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‘Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir

EPJ'..C*" _@_g_{rggemh'olg L Ac

Lecture -1
loplcs to be covered
L P?e{r{gefa’rion onel Re.fffﬂemﬂl'
> Applications ﬂ]( feiﬁggrﬁion

> | tenne o} re{r[qeraHm

ﬁ REfﬂ‘gErﬂfﬂr Qnd Heﬂt PUMP t: "lﬂij‘r'.“‘

Resrigeration and Re Irigeray "~
Re{r‘igem Hon is o proceﬁ";”lfif’main{uinﬂ a lower femperature

A

compared 1o SUi’mw}I\?ﬁ'f& ' femperature.

|

| \

> Tn order 1o mjim'fd'in femperafur’e_ c,manuousi_tj, the re{rigeraﬁﬂﬂ
358fem Must run en @ cgc!e. i

l?e«fﬁgemnl“ 18 & substance yged Jor pmdmrlg lowoer fe”p&mfur&. |
> Example are NHy, water, air, R-41 , R-12 ,R-32, R-13y of,.

» Refngeranl's absorb heat at a low temperature  ang rged'
heat al a hiﬂher femperature.
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir |
Apph‘cajribn& o} Refrigera Hon

> Ke_xfﬁgel’a Hon has numerous applications across various indugt-
-2 el everyday lite.

'n'lﬁ’&e' aré some Common Clppll‘CaHOHS 01 refﬁgeﬂ::{-ion:

1. Food Preservalion: 3. Industrial Applications:
» DomesHe Refrfgeml'tlﬁ 5> Chemical Pracessmg
> Commercia) Redrigeration P Plastics Mbﬂpfacfurm_g
»> Cool storage 4. Trmm[?m“f*

2. Medical anc Pharmaceukeal: bﬁﬁ%memh"l Trucks % containers ‘

> Vaccine .S-forase “;’f’“lfdhne REffrisemhan

& Blood Bﬂﬂk& l E$ Cﬂmi}ﬂft Cﬂﬂhﬂj

» Laboratories *I|Il U Air (’-ﬂﬂdl’rmnrﬂj

. 110 Fhﬂﬁ.,,b{ _dflgera{—_loﬂ [AKTU]

> T} is the am II“:I gir heat that is to be removed drom one

tonne of Water at zero (0°C) in evcler o convert i+ into
'c€ at 0% in one day (2Y Hours).

> Tonme of re{ﬁger’aﬁﬂn represents heat frans er rate.
1TR =35kJ/s =3.5kw =2I0 KT/min

@5 310
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
Refrigerator and Heat Pump [AKTU:2020-2:1]

Clausius Stafement: “ Tt js impossible to construct o clevice

Which operates on a cycle and fronsfer heat drom low tempera-
—+ure bocly to high temperature body without any external work’

Soure

e
‘ TER
Heat

|
Ih 'I‘

> T+ absorbs ﬁé::,@%\t irom the

low temperature medium and

lejects heat into the high -tempe-

- - f&!’ .

rature medium by conguming

extemma| werk (W). '
> Refrigerofor 15 used o maintain (“Pk = R‘%{%&{

low temperature as compared +o L it e ae

the surrounding temperature. I(‘m)x':
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir

Heal _?Wmf H_E’g_{- M

"Réfﬂﬁe"ﬂh’“ works on the Clausis S{Efewenf. [ ’];r Jﬁnq;
20

» Tt absorbs the heat drom he low-temperature
meelium and rejects heat into +he W

high - temperature medium by con-
~Suming exferng| work.

> Heat F’umP S used to meintein “":"h
il

hlgh -’rempem{-ure as e,omparéd o (m@mr'ilﬂii Desired Eﬂeof—
Surruunclfnj JremPe.rafur‘E- tl::iu,,::::' Required Inpuf
. .. H‘-”I
Il:I;I!““{]'JI - i&ﬂ”fhﬂ EHCCI_
‘ ti:hm;’J Work Inpuf‘

Ei‘ll:;i[i;m‘!jl (CDWHP = Eﬂ_ - _%___ - TH
| -lu:!ll;'ihun h} -0 Wm-TL ||
HHI, '

