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LearringObjectivies:
(RexuivedSlide)c

A Identify the fundamentals of new VRF
technology

A Identify the benefits of VRF

A Evaluate the energy efficiency and
environmental impact of VRF technology

A Identify the many building design options
available with VRF technology



Outilimes

A What is VRF Technology?

A Types of VRF Systems

A VRF Advantages/Benefits

A VRF Energy Efficiency and LEED
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INVERTER-grivem Compiassos
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CONVENTIONAL

I Enables capacity operation as low as 4%
I Sizing flexibility with variable capacity

I Enables long runtimes

I Reduces compressor cycling
" Improves temperature control

Room Temperature

Time



VRF-HédatRecoverycTechrology |

Simultaneous cooling and heating
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VRFAntegratat-Controls

A Easy to install and operate

A 2-wire DDC (Direct Digital Control) syste
| 16ga stranded and shielded, {pohar
I Dalsychain connection

~~ A Customizable control scheme with web
¥ _  access

A Individual room controls
A Color touch screen centralized control

A Integration into building management
system via BACreand Lonwork®

8 A Thirdparty equipment control
A Tenant billing capability
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Typical HeatR ump Sy stemic

OUTDOOR INDOOR n CONTROL _ Y-SERIES
UNIT + UNITS SYSTEM - SYSTEM

-

" or
/ C
or . \ PR = H2 Y-SERIES

or
or
WATER-SOURCE UNIT = WY-SERIES
Y-Series: Cooling & Heat Pump

H2l Y-Series: Cooling & Hyper-heat Pump
WY-Series: Water-source Cooling & Heat Pump



Typical HeattRécovarySystemi:

il +CONTROLLER+ ”\LIJ[l)\lcl)TOSR + CS?(hé-'rI'FI;(I\)/IL = REHES
SYSTEM

or

WR2-SERIES
— SYSTEM

WATER-SOURCE UNIT

R2-Series: Simultaneous Cooling & Heating
WR2-Series: Water-source Simultaneous Cooling & Heating



Typical ShvalisreHedtParp!

OUTDOOR i INDOOR n CONTROL S ml =
UNIT UNITS SYSTEM — SYSTEM

S-Series: Cooling & Heat Pump
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Low AmbizatHeating with VRF/ R

% Heating Capacity vs outdoor Temperature
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R2, Y-Series (Standard Setting) Traditional Heat Fump Technology
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Hyperheating dnverter t¥4SigrniesOUtddonUnitdr

: . | Total Heating| Total Heating
Unit or Toéjpizﬁ;ng Toéﬂpgiﬁgng Capacity Capacity Total
Combination] (Nominal (Nominal S o <AL, 0 Connectgd
BTU/h) BTU/h) Outdoor_lOO 0 Outdoor_88 % Indoor Units
of nominal of nominal
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: Nominal heating conditions:

Indoor: 80degF D.B. / 67degF W.B. Indoor: 70degF D.B. / 67degF W.B.
Outdoor: 95degF D.B. Outdoor: 47degF D.B. / 43degF W.B.



Hyperhestingdnierter KSEiess
Component Diagram (Heating) Owtmoummlts
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High Pressure B - C Medium Pressure C - E/F Low Pressure G - H Injection Circuit E - A
I Superheated Vapor Liquid I Saturated Liquid m— Saturated Liquid
I Sybcooled Liquid Emm—— Sybcooled Liquid mmmmm Syperheated Vapor Emm | iquid/Vapor mixture

Liquid/Vapor Mix



Hyperheatingdnverter tsSeriess
Pressure-Enthalpy Cycle (Heating) OWDU Ih'lln ItS

Liquid is subcooled
here before entering
the outdoor coil

The heat that is normally

wasted in the flash process at

the outdoor coil is picked up

here in the HIC (heat interchanger).

