SkillsUSA
2015 Contest Projects

Heating, Ventilation

Air Conditioning and Refrigeration

Print this
Secfion

Click the “Print this Section” button above to automatically print the specifications for
this contest. Make sure your printer is turned on before pressing the button.



2015 SklIIsUSA Champlonshtps

HVACR Contest : o Shld]]sfj“‘

June 25, 2015 Louisville, Kentucky

A ROUP Contestant Procedure Sheet

_'_Evehtl #1: Brazing R Sponsor Harris Products

Group

Time_ Allowed: 60 minuies

This exercise involves your abili'ty to accomplish the following in the allotted time period:

Notes:

1.

-2

Read and follow a piping diagram
Selé_ct, msésure, cut, and assemble material
Use tools arid torch

Join piping with silver braze alloy and phosphorus-copper-silver braze alloy into a
feak-tight assembly _

During brazing the part must be held in the vise in the posmon indicated on the
drawing’ .

. Use all tools necessary

Follow drawing accurately
Work safely |

Clean up work areet when finished
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| HVACR Contest SlallsUSA
June 25, 2015 Loulsvnl_e, Kentucky T

Judglng Crlterra

Event #1 - Brazmg L R : Sponsor Harrls Products Group

A

Wear safety glasses 5 pomts max;mum

5 pomts lf glasses contmually worn.

‘0 points lf glasses not worn.

_ Layout tube cuts 5 pomts max1mum

5 pomts if contestant makes 7 cuts or less. _
-0 pomts if contestant makes more than 7 cuts

; :C[ean pnor to brazmg 8 pomts max1mum _

B ._8 pomts if contestant cleans alt parts by

a.) ‘using tube brush, sand cloth, (or abrasive pad), to clean ﬁttmg I.D. and tube 0 D

.b.} using deburring tool on tube ends.

"4 points if contestant cteans fitting 1.D. and tube O. D but does not deburr

-0 pomts 1f there is no part cleamng, {even if they deburr)

F lux requ1red connectlons 8 points maxrmum

8 pomts if contestant fluxes only connectmns where Safety Silv 45 is called out (reference alloy B call

~out on drawing)..
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'_ 4 points if contestant fluxes any connectlons where Dynaflow is called out (reference alloy A callout
. on drawing). . _
0 pomts if no flux is used on any connectlons where Safety SllV 45 is called out

'_.'-'Correct braze alloy selection - 8 pomts maximum

8 pomts if contestant uses correct alloys as shown on drawing.

<" 4 points if contestant uses Safety Silv 45 where Dynaflow is called out on the drawmg _
" -0 points if contestant uses Dynaflow on any steel to copper connection, (where Safety S]lv 45 is called

%

o out)

:'__Braze equ1pment use startup 8 pomts max1mum

Opemng tank valves

4 points if contestant stands to side of regulators when opening cylinder valves
0 pomts 1f”contestant stands in front of regulators when openmg cylmder valves

AdJustmq delivery pressure and llqhtmg torches -

4 points if contestant uses proper delwery pressure settmgs as llsted on the t1p chart at the ._
“braze station. (Air/acetylene 13 -15 PSI and oxy-acetylene 2-4 PS| for #2 tlp, 3 -5 PSI for #3 t1p)

0 points if-contestant sets acetylene delivery pressure other than above.







o 'f.f(o to 35) 5)
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EMERSON.

{limate Technologles

Judges Instruction Sheet

Event #2: Troubleshooting Procedure Sponsor: Emerson Climate
Technologies

DO NOT CHAT WITH CONTESTANTS OR TALK TO ANY SPECTATOR (could be instructor or
parent). Call for Technical Committee Member to answer spectator questions.

Total Your Own Score Sheet Print vour name on Score Sheet

Grading Instructions:
1. Safety:
a. Contestants must wear safety glasses. If not, DEDUCT 10 POINTS, then remind contestant.

