4.0 OPERATION

41 TYPICAL OPERATING SEQUENCE

AUTO START

# OKAY

CHECK ALL SWITCHES TO AUTO
POSITION AND TO POWER SUPPLY

# OKAY

PUSH START BUTTON (BLOWER FAN)

¢ OKAY

OVERLOAD RELAY AND SAFETY -

# OKAY
TRIP CHECK FUSE, START SIGNAL,

BLOWER STARTER | SWITCHES, OVERLOAD RELAY
AND INTERLOCKING
# OKAY

BLOWER RUN
% OKAY

START SIGNAL TO CONDENSER FAN ]
¢ OKAY

OVERLOAD RELAY AND INTERLOCK ]

# OKAY
RIP CHECK FUSE, START SIGNAL,
CONDENSER FAN STARTER L TRIP | SWITCHES, OVERLOAD RELAY
AND INTERLOCKING
+ OKAY

CONDENSER FAN RUN

¢ OKAY

SIGNAL TO START COMPRESSOR o
% OKAY
OVERLOAD RELAY, SAFETY INTERLOCKING, <
SWITCHES AND TIME CONTROL
¢ OKAY
CHECK FUSE, START SIGNAL,
COMPRESSOR STARTER TRIP | SWITCHES, OVERLOAD RELAY,
SAFETY INTERLOCKING AND
TIME CONTROL
‘ OKAY

COMPRESSOR RUN




4.0 OPERATION

4.2 TYPICAL WIRING SCHEMATIC
A.) COOLING ONLY

POWER SUPPLY -
FROM FUSED -
DISCONNECT SWITCH

Z| | <| o

TB
/

YO D 3m Yy

M 3M -

1oL

M M M M
7 7 7 ’ ’
CONDENSER
BLONER FaN COMPRESSOR MOTORS e
[ CONTROL SUPPLY o
»—,{/}’—IIDL & ey BLOWER FAN
R % T4 1 CONTACTOR

* TIMER DELAY RELAY 1
M AOBS/W JE COMPRESSOR 1
o _ |
+— % EF@&* CONTACTOR

158 TIMER DELAY RELAY 2
Y THI-2 2TIR o COMPRESSIR 2
B ﬂy/a—AIE— — {13} T T T T M
X =% A oS CONTACTOR
M 17
- D UL,
3M
4{ }J

LEGEND
ATH = AMBIENT THERMOSTAT MTA = MAXIMUM MUST TRIP AMPERE
M = CONTACTOR NRA = NOMINAL RUNNING AMPERE
CB = CIRCUIT BREAKER oL = OVERLOAD PROTECTOR
FLA = FULL LOAD AMPERE RLA = RATED LOAD AMPERE
FU = FUSE SW = SWITCH
Hp = MOTOR HORSE POWER B = TERMINAL BLOCK
HP = HIGH PRESSURE SWITCH TDR = TIMER DELAY RELAY
LP = LOW PRESSURE SWITCH TH = THERMOSTAT
LRA = LOCKED ROTOR AMPERE
MCA = MINIMUM CIRCUIT AMPERE X = FIELD SUPPLY
MFS = MAXIMUM FUSE SIZE A = MANUAL RESET
MP = MOTOR PROTECTOR -—- = FIELD WIRING
MRA = MAXIMUM RUNNING AMPERE — = FACTORY WIRING




4.0 OPERATION

B.) HEAT PUMP

178

—— LU

POWER SUPPLY 12
FROM FUSED

DISCONNECT SWITCH —~ ——— .3

———N

N

NOTE

HEAT/COOL CHANGEOVER DRY CONTACT
TO BE PROVIDED BY CUSTOMER. CONTACT
ENERGIZED DURING HEATING MODE,

SET IR32 CONTROLLER CO FUNCTION
MODE SETTING TO MODE 6 FOR REVERSE—
CYCLE HEAT PUMP DPERATION

111 [ R B I 111 111 1Fu
IMZZ == == 2M— == = 3MZ- o= - AMIZ S5 SMIT = = BA@
0L
MTR MTR MTR MTR @
L ™
BLOWER COMPRESSOR MOTORS CONDENSER FAN MOTORS 10 CONTROE CIRCUIT
FAN MOTOR 1 2 ! 2 3
L CONTROL SUPPLY W]
1SW 1oL
{1} HF {z} @—< BLOWER FAN CONTACTOR
A
— M-t
3
25W

p—o oI LP’.—.I a5 —
K o J=YN (= ;

