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Subject Name of the subject Practical
code : Cont. | Final

assess BXam.

7276 | Installation of RAC Plants | 25 25

4 avs
To provide the students with an opportunity to acquire knowledge, skill and auitude in the area of !
' installation of refrigeration and air conditioning plants with special emphasis on: i
insulating materials used in refrigeration and air conditioning installation

installation of refrigeration and air conditioning components
installation of split type air conditioner
installation of cold storage equipment

Instailation of multiple temperature unit

B SHORT DESCRIPTION

+

| Concept of refrigeration and air conditioning plant insiallation; Insulating materiats; Tnstallation of
| compressor; Installation of condenser; Installation of evaporator; [nstallation of split type air conditioner;

‘B Installation of ice cream factory; Installation of cold storage; Multiple unit installation; Installation of air

{ conditioning plant.
DETAIL DESCRIPTION

| Theory:
Understand the concept of refrigeration and air conditioning plant installation.

1.1 State the meaning of installation of a refrigeration plant.
1.2 Qutline the importance of proper installation of refrigeration and air conditioning plant.
1.3 Mention the types of installation of refrigeration & air conditioning plant.

1.4 Describe the different types of installation of commercial refrigeration and air conditioning plant.
Understand the ins'l'.llatin.g materials used in refrigeration and air conditioning installation.

2.1 State what is meant by thermal insulation.

2.2 Outline the importance of thermal insulation in refrigeration and air conditicning work.
2.3 Describe the mechanism of insulation viz. mass insulation, refrigeration insulation and vacuum insulation.
2.4 Mention different types of insulating materials. ’

2.5 Describe different types of insulating materials.

2.6 Describe the properties of insulating materials.
2.7 Explain the effect of various parameters on thermal properties.

2.8 Mention the econcmic insulation thickness.
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Understand the installation of compressor in refrigeration and air conditioning plant.

Mention the factors to be considered to install a big compressor.

Mention the steps of installation of a big compressor.

Describe the procedure of preparing foundation to instali a bi g compressor motor.
Describe the alignment checking procedure of a installed COMPressor.

Describe the vibration minimizing methods of a compressor.

Understand the concept of condenser installation,

Mention the factors to be considered to instal] a condenser,
Mention the steps of installation of a shell & tube condenser.

Mention the steps of installation of an atmospheric type condenser

Understand the concept of evaporator installation.

Mention the factors to be considered to install an evaporator.
Mention the steps to install a force type evaporator.

Describe the condensate drainage procedure of a finned coil evaporator.

Understand the concept of installation of water pamp-motor set used in refrigeration and
¥ air conditioning plant.

Mention the factors 10 be considered in selecting the location of the condenser cooling water |,

circulating punip.
Describe the installation process of a chilled water circulating pumpmotor set.

Describe the alignment checking procedure of a chilled water circulating pump-motor set.

Understand the concept of installation of a split type air conditioner.

Mention the factors to be considered to install a split type air conditioner.

Mertion the steps to install a out door unit of a split type air conditioner.

Mention the steps to install a indoor unit of a split type air conditioner. _
Describe the piping connection procedure of a split type air conditioner when the outdoor unit is
installed above the indoor unit.

Describe the. procedure of piping of a split type air conditioner when the outdoor unit is installed JE

below the indoor unit.

Describe the procedure of piping and insulation of a split type air conditioner when expansion
device use in outdoor unit,

Mention the distance limitation between the outdoor and indoor unit of a split type air conditioner,

Describe the techniques of installing a condensate drainage system.

Understand the concept of installation of an ice cream factory.

Describe the installation procedure of a condensing unit of ice cream factory,
Describe the installation procedure of a cooling unit of ice cream factory.

Describe the pipe/tube instailation of ice cream factory.

ot




o

|

i385 20 o U I b b e St 10
P TS FOW R T T TR

W T T MR TV s

d
¥
B
;
"

1l

T ————— p—

Understand the concept of installation of cold storage equipment.

