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	ACME: Fans




Fan Laws: 

· Law #1: CFM varies directly with RPM
· Law #2: Static pressure varies with the square of the RPM
· Law #3: Horsepower varies with the cube of the RPM
Centrifugal Fan Pressure Classes: 

· Class 1: Fans up to 4.5" pressure
· Class 2: Fans up to 7"-8" pressure, heavier gauges & larger shafts than Class 1
· Class 3: Fans above 7"-8" pressure, heavier gauges & larger shafts than Class 2


	Addison: Air Conditioning
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	500 CFM/ton
	for
	Precision Air Conditioning

	400 CFM/ton
	for
	Comfort Cooling Air Conditioning

	200 CFM/ton
	for
	Dehumidification


· 1.3 - 1.4 KW/ton Operating Power for Air-Cooled Equipment
· 0.9 - 1.0 KW/ton Operating Power for Water Cooled Equipment
	SHR = Sensible Heat Ratio: Sensible Cooling/Total Cooling

	SHR from 0.95 - 1.00
	for
	Precision A/C
	(Computers)

	SHR from 0.65 - 0.75
	for
	Comfort Cooling
	(People)

	SHR from 0.50 - 0.60
	for
	Dehumidification
	(Pools & Outside Air)




	AES: Roof Curbs
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· Top of curb 8" above roof - common to use 12" high roof curb
· Three Types:
·  

·     Straight Sides
·     Canted
·     Raised Cant
· OD should be 2"-3" less than ID of equipment sitting on curb to allow for flashing.
· Wood nailer used as means of securing equipment to the curb.


	Climate Master: Refrigeration Cycle




Evaporator, (Suction Line) to Compressor, (Hot Gas Line) to Condenser, (Liquid Line) to Metering Device, ... then back to Evaporator.
45° normal Saturated Suction Temperature (SST).


	Cosatron: Outside Air
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Per ASHRAE Std. 62.89: 15 CFM outside air per person


	DGH: Humidification
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1 lb. water = 7000 grains
Self generating steam electrode type
In-duct or space atomizing type


	Dectron: Pool Design
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First determine the Evaporation Rate in your pool room:
Air:             (Normal is 82°F)
Pool Water: (Normal is 80°F)
And then figure the Air Changes:
· Normal is 4 to 6 air changes per hour.
· Add 2 more changes per hour for pools with spectator
facilities.
Next, Determine your Outside Air Needs: 
· 0.5 CFM of outside air (OA)/sq.ft. of pool & deck area
OR 15 CFM of outside air per person (Whichever is greater).
· Contact factory rep. for design help when OA requirements
are greater than 15% of unit CFM.
"Must Have" List: 
· Means of heat rejection for summertime usage
(i.e. air cooled condenser).
· Maintain pool at .05 to .15 negative pressure with exhaust fan.
· Try to place exhaust grille directly over the whirlpool.
· Supply air should be blown across full width of all windows.
· Put return grille 10 to 15 feet above pool floor level as far
away from any whirlpools as possible.
· Need separate plastic, inline pump for pool water to be
circulated through dehumidifier for pool heating.
· Vapor barrier on warm (inside) portion of outside wall
and ceiling.
· Maintain pool water pH level between 7.2 and 7.6.
· Have a minimum of 2.5 duct diameters coming into the return
and off of the discharge of the Dectron unit.
"Don't  Do This" List: 
· Do not direct supply air over pool surface.
· Do not store pool chemicals in mechanical room.
· Do not install skylights. (Save those for your greenhouse).


