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Overview

» Use Manufacturer’s “Catalog™ Data to
Show Impact of Airflow on Performance
— efficiency & capacity

« Use Public Domain Steady-State

Refrigeration Model to Evaluate Flow
Impacts



Catalog Data for
3-ton RTU

e Combined “Gross™
Colil Performance Data
with Fan Curves

— 300 to 500 cfm/ton

 Shows Combined
Impact of Flow:
— comp efficiency
Increases with flow

— fan power increases
with flow
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Fan Performance
Impacts EER

3-ton, Standard-Fan, Direct Drive

Fan Power (kW)
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Impact of Flow at

Nominal Conditions - -
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Use AC Model to Evaluate Trends

* Public-Domain Refrigeration System Model

— 20+ years of history
— validated by ASHRAE 859-RP, others
— web-interface, parametric run mode

« Default Model Inputs

— 2.5 ton, reciprocating compressor,
— R22, 400 cfm/ton
— supply fan: 0.365 W/cfm (constant value)



Refrigeration
Model
Output

COOLING MODE

Refrigerant E-22

System EER 9738 B Wh
System Capacity 28855 Btuhr
Sensible Heat Ratio | 0.701

Total Power 29627 W

Pres |286.0 psia ~gatm————] DAl Pres  286.9 psia

Temp |108.2 °F
Tsat 122.2°F
Enth 41.9 Btuib
Subc 13.0°F

Pres |2799 psia
Temp 1082 °F
Tsat 121.5°F
Subc 133 °F

Flow
Control

4

Pres 978 paia
Temp 494 °F
Tsat (494 °F

B

Outdoor Unit

CONDENSER

Inlet Air  |55.0 “Fab
Outlet Air [110.0 “Fdn
Air Flow | 2500.0 cfin
Fan Power |220.0

COMPRESSOR

Mass Flow 436 8 lb/h
Power 23T W

EVAPORATOR

Inlet Air  |80.0 “Fdb, 67.0 “Fwh
Outlet Air (61.7 “Fdw, 57.5 “Fwh
Air Flow | 1000.0 cfin

Fan Power 3630 W

Indoor Unit

Temp 15%7.3°F
Tsat 1234 °F
Enth |12%7 Btulb
Suph 74.1°F

)

Pres 287 2 psia
Temp 15%7.6 °F
Tsat 123.5°F
Enth | 1297 Bulk

Compressor St

Pres 943 psia
Temp 67.2 °F
Tsat 4735 °F
Enth 1123 Btk
Suph 20.0 °F

)

Pres 957 psia
Temp 55.0°F
Tsat 482 °F

Enth |41.9 Brulh Mg SRSty Enth  110.7 Bu/lb

Qual |0.20%

5=

Suph 10.9 °F



Net EER (Btu/Wh)
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Net EER (Btu/Wh)

Impact of Entering WB
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What Are Typical Entering Conditions?

Nominal: 80F & 51% RH = 67F WB

Typical: 75F & 55% RH - 64F WB

Mild: 80F & 35% RH - 62F WB
...BUT so is... ¢

/5F & 48% RH

Dry Climate:  75F & 35% RH - 58F WB



Impact of Fan Power (at 64F WB)

AC Model Performance
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Impact of Fan Power (at 60F WB)

Net EER (Btu/Wh)
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Impact of Fan Power (at 58F WB)

AC Model Performance
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What Fan Power Is Typical?

« Same 3-ton RTU offers High Static Option with
Belt Driven Fan

— Fan speed set to provide flow & static

« Fan Power Can Change by Factor of 5 Across the
Range: 0.2 to 1.0 Watt/cfm

Riding Fan
Curve Normalized Fan Power (Watts/cfm)
Unit Static (in)

cfmiton | 02 | \04 0.6 0.8 1 12 14 16 18 2
300 0.20 0284  0.38 0.48 0.54 0.63 0.69 0.75 0.80 0.86
333 0.22 30 0.38 0.49 0.55 0.63 0.69 0.75 0.80 0.85
367 0.24 0.32 0.36 0.50 0.55 0.61 0.66 0.72 0.77 0.82
400 027 0.34 0.41 0.53 0.56 0.61 0.67 0.73 0.78 0.83
433 p.29 0.37 0.46 0.54 0.58 0.64 0.71 0.76 0.82 0.87
467 | 032 0.41 0.48 0.55 0.60 0.66 0.73 0.79 0.84 0.90
500 0.35 0.44 0.51 0.57 0.63 0.70 0.76 0.83 0.89 0.95




Capacity (MBtu/h)

What if I Don’t Need the Latent
Capacity in My Dry Climate?

* Don’t Worry Your Not Getting Much....

COIL1_TEST_4B_10B_16B_22B 08/30/02 07:42:04 Cycle #1 (Comp ON time: 45.0 minutes)
T T T | T T T | T T T T T T T T T

Sensible ; EER ~

Off-Cycle E Sensible EER
Evaporation ]

Sensible = Latenté

Latent Removal




Summary

 Airflow has Very Little Impact on EER near
Nominal Conditions

— but more impact at dry coil conditions

* The Variation of EER with Airflow
Depends on Fan Power

» Best Airflow Rate Depends on Climate and
Equipment Characteristics