5 IHP- THI=1
L _
*

COMPRESSOR 1
CONTACTOR

COMPRESSOR 2
CONTACTOR

DELAY ACTIVATION TIMER

(30 SEC)

HEATING MODE RELAY

1CR-1
I

35W
— — TH1-2
~ D 1LP-2 11 1HP 2 _
AL *
10 DAT 2
CHANGE OVER MCT;
HEAT/COOL
GF- X RRE] (@
DT-1

4 WAY SOLENOID VALVE 1

4 WAY SOLENOID VALVE 2

DEFROST TIMER (10 MINS)

CONDENSER FANS 4

SET POINTS

1THP CUT-0UT 400 PSIG / MANUAL RESET

ILP CUT-IN 60 PSIG / 30 PSIG DIFF.

2HP = CUT-IN 250 PSIG
CUT-0UT 180 PSIG

2P CUT-IN 50 PSIG
CUT-0UT 70 PSIG

DT = 10 MN. FACTORY SETTING BUT ALSO
SUBJECT TO SITE CONDITION

DAT = MODE C. 30 SEC FACTORY SETTING
BUT ALSO SUBJECT TO SITE CONDITION

LEGEND

CB = CIRCUIT BREAKER

CCH = CRANKCASE HEATER

CR_ = CONTROL RELAY

DAT = DELAY ACTIVITION TIMER

DT = DEFROST TIMER

FLA = FULL LOAD AMPS

ISOL = ISOLATOR

FR = FIRE RELAY

FU = FUSE

Hp = HORSE POWER

HP = HIGH PRESSURE SWITCH

ITS = INTERNAL THERMAL SENSOR

LP = LOW PRESSURE SWITCH

LRA = LOCKED ROTOR AMPS

LT = INDICATING LIGHT

M = CONTACTOR

MCA = MINIMUM CIRCUIT AMPS

MFS = MAXIMUM FUSE SIZE

MP = MOTOR PROTECTOR

MTR = MOTOR

NRA = NOMINAL RUNNING AMPS

OL = OVERLOAD PROTECTOR

SOL = SOLENOID VALVE

SW = SWITCH

T = TRANSFORMER

TB = TERMINAL BLOCK

TH = THERMOSTAT

TR = TIMER DELAY RELAY

* = FIELD SUPPLY

A = MANUAL RESET

— — = FIELD WIRING

—— = FACTORY WIRING

/A = SEE NOTE 'n

2M-2

# {as} {1 cer |
I
# 3} {2 cen}

CONTACTOR
CONDENSER FANS 2 & 3
CONTACTOR

TIMER RELAY 1

C. HEATER 1

TIMER RELAY 2

C. HEATER 2
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4.3 PHASE ROTATION

If during initial start up the compressor does not build up pressure, noise is abnormally loud and power
consumption is minimal, then there is a possibility that the unit is operating at reverse rotation. Shut down
the power and connect phase to the proper terminals.

44 CYCLE LIMIT RATE

Each compressor must not be cycle on-off for more than 12 times per hour. The higher number of starts
per hour will reduce the life of the compressor. Thus, it is suggested that anti short cycle timer is provided
in the system.

4.5 FAN CYCLING (HEAT PUMP)

During cooling only, the head pressure control would allow the unit to operate at lower ambient
temperature by building up the discharge pressure through cycling of fans (for single fan unit, this is
achievable by reducing the fan speed). If there is demand for cooling, the unit would run on cooling until
the manual change over is set to heating. Please observe the lowest ambient for cooling mode.

4.6 DEFROST CYCLE (HEAT PUMP)

During heating, a defrost controller would initiate the defrost cycle once there is demand for it. The
sensor from the controller would sense the suction pressure and if the pressure is lower then the preset
value, then a signal would be sent to the control panel which then relay the signal to the reversing valve
to reverse the cycle. Now, the outdoor coil would be discharging hot air and defrosting the ice on the fins
surface. The standard factory set timer for the defrost cycle is 10 minutes which could be adjusted
according to the site condition.