9.1 Describe the wall insulating method of a potato preserving cold storage.
9.2 Describe the compressor motor set installation of a cold storage using NH: as a retrigerant.
03 Describe the installation procedure of oil separator.

9.4 Describe the installation procedure of a condenser of a cold storage.

9.5 Describe the installation procedure of 4 pump-motor set for condenser cooling water circulation. l ‘
f

9.6 Describe the installation procedure of cooling unit of a potato preserving vold storage.
97 Describe the installation method of suction riser and discharge riser.

9.8 Describe the instailation method of piping of condenser to receiver.
Understand the concept of multiple unit installation.

10.1 Mention the important points to be considered tor multiple unit installatwen.

10.2 Describe the generil rule to be foltowed in piping of refrigeravon and air conditioning svsiem.

10.3 Describe the installation method of suction line when the evaporatar is located above and below |

the compressor.

10.4 Describe the instaliation method of multiple evaporator for individual suction line and common | i

suction line when installed in same level.
10.5 Describe the installation method of multiple evaporators at different levels connccted 10

COMMON SUCTION Tiser.

10.6 Describe the installation method of multiple evaporator at Jifferent levels connected to a double |

suCtion Nser.

10.7 Describe the installation method of discharge and suction piping for compressors connected in parallel.

10.8 Describe the water piping arrangement of direct return and reverse return methods.

10.9 Describe the installation method of a condenser cooling water piping system.
Understand the instaliation of air conditiuning plant.

11.1 Mention the factors to be considered to install an air handling unit (AHU).
[1.> Describe the procedure of installation of an air handling unit.

11.3 Describe the procedure of installation of an air filter.

11.4 Describe the procedure of instaliation of a fan coil unit iFCU.

i1.5 Describe the procedure of installation of cooling tower.

11.6 Describe the procedure of installation of a package tvpe air conditioner.

¥ Practical:

1.

Pecform the wall insulation of a cold storage.

1.1 Make wall preparation to insulate a wall.

1.2 Apply bitumin on the wall and on the insulating material.
1.3 Fix insulating material on the wall.

| 3 Make wire netting on the insulation of the wall.

1.5 Perform plastering on wire net of the insutated wall,

8l |




Perform the installation of a externally driven compressor motor set.

2.1 Make an angle frame of iron to install an externally driven commercial COMPressor.
2.2 Make holes on the angle frame of iron to install the compressor.

2.3 Make holes on the frame to instal the mctor with adjuslrﬁcnt facilities.

2.4 Perform flocr preparation 1o fix the angle frame of iron.

2.5 Install compressor and motor on the angle frame of iron.

2.6 Align the compréssor motor set. '

2.7 Adjust belt tension.
Perform the installation of a shell & tube type condenser.
3.1 Make floor preparation to instail the condenser.

3.2 Put the condenser on the prepared floor.

3.3 Fix the condenser with anchor bols,
Perform the installation of a fan coil unit.

4.1 Make ceiling preparation to install the fan coil unit.
4.2 Put the fan coil unit with the ceiling.
4.3 Fix the fan coil unit.

Perform the installation of water pump set.
3.1 Make an angle frame of iron to install pump motor set.
5.2 Make holes on the angle frame to install the pump motor set.

5.3 Make the floor preparation to install a prepared iron angle frame.

3.4 Fix the iron angle frame on the floor.

5.5 Install the pump motor set on the iron angle frame.

. 3.6 Align the pump motor set,

Perform the installation of split type air conditioner.

