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1 PIPE WORK INSTALLATION STANDARD ¢ 8t % X {% %

This section is to ensure standardisation of all pipe work installed and to provide objective marking of all
installation work performed by competitors. The standard for flame brazing is covered in section 3.

KOG R B EARA LG R ERE S RS F R R (P BERGEABE 3 0
BRI B P R 3R .

1.1 Pipe Work Bend Radius & $¢ L=
1.1.1  Minimum radius & % ¢ L j&

The minimum radius of copper pipe should be no less than the specified pipe bending tool can produce.
The radius will ensure the formed pipe work is not kinked, flattened or reduces the internal diameter of
the formed pipe work.

Wbl g LR R LR P B PR P L ER R R R TR
TR

1.1.2 Maximum radius & + $w L3

The maximum radius of copper pipe should be a radius that ensures free flow of refrigerant through the
formed pipe work. Therefore the maximum radius accepted in this standard should be not more than
10 times the diameter of the pipe being bent.

E.g.. 6mm pipe = 60mm, 9mm pipe = 90mm, 12mm pipe = 120mm
B4 (&) (=) (B %)

G b P LT RT RAKL AR P o T R e At T 7 AL F R

PR 108 .

1.2 Pipe work quality ¢ 41 &

For the purpose of this standard acceptable pipe work will be regarded as follows for:
HYW P RLDERS TR 11T i

1.2.1  Acceptable pipe work ¥ &= g B % 1

All vertical and horizontal pipe work is to be directly vertical when measured by spirit level (acceptable
tolerance will be that as indicated on the spirit level) or other acceptable means including laser
alignment. Where diagonal pipe work is installed it must be straight and without deviation across the
entire length.

All horizontal pipe work in the suction line is to have a 20mm in 4m (1:200) pitch (+/-2mm) towards the
compressor to allow for oil return.

T I ORTERY KT REFTERLE(FRL LG KT D8 H b 7RG 32
FRTHRE T EAFHSFRI I AN BREFEBILA -

3ok T e i o~ F 7 A An T % 20mm(1:200)3F = R EE LI b

1.2.2  Unacceptable pipe work # # &= g B35 1

For the purpose of this standard unacceptable pipe work will be that which has kinks or bends that are
not as described in 1.1 above.

AET] 1] BB R Ry $5d S w

In addition, pipe work that is not contained within the boundaries of the equipment enclosure or prevent

access to equipment that requires service or adjustment such as isolation/control valves and pressure
switches.

Refrigeration Competition Standards 2019
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peh s BRI ARA RPN NS FRAGSAFINL > SRR/ AR S RS R

1.3 Pipe work connections ¢ i &

To promote the reduction of refrigerant leaks, all flare pipe connections must have an application of oil
prior to final assembly.

Flared copper must be no more than 100% and no less than 50% of the flare fitting surface.

BORCC AR T N PR EEER A AR o gl e 27 < 100 Yt RS
moos AV ELER L0 90

|
:-< . —.— 50% flare
|

Flare fittin |
|
|
_k

Flare fitting
FIare fitting surface

7"

Flare fitting surface

P——— 100% flare

[II]
L O]

1.4 Oil return and oil pipe traps % § 2 Ud] % $ ¥

Suction line pipe work oil traps are only required where low refrigerant velocities are present and
additional means is required to aid oil return. Any test project requiring oil traps will be clearly stated in
the test project and equipment drawings.

vt A ENMARREE FRZM YN FER o ER FRY R UAERIPENRIFT R E KA
Bl i dy it

Oil traps should be located at the outlet of the evaporator. If the compressor is below the evaporator
the suction return line pipe work should be pitched (see standard 1.2) toward the compressor to allow
for oil return.

U8 g FA R bma Baid o (Fpibih h) ok BEEIHenE X ¥ M g8 B wing iR 1.2
BT R R ?’@ﬂ ESRT T o

1.5 Pipe supports/clamps/hangers § 7 /& &/ fh 3

Any pipe work supports/hangers provided must be installed to offer support for the pipe work and to

limit the transfer of vibration. The spacing of pipe supports will be of equal lengths no more than 400mm
apart. Where pipework length is less than 400mm then a minimum of one pipe support located in either
of the horizontal, vertical or diagonal planes is required. Pipe clamps must not be positioned over a
brazed pipe fitting.

