Pyshcrometrics:

Sensible loads: Q =1.08 x CFM x AT
Q =0.68x CFM x Aw
Total loads: Q = 4.5 x CEM x Ah

Water-side loads: Q = 500 x GPM x AT

Latent loads:
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Flow:

Air Pressure: TP =SP + VP
Air Velocity: V = 4,005 x VP
Air Flow: Q=VxA

Load Management:

Qload
Ndist X Ncomb X Ncyc

Boiler: Qequip =

Chiller: Qequip = —22%%  x .1y Jton X 12,000
Ndist X MHGB
Centrifugal Machines

GPM x AH
3,956 X Np X Nm X NVFD

Pump Equation: P =

CFM x Ap
6,356 X ¢ X Mp X N X MVFD

Fan Equation: P =
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Electrical:
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Q = heat load (Btu/hr)

CFM =cubic feet minute airflow

GPM =gallons per minute water flow

AT = change in air or water temp (°F)
Aw = change in humidity ratio (gr/lba)
Ah = change in specific enthalpy (Btu/Ib,)
%04 = outside air faction

Tma = mixed air temp (°F)

Tra = return air temp (°F)

Toa = outside air temp (°F)

TP = total air pressure (in w.c.)
SP = static air pressure (in w.c.)
VP = velocity pressure (in w.c.)

V = velocity (feet per min)

Q = airflow (cubic feet per minute)
A = flow area (square feet)

Qequip= HVAC equipment input

(Btu/hr for boiler, kW for chiller)

Qload = local load (Btu/hr)

naist = thermal distribution efficiency (75-95%)

Neomb= heating combustion efficiency (75%-95%)

Neye= cycling/purge loss efficiency (75%-95%)

nucp = efficiency from hot gas bypass use (35%-100%)
Nikwyton = chiller efficiency in kW per ton (0.5-2.5 kW/ton)

P = pump or fan power (kW)

CFM = airflow (cubic feet per minute)

np = pump efficiency (40%-80%)

11m = motor efficiency (75%-95%)

nvep = variable frequency drive efficiency (95-99%)
GPM = water flow (gallons per minute)

Ny = drive belt efficiency (90-99%)

Q = flow (cubic feet per minute or gallons per minute)
N=speed (rpm)

D= diameter (in)

H= pressure (inches of water column or feet of head)
BHP = brake horsepower

LF = induction motor load factor

RPM = synchronous, measured, or rated speed (rev per min)

P = electrical power (kW)
I = current (amps)
V = voltage (volts)
PF = power factor





