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e Status Quo

 ASHRAE 62.1 and 62.2
 ERP 2018

 New-old ideas and designs
* Published Articles



ASHRAE,
\_/ EinB2017 — 6" International Conference “ENERGY in BUILDINGS 2017” EEE

Hellenic Chapter

*RECUPERATIVE
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Heat Exchangers

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

e Reaches its maximum even with small surface
areas

* Compactsize
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* Very
* Very
* Smal
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High efficiency (up to 95%)
Large dimensions

Cross counter zones

counter-flow zone

CEE
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Double Plate Heat exchanger
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e Efficiency around 75-80%
* Compactsize
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Three-stage Recuperatros (a)
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e Efficiency around 75-85%
e Medium to large size
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Three-stage Recuperatros (b)
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e Efficiency around 75-85%
* Largesize
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e Efficiency around 50-65%
* Compactsize
e Suitable for “clean rooms” too
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Heat Pipes
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Copper or Aluminum Fins
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* Low Maintenance

* Compact design

* Clean Room suitable

* Horizontal Arrays max 50%
e Vertical arrays max 75%
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Wrap Around Coils

I”MH'“ Coll

Cooling Coll
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* Pre-cooling and reheating of air

* Suitable for dehumidification

* Lower DT at coils

e Passive (free) reheating

* Equipment Savings Through Downsizing
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*REGENERATIVE
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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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* Low Maintenance

* Large Design

 Thermal efficiency 90-95%
e Latent Efficiency 65%

* Low pressure Drop

* No moving part, motors etc
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Condenser Heat Recovery
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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.

e 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 coll
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Dry Coil

* entering coil dew-point temperatures are
below the supply air temperature dew point,
so ho dehumidification occurs
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Combined Graphs
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 ASHRAE’s Standard 189.1 (green building) has

requirements for enthalpy and dry-bulb high
limit devices, but no requirement for

combined enthalpy and dry-bulb high limit
logic.
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Fixed-Dry Bulb Errors
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Differential-Dry Bulb Errors
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Fixed Enthalpy Errors
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Combi Error
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Combi Differential
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Sensors and Calibration

24

21 1

18 -

15 -

12 4

Deviation From Actual Relative Humidity (%)

42 _ Standard
1| Transmitter Mean Deviation
-15 | Symbol (%RH) (% RH)
—1832 ' 29 1.2
—-21 - . -3.0 1.1
—-24 . T . 1 1 T . T T

0 10 20 30 40 50 60 70 80 90 100
Actual Relative Humidity (%)

Figure 18: lowa Energy Center NBCIP study: best humidity sensor.
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Adiabatic/Evaporative Cooling
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