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Incoming Fresh Air 20.6°C, 61%

Summer outdoor design
46.1°C, 31%

Carrier psychrometric chart for air humid - Pressure  1.013 bar (0.000 m / 20.000 ÁC / 50.000 % rH)

Main principles for cooling and dehumidification 

process in AHU

1. With cooling coil and reheater 

2. Energy recovery with sensible

or sorption rotor

1. With cooling coil and reheater

2. + With horse shoe heat pipe 

3. With double wheel system 

and cooling coil

Exhaust  air 24.0 ÁC 50%



CASE STUDY

ÅLocation: Dubai / Doha

ÅSummer out door 46.1°C, Rh 31%, 19.9 g/kg

ÅInlet fresh air 20.6°C, Rh 61%, 9.2 g/kg

ÅExhaust air 24.0 °C Rh 50%, 9.2 g/kg

ÅCalculation done for 1m3/s, 3600 m3/h

ÅTemp / humidity efficiency of HR units 65-70%

ÅExhaust air 90% of supply air

ÅCOP of cooling units 3

ÅCooling capacity cost 300-400 ú/kW,

300 ú/kW used

ÅElectric capacity cost 800-1000 ú/kW,

800 ú/kW used 

(price of power plant, actual for peak load case)
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Process load: 64 kW/m3/s

Exhaust  air 24.0 ÁC 50%

The process



The challenge

Investor:

- Minimum investments

- Energy efficient solution

Society:

-Sustainable development

- Green  building, LEEDS etc. 

- Regulations

Engineer:

- Minimum service

- Minimum amount of partners

- No problems 

- Fast to design

- Easy to commission

- Peace of mind

- Good engineering work



No energy recovery
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Basic traditional process 

w/o recovery

Cooling 75 kW/m3/s
equals 25 kW/m3/s electric power

Reheating 10 kW/m3/s 

Cooling down to 12.8ÁC

Dehumidification -10.2 g/kg

Reheating to 20.6ÁC



Without energy recovery
Pros

ÅLow initial cost in AHU

Cons

ÅVery high running cost

ÅHigher initial cost in cooling, 
electric installation etc.

Summary

ÅShould be avoided as total 
economically  bad solution

ÅNot sustainable design



Energy recovery with sensible wheel


