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Spl. 2020
REFRIGERATION DESIGN & DRAWING

Frafia @  dF =) [IAftrehad 31 : 70
Time allowed : Three Hours] [Maximum Marks : 70

e :

Note :

vy gy 3T 8, 99 7 8 4 did & I i |

Question No. 1 is compulsory, answer any THREE questions from the remaining.

(ii) ¥eE%F F99 & GH1 9T &1 HHIR U G & Filord |

Solve all parts of a question consecutively together.

(iii) ¥ ¥ F1 79 I8 & IR Fford |

Start each question on fresh page.

(iv) @1 wrarl # 37 g1 #1 1RfT 4 3 sae @ o 8

Only English version is valid in case of difference in both the languages.

1. (1) it fod g fafer sgaer s gran g 2

(a) e ®)

(c) dfFem (d) IW

For which direction solar radiation allowance is considered zero ?
(a) south (b) east

(c) west (d) north

(2) =g Iitad IR A S € e gt 2 ?

@ T (b) FaE

(c) TH T EaE gl C () 3 A A i T
Which heat is associated with air change load ?

(a) latent (b) Sensible

(¢) latent & sensible both (d) none of the above

(1 0f 12) P.T.O.
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3) we % waA 1 Harad a1 HE e Tl A 2 2

(a) 50% (b) 25%

() 0% (d) 100%

How much quantity of ventilation air is proposed in an ice plant ?
(a) 50% (b)y 25%

©) 0% @ 100%

4) @aﬁw%ma@wﬂaﬁﬁmwﬁmnﬁmmr@m%?

(@) 55% (b) 50%
(c) 60% (d) 40%
How much less percentage of air change is kept with anteroom ?
(@) 55% (b)y 50%
(c) 60% (d) 40%

(5) fr 3 A frg 3Te F TRV H IeUTg R I BT 8 7

() 3 (b) fieer A

(c) WG (d) I A F HIE AL

Which of the following product storage has a negative product load ?
(a) potato (b) cold drink

(c) butter (d) none of the above

(6) ey 1 & Pora vl &t e STetehar A Bl @ ?

(a) TR (b) B!

(c) Tom (d) TEEIESt T
Which of the following material has lowest thermal conductivity ?
(a) stone (b) wood

(¢) gypsum (d) nitrile rubber



MR308

(3 0f 12)

(7 TR i & 3 ATt e e i & e d Rl & g g R 7

(a) fe e (b) e i feufa

(c) Tagehttfeam (d) Iwr e

Solar heat coming from an ordinary glass is affected by following factor —
(a) Time of the day (b) Location of space

(c) Direction of window (d) All of the above

8) 7a e sy § fre T g -

(a) IR FH R (b) o fEdH W

(c) 3E N (d) Ius H 8 B3
Following load is not present in liquid chilling application —
(a) wall heat load (b) air change load

(¢) product load (d) none of the above

©9) @Wq@wmﬁnmaﬁm%mmm%—

(a) g ufEdA W1 (b) Eam wfH WR

(c) 3E NN (d) I9UH A A B3 TG
Chilling rate factor is used to calculate following load —

(a) Air change load (b) Wall gain load

(¢) Product load (d) None of the above

(10) g e W Fn Seare | A€ gl 2 -

(a) A (b) eI

(¢ Fd ) g

Respiration heat load is not present in following product —
(a) Potato (b) Tomato

(¢) Lady finger (d) Milk

1072

P.T.O.
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(11) mge | Freer arelt e =t fe vy et § aftifea fFsman 2

(a) Ear Wy ¥R (b) o 9REEA 91

(c) 3G HR (d) fafawwr

Heat released from light is added in following load category —
(a) wall gain load (b) air change load

(¢) product load (d) miscellaneous load

(12) u farega wiet gro Fresiiia sven i wen & 2 -
(a) Input x HIZT g&FaT (b) Input x (1 —HIeT g&ar)
(c) Input x (1 + T2 S&¥a) (d) Input/( 1 + T g&rar)
Amount of heat released from an electric motor is —
(a) Input x motor efficiency
(b) Input x (1 — motor efficiency)

(¢) Input x (1 + motor efficiency)

(d) Input/ (1 + motor efficiency)

(13) ftaa 9 7o § = ® @ 19 91 91 orar 98 @ar 2 ?
(a) 3G HUR (b) EraR FAT WY 9K
(c) =afth WR (d) IHE o

Which of the following load is not continuously present in refrigeration load

calculation ?
(a) product load (b) wall heat gain load

(¢) occupant load (d) all of the above
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(14) e 3§ 1 =7 Sefiae e % 9139 6 |1 0 H 81 foran S el ?