TR BB M2 XTI ES RIS R B FRATEZ X EATIET T2 400mm
FOEERAE ] A00mm PF, RIBEX LT P - BEIRIE L ORT LB A A R o i 4 & (clamp) * #
o5 r_] "‘i /ﬁ“; ? i+

1.6 Pipe Insulation ¢ & g

1.6.1 Refrigeration Systems 4 jj x b
Suction pipe work must be fully covered by the insulation. The insulation surface must not be
damaged in any way. Where insulation has been cut and wrapped around pipe work, or where
insulation sections join together the insulation must be sealed using appropriate adhesive.
Bor BRIV R M AR A B ERHEG o ¢ BE P2 FEME RS B ERITT
R F A A
Pipe supports must be fitted with some form of protection to the insulation so as not to
compress or deform the insulation, final mounting method will depend on resources available

Refrigeration Competition Standards 2019
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in host country and to be finalised at competition. Where pipe temperatures operate below
zero Centigrade or 32 degrees Fahrenheit insulation must be vapour sealed to the pipe work
using appropriate adhesive.

FRATE CATHE R HPAHRPFER S, 7 FREINFEH S #7), 8 AT A4
WEPY LRERG FHAT REH A6 3T TG - ¢ B0 22 REHE o Bk
PR ERSOFEFAE TR R M 0CE2F)L ¢ B W i & cdpRE T § RaALE o

1.6.2  Air Conditioning Systems % x &

Both Suction and Liquid lines are to be insulated strictly as per manufacturer’s
recommendations. And follow the pipe insulation standard 1.6.1
ToLE R R R B R e )RR UEFERE P RERERFRE -

1.6.3  Unacceptable insulation 7 & &g

Insulation that has only been sealed by using electrical PVC tape or Insulation tape, insulation
that is deformed or damaged.
ELPVC R A B A AL A N2 BN pUR iR o

1.7 Condensate drain piping # s&-k -k ¢

1.7.1  Refrigeration Systems 4 /i x L

A ‘U’ trap must be installed in all refrigeration condensate drains to prevent the possibility of
fumes or vermin from entering the refrigerated space. This trap will be constructed to provide a
vapour barrier between the refrigerated space and the outside space.

MR AR EREE KU GRS U RF SAFENERERE U RN EF RRE
FAE S = s gl

1.7.2  Air Conditioners and Heat Pumps 5 # & # &

Condensate drains for air conditioning systems are to be installed strictly as per the
manufacturer's recommendations.
IR AT UKL R R o REE -

1.8 Pipe work connection onto refrigeration evaporators i # % 4 i & Stz 8 % e g

The evaporator should be connected so as the refrigerant and secondary refrigerant (propylene glycol)
are counter flow to each other.

R as MG R IO (P —BR) RES A -

Refrigeration Competition Standards 2019
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2 COMPONENT LOCATIONS STANDARD & ©# fe § {£ 3

This section is to ensure standardisation of all component positions and to provide objective marking of
all components installed by competitors.

AUREM Y R e L R E R B LR e R A R

2.1 Expansion valves %% §

The expansion valve must be installed according to manufacturer’s instructions. Typically meaning; in
the liquid line, as close to the evaporator coil inlet (low pressure vessel) as is practical for service and
commissioning.

WIER G R P FORRIT IR R - R ELAFTVRRATEFTFLEE o (MBRFE) 2E o
DRI R

2.1.1  Thermostatic Expansion valves (TEV) & ¥ 5% %5 ¥

The sensing bulb is to be fastened to the suction line as close to the evaporator pipe work
outlet as is possible. The expansion valve may be installed within the evaporator housing
(which is preferable), external of the evaporator housing but still within the refrigerated space
(where it is applicable) or external or of the refrigerated space (where applicable). Externally
equalised expansion valves must have the pressure equalising line connected to the suction
line immediately after the bulb. The bulb is to be located on a horizontal section (preferable) of
the suction line immediately after the evaporator, in a position corresponding to between 12
o’clock and 8 or 4 o’clock positions for pipe sizing up to a maximum of 1 and 1/8”, for all pipes
above this diameter refer to expansion valve manufacturer’'s recommendations.

BEHE R ERLEERBEF N0 F L RS WERCF U gkt L 2K W
I FES S %2 3 TS LSS R S S0 & SN+ 3 S L-E Y
BAT@EY o A AL TR B ERGVRNITEFRLEF v 2kE ol
BEER o IR AERERFTRRPREIRER LB RE L o bk 1 1/87 23
POREHEECERANEI284-12848 3 v c KBS FEMFRRPREEIP XL

2.1.2  Electronic Expansion valves (EEV) 7 &+ ;% "% 7& [§

An EEV must be installed as per the manufacturer’s instructions and as per the above
standard 2.1, except that temperature sensors are to be fixed and not able to vibrate loose.