6.1 Prepare angle frame of iron for cantilever mount outdoor unit of a split type air conditioner.

6.2 Fix the angle frame on appropriate place.

6.3 Install the out door unit on the iron angle frame.

6.4 Install the indoor unit with the ceiling.

6.5 Connectrefrigerant tubes between the out door and the indoor unit.
6.6 Perform the wiring.

6.7 Start up and check the unit.
Visit a cold storage and make a report ahout installation.

Visit a central air conditioning plant and make a report about installation.
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(Understand The Insulating Materials Used In

Refrigeration And Air Conditioning, Installation) |

3.0 G (Introduction) 8
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T SIANIA (Higher temperature) 7 {9 Siomma (Lower temperature)
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thermal insulation refrigaration and air conditioning work) 8
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.0 TSR ez Tafor WIBRTE (Mention different types insulating materials) 8

Siof ST T (AT Nt THTS AT 70 | TTHe 948G TSR W24 SIATIA AR ATE T T o g
LS 4TF | T (IR TG SN O R 3@w et @t 3 e zn, v o7 98 (9 Ot
AR FACS T 6 SR ARAHE G @1y W T O GofFAR omid o wge e = | e I
T S I TS A ST GG TS (A T AR T AT TS (@ AP IR A e Wi
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(@) o orfiw FEFBRB (Low thermal conductivity) § (IR AmTda Ty fea @19 aawaR @=erer A ©i
LT AT AR FeE e Fsbiel a |

(¥) TS (Moisture freeness) § TE AT+ TAffere «ib Zepafle dbfamms.«n anfe sorwtiefl g |

(") % @ WFS (Strength & Rigidity) § (1N (T TR AHBIRT @ Afrbifi 36 Tonf =w
FLARTANE T ATE, T (PN TIFIRA 2SS FI0e TN |

(X) TEIERAT (=1 FAR FAE! BT (Low moisture adsorption capacity)

(B) TTHM LTS QNS | FA (Resistance of fungus)

(5) FTH LR &S TR
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() 1% Ga1RLA1Y (Resist head flow)

() TEA/NETAT A TN @Y (Prevent surface condensation of the duct/pipe)

() wEwrITTR ﬂﬁ? {Add structural rigidity)

(%) F7 @ % f’IEY (Control vibration and noise)
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(F) 9B BH (Glass WUOU
(¥) % (Cork)
(%) QAT ¥ SBIFR A AT (Expanded polystyrene or thermocole)
(%) #8w@R= (Polyurethane)
(&) (WTTRT (Phenotherm) |
1L T oree W e sfFniem g R ww ) Rfey R atrer w e mmer

A w7 TN T BT oo TW | TR @I W TR SR WHETR W W §e7 o
AT W |

[nsulation

Pipe

fom 5 2.2 1%t THETw
ZTR B 1 LT T T ORI SRS Wit orat Zge 8

-Table-Recommended thickness of thermocole (in mm) for pipe insulation

Temp. of fuid Nominal Pipe sizes in mm (inches)
in pipe °C I5 30 25 32 40 50 65 75 100 135 150
05" 075 ¥ 125 157 2 25 ¥ 4 57 g
20 35 125 |35 |35 |25 |25 |40 |40 |40 350 T30
10 25 |25 |25 |40 |40 |40 |40 |40 |30 1350 |30
0 a0 |40 |40 |50 |50 |50 [s0 |s0 |50 [s0 |75
710 50 |50 |50 S0 |65 |65 |75 (75 |75 |75 175
720 T [s0 |s0 |65 |75 |75 75 195 175 100 |00 T100
30 65 |75 |75 |100 |100 | 100 |100 | 100 |100 |100 1125
40 75 |75 | 100 | 100 | 100 | 100 | 100 | 100 |125 | 135 [ 125
250 100 | 100 | 100 | 100 [ 108 | 100 | 125 | 125 | i35 150 | 150
60 100 | 100 | 125 | 125 [125 | 125 |135 | 125 (150 [ 150 | 150
T 125 [ 125 | 125 | 125 | 125 | 125 |150 | 150 | 150 | 175 1175

2.8 A%y arat Tt UBRRITR 2 (Describe different types of insulating materials) 8

e ISR (Insulating materials) 3 ARSI FIHSTR TEER FIHT (3 THTSONT TR
fafern WBrs ae | o Mt Ao wivt TR W AT SRR R Wk | ST ©e et e
e TfiR v o wfe e oo fam T, T 00 et SR s ST T R WS gwiE
RaieR feetmr TG ¢2F (@ 19 @ A | @ Fen sl F W8 W T @9 AR o BNeE 3
cew B ooty gRITRie w1 zu, s fEmieR 3fere 37 o B TR 3 werRes <9 IR 90 @ |
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TP A (Heat transfer) fE7 a7 7m0 |

s | Af&9TT 9 FTF (Conduction)