(@ R-22 (b) R-32

(c) R-410a (d R-717

Which of the following refrigerant should not be used with copper pipe ?
@ R-22 (b) R-32

() R-410a @d R-717

(15) wrefraes ursd § geq g fm skt 2 -

(a) Weftae fd (b) T34 I HAR P GLEUH
(c) HI3Y %1 =A™ (d) I gt

Friction loss in refrigerant pipe depands on following —
(a) Refrigerant velocity (b) Pipe surface roughness
(¢) Pipe diameter (d) All of the above

(16) <[HU1 UT8Y % 3ifereh TR ot it afeorm & 8 —

(a) o gA: ST I gwE (b) &Hal BT

(c) aaE (&) IS HE PR
Oversizing of suction pipe results in —

(a) oil return problem (b) capacity loss

(c) efficiency loss (d) none of the above

(17) 9O 9TgY 1 S fohd T &1 A1(ed ?

(a) afeas i T® (b) Gdigsh H T
(c) W aTed i A (d) Gaf=$Hi s
Where should be the slope of suction pipe ?

(a) Towards evaporator (b) Towards compressor

(c) Towards expansion valve  (d) Towards condenser

P.T.O.
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(6 of 12)
et Gergsrt Fi= oh WeR ST STl & —
(a) Tdes quT Fav= (b) ZAME quT FE dTed
(c) wE gfeh dun arfee (d) afers qen |t

Oil separator is placed in between —
(a) compressor and condenser

(b) condenser & expansion valve
(c) expansion device and evaporator

(d) evaporator & compressor

(19) mﬁﬁawmﬁmﬁmm%mﬁwm—

(a) 100% (b)y 75%
(¢) 50% (d 25%
All horizontal suction pipes should be designed for following capacity —
(a) 100% (b) 75%
(c) 50% @ 25%

20) TaEs TssR A i 3T e & s Al & =TE -

€3

(a) 7.5H& (b) 2.5HX

(c) s5.0HX (d 10.0HiX
Maximum height of discharge riser should not exceed —
(a) 7.5 meter (b) 2.5 meter

(¢) 5.0 meter (d) 10.0 meter

R—2zm%mﬁﬂwﬁ%&mmm%mmmﬁ—
(a) e (b) das
) &= (d) Iute ai

Following pipe material can be used with refrigerant R-22 —
(a) Copper (b) Brass
(c) Steel (d) All of the above

1072
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(22) T3 @ =19 & 5t U159 a7 § A TG I STEvEeHAl Bidi 8 ?

(a) I e aF

(b) Hiun St a

(c) T et UgeR & a1 Il wleT 88t
(d) 37U ot

Which of the following water piping system requires minimum balancing ?
(a) reverse return system

(b) direct return system

(¢) reverse return header with direct return riser

(d) all of the above

(23) T % <NV T A shI HEgd Tl 1 It & 7

(@) 2.43 —3.65 Hic/davs (b) 3.65— 4.65 Hiex /HHvs
(c) 1.22-2.13 Hiex/d=ve (d) 4.65-5.65 Tt /=T

Recommended water velocity at pump suction is —
(a) 2.43 —3.65 meter/second  (b) 3.65-4.65 meter/second

(c) 1.22-2.13 meter/second (d) 4.65-5.65 meter/second

(24) UTEY i TETE T@ T TET G FITIHE BIAT R ?

(a) FEAR | (b) =t
(c) HHFTER | (d) I U HE T

What is the effect of increase in pipe length on friction rate ?
(a) increases (b) decreases

(¢) remains equal (d) none of the above
P.T.O.
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(25) et UTgT SAfvepeaaT & fafirerar o S S T €l @ -

(a) U39 TR H HHI (b) —OFd e H Sl

(c) UISY AIES | Fgradt (d) 39U HH BIS AR
Following is achieved with the use of diversity in water pipe design —
(a) reduction in pipe size (b) reduction in pump efficiency
(c) increase in pipe size (d) none of the above

(26) W % VT T GTE HI AT o FAC HH 1 ITHT FHAAAE 7

(a) et (b) gt el Al

(c) Terr (@) o

Which of the following instrument is used to measure pressure at pump suction ?
(a) anemometer (b) Bourdon tube gauge

(¢) rotameter (d) clamp meter

(27) weftae % Iusfias & wefiae e T R aitEdd g @ ?