Unacceptable locations for the sensors or sensing bulb would be after a suction line heat
exchanger or close to any other component.
o2 1 RFNWERCFRURF AT XK BRAERBELAARAT 2 ¥ FliRE

A g
b2 1% TFAORER L Al ok th e K BARMELSAAL F T AR
RS O

2.2 Solenoid Valves 7 R

Solenoid valves are to be installed according to manufacturer’s instructions. Typically solenoid valves
must be installed in the direction of flow of the refrigerant. Liquid line solenoid valves should be installed
before expansion valves. To avoid moisture damage to the electric coil the valve must be installed
outside of the evaporator casing.

TERFEUEF AR FIP L - BEBREAGTF I L - RETRERLAX EAWERZ
oo LEFLRFHATENE TERCAL KR B RS

Refrigeration Competition Standards 2019
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2.3 Evaporator Pressure Regulating valves (EPR) %% /R4 # & &

Where multiple evaporators are used at different operating temperatures, the EPR valve is to be
installed at the outlet (suction pipe) of the evaporator(s) with the highest evaporating pressure.

FFPOIBEFEYNIRAETRER CMNEFIRIAGCRELENEIEFT RS g Fring ot o

2.4 Crankcase Pressure Regulating valves (CPR) & fihig /& + 23 & %

The CPR valve is to be installed in the suction line immediately before the compressor suction service
valve.

R AR RS A L AR ] R N

Refrigeration Competition Standards 2019
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Non Return valves (NRV) Suction Line / Hot-Gas Line i\ & w it /#F ¢

NRV are to be installed whenever there is the possibility of high evaporating pressure migrating to a low
evaporating pressure evaporator in a two temperature refrigeration system where two evaporators are
fitted, and utilising one common compressor.

The NRV must be located in the suction line immediately after the low evaporating pressure evaporator
and as per the manufacturer’s instructions.

On hot-gas by-pass line, NRV will be fitted using a tee—piece and positioned close to the connection to
evaporator inlet pipe.

- BRAG R XK BEFFILT R - RGH SR EER RS EVRES L MES RS
hEFEM PRFLIXGLR -

R ERECATERE P RS IS LS NS LR A8 NI
EEFSBFEIA  BERAUZAF O SENREES B ¢ F R

Filter Dryer iz % & ip &

The filter dryer must be installed with the flow arrow in the direction of the expansion valve. On a non-
critical charge system, the filter drier can have any orientation (vertical, horizontal or diagonal) it must
be installed in the liquid line directly after the receiver and before any solenoid valve, sight glass and the
expansion valve. On a critical charge system it should be installed to provide free flow of refrigerant
without acting as a liquid receiver/collector.

P ERECAMNWERBEE N XK AERAE L L0 R ERET AER I e (EE kTR
AR v FEERARE > A RFENRERELL  RBER AT OURERZ W o ATRAE L E
R B BT ETRELEL D R o

Sight glass i %

The sight glass with moisture indicator must be installed in the liquid line after the solenoid valve before
the expansion valve and as per manufacturer’s instructions.

AT AFTEL o ERR T BT AR R ATERZL SRR TR gt o

Suction Line Heat exchangers = § § # 2 % %

Where suction line heat exchangers are fitted, they must be installed immediately following the
evaporator and may be inside or outside of the refrigerated compartment as applicable to each
individual installation. The liquid and suction should be arranged to be counter flow.

GoF PRI BEREEFFLL VARG RRE AL R gL P AN R R G RR
Feg §ORIRAGE OB

Suction Accumulators § g% § ~ # %

Suction accumulators must be installed in the correct orientation as per the manufacturer’s instructions
in the suction return line to the compressor. On capillary systems they can be located at the outlet of the
evaporator. Heaters may be required to be installed on suction accumulators; in this instance insulation
is not to cover any of the heater elements.
FERFAHBFEUIFHROCIP X XNRIRGP2L PR F L - FL L mf AT EENESEE
Hr o BB T RFERLENRFARE LN EATIHE
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2.10 Oil Separator j# 4 3%

Oil separators, if fitted to systems will be installed as per the manufacturer’s instructions and be located
in the discharge line between the compressor and condenser.