Kelation between +hq1,]@!:f1:ilkl‘,:' |1. rerigerator engl l:-e:af PumF

) l”ll' | -
(to),—1 = @-‘Hhr;ﬁfl -1 W’MC@

|

’:Hn
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
Coefficient of Periormance (¢oP) [acTv)
It is dedined as the ratio of use{»u] heeth‘nfj or cooling provided

1o the work (energy input) required +o procduce that heating
or cooling. |

. i 1|lll .
| || :l]ihl“ : ' .
hh llm
> The ercr‘enc,j o reqln‘_qera[-or and healt pump s expressed in
+Bm5 o* the COL‘!HI'CFEH" °l’ Pﬁr*oﬂnanc_g (cop).
> The value of ¢oP can be greater than unity (cop) >

> Therma eH—i‘cienc_uj can never be greater than | (i ¢\)

> The CoP represents the running cost of redrigerator and heat Pl p

——
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\ Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir |

Higher COP indicates a more e4ficient system as i+ produces |
more Cooling or heating for a given amoeunt of energy input. !

: Hfghtr the value n* COP lower -the mnniwﬂ cost. CGPT@R-Ci
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir ‘
TE}PI‘Q :IﬂfrOC’uCﬁQn +0 Eef”tgefﬂﬁﬂﬂ and ﬂlif'-— Cﬂnd”‘l'ﬂﬂllﬂﬂ ‘
L eclure -2
| loday's Target

> Numeral Problems based on Redrigerator and Heat puUmp.
> AKTU PYe.
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
R.1 The food compariment of o refrigerator is maintainee at

% by removing heat $rom it at e rate of 360 kT/min. T |
the required power inpul to the refrigerator is 2k W,

cletermine (o) the gep cop of the refrigerator and (b) the
rate ﬂf» heat rg)echbn to the room.

n

SOl Given ;
R Thh=Y% E{zé%ﬁ%=%ﬁ ' ’-TH 4:[
8L = 360 K3/min (cop)g = ’

=360/6ok3[s  |® W=6y-@ W= 2kW
= 6kT[s HQ=6kw| ZW=8u7 8 =360 KT [min

| W = 2kW = oA ‘-I"c,_l Food

@ (CﬂP)g =7

& Qy =7

IHEE i"i:nl‘l |

0.2 A heat pump had WOP of 1.77. Determine he heat Hransferred

(il s

10 and drom Illﬂr-ifg heat pump when S0KJ of work 1s supplred. '

"
-_...-Q.L GiVEﬂ 17 — ._—-_-QH

SO
(coP)HP-‘- [T
i O = 85 K7
= S0KJ |
‘ W= QH =~ QL
To delermine TN
L=

W
]f Download Gateway Classes App E’ E
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
&.3 #Ohaf s the ré‘f"fge*’ﬂ}fm effeof7 - KW per fonne a,, re{rrgeraﬁm

IS Yequired +o maintein the temperature o} ~Y0'C in the refrige-
~fator. T{ the refrigeration cycle work on carnol cycle  dlefermine
the following :

(b COP of the cycle

(W Temperature of the gink

(HD Heal f?)éd‘&d }o Hhe sink per tonne g’_ re{. .ﬂfm'hm

(."‘9 HEﬂIf' SUPP’IEd ancl COP, '1 +he (':‘jdﬂ ;f M*HE‘J“{EIS 0l heat pump,

'IH”"I

Ans The ref-rfggrahﬂn EH-GCJ- reders -l-o rflh#r'i::témounl' of heat +hot 18
oo

absorbed or exfracted 4rom o 4”” # nce Or space during he
fe*rrgemﬁan process. -

I HI
W'ISKW-—— & W(E

T = -'-{ﬂC
To= -0 +2713 = 233

@ =7
(3) GH:? |

\)) (CGP)sz 7 @H _ ? ‘
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
O (CoPR=1r  |® W=y :
- _3i" L& = QH-S"S- TH
3 Qy = S kI /s Q=72
(CO@,Q = 9.33
( & & (Ceop) up = 1+ (CoP)g Hep W
S = ]4+2.33 ' 0,
9.33= 233 _ (CoPyp = 3.33
i o y e | I
- S- k:j T uI!
TH = 333K ¢ l{lilltzi;;::::ll
TH - 60:'!(; ]““” ll.,!'dlli‘hlin

tll

04 A domesHe 4ood ireezepmBintains o tempera fure of ~15°C.

Il hn'

