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There are Three (3) Modules to complete in the 20 hour competition.
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A) Component Fabrication Marks Time Allowed 3.0 Hrs
Biddea ik o 3EPFE 3.0 ] PF
B)Refrigeration System Installation and Commissioning Marks Time Allowed 13.0Hrs
) QI & o ) i3 koo 3HpF 13.0 /) PEF

CO)Air Conditioning System Fault Find, Repairand Marks Time Allowed 3.0 Hrs
Commissioning ik Ao 2EPE 3.0 ) PBF
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TEST PROJECT DOCUMENTATION
RIFAIE P ~ B p

Section 1: Competitor Instructions — Competition Details

This contains all of the competition details, except for the specific information on the refrigeration and air
conditioning systems to be used in the competition. This will be provided to all participating countries approximately
six (6) months prior to the competition to enable it to be translated into the Competitor's language and passed onto
the Competitor. This document will be superseded by Section 4 prior to the competition.
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Section 2: Competitor Instructions — Manufacturers, Equipment and Materials Manuals

This contains the full operating manuals, wiring diagrams and specifications of the major equipment to be used in the
competition. This will be provided to all participating countries approximately three (3) months prior to the prior to
the competition to enable it to be translated into the Competitor’s language and passed onto Competitors, all
information will be available online via the WorldSkills Infrastructure List for competition
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Section 3: Test Project Drawings

The drawings will be distributed with Section 1. The drawings may be altered as part of the 30% change to the project
which will take place at the competition. The drawings are issued as a guide only and are finalized at the competition.
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Section 4: Competition Instructions

This document supersedes Section 1 and will be provided to all Competitors at the Information Session prior to start
of the competition and will include a 30% change to the test project described in Section 1, it will include or provide
reference to:

e The Competitor's competitiontimetable

e Health, safety and environmentrequirements
e Category competition rules and procedures

e Refrigeration Competition Standards

e Additional information

e i
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Section 5: Marking Scale

The marking summary will be distributed with Section 2 approximately three months prior to the competition. The
marking scale detail will be finalized by the Experts prior to the competition dependent on the availability of
materials and equipment supplied by the host nation and the 30% change to the Test Project.
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TIME ALLOWED FOR EACH MODULE

To enable all Competitors complete the Modules they will carry out the work at the same time. The

Competition Time Table in the Competitors Instructions Section 4 must be followed. Where system pipe work is
installed, the Competitor is free to work autonomously in a safe manner with all relevant assessment being
completed outside of competition time, pressure transducers may be used to ensure minimum pressure test and
evacuation requirements are met by the Competitors. Competitors MUST perform all electrical testing in the
presence of an Expert prior to energizing the installation.
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CHECK POINTS % = 2t

An important part of this competition are the procedures used to carry out various tasks. Therefore, at various points
in this competition you must ask an Expert to observe and check your work. Once checked the Expert must place
their initial in a progress box as per the example below.

B B TH 2 PR RFERY LR - N FIULRFERY L LB AP AR
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Electrical Installation Testing | Expert 1 Initials and Country ™M
TFE AR AUS Expert 2 Initials and Country MF
UK Expert 3 Initials and Country DO IE

Version: 1.0
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INFORMATION CONCERNING SAFETY REQUIREMENTS

F 28 f4p

During the competition, all Competitors MUST follow the safety rules listed below along with the local Health, Safety
and Environment requirements of the host country.

ﬁ_?ﬁi%@ﬁﬁﬁﬂu’ Ty E S aﬁuﬁ" AVERE R AP EEE T 2R T o

SHOES 1 it
e Fully enclosed work shoes or boots must be worn at alltimes.

° ﬁ%ﬂﬂﬁff_‘ﬁi? e 15,*\": DI iTEES 1 iFE o

CLOTHING # ¥

e Legs must be covered at all times, by either long work trousers or overalls.

o MIAWHF - BFLL TN D LAE

e Upper body must be covered at alltimes.

o EiwpFizt X EmEA e fF o

e Arms must be covered with long sleeves, when brazing and using refrigerant.
o LARRAAITL AR ZTELM L AmEE A /0

CLEAR SAFETY GLASSES % F° # P 4%
e Must be worn when necessary to protect youreyes.

o & PFILGAREE P 4L
e Mustbe wornwhen brazmg, soldering, filing, reaming, hack-sawing, drilling, grinding and using refrigerant, dry
nitrogen and compressed air.

