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מקובלים ליעילות בתפוקות חלקיות של  דירוגים אנרגטיים •
)  IPLV, ESEER(בודד ילר'צ

)SPLV(דירוג אנרגטי למערכת מיזוג אוויר •
יישום דירוג אנרגטי למערכות מיזוג אוויר•

תקציר



– Full load efficiency value (E.E.R / C.O.P) has two components: 
100% load and design conditions.

– Part load efficiency value (IPLV / ESEER) is a weighted average of four 
specific operating points.

AHRI 550/590 section D2 states:
“The equation (IPLV) was derived to provide a representation of the average part 
load efficiency for a single chiller only…”

Full load & Part load standard efficiency values

AHRI standard 550/590 IPLV (ESEER)

ConditionWeight% Load

44 F / 85 F (7C / 30C)1% (3%)100%

44 F / 75 F (7C / 26C)42% (33%)75%

44 F / 65 F (7C / 22C)45% (41%)50%

44 F / 65 F (7C / 18C)12% (23%)25%



SPLV

System      Part         Load        Value

system based metrics:
Actual local weather
Load profile
Operating hours
Pump, Tower energy
Chiller staging



Weather
• IPLV & ESEER formulas assumes weather data for an 

average U.S.A or European city.
• Cold climates: Part load operation & chillers shut down.
• hot  climates: Loaded year around & high condenser water 

temp (>65°F)

121110987654321Month

19.724.128.330.431.230.829.227.024.520.118.117.8Temp ºC

25%50%75%100%

13°C (12%)19°C (45%)27°C (42%)35°C (1%)IPLV

20°C (23%)25°C (41%)30°C (33%)35°C (3%)ESEER





Operating hours & Load profile
Office: 5 days per week, open 7:00, close 18:00

Retail: 7 days per week, open 9:00, close 22:00

Hospital: 7 days per week, 24-hour operation

Process: 7 days per week, 24-hour operation (constant 

load).



Chiller staging
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CH-1 CH-2 0-37.5% 37.5-62.5% 62.5-87.5% >87.5%

• 2000 TR chiller plant
• 2 Centrifugal chillers constant speed

SPLV (kW/kW)        
6.73                  >                  6.58



Method comparison
SPLVIPLV/ESEER

≥ 11Chillers quantity

ActualStandardTemperatures

ActualStandardPart load value 
weights

Chilled water SystemChillersEquipment efficiency

Staging -----Chiller staging

Including-----Auxiliary equipment  
efficiency calculation



System

2000 TRPlant capacity

24/7Operating hours

Constant Speed CentrifugalChillers type

2Chillers quantity

Tel AvivWeather

Primary/secondary
Variable speed secondary

Chilled water 
configuration

Constant flowCondenser water 
configuration

SequencedChiller staging

Shared cooling towerCooling tower

Fan cyclingTower control

Application example



System B [kW/kW]System A [kW/kW]Efficiencies

6.156.25Chiller full load 
efficiency

7.097.1Chiller part load 
efficiency (IPLV)

6.786.91
System part load 
efficiency – SPLV 

(chillers only)

3.653.66
System part load 
efficiency – SPLV 

(system)

Application example



?שאלות



תודה על ההקשבה

yehonatani@citech.co.il-אפראימוביהונתן 
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