The ambienf air faﬁéﬁ#’lft s 30%. I¢ heal leaks into the
ireezer at -Hne, cmwnua rate o} 178 KT )s what is the leask

'

% pump this heat eut continuously 7

Uiven: (Cop) = B Wain = 0-30S kW
| O W
TL-.: -18°C + 2713 = 259K o (COP) oy =
| Th = 30C +273 = R
| 303K
ECDP)L]H&X CCOP) = 25’8
L= [-T5KkT/s mox
| . “Mlh = l'hr
| To dletermine leqst §-13 Ccop)

Wrvin = 0-30S kJ]s
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Gateway Classes
Fundamentals of Mech. Engg. By M. S. Tomer Sir
6.5 Find the co-efficient ot performance and heat ransfer rate
N the condenser of o refnigerator in KJ[h which hos a refri-
- gerator Capachy o 12000 KI/h when power npul 1s 0-T5kW.

Given: l (CUP)R = 3.83kJ[s |

0L = 12000 kT /) 018 kTs

QL= 120003600 kJ/ls (COP):( = Y4y ‘

= 3.33kJ/s W= Q,-&
W =~ 0-75‘ kw (ka.[d) 0_75' = QH "‘3&3 1‘!1211"}1 IH i
| __ li:,:1 ‘0
| (CDP)R Lo ? QH = Y.08 kT/s ﬂ’}[l]ﬂ';}ulh*'“ |
| il "y I*Ii!
| Oy =7 On = Q-OBXBG'LQ,”;“ h '
|
L o A
| (Copde =W 0y *de :

"y,
,l* 1 !

| :
hﬁﬁ" requires Yo toens ﬂ'. rc,f.n‘gemﬁon. The

0.¢ A Jish meﬁnjﬂ'%
| i St o \

%reezlng '{'grlﬂﬁflﬂ ture is ~38°C wohile +4he ambien} temperature
'*‘: 30°C. ﬂ the performance of the plant is 207. of the theore-
Hieal cycle working within 4he same temperatfure himits, |
caleulafe the power requirec. |

(iven: | TL= -35°C = 238K
Oc= Y0 tons [} T = 3.5kT/s] | Tw = 30% = 803K
| o= Y0 x3.§

| &= o kca/s (kW) i

*f Download Gateway Classes App E" [==]
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
T
(0P), ., = O-2 - | - 307
{ )acf [-]-;1 -’E] Ty=30%
| QH
(@Bl = 02 3:38233 ‘
3 (R M
(0Pt = 0732 T
1

(CoP)y = B &, w5 0752 = L';’.JE [ g —SS:EJ::;JE eezer

jil| ITL

| g U

W= 191.28 kI /s (kW)

'm 1,
.ItI t_l.!r

97 A cold Sfﬂfﬂgt IS 10 mam‘fﬂllﬂéd ﬁlﬂ“ SC while the surmundm_g

are at 35%. The heat lea(cqgg #om the surundings into the '
cold &faragcg is ESHmafﬁgﬁl *-Fp be 29kW. The actual C.0.P of the

. rt{nﬁcrahon pfan}s i&ii Pﬁe -third of an ideal plant working

“ IHI L
between Snrr:ﬁam , reftures. find +he power required to derive

the plant. m‘mmb"zaw it

Given: T, =-5% =26k | (Cop),4 = 2833

TH — 25°% = 208K (C'BF)EG" = 2.233
Q= 29KW S/ <
= (CUP)R_ W e C@P)aaf
W=7
1 W=199/993
(COIO TH"TL] /2 I

W=12.98 kW
. ¥y | LSTEILT
(cnhet= 3] 35
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
Topic : Introduction 4o Re{rigem rion oand Alr - Condi’nhn'ny
| eeture - 3
TOCIQ}) 'G _E:@e[‘

> Methods for Refrigeration

> Construction and working of demestic refrigerator

11
'[nﬂ";
i’”l: 1L

Methods fc"' Refrign‘:raﬁon ] f:ﬁ;l:j i

4 TFOGI"E QY eve - )
. e Severol methecls useclww

Ja
wredr)
| on different principles ang +€ch{13’uj}ﬁ3. AN ik Shoed

ltll“lh;

. .%Wi methods %or resrigeration
"’VﬂPﬁUF CMPFEBSPM Re n'i‘,'t #9

il |
'fl'l er hm * The choice crfme,’rhad dcpcnds on
» Absorption E‘e:}r‘rgerﬂ b Jactors |ike cooling requirements,
,illh

I

fo

> Thermoelectric. Redfjgeratior i e e
" and -the specidie industry or
> ‘ P
EM:IP omative Coohn_g application nvelved.

