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STATUS QUO

• ASHRAE Standards 62.1 and 62.2 for Ventilation 
and Indoor Air Quality

• ASHRAE Std 90.1 and 90.2  for Minimum Energy 
Requirements

• ASHRAE Std 189 for Design of High Performance 
Green Buildings

• ASHRAE Std 100 : Energy Efficiency in Existing 
Buildings
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ASHRAE 
STANDARDS  
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ASHRAE DECARBONIZATION TASK FORCE

• Std 105: Green House Emissions

• Std 147: Refrigerants

• Std 227 : Passive House Design

• Std 228: Net Zero and Net Carbon Evaluation

• Std 240: Carbon Emissions
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ASHRAE TECHNICAL COMMITTEES

• TC 5.05 : Air-to-Air Energy Recovery

• TC  5.07: Evaporative Cooling

• TC 8.10 : Mechanical and Desiccant 
Dehumidification Equipment, Heat Pipes 
and Components
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2 METHODS OF ENERGY RECOVERY

•RECUPERATIVE 

•REGENERATIVE
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Heat Exchangers

• Cross Flow
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• Less efficient (max 65-70%) even when a very 
large exchange surface area

• Reaches its maximum even with small surface 
areas

• Compact size
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COUNTER FLOW
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• Very High efficiency (up to 95%)

• Very Large dimensions

• Small cross counter zones
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DOUBLE PLATE HEAT EXCHANGER
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• Efficiency around 75-80%

• Compact size
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THREE-STAGE RECUPERATROS (A)
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• Efficiency around 75-85%

• Medium to large size
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THREE-STAGE RECUPERATROS (B)
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• Efficiency around 75-85%

• Large size
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50%
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90%
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RUN AROUND COILS
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• Efficiency around 50-65%

• Compact size

• Suitable for “clean rooms” too



ASHRAE HELLENIC CHAPTER

HEAT PIPES



ASHRAE HELLENIC CHAPTER



ASHRAE HELLENIC CHAPTER

• Low Maintenance

• Compact design

• Clean Room suitable

• Horizontal Arrays max 50%

• Vertical arrays max 75%
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WRAP AROUND COILS-DEHUMIDIFICATION
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• Pre-cooling and reheating of air

• Suitable for dehumidification

• Lower DT at coils

• Passive (free) reheating

• Equipment Savings Through Downsizing
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•REGENERATIVE



ASHRAE HELLENIC CHAPTER

ROTARY-ENTHALPY ECONOMIZERS
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• High Maintenance

• High pressure drop

• Moving parts, motors etc

• VERY Compact design

• Thermal efficiency 80%

• Latent Efficiency 40-50%
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HEAT ACCUMULATORS
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80%- 40%
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90%-65%
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• Low Maintenance

• Large Design

• Thermal efficiency 90-95%

• Latent Efficiency 65%

• Low pressure Drop

• No moving part, motors etc
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CONDENSER 
HEAT RECOVERY-DEHUMIDIFICATION
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ENTHALPY ECONIMIZERS 
/ BYPASS DAMPER

• (published in ASHRAE Journal, November 2010 )

• when cooling return air will use less 
mechanical cooling energy than cooling 
outdoor air. 

• Determining when the changeover condition 
occurs is complicated by the fact that cooling 
coils both cool and dehumidify supply air. 
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ASHRAE SUMMER COMFORT RANGE
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Enthalpy Limit
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• enthalpy difference across the coil would be 
less than that required to cool return air to the 
supply air temperature despite the fact that 
the dry-bulb temperature is higher than the 
return air dry-bulb temperature. 

• Because the outdoor air results in a lower 
latent cooling load  
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WET COIL

• if the return air has a higher dew-point 
temperature than the supply air temperature 
setpoint, assuming near saturated conditions 
leaving the coil
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DRY COIL

• entering coil dew-point temperatures are 
below the supply air temperature dew point, 
so no dehumidification occurs
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Dry Bulb Limit
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COMBINED GRAPHS
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FIXED-DRY BULB ERRORS
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DIFFERENTIAL-DRY BULB ERRORS



ASHRAE HELLENIC CHAPTER

FIXED ENTHALPY ERRORS
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DIFFERENTIAL ENTHALPY ERROR
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COMBI ERROR



ASHRAE HELLENIC CHAPTER

COMBI DIFFERENTIAL
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SENSORS AND CALIBRATION
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ADIABATIC/EVAPORATIVE COOLING
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