





8

COMPRESSOR COOLING SYSTEMS

Depending on refrigerant and operating conditions,

it might be necessary to supplement the basic
convection air cooling with one of the following
to obtain adequate cooling of the compressor:

Water cooled side
covers (including oil
cooling) and water
cooled top covers

Water Outlet
Water Inlet

e

Solenoid Valve

Expansion Valve
Solenoid Valve
/ Strainer
- / Stop Valve

5 Liquid

Refrigerant cooled oil cooling

V-belt driven SMC 104
compressor unit

Reciprocating Compressor Packages

= Water cooled top cover
m Water cooled side cover including oil cooling
m Refrigerant cooled oil cooler

Direct drive CMO 26
compressor unit



TWO STAGE COMPRESSOR SYSTEMS

The M&M Refrigeration two-stage compressor
integrates a low pressure (LP) and a high pressure (HP)
compressor in one housing. The LP cylinders compress
the refrigerant gas from evaporator pressure to
intermediate pressure. In an intermediate cooling
system, the LP discharge gas is cooled to near
saturation temperature and then drawn into the

HP cylinders, where it is compressed to condensing

LP Cylinders

Intermediate
cooling
system

__________

Evaporator Expansion Valve

HP Cylinders

Condenser

pressure. In connection with the intermediate gas
cooling, a subcooling of liquid refrigerant from the
condenser can be obtained.

Two-stage compression combined with intermediate
gas cooling lowers discharge temperature and the
pressure ratio in the cylinders. Consequently wear and
oil carry-over are reduced and the overall efficiency

is improved.

Two stage compressor unit
model TSMC 108 with
intermediate cooling system C

Four different intermediate cooling systems are available

Injection interstage
gas cooling

System A is a simple,
inexpensive system
which cools the gas by

injecting liquid refrigerant

into a special intermedi-
ate pipe connecting the
LP discharge and the HP
suction. This system

does not contain liquid
subcooling and efficiency
improvements are limited.

Injection interstage
gas and liquid cooling

System B is similar to
System A, but extended
with a shell and tube
heat exchanger, DX feed,
for liquid subcooling
down to approximately
15°F above intermediate
temperature. Efficiency
and unit capacity are
considerably improved.
Liquid pressure remains
at condensing pressure
after subcooling. This
system is mainly used
for R22 and other HCFC
and HFC refrigerants.

Open flash
interstage cooling

System Cis an open
flash intermediate
cooling system creating
the maximum efficiency
and unit capacity
improvement. The liquid
from the condenser is
subcooled down to
intermediate tempera-
ture. Liquid pressure also
equals intermediate
pressure, which in some
applications can be a
disadvantage.

Closed flash
interstage cooling

System D is a closed
flash intermediate cooling
system creating consider-
able efficiency and unit
capacity improvement.
The liquid from the
condenser is subcooled
down to approximately
10°F above intermediate
temperature. Liquid
pressure remains at
condensing pressure
after subcooling. This
system can be used as an
alternative to System C,
and is mainly used

for R717.

Reciprocating Compressor Packages 9



lce Rink Chiller

packages

M&M REFRIGERATION, INC!S series of
packaged Ice Rink Chillers is based on the
well known M&M Refrigeration/Sabroe
reciprocating compressors, highly efficient
shell and tube evaporators with integrated
surge drum, and the very reliable,

user friendly and “state of the art” M&M
Microprocessor Control System.

The wide range of standard basic

Ice Rink Chillers consists of two-compressor
units for single rinks and three-compressor
units for double rinks.

As standard refrigerant combinations,
ammonia/calcium chloride and
R22/ethylene glycol have been chosen.
Other refrigerant and compressor
combinations can easily be offered

on request.

For each of the two standard refrigerant
combinations there are 10 sizes with
nominal capacities from 66 TR to 282 TR.
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The standard Ice Rink Package includes the
following main components:

Two reciprocating compressor units for Single
Rink Packages

Three reciprocating compressor units for
Double Rink Packages

One flooded evaporator with carbon steel tubes
forammonia and enhanced copper tubes for R22

Liquid feed with high side float
Oil separators for reciprocating compressors
Oil pot for manual oil drain on ammonia packages

Oil rectifier and automatic oil recovery system
on R22 packages

One brine pump, one stand-by brine pump for
Single Rink Packages

Two brine pumps, one stand-by brine pump for
Double Rink Packages

Microprocessor control system (wired)

MCP for all the above mentioned equipment plus
starter for jacket pump (if required), condenser pump,
and condenser fans, all wired with a main breaker

Mounting and piping of all equipment mentioned
above on a common steel base

The following optional equipment is available:

Snow melt and under floor heat exchangers
including pumps

Heat exchanger for arena heating including pumps
Condenser (evaporative, air cooled or water cooled)

PC based control system with computer graphics
for remote monitoring, controls, alarms etc.