> Magnelic Rejrigeralion Ad )
| ¢ RAVONCES In fechnoloqy conklinue
» Air nge, Reklgcmhﬂﬂ 1o imprave “hesge me'Hr?uZG awnel

> Steam Ejector Redrigeration Open up mew possibiliHes $or

eflicient and sustainab! ge-
iEﬂCh 0’"”'\65(5 rghgeraHﬂn Mﬁ{'htﬂ.! napie m‘f-nge

rabion solubons.
hﬂﬁ H-s ﬂdVﬂﬂ{'ﬂgE{f and ‘Spwf"‘c on SO’UHCIHS
appiicatfons.
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Fundamentals of Mech. Engg.

Gateway Classes

By M. S. Tomer Sir

| Vapgur ComPl’ESS'ﬂﬂ .Ke{,ﬁaemﬁﬂﬂ SB:S“’EM [AkTL]

> The Vapour Compression Re{rrgerahm Sﬂgtem

(VerS)is a widely usecl methed or feqgrige—

| Process {-2

~ration , aiy condifioning , and heat pumplﬂjl:&ﬂ'ﬂmP"ﬂ Compression

> Phﬂﬂﬂ Chﬁnge a}-ﬂ rdrfgemnf' +akes p!&cc{o

abserb and release heat. prn\'fdin_g a cooling
eflect-

lea’

Evapora%or

Process 2-5
Isnbclri‘c Heat Rejection

me;qss 3-\

ji), T1La

I.Fe.n’rhnl plc Expansion

| Process Y-1

Tsobaric Heat Addition

Fg: Schematic diagram o{.vdﬂdbr mpredsrun cycle

Il}li f

'i‘-' s
u ,""H

ﬂvgﬂﬂfron Cycle

&apmh"

Hg: Schemalic dliagram of vapour ‘
compression cycle T-3 diogram
iyl Download Gateway Classes App [ 2]
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
| I
PFGC€3S f-" 2 C:S::C) PI"(‘_'JCESS 2-\ Ch =C)
-l_tseh-'—ropfc Comprﬂs&fﬂﬂ ‘ ISEﬂ‘Fﬁﬂ]P?‘C Expﬁﬂ&“lﬂh

_Proces.s Yy-1L (P=c)
I Tsobaric Heat Addition

PfUﬂESS 2-3 (P=C)
Lsobaric Heal fq]EcHGn

> Re#ﬁsem}or IS & eyclic device which is .
used 4o maintain lower tempemture as ¢

compared 4o surruncling tempemture. ],r=|1'.i',iiii:§|*"*‘
-rll;.”lll I"E:ajfh
» The construction ang working of ﬁdﬁéﬂia

"

fe%rigerabr aye bﬂded on -H')t :miﬂCIPlﬂS

i ) -
0'[— vapour compression m}q‘ ﬁglﬁﬂﬁﬂ T
uT“h'Il l - Hermatic
a0 Ty Compressor
Main Compenents ot / 'M‘j%hr are »
i %
il 'IIMI"

‘tlimii

Condenser (2-3)

Thermal Expansion volve or
Capillary Tube (3-Y)

Evaporator (Y4-1)

Compressor (1-2§ i,

Compressor (1-2):
> The compressor ishe heart of the refrigeration system.

;L Download Gateway Classes App [54 [==]
RESRE  Helpline No. : 7455 9612 84 PDF  PYQs  Recorded

Download App Notes Solution Lectures




Gateway Classes

Fundamentals of Mech. Engg. ~ ByM.S. Tomer Sir _

> Tt is an electvic motor-driven pump that compresses Hhe lowo —

| pressure, 0w - femperature rc{rigem-nt gas info @ high — pressure,
high femperature gas.

Condenger (2-3):

> The condenser Isa coil or set o] coils |ocated af the back or bottom
of the refrigerator.

