Al Mustaqgbal University

Subject: Maintenance AC System
Name of lecturer: Mustafa M.G

College of Engineering & Technology Stage : 3rd
Air Conditioning and Refrigeration Engineering Lecture No:
Techniques Department Date: / |

P JL< 0 Rubber soles - when working on any part of an electrical system.
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Cud .w\i\-[] Electric shock resistant - when working on live hlgh power devices.
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(- =+ 0 When welding, use long gauntlet leather 'gloves‘.5 L3 e ab\23
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AR T %T?‘\D Working with hot or cold substances, use thermally insulated gloves.
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Safety Shoes: Below are a few recommendations

-

that are important when choosing the right pair of shoes for non-office
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O Steel toe - when handling materials. é’ L Sis” ALis

O Ankle support - when climbing ladders.
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Electrical Safety

Many accidents are the result of carelessness. It is easy for a person to focus
on the work and forget about safety. Therefore, you must train yourself to
always do things in a safe manner. Look for the hazards around you and

understand the safe work practices required to do the job properly.
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Prior to working on electrical equipment, you must:
O De-energize the equipment by unplugging it a:nq shptt’ing off the circuit
(4 Lock out the breaker or disconnect so no one else can restore power
while you are working. This can be accompljsheq with a lock system at the Sls§
power panel or taping the panel shut. b= gy ey e m: ;’ﬁ”iﬂ'gﬁ‘@
iy Verify with a voltmeter that the power has been disconnected.
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bfeaker or the disconnect switc
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fl Ground the equipment or make sure the grou jl wlre s co[lnected toa, \_“ F®
“J*"W" (wyl LS 1sar 95 &

good earth ground.

B Look for wires that are frayed, worn, or brittle and re lace the e V&

) G2 rayed, worn, or bS48 . ARl At

:; ») M@ @ Use tools that have Insulated handles.

" L™ - Some Rules for Safe Practice and lo Avold Eleclric Shock

1) Be sure of the condition of the equlpment and the dangers present

BEFORE working on the equipment "disconnected” ¢ clrcuits Kill many L
) ds! JG 2254 5%] JUpk Y1 Sl Viodar2 2@
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people.
2) Never rely on safety devices such as fuses, relays, and interlock

systems to protect you. They may not be working and may fail to protect
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when needed most. oty S\ b1 A At 'da':.n:‘/f:j’ is

3) NEVER remove the grounding prong of a three-wire wall plug. This

eliminates the safety-grounding feature of the equipment and mjke\si ita
M(’ UDMU’W\-L’M/}/"-:‘J—J’ Yy u#‘- . f"'é@
potential shock hazard. b D) Ermn e & 5

4) Do not work on wet floors. Your resistance to electrical shock is
substantially reduced. Work from a rubber mat or on an insulated floor.

5) Don't talk when working on ‘electrical systems. Don't let yourself be )
auted = Lo bo JsZ @D
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6) Always move slowly when working around electrical circuits. Rapid

movements may lead to accidental shocks. > '2- b )/ »e Lenriaey ) = (&
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Ladderg
Even simple stepladders can be dangerous If not used properly. Fo||ow

distracted.

)
these basic rules: L, Viyslsleh)

(] Never use a ladder that Is damaged In any way and always inspect it
"o G
before use. .1, )\ﬁ;wb' I, s\ L) L, (s (IdZ D
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ways use safety features (safety feet, s readers, ockli Lo
ty prij S‘ w”l‘ P i /'..wf)“ U s Lo ¢t

do not use if they are missing or damaged. (Jidsaesy ¢ =15 SN

@ Don't exceed the weight limit - there shguld be a label showmg the 93 NS
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maximum weight. Spanli 212 ,‘”‘ ! Wint, oo
@ Face the ladder when going up or down. 3 D103 3\ (L_b),»_.‘)'y [INZ w
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@ Never try and move the ladder while you are on it. e PRIN S < U=

@ Do not use a metal ladder when working on live electrical wires
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Welding, Cutting, and Brazing
.@f "Three Fs" of Weldmg ' m'!fdl;.. Jl,.;.; Wall\,'sL) éllj'\_. F D
Fire (from flame, sparks and hot slag) Ju.,_,w ab\Y) » Mol\ oot (_’-}4.1 @
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@ Clean all flammable substances from the work surface. <L o ln e

@ Remove combustible materials from the area.
G Keep a sand bucket and fire extinguisher nearby. e, 05\ cuw s .u,,,-c.a
= /s
_E Wear fire resistant cloth|ng
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Fumes (from heated metal) aee ) e dhaddels G Ty
@ Work area should be well ventilated. % [ARN I TR WS- Ly—b J_»—u\—- @

@ Wear approved respirator if required. Gl £ 42713 det)l Cos <85 55 D

l Sto working if u feel |I|
ce (prevent i lnjunes to the face and eyes) 2N sl o 85l L-; S\

@ Wear a face shield to protect against sparks and “"‘-‘i =\ s
d ¥ g Hiing Fﬁﬂﬁlgf Utew Ln DU c2GLD b

2 Goggles may also be needed when chipping or cutting metal. @
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Other Welding Dangers

Walch out for these oﬂller weldlng dangers:
g K 31 Eloctric shock (when arc wor‘ng)