Yo RFEEBDARE M RULFHEEPL > XX ERGY L RFLF P g L oo

2.11 Pressure Control Switches 3 < /& ¢ i

Pressure control devices must be fitted within the equipment boundaries and ensure that service
access is provided for testing and calibration.

BRAAIBEMEECRE Y FEFN > TR ERIFEREY BB T .

Refrigeration Competition Standards 2019
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2.12 Pressure control monitoring location & Schrader fitting points & # ¥ #]2. & Q
RIBpEERER

— Schrader fitting_
For the purpose of this standard all pressure control monitoring points will be as
per primary refrigerant flow circuit. [ :[ :[ j
TR A2 ERIE AR - B AR —
To ensure compliance with health & safety and reduction of emissions, any high
pressure safety controls must be installed to ensure the pressure switch cannot be
isolated. Schrader valve cores and depressors cannot be used to connect high
pressure switches.

& Eifﬁfﬁ FTEXFIRTE RGO E O BEEFRE AR R
BHIRBZER - BERREZBREF RESFREY - Fipe work
The high pressure sensing point must be installed as per primary refrigerant flow
circuit, and must sense discharge pressure at all times. Where no service fittings are present, the
sensing point must be located in the discharge line between the compressor and the condenser.

BB ERIBEEK YRGS N B R R R PP RIPOR A o Ay BB WRIERR
BB eA REM 2 D

The low pressure sensing point must be installed as per primary refrigerant flow. The low pressure
sensing point must be made by flame brazing into the suction pipe work entering the compressor.

R RIBEIR YRR M B R S R R A E R E P o Pk KRB R 0 MR R R 1
A7 (6mm) 2z SE AR AR D %o~ R REEE

If Schrader copper pipe fittings are used, they must not be cut down. The maximum inserted pipe depth
to be no more than 5mm into the pipe work.

B EERARF PF FR AR R F L E RS F200 S(det B)

pam—

X —5mm (max)

Refrigeration Competition Standards 2019

WSC2019_TP38_competition_standards Date: 2019-05-17 11 of 20



A\

%3 :My
3 world skills
International

3 ELAME BRAZING STANDARD % 545 3% %

At all times the competitors and experts must be vigilant to ensure the risk of fire is prevented.
Competitors and experts must follow the risk assessment control measures for the refrigeration skill

competition.
EFEAY o ELE R FRFELAET X 2 o AR OE L E R T b TR
ﬂﬂ%} 3% o

3.1 Equipment and clothing

All flame brazing equipment must be fit for purpose and have been tested for safe operation prior to the
competition starting. The following safety clothing must be worn throughout any flame brazing activity:
GROERCFRERY PO AIRFRLT 0 FRLEL 2P TR EFERITE F2RTLNTE

>EHE

e Long sleeve fire retardant clothing / coveralls £ #4# f# "L PR/ 1 (¥R
e Gloves specifically designed for flame brazing 4 # % * £ 2
o Safety glasses that include wrap around protection or goggles = >3 B 40

Quality of joints 4% 4 2 547

Copper to copper or dissimilar metals will require an applicable solder to withstand the same tensile
strength as the parent metals.

BB b A RBE FR Y EA PP REApE iER

3.1.1  Acceptable joint ¥ $ % 4% 4 2

The flame brazing activity aims to test the competitor’s efficient use of flame brazing
equipment and materials when joining two metals together. Components should not suffer
excessive heat or scorching.

The standard of joint must be completely filled all around and have no raised marks or
depressions around the circumference.

AIE PP G RGE K%Jﬁﬁg& TRREXRAFEMHE BB EFDNA T RFEEEY I TELRS
ViR e SR B A R 2ERY Y > 2T AR FNM s

3.1.2 Use of Nitrogen during flame brazing
Nitrogen must be purged through the pipe work during flame brazing.
The competitor is to indicate where a pipe outlet is uncapped to allow Nitrogen exhaust.

UGB F ARGl HE c F AL E RN A TR RF AN

3.1.3  Unacceptable joints 7 ¥ 3 c4% 32k

e Where a joint leaks refrigerant or oil 4% £ ot T4 L5254 8 05
e Where a brazing drip is observed greater than 2mm. 4% /& P? 242 1§ 2mm

e Where a brazed joint is marked or pitted due to excessive heat & i £t 3 52 4% F e v
2R

Refrigeration Competition Standards 2019
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4 PRESSURE TESTING STANDARDS & # jp|3#{% %

This standard has been developed for the sole purpose of ensuring both safe working practice and system
integrity (avoid system rupture) during the World skills refrigeration and air conditioning test project
competition.

