
DETAILED HEAT RECOVERY SYSTEM CALCULATION PROCEDURE

- The following procedue is extracted from ASHRAE 2008 Handbook - HVAC Systems and Equipment - Chapter 25  
(Air-to-Air Energy Recovery Equipment), and it is generic for all energy recovery system types (Liquid coupled, energy 
wheel, and plate heat exchanger)
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FOR :

, and

A: Input Data

Air flow rate Vs = 24000 CFM Ve = 24000 CFM

Dry Bulb Temp. Tdb,1 = 113 F Tdb,3 = 78.8 F

Wet Bulb Temp Twb,1 = 68.99 F Twb,3 = 66.66 F

Relative Humidity RH1% = 8.62 RH2% = 50

Density ρ1 = 0.0686 lb/ft3 ρ3 = 0.0722 lb/ft3

Humidity Ratio x1 = 0.00512 lb/lb x3 = 0.01094 lb/lb

Enthalpy h1 = 32.81 BTU/lb h3 = 31.19 BTU/lb

Specific Heat Cp,s = 0.24 BTU/lb.F Cp,e = 0.24 BTU/lb.F

B: Calculation

Effectiveness of sensible heat ξs = 0.65

ms . Cp,s = 395.14 BTU/min.F

me . Cp,e = 415.58 BTU/min.F

Smaller of ms.Cps, and me.Cpe Cmin = 395.14 BTU/min.F

Max heat transfer qs, max = 810,819.07 BTU/hr

Actual heat treansfer qs = 527,032.40 BTU/hr

C: Output Data

- Refer to the introduction page for calculation procedure and equations.

From ASHRAE 2008 Handbook - Chapter 25

DETAILED HEAT RECOVERY CALCULATION

LIQUID COUPLED HEAT RECOVERY SYSTEM

ITEM
OUTSIDE AIR STREAM INLET 

CONDITIONS (1)
EXHAUST AIR STREAM INLET 

CONDITIONS (3)

AHU-P-1

EX.FAN-P-1

Arrangement 2

Arrangement 2

Tdb,2 = 90.77 F

x2 = 0.0051 lb/lb

h2 = 32.81 BTU/lb

Tdb,4 = 99.94 F

x4 = 0.0109 lb/lb

h4 = 31.19 BTU/lb

qs = 527,032.40 BTU/hr

Twi = 89.37 F

Two = 101.89 F

ΔTw = 13 F

Qw = 84.21 US GPM

P = 0.71 HP

P = 1 HP

SENSIBLE HEAT REDUTION

OUTSIDE AIR STREAM OUTLET 
CONDITIONS (2)

EXHAUST AIR STREAM OUTLET 
CONDITIONS (4)

Heat Recovery Pump Motor Power

Heat recovery coil: Water Flow Rate

Heat Recovery Pump Absorbed Power

Heat recovery coil:Water inlet Temp.

Heat recovery coil:Water outlet Temp.

Heat recovery coil:Water Temp. dff.
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FOR :

, and

A: Input Data

Air flow rate Vs = 40000 CFM Ve = 40000 CFM

Dry Bulb Temp. Tdb,1 = 113 F Tdb,3 = 80 F

Wet Bulb Temp Twb,1 = 68.99 F Twb,3 = 66.66 F

Relative Humidity RH1 = 8.62 % RH2 = 50 %

Density ρ1 = 0.0686 lb/ft3 ρ3 = 0.0722 lb/ft3

Humidity Ratio X1 = 0.00512 lb/lb X3 = 0.01094 lb/lb

Enthalpy h1 = 32.81 BTU/lb h3 = 31.19 BTU/lb

Specific Heat Cp,s = 0.24 BTU/lb.F Cp,e = 0.24 BTU/lb.F

B: Calculation

Effectiveness of sensible heat 
transfer

ξs = 0.65

ms . Cp,s = 658.56 BTU/min.F

me . Cp,e = 692.64 BTU/min.F

Smaller of ms.Cps, and me.Cpe Cmin = 658.56 BTU/min.F

Max heat transfer qs, max = 1,303,948.80 BTU/hr

Actual heat treansfer qs = 847,567 BTU/hr

Effectiveness of latent heat ξL = 0.65

qL = -685,116 BTU/hr

DETAILED ENERGY RECOVERY CALCULATION

ROTARY WHEEL (ENTHALPY WHEEL) ENERGY RECOVERY SYSTEM

- Refer to the introduction page for calculation procedure and equations.

ITEM
SUPPLY AIR STREAM INLET 

CONDITIONS (1)
EXHAUST AIR STREAM INLET 

CONDITIONS (3)

EX.FAN-GR-1

AHU-GR-2 Arrangement 3

Arrangement 3

Effectiveness of total heat ξT = 0.65

SAVING IN TOTAL LOAD qT = 847,567 BTU/hr

C: Output Data

Tdb,2 = 91.55 F

x2 = 0.0089 lb/lb

h2 = 31.76 BTU/lb

Tdb,4 = 100.39 F

x4 = 0.0072 lb/lb

h4 = 32.24 BTU/lb

qs = 847,566.72 BTU/hr

qL = -685,116.43 BTU/hr

qT = 847,566.72 BTU/hr

OUTSIDE AIR STREAM OUTLET 
CONDITIONS (2)

SENSIBLE HEAT REDUTION

LATENT HEAT REDUCTION

TOTAL LOAD REDUCTION

EXHAUST AIR STREAM OUTLET 
CONDITIONS (4)
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