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Heat Pump Fundamentals
Air-Source Heat Pumps (Incl. Cold Climate)
Water-Source Heat Pumps
Ground-Coupling (Geothermal)

* Closed Loop

* Open Loop

Outside Air Ventilation
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Renewable Generation

Exceptional Air Sealing
— Level 2 Charging Port

Energy Management

Continuous Insulation

ENERGY STAR® Appliances
Efficient Lighti
Fresh Air System * % ong
Heat Pump Water Heater
Under Slab Insulation

BUILDING SECTOR GOALS

 MINIMIZE ENERGY USE
* INDOOR AIR QUALITY (HEALTHY BUILDINGS)
- DECARBONIZATION (ELECTRIFICATION)
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First Law of Thermodynamics:
Energy can be neither created nor

destroyed
Heat pump operation
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Evaporation

Ratio of Useful Heat Movement per Unit of Energy
Input = Coefficient of Performance (C.O.P.)
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Heat Pumps “Pump” Heat from one place to another

Reversing Valve In position A cooling Mode

0p]

— o

< Metering Devise

I— Expansion Valve

P —_1

Lu }_.Elzrint 1 Pointd4 —

2 - " iy

< 2
ir

S ! =8

= === - = = T

3 —

LL — . — TS, S— =

D— Indoor Coil Outdoor Coil

Inside your House Outside your house
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Reversing Valve Reverses the Refrigerant Flow
Between the Evaporator and Condenser
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WINTER

Temperature “Lift"
(Carnot Efficiency)

0

ol

= 30°F - 70°F
& (40° Delta)
<T

LL]

T

ae

<

O 75° - 95°F
o (20° Delta)
<




Old style “Conventional” Heat Pumps use
“Back-Up” electric heat when it's cold out
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COLD CLIMATE HEAT PUMPS

®

Reduced GHG footprint by Greater heating efficiency Increased utility
using low global warming and capacity at 5°F bill savings
potential refrigerants compared to the latest

ENERGY STAR heat pumps
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Advanced controls
for grid flexibility and
demand response

Improved comfort
of home occupants

More efficient across broader
range of operations to provide
utility bill savings for part-load
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COLD CLIMATE AIR-SOURCE HEAT PUMP (ccASHP)
Variable Speed, Variable Flow Refrigerant (VRF)
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100% Heat Capacity down to 5°F

Operation down to - 13°F




OUTDOOR UNITS
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INDOOR UNIT STYLES

B. CEILING
SUSPENDED

. -
A. FOUR-WAY CEILING
RECESSED CASSETTE
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C. CEILING CONCEALED D. WALL MOUNTED E. VERTICAL
DUCTED AIR HANDLER
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F. ONE-WAY CEILING
RECESSED CASSETTE

G. FLOOR-STANDING H. FLOOR-STANDING
EXPOSED CONCEALED




ccAIir Source Heat Pumps

Cooling EER ~ 15
SEER ~ 23
Heating at 47°F COP ~14

HSPF (Zone 4) ~ 12
HSPA (Zone 5) ~ 9

EER: Energy Efficiency Ratio
SEER: Seasonal Energy Efficiency Ratio
HSPF: Heating Seasonal Performance Factor
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Typical Values for Mitsubishi Hyper-Heat
3-Ton Unit




Water to Air — Cooling Cycle

Compressor

Cool Air, supply fo
[H] Condifionad Sp:cce

[EV] Expansion vaive
(R)

Ground Coupling

Ill/— Evaporator Hedat Exchanger

Refrigarant-to-air

(HEA)
Hedi Transfer Fuid
[R] refrigerant
refrigerant Reversing Vo
RRY f ]
supplementary Heat Recovery

[Exomple: Desuperheater Worm A from Outside

k or Returm Alr
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Rﬂ Condenser
l |HTF
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Water-to-Air Heat Pumps Use Energy from Fluid
Systems Instead of the Outside Air
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Water to Air — Heating Cycle

supplemeniary Heat Recovery
[Example: Desuparhaatar)