GRS 2 RS T AR R IR R A R el (PR L AR R (L SRR

This standard covers testing of high side and low side equipment and includes fabricated pipe work
assemblies that have been insulated but before the joints and ends are sealed.

AN ERIER A BRI RG] S5 BB EE P AR BRI DRI

4.1 Procedures #5

All pressure relief devices are to be isolated during pressure testing.
EATRA GRIEN > oy RS KR R

Pressure testing must not exceed the maximum test pressure of the nameplate on the manufactured
equipment.

R AR FALE R A S R B S RIGAR A

High and low side test pressures may require isolation of certain components.

Competitor must ensure all valves are open for the pipe work section under test.
BIEBRPEMRRIEF PR FERPF LA TR FIRFETTIRETE R T UHERE
7 BRp o

Oxygen Free Nitrogen (OFN) is connected to the pipe work assembly using test
hoses suitable to handle the maximum regulator pressure plus 20%.

AR AR AGE KL QYR HER HRFF FRBRTFR

A calibrated Nitrogen pressure regulator must be used to measure the pressure of
the Nitrogen in the system (see diagram).

BB S FRA > B SERENE FRADEGE (LE)

The Nitrogen pressure test must be carried out according to the temperatures that

are equivalent to the standard air temperature reference for the pipe work section
under pressure e.g.

FRAPRRNERCFEFR RS TRBFRPE > e
o For the low side pressure test it will be 32°C & flip]z2 5 32°C
o For high side water cooled pressure test it will be 43°C 5 /& |-k 4 & 4 jplzE 5 43°C
o For high side air cooled system pressure test it will be between 45°C and 55°C and will be

confirmed in each individual test project by the Chief Expert
BRBIFLRA PIEL AW A5°CR 552 > ¥ Fiod fA L HBupRrierm

The pressure will be determined by pressure/temperature relationship of the refrigerant to be used
when applied to the above values. The system test pressure as indicated on the regulator or gauge will
be recorded by the competitor.

@’!if?\?;ﬁ‘?’ BH P ALERAEREMGESY  EL RS BT T 2 RBRR S esT ko
Should low side components be exposed to high side pressures as in a hot gas defrost, hot gas by-

pass or reverse cycle systems then the entire system will be required to be tested as the high side.

- SRR CERMIIFRARS ERBF R T LS R R R R e R

The competition area is not expected to suffer a difference in temperature. Therefore the pressure test
will be regarded as failed if the test pressure drops over a 15 minute time period. In addition a leak test
of all joints is recommended as per 6.1 leak testing methods.

Refrigeration Competition Standards 2019
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MERMFIDLF P RIREE R T o FIATE 15 A2 B RAPURL L RS RIGEA pro b L a2
BIFRR-TRPR 6.1 B4 PIEEEEF o

If pressure does not hold, it is the responsibility of the competitor to solve the problem without the
assistance from an expert.

drd dh R E G AAFE > FL I A P A ek RT R 4R

On completion of the test, the Nitrogen must be released in a slow and controlled manner so that it
does not endanger themselves, spectators, experts or others in the area.

NGRS FF ORI TRBRE. s v a R R H B AR 2EL A2 By

The Nitrogen cylinder and regulator must be disconnected from the system after the test.

ﬁ%b‘?—% g ER LR AL RS R G 15 A 4B ACE T d’é')i‘%*u}ﬁ 4 P o

FRA DR EAFEL DRI P TR PRERAR FRBRE R F o A Hp L8
BARL BT RIBHREAF S QR FFEASERFR AP "f o

Refrigeration Competition Standards 2019

WSC2019_TP38_competition_standards Date: 2019-05-17 14 of 20



A\

o )
3 world skills
International

5 EVACUATION STANDARDS # £ 7 £ #

Evacuation of the refrigeration system will be required after pressure testing is performed to the
standard. The purpose of evacuation is to ensure the complete removal of any moisture and any other
non-condensable fluids that may affect efficient and reliable system operation.

—

B4 RGELED 0 B AR SRR R o PR ARG} R AR B T
(R R FEE Lty

The Test Project will only require the deep evacuation method described as follows:
BMEFEHRFENL 2 fpideT

5.1 Deep evacuation method ;&3 E % %

Using a suitable vacuum pump, the system pressure will be reduced to a minimum vacuum of 130
Pascal Absolute (1,000 microns of mercury) and left to stand isolated from the vacuum pump for a
period of ten minutes. A vacuum gauge must be fitted to a remote part of the system to ensure the
complete system vacuum is achieved.