2. Performance:

a. When contestant has proper size wrench available but uses adjustable wrenches, DEDUCT
POINTS.

b. Low side gauge to suction service valve. Leave attached.
¢. High side gauge to receiver service valve. Leave attached.
d. Did contestant verify system sequence of operation using wiring diagram?

e. Contestant does not necessarily have to troubleshoot in the same sequence as the score
sheet.

f. Did contestant verify operation of thermostat, L.P., and solenoid coil per contestant score
sheet?

g. [f contestant identifies the faulty wiring {o solenoid coil problem correctly, without completing
ALL of the performance functions listed, (A through M on the score sheet), ask him/her if
there are any other system checks they would want to do to verify the problem and ask them
to explain how they came to their conclusion.

h. When contestant indicates He/She is finished, Escort them back to the waiting area.

i. Deduct points for any performance checks that were not done by the contestant or correctly
explained per item G above.

j.  Normal conditions: 115 psig HP, 21 psig LP, 12.1 amps, 10°F SH, 10°F SC.
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o ”rﬁm'r@ zhéExpértst R Problem Statement

Event #3 Alrﬂow Superheat and - o | Sponsor Carrler Corporatlon _
Subcoolmg Measurements C . v -

'Tlme AIIowed 25 Minutes .

B '._Thrs exercise mvolves measurlng the arrflow of a typlcal mdoor fan sectron of a
“ residential type air — conditioning system and then measuring the ° ‘suction gas
' '.'-.superheat and “Ilqwd subcoolmg of the same air conditioning system. Choosmg
.= fromthe mstruments prowded you are to measure the. total airflow. of the air .
o :-'g_-_'_-.-_condltlonmg system the suction gas superheat as well as the Ilqmd Subcoollng
B :and then answer the related questlons on the attached procedure sheet

:':Procedure See next page |

f :l\:l_ote_s:- FRE F Follow aII normal safety procedures |
. 2.Usetools and/or instruments. properly.
LB Perform tasks in proper sequence.. e T
.. 4. Explain your procedure ‘and flndlngs o yourJudge R
: -j- -_-5 Return too[s mstruments etc to thelr proper p!ace When f|n|shed

Judges Notes

_-1_.'.'Have contestant read thls “Problem Statement and procedure sheet prlor to :_ o |
' _;startlng These sheets are not to Ieave the contest area. an

2 _':The “Procedure Sheet” is for the contestant to use as a worksheet Pface =
o contestant number in upper nght and affrx behind judges comp!eted score sheet.

3. Ctarlfy any questrons after contestant reads mstructlons and before the Judge
. starts the tlmlng for the event ' : _ _
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® -

Tum to the Experts, o 'Contesta'nt'SCOre Sheet

"'Event #3: Alrflow using Ve!omty Pressure _ :S_'ponsor..: Carrier_Co_rpo.r'ati'on
and measure Superheat and Subcoolmg BRSNS R R DR

25 minute max

_S_to_p Time o S | Conte_sta'nt#'
Start Time s F I P
Tota! o Judge'siniials.
o A Wear safety glasses R B o L | i(O'.tO 4) .

' '”Procedure for Measurlng Alrﬂow .

. :.-Di\ii'ded duct fortraverse reading = - . - I (O.to 9) |

A.

'B..  Hooked up tubes to meter correctly f. s nnas s (010 9)
“C.. Properly positioned Pitot tube and read T . (0to9)
D -Converted pressures to FPM and averaged properly e o (0to '13)_'-_
E “Calculated square footage area of duot properly R SR (4 to 9) -
~F.. “Calculated CFM correctly ) ol (0 to 9)
~.G. . “What should alrflow be? * 10% R IR A SRR

. -lIs this airflow acceptable for-a 2-ton- system'? N e B © to 13)

" H. Explamed consequences of too much ltoo Iltt!e alrﬂow Lo (0te13)

| _Procedure for Measurmg Suctlon Superheat

Uses and reads gauge manlfold correctly'? A R to 9)

_B.' Uses and reads electronic thermometer correctly’? EER L (O-to 4)
© Calculates the superheat and subcoollng properly and ) e (0 to 9)

correct]y‘? _
: (Safety Deduotlon) * - (0 to -10)
Total (110 max)
- NOTES:
1. Maximum score is 110. No fractional points are {o be given.

2. Judge should volunteer to hold Pitot tube for contestant, BUT contestant MUST instruct
judge about where to hold and how to position Pitot tube for each reading.

*Caution: Judges should watch contestants carefully; be prepared fo intervene if safety
is not being observed! (0 to 10 point deduction)
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HVACR June 25, 2015
. ... Velocity Pressures .