4.7 CRANKCASE HEATER (HEAT PUMP)

Refrigerant tend to migrate to colder section of the unit. During winter, the compressor compartment is at
lower temperature than the evaporator and thus refrigerant tend to accumulate in the compressor
compartment. Connect power source to the unit at minimum 12 hours prior to compressor start up so that
the refrigerant would be forced out of the compressor compartment. It is good practice to let the
crankcase heater to be energized continuously, independent of compressor operation.

4.8 STOP VALVE

Inspect all stop valves prior to start up. They shall be in open position.

4.9 HYDROPHILIC CONDENSER COIL (STANDARD FOR HEAT
PUMP)

Hydrophilic fins assist condensation to be removed faster and therefore reduce the possibility of icing on
the condenser coil.
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i.) Relubrication Schedule

Relubrication Schedule in Month *

Bo':':,(;,lnm) 25 and below From 26 to 35 From 36 to 45 From 46 to 55 From 56 to 65 From 66 to 75 From 76 to 85
750 24 18 12 12 8 8 8
1000 18 12 12 8 8 6 6
1250 18 12 8 8 6 6 6
1500 12 8 8 6 6 4 4
1750 12 8 6 6 4 4 2
2000 12 8 6 4 4 2 2
2250 8 6 6 4 2 2 2
2500 8 6 4 4 2 2 2
2750 8 6 4 4 2 2 2
3000 6 4 4 4 2 2 2
3250 6 4 4 4 2 2 2
3500 6 4 4 2 2 2 2
3750 6 4 4 2 2 2 2
4000 6 4 4 2 2 2 1

Note: Suggested greasing interval is based on 12 hour per day operation. For continuous (24hour) operation, decrease greasing interval by 50%.

ii.) Amount of recommended grease for ball bearing unit. (Recommended grease: Shell Alvania RL2, GOLD No. 3 or

equivalent).
Bore Dia Code Grease Amount (g)
(Refer to the code casted on the bearing housing)
206 3.3
207 4.5
208 5.6
209 6.5
210 7.7
211 10.3
212 13.2
213 14.9
214 18.2
215 21.0
216 25.0
217 31.0
218 38.0

CAUTION: DO NOT exceed the initial greasing amount. Excessive and inadequate greasing may cause failure.
Note: The bearing should be relubricated while they are rotating and pumped in slowly until a slight bead forms around the seals.
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5.10 TROUBLE SHOOTING CHART

COMPRESSOR—-MOTOR MALFUNCTION

WRONG PHASING

NO VOLTAGE OR LOW VOLTAGE

SINGLE PHASING

SHORTED COMPONENTS

LOOSE CONNECTIONS

BURNED COIL

FAULTY CONTACT

NO COOLING

[

UNIT POWER » L

SUPPLY = T

[

\ 4 ‘

FUSE FOR EVAP.Y, | L

CIRCUIT | T

—— ‘
COMPRESSOR >

CONTACTOR > ‘

Y [

A\ ’—{

THERMOSTAT

FAULTY THERMOSTAT

A 4

TEMPERATURE SETTING TOO HIGH

|

INCORRECT WIRING

EVAPORATOR
FAN MOTOR

HIGH VOLTAGE OR LOW VOLTAGE

SINGLE PHASING OR PHASE UNBALANCE

OVERCURRENT RELA
v FOR EVAP. FAN

FAULTY FAN BEARING

EXCESSIVE FAN BELT TENSION

EXCESSIVE FAN LOAD

INNEEN

BURNED COIL

A 4

VAP. FAN MOTOR
CONTACTOR

|

FAULTY CONTACT

(

DEFECTIVE OPERATION SWITCH

}»————REPNR OR REPLACE COMPRESSOR
}»7777RECONNECT THE PHASE TO THE
PROPER TERMIRAL
}»————osTAlN CORRECT VOLTAGE
}»————REPMR POWER LINE
},,,,,REPNR OR REPLACE THE
COMPONENTS
}»————T\GHTEN THE CONNECTION
}»****REPLACE THE CONTACTOR
}»7777REPAIR OR REPLACE THE
CONTACTOR
}»7777REPAIR OR REPLACE THE
THERMOSTAT
}»****ADJUST TO CORRECT SETTING
}»————CORRECT THE WIRING
}»777708TAIN THE CORRECT VOLTAGE
AND RESET THE RELAY
}»****CHECK THE POWER SUPPLY
}»————REPLACE THE BEARING
}»————ADJUST BELT TENSION
}»****CHECK THE DUCTING SYSTEM
}»————REPLACE THE CONTACTOR
}»————REPNR OR REPLACE THE CONTACTOR
}»————REPMR OR REPLACE THE SWITCH