» The high-pressure refrigerant gas 4rom he Copressor Hlovos -hough

the condenser, and as 1} releases heat t,{;o';rtht surroundings, is

iﬁﬂ’”

condenses into a high-pressure Hq“k{.'u.'“:;L”If"'[
e I MN"

1T hif 'il”

” The expansion valve 18 o smﬂ,'l‘lﬂ%wcg +hat creates o pressure drop,
allowing he htﬂh-—pmmm.:gﬁﬂm w#ﬂgemnf to expand and +um \

E xpansion Valve (Thermal Expansion l/;l%flbln’f' capillary Tube) (3-Y):
.

. into o lﬂw'PVﬂBSUfﬁmIfEEg}‘%Mperafum mixture of diquld and yapour.
> The caplllany .}ud,@ My

,n}k«'duél“ ‘#KEd'IE'ﬂg'H‘I narroww tube that serves as an
expﬂnaicm dﬂ'iﬁb“" Some m{risemba.

Emmmfor (y-1)

> '"16‘ evapw'hr’ 16 a coil or set C# coils [oeated nside +he rc".ﬁgerafor‘
main compartment usually in Hhe dreezer sechon. |

" ‘
> The low -pressure rejrigement rom +he. expansien valve abserbs heat

tom Hhe rejrigerator's interior, causing 1t 4o evaporate fnto o louwo-
Pressure vapour.

Lﬂ, Download Gateway Classes App E’ (=]
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
Worklrlg Process:

The re{-rlgerahun Cydﬂ starts when +he compressor starts l"ﬂﬁﬂifg.
The entire process tnvolves four stages:
Stage 1 - Compression (1-2): The compressor sucks in (0w - pressure

re¢rigerant vapour Jrom the evaporator and compresges It fo a high-
pressure, high - femperature gas.

5tage 9 — Cond ensation (2-3)! The high - pre.ssufﬁl.ﬁlff#lgerani' gas

| floas through +he condenser coils where 1 (Elﬁ#"& heat 4o Hhe surr- |
~oundings air or water causing 1t fo ‘M“ se into high -pressure
"Iql.lid- 1:.f-'”l:jphhi hj:
.l.l []

5*"-‘95 -3 - Expansion (3-y): The l,ur'\'ﬁh pressure liquid refrigerant then
| Passes Hhrough he earpanam" Ve or capillory tube, where 1+
Undergoea a sudden Prﬁ, Hi’t drop, resulting i its expangion into :
a 0w - pressure erhnﬁ“#l fiquid and vapour.

N

i I“lll
S
hﬂe o= Evapara M( -1): The low —Pressure re{rigermn’r mixture

enterg Hhe EVGPGVEJTOP coll8 ingice +he rc{ngemf-orj main emparfmenf
HS H' GBSﬂrb& hmf Jmm '}hﬁ t"ﬂ','erlﬂf' ﬂ1— "‘hE I’E#I"]aemf‘or‘ |+ EVﬂPDr-

-ates into a |owo-pressure vapour.

The cycle then TEPEGB as he |m-pr€33ure vapour refurns 4o <he

L‘* Download Gateway Classes App E’ 3
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Gateway Classes
| Fundamentals of Mech. Engg. By M. S. Tomer Sir

bood practices fo minimize the amount of energy consumed by
re.fr_fge,mr’ﬂr’

). Open -he refrigerator deor the Jewest Hmes possible Lor +he
Shortest clyration possible.

2). Cool +the het foods 4o room ‘+temperature -ﬁ‘rﬂ‘ befﬂre putting 4hem '
| Into -the redrigerator

(2). Check -the door guskel for leaks. iy

|
‘Hl h[“! I

.
Y Avoid unnecessari ly lowo temperature we@s.
il

@) Aveid excessive ice bw‘ro'-up Oﬂ,i;ﬁﬁqi':{ﬁ;ﬂ%ﬁor 5Uf‘]{ﬂce S 0", —+he
| R
evaparﬂ{-or- . Li'l!;'“““
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Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir

Toprc : Tntroduction to Air- Conditioning
Lecture -4

Today's Target

> Air- Condlitioning’ andl its applica Hons
> Spectfic humidity and Relakive humidity