3 | #fI5EH I FACSIE (Convection) 8

v | fifedet Tt ASEE (Radiation)

T TSI 9% BRI ¢ I, AT A OFF oW TOG I 70 BTG WCRF AW (S0 Tp @ wwrEr
APGTSY W & WRTE SETR O 5 W | wesie A5 wmids Bug TE Toa B w1 WB1R e o wae
ABITEE S19 TN AW BfYTT TS | RS T IRTSI W TN Stel 7 |

A 21 cfrmiem Brigad ¢ WWWWM—Mﬂﬁmwmmﬁm
e W e | e o AR orfE ser, wis afdtrm fFmr g |

R AR 76 frra Set RfTrm meme ‘ImrserT @ Qienms @RS (@ TR 1% e 4TS
FERR IR OTH IS BE AE | TG BT i AR SHATS 71 AT SR AR O FEerg g a0
R | Wi, IR @ &AE AfSTHTS| . FACS T WY 4P S (Sheet metal or plates) IR TR TW I, T2
QU S SRR 1A q1 TS MBI AR /A AR ¢

41 A G0 T TS T A R ALSTT (Molecules) SF (01 gD WER 30 1 wg=t A14el
TYTEIG ST AT WIS (I0T TV T 4T | WS 0 (473 WIS oA ~Afeee zre zre g w13 fi-se
QFF 9 WA A (TFE TG T T 1 T JOIY @fEE ¢ FERfae zoum 2 ETE IS (Heat
cunduction)'ﬁ't“ilwiﬂﬁ@'ﬁ S{fF2E) Tffre Wm#ﬁmwww|mmwﬁw(ﬂem transfer).
7o @ (@A 299 VIR, CTE SR Sivf AiREE ¢ IJATR T T [@AA- TSR0 DA, IHIR I,
g EEFETEDT AT ST WoAREE o1 T TR | (TSP (1 W ) fown frn B T we
of%e, 73 < fFeare @ fea @ = am

_KxAxT
=3 .

(RIS,
H = &3ifzs oo #fFne; Brv/hr,
K =493 “’fﬁ'ﬁfm {Thermal conductivity) Biu/hr-off-°F
A = 4P TF (Affected arca) "VT’TT?
T = %3 A @17 “infay owz
d = TP AMSY 7FG (Thickness) 2% |
T G AR, (VAT ATF A AR RS (K) T @S TR, T G TS W A, SIS 5 (d)
T TG T, O AN S I KR 1 ke Gaard (e 4 6 A wie sty w3

TRAITTY
Units : Btu-sft - °F-hr-in
yrp/emd K (&)
I x.Ba
st v.a8

& (Iron) " Bav.oo




R ¢ arRaeEe gemw TorEibe WREERT T aReh

e S—

TATS (Steel) ©9¢.co
Tf&G, AO 3R.00
o - @.¢o
i 8.%0
sIAss (foem) S04
1 okt — 5,00
¥ @A 0.9

75 B 10,90
TR 45 0.90

W0

BARES Tt (AT (Ae) T, NS et B AfRERg o, K RO 39| O ol efetye
R o TR SR w@fd | s, 78 aares Tenfire e, syEfafm, e Tenfi gee aewe

TG |

Bl WA R a8 (@ 3F W1 Rigid poly styrene polvurethane, T F13AR SPRAN Q32

TR PYAG T, AT TOW AW, (G RTiw IS T |

R ST 3 Sy o TEh: HRERIE T AT | PR (37 TER Siv! ftes w9ce 20 |

e QTR (A T g

() MR oty Rrae, Wsfaue o
(i) FIACTT FIRTPE (Calsium silicate)
(i1} TR 91 (Celluler glass)