o EFTRAIAR S HAE AL PP FEE A 0 R A CRT F  RETF P BLRP
ERUE A

GLOVES 1 i+ %
e Must be worn when brazing and using refrigerants
° |*f§i€>£ [@‘ﬂ/‘&ﬁ_/f I’/upé': P 5 i\‘ P ”'j‘i

e All Electrical work involving live testing will require wearing of approved gloves
° |+XELTT’¥L§EI7P&/?J($AF Fﬁﬁ;u‘flf T pF v iR gL BT 2o a T+ 2

ELECTRICAL % j 384

e Competitors must NOT switch on (apply power) to any electrical equipment until they receive permission from an
Expert, except for hand powertools.

o R H AL EL 2 FETAABEIPTF ARG ZBM(T A 11L$

Version: 1.0
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Any Competitor that is identified as not wearing the correct safety attire or is engaging in any unsafe practice will be
stopped and advised on the correct safety practice by an Expert. If the unsafe working practice is repeated the Expert
may STOP the Competitor and report the issue to the chief or Deputy Chief Expert. The Competitor may not be
allowed to continue until the safety issue is resolved. The Competitor will lose associated safety marks.

+ F. +FMI\7JK %4 Lj-:?i:k AR TIEFTE DT BBl 27 ZE ~2 7, I d 085 % pRFeiviE
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If the Competitor continues to ignore the safe working practice they may be removed from the competition area for a
safety briefing for ten minute by the host country health, safety and environment representative, the time taken to
complete the safety briefing will be considered to be a part of the Competitor’s competition time.
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COMPONENT FABRICATION AND BRAZING
Pitdea ‘ff"_ﬁik-

MAXIMUM TIME ALLOWED -3 HOURS MARKS
ﬁ,‘r”“"lfﬁ3]]§§ ﬁE‘A\: A
SCOPE ,%; ¥

The Competitors are required to fabricate a copper tubing part of the refrigerant circuit that will form the hot gas side
heat exchanger, this coil will be incorporated into the design of the system at a later stage. The coil is constructed
according the drawing R.001 and R.002. This entire will be mounted on the working cradle (R.003) and sit also in the
bottom of a tank to heat up the water with the potential of the hot gas temperature being installed in Module B.

FELCHAF R R AR BANE TR E Sl c 2 P SRR EETIRF AN B BB
F B Roo1 2 R.002 i {741 » Hle i H 4§ 4% K F|1 (P (Roo3)” st Ak » ¥ 1% Xhfie B ot f
R R Bk

TIMING =&

Competitors are to all complete the copper tubing construction at the same time in the morning of Ca, this will allow
for marking to take place in the afternoon, any Competitors that do not finish Module A in the allocated time will be
required to submit the unfinished project for assessment. Competitors will receive additional points for completing
this module in less than the allocated time (as defined in the marking summary) providing that the fabricated
component does not leak when pressure tested.

FLRF e QTR R RN RS R TERERETS c FEE AN AR ARLTR
]_'E‘;‘E'F = VI L A /}liﬁ—%\mc\« MiTEF 2 iEF "J——/v\ ’h%;r—/\‘f‘n'g‘ﬂ RS :{;é—ﬂgmf“ #W RS EE g
W RRGEAR L IR G R

ASSESSMENT %4

Competitors will be assessed as per technical description, the marking scale will reflect dimensions and tolerances for
assessment in addition to the quality of brazed joints. Fabricated component will be tested for leaks by pressure
testing with dry nitrogen to ensure no leaks are present. Any Competitor who does not complete Module A in the
required time (3 hours) will be allowed to complete it after it is assessed and handed back to them during Module B -
no additional time will be allowed for either Module A or Module B for those who do not complete the fabrication in
the allotted time.

