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Comfort by Design

An Introduction to

HVACõs Variable Refrigerant Flow 

(VRF) Technology
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Learning Objectives

(Required Slide)

ÅIdentify the fundamentals of new VRF 

technology

ÅIdentify the benefits of VRF 

ÅEvaluate the energy efficiency and 

environmental impact of VRF technology

ÅIdentify the many building design options 

available with VRF technology
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Outline

ÅWhat is VRF Technology?

ÅTypes of VRF Systems

ÅVRF Advantages/Benefits

ÅVRF Energy Efficiency and LEED®
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VRF Technology Overview
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What is VRF Technology?
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INVERTER-driven Compressor
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ï Enables capacity operation as low as 4%

ï Sizing flexibility with variable capacity 

ï Enables long runtimes

ï Reduces compressor cycling 

ï Improves temperature control

VRFVRFSETPOINT

CONVENTIONAL
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VRF Heat Recovery Technology

Simultaneous cooling and heating
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VRF Heat Pump Technology

COOLING

HEATING
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VRF Integrated Controls

ÅEasy to install and operate

Å2-wire DDC (Direct Digital Control) system

ï16ga stranded and shielded, non-polar

ïDaisy-chain connection

ÅCustomizable control scheme with web 
access

Å Individual room controls

ÅColor touch screen centralized control

Å Integration into building management 
system via BACnet® and Lonworks®

ÅThird-party equipment control 

ÅTenant billing capability



Typical Heat Pump System:

Y-Series: Cooling & Heat Pump

H2I Y-Series: Cooling & Hyper-heat Pump

WY-Series: Water-source Cooling & Heat Pump
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Typical Heat Recovery System:

R2-Series: Simultaneous Cooling &  Heating

WR2-Series: Water-source Simultaneous Cooling & Heating
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Typical Smaller Heat Pump 

System: 

S-Series: Cooling & Heat Pump
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VRF System 

Advantages
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Low Ambient Heating with VRF



Hyper-heating Inverter Y-Series Outdoor Units

Unit or 

Combination

Total Cooling 

Capacity 

(Nominal 

BTU/h)

Total Heating 

Capacity 

(Nominal 

BTU/h)

Total Heating 

Capacity

5oFW.B. 

Outdoor 100% 

of nominal

Total Heating 

Capacity 

-4oFW.B. 

Outdoor 88% 

of nominal

Total 

Connected

Indoor Units

P72 72,000 80,000 80,000 70,400 15

P96 96,000 108,000 108,000 95,040 21

P144 144,000 160,000 160,000 140,800 31

P192 192,000 216,000 216,000 190,080 41

Nominal cooling conditions:

Indoor: 80degF D.B. / 67degF W.B.

Outdoor: 95degF D.B.

Nominal heating conditions:

Indoor: 70degF D.B. / 67degF W.B.

Outdoor: 47degF D.B. / 43degF W.B.



Hyper-heating Inverter Y-Series 

Outdoor Units
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Pressure-Enthalpy Cycle (Heating)

Hyper-heating Inverter Y-Series 

Outdoor Units
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The heat that is normally 
wasted in the flash process at 
the outdoor coil is picked up 
here in the HIC (heat interchanger).

Area of efficiency gained in 

the outdoor coil normally lost to 

flash gas

Liquid is subcooled 

here before entering 

the outdoor coil

Flash injection enters 

compressor here to cool 

compressor
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VRF and Existing Buildings

ÅLess intrusive to existing architecture

ÅSmall refrigerant piping instead of large ductwork

ÅOutdoor installation flexibility



20

VRF Equipment Weight Savings

ÅAverage equipment weight per ton for VRF is 

70 lbs per ton (outdoor unit only)

ÅAverage equipment weight per ton for water-

cooled chiller is 101 lbs./ton 

31% reduction in equipment weight
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Weight Reduction = Structural Reduction
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VRF Frees Up Building Space
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Smaller Footprint = More 

Green Space
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VRF Energy-Efficiency



Simultaneous Cooling and Heating
Variable Capacity/Temperature using 

Valve Control at the Indoor Units



RED = Higher Temp/Pressure

BLUE = Lower Temp/Pressure



RED = Higher Temp/Pressure

BLUE = Lower Temp/Pressure

GREEN = Medium Temp/Pressure



VRF Efficiencies
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VRF Systems and Energy Modeling

ÅEnergy usage and cost for 

the VRF systems can be 

modeled using EnergyPro

EnergyPro uses DOE2.1e to 

model and compare VRF to 

other HVAC system

ÅEnergyPro is approved for 

use with LEED EAc1
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EAC1 - Energy Cost Savings 

VRF Total Energy Cost Savings