) Make sure equipment s in good condition and properly grounded.
(4 Don't work In wet aroas. Dab Vs G Zaselien s Lo
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M\ Explosions (when gas weld;;\‘g)

y,s PRESSURE VESSELS AND PIPING

¥ Don't wear metal items such as jewelry or watches.  J aoses 5Ll 2= %0

P ol }-""
8 Wear insulated gloves. 2 :L:A/‘ )\:,_.‘:J voR
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@ Check the material safety data sheets for handling of the gas you are 200
using. A:"‘*“'Mc/vlo)'J\stJlr—L-J Solyaus Ly 2N\ L‘v'..)_bj Lus ARBT
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8 Handle compressed gas cylinders very carefully. R 2K ,._,é; o b=

3 Always tumn off the gas when not lit. (> ®»% L‘J'Jﬁ‘——-'ULuL'te L@

WL’}/’} ‘H__H(\A.’)' '))LV //

spby =Ly
Refngerant cylinders ~
Pressure vessels and piping are part of many systems that are serviced by
refrigeration and air-conditioning techhicians. For example, the
temperature/pressure chart indicates that the pressure inside the cylinder at
110° is 226 psig. This pressure reading means that the cylinder has a

pressure of 226 Ib for each square inch of surface area.

Cylinders too large to be carried should be moved chained to a cart, Figure
1. If a refrigerant cylinder ever falls off the moving car, the protective cap will
protect the valve from breaking off and becoming a projectile. Ihe cylinder
will have a tendency to rock back and forth when it falls because of the

momentum of the dense liquid contained within i!. Itis this rocking action that

may cause the valve to break off. If the cylinder falls accidentally, the

protective cap will also prevent the vaporization of all the liquid in the
cylinder, which can displace the air we breathe and cause death or personal

injury. The air is displaced because the refrigerant vapor is denser than the

air, The protective cap must bo secured, RRTUTY s e vaadiad e v
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PROTECTIVE CAP
| CYLINDER ——
CHAIN ——
APPROVED CART

Figure 1. Pressurized cylinders should be chained to and moved safely on an approved cart.

The pressure in a cylinder can be thought of as a potential danger. It will not
become dangerous unless it is allowed to escape in an uncontrolled manner.
The cylinder has a relief valve at the top in the vapor space, Figure 2. If the
pressure builds up to the relief valve setting, the valve will start relieving
vapor. As the vapor pressure is relieved, the liquid in the cylinder will begin
to vaporize and absorb heat from the surrounding liquid, producing a cooling
effect. This will reduce“the pressure in the cylinder. Relief valve settings are
set at values above the worst typical operating conditions and are typically
more than 400 psig.

The refrigerant cylinder has a fusible plug made of a material with a low
melting temperature. The plug will melt and blow out if the cylinder gets too
hot. This prevents the cylinder from bursting and injuring personnel and
property around it.
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Figure 2. Relief valve

Applying heat to refrigerant cylinders while charging a system to keep the
pressure from dropping in the cylinder is an ext;en_iély dangerous practice. It
is recommended for the above purpose that thé cylinder of refrigerant be set
in a container of warm water with a temperafure no higher than 90°F (see
Figure 3).

WARM WATER
NOT OVER 90°F

Figure 3. A refrigerant cylinder In warm water (not warmer than 90°F).
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g ) N} o'»#+ Nitrogen and Oxygen cylinders

In addition to the pressure potential inside a refrigerant cylinde
tremendous pressure potential inside nitrogen and oxygen cylinde
are smd at pressures of 2500 psig and must not be moved unless the
protective cap is in place. They should be chained to and moved otl carts
designed for the purpose, Figure 1. Dropping a cylinder without the protedtive
cap may break the valve off the cylinder, and the pressure insid"e\ f:aﬁ propel
the cylinder like a balloon full of air that is turned loose, Figure 4._The

pressure of nitrogen must also be requlated before it caﬁ' be used, Figure 5

because the pressure in the cylinder is too great to be 'coﬁnecte;d to a system.
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If a_person allowed nitrogen under cylinder pres,s'tjré‘to enter_a refrigeration
system, some weak point in the system_éodfd burst, which could be
particularly dangerous if it were at the corﬁpréssor shell. Figure 4.9 shows
nitrogen_tank pressure of approximately 2200 psi being regulated_down to
about 130 psi. Notice the downstream safety_pressure relief valve that
protects the system and the_operator._Oxygen also must be regulated

because of high pressure._In addition, all oxygen lines _must be kept

s absolutely oil free. Qil residue in an oxygen requlator connection may cause

"?/ an explosion, which may blow the requlator apart in your hand.
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NITROGEN CYL S

VALVE BROKEN OFF — %

Figure 4, Cylinder valve ls broken off, the cylinder becomes a projectile until pressura is exhausted.




Subject: Maintenance AC System

Al Mustagbal University Name of lecturer: Mustafa M.G

College of Engineering & Technology

Air Conditioning and Refrigeration Engineering E;?:?Erei ?':‘r;i
Techniques Department Date: / | I

REGULATED PRESSURE 06
FOR LEAK CHECKING UK PRESSURE

GAUGE READING

PRESSURE
REGULATOR

Figure 5. A nitrogen tank with pressure regulator and safety vdov.iv‘nstream pressure relief valve.

Oxygen is often used with acetylene. Acetylene cylinders are not under the
same high pressure as nitrogen and oxygen but must be treated with the
same respect because acetylene is highly explosive. A pressure-reducing

regulator must be used, EigUre 6.
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PRESSURE
.~ REGULATOR

Figure 6. Pressure regulators on oxygen and acelylene tanks,




