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DESIGN CHARACTERISTICS
4 PIPE SYSTEM - SUPPLY & RETURN HOT WATER AND CHILLED WATER 

INDUCED ROOM AIR RECIRCULATED/RECONDITIONED

57 oF CHILLED WATER SUPPLY TEMPERATURE 

120 oF HOT WATER SUPPLY TEMPERATURE

SIZING 
MINIMUM REQUIRED  VENTILATION AIR  
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DESIGN REQUIREMENTS
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RESULTS
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ODEON REVERBERATION TIME STUDY

FIRST BALCONY SEATING 
REVERBERATION TIME GRID 
RESPONSE

SECOND BALCONY SEATING 
REVERBERATION TIME GRID 
RESPONSE

THIRD BALCONY SEATING 
REVERBERATION TIME GRID 
RESPONSE

DESIGN REQUIREMENTS
T(30) = 1.6 - 2.0 seconds

RESULTS

ORCHESTRA LEVEL
T(30) ~ 3.0 - 3.5 seconds

FIRST BALCONY
T(30) ~ 3.2 - 3.5 seconds
 
SECOND BALCONY
T(30) ~ 2.5 - 3.5 seconds
 
THIRD BALCONY
T(30) ~ 2.6 - 3.3 seconds
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ODEON BACKGROUND NOISE LEVEL STUDY

ORCHESTRA LEVEL SEATING SPL(A) GRID 
RESPONSE [ISOMETRIC]

DESIGN REQUIREMENTS
SPL(A) = 25 - 30 dBA (NC - 20)

RESULTS

ORCHESTRA LEVEL
SPL(A) ~ 30 - 40 dBA (NC - 35)

FIRST BALCONY
SPL(A) ~ 27 - 37 dBA (NC - 32)
 
SECOND BALCONY
SPL(A) ~ 32 - 52 dBA (NC - 47)
 
THIRD BALCONY
SPL(A) ~ 42 - 58 dBA (NC - 53)

ORCHESTRA LEVEL SEATING 
SPL(A) GRID RESPONSE
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DESIGN REQUIREMENTS
SPL(A) = 25 - 30 dBA (NC - 20)

RESULTS

ORCHESTRA LEVEL
SPL(A) ~ 30 - 40 dBA (NC - 35)
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RECOMMENDATION

CHILLED BEAM ANALYSIS
OPTION A 
42 ACTIVE CHILLED BEAMS

$15,348 ANNUAL ENERGY SAVINGS

$121,606 ADDED FIRST COST

$97,596 TCO SAVINGS (20 YEARS)

OPTION B 
98 ACTIVE CHILLED BEAMS

$18,805 ANNUAL ENERGY SAVINGS

$488,620 ADDED FIRST COST

- $214,529 TCO SAVINGS (20 YEARS)
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CHILLED BEAM ANALYSIS
OPTION A 
42 ACTIVE CHILLED BEAMS

$15,348 ANNUAL ENERGY SAVINGS

$121,606 ADDED FIRST COST

$97,596 TCO SAVINGS (20 YEARS)

DEMAND CONTROL VENTILATION ANALYSIS
45% ENERGY SAVINGS (OFFICE) 

20% ENERGY SAVINGS (PERFORMANCE)

OPTION B 
98 ACTIVE CHILLED BEAMS

$18,805 ANNUAL ENERGY SAVINGS

$488,620 ADDED FIRST COST

- $214,529 TCO SAVINGS (20 YEARS)
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$97,596 TCO SAVINGS (20 YEARS)

DEMAND CONTROL VENTILATION ANALYSIS
45% ENERGY SAVINGS (OFFICE) 

20% ENERGY SAVINGS (PERFORMANCE)

ACOUSTIC ANALYSIS
 ~NC - 35  BACKGROUND NOISE LEVEL

OPTION B 
98 ACTIVE CHILLED BEAMS

$18,805 ANNUAL ENERGY SAVINGS

$488,620 ADDED FIRST COST

- $214,529 TCO SAVINGS (20 YEARS)
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