0 A O . q..t.,t.:.:';‘-::;::ﬁ;‘;;:.:

PAPER ID 410312 | f
R“" Nll: i : | | ‘ I I II

g1ECH
(SEM V1) THEORY EXAMINATION 2023-24
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Note: 1. Attempt all Scctions. If require any missing data; then choose suitably.
SECTION A

1. Attempt al/l questions in bricf.

a. | Define the lqnu;i rcl’rié,cruiing ellecy nnd'(‘-ﬂ-l-"-._- ) - | 02
b. Compute the COP range for the retrigerator and heat pump during o, 02
|| thermodynamiceyele. L oo - - !
. COP of vapour compression cycle is HigT\cr thun COP of air-refrigeration cycle. - 02
|__ | Summarize your answer. e e e
d. | What is sub-cooling and su rheating in VCRS” - I,
e Name the components of VAR system that [i_cﬁ";:::m;-l'il'c same function as that | 02
|| of compressorin VCR system e
f. | Whattype of compressor i_s_p_rel]:rré& with refrigerant R-1137 - 102
g What do you | ngt_iglst_al]d_llapgafélijs dew point (ADP)? _______"____ 02
b Define sensible heatfactor (SHF) and bypass factor (BPF)._ 02 .
i. | What is a hermetically sealed compressor? e
J- What do you understand b)r_mmliﬁi:,—t(-{\;e'rrn_d_”—_m_—- T e

"~ " SECTIONB N
2.Attempt any rhree of the following:

voen 305 K and 260 K 10

[a. A machine working on a Cambot cycle oﬁéteé‘b;t_wcen 305 K and
Determine the C.O.P. when it is’operand as: 1. 2 refrigerating machine; 2. a
heat pump; and 3. aheatengive. _________ S
b. How does the actual VCR cycle differ from the ideal VCR? Plot the actual 10
VCR on p-h and T-s diagram andexplain the associated losses. | _
c. |Inan absorption type refrigerator, the heat is supplied to NHs generator 10 |
bycondensing steam at 2 bar and 90% dry. The temperature in the refrigerator 'q
is to be maintained at- 5° C. Find the maximum C.O.P. possible, 1f the ' |
refrigeration load is 20 tonnes and actual C.O.P, is 70% of the maximum
C.O.P.findthe mass of stcam required per hour. Take the lemperature of the |
i atmosphere as 30°C [ B
d. Air at 10°C DBT and 90% RH is to be brought to 35°C DBT and 22.5°C WBT | 10
| with the help of winter air conditioner. If the humidified air comes out ot the
humidifier at 90% RH, draw the wvarious processes involved on a skeleton |
psychrometric chart and find : 1, the temperature to which the air should be
reheated, and 2. the efficiency of the air-washer . — ... - _—
Explain the applicatil:mz«:;lr:l i‘e_f:‘r--iée;a—m;:-fuf food preservation. Explain how "o

refrigeration controls the spdilage of food. . ___ -~ -
“SECTION C

3. Attempt any one part of the following;:
10

e t— - —
—_— ——

[ Enumerate the classification of ~refiperation sSys(ems and

differcntiate between a simple aircraf} celrigeration system and

a bootstrap refrigerationsystein. Compurclhc variousair-cooling systems used

| for aircraft on the basis of DART. . . - L. ..
Derive an expression for COP of an air veingerator working on Bell-Coleman 10

e = B 1 l
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L‘}'C]L‘. it the L‘ul‘r'l[‘l-l‘c_h'siun and v‘.'.‘l&[‘illl'*'i“ll DTSS0S take |-|.m' atveordme 1o th

faw pv' - constant.

4. Attempt any onc part of the following:

| a. In an ammoma vapour compression system, the pressure in the .,-».apnr.-nu} is 210
_ bhar. Ammonia at exit is 0. 85 dry ahd at entry its dryness fraction s 017,
During compression., the work done per kg of ammonia is 150 kl. Calculate
the C.OP. and the volume of vapourentcnng the compressor per minute, if the
rate of ammonia circulation is 4.5 kg/min. The latent heat and specific volume
| at 2 bat are 1325 kJ/kg and 0.58 mV/kg respectively.
f Derive the expression for C.O.P. of a refrigerating system consisting of three | 10
evaporators at the sametemperature with a single compressorandexpansion

_ . valve.
5. Attempt any one part of the following:

W hat is the basic function of a compressor in v:rpdur COMPIEsSIon refrigeraton 10

a.

system? How this function is achieved n vapour absorption refrigeration
; system? ] R T
b. Differentiate between physical and thermodynamic properties of a refigerant. , 10

| Explain which are morc important givusg specific examples. N

6.Attempt any one part of the following?< -

a. An air conditioning plant is required fo sup;ry 60 mm’® of air per minute at a ; 10
DBT of 21°C and 55% RH: The outside air is at DBTof 28°C and 60% RH.
Determine the mass of water drained and capacity of the cooling cotl. Assume

_ the air conditioning plant first to dehumidify and then to cool theair. .

b The amount of air supplied to an air conditioned hall §s 300 m’ /min. 10

o' DBT and 55% RH. The requured |

s

conditions are 20°C DBT and 60% .
heat removed from the air per minute. Also find a sensible heat tactor tor the

: system,
7.Attempt any one

Theatmospheric conditions  are 3s o |
RH. Find out the sensible heat and latent

_[;i;t:l of the fﬁ_llu_wi;lﬁ: https://www.aktuonline.com
(rictional losses ad ‘dynamic losses in flow throuzh 2 10

S—

" a. Write short notes on

. duct. Write the expression for Ii'ic:imrﬁ-hrcswrc drop 1 ducts vtk propel
! nomenclature oy
‘b Explain m rief aboul fo
stem, b Magnetic refrigeration system ]

a. Steam jet wﬂ'igcrutim_} Ny
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