Velocity | YeIOCty | vglocity | Veloolty | vgjacity | Velooity | vgjonity | Velocity

Pressu};e (Ft/Min) Pressu¥e (FtMin) Pressus;e (Ft/Min) Pressu¥e (Ft/Min)

{in. wg.) (in. wg.) {in. wg.) ] (in,wg.)
0.01 400 | & 029 2150 0.59 3050 1.28 4560
0.02 565 0.30 2190 0.60 3100 1.32 4600
0.03 695 0.31 2230 0.62 3150 1.36 4670
0.04 800 0.32 2260 0.64 3200 14 4730
0.05 895 0.33 2300 0.66 3250 1.44 4800
0.06 980 0.34 2330 0.68 3300 1.48 4870
0.07 1060 0.35 2370 0.70 3350 1,52 4930
0.08 1130 0.36 2400 0.72 3390 1.56 5000
0.09 1200 0.37 2440 0.74 3440 1.6 5060 |
010 . 1270 0.38 2470 0.76 3490 1.64 5120
0.1 - 1330 0.39 2500 0.78 3530 1.68 5190
0.12 1390 0.40 2530 0.80 3580 1.72 5250
0.13 1440 0.41 2560 0.82 3620 1.76 5310
0.14 | 1500 0.42 2590 0.84 3670 1.8 5370
0.15 1550 043 2620 0.86 3710 1.84 5430
0.16 1600 0.44 2650 0.88 3750 1.88 5490
0.17 1650 0.45 2680 0.90 3790 1.92 5550
0.18 1700 046 2710 0.92 3840 1.96 5600
0.19 1740 047 2740 0.94 3880 2 5660
0.20 1790 0.48 2770 0.96 3920 2.04 5710
0.21 1830 0.49 2800 0.98 3980 2.08 5770
0.22 1880 0.50 2830 1.00 4000 212 5830
0.23 1920 0.51 2860 1.04 4080 2.16 5880
0.24 1960 0.52 2880 1.08 4160 2.2 5940
0.25 2000 0.53 2910 1.12 4230 224 5990
0.26 2040 0.54 2940 1.16 4310 228 6040
0.27 2080 055 2970 1.20 4380
0.28 2120 0.56 2990 1.24 4460

Notes: 1. Data for standard air (29.92 in. Hg and 70F)
2. Data derived from the following equation: V = 4005vVp

Area (RectanQ[e) =L X

144

Hs=11XCFMXAT
Ht =45 X CFM X Ah
CFM = Area (sq.ft.) X Velocity (ft/min) Hs = volis X Amps X 3.414 biu/watt

CFM = Volts X Amps X 3.414 btu/watt
1.1 XAT

Vipm = 4005 v Vp

Hs = Sensible Heat Ht= Total Heat Vp = Velocity Pressure  Ah = Total Heat Difference



Event #4: Electrical Troubleshooting, A/C

Troubleshooting

15 minute max

2015 SkilisUSA Championships

HVACR Contest
June 25, 2015 Louisville, Kentucky

Contestant Score Sheet

Wiring
Diagram
5 minute max

SkillsUSA

)

o

Sponsor: Lennox Industries

Stop Time Contestant #
Start Time
Sub-Total Judge’s Initial’s
Troubleshooti
Total Wiring Diagram
Safety Score Points
A. Wear safety glasses (0 or 10)
B. Safe work practices
a. Used tools safely (O or )
b. Practiced safe work procedures (0 or5)
Performance
A. Used tools and instruments properly?
a. Used screw/nut drivers, pliers, etc, properly (Oto 4)
b. Set meter correctly for ohms & volts (0to 8)
B. Troubleshooting
a. Followed proper troubleshooting procedures
(Read problem statement, set to “cooling”
Observe component operation) (0 to 10)
Use required testing equipment in logical pattern (0 to 15)
b. Correctly identified fault
I. Quotes “Unit miss-wired” = 15 points
ii. Quotes “Y1&Y2 wires swapped” = 25 points (0,15,25)
c. Explained findings to judge properly
. “Need to swap Y1 & Y2 wires at
sdbise -Pemmaee terminal strip” = 10 points (0 or 10)
C.Answered wiring diagram questions correctly?
Q1. Required power source for L34 coil? A B C (O or9)
Q2. Controls used in Low Ambient Kit? A B C (Oor9)

4
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Judging Guidelines
Event #4 — Electrical Troublieshooting - Wiring Sponsor: Lennox Industries

Time Allowed: 5 minutes

This exercise involves the ability to read a wiring diagram found on a Residential Air Conditioner.
There are 2 questions in this exercise. Determine your answers using the wiring diagram provided.
Indicate to the Judge the answer you have chosen for each question by pointing to the

corresponding letter A, B, or C. Because of the close proximity of the other contestants, please do
not say your answer out loud. Please indicate to the judge when you are ready to begin.

