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Refrigeration and Air Conditioning
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information
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Introduction

This Test Project was developed by Independent Designers.

Part A Description of the Modules and Competitor Instructions will be released by WorldSkills International to
the Experts, Interpreters and Competitors prior to their arrival at the competition to enable it to be translated
into the competitors preferred language.

Part B Specifications and Drawings will be released by the Skill Competition Manager to the:

e Experts at the Competition (C-3)
e Competitors at the Competition (C-2)

This Test Project reflects international best practice as described by the Technical Description and the WorldSkills
Occupational Standards. The Test Project’s Marking Scheme will only assess and allocate marks to those skills
that are set out in the Standards Specification.

Description of project and tasks

The Test Project is a series of standalone modules.

There are four (4) Modules to complete in the 18-hour competition.

A) Component Fabrication 13 Marks Time Allowed 2 Hrs
B) Refrigeration System Installation and Commissioning 62 Marks Time Allowed 14 Hrs
C) Refrigeration System Electrical Fault Finding 14 Marks Time Allowed 1 Hr
D) Refrigeration System Refrigeration Fault Finding 11 Marks Time Allowed 1 Hr

Test Project Documentation

The Test Project is a series of standalone modules and consists of the following two (2) parts:

Part A - Description of the modules and Competitor’s instructions

This contains all of the competition details for each module, including the task description, time limits and
instructions to competitor.

Part B — Test Project, specifications drawings, and information

This contains the test project drawings, information and specifications including the following:

WSC2022SE_TP38_BB_A4_01_EN.pdf - Refrigeration system piping diagram
WSC2022SE_TP38_BB_A4_02_EN.pdf — Electrical circuit diagram
WSC2022SE_TP38_BB_A4_05_EN.pdf - Refrigeration system components layout
WSC2022SE_TP38_BB_A4_06_EN.pdf - Ice rink coil drawing
WSC2022SE_TP38_BB_A4_07_EN.pdf — Refrigeration sign drawing
WSC2022SE_TP38_BB_A4_08_EN.pdf - Refrigeration system installation specifications
WSC2022SE_TP38_BB_A4_09_EN.pdf - Fault finding system'’s specification and drawings
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This will be provided to all participating Experts at the Competition C-3 to enable it to be translated into the
Competitor’s language and presented to the Competitor at C-2.

Equipment manufacturers’ drawings and instructions

The details of the most equipment was released online by WorldSkills to the participating countries February
2022 in preparation for WS2022 Shanghai to enable relevant manufacturers’ instructions to be sourced by the
Experts and translated into the Competitor’s language if needed and provided to Competitors prior to the
competition.

Additional Information

Any additional information will be provided to all Competitors at the Familiarization Session prior to start of the
competition, including the Competitor’'s competition timetable.
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Module A Component Fabrication
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.pdf — Refrigeration sign drawing

WSC2022SE_TP38_BB_A4_07_EN
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Module B Refrigeration System Installation and Commissioning
WSC2022SE_TP38_BB_A4_01_EN.pdf - Refrigeration system piping diagram
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1 H Compressor
| 2 Air cooled condenser
@ 3 Condenser Fan Speed Controller
4 Liquid Receiver
5 Filter drier
6 Sight glass
7 Thermostatic expansion valve
8 Ice tank
: 9 Temperature controller
10 Crankcase pressure regulator
g b B Suction Accumulator
12 Ball valve
13 Hot gas bypass valve
14 Hand valve
15 Pressure gauge
16 Dual pressure control
Skill 38 Refrigeration and Air Conditioning
N
i Refrigeration Piping Diagram | wsc2ozz tpag | Date: 2272022
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WSC2022SE_TP38_BB_A4_02_EN.pdf - Electrical circuit diagram
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WSC2022SE_TP38_BB_A4_05_EN.pdf - Refrigeration system components layout
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WSC2022SE_TP38_BB_A4_08_EN.pdf - Refrigeration system installation specifications

e A crankcase pressure regulator is used to prevent excessive compressor current on start up.
e A hot gas bypass valve is used to ensure suction pressure does not drop below the design pressure.
e Competitors are required to connect all components to a prewired electrical panel.

SYSTEM DESIGN SPECIFICATIONS
The following system design specifications for the installation should be used for commissioning and control setting and are as follows:

e Refrigerant = R134a

e Maximum ambient temperature = 35°C Db, 28°C Wb
e Design saturated suction temperature (SST) =-15 °C
e Suction line pressure drop = 1 K

CONTROL AND SAFETY SETTINGS
e Dual Pressure Control

e Low Pressure cut off 5K lower than design saturated suction temperature (SST) and cut in at -10°C saturated suction temperature
e High Pressure cut out when the condensing temperature reaches 55°C. The differential is factory set.

e The Pressure Controller for the variable speed condenser fan must provide maximum voltage when the condensing temperature reaches 45 °C.

e Crankcase Pressure Regulator is to limit the compressor current to a maximum of 4 amps

e Hot Gas Bypass Valve is to maintain -15°C saturated suction temperature and limit temperature cycling to safety only. The unit should run continually and
not cycle on and off.

e |ce Tank Temperature controller is to cut out at -17 °C and cut in at -10 °C

PRESSURE TEST
Note: The wall mounted low pressure gauge is rated at 1,000 kPa and the low side the Dual Pressure Control is rated at 2,000 kPa

e The compressor must be isolated from this pressure during the pressure test.
e The low pressure gauge can not be tested higher than 32°C saturation temperature.
e The remaining system must be pressure tested to the equivalent to 55°C saturation temperature.

EVACUATION

e The system must hold a vacuum of at least 1000 microns (133 kPa or 1,333 mbar absolute of mercury) after the vacuum pump is isolated from the system
under test and evacuation pressure above MUST NOT rise above 1500 microns above the vacuum test point in the Ten (10) minutes after the vacuum pump
is isolated from the system under test.

Date: 07.10.22 Version: 1.3
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Example,

Start test 300micron,
Vacuum level after 10 minutes = 1501micron

Test has failed
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Module C Electrical Fault Finding
Module D Refrigeration Fault Finding

WSC2022SE_TP38_BB_A4_09_EN.pdf - Refrigeration Fault Finding Unit’s Specifications and Drawings

SYSTEM DESIGN SPECIFICATIONS
Below are system design specifications and drawings for the refrigeration unit that will be used for the following:

e Module C Electrical Fault Finding
e Module D Refrigeration Fault Finding

Design Conditions

e Refrigerant = R449A e Hot water temperature = 50°C

e Maximum ambient temperature = 35°C e Dual Pressure Control

e Design saturated suction temperature = 5°C

o Difference between the air-entering and the evaporation temperature =
20 Kelvin

e Low Pressure cut off 5K lower than design saturated suction
temperature (SST) and cut in at 15°C saturated suction temperature

Suction | q 1 Kelvi High Pressure cut out when the condensing temperature reaches
L] = . . .

uctionfine pressure drop evin 55°C. The differential is factory set.

e Condensing temperature = 45°C

e Difference between the air-entering and the condensing temperature =

10 Kelvin

Date: 07.10.22 Version: 1.3 11 of 25
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