(iii) R=TTEE ®& (Mineral wool)

(iv) IR #17 (Fiber glass)

(v) WA= (@I (Organic foam}

Ofw 8 2.5 WA SRl (WU T 8

Basic properties of five commnon insulation materials

Materials Service Temp. °C Thermal conductivity Btu/hr-ft*
min max . (°Ffinch)
Calcium silicate Ambient 1200 0.20 10 0.46
Celluler glass ' Cryogenic 800 0.55
Mineral wool Ambient 1200 0.4 To 0.5
Fibre glass -25 500 0.23 To 0.31
Organic foams Cryogenic 250 0.17 To 0.23

G 3.3 (F) = Teaive Tsiimmes



38 B S R4 AT
Name Density Thermal Temperature Permeance Water
kg/m* conductivity range of g/m’/24 hr absorption %
kJ/hr/m**C application °C | per mm Hg | by massin 24 hr
Polyurethane 30-32 0.0625 110 to (=200} 33 -
Phenotherm 30-34 0.067 130 to (— 200) 1.3 2
Expanded 15-30 0.1to0Q.12 75 to (- 200) 04 0.3
polystyrene
{Thermocol)
Resin Bonded fibre 24-28 0,134 150 1o (- 30) 8.5 2.3
glass
Cork 120-160 0.15 SGto (- 150) i 4
Foam concrete 320 0.26 125t0 +5 5.6 13.5
GRE 3.3 (4) 3 TG THREE
() T ool TS TeRTS Tgwride TR ¢
(i) FF-RC (Cork-Board), (ii) CTETOA (Celotex),
(iii) 3B (Kapok), S (iv) C(TIR T (Hair felts),
(v) 3T (AT (Insulating Paper), (vi) be% TR (85% magnesia)
(1) &M &7 ©YY TR SILGIAAI -
(i) ¥ & (Rock wool), (i) f=iT== & (Mineral wool),
(i) 2 T (Glass woel), Gv) 19 B (Slug wool)
() IO (Foils)
() R Toqeefbe sprbfmme; o
(i) Fferat WTAeE (Silica areagel), (ii) COTT 1% (Foam glass),
(iii) SRAICPITAD (Vermiculate), (iv) T12AA ¥ (Fibre glass),
(v) A5 CBI (Plastic foam),
(a) AFFTSBIAER (Polystyrene),
(b) ¥VTALA (Urethane)
BRI 2 2.3-0 TR SR reiTaT Tee-
. i Flexibl Rlgid F
Insulating Material Urethane | "¢ | Polystyren | Flexible i P Verndeulite
Glass € Yinyl Yinyl Glass
Tensile Strength kgfiem” 38 - 74 2 4.2
Shear Strength kgffem® 2.0 - - 2.2 -
Compressive Strength kgffem’ 25 0.20 1.2 - 22 7.2 -
Service Temp. Range in °C . - 220 = 20w 20w -27to - 2010 -2501to
Cn+ 120 + 280 +110 + 105 +85 + H)50
Flammability {Self-igimition temp. Self Non- Self Self Seif Non- Non-
is 500°C) ext. comb. ext, exl. exit, comb. comb.
Thickness of cqual Inslulation 1 2 2.5 23 1.5 32 43
Walue
Types available Foam Batt. Board Sheet Board Boal'd Looses
board pipe pipe fill
pipe
Conductivity {K) kcalim-hr-“C 0.165 0330 0.420 0.420 0.255 0.525 0.720
Vapour Permeability per-m-cm 3.23 - 50 0.30 <0.25 0.25 -
Water absorption ¢ by volume 3 - Zero o 3 35 1to2 02 500
@fEE 2.2 3 RO 3qADe adms
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ﬁwmlwﬁwmwmaawww@,wwmmwmiwmwm
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o | cefafirs #RSERA (Foamed polyurethane) corRfEre gy TIER AR GO FAAEE FIR™
fifore wa TR @ve R W0y (O S T L0 O ARTIRIETE T (Polymerization) 4 AN FALS FE T
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G ECSICE] 0.026 w/(mk)