> Dry BU[bT&mpem%ure , Wet Bulb Te,mpem’rure, Dew pont Temperature

> Human comdort and conditions Jor comiort [ﬁ[t:gbndih'on}ng?
» Working o} window ype air- conditioner (™

‘l::I;”lI””

» AKTU PY&, “ ”!If'.hn“"

Air- Condf-lrinn‘mg' and its applitﬂiﬂhps [AKTU]
f! |

. ']":H'I, Temperature |— heating . cooling

humiclfication

Y

Pir— con iﬁaninj —s/im

¥l

: dehumidiication
> Ocleur, Ventlation
Jilteration and motion

Distribution +o
Condjlioned gpace

» Air eonditioning is a process o} controlling onel Em
‘ modifyin -
-rature, humidity, and air quality of an f?wdaor Smcjylj -

» Tt is used 4o create o comfortable and controlled environment tor
panﬁs, regard|ess ol the external weather condifions.
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Fundamentals of Mech. Engg. By M. S. Tomer Sir

| Air conditioning has o wide range of applications across various sechors|

> Kesidential > Server Rooms and data Centres
> Commercial Builelings P Sports Facilifies

> Hospifals and Healtheare Faci liles | 5 Theatres and Auditoriums

- EC,HMHUHG!’ Iﬂﬁ#h“ﬁﬂ& > Nuaeums en ol Art leleriﬂs

~ Tmmpﬂrfa Hﬂﬂ i

||"|H||
ll’:l R ITL

(Hi Il|.| |

. £ Ihl “
DDry Air i Mmospheric air iy Sofdrféd oir

i
’hlj I
jitEn II 11

() D'B air: T+ isa mixture o# mhtljﬁﬂ onygen, and small amounts
d ﬂnh,-L

ot some other gases.
wahtr vop, -+ Polluitm’rs
Illll““1 4fxed Vﬂ@

(7 Atmospheric ﬂlﬁﬂ"lﬁﬂ "Jh—\'he otmosphere normolly confaing some

waler vapour (ur"h#ﬁ sture), number ol pollutants and reffeved as
atmospheric air.

"

jin

'“) Saturated cirt Saturated oir is oir holds wafer vapour af ks
| highest level i.e just about #o condense.

+“ Download Gateway Classes App @' ==

'H Helpline No. : 7455 9612 84 POF  PYOs  Recorded
* Notes  Solution  Lectures




Gateway Classes

Fundamentals of Mech. Engg. By M. S. Tomer Sir
Psychrometry 7
> Moist air is the mixture of wafer vapour and dry aiv;
Ldr_g alr + water vap.

* The properties of moist oir ore called Psychrometric properties

|# The science in which we deal with Psychromelric properties s
known 08 psychrometry.

(115
oy
”i 1L

() Specitic humi dity [AKTV] D Relakive humﬁd E}‘tﬂk'ru_']

() Specitic humidiy: ”'i'lin “

> Specific humidily con be de{mlgd IJ&‘H the mass o water Vvapor
present in o unil mass of d E'I"&‘,r |

I‘i il

1!..
> Il’ is also Known as G(?Mitll‘t hum]dﬂy oY huwch!y
rato ancl dennfeei::

|[In|illi ‘|”I

: (O ..-hllnmm (0

mMQass oer.a‘

| . Ma Unit

| _ Ve, kg o} wafer vapour [k of dry alr
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(iiiy Relative Humidf@(gé) [AKTV]

> Kelative humidity (KH) s the roffo of actual amount o} moisture

In 4he aiv 4o the maximum amount of moisture +that —he air can
hold aof qgiven Temperafure and pressure.

> It is expressed as a percentuge. Kelofive humidify indicates how |
Close the air is o its saturation point.

1
1||I””]

‘l“lil TTL
i

> WhEh the I'EIOHVC: hu,-n'idf-b 18 [00Y., <the Cfﬁ' ]@'ISG"UF?.‘I?[CCL and f

. o
| Can  not hold cmy more moisture al’i;}ﬁﬁﬁ 'Pemperafurg andpredﬁurc.

