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 Revision EN:  L29003 
 Date: 12/5/03 
 
Subject:   G Series “Multiples” Application Bulletin 
 
 
 
This Bulletin pertains to the parallel connection of “multiple” Bristol G series compressors, 
including user advantages and commercial air conditioning application information.  The use of 
multiple compressors can increase the G series capacity range to 73.5 tons at ARI (60 Hz) 
condition, i.e., three 24-ton compressors in parallel. 
 
The Bristol Multiples are more economical and yield higher efficiency (when modulated) than a 
single compressor of comparable size.  Modulation of a multiple compressor assembly will 
reduce operating cost and meet cooling requirements of a building when the outdoor temperature 
is less than the design temperature.  This is accomplished by operating each compressor only as 
needed which, in turn, reduces compressor on/off cycles and substantially increases the 
efficiency. 
 
While compressor modulation will increase SEER, it can also cause some problems if the system 
is not designed and tested for the application.  Bristol Bulletin 121 (Compressor Application 
Guidelines) will assist in designing the system for the most reliable operation. 
 
Modulating compressors require testing with one, two or three compressors operating 
(depending upon the number of compressors).  A check valve is required in the discharge line of 
each compressor.  These check valves are supplied with each compressor and are identified on 
the “Multiple” compressor bill of material.  Engineering lab and field tests have proven that in a 
modulating system where only one compressor is running, the high pressure discharge gas from 
the first compressor condenses into liquid in the discharge muffler and cylinder head of the off 
compressors when discharge line check valves are not used.  Over a period of time the liquid 
leaks past the discharge valves, filling the cylinders full of liquid refrigerant.  Consequently, 
each time the second or third compressor starts, it slugs, which can shorten the life of the 
compressor.  The addition of a check valve in the discharge line of each compressor prevents this 
damaging accumulation of liquid. 
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1.0 Assembly 
 The G series compressors will not be assembled into Multiple assemblies by Bristol.  The 

compressors will be shipped individually, to be assembled into multiple units by the 
customer.  They may be assembled into units in groups of two or three, but no more than 
three. 

 
2.0 Check Valves 
 All G series Multiple compressors will be shipped with a magnetic check valve (Bristol 

part number 250562) that must be installed by the customer, therefore making the 
compressors suitable for modulation.  Flow directional arrows are stamped on valve 
body. 

 
 2.1.0 Special brazing attention is required when installing the check valve in the 

discharge line. 
 
 2.1.1 The temperature of the check valve body must not exceed 232°C (450°F) 

maximum.  Exceeding this temperature can damage the internal components of 
the check valve. 

 
 2.1.2 Keeping the temperature below 232°C, (450°F) can be accomplished by using 

either a wet rag, a water jacket, or venturi-type cooling device around the check 
valve body while brazing in place. 

 
 2.1.3 A thermocouple or other temperature measurement device should be used to 

monitor the check valve to insure the maximum temperature is not exceeded. 
 
3.0 Sweat and Rotalock Fittings (Interconnects) 
 G series Multiple compressors will be shipped with all necessary fittings for the suction, 

discharge, check valve, pressure interconnect, and oil interconnect.  All of these 
interconnects must be utilized to prevent compressor damage. (Refer to Attachments I 
and II.)  Bristol does not supply any interconnect tubing/female fittings. 

 
4.0 Crankcase Heaters 
 Crankcase heaters must be used on each compressor.  Refer to the individual compressor 

specification summary sheet for crankcase heater size and part numbers.  These heaters 
must be energized at all times and at least 24 hours before initial start-up.  Each 
application should be evaluated for worst case high and low ambients to assure adequate 
refrigerant drive out capability. 

 
5.0 Accumulators 
 All systems must be evaluated to determine the need for suction accumulator(s). 
 
 5.1.0  The evaluation should include a check during the transition from full load (lowest 

suction pressure and superheat with all compressors running) to only the first 
compressor running.  The rapid increase in suction pressure could cause liquid 
refrigerant to flood the compressor. 
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 5.1.1 A sight glass should be installed at least 152.4 mm (6.0 in.) from each compressor 

suction inlet to determine if the phenomenon described in 5.1.0 exists.  If so, an 
accumulator is required.  (If only one sight glass is used, it must be between 
compressor group and evaporator.) 

 
6.0 Motor Protection 
 Each compressor is equipped with pilot duty motor protection.  The protection should be 

wired in a way that would take all compressors off the line until the faulty compressor is 
isolated or replaced.  By wiring the motor protection in this manner, cross contamination 
would be at a minimum. 

 
7.0 Pressure Controls 
 Manual reset high and low pressure limit controls are required on commercial 

applications.  To prevent nuisance trips, count logic may be employed to allow three 
faults prior to a safety switch lockout. 

 
8.0 Starting Characteristics 
 The G series products are available only in three-phase models.  Starting, therefore, 

should never be a problem.  However, on units that modulate the compressors, we 
recommend running start tests on the second and third compressors while one compressor 
and while two compressors are operating.  Tests should be run at worst case conditions 
(lowest voltage, highest load and highest pressure differential) the unit is designed to 
operate. 

 
9.0 Filter and Screen Requirements 
 These elements are necessary to prevent cross contamination between compressors if one 

fails or generates debris. 
 
