum amount of air to enter through the damper DA2. NORMAL position
of the OJA damper DA2 is set by the minimum position potentiometer located in the
control box.

R/A Bypass damper DA1 remains closed during CO2 mode. Cperation of Compressor
No. 1 and 2 continues to be controlled from the Enthalpy of the outside air as described
under NORMAL mode. Operation of Compresser No. 3 and 4 continues to be controlled
from the space temperature as described under NORMAL mode.

NORMAL MODE
When space humidity and CO2 level is under control, Climadry resumes normal mode
of operation. in Normal made O/A damper DAZ assumes a minimum position as set by
the minimum pasition potentiometer to allow design cutside air flow to be delivered to
the space. R/A bypass damper DA1 remains in the closed position.

Outside Air Cooling

Microprocessor sensing outside air temperature and humidity calculates the Enthalpy
of the outside air. Enthalpy of the outside air dictates the number of cocling stage
required for proper cooling of the outside air. There are four stages of O/A cooling
operation, achieved by staging the operation of the Compressor No.1 and 2 at Low or
High speed. First stage starts Compressor No. 1 at Low speed. Second stage shifts the
Compressor No. 1 to High Speed. Third stage starts the compressor No. 2 at Low
Speed. Fourth stage shifts comprasser No. 2 to High speed.

An averaging temperature sensor located behind the Q/A ceoling ooil pravides a
feedback data on the temperature of air leaving O/A coil. If this temperature is above
50 Deg. F, the centroiler forces the operation fo the next stage until the O/A leaving
temperature drops below 45 Deg F.

Each stage of operation has a minimum run time of 10 minutes and minimum off time
of & minutes. Each compressor is provided with a high pressure safety switch, low
pressure safety switch and compressor motor winding temperature stat. If any of the
safety switches open compressor operation is locked out and compressor safety alarm
is indicated on the display. Manual reset is required {0 resume compressor operation.

Compressor #1 and #2 are provided with water regulating valves to maintain proper
refrigerant discharge pressure at low and high speed and under varying conditions of
- loop water temperature. Compressor #2 is pravided with a hot gas bypass valve to



orotect the coils fram freezing under adverse conditions.

Return Air Cooling and Meating

A temperature sensor mounted in the space provides temperature data to the
microprocessor. If the space temperature rises above the set point (75 Deg F)
Compressor No. 3 staris on cooling. Further rise in the space temperature starts
compressor No. 4 in cooling. if the space temperature drops below the setpoint, mode
of operation is shifted to HEATING. Reversing valves are de-energized in heating
mode. Compressor No. 3 is started as space temperature falls 1 Deg F below setpoint.
Compreszor No. 4 is started as space temperature falls 2 Deg F below setpoint.

Each stage of operation has a minimum run fime of 10 minutes and minimum off time
of 5 minutes. Each compressor circuit is provided with & high pressure safety switch,
low pressure safety switch, compressor motor winding temperature stat {10 HP and
larger compressors) and water coil freezstal. If any of the safety switches cpen,
compressor operation is locked out and the compressor safety alarm is indicated on the
display. .
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DESZRIT

DESIGN CRITER!A CD SERIES

RETURN AIR DESIGN CRITERIA

TOTAL PIRFLOW] EVAP
COOLING { RATED | AR |BYPASS |ENT AIR |ENT AIR | WATER | waTER
MOMTONS] cFM | cFm | cFM | DBF { werF | INF | ouTF
15 TC000_{ 50001 4000 75 51 3% 95
20 10000 | £000__|_ 2080
30 10003 _| 10000 D
OUTSIDE AIR DESIGN CRITERIA
TOTAL
COOLING | RATED |ENT AIR |ENT AR |LVG AIR | WATER | WATER
NOMTONS| ¢FM | DBF | wsF | DBF | INF | ourF
20 2500 35 76 45 X3 95
25 3160
50 3700

EXTERMAL STATIC PRESSURE = 1.0 WS

STANDARD COMSTRUCTION
FARR 30/30 2" FILTERS TD BE STANDARD
SINGLE SPEZD MOTOR
DISCONNECT AND GF1 RECEPTACLE
ALL DOORS 7O BS DOUBLE wWALL

OPTIOMS :-

SMOKE DETECTCR -RETURNM AR
SMCKE DETECTOR -SUPPLY AND RETURN AIR

FUTURE OPTIONS ;-
ELECTRIC HEAT
HEAT PUMP HEATING OF QUTSIDE AIR
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