CONDENSER
FAN

A\

OPEN INTERLOCK CIRCUIT

_ REPAIR THE CONDENSER FAN
CONTROL CIRCUIT

},,,,

HIGH DISCHARGE PRESSURE OR ____SEE "HIGH DISCHARGE PRESSURE"
LOW SUCTION PRESSURE AND "LOW SUCTION PRESSURE”
FAULTY SWITCH | — ——~REPAIR AND REPLACE THE SWITCH
— HIGH VOLTAGE OR LOW VOLTAGE | — ———OBTAIN THE CORRECT VOLTAGE
OVERCURRENT CHECK THE POWER SUPPLY TO THE
RELAY FOR COMP. | SINGLE PHASING OR PHASE UNBALANCE }‘**7’00MPRESSOR. REPAIR WHEN NECESSARY
HIGH DISCHARGE PRESSURE OR ___ _SEE ”HIGH DISCHARGE PRESSURE”
v LOW SUCTION PRESSURE AND "LOW SUCTION PRESSURE"
HIGH DISCHARGE PRESSURE OR ___ _SEE "HIGH DISCHARGE PRESSURE”
LOW SUCTION PRESSURE AND "LOW SUCTION PRESSURE”
INTERNAL .
THERMOSTAT T [ REFRIGERANT SHORT CHARGES OR ____ ADD REFRIGERANT. REPAIR
\ REFRIGERANT LEAK LEAKAGE
FAULTY CONTACT | — ———REPAIR THE CONTACT
__ _ _REPAIR OR REPLACE THE
FAULTY THERMOSTAT F N ERMOSTAT
DEFECTIVE SENSOR | — ———REPLACE THE THERMOSTAT
INSUFFICIENT
COOLINNG OTHER FAULTY ELECTRICAL COMPONENTS }»—77—225’}]SN25T§EPLACE THE
THERMOSTAT > } FAULTY ELEMENTS |- ————REPAIR OR REPLACE THE THERMOSTAT
\ g [ HIGH DISCHARGE PRESSURE OR ____ SEE "HIGH DISCHARGE PRESSURE"
> | LOW SUCTION PRESSURE OR "LOW SUCTION PRESSURE
HIGH DISCHARGE
PRESSURE
— SPACE LOAD TOO HIGH | ———— INCREASE SIZE OF UNIT
100 HIGH
R ERA T > } POOR DUCT INSULATION | ——— INSULATE AND REPAIR DUCT
* — TOO MUCH FRESH AR | ————REDUCE FRESH AR INTAKE
STOP VALVES IN I o
D ISCHARGE LINE P ‘ PARTIALLY CLOSED VALVE F FULLY OPEN THE VALVE
A
CONDENSER AIR I o
ON TEMPERATURE > [ IMPROPER CONDENSER UNIT OPERATION |- CHECK CONDENSER UNIT OPERATION
— FAN WRONG ROTATION | ————CHECK FAN ROTATION
Y
— AIR FLOW TOO LOW | ————CHECK CONDENSER FAN AIR VOLUME
< CBEDEES‘%R » } POOR AIR CIRCULATION }»7777CHECK UNIT LOCATION
o CONDENSER FAN DOES NOT RUN | ————CHECK CONDENSER FAN MOTOR
— OVERCHARGED REFRIGERANT | ———— PURGE THE EXCESS REFRIGERANT
_ __ _PURGE THE REFRIGERANT, RE—EVACUATE
> NON-CONDENSIBLE GAS F AND CHARGE NEW REFRIGERANT
—] DIRTY CONDENSER COIL | ———— CLEAN THE CONDENSER colL
— HIGH SUCTION PRESSURE |- ————s£E “HIGH SUCTION PRESSURE”

=FAULT

T one

=REMEDY
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LOW DISCHARGE
PRESSURE