 9.1.0 Suction line filter:  Install a replaceable core type filter in the system suction 

manifold as illustrated in Attachments I and II. 
 
 9.1.1 Oil screen:  Install a 100 mesh screen in the oil interconnect lines (Bristol part 

number 250569).  The screens must be cleaned or replaced after a failure has 
occurred. 
 

10.0 Time Delay on Modulating Units 
Delay on break time delay (five minute minimum) should be used on all compressors to 
prevent short cycling which can be caused by a close temperature differential on the 
stages of the thermostat or other defective controls.  The electronic motor protection 
module has a 4 ± 1 minute time delay on removal of module power, which may be used 
for this requirement. 

 
11.0 Refrigerant Metering Device for Modulation 
 A non-bleed TXV must be used on all modulating systems.  Bristol strongly recommends 

using the non-bleed balanced port TXV for better control. 
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12.0 Lubricant Circulation and Return to the Compressors on Split Systems 
 The lubricant circulation and return to the compressor is very much dependent on the 

system design and application.  In the case of multiple compressors, the tube sizing of the 
system is selected to meet the total capacity output of the multiple compressors.  Due to a 
reduction in the refrigerant gas velocity, it is critical to assure oil circulation and return to 
the compressor(s) when the first compressor is operating alone. 

 
 12.1.0 The oil return is most critical for upward flow (condensing unit/compressor above 

evaporator) through the vapor suction line between the indoor coil and the 
compressor.  The system design engineer needs to do the following: 

 
 Step 1: Specify the highest ambient temperature and the lowest evaporator 

temperature at which the lead compressor (single compressor operation) 
could operate alone. 

 
 Step 2: Determine the mass flow of the lead compressor at the condition in Step 

1 using the performance tables of the lead compressor. 
 
 Step 3: Compare the mass flow from Step 2 with the minimum refrigeration 

capacity (in tons) for oil entrainment through the selected suction line 
size as from Attachment II. 

 
 Step 4: If the capacity of the lead compressor, as calculated from Step 2, is 

equal or close to the minimum capacity derived from the attached table, 
the designer should run actual oil return tests to assure there is adequate 
oil circulation and return at the worst case conditions of suction and 
discharge pressures and temperature conditions with allowance made for 
control tolerance.  Oil level must always be visible in sight glass. 

 
13.0 Compressor Mounting 
 Compressors must be mounted on a surface that is of sufficient rigidity to prevent relative 

motion.  Heavy rails, channels, or a plate are suggested with the compressor hard-
mounted to this chassis, and the chassis mounted on grommets to the system. 

 
 13.1.0 Compressors must be mounted horizontally level and within 3.2 mm (.125 in.) 

vertically of each other. 
 
 13.1.1 Compressors should be mounted no less than 533.4 mm (21.00 in.) apart when 

measured to the compressor centerline to avoid component interference. 
 
14.0 Tubing Lengths 
 The maximum distance between compressors is normally based on unit design needs and 

should be minimized to prevent over stressing or sagging of tubing that could prevent oil 
level equalization.  Tube lengths and supports should be designed to avoid harmonic 
vibration during transportation and operation. 

 
15.0 Tube Diameters 
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 The suction or discharge manifold lines (see Attachment 1) may be any size equal to or 
greater than the minimum tube sizes for their respective connect lines as outlined below. 

 
 15.1.0 Each compressor should have its suction line connected to the suction manifold 

through equal length tubes at least 41.3 mm (1.625 in.) outer diameter. 
 
 15.1.1 Each compressor should have its discharge line connected to the discharge 

manifold through equal length tubes at least 28.6 mm (1.125 in.) outer diameter. 
 
 15.1.2 The pressure interconnect must be at least 28.6 mm (1.125 in.) outer diameter 

tubing connected between each compressor. 
 
 15.1.3 The oil interconnect must be at least 28.6 mm (1.125 in.) outer diameter tubing 

connected between each compressor and must be level to allow the oil level to 
equalize. 

 
 15.1.4 Before removal of the rubber plugs or caps on the oil interconnect and installation 

of the tubing, the compressor oil should be drained to a level below the sight glass 
to prevent spillage. 

 
 15.1.5 After installation of the oil interconnect tubing, the compressors should be 

recharged to the recommended oil level, taking the extra volume of the tubing 
into consideration. 

 
 15.1.6 Care should be taken when brazing sweat connections to assure that no foreign 

material, i.e., carbon production metals, are introduced into the compressors. 
 
16.0  Tube Bends 
 All bends in the interconnect tubing should have sufficient radii to allow adequate 

flexibility and prevent over stressing of the tubing.  It is suggested that the bend radius of 
the tubing centerline be no less than 1.5 times the diameter of the tubing. 

 
17.0 Tube Wall Thickness 
 All tubes should have minimum wall thickness in accordance with ASTM B280.  For 

41.3 mm (1.625 in.) OD tubing, the minimum wall thickness should be 1.5 mm (.060 in.) 
and for 28.6 mm (1.125 in.) OD tubing, the minimum wall thickness should be 1.3 mm 
(.050 in.). 

 
18.0 Remote Air-Cooled Condenser 
 Refer to Application Bulletin 127. 
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ATTACHMENT I 
 
 

(NG and BG) 
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ATTACHMENT II 
 
 

(25G) 
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