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Load Management: 

 

 

 

 

Centrifugal Machines 
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Electrical: 

  

Sensible loads:  Q = 1.08 x CFM x ΔT where:  Q = heat load (Btu/hr) 

CFM =cubic feet minute airflow 

GPM =gallons per minute water flow 

ΔT = change in air or water temp (˚F) 

Δw = change in humidity ratio (gr/lba) 

Δh = change in specific enthalpy (Btu/lba) 

%OA = outside air faction 

TMA = mixed air temp (˚F) 

TRA = return air temp (˚F) 

TOA = outside air temp (˚F) 

 

Total loads:  Q = 4.5 x CFM x Δh 

Latent loads:  Q = 0.68 x CFM x Δw 
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 𝑥 100 Economizer Outside 
Air Percentage: 

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

Air Velocity:  V = 4,005 x √𝑉𝑃 

Air Flow:  Q = V x A 

Air Pressure:  TP = SP + VP  where:  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) 

 

Boiler:  Qequip =
𝑄𝑙𝑜𝑎𝑑

 𝜂𝑑𝑖𝑠𝑡 𝑥 𝜂𝑐𝑜𝑚𝑏 𝑥 𝜂𝑐𝑦𝑐  
 

Chiller:  Qequip  =
𝑄𝑙𝑜𝑎𝑑

𝜂𝑑𝑖𝑠𝑡 𝑥 𝜂𝐻𝐺𝐵  
 𝑥 𝜂𝑘𝑊/𝑡𝑜𝑛 𝑥 12,000  

where:  Qequip= HVAC equipment input 

(Btu/hr for boiler, kW for chiller) 

Qload = local load (Btu/hr) 

ηdist = thermal distribution efficiency (75-95%) 

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

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

ηHGP = efficiency from hot gas bypass use (35%-100%) 

ηkW/ton = chiller efficiency in kW per ton (0.5-2.5 kW/ton) 

 

Pump Equation:  P =  
𝐺𝑃𝑀 𝑥 𝛥𝐻 

3,956 𝑥 𝜂𝑝 𝑥 𝜂𝑚 𝑥 𝜂𝑉𝐹𝐷 
 

Fan Equation:  P =  
𝐶𝐹𝑀 𝑥 𝛥𝑝

6,356 𝑥 𝜂𝑓 𝑥 𝜂𝑏 𝑥 𝜂𝑚 𝑥 𝜂𝑉𝐹𝐷 
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Laws:  𝐵𝐻𝑃2 = 𝐵𝐻𝑃1 𝑥 (
𝑄2

𝑄1
)

3

= 𝐵𝐻𝑃1 𝑥 (
𝑁2

𝑁1
)

3

= 𝐵𝐻𝑃1 𝑥 (
𝐷2

𝐷1
)

3

  

where:  P = pump or fan power (kW) 

CFM = airflow (cubic feet per minute) 

ηp = pump efficiency (40%-80%)  

ηm = motor efficiency (75%-95%)  

ηVFD = variable frequency drive efficiency (95-99%) 

GPM = water flow (gallons per minute) 

ηb = 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) 

 

Motors: LF  =
𝑅𝑃𝑀𝑠𝑦𝑛𝑐− 𝑅𝑃𝑀𝑚𝑒𝑎𝑠

𝑅𝑃𝑀𝑠𝑦𝑛𝑐− 𝑅𝑃𝑀𝑟𝑎𝑡𝑒𝑑  
 

DC Load:  PDC = 
𝐼 𝑥 𝑉

1,000
 AC: 𝑃1∅ = 

𝐼 𝑥 𝑉 𝑥 𝑃𝐹

1,000
 

AC Load: 𝑃3∅ = 
𝐼 𝑥 𝑉 𝑥 𝑃𝐹 𝑥 √3

1,000
 

where:  P = electrical power (kW) 

I = current (amps) 

V = voltage (volts) 

PF = power factor 