F L T L Bk R BERR] “f TR Eﬂ;‘r CURCEIEAR E edh wcts c iy = A SR A o) e
ErECEF A BB RGE  REFFRER cEL AL AFEEFQ )P R A A G RFRT Y AR
s TLERENHEBREES ,’ﬁ, Mo AR fiCE B et ﬁ@hﬁ’?% € Flp £ o
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DRAWINGS [+

R.1 Construction part for hot gas side heatexchanger Rox 4 )4 < 4 B w300
R.2 Hot gas heat exchanger R2#FF# R
R.3 Working cradle R.3 1 i7%

COMPONENTS ‘= i*
Components to be installed are shown in drawing R.oo1

Bl Rooo1 % F 7% gKenipid

Version: 1.0
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To be filled in by COMPETITORS under supervision by an Expert
PARFEPHNEFTIEILE

PRESSURE TEST ATTEMPT #a

F- AR R

] kPa ] psi

Starting test pressure:

A2 40P R R 4

Starting Time:
AL o P R

Test pressure after standing time: Clkea [ psi
RS RERR A

Finishing Time:
Z AR

PRESSURE TEST ATTEMPT #2
¥ o R4 PR

Starting test pressure: (ke [ psi
Az R AR 4

Starting Time:
A o P R

Test pressure after standing time: [dkpa [ psi
2R 1S RISR R 4

Finishing Time:
AR

heat recovery coil Pressure Test Expert 1 Initials & Country:
Fow i F R AR Expert 2 Initials & Country:

Expert 3 Initials & Country:

Version: 1.0

f
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REFRIGERATION SYSTEM INSTALLATION AND COMMISSIONING
b7 G e %‘f\?‘,ﬁxﬁ

MAXIMUM TIME ALLOWED - 13 HOURS MARKS
BEFFELRF-13/ e A A
SCOPE ;?3 F

Competitors are to install a refrigeration system to refrigerate a small scale ice rink and use the hot gas side to heat
up water for heat pump application. This system shows the potential of a refrigerant circuit to cool down water on
one hand and heat up water for using it for hand washing for example.

The Competitors are required to use the supplied components along with the coil fabricated in Module A to form a
refrigeration system for cooling down water to form ice and heat up water with the hot gas side. If the hot water
reaches a fixed temperature the system has to switch with the solenoid valves direct to the condenser. A capacity
control valve is used to ensure suction pressure does not drop below design. Refrigerant is R134a.

Competitors are required to connect all components to a prewired electrical paneI

EEFERAL- BN PRS- B AR TR B RIR Bk SRR o k-
noEIRT 4 ﬁ?&iiﬁé‘f”}iﬁﬂx?é 4 frﬁé’@’}xil% oo blded kL o

,ﬁ Bl A ELZEI* pene B FH FRE T o Rle - BiA ik ke g F 4o ok aud ik
%o Rk T - AR - b s A TRR R~ 2 RE *iﬁ#ﬁ:nﬂﬂ% RSO YRR

;,f: B oo i * 44 Razga e

LR HRTy e gD - B L FIF e T AR o

TIMING B+ ¥

Competitors are to all complete the installation over C1, C2 and C3. The completed project with ice rink frozen may
be left running and displayed on Cg.

FLFHC,Cfr 3P 2R d cht 5 o 22 ok 0k & 5 & Cq BB (T e B 7 o

ASSESSMENT &4

Competitors will be assessed as per technical description with particular weighting on the commissioning and
operation of the project.

g R RPRR] Y S SR 8 ol TR ARRE X A

Version: 1.0
WSC TP38, EN f
2017_1F30_pre_ Date: 26.07.17 e
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DRAWINGS [

R.1
R.2
R.3
R.4
R.5
R.6
R.7
R.8

Construction part for hot gas side heatexchanger R.1 7 4 pl#t 2 4% B ol 2

Hot gas heat exchanger
Working cradle
Refrigerant flow diagram
Electrical switch box
Electrical diagram

Ice rink coil

List of mechanical and electricalcomponents

WSC2017_TP38_pre_EN

%
R2#f # 2 # ®

R.3 1 T2

R.4 /% ¥l 42 18]

R5 T 4 B M

R.6 T i

R7 ikt 4 ¥
R8WHrd + it ijj ¥

Version: 1.0
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COMPONENTS ‘& i+
Components to be installed will include the following;

;ﬁ; = i‘tﬂ? it /g,\ Je T

e Compressor (Copeland RRT10K1E-PFZg59)r
e Condensor Coil assembly (Copeland 566-1167-01)

e Liquid Receiver (Copeland 577-0315-05)
o Filter Drier (Emerson Climate EK-0525))
¢ Sight Glass (Emerson Climate HMI-1TT2)
e Thermostatic Expansion Valve (Sporlan)
e Hot gas regulator (Danfoss KVC12)

e Suction Accumulator (Alltemp)

e Solenoid Valves (Sporlan)

e Check Valve (Danfoss)

e Service Valves (NDL)

e Pressure Relief Valves (Superior)

e High and Low Pressure Control (Ranco)
e Electrical switchboard

e Electronic Temperature Controls (Johnson
Controls(A421ABC-02C) for cold water and hot
water

