Evaporator coils & fans O\

I think this is a good first step in terms of understanding the basic
components that make up the system and their juxtaposition with each other.
But it does not tell us a lot about the details of how the system is assembled.
Refrigeration systems are really interesting but somewhat complex compared
to a chilled water cooling system for instance, and there are some critical

details to address if you really want fo understand this system and identify
potential issues.

Questions considerations to address include:

1.

o s wnN

There appear to be a number of evaporators associated with one
compressor. They seem to be serving the same zone, so I suspect they
are in parallel and if they are there are some piping details that need to
be done correctly to make that work.

How is the defrost cycle accomplished?

Is there a head pressure control system on the condenser?

Is there hot gas bypass on the evaporator side?

What specialties are included and where are they piped in the system
(things like sight glasses, solenoid valves, filter/dryers, isolation valves,
etc.)

Are the elevation changes in the system significant enough and the
(Continued below)
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(Continued from above)
turn down requirements significant enough to require double suction risers?

8. Are the expansion valves externally or internally equalized?

9. Does each evaporator have its own expansion valve, solenoid valve, etc. or is a common metering
connection serving all evaporators?

10. Is there really only one compressor? It seems like that could make them a little exposed in
terms of lost product if it were to fail.

11. Are their distributors on the evaporator coils?

Understanding that is quite an undertaking, but once you have gone through it, it will tend to stick with
you. I learned by reading the Trane Refrigeration Manual a lot combined with the support of mentors
and one of my very first field tech projects that involved a built up refrigeration system serving an ice
rink facility to make ice in the winter and cool the facility in the summer.

I think you still have to purchase the Trane refrigeration manual (vs. a free download), but it was
worth the price, at least the last time I checked. Having said that, the free version of Roy Dossatt’s
book that I mention in the resource list is at least as good, if not better in ferms of being written in
layman’s terms. Copeland also makes their refrigeration manual available at no cost (also on the
reading list). I have not read it cover to cover, but it is very similar to the Trane manual.

Another good resource is the article on the pH diagram along with the various Sporlan hardware
manuals I uploaded to the website as follow up information from the November class. The PH diagram
is kind of like a psych chart for refrigeration processes and you can understand a lot about them by
plotting them out on it. The Sporlan information is just really, good, solid, well illustrated
documentation about how various refrigeration components work.

So, one way or the other, I think you have the textbook you need for doing this and really digging into
the system.

In terms of mentoring, you have Ryan and I; probably me I suspect since I'm not sure Ryan has done
much refrigeration piping design and will refer you to me if you call to set up something. We can do it
in person on the day before the class or via GoToMeeting, as you know.

And you obviously have a field project to apply what you are learning too. I think this project is good
one for that since it is not exactly "vanilla" in that I think the system will have a few more gizmos and
nuances than a DX circuit on a package system. But it is does not seem to be overly huge and complex
and I think you will be able to get your head around it.

I realize this might all seem a bit overwhelming but I think if you started by reading about a basic
refrigeration cycle (yours will be very similar to the air-cooled chiller in the slides I will insert after
this) and understanding what the components are by reading about them in the Sporlan literature and
then went out and found those parts on your system, you will begin to feel comfortable, especially if
you did a one-on-one session or two fo answer questions.
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An Air Cooled
Vapor
Compression
Cycle Chiller

Start with a heat exchanger;
a.k.a the evaporator
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An Air Cooled
Vapor
Compression
Cycle Chiller

Start with a heat exchanger;
a.k.a the evaporator

Add the fluid you want to cool on
one side of the heat transfer surface
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An Air Cooled Refrigerant
Vapor

Compression

Cycle Chiller

Start with a heat exchanger;
a.k.a the evaporator

Place a refrigerant
on the other side
of the heat transfer
surface

Add the fluid you want to cool on
one side of the heat transfer surface
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Phase Changes and Saturated Systems

Phase changes absorb a lot of energy

(all parameters are at atmospheric pressure)
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Phase Changes and Saturated Systems

At saturation:
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Phase Changes and Saturated Systems
An Experiment

Heat water in a low pressure
boiler

Monitor:

Plot the results
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Phase Changes and Saturated Systems
An Experiment

Monitoring temperature
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Phase Changes and Saturated Systems
An Experiment

« Monitoring power
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Phase Changes and Saturated Systems
An Experiment

Monitoring power
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Temperatures in a Saturated System as it Transitions from Subcooled
Liquid to Superheated Vapor
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~ The _CrankCaSe._ Heater i

BSE 170 (CP1 SOLEST 170)
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The Compressor Qll
Sight Glass
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Refrigerant Oil and
Pump
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Pulling a Vacuum
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ElectrenicyExpansion. Valve Controllers
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Typical Control Switches
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An Air Cooled
Vapor

Compression G e —

Cycle Chiller

Adding Hot Gas
Bypass
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Co?ﬁpressor Suctlon and Dlscharge Plplng '
~ and the Hot Gas Bypass System
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Taking a Closer Look at Hot Gas Bypass
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\Gas Reguiator
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Condenser

Metering
Orifices \

Economizer

2

CW Supply
and Return

&

Evaporator

Centrifugal
Compressor

CHW Supply
and Return

=

A Typical Water Cooled Vapor
Compression Cycle Chiller
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A Water Cooled Centrifugal Chiller




Three Stage™™ Controls
Centrifugal

Compressor Suction

Elbow
- — PuUrge |

LLubrication
_ System

Condenser
Economlzer

Evaporator

A Water Cooled Centrifugal Chiller




Inside the Condenser

.Temperature
Sensor

Water Box;
Marine Head

Type




Eliminators

Inside the
Evaporator
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Condenser Centrifugal

I:> Compressor

CW Supply
and Return

&

Metering
Orifices \

Hot Gas
Bypass Valve

I Evaporator

Economizer CHW Supply

and Return

=

Adding Hot Gas Bypass
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Chiller Performance at Start-up

August9,2010
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3 Stage
Centrifugal
I:> Compressor

CW Supply
and Return

&

Condenser

2 Position

Valve Hot Gas

(Typical of Bypass Valve

2; Open
for Free

Cooling)

Evaporator

—
CHW Supply

and Return

=

Adding “Free Cooling”

VAPOR COMPRESSION CYCLE 56




Compressor

Condenser locked out

» 2 Position
—
CW Supply Valve

and Return Opens

&

Hot Gas
Bypass Valve

2 Position Evaporator
Valve

Opens

CHW Supply
and Return

“Free Cooling” Operation
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