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[ syllabus ]

MARKS
Subject Name of the subject TIP|C Theory Fractica
code ' _ Cont. | Final | Comt. | Final | Totd

55058 exam. as5ess exam.
7271 RAC System Analysis {3 |34} 30 | 120 | 25 25 | 200

4| AImS | . |
f To provide the students with an opportunity to acquire knowledge, skill and attitude in the area of
refrigeration and air conditioning system anaiysis with special emphasis on:
* Fundamentals of refrigeration and air conditioning system analysis.

* Analysis of refrigeration cycle by T-S and P-H diagram.

¢ Analysis of psychrometric process.

* Analysis of absorption refrigeration system.

» PH chart analysis.

SHORT DESCRIPTION
B Fundamentals of refrigeration and air condit'ioning system analysis; Analysis of vapor!|
| compression refrigeration system; Analysis of psychrometric processes; Calculation of
psychrometric processes; Analysis of absorption refrigeration system; Analysis of air-conditicning |
system; Matching of components in vapor compression system.

DETAIL DESCRIPTION
: 1 Theory : _ _
1 Understand the fundamentais of refrigeration and air conditioning system analysis.
1.1 Describe the thermodynamic states of pure substances. i |
1.2 Explain the temperature and specific volume phase diagrams for water & normai 11
substance. ' '
1.3 Explain P-V and T-S phase diagram for a normal substance.
1.4 Explain of reversible and irreversible expansion of a liquid with T-S diagram,
1.5 Explain saturation pressure versus saturation temperature phase diagram of pure
substances. .
1.6 lllustrate the method of calculation of enthalpy with the help of P-h diagram.
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1.7 Explain rev'e_rsed carnot cycle and effect of operating temperature with T-S diagram.
1.8 Explain Reversed éarnot cycle with T-S diagram using gas as a refrigerant,
- 1.9 Explain the limitation of reversed carnot cycle.
1.1G Expiain the actual refrigeration system.

1.11  State meaning of standard cycle and standard rating vaipor compression refrigeration cyc'e.
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Understand the analysis of vapor compression refrigeration system.

2.1

2.2
2.3
2.4
25

28

2.7
2.8

29
2.10

Describe dry versus wet compression processes of vapor compression system wrh '} )
T-S diagram.
Explain throtlling versus isentropic expansion of liquid on P-V and T-§ diagram.
Explain the effect of evaporator pressure with p-h diagram.

Explain the effect of condenser pressure with p-h diagram. i
Explain the effect of the mechanical refrigeration cycle with the change of condenser [
cooling media. ) 3
Explain the effect of liquid sub cooling with p-h diagram.
Explain the effect of suction superhaat with p-h diagram. . A
Explain the vapor compression cycle using liquid vapor regenerative heat exchanger -
with p-h diagram. : K 1f
Explain the effect of foreign material on the performance of the refrigeration cycle.
Solve problems on the effect of evaporator pressure, condenser pressure, liquid sub ||

%

cooling, section super heat liquid vapor regenerative heat exchanger etc of vapor |l

compression refrigeration cycle.

Understand the analysis of psychrometric processes.

3.1
3.2
33 °
34
3.5

3.6

 llustrate sensible heating and sensible cooling process in psychrometric chart.
Explain the humidification and dehumidification process in psychrometric chart.
lustrate cooling and adiabatic humidification in psychrometric chart.
llustrate heating and humidification in psychrometric chart.

Explain with sketch humidification by steam.

llustrate the adiabatic chemical dehumidification in psychrometric chart,

Understand the calculation of psychrometric processes.

4.1
42
4.3
4.4
4.5

4.6
4.7
4.8

Calculate the psychrometric variables during sensible heating and cooling process.
Calculate the psychrometric variable during heating and humidification.
Calculate the psychrometric variable when two air streams are mixed.
Solve problems to find the bypass factor using psychrometric char.

~Calculate the psychrometric variables during the process of cooiing and

dehumidification.

Calculate the sensible heat factor during the psychrometric process.
Solve problems to calculate dew point and apparatus dew point. _ 3§
Solve problems to find the ADP of cooling coil, entry & exit conditions of air for |}

cooling coil, dehumidified air quantity, mass flow rate of air from given inside and

outside design air condttion room sensible & latent heat gain and by pass factor.

Understand the analysis of absorption refrigeration system.

51
5.2
5.3
5.4
55

Describe agua ammonia absorption refrigeration cycle.
Explain slementary properties of binary mixture.
Explain concentration diagram for binary mixture. .
Explain enthalpy concentration diagram.

Explain steady flow process with binary mixture for:

a) Adiabatic mixing of two stream '

b) Mixing of twa streams with heat exchanger

c) Throttling process

d) Simple heating and cooling




56
5.7
5.8

5.9

6.1
6.2
6.3
6.4
6.5

T

| | Y
7.1
7.2
73
7.4
7.5

7.6

7.7

Explain rectification of binary mixture.
Describa the energy balance for various components of agua-ammonia.

Explain practical single effect water lithium bromide abscrption chillers.

5.10 Explain double effect water lithium bromida absorption system.
5.11 Describe the analysis process of water lithium bromida system.

~ " 6 Understand the analysis of air conditioning system.

Describe simple air conditioning system with mass and velume flow rate of supply air.
Explain the apparatus dew point of summer air conditioning.

Explain summer air conditioning system with ventilation air zero bypass factor.

Explain summer air conditioning system with ventilation air bypass factor of certain amount.

Describe comfort air conditioning system and effect of its various psychrometric |

processas using a psychrometric chart.
Explain comfort airconditioning and effective temperature using psychrometric chart,

Understand the matching of components in vapor compression system.

lllustrate the refrigerating capacity of a condensing unit.
Explain the refrigerating capacity versus evaporator temperature,

Mention the parameters that effect the reciprocating compressor with the decrease of :

evaporating pressure at constant ¢ondensing pressure.

lilustrate the refrigeration capacity with the change in condensing and evaporating

temperature.

Hlustrate the refrigerating capacity with the change in condensing temperature and

entering water temperature.
Describe with sketch to determine the performance curve and capacny given by the
manufactures,

lilustrate the characteristic of a condensing unit from given condensing temp, |

evaporating temp and refrigerating capacity chart.
Find the refrigerating capacity of a plant when compressor, condenser or controlling device or
evaporator from differant companies are assembled togeths!,

Oraw and solve problems on PH diagram using different refrigerant at diflerent condition,

* Draw and solve problems on psychrometric process of diffsrent air conditioning systems.
Calculate the refrigerating capacity of compressor, condenser, evaporator and balanced
capacity of a plant.
Determine the condensing and evaporating temperature from a running mechanical
refrigeration unit. :

l i

Describe the analysis process of aqua-ammonia refrigeration system using |
- concentration enthalpy chart in SI unit.

iy
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(Understand the Fundamentals of Refrigeration and Air Conditioning System Analysis)

3.3 AiEfeRAfi-aa wegH QF PEY Ae81w-q9 WEABT (Describe the thermodynamic
states of pure substances) 2

(T TE T (Substance)-I7 ATFA WS ST T QT THI HAGTSIR 8 JARISAT I I
mmwwﬁmﬂmﬁmmmﬁeaﬂﬁﬁmﬂa%ﬂﬂﬂmmﬁ(%ter) i ot fonf =g
(phase} (T TR, (TH-—

(a) TMIW HFT (Vapor phase) : ‘%
(b) Bfd7 SF (Solid phase) ‘
(c) ST WqZ] (Liquid phase) |

frg Stwa AT IO @7 (I ATTER T Y, VYT SRYA (Phase)-a3 AfTE 20 )

fea eI O3 A T Rty e 7 ¢ E

(1) B1¥1 (Pressure)
(i) SLAT® SASH (Specific volume)
(iit) ST (Temperature) |

TR @ WA ST AEA 2SR | W@ B0 2 1A ¢ SArES WsiTe T A8 L3fBy, A
=18 71 1 Ber AR o Afde wW S O3 o MRS Raeng e @ 4 | .
AN ST (Saturation temperature) ¢ @ fafee sy ¢ W 3| (Substance) ?TT“'gﬁ*T @, &

STOITAT SRR STARTE T | _
FPLR 514 (Saturation Pressure) : FHITA SR (T 519 ATGH T, OILF FAPHLTTH 14 I |
STHERDS FER® (Saturated liquid) : TR ST wae el fisfe x0e1 Sice APpTa=H S99 I |
AREPR I (Subcooled liquid) : TXA (FA I (Substance) FFET S 05 932 ARG BICy

w7 fsfe zm, sum o ARgiE v 9
SHFTRDBS (B9 (Saturated vapour) ; FI]TECW St A TS (Exists) T, 47 Ol STHT=H (R 2 §
@35 fHea S1EsBTs a7 SR (State) (FF) (AT %8 | 1ATTA e ARFEIA AR ATHTS (e = 4

Steam warming
¢ =201 klkg *C

(\ r

. Water
D boiling}/
IO0°C f-m—m = m s e mmmmm I.
) 1 Latent
O \ heat
1 .
' E lee warming ! '
5 ¢ =21 kikeoC : !
= 1
3 1
=t B C
5 oct -l— - :
£ A Lr=334 kg, '
e £ r:.\ i Latent heat h
=~ (=10) LY L -
A 2 355 7736 3030.6
——— Heal conmtent (11) kJ
e s () k)

Bare 5.5 Slomiar wae QR (S19 TS (R T SATfe= 90)
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SR MR G T W IR W WY Srne Tt (Explain the temperatur.

and specific volume phase diagrams for water & normal substance) &

A

—i.

v L)

Triple point ling?, l‘P'l
\
1

Critical point
P4

L]
L] L}

1 . m -,
Vo Saturated vapor
v ‘1&’/ n

{Temperature)

L
[

B
”~

Spectlic volame), V
o0 3 3,3 Water 992 Normal substance-5i2 Phase diagram

e ﬁ%m%pz-rwmﬁnﬁfﬁﬁmmwwcas;ﬂWﬂmmm THA B9, WUTH €
GG IATTS N | R F, RTs TR o 701 ® WA ] FFTRGE (S TS (Saturated vapor line)

= A @R A94R B (Super heat) TS OF w7 |

wmmwemmmwaﬁﬁwamﬁmﬂmmmammﬁﬁs@m
Bom S U e wwqwmmﬁwﬁwwﬁﬁﬁmﬁﬁwm (T %0 81 AR A

ARIS T | «ff Tudsire |

3.0 TR HABIA-GF P-V G T-§ SO G 0 7 RSy Wt &wfT | (Explain the

P-V and T-8 phase diagram for a normal substance) 8

i

e
mro

f)

Saturated liguid ling

fe@ 3 3.9 Normal substance- % P-V STHAE
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iR s IR Frso cifera o Ry 5\9

A
Point of inflection
-
T =
&
o
D ot
=2 Y
] A ¥ -
T & v <,
= ’
m //, ,/’
II I’
. . p
/’} "l ‘,f
#, "’ )’
I‘/ ’f'
P’ ___________ L A, _” v
.-~ i iz
: 5
! »
_ —>
s —»
fod 3 3.8 Normal subslance-9q T-§ SHNATY

2.8 S PV 4R T-S TEEW weq ;xR (Reversible) €3¢ ﬁvrﬁfaﬁg|
(Irreversible) &=zt afEFmiGa af (Explain of reversible and irreversible expansion of a
liquid with T-S diagram) 8

int
Crigical PO

Jr A
T| =
3 Sy o G
=]
3
E
= P
=
o
Sa
g 5 Triple point
¢ . G
. TR < b
/ Sublimation
____________ T, .‘; SP «.---..-.-....I..‘-....-....--.
& 8.6 0k ¢
L N
S‘r v »
(F) T-S phase diagram (})  P.Vphase diagram
$ - Solid F -5 liquid , G —» vapor
3 — Solid F — liquid £ — vapor phase saturation dutely
fBass.e

TN $ GUH ot A Y, AFTRDT o (Saturated liquid) 9R ANPACES Coog |18 (Saturated vilpor lines)
¢ fifere g Sy MpTREE Ao =y S WY (S + G) T e WY (Solid phase)-(F %2
TR | ST (ATF (74T T, 519 JTHVI0 (P = C) afimfy 43 A WG ~ifFadT W, m S-S-Fy-f-g-G
line I 4 SAFT o1t w733 Gow oows (Triph:'poi.m) 99 B TS T @ 51 I Gote ogrs {Triple point)
&7 975 AT o3 Tg7 YR St (A1) ST $-5-5-G line T T |
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ety BTBT SR

3¢ Ftoq PSR ST[E 511 § T[S SRR T-S ST W6 § I 1 (Explain

saturation pressure versus satu

ration temparature phase diagram of pure substances) &

@ W | TS P, B STRTADS S7e- (Saturated liquid) SR FA0E | AR TSR L3 TG 1 7
S ZCS 2 W2 SEE S, I SR B Py T

2 W YR SRR I (IS T,
FOLHRA (Expansion) X9 TFH
(Starting) JC9 |

A

e 3 SR 4R ST g o S 2, TR A w9 T |
o g Sk AT T, WA SRR SN T AT 4TF A9

=

L)
N
woog T
13 o

N -

) Pl

.—]

-

1

()

/

o SR v Se (v
h, = h2 = hfz + thfgz """""" (l)
vy = viy + xavfgy --ere e (i1}

h
»

{2 5.6 T-S STTETT
& ofs AT A TIES 1 |- 2 AT 4T S Snaw T

w2t 9Wed T Tsentropically FREFTE® 20 -2 7 Stage-4 W1 SR SIFA T, (ACF L T8 FPT AR |

3. P-H SR AR WRLECR R At T-P Fe SR wew W g9 TR 36
(INustraute the method of calculation of enthalpy with the help of p-h diagram) 8

A
Critical point
T .
Y
273 Vapour liquid
&
“\“\Q Fusion
273.16 —
& Solid
8 .
273.15 r._,:‘?
L
0006112 0.01325 P 2719
—>

sifi (D, BEOIEA, (Melting) "SR (Boiling) “Fo1E ST ARTET SR Bofw e R | R

5@ ¢ 3.9 T-P Phase diagram

Borz TIPS BiA TR [Gote ATTS-43 TG (RTN ST TRA A T (AT TR SeTE IO OF I |



AR WS axREf Ao oofeRs fry froenge ¢
3.9 FIRAG HMAZA 97 T-S ST ARG wetieafbe Goiast 2 ¢ (Explain reversed

car-not cycle and effect of operating temparature with T-§ diagram) 3

Condenser

Ok

L)

4 .
I‘urbinc—-}l/g'{ )
\

Compressor

h,

o
Fyaporator
(%) Reverted carnot cyele

K \O.(\ ;\00
‘r‘ A L
o N

P
%

Top---- - -

k 4

-

—» S
(#) T-s Trngm
5z s sy

Reversed carnot cycle liquid vapor zone- I ¥ !

I = 2 = Isentropic COMPIession provess

2 -3 > Isotharmal compression process of heat rejection
3 -4 - Isentropic Expansion process

4 — 1 = Isotharma} expunsion progess

Isentropic expansion-93 sy o T WY (AT b owwy ST W v fpaeg {Refrigarent)-qa reimm
Tx-To TV Qa2 T pifers 77 maimﬁ:w:mana 01 #fS T TR cafrrera® 9 TR
* AT 3rwy (Refrigerant effecy g = '

+ 25 faroabs (Heat rejected) 0 = hy~hy thf)x e (i)

!
-

[
o

=

‘

\

1

H

'

1

H
—
o

* I S (Compressor work) W, = hy—hy i
¥ GE/ATR @ {Expansion work) Wy = hi-hyee fivy
* (o (Network) W=W -w, =n,- i} - (hy - hy)
=We=W, =ty h)—th—hy) ()
* T T FBR (Cop for cooling) W _ hy —hy R
W - thy~h)—(hy—hy = hy—hy

h] —h;



o wrR«fH S0 SRR
b B I (Carnot cycle) BT 31 ¢ T-5 ST T=1 aawwmﬁmc“swrm

i (Explain reversed carnot cycle with T-S diagram using gas as a refrigerant) 8

Condenser : e e
fieat out o o

o P
y 3

~N A

< "
T ﬁa{.‘\ {;Q\-
N o
N &
b
Ty ===~ g >
/ Win
Turbine—w To f-==" ___.4 :
r
Wou Coinpressor

Evaporator
Heat mpint

Bmaos

farsTE RS I3 fgfe afdFm wefe 2 s
Pracess = 1 — 2 Isentropic compression S; = S;
Process =2 — 3 Isothermal heat rejection to the hot reserver at Tk = constant
Process = 3 — 4 Isentropic expantion 3= 84
Process = 4 — 1 Isothermal heat absorption from the cold reserver To = constant
lErsas 30T9 (Refrigeration effect)

FAHAT GHE {Compressor work)

%47 7T COPs = a7 T (Work done)

E= 25 2R (Heat supply)
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.t (A) 95 FRAD ARLFER P-V ¢ T-S SR T TR I $

: Tfeie-a3 7 COPg =
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4 T v =
&| Py
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Ps-----—--*:----.- _____ 3 v expansion
Lo :
\ M ! Jl_ _1
v Vs vz W A 3
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: __-»Volum >V COmpression
iR —>S
2 2
IC| | BRA A Isothermal
A Z expansion
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I — 2 — Isothermal expansion process.
2 -3 — Isentropic expansion process.
3 - 4 5 Isothermal compression process.
4 - 1 — Isentropic compression process.