‘ J @LEV4
HIC >

’ A

Flash injection enters
compressor here to cool
compressor

/ Standard System
LN "

Area of efficiency gained in

the outdoor coil normally lost to
flash gas
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VRF-and Esistirig Buidings)o

A Less intrusive to existing architecture
A Small refrigerant piping instead of large ductwork
A Outdoor installation flexibility



VRFEguipment WelghtSavings

A Average equipment weight per ton for VRF i
70 Ibs per tORutdoor unit only)

A Average equipment weight per ton for water
cooled chiller is 101 Ibs./ton

31% reduction in;equipment weight
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VRF-Enargyys Efficiencyy



Indood unll

Variable Capacity/Temperature using
Valve Control at the Indoor Units

= Simultemeens € 6éddiabram d Hdatieagt




%) 50% Cooling - 50% Heating

~4-way valve
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Check valve
CS Circuit block

RED = Higher Temp/Pressure
BLUE = Lower Temp/Pressure



50% Cooling - 50% Heating

Gasl/Liquid separator

TH15 o

LEV3

L

TH16 ==

RED = Higher Temp/Pressure GREEN = Medium Temp/Pressure
BLUE = Lower Temp/Pressure



VRF-Effitienciess

CITY MULTI VRFZ System Efficiencies

(Based on DOE Alternative Testing Procedure — See note below)

Model Number I R“::Ed Cooling | cooling EER | Heating 47°COP I Heating 17°COP IEER
apacity
HEAT PUN adels 208/23 460V, 3-phase
PUHY-P72T/YJMU-A 69,000 Btu/h 12.8 3.84 267 16.5
PUHY-P96TYJMLU-A 92,000 Bwwh 11.6 3.56 247 15.6
PUHY-P120T/YJMU-A 114,000 Blun 11.3 3.65 2.43 15.7
PUHY-P 144 T/YSJMU-A 138,000 Blwh 1.1 3.56 2 54 15.2
PUHY-P168T/YSJMU-A 162,000 Btuh 116 3.50 241 155
[ PUHY-P192T/YSJMU-A 184,000 Btum 11.4 354 244 147
PUHY-P216 T/YSJMU-A 206,000 Bluh 10.9 3.45 2.27 14.7
PUHY-P240T/YSJMU-A 228,000 Btwh 10.9 3.49 2.30 14.8
PUHY-P264T/YSJMU-A 252.000 Biwh 10.4 3.44 2.42 14.5
PUHY-P288T/YSJMU-A 274,000 Btwh 10.2 3.40 1 2.39 14.3
— PUHY-P312T/YSJMU-A | 298,000 Btwh 109 352 | 231 47
— PUHY-P3361/YSJMU-A 320,000 Btwh 106 345 | 297 1.8

PUHY-P360T/YSJMU-A 344,000 Btwh 10.5 3.42 2.24
HEAT RECOVERY Models 208/230V & 460V, 3-phase
PURY-P72T/YJMU-A 69,000 Btu/h 11.5 3.44 239
PURY-PO96T/YJMU-A 92.000 BWh 1.7 3.37 234 16.0
 PURY-P120T/YJMU-A 114,000 Btuh 1.3 3.35 225 15.1
PURY-P144T/YSIMU-A 138,000 Btuh 10.9 3.28 234 14.8
PURY-P168T/YSJMU-A 162,000 Btuh 1.1 3.30 2.24 15.6
PURY-P192T/YSJMU-A 184,000 Btu/h 11.2 3.26 221 150 ]
PURY-P216T/YSJMU-A | 206,000 Bun 10.9 3.25 211 4.5
PURY-P240T/YSJMU-A 228,000 Btwh 10.9 3.25 2.10 141
PURY-P264T/YSIMU-A 252,000 Btwh 10.1 320 2.21 14.0
PURY-P2881/YSJMU-A 274,000 Btwh 10.0 3.20 2.20
69,000 Biu/h
PUHY-HP96 TJMU-A 92.000 Btu/h |
| PUHY-HP144TSJMLU-A | 138,000 Btumh 11.7 3.50 | TBD 16.6
I PUHY-HP192TSJMU-A | 184,000 Btwh 11.0 3.36 | TBD 15.1




insand Ehérgy Modelinge

s A Energy usage and cost for
the VRF systems can be
modeled using EnergyPro

EnergyPro uses DOE2.1e t
- model and compare VRF to
e other HVAC system

-

mw, . A EnergyPro is approved for
‘ use with LEED EAcl
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VRF Total Energy Cost Savings