SYSTEM DESIGN SPECIFICATIONS
A BRI RE

/i 471 (Copeland RRT10K1E-PFZg59)r

# et s ¢ (Copeland 566-1167-01)
w7 % (Copeland 577-0315-05)

55 18 Jn % (Emerson Climate EK-0525))
4 i) % (Emerson Climate HMI-1TT2)
v E F R Y (Sporlan)

# 5 4 @ E(Danfoss KVC12)

e 3 E (Alltemp)

o

W 7 [ (Sporlan)

H % b 35 i (Danfoss)
= @ 78 i (NDL)

75 ik ¥ (Superior)

% MR (Ranco)
*oF BRBAE

ZAECk R 508 R #r 4] % (Johnson Controls(A421ABC-
020)

The following system design specifications for the installation should be used for commissioning and control setting

and are as follows:

TAIE RSP R T D o 4o T A

SYSTEM SPECIFICATIONS i 3t4.4%

o Rrefrigerant =R134a

e Maximum ambient temperature = 35°C Db, 28°C
Wb

e Design saturated suction temperature = -15°C

e Suction line pressure drop =1K

4 #-=R134a
% B TR B R B = 35°CDb, 28°CWb

78 2K ég”f[ Wi~ 8 i =-15°C
oo HUEEE =K

Version: 1.0
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CONTROL AND SAFETY SETTING 4|2 % >3k 7

Low Pressure Controller cut off K lower than design saturated suction temperature (SST).
MR feMBRE R Ko MEBRBR D

Low Pressure Controller cutin at -10 °C saturated suction temperature

PR R~ K T f-10°C A fo » R R o

Capacity control valve to maintain -15 °C saturated suction temperature

FERFIR 57 a0 C e fo R ~ B R -

High Pressure cut out the system when the Condensing temperature reaches 55 °C

BB R K T4 R R 5geCo

Temperature controller cut out at -15°C

BREBMY I® T A15°C

Temperature controller cutin at -10°C

BEBEMY » K T A-10°C

Temperature controller cut in at 46 °C to switch the solenoid valves & cut out at 35 °C to start heating
water again

BEAHIE 2 46°C 7 » R TRER > 2 35°C 7 I B dpde #ok

SYSTEM OPERATION % Lif fi

e Capacity control valve set to maintain -15 °C saturated suction temperature and limit temperature cycling to
safety only (unit should run continually and not cycle on and off)

o FEHHIMK L aFF-15°Cafrx » ERIe IR R FR AL 2 EY (P RFF IR 7 HHEPFMY)

WSC2017_TP38_pre_EN

Version: 1.0
Date: 26.07.17

14 of



\\v/

world skills
Kazan 2019

INSTALL AND COMMISSION REFRIGERATION SYSTEM
%‘ff’ $ﬁ % /i ’f‘ 5«

All Competitors will be required to perform the following tasks to complete this module, task 6 has an Expert sign off

sheet which needs to be filled in and signed prior to moving ahead on this task

‘TF r‘ﬂ}ﬁijﬁ_/;] wiET ;IJ|I7Jj»j\,Dr,\. 1@;%3_ oo IEFEA /P d %\. J & ;\ﬁg s ’fi@f%\. ip Q—fr"f - Wﬂ At ﬂif
TP o

1. INSTALL REFRIGERATIONSYSTEM £ ii & 3% %

All Competitors will supplied with all necessary equipment and materials to complete the installation of the
refrigeration system in accordance with test project drawings and WorldSkills International Standard for
Refrigeration and Air Conditioning.

X ERHERA L ZTARGFRBT JoRE G < FRER T B H IRRE R R R A4
e

Refer to the following project drawings to assist to complete this task

FERT IR RN E R

R.1  Construction part for hot gas side heat RL. #1 F Rl 2 3 B i 2200

exchanger
FE R R

R.3 1 i1

R.4 % %fim A% 5]

R.5 T f B M4

R.6 7 & Bl

R7 ikrk it 4 ¥

RS - T 3 o it i ¥

R.2  Hotgas heatexchanger
R.3  Workingcradle

R.4  Refrigerant flow diagram
R.5  Electrical switch box

R.6  Electrical diagram

R.7 Icerinkcoil

R.8 List of mechanical and electrical components

2. INSTALL ELECTRICALSYSTEM ¥ § & si% %

All Competitors will supplied with all necessary equipment and materials to complete the installation of the
refrigeration system in accordance with test project drawings and WorldSkills International Standard for
Refrigeration and Air Conditioning.