3.» fRerfe Fkeb AR st (Explain the limitation of reversed carnot cycle) 8
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{Compressor valve),
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fae wnene zw wreTes w2 7@ |
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v FerTe TR w3re Ties Swom B «war SRR 9 GHITSA e B
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actual refrigeration system) &
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h€——Latent heat of vaporization—., Hﬁ:} Heat of
(tLoss «—Refrigerating effect ' = compression
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i at X NN
’Ei Ili%tgr%nfaeegfer 3L e S
EX A cgjrfgéﬁse?} { i TE"ﬁJSensible heat
hy hy he h, hy
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he —hd = Heat of compression
he—hd = Sensible heat
hx-ha = Subcooling
- hx —hc = Latent heat of vaporization )
ha—-he = Refrigerating effect
ha—he = Total heat rejected at condenser.
CcC-D = Compression
D-E = Supe_r heated vapor.
D-A = Condensation
A~X = Subcooling -
A-B = Expansion
B-C = Vaporization

.55 BT AR Gk BISTE @B (TR T ST T % [ (State

' nieaning of standard cycle and standard rating vapor compression refrigenation cycle) 3

SHISTE (SR IR RfFreirm 2 sifee zear ww fAgfafe ez st w=re om ¢
(2) AT BTC! SHRTATT (Vo3 Fgerrg 2wt T 1 |

(b) SRR GOTS I T |
. (c) TSR T3 1L 1o TN =0 |
(d) STERIRTG *Efere gofe arm o gn |
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Heat out
TQe
3 .
4 _ Condenser
: A 4
Exp 27 ""l
Device /]\ -
' . k W, Compressor
Y4
}. Evaporator =
e
Heat input

fom ¢ 3.3% {a) Standand vapor compression refrigeration cycle
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fom 5 (d} Diagram of ideal vapor compression Refrigeration cycle
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Understand the Analysis of Vapor Compression Refrigeration system) B4

3.5 (SR ¥ bt T-S BITE I IR Hik FI ST 8 G TR {0
A (Discribe dry versus wet compression of vapor compression system with T-S diagram) §

T
Super heated vapor
‘% 3/ L+V \2.2
Ty bemmrenness
Topr=e-e=- 4 _ ]r 1
4-1 Saturated
4-1 vapor
3 >

_ B ¢ 4. T-§ S .
TS ST 1/-2' 3R GTHE T (T TR SIS TUE-4F O 12 AR e (vR Rl
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2.3 PV &R T-S mﬁtﬂ-mmﬂwwﬁﬁlewﬁm@ﬁw g Bt

~ (Explain throttling versus isentropic expansion of liquid on P-V and T-S diagram) 3
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T f‘ A2 p
2 . 3
3 2 Wet
Ty X 2 compression
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Y Y AR ¥ T
& v 1/
% : / \ PD b 4 4; 1
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cycle and effect of evaporator pressure) §
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and the effect of condenser pressure) §
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L.¢ TR Fw R R 7w O ST RPN G3 g T (Explain the

effect of the mechanical refrigeration cycle with the change of condenser cooling media) 3

FrswE e gors fews R T e -

(a) WITCOFAA® (Material)

(b) WITRIES T TG (Amount of contact)

() STORTATE "N |

wrswE.aq wenh R Sfi A T fiew e AT (ST (AEFETRS ST Bo | TSR
. 9y fFadR TF TR sfaarda T | ITSR ffow fETE Water. Air 43R Refrigerant 4agR S T

HRF = Qc Qc = Refrigeration capacity + Work done by
R COMmMPpTessor
__R..+W =Rg+W
= —-’h——RE
v
=1+ RE
A
=1+Top

| Evaporator!

[

Subeooling De-superheating

Expansion . l—L/i r_/ {
valve y 5 ¥Condenser 3 o

Condenser

Receiver

Compressor
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4 1

—_— 5

f5m 3 2.2 Simple refrigeration cylce and p-b diagram
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2.0 TBIETE Y TR G SA S affefr asafeli FfAt (Standary rating

cycle and the effect of liquid subcooling) 3

< ' A
5
4 Expansion valve
Y Heal
( e'“h;‘"gcr P subcooling
 AAAMAA } P 2
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VWA
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Evaporator
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S Super heating 2
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2.9 P.h SREIN-9F AREG AR oG- q9 AT (Explain the effect of suction

superheat with p-h diagram) ¢
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] 1
Super heating

» Enthalpy kl/kg

—— Pressure
=N

& 3 2.9 p-h diagram with suction super heating

BT p-h diagram TE (TN AW (T, refrigeration cffectﬁﬁi AT AT condenser performance qﬁi A |
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{Explain the vapor compression cycle using liquid vapor regenerative heat exchanger) 8
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(Explain the effect of foreign materials on the performance of the refrigeration cycle) §
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(ST B=erIA (afgrencaets fesb e . e
o,boivrcfntaﬁrm FTTHT 2R, FTLIE &, FToLE T, ARrwicaive 2res,
F-IFPTTT T AR T, Sueww, T3 Iy Rt 7Y qwe o

ﬂﬁﬁFﬂT T TEm ¢ TR (Solve problem on the effect of vaporator pressure

condensers pressure work done compressor, compressor capasity. refrigerating effect, co-
efficient of performance liquid, subcooled liquid, liquid vapor regenerative heat exchanger) 8

%mzmn134aﬁﬂmwm%mmwwm(-m°0mﬁmﬂmaoomw
WAL 10% FIRRG T (37 T ¢ PH 51F IR/ T~

(¥) G&FEED: 3F8 (RE)

(%) FEPE TYT TS (WD)

(1) CRI-BFETS o7 AT (Cop) | | | %

sl
0° WAISA ST (-10°C) IS Siot@l @7 10°k TR FAARTS (SR SHRUE S el
TR | TR | 134a FRUMCFA BI 93 TN % 91 70 |
h, = 310 kj/kg
hy = 350 kj/kg
hy = hy = 160 kj/kg

=
= P
2 40°C
T
[=9
B :
z 10°CA- '
o ;
of —10 ;
' 350kJ/k
h3=h4=]60::—']- by = 310::—“’ soklike
- Kg > b g
B s e
cafFFeTate B%8 (RE) = b, ~ b,
=3[0-160
= 150 kj/kg Ans,

- IO TEF I (WD) = hy — by
=350- 310
=40 kj/kg Ans,

RE
Cop =5

Errs

_ 150
=40

=3.75 Ans.



&Y | P BB SRR

a3 | e A3 TS R ST AeRea S (- 25°C) R TSI ST 35°C | T
RS 7°k T 5&B PH B0 W8A W (W I | '

(%) citreizai: 2ee® (RE)

() T2 IS I (WD)

(1) -XRBTUS W AREIN (Cop) |

hy = X6 k/kg hy 224_5% “hy =300 kifkg
—>»h
fom s .08
Toraa BT (AT AR
h; = 245 kj/kg
h; = 300kj/kg

hy = hy = 86 kj/kg
() @FeiTaite 398, RE=h, - h, :
=245 - 86 = 159kj/kg (5T)
() I TS AT G, (WD) = hy— h,
=300 - 245 =55
_ @AFaia 33 159
(*) Cop = memmﬁ:g:Z@ (Tma)
Ehrgad-o | Rn-12 IXTe G A Fm +EfEy Rans waF 7.5 9 1.5 Yreeda s s
TSI ¢ I™ASTH N5 | NG RARD (-15°C) TSRO T I <R 30°C FETR T I | Ry

VL TSTHITOER WS SKW T frfw -
(%) Cop, (¥) AR eTew <R (Ma) 1
P
+ 7.5 bar 3 30°C 2
1.5 bar

H = .k-I :
h3=h4=65']:§ . ]'Ig *hlﬁ?k—g h2=216k.lfkg

ﬁm_sq.m



(O Trsera o= Hrd fomyg

Goae 50 e - '

hy = 187 kj/kg

hy = 216 kj/kg

h; = 65 kj/kg

< e 39 = n, _p,
= 187 - 65 = 122 kjfkp

cfeieafbe Twd (RE)

Cop =
_b-hy 18765
Thi-h, T 216137
= 4.20689¢ (&@)
flalscicinech Sty w

R

3
S22
=0.041 kg/Sec (¥w3)

tqmq.srnskwmwwmrﬁmm mmwﬂwmsovmww

() Cop, (%) =277 ey, (1) w2 wywy

(o]

P 3 36°C >

..........................

h3 = h‘; =325 kJ[kg hl = [464% hz=]635 U/kg

—_
fom £ 330
1% (B one g~
hy = 1464 kjikg
hz = 1635 kj/kg
he = 325 kj/kg

RE
(¥) vram Cop *WD

hy—h, 1464 - 325 :
_-J_J._——_______,,
Thy~h, T 1635 - (464 = 66608 (BE)

R e
o Y (Mass flow) = m

kw 175
k :R_E'=Tl_3_5‘: 01536 kg/sec

mmmmmrmmz.mmmﬁ'ﬂm(;rcmmmmﬁﬂw—

[Arefrat-20 3 u)



- ob - T Sty wrmeR e
() < . -2 0! = A AT T (Ma) x FTCFR T8 (W)
=0.1536 X (hy — hy)
= (L1536 x (1635 ~ 1464)
=0.1536 % 171
=26.2656 kw (%7)
(%) TR Faret (Condensing capacity) = Ma x (h; - hy)
' = 0.154 (1635 - 325)
- =201.3656 kw (397)
- | Rane-12 qage = Ruww v R datem AR 0.854kg/sec | WICBA WATSI @
ARSI Bt TNIJLA 9.0 AR 2.5 (Bar) fibife feizst wam cfer oo 8oC swdirem =21 < R I 0°C-
> R et e | e

(F) Cop, (V) TR S A S mwﬁtﬁ_mﬁm () AR TS, (F) TR o |

I}
A

% bar

2.5 bar

hy = hy =63 kaka by =193 h2 =214 kitkg

rg'
»h

ﬁm 1339

o5 e
h; = 193kj/kg '

hy =214 ki/kg :

h; = hy = 63 kj’kg. Mass flow rate (Ma) = 0.854 kg/sec

RE h;j—h; 193-63
(F) BT Cop = WD = H;—hj 314 —193 = 6-19 (8%%)

(4) F=epe fefs sHIeR wemmar 3 PH o5 e =113 s3°C (Bee) ,
O JoR Zrha ifmier 53 -36 = 17°C (¥59)
[T ATETRE=W SRt 36°C)
) Wﬁﬁmw = Mass x WD
=0.854 kg/sec x (h, - h) ki/kg
= 0.854 x (214 - 193)
= 17.934 kw (Bm)

(9) ITSHIER e me(@t@fﬁﬁ#@fsww ﬂﬁmﬂ)

= 0.854 X hy-hs
= 0.845 x (214-63)

= 128.954 kw (¥&@) -




(SR T2 Apencae Feby fpee

Gmm-mezﬁﬁmﬁﬁmmm«mwcmxmmk

hi = 138 kjrkg
h: = 141.8 ki/kg

ha = hy = 109.4 kjrkg
vsy = 0.055m%kg

C’fftﬂ‘?‘sﬁr@‘H:ALNnxn

-

:rx_1 XLxNxnxn

314x1°
= 4x X1x750x2x 8

=0.9425 M*Min

RS Sfrdy
IS RamTen S M- - e v
_ m’/Min
= Vh -
09425
~ 0,055
= 17.136 kg/Min
(%) ﬁm'mﬂ W = Mass x (h, - h;)

=17.136 (138 - 109.4)
= 7.85 hp (T&®)

Mass (hy ~ h))
(¥) FToLH7 SRR et = BTy re

_ 17136 x (141.8 - 138

10.54
= 7.85 hp (¥%R)

RE
(") BT Cop WD
by —h,

138 109.8
T141.4 - 138

=7.526 (¥%3)

h, =

L

10940 hg g, - i

hJ .
s = 4K A\
- ha = 14K R 4y

O®

- 12 3IePRen gt afd s (rpay



F - [
80 e AR FEew syaEEfm

T | » AR 12 JAGS RAWA TR WA 20 Ton TR TSTATADE SR — 8°C @ BTSHRR
s 30°C | fiibifie et Menm Ard’ Ramer® 5°C WeeRow (Subcooled) ¥21 T S ST MR
e 6° B9 TW | AT 0.1 kg/em? | 5B WG 37 maﬁfﬂmaﬁwmﬁﬁw_

(%) Cop, (%) TToePE TWITS wTet |

(el

¥

o] 1] TP S Y S i

]
1
[
.
.
[
L]
M

59 bl | hy  h
T6m ¢ 2.5 PH ST

pH tsrmm &iffl wicers 2t forew ot 2 8

1 -2 = FT=LATA §2 GTRIHTS FgATHw
" 2 -3 = PoPTIR fET5IE S BiLsR wew (Pressure drop in the discharge valve)

3 - 4 = FTANE TS

4 - 5 = T FZAmraR wated e

5 - 6 = R ety wo e 42 eeiPice e |
67 -8 = XSTATD® 4 BT AT
. 8 — 1 = FYLIT A SIFS BILYH “EA (Pressure drop in the compressor suction valve)
(&R G BTG (7T AR
hg=h; = 137.5 kj/kg
hy = hy = 143 kjikg
hs =hg = 105.5 ki/kg

X &AET (Refrigerating effect) = h, -

=137.5-105.5
, = 32 kj/kg
I FEF I (WD) = h, - b
=143-1375
. = 5.5 kj/kg
RE
(_‘15) Cop =WD_
2
=55
=5818
. faaarzs eRea s (Me) =E;"
_20%50
- 32
=31.25 kg/Min
m!Hz—H”
() IR TS s srYwwt 4P = 054
_31.25(143-137.5)
= 10.54

= 16.31 bp (8%7)



e~ R a1

GO ITErR R B Fize 83
TArRAt-v | RATE R-22 TGS 10kw- 7 G ZWe WRBa wen e s0°c g LS

(Evaporative) STt 5°C ym fafy o g

() I | (W)
(Y) cfrurafe 2e¥ RE)
(") Cop

(%) FT=eT

el IR,

" hy=407.14 kj/kg

by = 414.53 kj/kg
hy = 236.66 kj/kg
(e )
() I T (W) = hy - h,
=414.53 - 407.14
= 7.3 kjrkg (B)
(¥) cigwmef 208 (RE) < b, - ha
=407.14 - 236.66

[ArfRI-2004, 04, o)

M o

= 170.87 kj/kg (BT3)

RE
(1) Cop = Wwe
170,87 '
=339 =23.06 kj/kg (¥%R)
e AR (mass) = 93%—”1
__lo
“104
= 0.058 kj/kg
(V) TTZLAR TS = mass (h, - h,)
= 0.058 x (414.53 - 407)
=0.433 kj M kg (TTW)

Buted-» JWWWMMWWW) ey Zrew (¢) R 51 wrees Rty

i

p-h D10 (T 13—
g
hy = hy = 180;;“
_ 2 KL
h=23031

_oen KL
hy = 26072

[T fiI-300¢]



83 s s symEERe

(%) clgewafBe 3ted (RE)-7
P A
3
4 <
:
I
Y I
1
1
| > \2 |
—_—- |
E =(h;-h;)
2 230 - 180
kj
=50kg@m)
() 25 S Froem-

= (h; — hy)

=(260—230}51-

—-30—J-(v'm) |
Gwmnm R-22 IS 50 kw‘wm WWMWMW 35°C R 10°C SRR
sfifre T |
Mrwme mmm(nl)@&wmmwmmm(m)m AREERR FT2 (iv) Cap (v)
mwwmm(nm&m AP =) e |  [afral-30 0]

O Ciremaite 2os-

P A
3 P 2
\ 4
4 > [\
» h
RE =(h, - h,)
= 401.6 — 243.1

_ K
= 1585 ke (91)



(eI IT=er @iFacaa by e ' 89
(i) AFwTde v LT -
by =401.6%
s :435‘2%
hy  =he=243.1 :—;
, % 0315 f;— (Tem) .

(ifi) ITLTY ARMEAR FAST— m(h, - h,)
= 0.315(435.2 - 401.6)
= 10.58 kj of kg (@)

(iv) Cap =% FTATIR AST (we)

= hz - hl
_1585 = 435.2 - 401.6
T 336 kI
=471 (W) = 33.6'@
(vi) &f Rermaat e o5 et = m(h, - hy)
=0.315x 158.5
= 49.93k] Al kg (BER) . '
TAIGA-3 | R-12 REFSETs IRge «3f® com TR FITPA 40°C TR -5°C S “ARwifere zm
15 B RuT ¥ 2T =M1 | R-12 99 P-h B (AT L5 STt <t oo [AFCRL-2033)]
K}
hy =1s.4%, v =0.065:‘—g

PPy R 1
hy =208\ hy=hy=7d6 "

%Ws@)RE(#)W%W(ﬂ)WW—kW-G
hy = 18.4 %,V:O.MS%

k)

. A 1]
h2=208kg,h3_h,._74.6kg

(%) caflgremafde Toed (RE)-
P
3 L 2
<

1

:

h 4 :

!

1

1

1

4, > I} !

| \

- ha=hy oo b

%j
2



86 Rt Brsa SRy

“RE  =h,-h,
=74.6-18.4
kJ
=562, i)
(¥) IR Fren Geemors-—
PD =hy-h,
=208 - 18.4
=189.62 (=)
= 18967,
(") ANGUR AT (kW) WA A GHE~
= (hy = hy)v
=(208 - 18.4) X 0.065
=12.32 kW (B&R)
Trigwe-Ha | TRt 12 TRRe G (TR Froep BB 40°C IR —5°C SEANIAR T IS IQ 15 ton
Rtz Bt 313 | ' [ar=ifeTal-2 03 0]

(F) RS 2T A () I TVITS SIS TS () ISR SRR 3w
(%) Cap

515 TS CTSW W, b =1ss=t"—g
—oankd o o . K
h, _24okg,h,_h4_74.6kg
1 ton =35 kW
15ton =525kW
() famm aeres -
P
RE =h -h,
= 185-74.6
k]
=110.4;§(Gw)

(%) IR TS IR Wl
fewrTE ARAI (man) = -C—a;;%“i

52.5 kJ
=Tiog =047,



(BHR FToew CaiEpene== FebT fosd
BOYTA WS = mihy — h))
= 0.47(240 — 185)

= 25.85 kI 31 kg ()
kI
() FITSHE B T6A = h, - hy = 240 - 74.6 = 165455
RE h —h
(ﬂ) COP_ “hz_hl
110.4
=T654 =067

BUREE-39 | mﬁzo*ronwmﬂrc%am:zwk—g

h;-—320"‘ ¢ h, = 1401—"% | AT IAGS R-22 7 Raw= v v FghfRs amew a1
(1) Cap (ii) Mass flow rate (jii}) RE (iv) WD

210___ 1 Ton=3.5 kw
kg AWl =20x3.5
hs = 320H =70 kw P 3 « 2
1= kg h |
1]
H
A 4 |
1
I
» . !
4 [l 1 1
| A
h3=h,
3=y h, h ha
kJ
h; =hy =140 ke
G TN
() WD=hy~h,
=320 - 210
= uo—- (%em)
(In @ﬁr’ﬁmﬁ‘* Etais) (RE) =h, ~ hq
—210— 140
= 705 (T&R)
(IFTTy Mass flow rate ;
FUS = m(hy - h))
70
m  =Tyg =064 kg (%)
. RE h —h
(iv) Cop= WD h2 “h,

70
= 110 =064 ke (T&W)



8y

wrRafi ST sy

» E i |

31

¢ |

& |

91

i

AED ¥ (Critical point) I ™2 - [arfEai-2008, ob, 04, 0B, Y0, 3]
we, R e 2 e & @[y '

T[T T AN G TG A WiEA O fre fffre zm, o kel iR (Critical poing 30 |
% AT (i A B1e4 ' Siofuia A T A |

mﬁswmms ARRFFER (Subcaoling)- lﬂﬂm@ﬂfb‘?