PROBLEM:

What is the voltage requirement of the 2" stage solenoid coil installed inside the compressor
labeled “L.34"7?

Q1

A 24 VAC 0 points
B 208-230/60/1 ' 0 points
C 24 VDC 9 points
Q2

What controls make up the optional Low Ambient Control kit?

A 549, RT14 0 pointsr
B 511, K159 | 9 points
C 540, HR1 0 points
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: ; June 25, 2015 Louisville, Kentucky
LENNOX))

Judge’s Guidelines

The problem consists of a new Air Conditioning system installed a month ago and the
home will not cool properly. The office advised the homeowner to turn the thermostat
system switch to ‘off” and the fan switch to ‘auto’. The problem is Y1 and Y2 wires from
the thermostat are reversed on the furnace terminal strip.

Before contestant arrival:
1) Set thermostat in mode OFF position, with fan set to AUTO position
2} Furnace and condensing unit access doors are removed
3) Furnace safety switch is in closed position
4) Manifold gauge set is attached

Safety ~ Score
A. Wear safety glasses (0 or10)
B. a) Used tools safely : (0 orb)
b} Practiced safe work procedures (0 or 5)
Performance
A. Used tools and instruments properly
b) Used screw/nut drivers, pliers, etc., properly? (0 to 4)
a) Set meter correctly when measuring volts or chms? (0 to 8)

B. Troubleshooting
Followed proper troubleshooting procedures?
Contestants are expected to:

1) Read the Problem Statement
2) Turn the thermostat to “call” for cooling
3) Observe System Components Operation (0 to 10)

Page 1 of 2 4
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HVACR Contest
June 25, 2015 Louisville, Kentucky

4) Utilize required testing equipment in logical pattern
i) Check for cooling call from thermostat.

(1)Measurement from Y1 and Y2 to C at
furnace and outdoor unit?

i) Check for line voltage at contactor?
iii) Check for 24v at contactor coil?
iv) Look at attached pressure manifold set?

v) Trace fault to Y1 & Y2 wires switched at
furnace terminal strip?

Correctly identified fault?
vi) “Unit miss-wired” - Award 15 points
viilY*Y1 & Y2 wires swapped at furnace terminal
strip” - Award 25 points
5) Properly explained findings to judge?
i} “Need to swap Y1 to Y2 thermostat wires at
furnace terminal strip” - Award 10 points

C. Solved wiring diagram circuit correctly?

Q1. What is the voltage requirement of the
2" stage solenoid coil installed inside the A B

compressor labeled “[.34"? c
Q2. What controls make up the optional

l_.ow Ambient Control kit? A B C
Note: Maximum score is 110. No Total

fractional points to be given.

Page 2 of 2

(0 to 15)

(0, 15, 25)

(Oto ‘iO)

(0 or 9)

(Cor9)

(110 max)
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HVACR Contest SkallsUSA
June 25, 2015 Louisville, Kentucky

Contestant Procedure Sheet
Event #4 — Electrical Troubleshooting, A/C Sponsor: Lennox Industries

Time Allowed: 15 minutes

This exercise involves the diagnosis of a typical problem found on a residential heating and air
conditioning system.

Read the “customer complaint” below. Using tools and/or instruments provided, you are to
determine the cause of the system problem. (Please do not actually repair the unit.) After
you finish your assignment, explain to the judge what the problem is, your method of
troubleshooting and what the corrective action would be.

CUSTOMER COMPLAINT OR PROBLEM

The problem consists of a home not cooling properly. The new system was
installed a month ago.

The dispatcher for your heating and cooling company instructed the customer to
turn the thermostat mode to ‘@8 and the blower switch to ‘auto’ until you could
arrive to troubleshoot. C’mi

Notes:

—

You will be working with “Live” equipment voltages. The furnace 120 volt door
interlock switch has been bypassed! Use Caution!

