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SYSTEM PRACTICES FOR
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Safety Considerations ... 27

CUSTOI\-[-ENGINEERED ammonia (R-717) refrigeration sys-
tems often have design conditions that span a wide range of
evaporating and condensing temperatures. Examples are (1) a food
freezing plant operating at temperatures from 10 to —45°C; (2) a
candy storage requiring 15°C dry bulb with precise humudity con-
trol; (3) a beef chill room at —2 to —1°C with high humidity; (4) a
distribution warehouse requiring multiple temperatures for storage
of ice cream. frozen food, meat. and produce and for docks: or (5)
a chemical process requiring multiple temperatures ranging from 15
to —50°C. Ammonia is the refrigerant of choice for many industrial
refrigeration systems.

For safety and minimum design crterza for ammonia systems,
refer to ASHRAE Srandard 15, Safety Code for Mechanical
Refrigeration; IIAR Bulletin 109, Minimum Safety Criteria for a
Safe Ammonia Refrigeration System: IIAR Standard 2. Equip-
ment, Design and Installation of Ammomia Mechanical Refrigera-
fion Systems; and applicable state and local codes.

See Chapter 12 for information on refrigeration load calculations.

Ammonia Refrigerant for HVAC Systems

chlorofluerocyy
refiigerants.
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E3C:

In selecting an engarie
design decisions must be considere ig whe
smale stage compression, (2) econom:zed compression, (3) T
stage compression, (4) direct-expansion feed. (5) flooded feed. (6)
liquid recirculation feed. and (7) secondary coolants.

Single-Stage Systems

The basic single-stage system consists of evaporator(s), a com-
pressor. a condenser. a refrigerant receiver (1f used). and a refriger-
ant control device (expansion valve, float, etc.). Chapter 1 of the
1997 ASHRAE Handbook—Fundamentals discusses the compres-
sion refrigeration cycle.

The preparation of this chapter is assigned to TC 10.3, Refrigerant Piping,
Controls.and Accessories
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SUCTION

COMPRESSOR

DISCHARGE

INTERMEDIATE
PRESS. GAS

SUBCOOLED HIGH
PRESS. LIQUID ~ ——

HIGH PRESS.
TOEVAPORATOR LIGUID
D
Fig. 1 Shel]—and—Ozer Arrangement

6muzing
two-stage
pler maintenance.
5hou1d be selected care-
7/ most SCIeEW COMPIessors
€ as the slide valve moves such
Gruzer pon 1s open to the compressor suction area.
ash-type economizer, which 1s somewhat more efficient,
may often be used instead of the shell-and-coil economizer (Fig-
ure 1). However. ammomnia liquid delivery pressure 1s reduced to
ECONOMIZET Pressure.

Multistage Systems

Multistage systems compress the gas from the evaporator to the
condenser in several stages. They are used to produce temperatures
of —25°C and below. This 1s not economical with sngle-stage
COMPIession.

Single-stage reciprocating compression systems are generally
limited to between 35 and 70 kPa (gage) suction pressure. With
lubricant-injected economized rotary screw compressors, where the
discharge temperatures are lower because of the lubricant cooling,
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