Condenser sump heat control
Condenser remote sump control
Monitor non-condensable

Engine room exhaust fan control
Leak detection

KW monitoring

Single rink 3 outputs lighting control
Double rink 6 outputs lighting control
Infrared ice temperature monitoring
Infrared ice temperature control

Custom software



Standard Range

Ammonia/Calcium Chloride

Dimensions
Compressor Brine Brine Heat LxWxH Weight
Capacity Compressors Motors Evaporator Pumps Brine Flow Connections Rejection (approx.) (approx.)
M&M Model No. TR Model No. HP ESSB No. HP GPM Out In MBH Feet Lbs

IRC-11-A 68 2xSMC104 L 1232 2x50 8040C4 2x25 630 6" 6" 1020 20x8x8 15500
IRC-12-A 81 2xSMC 104 L 1490 2x60 8040C3 2x25 735 6" 6" 1210 20x8x8 15500
IRC-13-A 94 2xSMC 106 L 1170 2x75 8040C3 2x30 865 8" 8" 1400 20x8x8 16000
IRC-14-A 107 2xSMC 106 L 1330 2x75 8050C2 2x30 980 8" 8" 1600 24x8x8 17000
IRC-15-A 130 2xSMC108L 1232 2x100 8050C2 2 x40 1200 10" 10" 1940 24x8x8 17500
IRC-16-A 155 2xSMC108L 1490 2x125 8050C2 2 x40 1420 10" 10" 2330 24x8x8 18000
IRC-21-A 192 3xSMC108L 1170 3x100 9060D2 3x25 1745 10" | 2"x 8" 2850 30x8x8% | 22000
IRC-22-A 215 3xSMC108L 1330 3x100 9060D2 3x30 1965 10" | 2"x8" 3205 30x8x8% | 22500
IRC-23-A 232 3xSMC 108 E 1170 3x125 9060D2 3 x40 2125 12" | 2"x 10" 3510 30x8x8% | 23000
IRC-24-A 282 3xSMC112L 1170 3x150 9060E2 3 x40 2580 12" | 2"x 10" 4200 30x9%x9 | 29000

R22/Ethylene Glycol Dimensions

Compressor Brine Brine Heat LxWxH Weight

Capacity Compressors Motors Evaporator Pumps  Brine Flow Connections Rejection (approx.) (approx.)

M&M Model No. TR Model No. HP ESKB No. HP GPM Out In MBH Feet Lbs

IRC-11-F 66 2xSMC104S 1490 2x50 7030A2 2x25 570 6" 6" 1010 20x8x8 14500
IRC-12-F 81 2xSMC106 S 1232 2x60 8030A2 2x25 700 6" 6" 1240 20x8x8 15000
IRC-13-F 98 2xSMC106S 1490 2x75 8030B2 2x30 850 8" 8" 1510 20x8x8 15000
IRC-14-F 108 2xSMC108 S 1232 2x75 8030B2 2x30 940 8" 8" 1655 20x8x8 15500
IRC-15-F 131 2xSMC108 S 1490 | 2x100 8030C2 2x40 1140 10" 10" 2025 20x8x8 16500
IRC-16-F 152 2xSMC112S 1170 | 2x125 8060A1 2x40 1325 10" 10" 2325 30x9%x9 | 20000
IRC-21-F 182 3xSMC108 S 1490 | 3x100 8060A1 3x25 1615 10" | 2"x 8" 2840 30x8x8% | 20500
IRC-22-F 218 3xSMC112S 1100 | 3x100 8060B1 3x30 1885 10" | 2"x 8" 3310 40x8x9 26000
IRC-23-F 232 3xSMC112S 1170 | 3x125 8060B1 3x40 2015 12" | 2"x 10" 3540 30x9%x9 | 27000
IRC-24-F 273 3xSMC112S 1490 | 3x150 8060C1 3x40 2425 12" | 2"x 10" | 4260 40x8x9 28000

Capacity is based on 17°F inlet brine temperature and 14°F leaving brine temperature. Condensing temperature is 95°F with 5°F subcooling from condenser.
Compressors and evaporator are balanced to an evaporating temperature between 5°F and 10°F. Calcium chloride concentration is 21% and ethylene glycol
concentration is 40%. Pumps are based on 50 feet of total head in the piping system outside the chiller package. Packages running 1170 RPM are with direct
drive compressor units; other RPM are with V-belt driven compressor units. All ratings are based on 60 Hz power supply.
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