	Eastern Sheet Metal: Ductwork
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FPM = CFM / Sq. Ft.
Total Pressure = Static Pressure + Velocity Pressure
Velocity Pressure = (FPM/4005)2
	4005
	FPM
	=
	1" 
	Velocity Pressure

	2000
	FPM
	=
	0.25" 
	Velocity Pressure

	1000
	FPM
	=
	0.067"
	Velocity Pressure

	500
	FPM
	=
	0.016"
	Velocity Pressure

	100
	FPM
	=
	0.006"
	Velocity Pressure


CFM = Cubic Feet Per Minute
FPM = Feet Per Minute
SCFM = Standard Air at 70º, Sea Level
ACFM = Actual CFM


	Envirco: Clean Room Design 




	Class 100,000
	0.36 air changes/min., non-laminar flow

	Class 10,000
	1.11 air changes/min., non-laminar flow

	Class 1,000
	3.00 air changes/min., non-laminar flow

	Class 100
	4.25 air changes/min., non-laminar flow

	Class 10
	10.0 air changes/min., full ceiling coverage

	Class 1
	1 to 0.3 micron size particle / 1 cubic ft.




	Glasfloss: Air Filters




500 FPM Velocity Through Filter Banks
· 30% ASHRAE, 2" Pleated Filters
·  

· 3" P.D. Clean and 0.6" P.D. Dirty
· 60% ASHRAE, Rigid Final Filters
·  

· 0.5" P.D. Clean and 1.2" P.D. Dirty
· 95% ASHRAE, Rigid Final Filters
·  

· 0.65" P.D. Clean and 1.4" P.D. Dirty
HEPA: High Efficiency Particulate Air Filters:
· 95% and 99.97% Efficiency


	Insul-Pipe: Piping Systems
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· Cooling (BTUH) = GPM x 500 x Temperature Difference
· Pump BHP = GPM x FT x Specific Gravity / 3960 x Pump Efficiency
· Pump BHP = GPM x PSI x Specific Gravity / 1713 x Pump Efficiency
· Head in Feet = 2.31 PSIG


	Islandaire: Replacement Thru-Wall
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· Designed for American Standard Type 45, Type 41
· Remington/Singer models EA, RS, K, EK and RK
· Weil McLain/Freidrich Series 702, 703 and 704
· Carrier Series 51 and Zoneaire CSM, CHP
· Airtemp, AAF, Climate Master, Fedders, Nesbitt plus Others...


	M.K. Plastics: Fans: PVC & FRP




ACRONYMS:
	FRP
	Fiberglass Reinforced Plastic

	PVC
	Polyvinyl Chloride

	CPVC
	Chlorinated Polyvinyl Chloride

	PP
	Polypropylene

	PVDF
	Polyvinyidene Fluoride

	EPDM
	Ethylene Propylene Diene Monomer




	Mason: Vibration Isolation-Seismic
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Seismic restraints are required for the following items when suspended by individual hangers greater than 12" in length from supporting structure: 

· Ductwork: Ducts greater than 6 sq. ft. rectangular or 28" round to be braced 30' transverse and 60' longitudinal.
· Piping: Gas or fuel pipe 1" diameter and larger to be braced 20' transverse and 40' longitudinal.
· Piping: In boiler and mechanical rooms with piping 1-1/4" ID and larger and in other areas with piping 2-1/2" ID or greater to be braced 40' transverse and 80' longitudinal.
Installation time: Approx. 30 min. to 1 hour per location (2 mins. per foot of pipe or duct).


	METALAIRE: Air Distribution
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· Vertical Throw - the maximum distances below the ceiling of the air pattern at terminal velocities of 100, 75, and 50 FPM.
· Drop - the downward supply air movement at a specific throw.
· Spread - the maximum width of air pattern at terminal velocities of 100, 75, and 50 FPM.
· Secondary Air Movement - room air entrained by supply air.
  

· For Comfort Cooling: 1.0 - 1.5 CFM of supply air/sq. ft. of floor area.
· For Heating out of Ceiling Diffuser:  700 FPM outlet velocity required.


	Pottorff: Fire Dampers & Louvers
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Fire Dampers: 

· Type A: Return air and transfer air
· Type B: Low pressure supply air
· Type C: High pressure supply air
All fire dampers are required to have sleeves per NFPA.
Static fire dampers were tested without air movement in the ductwork.
Dynamic fire dampers were tested with air movement in the ductwork.
Louvers: 

Free area velocity = CFM / free area from chart in NCA catalog.
Normal louver sizing based on 700 FPM through free area of louver.