(Bza ) s Cop 7 Bota atera R A €00 | TCOH TR W(’Zop'{ﬁﬁm |

T mm@ﬂmWW? ([AIfiTa-00e, ob, 09, ob, 0B, 33, 33, d¢]
(Benf) o crm o wfm, wam @ A SR S w9 o s

PR (Subcooling) F? :

WY1, SRTASH WM (Subcooling) 7 [Frfral-200¢, ob, 019, ob, ob, $8]
ﬂﬂm@ ﬁw?as {Saturated liquid) (¥TE ¥4H cPiae 26 (Sensible heat) FZTES ©19 W4
T W, TIF ST IFER 904 |

@A S q0? [T RI-3 000, Y]
W], qFF BUIER AN TR 7T |

Bz ) sumarf wm i it TR e ﬁﬁmwﬁmm |

ﬁﬁ?rf%—rrrmh—upva‘fh U+Pv

9T jhikp A kcaltkg

(S TR AR (Vopor compression cycle) A LS

Tvaporator Expansion

i @ valve

Recenver

f Condenser
Compressor

THGT =i 32 ' [Af¥R-3008, ob, 5, 3, 3¢
e, =l Fir

aiﬁwwwm%@mmwﬁmwﬁrﬁ @ A AT W Ahed T
Waﬁm|ﬁmﬁ’rﬁ‘?iHTc“hqﬁm%m,mwvimﬂqﬁimm&tﬂﬂw‘ﬁm#mﬁm

(e, ds =52 |
YR W (Subcaoled liquid) F? ' . [afiar-a00e, 04
w1, ARER Y Rt s & @me [ArTRTET-200¢)

ST ST B STt T ST TIE WUPASA S (Subeooled liquid) T |



(SR FT=e AR Fe5 e 89
B (OO R NPT T RORew Fw fr [armtfercar- 2038,
{i) QFATTA [TEIZ0R IG5 TSGR T e g fmed ot |
(i) TSCATAGTZ vifon weprea gt cz@d ==
yo | qFIeTR @ fy
(Szal]) (i) Tonemene zre wors KnR Wit |
(ii) 3 RIS ANGS IR LR (A B |
33 | ORI I AXFM R Cop & GG I 7
(zzaf) com wrerm st ameR feo o FRER B8 TR w9 T a7 e
087 R ABTR AIHTA! AT T FTLR @ FNPIRDS (SAR-IF AATE 3o (BT (soMa efrawr e
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Cooling with adiabatic humidification.
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ADP-93 =¥ x& e fe mﬁ? (Apparatus dew point) FTH- a7 BT R
SIS SIATAD &8 A5% 2t |

aferaGe RRfERree== (Adiabatic humidification) 0T 3 g2 [A=fTR-300¢e, o, o5, 3]
-Wﬁwﬂﬂﬁwmaﬁmmmwmmw%ﬁm@mm
sfera fEate ReRfeRrm o |

w1, Sleetd ffeamn gre arers REREem war safor ot R a |

f2fix zrTm weet gers N Q@r [AIefat-2 00y, 33
QT T TS BPF (By pass factor) O3 W AW W8 FAE-9F WFe! 31 013 QINET *1aT TH—
f&fbx Fwer w7 TS 1, = | - BPF

S.HF =

Lttty
=, -l
Eﬁlwmwwmﬂm? [arefeat-200¢, S¢|
qfﬁamwww
ne=l_-2"%
b, — L,
by, —ta
el B

b — Gy



ALCHHES 2T W

Y| FRTEHENER IS H 1iEe [ArRfat-203e, 33
' m%mw%wﬁmwammﬁ@wnwmﬁﬁmmi
»1 I FI8T (Contact factor) I7CT F J? - [ArmfE-2004]

FBI TIIR-(F IAGR T3 90 | qTF T 200 BPF (By pass factor) ¥W o9 <813 wi5e
ST AW | 5 TIIR
CF =] -BPF

lhtds_[dz o, —

tay — ta - ty, — g,

S0 | ARANT € 1P BT WA TR o7vits | [imfeitar-2009, so, 38]
_ 18 T (Contact factor) = 1 - By pass factor (BPF)
CF= | - BPF,

> | REfERrm s 8 g [AreiféRal-2000, 09
mmmmmﬁmmmmmﬁnam offemet % e REfifefram 3= |

32 | R e zome 4 gam?
Ea= ) w2 am wormiare AT 1 3T MO 7T T el ooz e SRR e A |
so | ERRED afie Hir [Arefiat-200y, s¢)
Bre]) ReRRR afom w et et = T GHBIR (SHR-97 O OF -4 W AT
el afia 3o |

W=D
m,

38 | ¢TI T ez e | wie (=200, ol
B B) w2 2= ot © ons apm S s aTHB <1 feterT (WBD) 2T |

Se 1 ey wiom afl Su [Mefita-200e, ov, 33l
s Sy (Specific humidity)

W= 0.622 P,

Py - P, g
P, = P, = AW (3719 W GUBR ootz (Partial pressure of water vapor)
P, = TNBTT™E (2917 (Saturation pressure)
P, = MIHEGS (83719 (Barometic pressure.) |
So | CTR O AT TRIHN B AR ¢ A 1Y ST T 7o & 0w R RERR we

[Arf¥a-2009]
RH-9% 47 q& 779 | .
3% | RERRERrTIm woR! stwfowram =g o | [rRfE-200y)
YIS ST S WA A
(a) TST8 TS (Direct method.)
OECICHRYRI (Indirect method.)
AT WG fom 2 3 |
) f ST (2 eneE (By using re-circulate spray water)
(b) e G2 9 (By pre-heating Air)
(c) &5 =9 wuidr (By using heate spray.water.) [

(&

2]



8 | Rt BroBa SR

| WW(Redatlve humidity) 1% IT? [ArmfETR1-2008]
) = RS e fRfFE St e @ A s e A 992 @ stemar
awmwmmm@mmwﬁmﬁnmmmm a3 75 TS TR
W W) 907 | GBS RH% TR0 e 2 2 |

P et s TR AR
SRS S8 (RH) = 2% o SI9mieT sy #7e awarenis s e A X 200 %

>3|WWMW)WWWWMWWHW@ 300¢]

% o |ﬁz®ﬁ1%1% Mﬁﬁvﬁ?wﬂm? - | | [AReiféai-2004]
ﬁﬁ@ﬁwmﬁmwmﬁ@ﬁﬁﬁﬁmwwmﬁ%ﬁ%mﬁﬁw
25 2= |
D RSHFW@W?. ' [areTa1-203 8]
Bzaf) v o 5 wids 7 @i v I oRERE K5 ¢ 6Rm 5
RSH

RSHF = RSH+RLH

Room sensible heat -
Totat heat

Room Sensible Heat Factor (RSHF) =
Total heat = Room sensible heat + Room latent heat.
» el | |
S | MG ATreTaR T o | [RrefiTal-2000, 33, 33, 3¢
WO, AR (ARG LS ARG ermm:rmﬁm |
) Rl qoTeTTE W g (s
(i) cﬂ?ﬁﬁﬂﬁﬁa
(ii) TiRe Pler
(iii) TEefefmm
(iv) fefeefafefmem
(v) e e afearaite Refufefammm
(vi) gfere FESfafefrmam iy a2 eaitm 3meeim
(vii) f2oe =S %ﬁﬁ%@r‘m
© (viti) RS 35w e
(ix) afsmTa @l e
(x) afeTabs fifEe -9 a=fHa




-l acle] ksl

TEEFRAGS AT : ' e
i ARG B cire B B e v ~vamt g | [APETRI-20 5]
METHCHGF 5 2 Fafofs wanfi stiawt 7mm ¢ |
(i) 9% T ' ' .
(ii) g e
(iii) 7T A
(iv) TSR Tt
(v) S
(vi) *F3 SEe!
(vii) Sestfiess g ’ |
(viii) §12 T Sttt : ‘%
(ix) GLHG I St '
(x) @G AT fEremis
(xi) PiFrE
(xii) TE8 =TS fereptq | o
9| WW@WWWWWWI [F=FTRl-2 008)
e o ) ©.x = wRR 559 | |
8| IRl o1l Fr-az WRamafts RERRRRT aers wiwt zx, vt B oo

[ al-yo00b, 33 .
e e ) v .0 b
¢ | TRTEFIHT oib e« RERRRrz afim o w1

(Bem mro ) o 0.8 B | |
b | TP T e RERRRT a1y o = o . RefEE-300¢, 5]

(e mewo ) oot 0. b1 | |
11 G IR G R Rifbe- g wra <tk P [F=fiERt-2000, o5, 38, e

(35=f) fy oo fafie @ G -3 Ty A1 o w8

[FrefTRt-R00¢, ob, 04, otr, 3]

TP 1oy TR Hore

Y1 T UM wARaIes  qOPTE | 51 o (RO Sree (e T
 TBE/TT TR AT G RS 3 | 8191 I T GTEE R T |
(X1 O 31" ST od, T td, o | T2 A AT 1, AT td,-COFT AT |

O | SITATRS WEOR ¢, (TE 0, A1 | O 1 WA WS ¢, (TS ¢, Jw A

B1 QUFH I WA o1aw NN R SO |81 «TwI St QEpeIES IR FETTE W9
fowx frcn wiears et =3 | o forcy wieam = =3 |

¢ @ESEAH=H,-H, _ ¢ WS EAH=H,-H,




By wRafi Fretn syEEE .
bl WWWWWW‘HWI ' [arfEi-2008]

GE{CE@'T\'J\'J?{" aﬂzﬁiﬂ(\SO(b}?{aEB‘-ﬂTl

»\ mwﬁm 7 A1 AT ELS BB (RNNS | [=efEt-2 0 00]

w{t@?o.b e a7 GTARRE e e 58 |

se | Humidification €@ Dehnmidification 50R TYTa e | (FrRfTal-20 53]

uqmzﬁeqamaﬁm BB |
Bstwwmﬁ&mmﬁmwmﬂvﬂmmﬁmmmi

[arefAiTa-200¢]
uwo.s'ﬂmaﬁa B39 |
| » BTt
>| ARG 515 (4T GO oI ¢ CTRRT Rtk efdenf fapr afw 2 |

fereifiTal-200v]

oy WW-MWWGWWWMW1
| [W—Qookb]
oo, R R ¢ FoRERfbRrm o Tt day ot | : [AreT-20 Y]
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e mmwmmfﬁtm%ﬁ@ﬁ%ﬁwmdﬁmﬁaﬁWI
[T Rl-2008, ce, by

(Bea o ff) S 0.0 g8 |
8| Wﬁmwﬁmwﬁ%ﬁwwmaﬁw|

[@=Fif*ral-200¢, 04, 09; ob, 38!
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(Calculatlon of Psychrometnc Process)

8.> AR o1 JvEm T bR Rk @ mﬁwﬁ%&ﬁ/ﬁ&mﬁm

(Calculate the psychrometric variable during sensible heating and cooli ng process) 8

PR Rk 1wl e

Ileating

| coil T
ta)) s
- /P o F
Air Air g
] - | -
in out ~- 2
{tdl) — _|+(td2) _;‘—T

il P

ta)  1e, Ly
Stcam ~— Dy bulb temp ——4.
Psychrometric process Psychrometric ¢chart
(¥ ()
foar g 8,y (AfFam fafbe

Eeife el 31 Cifrs REffeta cam g 1t ai wmimmﬁwvrﬁmwﬁs‘mwmw
Tue T AHSTT EEiRA &fbe T |
4R, AT AT Siew o aa\ﬁﬁzmﬁaamwtd R oo TreTem st 1, | W, = W,
B A i@ Cﬂﬁlrﬁ‘qﬁmwmm% corwcpz-cv.smﬂrmi
fbaes ﬁaﬁsmﬁmﬁmﬁﬁmmmﬁsmﬁm(mmdd@ﬁﬁmﬁqum~
(TIfET® S Heat added
YA,
q =hz-hy (G +W)=C,
=G, (b, ~ ) + WGy (g, - ) = humid specific heat
=g, — ) {Cp + WG, }
(td td)cpm= b (2= b))
C’I‘lﬁ'ﬂ"l iR Aafs ITmom (Calculation of sensible cooling system} 8

Cooling
T ©0il {tg3)
CAIr__ L
in 2
{ta)) ™| 5
— =
[~
' ' ]
rcl; l'dZ tdl I
Refrigerant — Dy bulb temperaiure —»

. Psychrometric chart -
Psychrometric process

() S)
ﬁm_:s 8.3 CTAfHER gfare



St wigufs ST wmEce
wmefEs SIS 2 (Spasific humidity) SRRIES @« TR I SRR ARREA T AP 16

TR TSI TR e 0 1 4 T, 1, SV A ¢, SIS P T Bora ey e ¥,
7 f57 8.3 T (S CTUTN AR | G Ty, e ARSID R AT A G 1, IR PR
SN (1) ST A, mmvﬁmﬁwyﬁtwﬁmml-zwmm|
R IR-a7 T A AR e a | afe w, = w, TR A SE g cvrwmzm
oM @ St ol e T ¢, 70T 9,0 BT T, 9w e W R TR TS e TR
s fomafifs s o i Ay
2w wint
g=h—h

=G, (ta, ~ o)~ Woep, {to, — 1))

=Cp, (g = ta)) ~ W g, + We b,

= Con (ta, —ta)) + We_U, ~ W 4

= Cpa (ta, — ) + We_ (g, —ta)

= (Cp, + We ) (ty, ~ )

= Cpm (tdi - tdz)
= 1022 (te, ~ &)
= kJi’kg

sqmwwmmm%e&@ﬁ@ﬁr@mw

(Calculated the psychometric variable during heating and humidification) 3

= W, =
w, B ‘5
--------------------- 2 E =
: ' c.
; & w, &
""-E ...................... W I
ta, Yo .
—— Drybulbtemp —> —— Drybulbtemp —

a2 8. fifte REREFES
ﬁﬁgmﬁ%ﬁ%ﬁr@ﬁ@mmmﬁm@mwmm: 1-q oM REEfewme

ST I <R 26T T IR | @ AFOTS TR R TG S ¢ o R g% woa/m | et
oS A e wRefiE e St seerw Fu Se & e A



METHGS ATH- A7 AT )

«f7,
m, = RERfEwmE et g oubrm o
hy, = RERfETE ere R cva SuBmR gawmf (ki/ke)
W, = ReffTrmm el woewm = RRRT (/g da
h, = ZSffEwmm o e el gmEt (ke
m,, = ReffEwmmR e oo wmba w1 (ke)
hy, = RERFEemR S oo enbrER e3em kikg)
W, = RERfEwmR o wrom c=ifes RERRT (u/kg/da)

= HUIFS T& ISR (kg) SR W I T (> GG
(M, — my,) = m, (W = W)

= mw2= t']'l‘,,l.1 —m, (W3- W,} .................... (l)
R TR 97 T,
M e, = Myobe =My (B =Ry e (ii) |

(1} %2 &© m,,; -9% I (ii) THR—
my, by —{my —m, (Wo—~ W} he  =m, (h;~hy)
= myhe —my he  +my (Wo - Wihhe  =m, (hy—hy)

= m, (hy—hy) =m, by —m,, hfw2+ m,(Wo— W) hy

= by == T (e —he )+ T8 (Wam Wiy =T (e b )+ (Wa- Wb,
= AT ¢~ Ao vt
, =t =g «nfem ereria
tg_(.'“ﬁ fe sty et
aeeeT fifbe 3R Bl +ufs Wi o Bafirs vt 31 ¢/ ERITT A8 SR W e
FRTHIG Sl (Ao o oy oM faper e3geef | wour, MEFEET 506 1-2 @ @ {35 a9
feBfifefrrm s a2 1-A (wefie fafbe) W A2 (Wi RERTREE) wPRe R T @ @ oS
AR 1 foa () oz w3 fEEfiffrrem afere @i o @ae—

q=hs—h;
=(hy=hy) + (hy - hy) . - qu= Latent heat
=q:+ Qs ‘ q. = Sensible heat
R G &5 iw- '

. gy Scosibleheat g, g, _by-h
. ~ Totalheat ~gq ~gq,+q.  ha-h

8.0 MYUMTHHF vz Myw § «uR Fox ffde wfow Wﬁ (Calculate the

psychrometic variable two air streams are mixed) 8

i, ‘I'fﬁ W eI «ftAieae fe (Adiabatic mixture of two air streams) N’W e ] (A, ml =
hy - h; Wy-

hy—h; = W, -W3 2 (edrpern avfre o ww FW) (Calculated the psychrometric variable when two air -

streams are mixed) 3 .

, ﬁﬁﬁamemamwamﬁam 0T oY i 2w I T RO 9T frrfare
JERR T O AN QIR TR (G fAed 25 1 I s opemn fafEe g o s | werfis, am
O 3R TS ACH B (1 W, WS F0FA A 705 9T |



q0

w241 Pt wrEiem
S
-‘b\q‘% o
¥ w2
<& ~
/ W
D h) W,
% W3
t(I3 M3 tdl
: Dry bulb temparaturc ———
foa & 8.8 afemeas i § ams Fow ‘
4f3

1 0% QLA ASTHR ©F =
1 *T8 SREAH ASITR a2 =h,
| AT TR ACIOR TAFE et = W,

R, 2 29 SARA MBS S = my
2 T2 R ISR CHATA = b,
2 R STEWH SR WL wgel = W,
9 3 AT IR ASAT S = my
3 *IT% HITA ISR aRLHAS = b,
3 AT G ASTER ATATTS THSt = W,
ISR e qmamf ¢ anofirs wmer e ws 71 3
Mass balance (T3 SR A1%—

LA PIE R (1 FIECES 1 LU (1)

Energy balance-43 &m], )
myhy + Mhy = Mahs e, (ii)

Q@2 A=A 1S Mass balance-9% &5,
mW + MWy =maWs s - (iii)
my C% (1) 6 (i) TR TAACR T ;T Mg

m1h1 + 1Tl2hz= (lTll + mz} h3 = m1h3 + lleh; -
mih; — myhy = myhy — mgh;
mythi-hs)=my(hy—hy}

m hy-hy - .