Follow all normal safety procedures

Use proper tools and/or instruments

Perform tasks in proper sequence

Explain your diagnosis to the judge

Return all tools, instruments, etc. to proper place when finished

ok Wi

Judge's Notes

1. Have contestant read CUSTOMER COMPLAINT OR PROBLEM statement

2. Clarify questions before beginning

3. CUSTOMER COMPLAINT OR PROBLEM statement must not leave immediate
contest area




LERNOXD

Event #4: Electrical Troubleshooting, A/C

Stop Time
Start Time
Sub-Total

Total

Safety

2015 SkillsUSA Championships

Troubleshooting

15 minute max

HVACR Contest

June 25, 2015 Louisville, Kentucky

Contestant Score Sheet

Wiring
Diagram
5 minute max

Contestant #

.w;m'
__%

SkallsUSA

Sponsor: Lennox industries

~ Judge’s Initial's

A. Wear safety glasses

B. Safe work practices
a. Used tools safely
b. Practiced safe work procedures

Performance

Troubleshooting +
Wiring Diagram

A. Used tools and instruments properly?
a. Used screw/nut drivers, pliers, etc, properly
b. Set meter correctly for ohms & volts

B. Troubleshooting
a. Followed proper troubleshooting procedures

(Read problem statement, set to “cooling”

Observe component operation)

Use required testing equipment in logical pattern

b. Correctly identified fault

[. Quotes “Unit miss-wired” = 15 points

Ii. Quotes “Y1&Y2 wires swapped” = 25 points

c. Explained findings to judge properly

. “Needtoswap Y1 & Y2 wires at

Score

sulh . Bmace terminal strip” = 10 points
C.Answered wiring diagram questions correctly?
Q1. Required power source for .34 coil? A B C
Q2. Controls used in Low Ambient Kit? A B, C

Points
(0 or 10)

(0 or 5)
(0 or 5)

(0 to 4)
(0 to 8)

(0 to 10)
(0 to 15)

(0,15,25)

(0 or 10)

(O or9)
(0 or 9)

4
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June 25, 2015 Louisville, Kentucky

LENNOXD

Judge’s Guidelines

The problem consists of a new Air Conditioning system installed a month ago and the
home will not cool properly. The office advised the homeowner to turn the thermostat
system switch to ‘off’ and the fan switch to ‘auto’. The problem is Y1 and Y2 wires from
the thermostat are reversed on the furnace terminal strip.

Before contestant arrival:
1) Set thermostat in mode OFF position, with fan set to AUTO position

2) Furnace and condensing unit access doors are removed
3) Furnace safety switch is in closed position
4) Manifold gauge set is attached

Safety Score Points
A.  Wear safety glasses (0 or 10)
B. a) Used tools safely (0 or5)

b) Practiced safe work procedures ' (O or5)

Performance

A. Used tools and instruments properly
b) Used screw/nut drivers, pliers, etc., properly? | (0 to 4)
a) Set meter correctly when measuring volts or chms? (O to 8)

B. Troubleshooting
Followed proper troubleshooting procedures?
Contestants are expected to:

1) Read the Problem Statement
2} Turn the thermostat to “call” for cooling
3) Observe System Components Operation (0to 10)

Page 1 of 2 4
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HVACR Contest
June 25, 2015 Louisville, Kentucky

4) Utilize required testing equipment in logical pattern
i) Check for cooling call from thermostat.

(1)YMeasurement from Y1 and Y2 to C at
furnace and outdoor unit?

i) Check for line voltage at contactor?
iii} Check for 24v at contactor coil?
iv) Look at attached pressure manifold set?

v) Trace fault to Y1 & Y2 wires switched at
furnace terminal strip? (0O to 15)

Correctly identified fault?
vi) “Unit miss-wired” - Award 15 points

vii)*Y1 & Y2 wires swapped at furnace terminal
strip” - Award 25 points (0, 15, 25)
5) Properly explained findings to judge?
i) “Need to swap Y1 to Y2 thermostat wires at
furnace terminal strip” - Award 10 points (0 to 10)