B h i end g 7%\ FooR R A R3] 130 thehg HR A (1,000 Aok okAUR) o TRE 3 RO
A A8 e JF B LA BFEH aOtE B2V o mIEER LR Y e EFE g o

The system evacuation will not be accepted if the vacuum raises over 1000 microns in the ten minutes
period.

Bt g2 Pphek B o7 R R ATE 1000 Ak o B 2R AR

6 LEAK TESTING METHODS & &R > 2

To ensure the refrigeration system integrity, and minimise the risk of environmental damage from
emission of Fluorinated gases, the following two methods will be the accepted standard for leak testing.

AFEEA L AR - RO ZERC A MO RERE LT > 0T SRERIRREE S

6.1 Fluid Solution leak detection % & -k & i5&

When the appropriate test pressure for the device being tested is achieved, the competitor must use an
industry approved leak detection solution. Where soap and water solution is used the competitor must
prove the solution mixture will ‘bubble up’ at the maximum test pressure.

%*TE*(?‘I?IQ EE /Eu}i_—yf—muv m/pui*ﬁ/)%" i@ % fr @ ff'}\/"/xi’ﬂé;’ EE ? % [ /Eé\wﬁ’é’_ﬁx"‘
BlERA € Thie, o

6.2 Electronic leak detection & + #& 5

Electronic leak detectors must be used to test for refrigerant leaks during charging
process and when the system is operating at design conditions. In addition, the
refrigeration system must be leak tested when the complete system is switched off and
system pressures have equalised. Electronic leak detectors must be suitable to measure
at least 5 grams of F gas per year.

5?J%§'bifg—ﬁ_i5€§§ﬁi£‘ GALARTIEEEITRE PR Y T I RIBRIER o b o Ak kALK wf’&é'«%}gi
AED T R FHFRPFE DI RAERI P BT ERINE E 5‘};‘“9”@%3"&“ oo

Refrigeration Competition Standards 2019

WSC2019_TP38_competition_standards Date: 2019-05-17 15 of 20



7.1

7.2

7.3

A\
@ :}M
) world skills
International

REFRIGERANT HANDLING # #3% i*

Charging systems s st v 3

HFC pure or blended refrigerants must be liquid charged and weighed into the system being charged. A
record of the type and weight of refrigerant added and/or removed from the system must be attached to
the refrigeration system

HFC 3 e s i & 8 SR iR 52 58 3 QAR IS 2 d » bt e de r SR B S g
Rﬁﬁ%ﬁ&@&mmjo

Il

Deliberate venting of refrigerants = & 34 4%

Deliberate venting of refrigerants is damaging to our environment and must be prevented at all times.
Refrigerant must be recovered using suitable refrigerant recovery system to the appropriate container.
Unavoidable loss of refrigerant is detailed in section 7.3. The following situations will not be allowed:

ERE LB EHBEEIG L > B SHL o FRYFF ST LR UG EEL
FPE LA A RT3 FEE o T A A e

7.2.1  The venting of surplus refrigerant from a system to atmosphere during decommissioning or
repair/replacement of a component.

A B A BT G MB ] l SR T 4 F

7.2.2  Venting of refrigerant charge to atmosphere when purging non condensable gas from a
refrigeration system.

4*\/’ /ﬁ.‘/l “b#]w}izlf{pif« 'Eﬁfﬁ*b :I&—/ 3’1—1———— |Q#"’)£'_L4‘Sﬁ
7.2.3 Usmg refrigerant as a fluid for cleaning or for pressure testing.
'Q‘T"lrﬁ*fﬁ 4? @’!/?Jvé‘mugﬁ

7.2.4 Addlng refrigerant to a system that has a recognised refrigerant leak, before examining and
repairing the refrigerant leak.

SELBIRA R RS R BT

Unavoidable loss of refrigerants # # % ¢ e 45df 4

The loss of refrigerant to atmosphere must be kept to a minimum. The following examples describe
where unavoidable losses may occur:

T AL R A R IRT S Y R R T A
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7.3.1  Loss of refrigerant from leaking seals, joints, gaskets and cracked pipes. The leak(s) must be
located and completely eliminated.