R w{ b e cafiey © i1 (Describe the properties of insulating materials

insulating materials) &
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0 Fepeereiw T @ s st T ) Few @ e oT =em ¢ '
() T (Density) |
(%) SRSt (Porosity)
(o) =1 B &R (Co-efficient-of thermal expansion)
%)) 1’5317{ (Surface tension)
(8) SIS (Hygroscopicity)
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Conductivity (k) —>»
Conductivity (k) —»

- {A) Porosity —» ~ (B) Density—»

Conductivity (k) —»

Conductivity (k) —>

(C) Temperature—-» (D) Pressure —»



cfiFermza @ ey T Tarafe mEfeS TrE wre Q9

Conductivity (k) —»

{E) Moisture —»
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P00 | B WM AR QPTG (Elements) Y% IASIHA 99 { Vibration) (AR Se 3 |
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(Understand the Installation of Compressor in

Refrigeration and Air conditioning Plant) __1|

9,0 FHAEH "{ﬁ‘?‘l (Introduction) 8
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(1) FEIFSH e =g (Centrifugal compressor)
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3 | o 91 TGS B39 (Sealed or Hermetic type)
© | (AN fom B1RA (Semi sealed type)



() Gt i

(%) Pifret et fre caze ¢
5 | T13A (Inline)
X1 T BB (V-type)

S | SfFE BR% (W-type)

8 1 cafSTme B13% (Radial type)

@ | STITE BIRA (Oppose type)
(%) AT iet weplh ¢

s | Bree= 5% (Single stage)

{1 WS TR (Multi stage)

- Second stage
First stage

' _ f5d ¢ .6 TFEEw wmasm Hssy
() FrefiFass e e 3
3 1 AT TIC (Air cooled)
Q| SUBR TE (Water cooled)
9 | ARSI FHE (Suction vapour cooled)




Dl LelPblin bl beladGch

i oS aaRfEHfAe ot FoATT FoAT THE we o9

QBRI (Rotary Compressor) $ ABIR IT7ePR S 72 o317 3

y | o @ o @ 53 91 ehRifR @ B (Single blade or Blade type or Slatiohary blade type)

3 TS @S @7\'1313"1 3 WITERE (@S B1RA (Multi blade or Vane type or Moveabie blade type)
TGRS Tm ITEPR (Centrifugal compressor) & GBI ICEPRLF SA4I7S 7101 17 341 AR | T~

y | Fieee (359 IT°G (Single stage compressor)

R | TIPS ICoLHA (Multistage compressor)
GT*i B2 BT (Open type compressor) 3

ToLR 6 (WiDR A6 9B B A TW 4R TOWR m .
Discharge — Suction
Gt O I (T ALY ITGITRS G T, u 5

ST W A BIRA ISR I | LTS BT

Ty pies caita 9 2R 1 TRAEA AEs TS AR | @
AT ICHAT FURTS fErad giEe T 9 (SR oW
FETAR e T TW, IR IR WAFFS 7@ A 1

T T | AG IS ISR § I R st 6 ’
B2t PeEHR WAq T | Sl B1RA e ey sl { :E .

\sﬁﬁawmmm|ﬁl%aﬁﬁmﬁﬁeam
FroETa el T

. S Seal

5@ § v oror TR Gﬁrtzr.otwm
a7 TRt FreepR AffEw TREA R AW, TR AW SR T @, 47 YIS BR TR Q| I
mmwmmmmmﬂnﬂemmmmmmmmwmmml
(T IS e W |
awmmmmmﬁﬁtﬁmﬁmmmﬁwqmmw WWGW%

fAraaTa 3G ISR TE R Ty 9roF BiRY IR TRTN TS HiSE |

Suction service valve \ Discarge service valve

| /—- Compressor heéd
.. Seal ﬁouéing ‘ _s /——-Valve plate .
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——Piston displacement
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method of potato preserving cold storage) 8 :
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