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HARP® 410A

The accelerated phase out of hydrochlorofluorocarbon (HCFC) products within the European Union has led
to the evaluation of a number of refrigerant blends as alternatives to R-22. In addition to HARP® 407C,
HARP® 410A has been developed as a zero Ozone Depletion Potential (ODP) refrigerant for use as a
replacement for HCFC-22 in a variety of new air conditioning applications. HARP® 410A is a zeotropic blend
consisting of the hydrofluorocarbons R-32 and R-125.

NEW SYSTEMS

HARP® 410A is a suitable replacement in new applications which traditionally employed HCFC-22. Many
refrigeration and air conditioning manufacturers have equipment specifically designed for R-410A.
Applications where HARP® 410A may be used include air-conditioning, chillers and some areas of
commercial refrigeration.

HARP® 410A: BASIC PROPERTY COMPARISON WITH R-22

HARP® 410A R-22

Chemical Formula: R125 (CHF:CF:) - 50wt.%
R32 (CH:F:) - 50wt.%

Bubble/boiling point at 1 atmosphere (°C) -52.6 -40.7
Bubble/vapour pressure at 25°C (bara) 16.8 10.4
Density of saturated vapour at boiling point (kg/m?) 4,13 4.7
Density of saturated liquid at 25°C (kg/m’) 1083 1194
Critical temperature (°C) 71.4 96
Critical pressure (bara) 48.9 49.8
Latent heat of evaporation at boiling point (kJ/kg) 270.3 2337
Temperature glide at 1 atmosphere (K) 0.1 none
Flammability limits in air none none
Ozone depletion potential (ODP) zero 0.05
Halocarbon global warming potential (HGWP) 0.34 0.37

RETROFIT

Due to the higher capacity and pressure of HARP® 410A it cannot be retrofitted into existing R-22 systems.
Mandatory changes would need to be made to existing equipment to accommodate the higher capacity and
pressures of HARP® 410A Included in these changes would be expansion valves, compressors, condensers
and other high side components. In situations where retrofit from R-22 would need to be performed,

HARP® 407C or HARP® 417A is recommended.

LUBRICATION

HARP® 410A as with other hydrofluorocarbon (HFC) refrigerants, requires a polyolester (POE) lubricant to
ensure complete miscibility between oil and refrigerant. Manufacturers of R-410A systems will supply
equipment with the correct lubricant already charged.
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PERFORMANCE

For new installations, with properly designed and charged equipment, line sizes, etc., HARP® 410A has
shown to have a 5-6% higher Energy Efficiency Rating (EER) than R-22. HARP® 410A also has a higher
volumetric refrigerating capacity and pressure than R-22, allowing the design of smaller, more compact air
conditioning equipment.

TECHNICAL SPECIFICATIONS
Basic physical property data for HARP® 410A is shown in the table overleaf.

ZEOTROPIC BLENDS: DEFINITION OF TERMS

Since HARP® 410A is a zeotropic blend, it is important the terms bubble point, dew point, fractionation and
glide are understood.

BUBBLE POINT (saturated liquid temperature): is the temperature at which HARP® 410A (at constant
pressure) begins to evaporate. In other words, the bubble point is the temperature where the first bubble of
vapour appears in the liquid refrigerant. The bubble point is equivalent to the boiling point for single
component refrigerants.

DEW POINT (saturated vapour temperature): is the temperature where condensation begins (at constant
pressure) which corresponds to the condensation point of a single component refrigerant. This is also the
temperature at which the last droplet of liquid evaporates and saturated gas exists.

Bubble and dew points are used to describe the behaviour of zeotropic blends in an evaporator or
condenser. “Boiling point” is not appropriate since the temperature of the blend changes as it evaporates or
condenses.

FRACTIONATION: is the change in composition of a refrigerant blend during the phase change from liquid
to vapour or vice versa. For HARP® 410A, fractionation occurs between its bubble and dew points. Since the
components of HARP® 410A evaporate (or condense) at different rates in the evaporator (or condenser), the
composition of HARP® 410A constantly changes between the bubble and dew points. Once the temperature
passes the dew point the refrigerant is in a superheated state.

GLIDE: is the difference in temperature between the evaporator outlet and inlet due to ‘fractionation of the
blend’. Theoretically, this can be calculated by finding the difference between the bubble and dew point
temperatures at constant pressure. Actual measurements may differ slightly depending on the state of the
liquid refrigerant at either end of the evaporator (or condenser). Pressure drops through the evaporator may
also affect glide. At most common system pressures, HARP® 410A has a temperature glide of less than 0.1K.
Refrigerants with temperature glides of this low magnitude are commonly known as 'near azeotropes’.
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