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Chlller Plant Optimization

Introduction

Chiller plant optimization needs a goal—something measurable and verifiable. Of course, that goal is to operate at the
lowest cost and energy consumption, while maintaining space comfort. By modeling your system and applying engineering
calculations, EWPowerPlant shows detailed production, efficiency, and cost measurements—updated every 15 minutes—so
you can see exactly how your plant is operating
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Sample Inventory of Chiller Plant System and Optimization Calculations

System Sub-System Calculation Name Calculation Formula
Chiller Chiller Efficiency (%) Evaporator BTU output
Condenser BTU input + Drive Motor Energy
Chiller Evaporator BTU output (BTU) CHW Flow * CHW AT * Conversion factor
Chiller 1 Chiller Condenser BTU input (BTU) CW Flow * CW AT * Conversion factor
800 Ton Chiller Drive Motor Drive Motor Energy input LPG Flow * Heat Constant
Y-CAT Chiller Chiller Efficiency (Scfh/Ton) Engine Natural Gas Flow Rate / Chiller Output
Chilled Water Pump Motor Brake Horsepower (BHP) (CHW Flow * DPP) / (Mass Flow * Mech Eff / 100)
Chilled Water Pump BHP to kW conversion CHW Pump BHP * Conversion factor
Condenser Water Pump ~ Motor Brake Horsepower (BHP) (CW Flow * DPP) / (Mass Flow * Mech Eff / 100)
Condenser Water Pump ~ BHP to kW conversion CW Pump BHP * Conversion factor
) . - Evaporator BTU output
Chiller Chiller Efficiency (%) Condenser BTFEJ input + Drive ;\)Aotor Energy
Chiller 2 Chiller Evaporator BTU output (BTU) CHW Flow * CHW AT * Conversion factor
Chiller 3 Chiller Condenser BTU input (BTU) CW Flow * CW AT * Conversion factor
Chiller 4 Chiller Drive Motor Drive Motor Energy input Motor kW * Conversion factor
1500 Ton

Electric Chillers

Chilled Water Pump
Chilled Water Pump
Condenser Water Pump
Condenser Water Pump

Motor Brake Horsepower (BHP)
BHP to kW conversion
Motor Brake Horsepower (BHP)
BHP to kW conversion

(CHW Flow * DPP) / (Mass Flow * Mech Eff / 100)
CHW Pump BHP * Conversion factor

(CW Flow * DPP) / (Mass Flow * Mech Eff / 100)
CW Pump BHP * Conversion factor

Evaporator BTU output

Chill Chiller Effici %
er iller Efficiency (%) Condenser BTU input + Drive Motor Energy
Chiller Evaporator BTU output (BTU) CHW Flow * CHW AT * Conversion factor
) Chiller Condenser BTU input (BTU) CW Flow * CW AT * Conversion factor
Chiller 5 Chiller Drive Steam Energy input Absorber LbsSTM * Conversion factor
400 Ton % Load / 100) * Purge Motor HP * Conversion factor
Absorber Purge Motor Purge Motor Energy input (kW) (* ) L —
Motor Efficiency / 100
Solution Pum Solution Pump Motor Energy input (W) (% Load / 100) * Solution Pump HP * Conversion factor
P P gy inp Motor Efficiency / 100
Chilled Water Pump Motor Brake Horsepower (BHP) (CHW Flow * DPP) / (Mass Flow * Mech Eff / 100)
Condenser Water Pump  Motor Brake Horsepower (BHP) (CHW Flow * DPP) / (Mass Flow * Mech Eff / 100)
Cooling Tower 1, 2, 3 Fan Motor Energy (kW) (% Load / 100) * Fan Motor HP * Conversion factor
Primary Cells A & B in each tower (calculated for each cell) Motor Efficiency / 100
- CWBTU- (£EFanBTU+X P BTU + MUW BTU
Cooling Cooling Towers Cooling Towers Efficiency (%) (2 Fan * 2 "ump ! )
Towers CWBTU
3 Towers Cooling Towers Condenser BTU output CW Flow * CW AT * Conversion factor
2 Cells Each  Cooling Towers Sum of Tower Fan Energy (BTU) (1A + 1B + 2A + 2B + 3A + 3C) * Conversion factor
Cooling Towers Sum of Pump Energy (BTU) (CWP1 + CWP2 + CWP3 + CWP4) * Conversion factor
Make-up Water Make-up Water BTU input MUW Rate * (CW Supply Temp - City Water Temp) * Conversion
. Fan Motor Energy (kW) (% Load / 100) * Fan Motor HP * Conversion factor
Cooling Tower 1, 2 —
Absorber (calculated for each tower) Motor Efficiency / 100
B CWBTU- (EFanBTU+ X P BTU + MUW BTU
Cooling Cooling Towers Cooling Towers Efficiency (%) (2 Fan © 2 ump ! )
Towers CW BTU
2 Towers Cooling Towers Condenser BTU output CW Flow * CW AT * Conversion factor
1 Cell Each Cooling Towers Sum of Tower Fan Energy (BTU) (Fan1 + Fan2) * Conversion factor
Cooling Towers Sum of Pump Energy (BTU) (CWP1 + CWP2) * Conversion factor
Make-up Water Make-up Water BTU input MUW Rate * (CW Supply Temp - City Water Temp) * Conversion
Secondary Secondary Pumps Motor Energy (kW) (% Load / 100) * Pump Motor HP * Conversion factor
Chilled Water 1> 2, 3,4 (calculated for each pump) Motor Efficiency / 100
Pumping Secondary Pumping

System

Sum of Secondary Pump Energy (kW)

Pump1 + Pump2 + Pump3 + Pump4

Constants and Conversions

Heat Constant for Natural Gas = 1015 BTU/cubic foot natural gas
Differential Pump Pressure (DPP) = 20 lbs

Conversion Mass Flow Units to HP = 1714 lbs gpm/hp

Conversion Mass Flow Units to BTU = 501.565

Conversion Factor BHP to kW = 0.746 kw/hp

Conversion Factor kW to BTU = 3412 BTU/kW

Conversion Factor LbsSTM to BTU = 302.96 BTU/lb steam at 70psi
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