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Examination Swnmer 2022

Program: Mechanical Engineering Cwriculum Scneme R
Scheme ;
Examination: TE Semester: V1 »
Course Code: MEC603 Course NameHVAC&R
Time: 2 hour 30 Minutes Max. Marks: 80
N.B 1. All questions are compulso e :
2. Assume suiiabk data if reqmred‘andlstate i clearly
_ 3. Use of Steam Table, Psychrcmetnc chart, P H Chdn is penmtted ¢
01 | Choose the con'ect optlon for follomng questlon All‘,the»anestio;lE- are
) compuisory and carry equa‘ marks :
1. If a heat pump ‘cycle operates between the condensﬂr temperature of +27°C and
evaporator tergeratm’p of 2”°C, then the Camot COP wﬂl be
Option A: | 0.2 : ol , o
Option B: | 1.2
Option C: | 5.1
Option D: | 6
2. For summg; a:r ¢ Whlch of the follow,ir‘;g Apsychrometric process is
‘applicable S T e e
Option A: | Coolng” & Dehurrndif
Option B: | Only. Coohng
Option C: | Cooling: &Hlmnghﬁch tr
Option D: | Only dehmﬁgifm’ati()n
3. In case of ;ensib : coolmg,‘of air, the coil efficiency is given by
Option A: | BPF-1 ' A
. Option B: | 1-BPF -
~ | Option C: | 1+BPF
“Option D: I/BPF"
:  4.\‘ In load estnmtmn,f RSH 39 and RLH = 13 then what will be value of RSHF
| Option A: | 036
_Option B: [0.29
.~ { Option C: 047 o
L Option D: |0.75 -
s Heat is absorbed by the reffigerant, during vapour compression refigeration cycle
n ,
Option A: | Compressor
Condenser

Option B:
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Option C: | Evaporator
Option D: | Throttiing valve

6. The boiling point of ammonia _is
Option A: | -100°C
Option B: | -50°C
Option C: | +33.3°C
Option D: | -33.3°C

7. Ammphenc air with DBT of 28° and WBT of 17"0 1szc vied
changing its moisture content. Find original relatwe hurmdny,

mumidity and Final wet bub temperature : A

Option A: | 34% ,73% , 12°c repectively

Option B: | 64% ,33% , 12°¢ repectively

Option C: | 74% ,23% , 12% repectively

Option D: | 94% ,13% , 12°crepect1vely

Fmal 'r ]atxve

8. Equa! friction method of desxgmng ar condmomng duuts ‘
" Option A:_| Is ideal when the system: is balanced ~
Option B: | Is ideal when the system. is not balanced

Option C: | Is Wdea! only for return ‘ducts

Option D: | Is ideal for none of the abow

9. When the mo1s ’sadded in to air at constant or) bulb *enpf'raw,re the process
is known as. : ‘

Option A: Df’hmniiiﬁ(,ation
Option B: | Humidification -
Opticn C: | Sensibktco olmg
Option D: Qensible heamg,

10. ;:;-In HVACR mdustry refngerant Axr i esignated as
Option A:- | R-717 iy
Option B: | R-7-

Option C: -| R=76

Option D: | R-7

cut of _Six Questioas 5 marks each

. 8 Dpﬁne r) Relatxw hmmdsty n) Ton of Refrigeration 1) Degree of Saturation, 1v) Dew |
<] point. temperamre v) Coefficient of perfomance

: ‘ﬁW‘:at tthzfecnveitemperaunﬂ7 Which are the factors governing effective

T ‘.Wﬁat are} the ropemes of good refrigerant? Compare the primary and seconcary
e -refrigerant with f Wexamp]es
| Explam the vanous methods of duct de51on

~ | Explam with'suitable sketch working of Simple vapor absorption refrigeration sysiem.

A Exp]mn the ‘effect of changing evaporator pressure & condenser pressure on COP
‘ ofVCR cycle with P-H Diagram.
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Q3

Solve any Two Questions out of Three lomarks each'_\

The cockpn cf a j=t plane is to be cooled by a sxmplc air, refngcranon systcm Thc data
available is as follows \ .

Cockpit cooling load =20 TR

Speed of the plane = 1000kmv/hrs

Ambient air temperature = -{5°C

Ram efficiency = 0%

Pressure ratio in the main compressor =3

Pressure drop in the heat exchanger =0.1 bar’

Isentropic efficiencics of main compressor and

Temperature of air entering the cooling Turbine

Pressure of the air leaving the cooling turb" 3

Pressure in the cockpit = 1 par v,

Ifthe cockpit is to be maintained at ”5°Qﬁnd
1) Stagnation temperature andpres
2) Mass flow rate of air to cockpi E
3) Powerrequired to drive the refngeratmg system
4) C.O.P ofthe system-~ . - : Va3

Explain samer apd wmtpr ar- condmmmg prncssxcs wnh Lhe ndp ot pcychromotnc
chart. » :

| @‘mep

A Simpie NH,4 vapour compreesmr system huS compressor with plStO'l displacement of 3
m’/min, a condenser pressure of 12 bar. and’ evaporator pressure of 2,5 bar. The liquid is
sub-cooled to 20°be so!dermg the. hquld hnf‘ to suction lice. The temperature of vapour
leaving the cooling . watcr is GOOOKJ/hr"and vommc gfhcn:ncy of compressor i 0.8.
Use PH Chart. Find: . : :
[} Capar‘ny of the svstem ;
2) Indicated | power
-3) COPof the syctem

S-Farks each

, Paman pressurc of water vapour
' ‘\Relatxve humldlty

1Exp]a1n fhe use: ofheat punp for heaiing and cooling cycle with neat diagram.

| Solve:any One. - Question out of Two . 10 marks each

| seating capacity of 30 occupants.
- |"Outside design conditions: 36° CDBT and 27° CWBT
© | Inside design conditions: 22°CDBT and 55% RH
| Solar heat gain: 8500 W
‘Latent heat gain per occupant : 100 W

'Ihe fol]owmo data refers to the office of air conditioning plant having maximum
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Sensible heat gain per occupant : 83W
Lightening load: 2500 W
Sensible heat load from other sources : 12000 W
Infitration load: 15 m3/min
1) Assuming 40% fresh ar and 60 % of recmcu]ated_ ,
evaporator coil and the by-pass factor of 0.12, '
of the coil and capacity of the plant.

] passmg Jlrough the
( 'dew pomt temperature

An arr conditioring _plant is required to supply 60 m? of a1r per. mmute ata Dry bulb
temperaiure of 21 deg C and 55% Relative humlchty, : ts*xdﬁ» iris at dry bulb

temperature of 28 deg C and 60% relative hurmd'ty - Determine the mass of water draﬁled ,:;7:  L

and capacity of the cooling coil. Assume the air ¢onditioning - plant’ ﬁrst to dehum1d1fy

and then to cool the ai
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Correction in 89423 - Heating, Ventilation, Air Conditioning and Refrigeration Extemal  inbox

12:58 PM (2 minutes ago)

University of Mumbai

Correction in 1701436 - T.E.(Mechanical) Engineering)(SEM-VI)(
Conditioning and Refrigeration

Please make following correction in TE Semester - VI R-2019 C Scherne Mechanical QP Code 93503
Q. 3 A) Ambient air pressure = 0.35 bar

Q 3 C) Instead of 2,5 bar take 2.5 bar

Choice Base Credit Grading System )(R-2020-21) ('C' Scheme) / 89423 - Heating, Ven
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Q.3C -t

Temperature of vapor leaving the compressor is 100 degree centigrade , heat rejected to compressor. Cooling water is 6000 KJ/hr
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