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Mechanica l Eng ineer ing zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

S e m e s t e r - V I (Regulat ion 2 0 1 9 ) 

ME5003 Refrigeration and Air Condi t ioning 

(Profess iona l E lect ive) 

( U s e of S t e a m tab les, Refr igerants tab les / chart and Psych rome t r i c chart permitted) 

T i m e : Shrs • ;Max , Marks : .100' 

CO 1 lUnderstand different types of refrigerant, their properties', and select appropriate refrigerant forzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA a HVAC systeiiir 
CO 2 Classify different types of compressor and .'evaporator systems. 
CO 3 • Kdopt appropriate psychrometric processes and, arrive at the iieat load for a system.-
00 4 Pescribe typesof air-conditioning system and air distribution config'urations. 
CO 5 lUnderstand various non-conventional refrigeration systems, and adopt suitable 

|instrumentatioh / control, safety in HVAC systems 
BL-Bloom's Taxonomy Levels (L1 - Remembering, L2-Understanding, L3-Applying, L4-Analysing,.L5-Evaluating, L6 - Qreating). 

P A R T - A f 10 X 2 = 20 Marks) 

(Answe r all Quest ions) . \" : . 

Q. 

No 

Q u e s t i o n s ' \ Wlks/CO/BL . 

. 1 Differentiate heat pump and reifrigerator? 2 /1 /L1 

2 lA/hat is meant by Tota l Equ iva len t Warming Index ( T E W I ) ? • 2/:1/L2 

s . \/1ention few expans ion v a l v e s used in refrigeration s y s t e m ? . • . 2/.2/L1 

, 4 . What a re c a s c a d e refrigeration s y s t e m ? . : 2 / 2 /L2 . 

What is comfort air-condit ioning? 2 / S / L 1 

. 6 Def ine R o o m S e n s i b l e Heat Factor . 2 /3 /L2 , ; 

7 What is U F A D s y s t e m s ? .. 2 /4 /L1 • 

.8 What a re the components present in A H U ? . • . - . .2/4/b2.; 

. 9 Ment ion few appl icat ions of thermoelectr ic refrigeration s y s t e m s . ; .2 /5 /L1. . 

10 What is meant by g reen bui ld ings? ... 2 / 5 / L 2 ; 

P A R T - B (5 X 13 = 65 Marks) 

Q. No Quest ions Mks/CO/BL 

11 (ax- D i s c u s s important thermodynamic a n d environmental propert ies required fo r an . 

ideal refrigerant. . 

.13 /1 /L3, 

O R 

i l (b) D i s c u s s the appl icat ions of air-conditioning and refrigeration in var ious . . 

engineer ing f ield. 

13 / 1 /L3 



1 2 ( a ) D i s c u s s about the t ypes of compresso rs used in refrigeration industry. .. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA13 / 2 / L3 

OR- . 

I 2 , ( b ) Refr igerant R 1 3 4 a enters the compresso r of.a. refrigerator a s s u p e r h e a t e d . • . ; 

vapour at 0.14 IVlPa a n d -12°C at a rate of 0 .076 kg/s and l e a v e s at 1 M P a a n d . 

7 0 ° C / T h e refr igerant is cooled in the condense r to 36°C a n d 1 M P a and is .. 

throttled to 0 .15 M P a . Ignoring any heat t ransfer and p ressu re drop in the, ' 

connect ing l ines be tween the components , determine the fol lowing: 

(a ) T h e rate of heat remova l from the refrigerated s p a c e 

(b ) T h e power input to the compresso r 

(c) . T h e iseni rop ic ef f ic iency of the compresso r .. 

(d) t h e coeff icient of per formance. 

t 3 / 2 / L 3 

1 3 ( a ) D i s c u s s the var ious loads cons idered in cooling load, est imat ion of a h air . 

conditioning buildings. 

.13 /3/L3 

.-.OR. 

1 3 ( b ) . D i s c u s s the following psychrontetr rc p rocess . 

(i) Cool ing and dehumidif ication. p rocess . .. ' . 

(i i) Heat ing and humidif ication process.. 

:; .13 /3/L3-: 

1 4 ( a ) . C o m p a r e the sa l ient feaitures of unitary, package and centra l air condit ioning . 

s y s t e m s . 

13 /4 /L3. . 

O R 

. 1.4 (b). 
D i s c u s s the concept of hea t recovery s y s t e m s . 

. 13 / 4 /L3 

. 1 5 ( a ) - : D i s c u s s the work ing principle vapour absorption.refr igeration s y s t e m . .. 13 /5 /L3; 

O R -zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ••/•^v..;; 

15 ( b ) . D iscuss . the sal ient fea tu res of vortex tube refrigeration s y s t e m . 1.3/5/L3 

P A R T - C n X 15 = 15 Wiarks) 

Q. No Q u e s t i o n s Marks/ 

C O / B L 

. 16. A. s u m m e r air-condit ioning sys tem for a smal l , pffice building is to be .des igned . 

The des ign i s to be b a s e d on the following, information: 

Outs ide des ign condit ion: 35°C T d b , 28°C T w b 

Inside des ign condit ion: 26°C Tdb , 5 0 % R H 

Room sens ib le heat gain: 4 5 k W . 

R o o m latent,heat ga in : 9 k W , • . 

Venti lation air: 0 .95 m S / s 

A four-row d i rect -expans ion refr igerant 134a coil with b y p a s s factor;of 0.2 will be 

used . ,Ana lyze the problem on a psychrometr ic chart and determine the,followi,hg:, 

(a) T h e room appara tus dew point ( A D P ) 

(b) T h e temperature of the air leaving the coil 

(c) T h e total quantity of air required, (m^/s)zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ''"-y^^^^^^i 
(d) T h e temperature of mjxed air entering the coi l , 

(e) T h e coil appara tus dew point ( A D P ) temperature . , . .zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA [(^f-^z^^^' 

15 /2 /L4 

• • • 

\t\y • 

y o 