(a) §GaT? | (b) =Rl

(c) TAFTEAR | (d) 39U HE HIE TG

What change takes place on refrigerating effect by sub-cooling of refrigerant ?
(a) increases (b) decreases

(¢c) remains equal (d) none of the above

(28) weftaa a1 | HuTEs H1 9T S BT B ?

(a) weftaes grel &HH HEAT (b) wefias g "Ml
(c) wefiaeh <1 HUEUT HEAT (d) 90 Tt
What is the work of receiver in refrigeration system ?

(a) reduce refrigerant pressure (b) increase refrigerant pressure

(¢) store refrigerant (d) all of the above
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(29) 5°ﬂ.mwm@mﬁﬁmﬁﬁsﬁﬁmﬁnﬁr@ﬁ%-

(90of12)

() 2424R (b) 3504w

(c) 400dr (d) 100dw

Heat liberated by a person at 5 °C storage temperature is —

(a) 242 watt (b) 350 watt
(c) 400 watt (d) 100 watt

(30) Ssfideh 3@ @EA H axgé]qamgrﬁﬁmm@ﬁﬁ%—

2. (i)

(a) 10-35kPa (b) 35-70kPa
(c) 70-100kPa (d) 100-130kPa
Allowable pressure drop in refrigerant liquid line is —
(a) 10-35kPa (b) 35-70kPa

(©) 70-100kPa (d) 100-130kPa

IqEHT ST 99 $i gl FEFse |

Explain the importance of equipment running time.

(if) Sy R Fe TR st e feRaT ST @ 2

Which loads are included in miscellaneous load ?

(iii) algﬁa;m’ia;rmaﬁ?ﬁmm%?

Where air vents are used ?

(iv) mwﬁmgﬁﬁ%&mﬁwmm%?

(v) wefterh 5d @Tgd <t yfvaea i fo a2l i e H TE ST 8 7

How friction loss can be reduced in refrigerant pipe ?

What factors are considered in design of refrigerant liquid line ?

1072

(1x30)

(YA 2Ya+ 2+ 2Yit3Y5)

P.T.O.
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3.

(10 of 12) 1072

Explain the procedure in detail for refrigeration load calculation of a cold storage for

vegetables. (13%)

(1)

@%@WW%W@HWQ.@&%MWWWWW
IGHTEAT % E1Y 13 |

Draw a diagram showing all accessories for water piping between shell & tube

evaporator and A.H.U.
(ii) @mﬁm%mﬁm%mﬁwﬁaﬁaﬁmﬁaﬁm@u
@i a9 |
Draw a diagram showing accessories connected in inlet and outlet water pipe line
of a cooling tower. (8+5%5)
(i) @t au aiferE & Weg e aret o1 Uigd 6 sfirrega 61 faf @ famamgde
qHsATsY |
Explain in detail the process of designing suction pipe between compressor &
evaporator.
(ii) TuTES & fafim yerl &1 afax avi Hifae |
Describe with diagram different types of receiver. (7+6%5)
o 3 fore srsfiaes sy tfi=ama &9

Draw refrigerant pipe diagram for following :
(i) rEU U TEH

Double suction riser

(i) Gdtes & FW ouq aifer

Evaporator located above compressor
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(iii) =g afoE, goreh NI AfeTehT
Multiple evaporator, individual suction pipe
(iv) SR 3 Gdieshi & fore <o arfe
Suction piping for compressors connected in parallel

(v) Tehel JuUT TUSSH

Single suction riser (BYs+2%+2Ya+2'+2%)

7. () et wrfii # s ATt wer 3 o Ieifiar a 1fyeeuaT i THFTT |

Explain the utility and design of expansion tank used in water piping.
(ii) e it UTghi o <t wfem s i |

Describe with diagram reverse return piping system.
(iii) e TR H Tqed TS | 1 dTedd @ 7 wHesy |

What is meant by equivalent length in water piping ? Explain. (5+5+3%)
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