My = hy by o (iv)

ms 6% () 9 (i) R FTRwwcee = AT A3
W W W )

= W W,

| AR (iv) 8 (v) 9TTA WA Z—

m b W oW,
mg_hl—h3_W|—W3

Specific humidity -



FARTHALT STAA-07 FITHE a3
8.8 RTHFIL BiF JITA I IRAMT FWA & a1 AW (Solve problems of find the

bypass factor using psychrometric chart) 8

AR ASE Wk @ IS T FTAER L4 o RIS 20w T, e Srees ST 7o Aot <
A1 AT (X SR PR AR ora (557 Fem AR Aoqeem At o A BB fewst (Fing) oTeen
T ACH ICA YT IIRIIMG A | R 57 43 07 707 0% AR Fe= S |

Stewm in Steam ou
: l Heating coil at
| I lemperalure
One ) (1-13)

e Ail’__> - :: 7 B)——b On

M AT T, —»AIr
D 1 —_— :
:} T [l kg of Air =

AT T,
fom 8.0
ﬂﬁT.ﬁwwmawmmwm\Tﬂfﬁﬂmwmmwﬁ% ——

SR=IT WI ST AT @ ST A B AT, | et ﬂ‘mﬁﬂg

4fa, T3 (T, < Ty)

T 2, lkgwqﬁamﬁﬁ;mﬁmwﬁwwwﬁn IR 13 ASH TIF L IO LA IR
T AT R Ty | B kg AT T4 TR FOTTR SR R TR w9 Al (1 ~B)kg ISP T, (Coil surface
temperature) STHTIAR A TBW SR T B9 B WMI

BPF__IZ__TJ
T,-T

_ T._mmﬂﬂmmﬁme
T, = T S A5fS arewTa wromma
T; = 4B 91 SITS AR B

8.8 (a) QTS AT MRS SIBZ TETT 41S (¥, A=A
max_—“'—t-" %:——wl <=y o Bpara eipfre o 7T ) ¢

t - h; - hy
1 -t W;-Wy h;-h
it (Show x = (T — : WT . hf L with psychrometric chart)
VS
Y
&
/Q}'.‘- AN
% Wiy

Sl My g

Dry bulb temperature ——»
o ¢ 8.4



9% ' wRaf b wpmEEHm
wﬁmg&mﬁsﬁammﬁwwmuammmwwn efﬁ
Wmﬂmhm—

BPF = ﬁ—_—; e (i)

Wﬁxﬂﬁ%ﬁ%ﬂ%ﬁﬁﬁ%ﬁ@ﬁﬁ W, TR I S Ireor FEART e w
G FfAg Wﬁ%ﬁ%ﬁ@ﬁemm—

W-W
_2_._1
BPF = (7t s (i)

AR, IR mﬁwﬁ%mawﬁﬁhz,gﬁtwmm@ q R b, aR T
wammmawmﬁmm— :

BPF= hl :“ ........................ (i)

AR (i), (if) @ (iii) To QI T A=

BPF = 2=8 _ M}. hz-_hl
i —1 W1 h;

ﬂﬁﬁﬁ’ﬂ'ﬁrwﬁﬂﬁx@

L-13; W,~W,..-h
‘EIIEETX:E%-_—{; W?——l Ef——l (Showed)

8.¢ R I T Fin ¢ BRI M w1 ax FeREE™ (Caleulated the

psychrometric variable during the process of cooling and dehumidification) &

...W|I WIT

= -y

W, E W

= Wb

& <

| A

—= Dry buld temp. — —— Dry buid temp, —» .
5 & 8.9 i ¢ FERBRfERFam

et ST IR I [ TR @R A" S (da TR AR FRLT BN (ADP)
{WW:Wﬁ\mWWWWWJmmmmwwwﬁﬁl-
(F RIS FTRARNR Botx1 7] 2 TR AT 20A0R | TR AR I

BPF = td, — td4 tdy — ADP WZ W Hﬂ HE
“td,-tdy td,-ADP "W, - W, H,_H,

ayery Ffn ax RREARHEEW 1w Tawre fora vl w1 w9 @UeT A8 wERed I | g
MR GS @1 e w1 @ o et ewrgeid | woaa, FR u3k BRERRRER T&fs T @
12 W) R R B M |A WP IR I TR G (TS e W, RS im @ A wdie
TR 8.9 (3)-( CTAA TaCE, | TR w1 RERfSfiem srafers arem e wohiifs (s w1,
H=H,~H,
=(H, - HA) + (, - H)) = LH + SH




" MEATADES AR FEFTER 9
@M LH = H, - HA =ZF1§S BF A0 W, - W, TAISR IR TS Jaers
SH = H, - H = WoAE® Swesy e |

§ L2288 v 90y 9 s
s z ?:‘
-~ YN © - Fo N x |Fr+ b
R PR A SR AT |
A Lop 33 3o 3 pmom Y ‘ot Apreny FAY, Fi /]
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% 5 AVpaA) 1 %
A 5 2 2
] Fi f'\ " /‘9“-__'-‘
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- = Vi ] rﬁr‘
$ e /
& / UNS &L WS g
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8. Rl 5iB-93 TyTn Grfam bR I8 ITPREE (Calculation the sensible
heat factor during the psychrometric process) 8
Tard-3 | Srveion v o3 Rt wa Aered Ryt wae aRRMS 300m’ ISR AwHeT | ARER

WIY 35° DBT 4R RH = 55% ATAEAR RO WIg 20°C DBT 9= RH = 60% | afSRfAB owtam 25 ¢
5T 25 (R w9 R RS R @wm |

UL AR SAY 35°C DBT @32 RH = 55%
et ISP =Y 20°C DBT 42 RH = 60%
IISTHA TG, V, = 300 m*/min

516 (XT3 *1% Vg, = 0.9m’/kg

OS-LeijEllalisliie: legedle] lejPBlR




Q8 wRaf FEsT SRR
Rt wnfe,

\'4
Y
Ma=yg-

_ 300 m’/min
- 09 mjfkg

= 333.33 kg/min
BI% (UTE MNE—
b, = 86 Kl/kg
hy = 42 kl/kg
: hy =58 kl/kg
mﬁ‘m 26 (HS) = Ma (hy—hy)
=33333(58-42)
=5333.33 kl/kg Ans.
WA S &6 = ma (h, - hy)
 =333.33 (86— 58)
=9333.24 kI/min

. H . *
crfam 2 8% (SHF) =E;sH_L

533333
=35333.33+ 933324

= 0.36 Ans.

8.4 o8 7%, SUPIERT 68 D, Rbs RIRMM, cwBfee RIAHM, Bt w
TMREEH, AR (TAAD AR TR TS TRHRM TN (Solve problems to

calculated dew point temperature, aperaturés dew point, relative humidity, specific
humidity, degree of saturation, vapour density, air of enthalpy) §

: - | mﬁﬁuﬂ‘ummmm 25°C TR, ST WSt (Specific humidity) 10gmikg <&
. R T T R (R

S | I oM

3 | b RBfRfEM

o | R otors SomRmR

e S mem WE'Q, 10 gm:‘kg of air = 0.01 ke/kg of air

0.622Pv
» W= pt— pt-Pv

0.622 Py
1.033 -Pv

Pv'=0.0163 kg/cm” Ans.

Py 00163
o RBRTED = ¢ = 57 = F5ag00 = 0.505

= 50.5% Ans.
fﬁmﬁam%@mmmm aaﬁrﬁaﬁmoomakg/cm

. DPT = 14°C Ans,

001l=



MRS 4T-93 FrergTen : . ¢
BAIRt | A SR Spmvke atm mmmmﬁwmﬁamwcm R -

s | Rvfds RBRRS (RH) TR i,

3 | % st wretra (pPT) TR ST = 3500

S (RH) = 60%
DBT 35°3 RH 60% 43 ©j, AR 519 = 1.033 kp/em?

3

Pv '
0.6=557733 [va~nﬂ§ T B itz =ir3)

© Pv=0.0343 kg/m’ %
OIE, W = (;,?62}, x 1000 gm/kg '

0,662 x 0.0343
= 1.033-0.034 X 1000

=23.8 gm/kg
5gm AT N frnfee gemma R WA WS TR 238 5= 188 gmrkg

G §R AR ot 25° @I e wEfe (5.8 gmv/kg

TR AT <A1 B1ot FrerpTe o 13—

0.662Pv
Pt—Pv .

(0.662 x Pv
1.033 - pv

" Pv = 0.0286 kgffem?

. Pv 00286
AT SHH =pvs= m_osss 88% Ans.

_ %WW%@WWWWWWWPV 0.0286 kgf/cm
ﬁs%m%mw 23°C Ans,

W—almﬁlﬁwllmmwmsoc,mﬁwmmzmce‘qmmmzsmmmmor
Hg 30 TRl o cvree—

ﬁwﬁﬁnwmﬁmwﬁﬁw

>|%smwm(nm-

3 | fonids RERRM (RH%)

© | s RERR® (spH)

8 i FR R g

& | (O (SR

&f o % iR i At |

W=

0.0188 =



R

SR FesT AR
td = 30°C, tw = 20°C, Pb = 740 mm of Hg

mwﬁ
3 | RS St ¢ (DPT)
ﬁﬁcﬁﬁﬁmawwmﬁwm)wwmwmm (Pw) = 002337bwﬁ=hm°ni—
Rt e,
AT B9 Pb = 740 mm of Hg

=740 x 1333 [, 1mm of Hg = 1.333 N/m?]
= 98642 N/m” { . 1 bar = 10° N/m?]
= 0.98642 bar

(Pb—Pw) (id - tw)
< QBT (O SR 517 Py = Py -

_ (0.98642 — 0.02337) x (30 — 20)
= 002337 - 1544 - 144 x 20

= 0.02337 - 0.00636

= Pv =0.01701 bar

Q |ﬁmﬁefi@ﬁfﬁaﬁ $ (RH%)
56w (3= 7re R 3T S (DBT = 30°C) XS AR 5191 (Ps) = 0.04242 bar ffu a7 |

et @i, fes R3O Rip g = B

0.01701
=0.04242 = 040

= 40% {Ans)

o 1 oI RERRG s w - 2522

W 0.622 x 0.01701
~ 0.98642 - 0.01701

= 0.010914 Kg/Kg TF IS da (da = % <TA)

8 | fol s gt s
RS AR s FRffh

0.622Ps . __0.622 % 0.04242
“Bb-Ps T 0.98642 -0.04242

= 027945 Kg/Kg % S

Ws =

s i,

ol W iR,
_ W 0010914
H=Ws 0027945

=0.391
A, 39.1% Ans.

Note : f6{& St Tiprae () sTowBa e @t T/
Pv /Pb-Ps
H =%s\Pb- Pv)
_0.01701 [0.98642 _ 0.04242:]
= 0.04242| 0.98642 — 0.01701
=0.391 1, 39.1% Ans, '




HRIGHTALGS HT- 47 FIAFTIR Q9
¢ | (PR (T 3 '
T WA,

(R (e A1 At g

W (Pb-Pv)
P(Pv) = Ra Ta

_0.010914 (0.98642 - 0.01701) 10°
= 287 (273 + 30)

=0.01216 kg/m® T% AASA Ans.
Y | &f i o TR Gy g
%on Bfem zre &8 1S wrermar W = (5o
. hfgdp = 2466.1kJ/kg
2fe S finy ow IremR averEg s

h =1.0221d + W [hfgdp + 2.3 tdp]
= 1.022 X 30 + 0.010914 [2466.1 + 2.3 x 15]
= 30.66 + 27.29
= 57.95 k)/kg &f® (357 ©% ASH Ans.
Tmeee-8 | ¢=f PR Qo g2 I S T 30ec G UG I SR TR 18°C 8 7
AL 5191 756 mm of Hg 1 TRTHFRBIT B rCTy e 73 - Tt
> | Ronfbs fRERfEH a1 wordte wifor
21 e RERRM 31 wvfrs wife
| fEB=1e® e (DPT)
8 | &f 3fir % Aotom CRemby
¢ | & i fing FrorOR Syes
(rerera ]
(SR AT, 1d = 30°C, tw = 18°C, Pb = 756 mm of Hg
3 | Roufbe RERRR ¢ sferen 57 e xre wromR wieire 519 «F T GTUG I BT | §°C 7LS faefy
T
S Pw = 0.02062 bar

=0.02062 x 10°
= 2062 N/M*
2062 :
=T333 = 1547 mmof Hg [ | mm of Hg = 133.3 N/m2]

TRt W,

Pb-Pw)(ta—-t
: 1544 f)lfdtt th) [Pv = Vapour pressure.

_15.47_ (736 -1547) (30 - 18) mm of Hg
T 1544 - 144 % 18

Pv = Pw -

=15.47-5.85
=9.62 mm of Hg
ffmcﬂﬁmmmmmﬁmwcaﬁmmwmﬁ#ﬂﬁ.



b wiwaf Fieby smEEim
Ps =0.u4242 bar [Ps = Saturation pressure]
= 0.04242 x 10° N/m*
= 4242 N/m?

;‘32;2 {.. Imm of Hg = 133.3 N/m?)

=31.8 mmof Hg

=30.22%

- @ =30.22% [¢ = FrAfbe REARH]
3 1 CHf e RERRD ¢
st i,

0,622 Pv
~Pb - Pv [W = cifrfr frefufsh] .

_ 0.622%9.62
= 7756-9.62

= 0.008 kg/kg W IS
= § gm/kg Ans.
o 0 58 = s ¢ (DPT) -
g 57 GfRrem T STRER ST @ S B (Py) @R ST o
| 0.62 mmof Hg 1, 9.62x 133.3 ' '
= 1823 NM?
=0.012823 bar
T q 757 B 7w &% “It7S (DP) 8 W 579t (Py)-43 WM IR 12 71 fefm =f
fESo s GesR (DPT) = 10.6°C |
amﬁswﬁwmmmﬁtsﬁwa?ﬁﬂmw%@m%mm 10.6°C @ YR AT
HE1H fafm = =1
*, hfgdp = 2476.5 k/kg
AT R,
2fF (e v% TSFT QRITEHR T-
h =1.022 td + W (hfgdp + 2.3.1dp) -
= 1.022 x 30 + 0.008 (2476.5 + 2.3 X 10.6)
= 30.667 + 20 = 50.66 kl/kg T% IS da .
¢ | i ToTm WEeT § WSWDT F0-GR TWYTR 756 mm HAE 3o°cs1iwrs1mw =i
B8 = 0.8585 m’/kg T ASMH-
WA T, 1kg O ASTTR TEHF T4 (756 — 9.62) mm of Hg
W = 0.008 Kg Q=2 WIef*& 519 9,62 mm of Hg
firaieets SwSA (v), §iR IR S 30°C GR 5 =9.62mm of Hg
= 1kg T% OIIR ATSH




wmﬁﬁamaam 1

{(Va), o1% (756 — 9.62) ? 746.38 mm of Hg

760
=0.8585 x 73 5%

= 0.8741 Kg/Kg T% ISF Ans,
Note : &S (f& fin SroieR sye e Jem mmﬁcﬁiwm—

RaTd
Pa

AT Ra = ISR ST 5 = 287 J/kek
Td = TR TR ST k
=30+ 273 = 303k
Pa = TSR B19 N/m *
=Pb-Pv=756-9.62

V=V

=746 mm of Hg
= 716 x 133.3
= 99492 N/fm°
C 287 x 33
..ﬁﬁuﬂ.\a"\': ()9492

= 0.8741 m'/kg T% AASH Ans.

8.v I IR ADP, Ara=Fe ¢ M-S IR Frrew Aot feRTfezramm Aeww
sifmie, QIR I3 AL ¢ FoTT AR T GFIGE ¢ GIRIRR P93 R
a3 o® RS e wfefe T ¢ T IR F187 9 IR TR | (Solve problem to

find the ADP of cooling coil, entry & exit conditions of air for cooling coil dehumidified air
quentity, mass flow rate of air from given inside and outside design air condition room sensible

& latent heat gain and by pass factor) £

rreEe-> | @R ASPT 760 mm of He BTM 15°C W I SPEA 11°C, SWE I Tt 41°C

e b FwoT e 3w TR W (BF) 0.5 T Rtk 00 AT TR DBT (R |

[rrorer=r ]|
[d} — tds
tds —dt.

—1d,
, 05‘41 15

41 —1d;
26

A, 41 —td; = 0.5 x 26

- tdy = 28°C

Torizga-x | AR [IR AR SR (DBT) 30.C HAFS WS (Spacific humidity) 75 % Ze IT8m 200
m*/min-4 ST I | T IR BB <0G ST 14° G F FTUVR AR HIHA 0.1 T T -

S | Ze I NS AT St

3 | T Feew FENE TRAW

© | &if% fufand IR onfea ceeez s

8 | e TR B3 Wb

BF. =

A, 05=




ko

(rormer=r ]
19T I,

ER g St (DBT) 30°C (feom)

td, = 30°C, ¢ = 75% T
V| = 200m*/min ADP = 1d, = 14°C '
BPF=0.1 _ W) %‘
(1) T ITACT SRAGWIS IS Sioarat £
414, T PO TTFFTS AT ST 1dp, Wz—:L
%]

Wy o 30
Dry bulb temparature
ffmess
SoifFs S (SH) 75% ©f 6 | 9 R TR | ARTHTALT 515 TS =FS (DBT) Tl I

SRS ASHA tdp, = 25.2°C

T B, ARAH T

tdy — dt,
BPF:_Z__Idl-—td.g
Oll=td1—ADP _td;-14
td)—ADP T 30-14
tdy = 15.6°C Ans. ' :
R 1 R U S ¢ TGS 55~ ~100% 1 T o1, W, = 0.0202 ky/kg TF A
TS 2 (AT 418 W, = 0.011 ke/kg 9% TSH .
ATIITT AT SLATHT SIAS TS | (AT AR Vs, = 0.884 m¥/kg TF AT
ATTITS AT AT ATID | (UTF 212 by = 82 k/kg TE ASH
ISR G 9T A (W by, = 58 ki/kg OF A
2 TG 2 99 SRS IS Gty
hy = 43.5 kl/kg % WA
ol w7, PR I T4 et e7ifEe T

: \%
TR 2RIES O Ma = ok = 200 _ 9362 kg/min

Vs ~0.884=
eI FTUTER FeT TR @
= Ma (h; - hy) _ )
= 226.2 (82 ~ 43.5) = 8709 kl/min
=%.('}?' [ TR =210 kI/min]
=41.5TR Ans. ..

a3 R ITCER AIP+AHTS Xw-@
7
B~ 145.15 kw Ans, -
© | &fs RfSE =Mifem e e offfaet
=ma(w; - wy) |
=226.2 (0.0202 - 0.011) = 2.08 kJ/min Ans.