X ERHERA L TARGF AR JoRE G < BRI B FIRRE R R R A4
..Z'L-:"; f&

Refer to the following project drawings to assist to complete this task

AR R koA gt T AR

R.5  Electrical switch box R % 7 P B §

R.6  Electricaldiagram R.6 T B )
R.008 List of mechanical and electrical R.008 (R8?) i {ri + it - H
components

Version: 1.0

WSC2017_TP38_pre_EN Date: 26.07.17
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3. PRESSURE TESTSYSTEM B # jp|3& % 5L

Carry out a staged pressure test of the primary refrigeration system (R134a) in accordance with manufacturer’s
equipment instructions and WorldSkills standards. The pressure test point should not drop from the starting point in
the fifteen (15) minutes after the pressure test is isolated from the Nitrogen cylinder. If the pressure test has not been
achieved, the Competitor can continue to fix the leak and achieve the pressure test, however the full mark for
Pressure Test will be lost. The pressure test will be monitored remotely via a data logging process to ensure all
Competitors achieve the required pressure and standing time.

e RGP R AP E 2 B R R T A RSk M(Ra34a) TR BB 4 ORIE o F F F UK
UTRR PE R RIEEEANAS 15 A4 F oA E M o ek B4 PIEAE R R ELV LT EFER “,"T FfoA B o T %
o R4 PIE S LR RIREAS k-6 i%"iv"‘ﬁ% o B A RIFEHRG BHRE IR #ﬁ%ﬁ rimAR o MFERETE E L A
AR A PIERFRP =2 o

WSC2017_TP38_pre_EN Version: 1.0
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)

To be filled in by COMPETITORS under supervision by an Expert
PR APHNERTIEEIHER
PRESSURE TEST ATTEMPT #a

$o R4 R

Starting test pressure: [Ckpa Dps
AL 4 R TR 4

Starting Time:
A e PE

Test pressure after standing time: Clkea O psi
bR 1S RITER 4

Finishing Time:
Z AR

PRESSURE TEST ATTEMPT #2
EEY. TR

Starting test pressure: [lwea [ psi
Az dp iRl R R

Starting Time:
AL o P R

Test pressure after standing time: [dkpa [ psi
bR {5 R R

Finishing Time:
%o R

#2(1,2,3)% ¢ &

Refrigeration Pressure Test Expert 1 Initials & Country:
SRR A RIE Expert 2 Initials & Country:
Expert 3 Initials & Country:

WSC2017_TP38_pre_EN Version: 1.0

Date: 26.07.17 17 of



A\
».
world skills .
Kazan 2019 orldskills

4. EVACUATION # % =

Evacuate the primary refrigeration system (R134a) in accordance with manufacturer’s instructions and WorldSkills

standards using the Deep Vacuum Method to hold a vacuum of at least 1000 microns (130Pa absolute) of mercury.
The evacuation point should not rise to a value greater than 12000 microns in the Ten (10) minutes after the vacuum
pump is isolated from the system under test.

FRATHFRAAP T2 EEILERAPEZZEFARL] kSRR E 3 FE cE 522
i# 1000 M (130pa & $H/& 4 )Hg A4 F o BIFERF 0 B 2 FF & L SRS ’ﬁ%?)%éé P EZR BN T
= 3] B+ 1000 Mo o

To be filled in by EXPERTS ONLY

&Y PHER

EVACUATION TEST ATTEMPT #1

F- iR F R

Starting evacuation level:

A4 B TR [ microns

Starting Time:

B e R

Evacuation level after standing time:
HEEHE TR [ microns

Finishing Time:
%R

EVACUATION TEST ATTEMPT #2

¥R LR

Starting evacuation level:

A 4B TR [ microns

Starting Time:

B 4o e

Evacuation level after standing time:
MR TR [ microns
Finishing Time:

= PR

Comments:

B L

Version: 1.0
WSC2017_TP38_pre_EN Date: 26.07.17 10 of 18
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Refrigeration Evacuation Test Expert 1 Initials & Country:
AR R R Expert 2 Initials & Country:

Expert 3 Initials & Country:

Version: 1.0
WSC2017_TP38_pre_EN Date: 26.07.17 11 0f18
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5. CHARGING WITH REFRIGERANT /4 i3 v

Charge the refrigeration system (R134a) with the required weight of refrigerant to ensure operation according to
specification above, and in accordance with acceptable trade and environmental practices.