‘il.l lII:
> . - .t
Tf the relotive huwdrb K feasl'f"qg"rlﬂilﬂﬁ‘/-;fhe, ar is not saturated

|
r"mt"f%h Water vapour o be added before |

2 [AKTU]
mperature o +he air mw;’:b 5{5 -
s

. Mmeagured b_tg a standard thermometer . ﬁTMEME

that s net uﬁecfed b:.} moisture.
> In other words, It s Jhe ambient aiy i

temperature that we commonly refer +o el

wWhen di‘acudsing the weather or indoor wick
‘ chimate.
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_ Fundamentals of Mech. Engg. By M. S. Tomer Sir
> The cry Bulb temperature is measured in degrees Celeius (°c) or

Fahrenheit (°F)

(M) Wet Bulb Temperafure [AKTU]

> The wet bulb temperature 15 another mportant pavameter used 4o

measure Aty -fempemh:re, Parﬁaulﬂ in the confext ‘4 ""’“idi"y
e el euolirg processes.

1}
iln""l
l"l y

> Tt Is dhe -l'emperai'urc recorded Ey ol -Ihemﬁv:é]fer covered wiHn Q
st b i, opopfRo e

', ¥ '
I I;I Illll'

> As woter evaporafes from the cl&% J]#'cml& the femperoture | anel fhe

gy

wet bulb -}empemfura IS fﬂlﬂEl;“%an the ary bulb —]—emperufure.
+:rll ) 1,:|l

i

%KTUJ

illl‘:l

H_") Dew point Temperqm.hﬁb

ok jHit | f] ' .
> The air in atmgsphere  contain moisture (joater vapour).

s

2 Ivt We feduce +he temperature of cir at constant pressure, moisture

get conclenge.
-

> The femperature at which first drop of dew

18 formed or condensation beging when
| The 0ir is cooled at constant pressure s Tde
| known as dew PoinF- fempemiture. .
» Denoted by Tdp.
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Fundamentals of Mech. Engg. By M. S. Tomer Sir
Human camfwf anel condifions for Cnmfarf' oy ccncIfHoninj ‘?

» Human Ctjmf’orf refers o the control ﬂf the J'Ernpem{‘ufﬂ and
' humiéﬂy 0{ air ond s circulation.

> 50 that Hhe resulh"}? enyironment- becomes hu""“”'{'ﬁend’& ‘

» General humen com{orf econdilions are to maintained in the "ﬂ“Sﬂ

of

. Tﬂmpel'ﬂfurea 22°C to 21 Ca
* Relative humidity Yo+ o 607 ”::“lf""

Workirlq o} window dype air- ccln,;;&#f#bner [ AKTU)
lfn; :“.l
> fir- Conditioring is o proceds,‘af controlling air femperature, humick
eth'{y ancl venﬁlaﬁpm"l-"fﬁ a space (Builds‘rlg or vehcle).

| ::liI

: o = ll”l|l:li|l' ‘
> Alr c,ondrhomrw""lﬁrmfbé used In both clomestic and commercial
environments. g
» Thig process IS mosf communb used 4o achieve a more

comtortable interior EﬂVimnmeﬂt-’yplmlB for humans anel
other am cmimals.
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Window Air Conditioney
> Window alr conditioner W = (ol papa &

is SomeHmes refpered to | lig. kN A liguid

i | i
as room aiy cenditoner } > Capillary ! v |
> T 15 he simplesl Jorm ufun:, Revy : Tube : D=8 }A p—
air continmg conditioning ! |
Sgaf'ern and 18 mounted i
on windows or walls. :

|5 Ttis a single unit dhat is

assembled in a cosing
wheve all the components |

are. ocated i
:Itl

."“I ll'i..
C onstruction o} Window Aiqwﬁj}ﬁoner

T¢ condists of various C"",’"Pﬁ"?m}'ﬁ

L'i'
Ihiil !il;:nEF
gy, il
n '|',|l }f*'

| r . sl &
"‘ The cornpfﬂslﬁﬂl’ ﬂ-ﬁ "maiﬂ campaneﬂ!- ai the indewo aIr conohhunerf
| ' . .

. S e o e g . s el

\
L) Compressor:

[Tl

Tt compresses Hhe lowo- pressure, low-temperature refrigerant gas and
turns it Into @ high -pressure . high -temperature gas.