T00 LOW
CONDENSER AIR I o
ON TEMPERATORE > [ IMPROPER CONDENSER UNIT OPERATION |- CHECK CONDENSER UNIT OPERATION
CONDENSER > I ____CHECK AR VOLUME TO CORRECT
MR FLOW > ‘ EXCESSIVE CONDENSER AIR FLOW H AR FLOW
COMPRESSOR > } LOW SUCTION PRESSURE }»————SEE "LOW SUCTION PRESSURE”
v
I _ ADD REFRIGERANT, REPAIR LEAKS
SIGHTGLASS > ‘ REFRIGERANT UNDER CHARGED H IF NECESSARY

HIGH SUCTION
PRESSURE

— SPACE LOAD TOO HIGH b — — — — INCREASE SIZE OF UNIT
EVAPORATOR AIR — EXCESSIVE FRESH AR INTAKE |- ——— —REDUCE THE FRESH AIR INTAKE
(LET TEMPERATUSS —] INSUFFICIENT DUCT INSULATION |- — ———REINFORCE THE DUCT INSULATION
e FAULTY THERMOSTAT ELEMENT |- ——— —REPAIR OR REPLACE o0 o
] OVERCHARGED REFRIGERANT |- —— — — PURGE THE REFRIGERANT
P } HIGH DISCHARGE PRESSURE |- ————SEE "HIGH DISCHARGE PRESSURE"
—{ EXCESSIVE OPENING OF THERMO VALVE }»777—ADJUST THERMO VALVE
PRESSURE
4{ CLOGGED LIQUID FILTER DRIER F7777iEFE”LACCHEARFG”ETE'va?REEE@RI%‘EIEimTE
FILTER DRIER > } LOW REFRIGERANT CHARGE |- ————ADD THE REFRIGERANT
] RESTRICTED LIQUID LINE |- —— — —REMOVE THE RESTRICTION
\ 4{ CLOGGED AIR FILTER }»****CLEAN THE AIR FILTER
— SLIPPING FAN BELT |- ————ADyusT THE BELT TENSION
< EVAPO@—FH RESTRICTED bucT |- — ———REMOVE THE RESTRICTION
AR FLOW —] LoW AIR VOLUME |- —— ——CHANGE THE PULLEYS
] FAULTY FAN MOTOR |- ————REPAIR OR REPLACE THE MOTOR
o WRONG MOTOR ROTATION |- — — — —CORRECT MOTOR ROTATION
\ —] SUPPLY AIR SHORT CYCLING b —— —— FEMONE (OBSTACLES TO AR
N A aATORE > } FAULTY THERMOSTAT ELEMENT |- ——— —REPAIR OR REPLACE THE
] THERMOSTAT SETTING TOO LOW b ————apwust serTinG
— RESTRICTED SUCTION LINE |- — — — —REMOVE THE RESTRICTION
— LOW DISCHARGE PRESSURE |- —— ——SEE "LOW DISCHARGE PRESSURE"
> [ INADEQUATE OPENING OF THERMO VALVE |-~ ————OPEN THE THERMO-VALVE
— CLOGGED EXPANSION VALVE |- ————cLean expansion vaLve
] DIRTY EVAPORATOR COIL |- — — — —CLEAN £VAPORATOR COIL
( ortranon )
UNLOOSENED SHIPPING OR MOUNTING }»7777LOOSEN COMPRESSOR MOUNTING
v BOLTS BOLTS
— | - - - gEgeer, T P To T
@ESSOR ; — LIQUID SLUG INTO COMPRESSOR |- —— ——RECTIFY THE PROBLEM
] LOW SUCTION PRESSURE |- ————SEE "LOW SUCTION PRESSURE”
. WORN COMPRESSOR PARTS |- ————RePLACE THE comMPRESSOR
Y —] WHEEL KNOCKING HOUSING b ————FIX THE WHEEL
— WORN BEARING | ————RepLace THE BEARING
< EVAPORATOR FAN > [ LOOSE OR OVERTIGHTEN FAN BELTS |- —— ——ADJUST THE BELT TENSION
—] PULLEYS MISALIGNMENT |- —— ——REALIGN MOTOR AND FAN PULLEYS
] WORN V—BELTS | ————RepLacE BeLTS
— LOOSE SCREW F————TioHTen ALl Fixen screws
> } WEAK FOUNDATION INSTALLATION |- — — — —REINFORCE THE FOUNDATION
] INADEQUATE DUCT WORK |- ————CHECK DUCT FIXING
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5.11 SAMPLE LOG SHEET SHEET NO...eeeeeeeeeeeeeeerenene
American Pro® AIR COOLED PACKAGE UNIT
UNIT MODEL NO. ..o UNITNO. ..., VOLTS: ..o [ 5