FRPME Y RTEBRRRASFEFPEAN AR TE RSP A R4k S(Razga) AR R R ¥ 3E
J?g; o
To be filled in by EXPERTS ONLY

& FHER

Bottle weight prior to charging: |:| kg( 2 7) |:| Ib(#)
BEow e

Bottle weight at completion of charging: |:| kg( 2 7) E] Ib(#)
HfgiE
Comments:

# i

Version: 1.0
Date: 26.07.17

WSC2017_TP38_pre_EN 12 of 18
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6. KIEFEIE

Charge the primary refrigeration system (R134a) with the required weight of refrigerant to ensure operation
according to specification above, and in accordance with acceptable trade & environmental practices.

FRAPHME TR BERPEFPEL L P RRTE RS2

To be filled in by EXPERTS ONLY
Bt A SR

Bottle volume prior to charging:
LT R %gh,}i(ﬁ,l\»%)

Bottle volume at completion of charging:

LH S F AR

Comments:

IJ;I—

To be filled in by EXPERTS ONLY
AR

Bottle volume prior to charging:
LG FBWR Ok

Bottle volume at completion of charging:

L {8 4{: Eg'gﬁﬁi(ﬁ}"}\'ﬁ%)

Comments:

I;EL

WSC2017_TP38_pre_EN

Version: 1.0
Date: 26.07.17

SHE A B2 R Lk B(R134a) AR TRE & iEH o

L Loy O flozee o)

L Loy O flozez o)

L] v O floze

|:| L(:»ﬂ)lj floz(z @)
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7. ELECTRICALTESTING % 5 #[3#

Under the supervision of an Expert, perform all necessary safety checks to ensure the Test Project is safe to
energize.

ARHERT  RBFTT X 2RAREFRIFFTEI2RANET -
PLEASE FILL IN THE EXPERT CHECK POINT SHEET BELOW BEFORE PROCEEDING ANY FURTHER

BREFET - H2 T R AT A P H R PEA A o

To be filled in by EXPERTS ONLY
B E Y PHER

Competitor Name:

E AL

Competitor Country:

S

All wiring inspected by Expert prior to energizing:

A S R U Lves
Electrical safety checks performed prior to energizing:
ETWEERTFLDRE Yes
Comments:

LR

Refrigeration System Electrical Test ~ Expert1nitials & Country:

Expert 2 Initials & Country:

SN /Lé»-Lbr::B/_T“|?“ -
SRR R Expert 3 Initials & Country:

Version: 1.0
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8.COMMISSION THESYSTEM % 3tz @

Competitors are to commission the system for operation in accordance with the design specifications supplied.
Please fill out the following commissioning document with the system fully operational and as close to operating
temperatures as possible. Please indicate units by checking appropriate boxes.

LR R T B R T S S PO 2 R T R IR R LD 2
Z T iprEOE ) E 3=

Ambient Temperature: oCelsius oFahrenheit
 BE R

Refrigerant Type:

R R

Mass of Refrigerant Charge: ograms opounds

AgEATE

Suction Pressure: okPa  oOpsi

P~ R4

Discharge Pressure: okPa  oOpsi

eh Rk 4

Condenser Subcooling: oKelvin oFahrenheit
HREEL R Degrees

Total System Superheat: oKelvin oFahrenheit
B RERR Degrees

LP Control Cut In: okPa  oOpsi

MR B R e~

LP Control Cut Out: okPa  oOpsi
R FRORE

HP Control Cut Out: okPa  opsi
R e

HP Control Cut In: okPa  oOpsi
BREY

Capacity regulator setting: oCelsius oFahrenheit
R ERE L

Compressor Operating Current: oAmps

@ lfﬁfg“gﬁ w o

Condenser fan Current: oAmps
LA ER BTN

Version: 1.0

WSC2017_TP38_pre_EN
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Hot Recovery Temperature: oCelsius oFahrenheit
v i g

Ice tank Temperature: oCelsius oFahrenheit

KoK R R

Version: 1.0
WSC2017_TP38 EN
7-1F35pre Date: 26.07.17 160f18
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AIR CONDITIONING SYSTEM FAULT FIND, REPAIR &
COMMISSIONING