8 | cTAPram 25 #7187

SHF - ha—h, 58-435
=0.377 Ans.

hy—h; = 82-43.5



TR TTo1- 47 e b
Brrart-o | qRATABE RERRFRITT 200mmin T A 4R 77 | Faf¥e ASw IR DT -
40°C I RH = 15% <= f® DBT 25°C WBT 20°C, ¥ 2 71~ |
() DPT 8 (ii) & 3D weqw snfw A=z et |

()

“tiefz fora At 5 e TS I
Point-2 (ATF Q{5 ori%w Saturation curve =4 ¥y )

G (9T STRT 941,

td = 17.6°C Ans,

ARTHGS 515 (A AR

=it s Point — [ ((& #i1¥,

Vsi = 0.896 m/kg ©% Ao

Point - 1 (4T3 1% witorfes wmfom sifam

W) = 0.007kg/kg T& eI

IR Point - 2 (4T 1% Wiotfiss wmem iy
W = 0.1026 kg/kg @% TS

Sp. humidity
wifgs

™

v, 2
Ma = ;,;‘;: 0—3% =233.2 kg/min

o TRYS A AT wife,
=Ma (W, - Wz)
= 233.2 (0.0126 - 0.007)
= 1.25 kg/min Ans.
- TumRet-8 | @S WTIR DBT 32°C RH 30% | ¥ 150000 kJ/hr oM RS a2t o | Lot

mm1skg/hrmrwﬁtmmﬂqmwﬁmﬂmmmﬁmmwlsoc DBT-G3 nﬂ'mm_

Gi.ven. '

td, = 15°C, td, = 32°C, ¢ = 30%

L7

RSH = 150000 k)/h, Mw = 18 kg/hr >
AL TR SIS AR B (39 I | %
SR e, £
omPrm &5 150000 = Macp (td; - td,)
§ =Ma x 1.005 (32 - 15)
3 = 17.085 ma | 15 DBT-—3>2 ¢
§ Ma=%'§§—50-=svsokg/h | - fmssny
AMRFAGE BF a7 Point — 13 Point - 2 mmmaa{mﬁmﬁeﬁz@ﬁﬁfﬂemﬁh
;  RERR '
& @, 3 W,
- amm%qaamﬁ%ﬁ@ﬁf@ﬁwﬁomsug/kgwmm



A sraaf Bt wymERRe
wE e,
SRR ISR CHAHET RERAED Point - 2 (¥

Mw

Wo=Wi=3a

18

Wit Ma

18

W W2 Ma

18
= 0.0088 - 770

=0.00675 kg/kg T& qTSMH
G 5% TS 15°C DBT 4R W, = 0.00675 kg/kg 9% ST
i fifen RH-93 = S16% T ¢ = 65% Ans.
Taicae-¢ | B0 FIRTT FAEERE DBT 32°C IR WBT 22°C MMWWW
2.2°C (DBT) T RH 55% JRER AR ASTH R 0.5 m’/min TN (-
s | g R AR (DBT)
3 | RS T
- » | Ffer FER FAS! TR

\ 8 | Ui ZPR FTHR TR T 0.3 T TR T T TR TR STRACRTR Sreisl— (Qrafai-2od).

arf fow eEGe S
R ZOR, b afemafbe RERRfPwm Ha
. : G TR TR
TRCIHFAGF 510 T 1,
ha = 15 kcal/kg he = 10 keal’kg
wa = 12.6grams/kg W, = 9.6g. ram'kg
Vsa = 0.882 m’/kg h
&% Rfals Taaaege ISR ==
_0.5x60
T Vsa
0.5x60

- 0882 far s 8.3
= 33 kg/min

> | IR FTTTR TS TR-Q

Ma {ha — hc¢)
50

33(154-107
= 50

=3.2 Tons

He

35%

AT

a

2°C 32°C



3 | foRReffermmrm wre!
_ Ma (Wa—W,) X 60
= 1000

_33(12.6-9.6) x 60 ;
= 1000

=5.93 kg/hour
ARLEHHLD BT (ATF b point-9A fRUfEe ABIGR DBT = 39°C
ZFfor zreem k=% i

BPF =;{g ?ﬂ [CTYTCA Td JTRCAR SRCETTR Sioran]

22-Td
0.3

“39_Td
o Td = 14.9°C Ans. ‘%

TAG™-v | y % BCWA TAEWR DBT 40°C @ WBT 20°C, SRS STEW DBT 20°C G RH 60%
TR (VIF (R WS 1500 WX, TS AT ’Tﬁ'ﬂl‘f03mfminfpersonl R ooy wRrym anrts
mw’!ﬁlwmmw-

sliﬁIW«WGWMWﬁmmwmwzsun

R ) feSfftemg wwe ¢ ware |

sTETET S B 2T o1,

ha = hb = 13.76 kacl/kg, hc = 10,1 kcal/’kg : Ha =hb

Wa = 6.6 gnvkg We = 8.4 gm/kg | He,. RH

Tb = 35°C, Tc = 20°C 60%

Vsa = 0.8956 m’/kg, Bf = 0.25 :

#f% e RS AeTR | b
THARRITS ASTER AR X e

Vsa - Wa

We

[ =N
r 3

Ma =

0.3 x 1500 .
==58055 = 502 kg/min

20 35 40
5@ s 8.3
(i) T BT WS TR 9
_Max(b-he) 502 (13.75 - 10.10)

50 = 50 = 36.7 tons. Ans. *
o TR AR WA B = H
20-Td
025=35"74
- Td=15°C
Ma(We - Wa) x 60
fEfiftemm w1 =
1000
_502(8.4 - 6.6) x 60
- 1000
= 34.2 kg/h Ans.,

Ta-Tb 40-35
ZEffSomta westna = ==
oM = r e T a0 - 20 % 100

=25% Ans.



¥8 ST Feb wsierdfng
mewﬁﬂmﬁowmwmmﬁmnmwc @ RH 75% I TS TWERTS

AR AR 0.4 m/min/Person (3 F—

(|)'fﬁlmw TR-4,

(i) fRfSe Faem et Kw-g

(iii) &ff® TV AP oM AT AR W SIS STYW DBT 20°C § RH 60% T | ABY elary
it e RPN e srra Rty 30w 7w

|
ATFIALT BT TS A1E,

ha = [9.6 keal/kg, hb = 8.15 keal/kg

he = 10.1kcal/kg, Wa =20 gm/kg

we = 8.6 gm/kg, Vsa = 0.888 m/kg

Tb = 12°C Ta = 30°C Tc = 12°C, Vsa = 0.888 m'/kg

ha

:a
hb £
T
.c;
o
) Th12°C Te20°C . Ta30eC '
DBT
fomes.s8
' fS fifach oraa . TRRARFS SR Al x @Rt
W m -Gg Ma = Vsa
0.4 x 60
= 0 383 - 2/ kg/min
LL__
Q0 Tﬁ‘kmw a % (ha - he)
27(19.6-8.15) -
= 60 13 = 6.18 tons Ans,
iy Bfbe wrarem ey = e Zhb) _ 27(10.10 - 8.15)
iy fie =T 860 = me0 =367 kw Ans
(i) @lfS W oifam st oetrereIm A = Ma(Wam c‘}ﬁofc) X 60
2720 - 8.6) x 60
= % = 18.4 kg/hour Ans.
T L 3
(i) PR TR Tt g B = 10
5-20
: =0.385 Ans.

T25-12



mm-aa_m 74
Batead-t | FFIeE o @7 0 Frerse gt wars 2% KD 300m/min AR e | ARER

DBT 35°C @ RH 55% A0S f&®Ta DBT 20°C 9% RH 60% ¥ A% cwbaw &5 ¢ ¢1p® &P =3
] 3 CTfaw 25 3%y C [afE-20ss)
)
T T,
AfATM ASR DBT 35°C 6 RH 55%
6o IR DBT 20°C 9 RH 60%
2f® fIfSG TSR AW V| = 300m/min
6 CATF A1E Vg, = 0.9m kg

Vs
300M°/Min
0.9M kg
=333.33 ke/min
N
<
. 55%
A W,
LH
o .
20°C 30°C
. f@igae
TR 35 (HS) = Ma (hs — ho) 50 (UTE %
=333.33 (38 - 42) h, = 86 ki/kg
=5333.33 kj/min Ans h: = 42 Kj/kg

hs = 58 kifkg
(IS 5 ##d = Ma (h, — hy)
=333.33 (86 - 38}
= 9333.24 kj/min Ans.

533333
= 5333334933304

0.36 Ans.
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B1

&1

Y

1

L gl

LY

by wRafA Pty spenafm
s
By =t e acea : || |
M EFT IR Ay | [efai-2008, oe, ob, 09, ok, o, 33, 53, 3O, Sy
e, AR IR IS By A : [ArifEat-303¢]

aﬁwmm&wmwwmmmw,ﬁ@m\mﬂwﬁ

T WA A | AT (v R R TR or R vz oAy IR e | BT a1 B

fFwot AT T Tty IO Y BIREMR WG | AR 0T 47 T X0 TR SR Fe=d S |
e ITATER AR ST — ITACER S

- BE (TRAPT T10R) = oo SIS — PR SIoTIE : -
HRFTAhS 5ib (3 T3 A TWy _ [Aifal-2003, o, do, 33, b
w, HRTF DS TN A7 [AfR-2038]

Bee]) wroww fifsy awm i wi, R 215 R AT IR A TR T Tw, T
mmwwﬁﬁhﬁw@emﬁwmiwwﬁmmﬁmw
Y | 9% & TECGEFAGS 516 779a 341 X |
WWSHFWWWWGWWW“? AR 004]
Beel) emmm=20c
WSS = 509

@nwmmﬁmmmme mﬁmmwmawﬁmwﬁmmw;
ﬁmﬁ_ﬁ@ﬁﬁfﬁmbrm%
%ﬁﬁﬁww@mwm|
ExD) -

S 1 #T B

2| (S0 BigA
caﬂﬁw?ﬁwrwmmﬂ? [REfE-2009, yol
e wEwl (Specific humidity) 99 (@R e = ﬂfﬁt‘l IS NGl IR AEH S
ﬁﬂﬁ’-ﬂ‘fﬁkﬁtﬁl
A R sy [MefiE-300¢, o9, o, 03, 33, 5¢]

- WARFS SHS! (Specific humidity) @F am AER T M AT AN = THRETR
Wﬁﬁﬁ ﬁ%ﬂ'ﬁ |

e T 3 ' AFHRI-}00u]
WX T SFR@R (DBT) AREA 71 450 efa Aige T 4o SHe Humidifacation) 30 1
TRRBRFERrrm 3t sWMFae 3R 30 . * [ARR-2008)]

(B=af) =t @m wemmR (OBT) @7 Ao wom @ wdhmare s mR e
TeRERfeRmam wamead 30 |



_ ARGTAGE G- 93 FFETPEA va
Yo | (R &5 v Sz AifRfe wet ordtre | [ARR-R00¢, o5
W@M G2 (T3 BILoR ST G 20 F918% (SHF) I |
TR 28 TR (SHF) = S?;::f;:;tat = SHS+H I I}{I?* g;
GYITA SH TELA3 B191 (Sensible heat)
LH = J&%9 (Litent heat) _
5y | TR AR Swet ¢ Frovor W ik ww $ B R S
(B B Rt fememm Bom-
> 1§12 A e,
3 | WA Siea e
O | IrSCHAF (97 |
33 | iR = T T [arsfmRI-20 by, el %
(Bzaf) aror e arfimr=t i SwfiTs SR e w2 o R
so | Rk @ Fhn ITrem L= TR e e )

(S e - - .
td; — tdy : !
BPF =1ds - td,
FfHte T BPF =%:—;g§ o
58 1 TR @ Bt TR wrer TR frg | [Ai=ifiica-203 ¢
o |

_ 1 sz_tdl__tdi —[d2
Me=1-1d,—td; ™ td; —td;

o =TE—

1-td; - td, td,—1td
- e m ey ATl
nH =1-BPF="3" 73" =14, ~td,

S | mmmmmemmr

(Bzal) o0 wrmam ezam Treiem Sifm AT S a1 SRS AHRGEE 9 SHAEE S
G TR S T, S AT R Grb I 1 GRS MipEe St 30T |

3% | MGG B (T W) 7 air TR afenmfs Rt o | [areifezal-2o o8]
VA
& o :

/@‘ N W) E

< 3 W) E

N W3 {g

) L1y by Ly
v bulb temparature ————e

3q | &8 4% mm‘&mr . faRfl-200%, S¢i

-mmmmmﬂmmm@ﬁ@m oI 58 “rwh
BoITRBTa A |

ﬁ_
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31 o R @GR B cuifirs ¢ wRfs

wa'cazzﬁ- 8.5 G 8.3 T FE.

U WW,WWMWMW,W

R ST omE3HoT

SRR Fafs o

rm
T s T
>
5 20 =
E (< 5
E Is E
oy k10 &
, &
=3 '
0
0 5 90 15720 25 30 35 a0 45 — Dry bulb temperature “C—e.
Ty P
== Dy bulb temperature °¢ —
Dry bull temperature lines Specific humidity Jines
&) &)
) by :
\.\"@ &
. N
\_d\é:: & 2
\9@1\ - T s
et 1a ) =
RCLNE g weFs z
£ \qc‘b. ’pl."( 3
5 Lew pdint temp. 2 2, % Z =
& o, - f‘
& 5 15 25 33 B3 0 s 15 25 EE) 45
—Dry bulb mmperature, *C —=> — Dry bulb temperature. °C —
Dew point t ture {i :
oW pomnt femperature fincs Wet bulb temperature lines
M ()
T =
£ E
c -
|

= Dy bulb temperamure —»

Enthalpy fines

(=}

™ Dry bulb temperalure —p

Specilic volume fines

(®)



Vapour pressure innim of He

— 5p. buniidily ——p

e S humidity ——

= Dry bulb temperinture —* — Dry bulb temperature —
! Vapor pressure Jines Relative humidity lines
' (%) %)

, fon 3 (3) iTE (w)
o ARCEFAGT v Hreren Faeet P @ TR Rew wml T, 9oR @ @ s ey B w1
ﬁamﬁsﬁm@ﬁaﬁvmmﬁsﬁﬁ@@mmmﬁmam|

(= AT T e

3t AR NG O

3 1 AR e TR TS ——

© | 9FE 2 - 1S fMin TR —y :

8 1= AR fraws
(i
SR e

81 3 TP MAFAGT 5T T TS WA FL AN T 90°C 4@ B s e 71

fed oo
g SITHREY A

rd

N
\mwmﬂmmﬂ
@1 ST e @ G TSR TEl L 93 T (Rt |
(Eaaf) o M, - s arorTR TR 52
Ms = ™SSR BRIRICTR &
=My Pv
" Ms  Ps

——
I-(-wp
o T AR & WS SHS!, RH A ¢ = 100%

“ 1-< m@@mg mn hacdle) bejtrbim
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Tomld

ES vt % | g
bl mmﬁmwmﬁﬁmﬁm ) M‘fﬁkmmi [AReE-2004)] _
(53w mamo ) swmee 8.5 T EEG | ' o
By-pass ractorﬂﬁ:lrww| , 'anﬁm-:@n, %3]
W, Wmewmmmrammwﬁmu [arefrca-gose]
) I 8.8 AT | -
so .mwﬁw.«w&ﬁwm e | - AR firTal-203 0]

»o

amr@ﬁiﬂuﬁ’mm AR T2

(Z=mg) -

~0033Kg. Ans.
Wsﬁewﬂfsﬁ-mm AT ford |

oy WWWWW@%IWWWWWOOZKgoMrymHQWWW

. [aefEl-a00v, 38]

ARTHALS D16

mﬁ'ﬁfa‘.

Ao 6 SA AT (e e T el
g eitie fimar Rem ¢ wfes et

ST TN TR O SIS SR S,

W, TSR s, fowet 6 o FEEs

. DR MG AT T TR TS ARG ot /63 w08 (@ 1R Wy R @mial @
oI5 A 1 - | WWMWWWWl

3 WWWWWWl 21 SR NS S AT P S G A

01 GTE Y& 4o, WW ﬁﬂ@eﬁ'{ﬁ! ol Eﬁﬂﬂﬁﬂﬂ,&ﬁﬁ?ﬁ@ﬁﬂ@ﬁﬁﬂw
TP At (R W | AR R (Y W 1

wammﬁfﬁ:wm; __

STWeﬁuWﬂﬁﬁmmﬁi

e Tfee aooW  SeWE, SRl ¢
mﬂﬁmﬂaﬂﬁmwme
ﬁhmﬁmmwm

81

¢ aaq@m@mmmww’am

¢! R 4P ST 29° amwm‘m Bo% |




» sl |

b I

Ly

R-1

&1

9l

A

bi

b
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- [ARI-008, ob, 39

uw 8.5 THBF | | .

b Iom aqaTw aftranaids fime (Adlabauc Mixing of two air strems) (4TT AT I M'l byt

hl—h{
—wl_w‘(ﬂmmﬁwm)l [aeifeTai~q00q, 33, 33, 39, 38, 3¢ |
(ool .0 |
WWW-MWWWWGWWWI A3 8. %

(B oo ) e 8.2 RS

WFM-MWW-WWW; | - iwﬁrm-:zosbid
(wm e ) SURH 8.8 W BB |

fSarTE MAEFTEGE T-aR MEes R ¢ RERRRTR-aa T
Wa.aﬂaﬁm '

T S SRS DT TRICT CThe X, AP TN x = Sl o M= deo b e

ti—ty wi—w;  hy-h

esre = T IW) | | S [IRAfIRI-2009, o, 53]
(@ow remro ) e 8.6() R A |
m‘ﬁm gﬁgmmmm-ﬁ&—:ﬂ* - [AfEr-aen, iy

Bew mems ) srmeee 8.0 A At
_ | "

A lie oI wes 3 e mﬁsﬁﬁm“ TS X, thy — hy) = — (hy ~ T )+ (w - wih
T by, by W, 1, By, b, 5, W, QBN o R 303 | [RFfAIRI-2008. 33, 5%, 3¢

(] e a3

o 3 8, O TG IS B, g = cpm(td; - tdy) | A0 8]
(337 s J]) SURS 8.3 @ GRAPRE T e 53 |

bo1WﬁﬁMﬁGﬁﬁﬁfWﬁ%ﬁ@ﬁ%ﬁﬁﬁﬂﬁWMﬂﬁwm T2 s )
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¢.5 IR WA SHIRRer fFaft MR @7 FeP (Describe aqua
ammonia absorption refrigeration cycle) 8 '

e foc Qﬁmwﬁmwwﬁﬁmgﬁﬁammﬂiw GRRICT 77 3

@ [Jeneration v@ '
’ : X Q" N
'_-*1[""\&/\’] ® Dephicgmator Condenser
y

Heating coil

Heat
Exchanger

Aqua throttle
valve

- © NH;-Liquid
- : _ Throttle :
@) Absorber 2 7 *Evaporator’ valve _

| EEERG ® .
‘“'.w 'F{H |

6 0
'_ Q.