UNIT SERIAL NO. ..o

START UP : (0.} 1 OO TIME ... ....coooeeeeeeeee s
DATE
TIME
COMPRESSOR
NO.
1.
SUCTION 2,
PRESSURE 3.
4,
1.
SUCTION 2.
TEMPERATURE 3.
4,
1.
DISCHARGE 2.
PRESSURE 3.
4,
1.
DISCHARGE 2.
TEMPERATURE 3.
4,
1.
DISCHARGE SUPERHEAT 2.
(SAT. DISCH.- DISCH. TEMP.) 3.
4,
1.
SUCTION SUPERHEAT 2.
(SAT. SUCT.- SUCT TEMP.) 3.
4,
RETURN AIR TEMPERATURE- DB/WB
SUPPLY AIR TEMPERATURE - DB/WB
AIR VOLUME
AMBIENT AIR TEMPERATURE
OFF CONDENSER AIR TEMPERATURE
1.
COMPRESSOR AMPS 2.
3.
4,
CONDENSER FAN AMPS
EVAPORATOR FAN AMPS
VOLTS

This log sheet is provided as a recommendation of the readings that should be taken on a periodic basis. The actual readings taken and the frequency
will depend upon the units application, hours of use, etc. This type of information can prove very useful in preventing and/ or solving problems that
might occur during the life of the unit.

-8-



5.0 MAINTENANCE

5.12 American Pro® STARTUP REPORT

AIR COOLED CONDENSING UNITS & PACKAGED UNITS

SITE INFORMATION

Job Name Installing Contractor
Address

Unit No. Unit Location Area Served

NAMEPLATE DATA

Unit Details
Model Serial No. Factory Order

Indoor or Packaged Unit

Outdoor Unit (Remote Condenser)

Blower Motor
Model Serial No. Manufacturer

Volt Phase Hz FLA LRA
RPM kW/HP Type

Compressors
Compressor 1 Compressor 2 Compressor 3

Model

Serial No.

V/Ph/Hz / / / / / /
FLA /LRA / / /

Condenser Fans (Air Cooled & Remote Condenser)

Model Serial No. General
1) Volt
2) Phase
3) Hz
4) FLA
5) LRA
6) HP/kW

BLOWER & COIL

Blower Section

Blower Model Size Fan Belt Model

Blower Pulley Model Size Fan Belt Size

Motor Pulley Model Size Quantity

Coil Section

Coil Material Aluminium Copper Hydrophilic

Coil Arrangement FPI Length Height # Rows

Filter Type Filter Size 1) X # Filters
2) X # Filters
3) X # Filters
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5.14 OPERATING PARAMETERS

Job Name Unit Model Date
Job Location Unit Serial No. F/O
Actual Controller Setpoint -
Room Temperature °C -
-
. Dry Bulb °C - -
% % On Coil (Dry ) -
2 g (Wet Bulb) Cc - -
Dry Bulb °C - -
| 21 offcoi (Ory Bulb)
(Wet Bulb) °C - -
System 1 System 2 System 3
g Suction Pressure bar
§ Discharge Pressure bar
@ | Liquid Pressure bar
a Suction Temp °C
§ Discharge Temperature °C
E Liquid Temperature °C
5 - Suction Superheat °C
5 % Discharge Superheat °C
Subcooling °C
. Dry Bulb °C
9 On Coil (Dry )
S (Wet Bulb) °C
2 ] (Dry Bulb) °C
8§ | offCail
(Wet Bulb) °C
Blower Fan A - -
S System 1 System 2 System 3
a8 Compressors
g |2 :
1= €
1 2 3 4 5 6
P—C < Condenser Fans
o] A
L
| o | L1~L2 v
D
‘_~05 L1~L3 \%
> | L2~L3 \Y
REMARKS
DETAILS OF STARTUP ENGINEER CUSTOMER ACCEPTANCE OF STARTUP
Signature Signature
Name/Title Name/Title
Company Company
Address Address
Contact No. Contact No.
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