C. Solved wiring diagram circuit correctly?

Q1. What is the voltage requirement of the
2nd stage solenoid coil installed inside the A B C

compressor labeled “L.34"? (O or 9)
Q2. What controls make up the optional

Low Ambient Control kit? A BZC (0 or 9)
Note: Maximum score is 110. No Total

fractional points to be given. (110 max)

Page 2 of 2 P 4
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':20125-':Sk_lllsUSA Champlonsihlps
._ff:;H\_(ACR Contest -

'::-fFoIIoW'aII norm'al safety. hrocedures S o .
~Treat the Judge like a customer: explaln the problem thoroughly and clearly
- When fln:shed return the unlt to the conditlon it was in when you began

th'e"s'--tbd.ud'g'e: |

S "'ead the‘ “Prob em Sta e_ment” sh'own abov_e" e e
'_jAsk the contestant to respon_d to all of the five (5) items listed above, B >
B _This document and’ the electr a'l_:'dlagram must not Ieave the contest area o AT




| _'"”f':HVACR Contest -

RSES June 25,2015 Louisville, .Kentucky

zx-The HVACR Tramlng Authorlty

'Judges :Scorlng Instructlons
s Conftdentral

: 0_1.'5 SklllsUSA Championshlps _..ﬁ.

¢ Contestant should be .famltfar v_v_
;f-' electromc Ieak detector @ pomts

A nd:ng the leak with Ieak detector 4 pomts

': fNote —~Contestant does not need to ﬁnd the exact teak to qet alt pornts

__e bas:c operat;on of an .

d) Contestant shoutd know é%?d demonstrate the process for s







S HVACR Contest
-'j-_June 25 2015 LOUISV]||e Kentucky

Sy :_"Perform recovery through a complete pul! down

2015 SklIIsUSA'Ch'amplonshlps

i openrng and ciosmg C&D valves) i

_the system down to below 4 mches of vacuum -3 pornts
b) If they do not open valve on tank or manrfold @ pomts

_:'; -’EPA reqwred recovery pu!! down Ievel for thls system

_(Judge is: to drscharge a small amount of refngerant rnto hoses by";'-.'i

S = “a) Contestant fo | run a recovery on the system they must.pull -

iy Thrsi system_ contarns 52 oz _of_refrrgerant (Iess than 3 pounds)'

. (0 ‘ 4) |

- a) Accurate!y measure a deep vacuum 2 pomts
- _f_:' b) Ensure is trghtand dty 2 pomts

B c) Term of measurement used rn a vacuum gauge rs a mrcron e

i ﬁpomt‘s

e ;_l_':’-O_"-":.::-'-"Check vacuum pump for performance :

- “Use a vacuum micron gauge directly on the vacuum pump A good TR

s g pump should be able fo puﬂ below 1 OO mlcrons 3 pomts

R : Page 3 Ofs Sl
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: V v'lf Nameplate |nformat|on ls not avaﬂable how IS the proper (0— 5)
S '--'..,--'charge determmed'? SRR T e e e e T T

3 pomts :-' 'Z'

b) TXV SubCool

igldentlfy the type.'of refrtgerant |n tanks

: _'(Contestant wn'l take a pressure temperature readmg on three -
i }:_tanks of refngerant and determme the type of_refngerant m the

T .a) 'F“If_ contestant knows how to determme'refngerant by
'essure*temp method ;-__-eward 4;pomts

b_) ___-f cohteétaht knows process but. dees not get readmgs S
o ‘correct. (Atleast 2 of the three: refngerants must be: correctty-} AL
g rdent:ﬁed to get aﬂ pomts for thrs sectfon )-- award@pomts e
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5 VACR Trammg Authonty :

S 45 minute max’

_-Safety Glasses = S

.ldentlfy correc refrlgerant type for
"Connect gauges proper[y to: system
'_Check system for _refngerant leak’
Connect: recovery unit to system and tank
: ;_-_P.roper Use of Pressure Vessel" i
G. Tank Pressure Ratlng'? ;
T-an'kf. Certlflcatlon--*Date -
ype of: Refrlgerant_ln' Tank‘? i
Perform Tecovery through a compiete pull down
-EPA requlred level unlt must be: pulled ‘down 1 0?
or_rectly con'nect vacuu p_ump and vacuum gau:ge:;«
Y Pu'l"pose offpu[lmg a vacuum on the system’?