"% Cooling
Maler : .
fom e ¢.5 Aqua ammoniz absorption refigeration system

Rom sy (NH,) ool s Swone smeta e IR IR PGS A T I 20 -
(R T | bR ATE-93 TG BHHR NH;Wﬁ*ﬂWﬁ'@ HN,-(® F3 IR TONATDA- @ &7 a0CT] 2F |
mmﬁmmmﬁ@c@mmsmw|@@mm'wmmg@rﬂmﬁamwm@iﬁm;
TP SIREAAS I @7 Strong solution-4 FAER T | STREEIIN-G 4] PR GHiER 2728 A NH,-
iR w e s Strong solution-¢F ‘VTT"”i-}ﬂél TR B QAER T EAREER-G v FAC T |

Brinc

1

IR (TOTH NH;-(F $T¢ 391 €0 €3 B9Y NH,-(F AofbwimR-aa T60 (TR I (TAfAfs
o 7 coote woSe IR PTG St TG R _ _ :

_tﬂ?ﬁf AT (Energy batanée) _ ' ’ '

Q, = (TR RS Bra (Generator hest taken) : ' - ‘ .

Q. = TSARRDT AT Graw (Evaporator heat taken)
Q. = IS B fFirsq (Cohdens_er heat given)
Q. = SHREEAIE &8 TS (Absorber heat given)
W, = 6T $975 B W0 ™% (Work in put to the pump)
n Qe+ QW= 0,4 Q,
The C.O.P of the system 1s give by cop = Qe
QL+ W,
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CSPIR TR A{Feiam frsn fRAprss

.2 2R Fefreiz el ey (Explain elementary properties of bainary mixture) §

I vt aleifis werferme 2o ¢

ROTAI& T figete Rt (Heterogeneous mixture property)

(a) CRCNIEWIR (Homogeneous) T8

(by TfeffeS stotf® (Miscibility Property)

() FITCHT AARAB (Concentration property.)

(a) ORI (Homogéneous) R R frgem {Heterogereons mixture) 8 Wﬁﬂﬁ ﬁl'ﬁEW a3
Frez srebis. ez wgw sffe T ww g @M 93 @RI TS A | (e TR cdint et

I%mmﬂﬁwmmemﬁmwaﬂ‘m,maﬁﬁmmwm,wtaﬁmmq

TREFE TN 2P T AR QT WO AMID 9@z B AR FIGCA G Arstifs) i Teey e
(~CH;-)-93 TR ANF S0 FAemd cffd a1 cannfEfmm o o 7ft fafdy oy forea s an

mmmm-wmﬁiﬁﬂmﬁmml

ErnfErms fireer. g Swas

(i) FT°LHI WA (compressor oil)

(i) SM9-3R (R-12)

(iii) NTUSG QT (Moist air.)

BT frEsr-a Swgad

]

() IR ‘j’dﬁ'ﬂffﬁ‘: Sl (Compressor lubricating oit)
(i) aTEfRE (R 717 (NH,)) '

(b) RHR@® Miscibility) : AR firpr.07 w9 @ awfﬁ_ el == HREB S e @

i smst g a1 w3 e o =

7 AR SRR 9ET FREb- W7 TG OTT T8 9 % RrEpr.@d 9 T

o T BF fHOI- 97 ISR AS™ WA |

)

10N
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e e . . ——-—— e EEE -
W R R e o

R el I L S

O MmO R Mmoo
e

e e e e o om] L
T A e M e o e
o dm A e vl e L A e o e A e e v e e s
il L N L I T gy,

T R R W e e M R AN m o e
o e e W e e R e W o
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»8 - st B spmESE
A ARA ﬁl‘ﬂbﬂ 9 FACCR GI'EHW g 3fat (Explain concentration dlagram of
binary mixture) 8 |
| ﬁm-aawmﬁwﬁiﬁm_mwma
(a) (GPHITABTE SACICE=S SIFEIT (Temperature. concentration diagram}
{b) 'ﬂ:{ﬂTﬁﬁ W’Cﬁ‘ﬁ' G (Enthalpy concentration diagram.)
(STR SRR (Fper== [Read aawmmwﬁwmﬁmq QYT TR
. FAIABTR- 7 T BT '@ SIS W S Fief T e ¢
frey fomm 435 FTTTR FREICE A S 7R 2 | QYT B ¢.9(b)-C2 (i) T G55-q I TIGW AT
mﬁamﬁw Add T | SR T, (S T WG Y Bist IRIE T | T4 SAS S ‘o T o i

Clcarw_czctsm R O TG €, T | S (TS TG € < C) QR (AR IO C, > C |

o - Superheat
Condensing lines region 11
Y2
3 [ ——
3
6

<_Bc‘)iling . _
lines Subcooled liquid

region

Temperauﬁc t°C ——"’

P U S T e g

-

_ @i @ kg of matena] @ ' l
- C= > O
_ kg of mixture :
foar 3 e Temperature concentration d:agram

¢.8 Wl"lﬁ Wm &3 I (Explain enthalpy concentratlon diagram) 3
- Fefie e e ﬁawﬁﬁmimmmww\awﬁa g fom o7t A @, A-2-C MEITR

Qe
O
|

forpRG HpTE HER SR, TN 3N WA @ A TN € B-3-D TRATE COS FPERT I A

TSI %A TIHITE LM T T | T4 BiO D T | AR T TSRATANR- 3 av@B AR wiat 2w o T @
BI% P T 1 W C = 0 T4F mixture-a7 T Ammonia AT 1, C_1wﬁ'ﬁmmﬂmwﬁmmsﬁ@
et ¢ T3 T AP free |

kg of NH,
. Concentration C = kg of (NH; + H,O) mixture

CeAaf3remie T3, ’@‘FT Liquid &<R Vapour LT T TG AT | ST gy = 1 W ©4A Liguid-a3 IACTEA

-



(SR SRR lFeTzm Sieey favsraa

< hy, of NHj at pressure p _“‘_>I

6
Super heated vapor -
B 5 Condengiy, € ling 4
* . a‘;'(;;‘,.:{‘:(
. ﬂchns!
. e iy } T 4I-.“3.--
4 Wiliary :
1 ‘ :
o, ! '
[T S - i
El- : 5 n
R : '
v D t :
EZ s S
53 i : i
= QO | ; _, :
e : )
_— - H . :
— N il ’ !
= = :
: o fom ;
o f :
’*él i por . :
m : o H
H 0, )
H [ ',
: ~ H
A P P E
s "_ fine Q:onst
_____ g Boiling 1t
st P
_ ¢ Subcooted liquid |
C region i
0 Ci kg of NEI, ) C3
H3;0 C kgofmixnire of (Nil; - ;0 —

@ 2 ¢.8 Enthalpy concentration diagram

= mih; + mphy = mh; +.m5h;
= m2h2-4 mzhy = mh; - mjhl
= my (h; — h3} = m, (h3 - hy)
= m, (hy — b)) = m; (h; ~ hy)

ml__hz_h'; B o
m; _h3_hl tgrerersmnmeeninens (1¥)

Ham, <

my-3 (jif) R TRTHY IR A1

mC; + mC; = (my + my) G
= mCy + mC; = mCy+ m3Cs
= mC; -myCsy = miG; ~ mC,
= my (C-C3) =m (G -C))

m C-C

< TRFA (iv) GRR (v) ZCT AT _

m o mfmy . G-Cy hy—hy length(2-3)

My — myfm; -C;—C] =h3—h; "L:nglh(l -3

Be #iewdB h - C SAm-9 GRS AR W I I |

PIRR- 9 IR FACTEA qR e sl

Cm _
G=C, +E1'z (C=C)
3 .

. m '
h3:m+;n-j (hy— hy)

NH;

»¢

ol



sy | S BT SRR - |
¢.¢ ?ﬁﬂ‘lﬁ s tﬂ? i e YRR [ (Explain stead flow process with -

binary mixture) 8 -

(a) § Fow afbTRBE AW (Adiabatic mixing of two stream) §
o vfS 73w 557 (fluid streams)ﬁf—ﬂamﬁw q tﬂ%ﬂtﬁfﬁﬁ‘ﬁtﬂ'ﬂ BERA AR 1 IER mwﬂm|
oy 5T WM @R G, IR @™ 3R TGN (TG T ffEr @3 wis 8 AT

3 - i
Q , , HONN o 2 hs
my h,,C, ’ : aty. by, C; T
! ki
ms by Cs ' - Cr GGy
: —» C

- fas e.el{aj Mixing of two binary fluid streams under steady flow
MR W AT (Balancing the masses.) .
‘SITW%W AR, my +my=ms s i
. ' mh; + msh; = mszha .. (i)
m,Cy + myCy = M3Cs vevvreren (i) -
QY m,-9F TR (i) T ‘-ﬁ’l?:ﬁm TN
myhy + mghy = hy:(my + my) :
() ﬁm&“‘ﬁ t ﬁ“mﬂn g 4] ] (Mnxmg of two streams with heat exchang) |
[Heat exchanger-49 7™ two steam ﬁ'&[t‘l'ﬂ ‘Q‘ﬁﬂ
Eﬁﬁﬂﬁw%\ Wmﬂﬂm‘@w"mﬁqmﬂl@@"ﬂﬁﬁabsorpnon-tﬂﬁmﬁﬁﬁ@
T AT SR @ﬁrmmmﬁﬁmﬁcgﬁmiﬁm awnwﬁzwmw "rﬁflcﬁ‘ﬂfﬁiﬁl

/Q
7
: : . A
9, -0, 1
mihiCy _ ' mahyC

lo
m_,f:_,C:,

f5d $ .¢ (b) Mixing of two binary Moid



 o-leiullalelin, kacte) ksl

_ _ (SR ST e et fareEe : »9
s e, fifdge-aa X5 M '

[N =+ T3 = T3 i e (I)
mihy + mahy = m3hs + Q ..., (n)
rn_ICI + l'IlzCz = lTl3C3 ......................... (lll) :
", -&7 (ii)e R BT 1R
©{m3~mg) hy + mphy = m;C3 + Q [my = my - mg}

= hyms ~ mzh; + mehy = mzhy + Q
= m3h3 + Q = h[lTl:; + mzhz - mzhl
=> mahy + Q = hymy + m; (hy - hy}

:>h3+§:=h|+;rﬁi‘(hz—hi) [m; e BB 10 st #R]

(hy —hy) - L

oy
—_->h3 h; + ™

ms

-

ms
&ATA, Qfm; SRGET g
TSI
(tif) W2 STBIA m,-9 T 3BT 1R
= Cy=Cy+ 12 (€ -C)
C3 C3

(c) B AT™-9F T AR FArECIR GF @™ (Explain steady flow process with bmary mixture
for throttling process) 2

_ Throttling valve
{ : 2 |
—@—

PCihy P+Caha

avefirs g | YOS .

f5@ £ ¢.2 (c) Ghroitling of a binary liquid

2HET SIFW (1) T Py, Mg C, @R G (enthalpy) hy 9R TS STYW (2) B4 Py, Mg C;, AT
@AQETH b, )

) e,

YBfPR ATT-A CFTA hy = hy AR C, =

2 h - C SR | %R amzmﬁwaﬁmmaﬁﬁﬂﬁﬂﬁmml

firg 2 7 Frqrs B P, _

TEFASITT I TR € 2 R g 199 o 1= O) a7 9 9efie - 2 — g G Bo1g 2 e e
w3He | B

mg__f T : S
mvni_,mf_-,g_z _ :

Wﬁﬁ‘ﬂ’ﬁm t <ty

SieE
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e R e RSN EE

«d) TR Rt am B orite NETR Figsite R (ATFH-07 TINW (Explain steady flow process with
binary mixture for simple heating and cooling) 3

« %5 qUTEAE-93 CWCA AR,

Vapor 5
- —t 1 T <}— Heat exe:
T
2
Heat Exf——~——
Y
Scparator

tiquid

1

Q,=my (hy ~hy) --(i)
m =m;- (i) -
q (TOTEGI-AT CWGA TE,
m; = my + My (iii)
ham; = hamy + myghy (iv)
m:C: = m3C3 + muC, (V) .
. m G-C h-hy :
"mﬂmz—g_cs‘ he—hy T (vi)
JJu GG hohy .

J— = =

< m; C4 —C3 hq h; . (Vl])

5% “TTS-93 (WA H — C SHR (AT 1%,
4 &6 qAeR © GEATESE «3 (WG

AR % =(h—hy)

saturated vapor line
4

hy

Ve

rated liguid
line

f6@ 3 ¢.¢ (d) H - C SR

« 25 aFweaR @ c,mﬁﬁ%ﬁmwmﬂmwummm-«wc.mwﬁﬁ!WWm
C, *refafe A <5ram RS <Isata “B" S 5101 TB, W h — c HIKKE 5 3 WY (TRT TAR GR T -5 -

TR WEH = AR |

aimmammﬂaemwwﬁﬁsqwna«mquammmcmmasrc?r‘-
@ faurg AR g 3 o



(soiT SRERe AGpeTeR et fRrms 323
¢.% IR et GBI 4t (Explain rectification of binary mixture) &

—) NH;
Vapor
Cooling -
‘/ d g o
4 ' Dephlegmator /
——4—Rectifier /
| q
C ——+—=——" F— -~ =C
Generator B ——+——— 4 — — -B.
S‘trorn—ﬂ> _____
liquid [= mamimaar 3y Weak
— — + - liquid
Am = —|5w——1TtF——A
l 4L
qin Heating coil ~ -

MyA M
femse.s Rect-ifying coturnm and dephlegmator
a1 ¢ P TS (SAR-C3 TR T T 0T HE TS TESH A FH FA |

y W TR Strong FTPRE SATRATTR R (WHITAG-A BT STHIT I TH NH; FI=iifee @ 93 T e

THTE ANE |
—
—
.
l
: ‘ >
h : 1=
. -
1l ‘ S
: |
2 V b 5
3 : 2 <
= ' ; [ &
(= H [}
= L : R 4 2
; ; 1 ! ~
o
0 ¢, ~ &Y —» Concenta

' f&a ¢ ¢.% (b) Enthalpy any concentra diugram
NH; IR ST =1 2 e (28-4 il TTT Fies (T ST & R ofe B8 s e 7w $vr
forrm s 2R MEY (A At w3k Fea e e ey 3 A



Yoo RAF Brey LB GHEE
AA’ &R BB’ (FTR-3 (ST o1, ' '

Mya + Mg = Myg + mg 4 —-- (i)
Mya = My = Myg + My g ----- {ii)
& 1 cross - section-0T =]

My - my = constant = my ~-mmmn = (i)
A mVCV -mC = m3Cy Mmyhy — rnLCL = msh; + dp

.mx 6-C
rlowrcy

. m
ATy (v =bo) = (hy — ) + 22

G-
T Ce-C (hy=hy) = (ha-hl.)+9‘l';'

¢.q SF o fesom R FCRIHR e o 3t (Descrlbe the energy

balance for various component of aqua ammeonia) §

oz et apicemmeet crirea o 5

3 | ¥R (Condenser) ; Refrigerent m condenser-A13 WYY IRFT wist Gc = (h - hy}

X | gbf wiw {Throttling valve) ; Throuting valve-@ throttling &R Ty @matafst i e wefie h; =
o | SEeRte (Evaporatar) : Refrigerant "FW Evaporator-a3 4Ty ’fﬁ'@ % Q.=h,~h,

81 W(Absorber) fmyhio + Lhy - Q, = (m,, + 1) 75— (h;— hs;

¢ | 2 wsam (Heat exchanger) : m,, (h, - hyg) = (m,, + 1) ths—hg)
SHITERAR @3 fEF e Poteieeiy et mE,
Myhg + hy - g = (m,, + 1) h,

SY NH, (WTCIfm)-a7 5% 7t e *nii

myCy + 1 (my, + 1) Cs

C, = B33 TT%=rm wq iy

AR C;- =W ATI-93 iy,

BorR sTlieeTR core g,

& | BRIty {Generator) ;

(mw + 1) h;—qg

= m“.rhs + l.hl
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~ NH; - H,0
surc kgM cm

Aqua ammenia solution

H ~ C Diagram
Temperture °C
Enthalpy Kool/kg
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Sox Traaf Frebw sgwenEfie
. T ot cireiees Sebrm FHrthe g e 5it-aa 3t (Describe the

analysis process of aqua ammonia refrigeration. system using connection enthalpy chart in
SIunit) 8 |

ﬁtﬁﬁmwmmmﬁﬁmmﬁﬁbﬁwm-m aﬂwmmwm|

1

i

Enthalpy

F ¥

Cw _ Cq
Concentration

f6@ 5 ¢.b C —h Chart for agua-ammenia refrigeration system.
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(O STREE = et Sty oy . S0
¢.>» 9% CGwRGEE gnbR. e @mite TFER] ‘Nﬁiﬁ 3 (Explain practical

single effect water lithium bromide absorptlon system)