OB RN S~ 3B B oS Hing ROTE 2 b a0 T R R 2R BRI
7.3.2  Loss of refrigerant from relief valves, bursting discs and fusible plugs discharging to the
atmosphere to protect against dangerous pressure levels. Where possible these safety
devices should be vented back into the system or to another working system
PP URA LT A E s KR R ST AR A F L BT A M
DPEBP IR CRAT Y- BT R
7.3.3  Loss of refrigerant dissolved in ail, this should be minimised during the normal process of
refrigerant recovery.
DA ABw R 5 A NS g N s o
7.3.4  Loss of small quantities of refrigerant from charging hoses and pipes which occurs in the
normal process of connecting and disconnecting. Charging hoses and pipes should be sealed
at each end when not in use.
BEfITEE PEAY > KOERE e BRIRECE A AL R L E oy B AR

EEETE

7.4 Safe Handling of refrigerants 4 #-% >3 i*

The primary objective is to ensure the safety of competitors, technical experts and others involved in the
refrigeration Test Project, plus visitors in the vicinity and close proximity of the test area.

AERED DRI EFEELS PN B S AR S TRTER R ﬁﬂ%ﬁiﬁﬁi% e
Safety clothing must be worn when handling refrigerant fluids. The Host may request specific work wear
or materials in addition to the following list of work wear.
FedR P 2 AR T ;i‘ii*%t%”ﬁ%?”““ FH  APERS T & RPFLHR F AR
e Long sleeve shirt £ #4484~
e Long pants or coveralls £ # g 1 iT4E
e Gloves that will resist low temperatures of -80°C @4 -80°C < £
e Safety glasses that include wrap around protection or goggles = » p: 4t 3 p 4

8 CAREOFOILS # % 2 ir3 %%

Sustainability is one of the competition values. The purpose of this standard is to ensure that where
ever possible and practical to do so, competitors take care of the quality of the oils they are using.

Refrigeration and Vacuum pump oil containers must remain sealed when not in use.
XFEE R ﬂ% - B o TR AR T o e R RS e FE LR B A o
/?/%;—g;i#lpq/&ggﬂyﬂgﬁk‘% if
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9 ELECTRICAL SAFETY # # (* )% 2>

There must be no working on live (energised) equipment. For example using an insulated screwdriver
to tighten a live electrical terminal is not allowed.

AV AU TARAFEFTEREIT ldo 2T G IR ST Jf;»_?«ﬁ;gé;;u%; o

Electrical safety gloves must be worn at all times when testing live (energised) electrical components.
The gloves must meet the Host safety standards.

PliFe T F e 2R TFX222 T2 EAPFRL 2EE o

All connections will be terminated securely and with the use of ferrule terminals. No bare conductors
can be on show when viewed from ninety degree (90°) angle to the terminal.

TR RGPS BRSGS X 2GR LT LR RAHST TG RRGD

The installed electrical system must be checked by an expert prior to the competitor performing the
electrical installation tests.

The competitor must ensure the test instrument is tested and set correctly prior to electrical testing of
the system.

Experts are responsible for the supervision of electrical testing and must sign the appropriate test box
on the competitor’s work sheet.

Sl %*~“*ﬂﬂﬁw’$%%*m?%m~?ﬁd%ﬂﬁﬁo§i¢; ERREREC RIEE KT
DA B AT F R R FEFTA R D AELTLE L

9.1 Earth continuity test 33 if § |+

This test aims to ensure the installation has continuous earth bonding of all components.

The competitor must perform an earth continuity test in the presence of the technical expert (judge)
before applying the voltage power supply to the system.

&Wéﬁﬁéﬁ@%¢$%ﬁmﬁg$@§ﬁ&%oﬂﬁfxﬁiﬁ’éiﬁﬁﬁﬁﬁﬁﬁﬁM$’d
FH BRI o OKIET o & F pdid PIRE  ER S ETERGRIE)

There must be a continuous circuit measured to a maximum value of 5 ohms resistance.

R R R BRIE Y R E K G D m

9.2 Polarity test & J+ip]z#
Polarity test ensures live and neutral are not crossed in the circuit.

Safety switches must be in the made position to enable this test.
B PIFEFAEFERE Y PRI F AR o 5 Q3P 2B iRy o

9.3 Insulation resistance test % % 7 FLip:d

This test ensures the power cables are not conductive to earth.

PRI R ET AR A SRR R

Care must be taken to ensure the system is not in vacuum state, and electronic components are
isolated before the test can be performed by the competitor.

FEERERRED O SRR BRI EAT T RET DT F AR R

Test result must not be less than 1 mega ohm. Bl:# % 7 5 - 3¢ 1IMQ

Where any test fails to pass the standard, the competitor is required to solve the problem without
guidance from an expert.