:--_.__“Check vacuum pump for performance
"'-:--:__Complete evacuation of the system

] --_:_"'--'Proper refrlgerant & charge for thls unlt'?‘
'.'__.:-_'Procedure for checkmg refngerantlm[ ina system’? T
"~ ‘Procedure for cleaned refrlgerant ina workmg system‘? _;_{ S
: "'-'Nameplate is not avallable, how is charge determmed? js e
'-Replace all tools to thelr orlglnal Iocatlons R

e Subtotal."f' o dosmaxy
R X ldent|fythetypeof refrigerant mtanks o BE i (0 —7)
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- The HVAEK 't'rammg rAutIsorlty P rob Iem Stateme nt

Event #7 __Refrlgerant Procedures Sponsor RSES

Time allowed 45 mln:utes

Read thls entire "Problem Statement page and cianfyanyquestlons youhavewuh yourjudge
_._before startlng thls event T s T T R e

i ':'?.Notes :

FoHow aI! normal safety 'procedures
Use proper tools and r__mstruments
,Perform tasks in proper sequence. s
_Explam :;youri'p_rocess to the judge as you proceed :

Recovery unit. _and cytmder_ :
“Vacuum pump
- ‘Manifold set -
E!ectronl” vacuum gauge
Electronicscale - =
' _--Electronlc Ieak detector

‘_"_::li'Contestant is to

:Check' system for refrlgerant leaks '_smg electronlc Ieak detector ST
200 '_Properly hook-up. the Recovery Unlt'and Cyllnder to the Package AC system and
G ;_'__-_’;recover some refrlgerant _ Sl
. 30 ¢ Properly hook-up Vacuum Pump & Vacuum Gauge evacuate the system to rndustry
. _standard also check for'vacuum leaks. _ A

A '-.-'-"Properly hook—up refrlgerant cylrnder and recharge the system

o5 Identify 3 types of unknown refrigerant. - : R e S

6. Answer some questlons the judge has for you regardmg the processes you have just R
S _completed ' EERIiRuE S et - o

Return thrs sheet to Judge when you flmsh thls event'
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- ?‘““ “ff'_'_“_'"#_‘_‘_“_*"""‘y Problem Statement

".'-.;*;:Event #7 Refrlgerant Procedures e Sponsor RSES

__'j:_:Ttme allowed 45 mlnutes

-'Whlle waltmg for Event #7 contestants should carefully read thls “Problem Statement and
R '-_organtze their. thoughts as to what actions they will be asked to perform When called into th|s
7 oevent, contestants will be. glven another: ‘copy of this sheet for reference during the contest
5;; 5’Centestants should c[arrfy any quest[ons wath the event Judge before startlng thlS event

':he serwce manager has mformed you that thls system has a leak You ll need to
' recharge the_system and ready the

;ftnd the Ieak recover: the remalnlng T f -'gerant ey
_'_system for normal operatlon S

o_llow all normal safety procedures
' Use proper tools and/or lnstruments 7
3. Perform: tasks | in proper’ sequence S
L :'.EExplam your. process to.the Judge as you proceed S e

:'Return tools and "nstruments t ) proper place =hen ' 'mshed i

i'---'l'h|s_exercrse |nvolves usmg 'the' followrng tools"and equPment

: -"’-Package alr cond|t|omng unit

" Recovery unit and cyllnder

. e Vacuum pump

e Manifold set e

: _’_'_6-_"_‘Electron:c vacuum gauge
. ,-‘"-Electronlc scale «

Electronlc Ieak detector _

Contestant |s to

SRS "_1 e _';_"Q'Check system for refrlgerant leaks usmg electronlc Ieak detector A
Rty 2. _i;'.'Properly hook-up the Recovery Unlt and Cyl:nder to the Package AC system and
-_3*_recover some refngerant e
30 Properly. hook—up Vacuum Pump & Vacuum Gauge evacuate the system to lndustry R
. standard, and check for vacuum leaks. = SRR
" Properly hook up: refngerant cylmder and recharge the system
-ldentlfy 3 types of unknown refrlgerant DS A
- “Answer some questlons the ;udge has for you regardlng the processes you have Just -_i TR
completed i Pl o = - :

DO NOT REMOVE THlS SHEET FROM THIS CHAIR!.!_'!:'_:__-:'_:f."_f?ﬁ'
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