: Condenser water
-~ - )
((Condenser \ -« —
| N —
'S4
Stea}m Generator ié"’ZIDOI'?lfOl’ & \ <«
L P LA Ly T ! .
K T _A_;:_.:;A:’.::_ﬁ-._.;-:..'v .
| £ !
o
’ Absorber
Q\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ARV AAAVRRINE Y F‘vaporaro.‘.
G E pumnp
- 1N . y
RN ’ 2 J
=5 | N T Q : / —>Condenser water
e : // =}
44 : g ’ 4
N 1 ¥,
—_— ¥
%\\: Y ; FlaSh ’
\ [jChamber [
™ 5 ‘RIE
! ! /
N ; /
\ 4
T [ Fsasunssszsnsssanriv i
Absorber
pump
concentrator

w,mmﬁmﬁwmﬂ mﬁmmwﬁmwamaiwmwﬁwﬁwmﬁm
ﬁmﬂmaiwwﬂq@umﬁaiﬂﬁm%ﬁmmmqmmui—nm
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TR @R FR Gte orbe e s e e e 7o | FRE @RS
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yo8 _ : W« FebT sraEEfe |
.50 four 92 GERR ealtm PftaN QNRe wReer Frbe-aa T (Explain:

double effect water lithium bromide absorption system) &
2

Cooling wateq
- )
/ ¢ 3,
\Z

. Z:::::::::::I{/
—f——— I 4
1. Generator condenser «—
2. Cooling water line Steam Nt ----- S:;;;ﬁts‘;i
3. Condenser cooling water < e ———
4. Steam line o
5. Water control valve
6. Evaporator absorber _
7. Heat exchanger g é Ml
8. Chilled water 3 %
9. Water control valve : W >
oy E;;‘?mtor corl Chiﬂeiqj/—n (ezrzzzzzzs
12. Chilled water pump Water :
13. Make up water line A 10
Cooling \ oo
waler =0 \---- =T ------
~== = = =+"Evaporator

absorber

7 511

51 3 ¢.50 ¥ MR i GRS «THR 39S RS A9

N 3 TG SRS oM @ FRay comiEreR fiat i ol 7, T T AR e T W
T | TR <} T8 <ICPR O FeRe AR W T are I Bee I wRed e 7 aw
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(Analysis of Air Conditioning System)

vl

©.3 FiRe Aot fFra w6 e AR IR G T GEE-9% T (Describe simple

air conditioning system and mass flow and volurme rate of supply air) §

Room air «4—— Q)
Return or Recirculated| [t W! G ‘E
2

air at, ti, wi
L

Supply air a
ts. WS

= Supply air fan

Air conditioning apparatus

fom 5 0.8

AR Mored frrgd-a2 o0 9B FF AR 37 T, QU F13 I TONA 1 9T THSR TS
{Humidity ratio) wi
&ATH, Qs = (1A 55 (53w (Sensible heat pain)
GAL G = TSR (1%F BB WEREA Al SHier@ar $e3 (4TS Aid €at Ty |
. @THF (TG €19 (RTH) = RSH + RLH
AEreo( e WIS (Apparatus)- 93 T4} TIPA QA2 THOR SATSZA CTF 5 I3 Ws T4 |
W3 9% ACHS W QT TITH STF (2799 I T |
RSH = Qs = MaCp (ti —ts} = 0.0204 (cmm} 5 — {1 — 15)
RLH = Q. = ma (htg)y (wi — ws) =2500 G
= 50 (cmm)s (wi — w3)

_ Qs _ 0.0204 (ti —is)
Qs+ QL 0.0204 (ti —15) 1 50 (w1 — ws)

.3 FrIdie frores Fugt JILT INEG BT Aww® 1 (Explain the apparatus

dew point of summer air conditioning) 3

Frerans a0F ¢ AFTH AW A2 WHT JeAT @ AT | ICFT TORITEA TIAN 42, THT) 4@ IR |
TR WY ASHNS MOTS fTUae SnATGT-9a T Irs W aom fTeR™E (Air washer)-9a a7 Fm
TS I ZW 1 GF AT FR GWOR (75 R AT WP T 1+ T G (25 wiga wwrs
e 2 ¢ w99 (@ BB (25-93 SArs R

RSH RSH
RSH + RI.H " RTH

RSHF =
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i, L, 25 43
— Diry bulb temperature °C .
fom e v

pfore wmk fBfRfEfrrem afemm @ wiEma RSHE Wed] IR AiZA FIREE -3 FTR @ T,

BrE AT &8 AT (ADF) 20 |
mtswmﬁﬂﬂmnmwmﬂwmwmmuwﬁhw

Wmaaswﬁﬁawmﬁﬁﬂm1

ﬁmmﬁﬂq-aawﬁﬁﬁwmmﬁ@wm1

o (D _ RSH .
TN, (m’) Si min ( %) =5.0204 (6 - (ADP)

____RIH
=50 (wi — tADP)”
_ RTH

=0.02 (hi — hADP)

\b.\ﬁmwm oAl 9 G (SOTAH ammww (Summer air
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' Ty-T
%WNWEW:nh:ﬁxlOO :
V (hy— b\ e
Tﬁ\wm =75(53—h‘)%‘:{m@®w
' v = 2T ST SIS m/min

Vs = IREAT AR s TS rn3,”m1n

ﬁ@ﬁmw_\, (wloog)kg}mm :

v.8 mmmwwwwwww

@"'I'QI"H (Summer alr conditioning system w1th ventilation air bypass factor of certam

amount) 3
REFRIGERATION AND AIR-CONDITIONING
> © Room ®:> —— Exhaust

| Bypass  Fiker . yQ
. damper o
A N . 3
_ @ | g
@ Cooling : h 4 A
v coil Fitter .2
D : =
amper s _ Fresh g
5 s ES o - X
Blower h ¢ * ' ) : T
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338 wma‘%fﬁtﬁmwwiﬁ# . '
v IUHE GARRRARR-E TG @ HEHEHS BF-a7 AW 97 &S (Describe

comfort air conditioning system and effect of its various psychrometric processes using a.
psychrometric chart) 3 “

m%wwwwmﬁrﬁ mﬁﬁwﬁmmmw Wﬁamﬁﬁ-ﬁ WU

gy fomeTE -

(a)wﬁmwmmmmaaaaﬂﬁmﬁwmwwm|
() 25 o TS TA 1 '
(1) TR AR IS 47A | _
(9) et sferast fwga =we 7
(3) Forg ISP FRRRTE FACS A |

0.020

0.015

i

—0.010

T Ao AR (kikg)

0.005

45°

wwmﬁ‘wlwf%'ﬁl CER TN TR FARCHTHG Bioa m@wmmw (Explam

comfort air conditioning and effectlve temperature using psychrometric chart) 3
mﬁm..mwmwwwwm,mmﬂ,m-ﬁew,wmq IR @

e S 2of w1 7. o T e

ASHVE-@3 FET A Irele wen -9 Tw aﬁwwmﬁmﬁ'ﬂﬁ—mﬂﬁﬂm
wmsmmmsmmwwmeﬁmﬁwﬁvmu

- This is shown in comfort chart.

Table l : . T:?hle 2
wrelen [ S [ ot | [own [ wn [ oo T w
21 | 100% . T eow - . .
23 | %% . 0% 2| 27 | 90% 50% 75
25| 76% | | . % 80% :
27 L% S 31 | 70%
29 | 52% T 37 | 0%
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60%
O
o]
W
=
g A 40%
T8 30% cE’
5 _
2 20% _
]
> E=
. 35
' — Dry bulb temperature°C ' _

_ f5a ¢ w. Comfort chart (Not o scale) Air motion used is § m/min tova‘mln _
Triggt-3 | 4@ Frfdrs FTw AW DBT 10.C RH 90% @R B (G DBT 35°C WBT. 22.°C & | 3
Refftrmvs om REIARwETD T fa s s Rsto%,miﬁwvﬁ @A ()
RRDT AT ST € (i) TUR GIAPIET W |

(),

td; = 10°C, @ = 90% td> = 35°C, tw, = 22,5 °C

“Wo -

Spa : humidity — 3.

2 10°C i 1B t2A 35oC -

DBT—>
ff s wa



54 SrRaft FrobT SpTTEhm

TR GD 515 7T A%

ATTS (Point)
St TIPS qreieE iR
x| Reffwmieg RRos wTom
(7) B e e 3
wﬁmﬁr@ﬁmﬁmom A) C"JF‘FtdA 312°CAns
(ﬂ)mmw
ARG 515 203 AR,

Actual. drop in DBT tdA-tdB  31.2-18.5
~ Tdeal drop nDBT ~ tdA —tdB =312 17.5 X100 =92.7% Ans,

A STTAT THFe]

ARy 1 @3 TER givefe 2865 4 KRG 4500mY/min T SO WA IW aﬁt'mmﬁﬁuﬁ"

AT 20% ASEH DBT 40°C WBT 27°C G RH 80% ROIRETBT ATTOR DBT 25°C ¢§ RH 50% | Tfix
FEAW ASH 13°C 9 WY 30, Bfn = mfaﬁ&mwmmmlﬁmmwwwx

~ Specific humidity :
. - . Enthalpy '
Conditien | DPBT°C | WBT°C | RH% I of water vapor .
. - kj/kg of dry air
: ) kg of dry air _
Outside | 40 27 - 17.2 85
Inside - 25 - 50 10.0 51
ADP - 13, -4 100 | 9.4 _ 30.8
Specific volume of air entering the cooling coil is 0.869m’/kg of dry air
em <,
V;=4500 m*min, _ m, =40°C
tw; = 27°C ' = 25°C, dt3= 28. 3°c _
p; = 50% ' td4*13°C B : S .

Specific humidity —




g el Frsdew Ropet | 339
ARGHNGT BT (U %, . '

W, = 17.2 g/kg = 0.0472 kg/kg &% ISH

W, = 10 g/kg = 0.01 kg/kg T% ASH

W, = 11.6 grkg = 0.0116 kg/kg O S

Wy =9.4 ghkg = 0.009 kg/kg T6 TS

hy =85 kj/kg hy = 51 ki/kg

he . = 36.8 ki/kg, hy = 57.8 ki/kg

Vs, = 0.869 m¥/kg W% ISR

= 5178 kg/min e

(UG ZBIR (MG = mas (hy - hy)
= 5178 (57.8 - 36.8)
= 103738 kj/min

- 108738
=210

=517.8 TR Ans. : ' n

I3

T W] cetAR, (N eRfEe areeE 2 (ma; = 5178 ke/min)-43 U4 20% fA9% ASIS, S2%47 Point-

@amﬁwmw
ma,:@’ltﬂ‘ﬂ'l'ﬂ_.)( ﬂﬁ:‘?ﬁﬁm :
«02%5178 [%ﬂ.z}
= 1035.6 kg/min

fres AT NS = Ma, (h; - hy) -

= 1035.6 (85-51)

35210
210 e

= 168 TR Ans. o
- T WS B = (uG Foe (A - frow AR ore
, =517.8~168 =349.8 TR Ans.

- =35210 kj/min =
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Erer/ifFr orat 39

TR S AR Y] 8
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(3) St = 27°C

(%) WG = 50%

(s1) sifrast = (15 - 25)fumm

(V) Rewst = 100%

() %% = 100% =% & A 70 DB _ T ' ' o

wmﬁrb‘-mﬂﬁmﬁm : ’ ' T [QIPTal-20 5]

(e f) warwissis-az ayazm fwae, | | ’

(?F) SRTHTES WY (Comfort com..ltlon) faefara ] Wﬁﬁ' | w Lt
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@s@ﬂ (Central) TFERR-1 =g 7 e '
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© | WIS (Combained). FrsBw «fy
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refrigerating capacity versus evaporator temperature rejation) 3
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evaporating pressure at constant condensing pressure) §
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() sl oo STefErs SITos V305 41 |

() STrEd FE (Volumetric efficiency)
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temperature) &
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determine the performance curve and capacity given by the manufactures) 3

T ELL
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i 1
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METD-a3 = &F— Mean Effective Temperature Difference. :
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Capacity
Rafrigerating effect

Condensing unit-93 Refrigerating capacity = Man flow rate x Refrigerating effect (hs—hy)
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TR A ¢ o R GiEFwTEd v I P.H ST W R AR (Draw and solve problems on
PH diagram using_ different refriserant at different condition.)

BT 3

> | fog oy oS aragm A3 PH TS wos 90 AR |

3 | FFwera miafes R STy TS AR
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s | g o7 Eremrsa @ g3 quemf 5% |
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40° TSI AW (~ 10°C) NS SIATA G 10°K F1aA FARMIBE (o717 GHEH SiE $477
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P10 aoec /\

h3 = |'|4 = 160 k.”kg
T 10°C -~
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problems on psyéhrometric process of different air-conditioning systems.)
B N
FRTETIGE 51T WF TUTHY AARITAA MUTH AT TR AT FACS AT |

TR 3
3 | AL B
LA
9 FGLAIAR |
Frfogls 3
Wﬁﬁwmnaammmmsﬁcmﬁwwﬁmwwmmm:
Famee G 9@ S (DBT) 30.C STARES WEHST (Spacific Humidity) 75% P T 200 m*/min-9
o 7R Tlere I 6B s Sptw 14° e e BTACR ARAF TIDA 0.1 7CA (37 TS W3-
3 | L T SIS ASTAT S
3 1 Ffee TR @nAfHD TRAW
o 1 off s ar=i onfaa oo ATt
8 1 Qe Al 2T T
el TE,
td, = 30°C, ¢ = 75%
V, = 200m*/min ADP = 1d, = 14°C
BPF = 0.1 ,
3 | FPR IO SIS SO ST &
yf2, TR PO TIYFLS TS SIAA tdp,
Gi? A1g St (DBT) 30°C (o)

W,

Yy

— 5P humidily —»

LTINS

g tds 30
Dy bulb temparature

oA TSt (SH) 75% ©F ATE | @ T TR | TIEAGE BT TS ATPIFS (DBT) Eﬁ‘[tmg
SATERS IS 1dp, = 25.2°C
R i, AZAA IR

1dy - dy
BPF = 5' g,

| g = ADP
0.1=13 —ADP

__ldz— 14
- 30—- 14
td; = 15.6°C Ans.



Mou W e SRR
C R 3R T e o

RGP 51697 TS (AT A%, W, = 0.0202 kg/kg TF AT

AT 2 (40P AR W, =0.011 kg/kg ©% IO

ATFS ISR AT TS AT | (AT 1 Vg == 0.884 m’/kg T6 ATt
ATPITS AT AR ATTT | (U =R h, = 82 kirkg % IS

SICR AN AT A (UF by, = 58 k/kg % AT

I D 2 G TS ISR e

hy = 43.5 ki/kg % ASH

W S (1, e IO W e oS T

-y
waﬂﬁ@mwmuvs‘l-

200 .
= 0884~ 226.2 kg/min

= IR FTS| TR 9
=Ma (h; - hy)

=226.2 (82 - 43.5) = 8709 kI/min
= %%2 (1 TR = 210 kJ/Min]
. = 415TR Ans.
R TR FCCT TG XW-g
_ 709
=760

= 145.15 kW Ans.
© | &f¥ ff3es e qrmin cedteeer wAfimet ¢

= ma (w| ~ w;)

=226.2 (0.0202 - 0.011) = 2.08 kJ/Min Ans.
8 | CTPRW 125 wi% 1 ‘

hy-b; 58-43.5
SHE = ), ~82-43.5

= 0377 Ans.
ARG 51T @R “{7arn T7aRR 307 1w T sTigmaRet |
{6 afiwl FTW 60 T (T IS IR AT DBT 30°C amﬁHvs%?ﬁamwmﬂawﬁw'

0.4 m*/min/Person (37 II0S WI—
(i) T ITITA TS TR,
(ii) B2 ITIAR et kw-9



AS-lele[Blialiel (i Iefiedie] ictoiblin

BIEE R %9

(iii) &S D1 coMuergFs *fif= AR AR T TREAEES TTGW DBT 20°C 6 RH 60% T | ISTH A7
g e fEfRBffEwER was i Rt somes o '

wErweaGe st 2we 3,
ha = 19.6 kcal/kg. hb = 8.15 keal/kg
he = 10.1kcal/kg, Wa = 20 gm/kg
we = 8.6 gm/kg, Vsa = 0.888 m/kg
Tb = 12°C Ta = 30°C Tc = 12°C, Vsa = 0.888 m¥kg

ha

75%
b ] 1}
he Wa
bl
hb z
60% :
j=9
We w
¢ ¢ -
Tbi2°C Te20“C Ta30°C
DT
FAHHITTS WSTA ~Afamel x Ewiean
s ATl RIS ISR TAMa = —

0.4 %60
0888 =27 kg/min

() o ey e = Mo x(Ba-he)
27!]9‘6—8.1 )
= 2 = 6.18 tons Ans.

60
(iiy f&foe wruoTa Wt = Mﬂ%@
2701010~ 8.45) _
- B60 =3.67 kW Ans (‘g
(iif) &% w1 “nfam A=) camaeerz wRnet = M“LW“IBO‘;’C) X 60 E
2720 -8.6) X 60
- 1000

= 18.4 kgfhour Ans.

Td-Te
_ (w)ﬁtﬁ?tmrﬁaﬂvrmmﬁas_,rd T

25 - 20
=25 120385 Ans.
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31 Ei% AT AT @R v e, ﬁmﬁ,‘gwﬂﬁmﬁﬁ RO
© | T ATCS T B0 (R TG G ARRER 7w
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ﬁvfwm: {(Calculate the refrigerating capacity of compressor, condenser, evaporator and balanced

capacity of a plant.)

BT

’ >|Wm,wmmziwwmmaamﬁﬁﬁm§mﬁ=ﬁmwl
31 43S AITE7 B AETE TS TA WS AR |

© | ST (AT TR (TR 432 Gt R ey sy |

i s
3 | a5 iErencaiie BERG |
Q1 T (1R
It 3
€ Tolal heal rejected _._-_—-pl
Subéoiling
CondensationFe— '
p _| ondensation (j_Dcsgpcr
5 heating
/! ’
T : . ) Corbpresion
Y i Evaporation ;
o > :
6 . / :
h3=hq h ——
s ha

S| gl T FE (AT e e T3 o

31 SRR g fadse FAe TR _

© | (I SN T, IS, TeAEDH G e vare wa ) fdww e S A0S TR
T o Face T | '

8 | TR T IR TG (Assembled) FACE LA |

¢\ Siae diB v1e FCE TR |

b1 IS, RE. cOpqumaﬂtﬁﬁwm 511 3 fifee iz pH o107 7 fferen ppen>iie
fefrars a1

AL 3

\ | T GR TSNS GO et A0S A TS 03 O GRATAT Aaia T A i

3 1 FITER Wt g ORGSR (5% w0 TS €, AT IR T 59 A |

o | fore TR 3 A ST IR 6 IS LA | '
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condensing any evaporating temperature from a running mechanlcal refrigeration unit.}
B 3
> nmsﬁtmmmqﬁmmﬂﬁwmmmﬁﬁmmmml_
R | TTEHR GO e @3 ey e w1 fymer | |
mwwmi'ammmfmmwwwﬁmmmmﬁmmmm

s|wmaamﬂmﬁammmﬂmﬁmﬂmmmwwwﬁmmmm
fHdRe wTe At

TS 3

> 1 SR TToE RBFeTRA RERE |
QlWCﬁ“nﬁl_

Frferafe 3

foa celEremcalBe Trenfer®, Tty g wrewe GATABR- A7 T3 >=or (ATt TR |

©50

e

. =

40 T
o i) o

40 /

30°C]

% 30 T — —— |
|

S50 5 0 45 410 15 - ’
_ STTRGTIR ST (0°C)
Ms@mwnwmmwmemmmﬂmwm :

> 1 PTIPR FTeerer caffFem @2 R8RS firs 7w |
R | Y3 HEMR TOATRT IR FTETTR 93 T S8 08 207 |
© | ST (AT ITHAPR GBI a2 FUTATRDR I TSI e 773 |
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8\

sl

o

LR

% %! (Thermodynamic state of pure substance) Tores @ A foren
[API-R00¢, 0%, 09, 08, 33, 33, 39, Yl

[arfTal-202, Sbl

[afaTa-:008, ot

m,m@mmmi’rmr [AfTa-2038]
(Eez o ) S a7 &S TS ATIEA 8 TREBT |

FRAG AR FF T _ :

e, STt QR AREH PICF T [T 2008, o, 0Y, obr, 03, 35, 3], 39, 38, sl

m,ﬁmﬁw@ﬂmmé’r EL LT
wﬁ’lﬁq a3 S e GTEE ¢ RAET |
SeToH (Sublimition) ?