FA RSB AET B4R~ LR

MAXIMUM TIME ALLOWED - 3 HOURS MARKS
BEFHFIR- 3P g A
SCOPE i If]

Competitors will be provided with an air conditioning system that has been leak tested and verified to have no leaks,
pressure testing of the system is not required at any point in time. Competitors will be required to identify a electrical
fault and a refrigeration system fault on the supplied air conditioning systems, once faults have been identified the
Competitors will be required to repair the faults including full refrigerant recovery and recharging of refrigerant
charge to manufacturer’s specifications. Competitors will then be required to commission the system and plot
operating conditions on a psychometric chart.

# ii;%“i L EIR S PIRY a"ik“fﬂrﬁ%% I I PR GRS PR EE RSN - R F R R -
FeE e Ak R e - LEIS TR R B P R f R RIS R R R
REATHE LAY 518 P EFQPRET FRFINE A §F AR pERER -

TIMING FF/F

Competitors are all to complete this module on C4 at the same time
LG PR AP IIHCE

ASSESSMENT =4

Competitors will be assessed as per technical description with particular weighting on the fault finding and
commissioning of the project.

Bk PR PHT ¢ RITEIT B DRG0 2 G R e B E 0 R FE LA

DRAWINGS [+
R.o09 ?7?
R.10 Psychometric chart (Slunits) 7 # %R (F "% 5 4)
R.11 Psychometric chart (IP units) % 5 #U R (& 1)

Version: 1.0

WSC2017_TP38_pre_EN Date: 26.07.17
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1. RECLAIM SYSTEM % 4z % 5t

All Competitors are required to repair the fault they have identified on the unit, the refrigerant will need to be
removed from the system to complete the repair then the system pressure tested, evacuated and recharged with
refrigerant. All necessary materials will be provided to repair the equipment and return it to an operating state.

All repairs MUST be done with all relevant safety rules adhered to.

AP E S L RFRR e Y SRR TR ERE o 57 RARE o FAACKMY Brpa g BRI AR
AP CMEZIA SRR E L c EFRB T R R T R PBE v R D EEE o

AT R 2 TR ﬁ FRAR B € 2P (T o

To be filled in by EXPERTS ONLY
A PHHER

Reclaim System w iz % 3t

Reclaim bottle weight prior to reclaim: CigC= ) Do)

L TR R0

Reclaim bottle weight at completion of reclaim: O kg(= 1) [] Ib(#5)
AWt 0 WL E B
Comments:
s
WSC2017_TP38_pre_EN Version: 1.0 18 0f 18

Date: 26.07.17
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2. EVACUATION 3 % =

Evacuate the refrigeration system in accordance with manufacturer’s instructions and WorldSkills standards using
the Deep Vacuum Method to hold a vacuum of at least 1000 microns (130Pa absolute) of mercury. The evacuation
point should not rise to a value greater than 1000 microns in the Ten (10) minutes after the vacuum pump is isolated
from the system under test.

ViFRRMEZERELAF CATREZTER > GRABRPRARD L2 R EEF - L 3 ]
] 1000 ok (130Pa & R 4 )Hg AL F o RIEER B ZFIF 8 AR AMBEDE > R AL AEP 3 F Y
= 3] & #1000 M o

To be filled in by EXPERTS ONLY
BFEd PHER

Evacuation Test
P E Z R

Starting evacuation level: I:l microns (A3t )
24t 3 R

Starting Time:
AL de P

Evacuation level after standing I:l microns (s )
time:

T ETR

Finishing Time:
xR
Comments:

B L

#21(1,2,3) & &x3E;

Air Conditioning System Evacuation Expert 1 Initials & Country:
T AR E T Expert 2 Initials & Country:
Expert 3 Initials & Country:

Version: 1.0

WSC2017_TP38_pre_EN Date: 26.07.17
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3. CHARGING WITH REFRIGERANT /4 43 o

Charge the refrigeration system with the required weight of refrigerant to ensure operation according to
specification above, and in accordance with acceptable trade and environmental practices.