— Condenser
HEA
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Evaporator

J

1880 Baos

To/From

Compressor

Coal Alr, supply fo
Condifioned Spoce

Expansion volve
Grownd Coupling

Heat Exchanger
Refriganant-bo-air

Heaaot Transfer Fluld

Rafrigaront

Refrigeront Reversing Vake

warm Alr from Ouiside
or Refum Alr
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Typical Horizontal and Vertical WSHP Units
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Water-Source Heat Pump System

cooling tower ===,

|
plate-and-frame —» II
heat exchanger |

air
separator

expansion

Il water
distribution
Jj loop
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Water Loop Temperatures:

Cooling - 86°F EER ~ 15to 18*

Heating - 68°F COP ~51to 6*

* Typical Ratings for Trane Axiom VSV/VSH
Variable Speed 2- 5 Tons at Full Load.



Closed-loop Heat Exchanger



Ground Water Level
Unconsclidaled Deposits
Badrock

[HDPE] High Density
- Polyathylene Fiping

v

55°F (New Jersey)

{5-loop circuit shown)
/

[HDPE] hooders
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Winter Summer

‘ In summer, the heat pump
transfers the heat from the
home into the ground

In winter, the heat pump '
transfers the heat from the
ground to warm the home

55° - 70°F 75° - 55°F



Ground-Coupled Closed Loop Temperatures:

Cooling - 77°F EER ~ 18 to 22*

Heating - 32°F** COP ~ 4%

* Typical Values for Trane Axiom VSV/VSH
Variable Speed 2- 5 Tons at Full Load.

** Requires Glycol/Brine



OPEN-LOOP HEAT PUMPS




INJECTION PRODUCTION
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To Bldg From Bidg Manhole covers at surioce
i far weall mainfenance

Ground Water Lavel

Ground Watar

Badrock
Unconsolidaied Depaosits

Diffussion Wells
Supply Wel
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Supply Well & Return Wells
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Open Loop Temperatures:

Cooling - 59°F EER ~ 25 to 33*

Heating - 50°F COP ~ 5*

* Typical Values for Trane Axiom VSV/VSH
Variable Speed 2- 5 Tons at Full Load.
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How Heat Recovery Ventilators Work

Cold, fresh air from

; outside is drawn in.
Stale, warm air

drawn in from
bathrooms and
mkitchen.

Cool, stale air from
inside is exhausted
to the outside.

Fresh, heated air
sent to living areas & —
and bedrooms.

TIGHTLY SEALED HOMES
NEED OUTSIDE AIR FOR
INDOOR HEALTH
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DEDICATED OUTSIDE AIR SYSTEM (DOAS)
DESCRIPTION

A CITY MULTI DOAS with rehoat capadity consists of

o O PEFY-AF 1200CFANR rtoor Ut

v O PURYS120TLHA o PURY P20V Outoooe
Ut

v O CVBF108NUG or CVB-P108NUG Branot Controler

¢ One 'wired remote congroler

o Theee CAMY-R100C-J Jornt Adactes

Mot OITY ARATE DOAL can ondy be 2 0ne- -0 M3 2008 VAL syt

SPECIFICATIONS

Capacity*
l:,cn;e.n;
Heatng
Reroa
Power
Power Source
Power Consumption
Coolng 120823V)
Healng | 28 730V)
Curtront

QDate

112000 D
0% 400 Bt
24 200 B

U8 1 230V, 1-ghase. GOM;

Coolng (208723 AR T 3L A
Heating (2087230V) I 345 A
Mrsrmuam Crout Arrpacity (IMCA) (2087 230V) JWIANA
Moo Owvercuarent Profecton (MOCH) Fuse 15A
Operating Temperature Range
Coclkng SO'FWH R FWB (100 FO8)
(W CWERI"CWa Y COa))
Heatng 4" FWEB w0 +60" FWNS
(0°CWB 0«18 CWHE)



Greenest Office Building In
the World: The Edge =
EE/HE?EM
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