(Bsz o ) - a7 S e TR & R AT |
TR 00 $7 '

wAEA-3 a7 = ALES ATHT q W G397 |
@S (Sublimation) ¥4 BT

(Soa v ) AmR-> @3 S FES LAY 2 3 |
ATASS IR (Reversible process) 2T A2
uﬁlﬁ-b g7 s FLFS TR > TLHEY |

S SIeS afeF (Irreversible process) TE IW?
u’ﬁ’rﬂﬁh a7 s ALY AT So RATY |
T e A Bit-wiXves L (Critical point) A ¥5?
wger-> a7 S A AR 3 FE |
[SSTHE WWW@?

uﬁ’rﬂﬁi-s a7 S g AUIIER 53 AT |
Vapour Compression cycleﬁ R F#H |

oo, T T (el BCOE RN P-h STRIICTE TR CT0 |
e ead:) w5 @3 i FePEd drred 5o ARG |
From TGS A $ v R A o |
wﬁlﬁ-s g7 s ARG AT 58 W HB |

{37 {4%1C9 (At triple point) i T T e T eI “New e
(Bou maro ) wperl-> @7 WS e AT 3¢ wREFT
Actual refrigeration system FACS $ o
(e TeFTL) w3 @ S TRfiEd ATIE 3o R |

Afd (water) BAr . _
uﬁrﬂ?ﬁ-s 7 s e o0y 34 TREFT |
@A (SR I bR @ TEEW TP ST T Tl
w{-ﬁiﬂﬁ’i-b g7 s A AT S T ABT |

[areiTal-2o0t, Y9, 38]
[arI-20 3 8]
[afeTi-2008, 53, 33
[T -2 05, 3¢, ¢
[@@i-200¢, vl
[rasfTat-2008]

[arfETa-200b)

[Af-2083
[ArafTat-2009
[Rrfiat-208:
(A28

[Wf;m-‘{ob'



IO AT 3B
sty | He@6 {39 (Critical point) T M [=r3ifErai-3008, 0%, 09, 0%, 20, 'Y
e, Fabam e e & e :
wﬁﬂﬁ’l-q 47 TS ALHS ATAEA S LB |
\» | CREFRIEA U AR (Subcooling)-43 TN # 901
wﬁﬂﬁ’l—q 97 oS e ATIEA L TR EET |
30 -Wﬂtﬁmﬂﬁﬂmm? (FfEa-200e, 08, 09, Ob, 0B, 33, 33, se)
wﬁﬁﬁ’f-q @7 wfS A AT © RGBT |
3y | AR (Subcooling) LN '

e, WA B (Subcooling) e [Wﬁm-&,oo&, oY, 04, av, ob, 58]
(Ben s Jj) TR &3 s AeFre STAER 8 AT | '
a3 | SRR F N7 [ar@fatl-200%, ¥l

e, T SRR, SR e o | -
ur:{%ﬁ’r-; a7 S AefRe TGS ¢ TR AT |

0| (O FREH HIBLIN (Vopor compression cycle) AL SRl
G s ) -2 a7 S AR STNTT & RGBT |

31 GG FE I [arfTal-2008, 0, 33, 33, 3¢l

e, G #e _ '
(B o J) SAEA-3 @3 WS wefipe oreg A R asT |

2@ 1 WYTATY I (Subcooled liquid) #y [wmifeTal-xoo¢, o4l
e, e W PpEE e F @y [areifeiTal-200¢ ]
Wﬁaﬁi_q 7 TS LS SrEd v R AT |

Qu | CEAR e TP e foskor o A [ArfiTa-2038]
(Fen wams ) FETA-R o7 oS Hefire AT » AR BB | ‘

Aq| CFAFBER S A
(Bon waws JJ) T2 47 9 APFe ArER o T AT |

ay | Cop AR @ fras
SARR-3, 63 W ALHS 2TV SR REEY

an | CEFeCatee 2o B
wﬁﬁ-; o7 % ALHE T Yo RABY |

90| Cop IS AL IW? - [arf-R00e, 04, o, 0B, 33, 38, 3¢, ]

_ wﬁnﬁ-qaawﬁmﬁ@msaﬂzm| _

oy | wreerER et o T o)
ot wara [§) Sl & S Afire SUDa SO AR EI |

ox | TR IEEA e T - [QrifeTal-2008, ot]

(o o J§) T3 47 9 FrfiFe GTR 52 TR GEA |

AT &t B [arPiI-2o 0, ob]

(Bvn s J§) S @7 oS AefiFe TG Sv LGB | '

©8 | GO IR T-5 fora ondve | [ArifI-200 3, ¢l
wﬁrﬁ-q 97 SIS A TSR 55 R AP |

ot | TR FTeees TS H T (AR 2033
uﬁﬁ-qaawﬁmﬁ‘@mﬁmqwgm: .

b | R-22 A AETRIRE AT O | o ' [rfEal-a00 3]
(Bea o Jf) THAEA-R €7 s Aefied ATYEA S R EFT |

04| ERASTAR [ArefiTal-200 )]
Wﬁﬂﬁl--} 97 s B ATHEA 3 TR AR |

o |



583 Wt BT SRR

Ob | Critical ST I3 AL [Frerfa-20])
Wﬁﬁﬁ ] tﬂﬁ‘ﬂﬁﬁﬂtﬁ?@ﬁtﬁm 20 AL [

O® | Actual refngerat}onm'ﬂ‘l? [RrTha-2053)
(Few o B) STT-2 @R SfE SHefive erares 38 7 52 |

8¢ | HRF TS F @My [Arzfara-203 8]
‘ﬁ"ﬁf -3 aauﬁﬂrﬁam 3¢ T EI |

85| mﬁﬂﬁtmﬁm? fararfeTar-203 8]
_wﬁﬁqaauﬁﬂﬁmﬁrﬂm b AR HB |

8 s firm Ans a2 [Freeferat-20 04

(B g J) STerR-2 @3 i Nefirg arirea 2 72 a8 |

891 &S Cop *INGAR T TSTIET TR ITSVIR-GR ST (P Q@ ATEH?  [JIT-200%, S
e o ) SN2 @3 Wi e 2w 2o 72539 ¢ - .

88 |- ﬂww 4 Foreign material 501 # 3 [Frefsra-2005]
(e s ) WA~y 43 9 AefEe o o e BB |

8¢ R-12 'Ifﬁ'l ot | [areifaizar-203 8
(Zom sz ) ST @3 S Afre aTgew wo W R

8y | Rrei¥s e e i @m? [ TaT-305 5]
e zes ) wThTR-R @7 wfE Al oTEw o R AR |

89| W 3o vwre $ M [aEfarai-200¢. ob. 04, ob, 33, 38]
(3o o ) TR0 @ = AefEe arym » | 889 |

8y | (AP FfeR IS F W7 [RREfTa-200%, 04, 3¢
G s J) AR @7 wfE AfrY QU 3 T AR |

8» | Ciram f2 e 2vre $ [ArEferal-2008, o, ob, ob, 33, 18]

o, GR35 weire $y ' [ArfEar-2008, 53, s¢)

wﬁ’mﬁ}-o a3 wfE FfFe 4rmm © 58 |

ADP

3 [AreTfeTa-2008, o, 049, o, 0B, o, 53, 3, ¥9, 38, >¢]
WL, SR &8 w1 $y '
W-‘ﬁtﬁﬁ’r-e 3 wfE Fefrg ATEw 8 A 5347 |
@y | R RERREITFT (Adiabatic hur-idification) TS T QM2 [ARIFMRAI—300¢, o, 05, 33

(Esm oo J) -0 93 9fe w6 ¢ ST ¢ 7 g |
ax | ﬁhmmmﬂ [ [A=TfAI-yo0y, 3]

(Bar o ) STEA-0 a7 whe wfwa v ea:aﬁm :

o\ }ﬁxmwmﬂ RMW? fafia-200y, U
wﬁﬁﬁﬁ-o a7 =F Aefre oraTew QF{\EB"!H |

@8 | ﬁﬁwﬁmmﬂﬁm [arefeiRI-3030, 83]
u’-ﬁﬂﬁ-o a3 S ALfHE 20NTR v AL HB |

¢¢ | FOW B (Contact factor) INTS F [AM? [RiFfi-2004]
wa%ﬁ’r-o a3 TS AAoE AT > A2 7B |

Qut AT 8 THH TR WA ToE (e | ' [ArEfiza-3004, 0, 38)

(za s ) w=Tmi-0 @3 =fs Aefre smyE so T a3 |
eq) R e & mr [arerfTa-200y, o4]

(Zz o ) w0 92 Wi i oTaew 3y AR
ey | RS v & @

(Bew o Jf) S0 97 W AR oTaeR 3 REEY |

¢o |



a3 |

b0 |

LA

W

o |

L8 |

e |

W |

v

b |

qo |
931
R
9 |
98
e |
b |
4l
b |

W |

AT AEAH 89

bk . - [arefeal-Ro0y, S¢)
(Bomr e Jf) TR0 @7 s HfFG &CGR Yo R EE |
i w et e B iy [AfR-200Y, S

Wﬁﬁﬁoaawﬁﬂﬁﬁmbsmml

AT S i Sred 3 | [amfiEt-00¢, ok, 55
wﬁmﬁ’r-\o aawﬁmﬁwm 5¢ TR AR |
cm ro FREHFRDIET B 3R S GES Y ShE i T & wows fabe RERRH we:
[ARfTai-2004]

(Sen wazo ) STATAI-0 93 S fwe arrw SYREIRT 1
BOIAISTrTa s SR *Touma wi fird | : [aretfaTai-2000)]
— ¥) S0 Sis JFe TR 4 T AR |

n4St (Redative humidity) JTF 12 [=rIfrat-2058]

(S oo Jj) S0 GRS TR ATEA Sor 7R HE |

: *. 3 s\zﬂ‘(m@ i) RERRR a3 FRERRRT 4wf® mis [RFfTR-2006]
(Sm s J) SLel-0 03 S i aviea db TR G0 |

‘»‘?“7?-‘ mﬁﬁwﬁbm?ﬁrmr o | (=rfTt-200a]
W?ﬁfﬁﬁ’f-omuﬁﬁﬁﬂa‘cﬂm;omml _

RSHFm [ArifiTar-08]

qwﬁﬁﬁ-o a7 S e ATGT }> REE | .
RPN [FAfTAI-2008, 0¢, 0%, 01, ok, OB, 33, dR, 4O, Sy

e, AT 2N e & e [?TN’TF'TW-ROEG]
:j HTTEAL-8 AR SIS FFG ATIER S AL HI |

FTAGS Bb (3 TIGA T4 TP [?rmﬁtm 200%, ob, Yo, O3, S|
R, WWW? . [arefeiat-20 58]

) (5o s ) S8 97 S AL 4TS LT HI

Ercfsmr CITFR G AT S ¢ WH! TS 7 Ty [arfiat-zo0al
—j -8 mvsﬁwﬁf@mma © T FEAT |

AT TN [armfea-2004, 3]
(Boa o ) S8 A7 W ikfiRd oTien » AR L _ _ |
AR RIBR BN 01 A Fe [ArmfiRt-200¢, 04, ov, o, 3, 3¢}
s J) S8 O3 S ARG AT 4 TR AR |
eI I 9 ‘ [erefE-200y]
wﬁﬁsaaw&mﬁﬁmumﬁm| _
SRS 3 THEFA FI0T AL * [ArfeTa-2008)]
wﬁﬂﬁ”fsaawﬁﬁ\ﬁ@m@aa\ml ' :
Cﬂi’ﬁl’ﬂﬂ ma?mﬁmmm| [fa-200¢, 03]
(Sa oo J]) SIm-8 93 S 7P AUNE do RFY |
13?“ IR (e =N TP [armfatal-2 o, ¢l
uﬁﬁﬁ’r 8 07 SfS Fefire AT 53 RE |
ﬁtﬁw meﬂrﬁmwﬁm
uﬁﬂﬁsaawr—wﬁ@ﬁrﬂmwmml_ :
TP 2 mmﬁwﬁﬁﬂl [ArefERt-20 3¢ ]

(o o ) T8 @ S AR ST 38 REIY |



288 staaﬁ 5 s

bo | WWWW)@QMWWWWl o [RiEfira-3008]
- (Bmn o ) Sreei-8 @R S e oTen sy TR 589 | _

vy | T8 mw ARG TS L [/? _ REfa-200s, sa
(87w ) Se-8 93 =S s qTran s 7 gha |

bR SIEERER PIEEN WIREERIET o $i [rfizar-zo0e, 8]
(Ben oo ) SFTFN-¢ @R S e ST > W 5 |

bo | STFE ST AP RG R ¢ Rl oimmeid of frg | [Arfal-yo ye)
(B s ) wi-e 93 SfS siefiee avea 3 R E8 |

b8 | wmmﬁmmﬁwﬁwm: [Arf-2008)]
(B s J§) TLI-¢ 9% WS e 4rrad © 72 589 | _ '

v | -7"‘ g cﬁﬁmhﬁl’ﬂmt'nﬂft? [@iFfA-200¢, o, of; b, %, 3¢, dY}

T, Wﬁﬁm‘mﬂﬁwmm%mwu
wa'ﬁ’rﬁﬁ’r-e a7 &S AefFe eTen 8 T B |

vy | TS @R Revet »rafdts QiRe W 3w ey TRt e [wrefat-yooa]
(B e ) Wem-¢ an B Aiefive Srgrea ¢ R aw | : '

v | Wwwmmaﬁmﬁm
(s wams J) wpfierit-¢ @7 o Siefiee erenan & = 739 ¢

bl | SRS wﬁw AP (Electrolux) TS (3 1 TB?
uﬁﬁre&awﬁm&@ﬁrﬂwﬂ\ml

b | W""'I"T T (SRERR e JAe [Rffa-2008, ot, o4, s, ob, 3o, 38]
(377 o [§) FTATA-¢ O3 WS A LS b TR BB |
®0 1 NH;9J AR TNHDITR FACAEH (Concentration)-&3 W% 0" 32 1" W'&m? laRsfean-3 8]
TS ) SA-¢ 93 SIS TG ATeR 5 HL AR |
o3 1 TR Tt it Fiex s =y [ermfTal-2004]
) wpeat-¢ @7 S R @Tres so Fe gEa |
2| Wiﬁ fie (Heterogeneous binary mixture) <% BwrEae ‘TT‘B I -0 0y)
f) oAt @ wie g grrag 5y TR 5391 |
»o | TRW I mewé’rmf a2 000
:J SATA-¢ 0% TS FFFG SOEd d) 7 HEY |
»8 | IR TR CFTA THEA (Concentration) T 76 1 |  [Rrefia-2004, 58]
wﬁﬁﬁmaawﬁmﬁmmmﬂ{ﬁm _
2| X ? ' AR Al-205 5]
_::j TATA-¢ 9 e SRfE aTreT 38 W REG I
»b | R EDR (Binary mixture) mi’rm; ' [Arf-205 2]
. uﬁﬂﬁ’r ¢ aﬂatﬂf‘emﬁmmmwmu
»q @Tﬂﬂt@ﬁ? [ Eal-205 3]

— f) S¢S HFHG ST S T BB |
ab | TARIARE-GR o 2
- W, qaRfeiae 3vre ity

(Eza arw ) sriert-u a3 o sifre argian s 7859 |

5 | W‘m‘i TR TATS Bt 3am [RRRTAl-00e, 38, ¢l
Y) SeTA-v @ S 7 eTiE ) w53 | '
300 | 3 aw%nrﬁzm 3 e [TRIfMTRI-00e, oY, o5, 33

=, wmfamﬁwﬁtmmtwﬂewmmmvﬁmr
(e wrrs Jf) Set-v @7 S e eonren o a8 |



gs-leigfpllalislin kgoly] Ikl

TR HACSTTA 8¢

y03 | TICHFD (TFR-«A TreT/ivr fad | [@AREfTAI-2009, Y9, b¢]
w‘ﬁaﬁi-\u a7 oS A ATATT 8 T ALD |

Yo | IICHO BIo-47 I 7 | [ Tat-205 ]

(Som wows ) TG @R S AT Qe ¢ R HB |

300 | AT foR J?
(Ber g ) STAH-Y 47 < FF ATIEE @ TR HET |

08 | SR U e Ji? [ArfTal-2000, 8, 3¢, dY|
WA, W AT AR STy e

Mwﬁﬁﬁrae 4 &y Sefine ATEA b AL RE |
o | s HIET (Summer air conditioning) 5% T AP

“»’l
A @3 wfE ALEE ATHGR Yo FLHE |

you | Room CTRGE™ 35 wiRfba il ey [arRf=TA-2008]
wﬁﬁ-\wawﬁwﬁ@mnﬂ:m| :

y0q | TR INNFHAD (Refrigerating capacity) T AL [armfitai-200¢, o, S8]
SEpAE-q @7 e A A S TR GBT |

yob | 2B UHTGEA INF ITN? [arzf*T-2058]
Tpe-q «q afe AR AT X RAET |

so» | 0 THEETR St SRR TR Ao S [qRifETal-30 3¢
Gl?ﬁﬂﬁ-q @3 ufs AwY ATAET © ALY | :

330 | TERITER SRCE™ CArT (Area) Fefrm 7@l a1 [atmfTal-3038)
(Bzn o Jj) SFTA-4 Q7 s Fefire oTema 8 AL BT |

syy | ToeTrEam O ok s o v et
Gz s B) -4 93 S S ATNGE ¢ R F8 |

332 | CREPSTEATR RpRerearsa oS (wret) oo b fore |
‘\ﬂvﬁﬂﬁ-q a7 S LS AT L 7L REA | _

y30 | ATeoHR T frefres sl oy - [arRmfETR-205¢]
(Bom s ) S0 7 s AR ATATO b ¢ HET | o

+38 | ROTATG: * G2oTTE 49 9% g & ey B 78, BAN IR [ATal-200¢, ob, ob, do, be. 3¢
G o ) T4 9 Sfs AfEs v » 7 5B |
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