F9 3 RIRESRE . EL L ARG fF RN
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10 COMMISSIONING AND SET UP 38 223k &

Commissioning and set up

The Test Project will be selected to use a refrigerant that ensures positive pressure for all operational
controls. RI3E3t & € ¥ ad S RFE AT B ITEA Y A R

10.1 High Pressure Cut out 3 &+ &3 2

The high pressure cut out safety switch setting is to be determined and set at 0.9 x maximum allowable
pressure (MAP). The maximum allowable pressure (MAP) for a sealed RAC system to operate on the
high side is given at a temperature equivalent to between 45°C and 55°C for air cooled condensers and
43°C for water cooled condensers. Exact values to be confirmed for each test project by Chief Expert
as per Procedures section 4.1

BRINKTETN 0.9 B F r@*‘(MAP)ﬁ FRAGEA AR RRIZ RN FFRS FAS
LRBEHERREA ACH00CL B, kit 5 43C, mf Ek-iepiesh 4.1 7 d %\ =] »Eéi;aé;‘ Lo

10.2 Where a Low Pressure cut out switch is used as a temperature control device.
MR MR UF SEEEE
The cut out setting must be at 2°C below the dead band of the control temperature and the
cut in setting must be at the control temperature plus any dead band.

MR MR EEEE CCLBREFFFLN, A 2 X TE SRR BFER

For example: When the required control temperature is -10°C with a 2°C dead band the
required cut in is -9°C and required cut-out is -11°C , the Low Pressure cut out setting will be
the saturation pressure equivalent to -13°C and the Low pressure cut in setting will be
equivalent to -9°C.

Pldes F R R IE G 10°C BFER S 2C, FRY > RTEREIC, »HRTER:-11
T, PIMBRY NR 2 ERLHRT-13CL ez B, @ MBS » R LEHRZ #HRE-9C

10.3 Where a Low Pressure cut out switch is used as a safety device.

R IRME X 2EE

To prevent harm to the compressor system from loss of refrigerant or to achieve a suitable
pump down, the switch should be set to stop the compressor above 0 Barg but no more than
0.15 Barg. The cut in value must be set as per standard 10.2

Blde: WAL ESIAER R E pfﬂf’j;rﬁ Seendp T, or s OB 2k 2 R 4 3t 0-0. 15BAR 4% &
10.1.1 Pressureregulating devices B+ # &% %

Pressure control devices e.g. evaporator pressure regulators and crankcase pressure
regulators must be set to the design conditions specified within the Test Project.

BAAFEELESFFRIAGRE S MRS A ER, HRBGRRES LR

10.1.2 Temperature Control devices § B 744 %

Temperature control devices e.g. electronic and mechanical thermostats must be set to
satisfy the design temperature specified, in addition a value + and — the design temperature
should be specified and any temperature controllers used should be set to satisfy these
specifications.

For example a required design temperature of 0°C + or — 1°C should be set to cycle
temperature as set-out in the below diagram.

«mfii"’tﬂ R4 RF 2 PRVEATHEL R TR P ERTEER - KRR 24/~
ERR P ERFRT
blav: g F RRGFER 5 0CA-1C, 52 K3 E A 4T W47
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+1 degrees C

Design Temperature = 0 degrees C

-1 degrees C - — —

11 GENERAL SAFETY & EQUIPMENT - &% > &2 £ &

Compliance with local health and safety standards must prevail at all times.

T ERE Fﬁu\e’ﬁ Pk fex 2 RE

A risk management assessment must be carried out each day prior to the start of competition. Any
hazards identified during these risk assessments must be isolated and rectified immediately.
FPRFVPRFEARGFILTR c ERR G- ST F RGBS HL -

There must be an evacuation procedure, along with the host country’s health & safety requirements
posted within easy access of each work area.

A BAEFRET Bl g o T KRREIATS 22 AR EL 2l & R

The nominated safety officer along with first aid station and first aid equipment should be clearly defined.
A g% 2T R ARBEERKA BT FEET -

Fire extinguishers suitable for the type of risks must be clearly identified and located.

ok Beag R VAl R M AR ok B

Any injuries sustained by either experts or candidates must be recorded in the first aid register
regardless of the degree of injury.

FIRAHAEERG > B RiEL 0 Y R ERKEE e

Competitors must use the appropriate personal protective equipment (PPE) as and when required,
EE e ¢ R DR A FERA
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