	Raywall: Heat-Electric




· 1 KW = 1000 Watts
· 1 KW = 3,413 BTUH


	Reliance: Electricity
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· 1 HP (motor) = 0.746 KW (operating energy)
· 5 HP x 0.746 KW/HP x 3413 BTUH/KW = 12,700 BTUH = 1 Ton of Cooling
· Watts = Volts x Amps
· Efficiency = 746 x Output Horsepower (HP) / Input Watts
· KW (1 Phase) = Volts x Amps x Power Factor / 1000
· KW (3 Phase) = Volts x Amps x 1.732 x Power Factor / 1000
· HP (1 Phase) = Volts x Amps x Eff. x Power Factor / 746
· HP (3 Phase) = Volts x Amps x 1.732 x Eff. x Power Factor / 746


	Roberts-Gordon: Fuel Comparison
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	Natural Gas
	10 Therms or 1000 Cu. Ft.
	1,000,000 BTUH

	Propane Gas
	46 lb. or 10.88 Gallons
	1,000,000 BTUH

	No. 2 Fuel Oil
	7.14 Gallons
	1,000,000 BTUH

	Electricity
	293 KW
	1,000,000 BTUH




	RUPP: Heating - Direct Fired




· Heating Load = 24 BTUH / sq. ft. Insulated Building
· Heating Load = 40 BTUH / sq. ft. Non-Insulated Building
· Combustion Air = 4 CFM O.A. / 1,000 BTUH Input
· 1 P.S.I. (Gas Pressure)  = 28" wc (Water Column) = 2.04" Hg (Mercury)


	Super Radiator: Heating & Cooling Coils




500 FPM through comfort cooling coil: 

· 4 Row, 8 FPI coil has approx. 0.50" P.D.
· 6 Row, 8 FPI coil has approx. 0.75" P.D.
· 8 Row, 8 FPI coil has approx. 1.0" P.D.
700 FPM through heating coil: 

· 1 Row, 8 FPI coil has approx. 0.15" P.D.
· 2 Row, 8 FPI coil has approx. 0.30" P.D.


	Tempmaster: Heat Load




	Transmission Heat Gains
	BTUH=
	"U" factor x sq.ft. x Temperature Difference

	Solar Heat Gains
	BTUH=
	Solar Heat Gain Factor x sq. ft. of Glass

	Lighting Load
	BTUH=
	3 watts/sq. ft. x Floor Area (sq. ft.) x 3.413

	People Load (Sensible)
	BTUH=
	Number of People x 250 BTUH/Person

	People Load (Latent)
	BTUH=v
	Number of People x 350 BTUH/Person

	Outside Air (Sensible)
	BTUH=
	CFM x 1.08 x Temperature Difference

	Outside Air (Latent)
	BTUH=
	CFM x 4840 x Humidity Ratio Difference

	Other Equipment
	BTUH=
	Watts x 3.413




	Vibro-Acoustics: Sound Attenuators




· Centrifugal fan noise maximizes in 3rd octave band (250hz).
· Sound power (generating from the fan) and sound pressure (received by the ear) are measured in dB (decibels): Ten times logarithm of the ratio of a given power to a reference power. In sound the current reference power is 10-12 watts.
· Noise Criteria (NC) - curves based on different dB levels at different octave bands.
· With two sound sources of equal dBs, the equivalent dB is the original plus 3 dB.
(Ex. 60 dB + 60 dB = 63 dB)
· With two sound sources of unequal dBs, if difference is 10 dB or more, use higher dB.
(Ex. 70 dB + 60 dB = 70 dB)
· Sones - a single number method to predict loudness levels, usually for small fans.


	Webco: Air Handling




· 12,000 BTUH = 1 Ton of Cooling
· 1 MBH = 1,000 BTUH
· Sensible Cooling/Heating (BTUH) = CFM x 1.08 x Temperature Difference
· Total Cooling (BTUH) = CFM x 4.5 x Enthalpy Difference
· Total Cooling = Sensible Cooling + Latent Cooling
· Sensible Heat is measured in dry bulb temperatures.
· Latent Heat is measured in web bulb temperatures and related to change in humidity ratio.
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