Three proposals are provided.  

The first proposal involves a mechanical exhaust system to be built in the atrium.  A mechanical exhaust system will be required to operate on emergency power systems and be connected to fire alarm system.  To use a mechanical exhaust system exhaust fans must evacuate smoke at a rate of 123,380 cfm.  Makeup air for this system should not be supplied from higher risk areas such as parking garages.

The second proposal involves replacing the existing vertical panels of the atrium cover with louvers that are continuously open for air movement.  This option will maintain the ability of air-movement but will provide shelter from the rain.  This option would need to equal twice the area provided by the make-up air coming through the garage.  Louver’s that are 5 feet in height running 280 linear feet installed at the top portion of the new atrium wall.

The third proposal involves removing all of the vertical panels of the atrium cover to allow continuous openness for air movement.  This option will maintain the ability of air-movement but will not provide shelter from the rain.

There are 20 – 4’x7’ openings on the ground floor that equal to 560 Sq.Ft. 

The atrium has a total of 1,984 sq.ft.

The total sq.ft. of siding that needs to be removed is 1,120 sq.ft.

This will leave 864 sq. ft. of siding on the structure.

Calculations for Mechanical Smoke Exhaust at Canal Street Hotel

Ambient temperature


76.0

New ceiling height of cover

60 ft





Bottom height of smoke

45 ft

Convective fraction


0.7

Height of top of fuel (ground)

0 ft

Heat release rate


2000 Btu/s

Wall heat transfer fraction

0.4

Smoke layer depth is 60-45 = 15ft   (this is 21% of atrium ceiling above fuel source)

Qc = xcQ= 0.7 (2000) = 1400 Btu/s

z1 = 0.533Qc2/5 = 0.533 (1400) 0.4 = 9.7 ft

The smoke layer height z is 45 ft, since z1 < z the following formula applies:

m=0.022Qc1/3 z5/3 + 0.0042Qc = 0.022(1400.33)(455/3) + 0.0042(1400)  = 146 lb/s

Ts = T0 +Qc(1-) / ( mCp ) = 76 + 1400(1-0.4) / (146(0.24)) =   100.0 F

s = (0.075)(530) / (Ts) =  (0.075)(530) / (100.0 + 460) = 0.0710  lb/ft3

V = 60m/p = (60) (146) / 0.0710 = 123,380 cfm 

Qc = convective heat release rate of fire Btu/s

xc  =  convective fraction of heat release

Q =  total heat rease rate, Btu/s

z  =  height of smoke layer 

z1 =  mean flame height, ft

m = mass flow of exhaust air, lb/s

Ts = absolute temperature of exhaust gases,  R(Kelvin)                 

T0 = ambient temperature, F 

 = wall heat transfer faction           

Cp = specific heat of plume gases, Btu/lb F    

s = density of exhaust gases, lbm/ft3         

V = volumetric flow of exhaust gases, cfm

