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Heat Pump System Types
Air to Air

• What we have focused on so far
• Examples

• Residential and Commercial Heat Pumps
• PTAC (Packaged Terminal Air Conditioners)
• Variable Refrigeration Flow (VRF) Systems
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Heat Pump System Types
Air to Water/Heat Transfer Fluid

• Examples
• Ground Source Systems
• Water Source Systems

• Closed Loop
• Open Loop
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Heat Pump System Types
Water to Water/Heat Transfer Fluid

• Examples
• Heat Recovery Chillers
• Ground Source Systems
• Water Source Systems

• Closed Loop
• Open Loop

• Innovative Approaches



Heat Pump System Types
Innovative Approaches



UC Santa Cruz
Pre-Wet Economizer System
2016-01-29
Drawn By : DS

The Control System Graphic



UC Santa Cruz
Pre-Wet Economizer System
2016-01-29
Drawn By : DS

Ph
ys

ic
al

 
Sc

ie
nc

es
 

Bu
ild

in
g 

Lo
ad

s

Sc
ie

nc
e 

Li
br

ar
y 

Bu
ild

in
g 

Lo
ad

s

N
at

ur
al

 S
ci

en
ce

 
Bu

ild
in

g 
Lo

ad
s

Th
im

an
n 

Bu
ild

in
g 

Lo
ad

s

Si
ns

he
im

er
 

La
bs

 B
ui

ld
in

g 
Lo

ad
s

C
hi

lle
r 4

C
hi

lle
r 6

C
hi

lle
r 3

The Untangled System Diagram
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The Original Plant Configuration

• These loads are 100% outdoor air loads 
trying to deliver air in the low to mid 
50’s°F

• These loads are economizer equipped 
loads trying to deliver air in the upper 
50’s to low 60’s°F
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The Original Plant Configuration

• These loads are 100% outdoor air loads 
trying to deliver air in the 50-60°F range

• These loads are economizer equipped 
loads trying to deliver air in the upper 
50’s to low 60’s°F



There Are A Lot of Hours When 100% Outdoor Air Systems 
Delivering 50-60°F Air will Need Preheat
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The Original Plant Configuration

• If you pumped water that was warmer 
than the outdoor air through the chilled 
water coils in these units, you would 
cool the water and warm the air
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The Original Plant Configuration

• If you shut down the economizers, these 
loads would require cooling

• If you pumped water that was colder than 
the mix of return air and minimum 
outdoor air through the chilled water coils 
in these units, you would provide the 
cooling and warm the water
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The Modification to Make the Wet 
Economizer

A strategically located valve and piping 
connection will allow water returning from 
the loads requiring preheat (a source of 
cool water) to be circulated to the loads 
requiring cooling (a source of warm water) 
and then back to the loads requiring 
preheat
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The Wet Economizer in Operation

A strategically located valve and piping 
connection will allow water returning from 
the loads requiring preheat (a source of 
cool water) to be circulated to the loads 
requiring cooling (a source of warm water) 
and then back to the loads requiring 
preheat
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Question?
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See You Thursday!
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