VR AVAEE ® RAEA L S R EE PR P A R AR Y TR B

To be filled in by EXPERTS ONLY

& PHER
Refrigerant Charging
"R

Bottle weight prior to charging: L] kg( 2 7)) [] Ib(7)

BN Tl et

Bottle weight at completion of charging: L] kg( = 1) ] Ib(F)
2 A At g E
Comments:

B L

Version: 1.0
Date: 26.07.17
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4. FAULTFINDING ¢l ‘,f

All Competitors are required to identify an electrical fault and a refrigeration system fault with the operation of the
unit, the root cause must be found and repaired. Once the fault is identified Competitors are to fill in this sheet of
paper identifying what they believe to be the fault with the equipment. An Expert then needs to sign this sheet of

paper.

MR LS - T f kR - AR e Ak R F R #5 PleRilihi e o - LiE 3
HELRE O NS AR RS T R SRS E N

All fault finding MUST be done with all relevant safety rules adhered to. #75 gt vk & Jf 8 = fp B chx > 2R
9 y i i

>

3 o
Once faults are found and recorded the Competitor is free to continue by running the unit and progressing to the next
stage of the Module.

- rEEIHT MA;»;’_I_U = f;c%— ':': 2 4 | ,gipé ""7’2‘;‘?’:3 ,bggzp@,r-p,gﬁ'r_]: B 0T o

ELECTRICAL SYSTEM FAULT % § % Stecfi

Please write down what the fault with the equnpment is and any supporting information that indicates what the fault
was. 78 T K i R BE T eAp BT LGP 2R

Please indicate what repairs need to be done to the system to return it to normal operation
FEE A F AR IR AT RIIE VERKL -

REFRIGERATION SYSTEM FAULT 4 /i & il

Please write down what the fault with the equipment is and any supporting information that indicates what the fault
was.i B TR IR AR T AR M OFURP R

Please indicate what repairs need to be done to the system to return it to normal operation
PP f MR GAcmiEFRB TR AT RIIE ¥ EERL

Version: 1.0

Date: 26.07.17 210f18
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5. REPAIRSYSTEM i & 3%

All Competitors are required to repair the faults they have identified on the unit, refrigerant must be removed from
the system to repair the refrigeration fault. All necessary materials will be provided to repair the equipment and
return it to an operating state

“F L T S Bl o 1 EIRPE 0 A RE FACK ALY AR o g REETE K iR R
EAE IR R R R R T

All repairs MUST be done with all relevant safety rules adhered to.

T PR i3 ?‘*EI PRApRE % 2R F (T -

%

6. COMMISSION THE SYSTEM % ii# @

Competitors are to commission the system for operation in accordance with the manufacturers specifications
supplied. Please fill out the following commissioning document with the system fully operational, on “Cooling”
mode, indoor fan on highest speed and as close to operating temperatures as possible. Please indicate units by
checking appropriate boxes.

EEARBRFREORRLET J AR EHE - G HTIAIPRS 3R EE TR B UEGT
NERTERSERIAP CBEL AR 2 ER ORI R T RBIEOE ) E S {2

Ambient Temperature: 7 5t Jf /& oCelsius oFahrenheit

Return Air Dry Bulb Temperature: v L iz 5§ /& oCelsius oFahrenheit

Return Air Wet Bulb Temperature: v i ;27 8 /& oCelsius OFahrenheit

Supply Air Dry Bulb Temperature: | i #2585 /& oCelsius oFahrenheit

Supply Air Wet Bulb Temperature: 1 i J2 588 & oCelsius oFahrenheit

Air Velocity of indoor unit: 7 j* # kb & om/sec Oft/sec

Air Volume of indoorunit:  p # k & om3/sec ocfm

Indoor Fan Speed: % J* # b 5 i 5 oHigh % # oMedium ¥ i# oLow i

Mode of Operation::& i fi- 5t oCooling /4 # OHeating % 5

Refrigerant Type: /4 4ida &f

Mass of Refrigerant Charge: /4 4i-41 o 77 & ograms opounds

Suction Pressure:w 5 /it 4 /14 ik okPa  opsi

Discharge Pressure: 3 /& okPa  oOpsi

Condenser Subcooling: /2 & % i /4 & oKelvin oFahrenheit
Degrees

Total System Superheat: 2, % sLi 4 & oKelvin oFahrenheit
Degrees

Compressor Operating Current: /it &5 15 38 42 T /- oAmps

Indoor Fan Operating Current:  * b 5 38 3 7 /it oAmps

WSC2017_TP38_pre_EN Version: 1.0 22018

Date: 26.07.17
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Linnic Company Psychrometric Chart, www.inric.com

Sea Level
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