2. Condenger:

» The eondenser s & coil located
conditioner. TR S oY orhe alr

» The high-pressure refrigenant gas Hlews through 4he condenser, relea ses

heat 4o the outside aiv,and condenses into o high -pressure liquid.
@5 3
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Fundamentals of Mech. Engg. By M. S. Tomer Sir
3. Expansion Valve: (capillary tube)

> The high-pressure liquid fefrigerant Hhen passes Hhrough an expan
-8ion valve, which is a small device Hhat causes a pressure drop

> This leads +o Hhe expansion of +he redrigerant into o low-pressure)
low - temperature mixture of liquid and vapor.

Y. Eveporator:

> The |ow -pressure refr{::)emn{- mixture entersy
located inside the front part ol Jhe qir GMC'#
intake grille. .

ﬁlﬁm evoporator coil
ner, behind he alr

HHE;“ 1L

|
) '[inf“

i “I,

iy
. | ‘ .
| blower fon, the re{ﬁg&ranf,lrﬁgsgﬁbs heat drom 4he oir, causing it

1o evaporate info o louq,;ﬂﬁmk‘k;re vapour-

I‘illli.

l!i I lI!!ll*
§. Blowey Fon: T.,Il:iil.l,”.

()

The t,[ﬂmr :fan H;ﬁn:::‘bc'ahd Ingide the air condiHoner and is rejpon -

~sible  for drawing Indeor Al over Jhe evaporator coll and then
blowing the cooled gir back into the room.

|
Workify o,l Window Air Conditioner |

The working ot a window Ol condioner involes Q process called
Vapour compression rfeqrigeralon , which congists o} Jour stages:
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Fundamentals of Mech. Engg. By M. S. Tomer Sir

| 1. Compression: The Compressor sucks in the Jow - pressure,

lﬂw—hmpemfum ri’-f"'fsefunf' Vapor .from +he evapnrafer enal
compresses I+ info a high - pressure , high temperature gas.

2. Condensation: The high-pressure refrigerant gas Hlows through
the condenser coils . wohere it releases heal +o the outdoor air

Gnd Condenses into a high —pressure liquic
|

| 3. Expansion: The high -pressure hiquid re{fr‘ﬁe

i)
I[HIE” |

”lh\en passes through
the expansion valve, causing it 4o ﬂpﬂ:ﬂdiifr‘%iu:ﬂy and tum into e
low - pressure,, low - femperature lqu l'!“”

ly
l'hmi I

evaporater coil, where i-khﬂ;éiﬁﬂwbs' heat Jrom —he indoor air. The
pigy, )
Warm oir becomes '!nﬁufﬂr a8 It passes over the cold evapnru’ror’

gy, Uy
mlﬂllﬁ}e%fnr evaporates o a low -pressure vapor.
! I.

7716 process repeats Continuously a8 long as the air conditioner s
- removing heat and humidity rom the indeor air anol

‘ Providing a coolng eldect. The covled aiir is then blowon back l
nto the reom by Jhe blower 4an, While the heat extmcted |
from the indoor qir is expelled sutside through Hhe condenser:

@5 3
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Fundamentals of Mech. Engg. By M. S. Tomer Sir
Specijication of window Rir Conditioner

A window aiv- conditioner is normally specified by Hhe dollowing
pummefer.s:

> Cooll‘ng CapacHy:1,1.5 and 2 ton efc
> Ovenall dimensions: length x width x height
> Vﬂffﬂje and Power Ccmsumpﬁﬂﬂ . AC, 220-2Y0 volts

> Confrol . site or remete 1;‘iifl*||'.':::"
> fFaon SPEEGIS Ij::;zljl:jf:flllh;

> Dehunidificotion ”~u;]'*u:if;;i::i“m

“ A!'f'#ﬁpg DirE’CHOﬂ ~;-,|Ei-~ "I:!tm:“

> Noise level ':,"'I:;E:il‘l'“:”!

Download Gateway Classes App E"

@AY Helpline No. : 7455 9612 84 POF  PYQs  Recorded
: Notes Solution Lectures




AKTU B. Tech I-Year

Gateway Classes

Full Courses Available in App

AKTU B.Tech I- Year : All Branches

AKTU B.Tech IlI- Year

Branches : 1. CS IT & Allied
2. EC & Allied
3. ME & Allied
4. EE & Allied

Downlod App Now
A V. Lectures

Full @ Pdf Notes
Courses s nkTU PYQs

ppseat] ot
Download App @ DPP




