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What We Will Cover in This Module

« Saturated Multiphase Systems
« Basic Refrigeration Cycles

TAB 3-2 - LOAD DYNAMICS




Many HVAC Refrigeration Cycles (and
Some Heating Cycles) Exploit Saturated
Multiphase Systems







Many HVAC Refrige
Some Heating Cycles) E
Multiphase Systems




An Air Cooled
Vapor
Compression
Cycle Chiller




An Air Cooled
Vapor
Compression G

Cycle Chiller

Adding Hot Gas
Bypass

TAB 3-6 - REFRIGERATION CYCLES




Condenser Centrifugal

I:> Compressor

CW Supply
and Return

e

Metering
Orifices \

I Evaporator

Economizer CHW Supply
and Return

=

A Typical Water Cooled Vapor
Compression Cycle Chiller
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3 Stage
Centrifugal
I:> Compressor

CW Supply
and Return

&

Condenser

Metering
Orifices \

Hot Gas
Bypass Valve

I Evaporator

Economizer CHW Supply
and Return

&

Adding Hot Gas Bypass
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Absorption Chiller

Condenser
water from
cooling tower

Generator Condenser

Evaporator ‘

Absorption Cycle Water Chiller

TAB 3-6 - REFRIGERATION CYCLES

The refrigerant is
water

The absorbent is
typically lithium
bromide
Operates at a

nearly perfect
vacuum

Chilled water
to and from
loads




Free Cooling via
Plate and Frame

Heat Exchangers




Free Cooling via
Plate and Frame
Heat Exchangers
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Free Cooling via
Plate and Frame
Heat Exchangers

-
LEL] Aa.n-.nx-‘:::z SIS waagqy
5
J*AJ J//,/)..,.;,//g,m,.._.fﬂ,i. z
\ WA A

\

::-.._:_:.s_.?_..
S Bt )

T (LIFF

%)
i
-
@)
VI

@)
=
o
<
o4
L
Q
4
LIS
i,

e

1

Y

™
Z

T




3 Stage
Centrifugal
I:> Compressor

CW Supply
and Return

&

Condenser

Metering
Orifices \

Hot Gas
Bypass Valve

I Evaporator

Economizer CHW Supply
and Return

&

Another Free Cooling Option
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3 Stage
Condenser ‘ Centrifugal
I:> Compressor

CW Supply
and Return

&

2 Position

Valve Hot Gas
(ZYDCI)Cal of Bypass Valve
; Open
for Free

Cooling)

Evaporator

CHW Supply
and Return

&

Adding “Free Cooling”
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Condenser

Compressor
locked out

2 Position

2 Position
Valve
Opens

CW Supply Valve
and Return Opens

&

Hot Gas
Bypass Valve

Evaporator

CHW Supply
and Return

“Free Cooling” Operation
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Creative Free Cooling

Pre-Wet Economizer System
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