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Lessons Learned
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* Explanation of the refrigeration cycle.

* Compressors. Benefits and operating characteristics.

-Reciprocating
-Screw
-Scroll

* Condenser types and benefits
-Air cooled
-Evaporative

* Expansion Valves
-Thermostatic
-Non- Balanced port
-Balanced port
-Electronic

* Evaporator Design
-Fins per inch
-Moisture carryover
-Distributors



e Standard RTU Concerns
-Capacity control at part loads

* Split Systems Concerns
-Piping concerns
-Receiver
-Pump down solenoid valve
-Oil Separator

* 100% Outdoor Air DX Unit Concerns
-Interlaced evaporators vs. parallel or series
-Precise capacity control
" Compressor staging
" Compressor unloading
" Scroll- 66% or down to 20% (variable speed)
" Hot gas bypass to evaporator
" Tight head pressure control
" Fan speed control vs. flooded condenser



Heat Pump Comparison



HVAC Engineers Understanding of a
Refrigeration System
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Basic Refrigeration System

*Air-cooled

*\Water-cooled
*Evaporative

Prime Mover
*Motor

*Engine
«Steam Turbine

Condenser

Compressor
*Scroll
*Reciprocating

*Helical rotary (screw)

Centrifugal

Evaporator

b

*Air cooling coil

*Shell & tube (liquid chiller)

*Special (process)

Metering Device
«Capillary tube
*Orifice

TXV

Level control
*Electronic



Basic Refrigeration System
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Basic Refrigeration System

100°F-195 psi

Condenser
. Metering Device
Rozrgpressor «Capillary tube
- *QOrifice
TXV
| evel control
*Electronic
Evaporator

45°F- 76 psi
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Reciprocating Compressor Unloader
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Screw Compressor
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Screw Compressor


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jrCri5PhJ9yQBM&tbnid=-3medxb0etkIIM:&ved=0CAUQjRw&url=http://www.berg-group.com/refrigeration_systemcomponent.htm&ei=PsDJUsOXHKXNsQSf_YHADQ&bvm=bv.58187178,d.eW0&psig=AFQjCNHNrfW6uFU5c3zUJaca8-1nwS13uw&ust=1389039969337862

Screw Compressor
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Fig. 4-80. Basic operation of screw-1ype comprassor. Revolving rotor compressas vapor. A - Compressor interlobe spaces be-
ing fitied. B Beginning of compression. ©-Full compression of wrepped vapor. D - Beginning of discharge of compressed vapor.
E-Compressed vapor fully discharged irom inteffobe spsces.  {Dunham.3ush, incl




Screw Compressor

End view showing male and female
rotors and slide valve on an 85-ton
intermediate compressor.




Scroll Compressor



Scroll Compressor
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Centrifugal Compressor



Compressor Efficiencies

Capacity % Reciprocating Helical Scroll
Rotary
KW/Ton KW/Ton KW/Ton
100 0.87 0.70 0.80
50 50% 42% 72% (VFD)
25 35% 26% 65% (VFD)

Part Load Performance (% Power)

Performance at 85°F Cond




Alr Cooled Condenser



Evaporative Condenser
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Evaporative Condenser
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Condensers Efficiencies

R-22 Ambient | Sat. liquid Ambient Head
temp temp minus pressure
liquid
Air- 95°F db 115°F db 20°F db 243 psi
cooled
Water- | 78°F wb 90°F db 12°F db 168 psi
cooled
Evap- |78°Fwb 85°F db 7°F db 156 psi
cond




Thermostatic Expansion Valve

Courtesy Sporlan Volve Co.

CROSS-SECTION OF TYPICAL THERMOSTATIC
EXPANSION VALVE




Thermostatic Expansion Valve
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Oll Separator
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Filter-Drier

Courtesy Sporian Vuiv"e Co.

TYPICAL FILTER-DRIER




Suction Accumulator
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Courlesy Refrigeration Reseasch, Inc.

SUCTION ACCUMULATOR




Hot Gas Bypass
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Refrigerant Distributor



Refrigerant Distributor

OPERATION OF SPORLAN PRESSURE

DROP TYPE DISTRIBUTORS N

Velocity of refrigerant LIQUIDWWAPOR MIXTURE increased
by flow through nozzie orifice

Crifice provides homogeneous MIXING through turbidence
created by pressure drop

Refrigeramt MIXTURE divided by comical button whife strif
at high velocity

MIXTURE fed equally to circudts




Refrigerant Distributor

RE-INSTALL NOZZLE HERE

SPORLAN LHSTRIBUTOR




Refrigerant Distributor
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Split Faced Evaporator Coils
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Split Faced Evaporator Colls

DISTRIBUTOR

CIRCUIT #1
(ON)

oo

o

o

=R

L O

CON S

oo

[/ doo
I II' lr

100%
OUTSIDE AlIR

—— S0°F

/8°F D.P

CIRCUIT #2
(OFF)
DISTRIBUTOR




Interlaced Evaporator Colls
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THE END



