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AIR-CONDITIONING SYSTEM DESIGN
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Note : There are THREE sections in the paper A, B and C.

(i) @FITTT FFT GEIT1 F G410 971 & IR HIT | T Y77 T 37 %1 8 0d
&t 10 977 FGY FFR F T F F |

Answer all the 10 parts of the question No. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) FT 8 Fo71 4 @ gl 6 I971 & I o0 | Gk F97 3 37 #T & g
597 5 TF / 50 W) 5 3o e |

Answer any 6 questions out of the 8 questions in Section B. Each question
carries 3 marks and to be answered within 5 lines / 50 words.

(iv) QRT3 6 J971 7 @ 61 4 J971 & IT H7 | % F97 8 31% 1 8 q
FTH1 15 €157 / 150 9151 4 IR 157 |
Answer any 4 questions out of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

(v) II% QFT F GHY G911 FHAR T T 5T HINT |
Solve all the questions of a section consecutively together.

(vi) g YTST37 4 3= 814 B1 IRIT 7 37851 3rgare & = 8

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

R —T
SECTION - A
1. () kIS femueefti e

(@) 15°3. (b) 10 °H.
(c) 20°F. (d) 5°3.
Following is daily range for your city :

(a) 15°C (b) 10°C
(c) 20°C (d 5°C

@ (1 0f 4) P.T.O.
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(i) I ST TAHT=0T UTTh <hl TS &I &

(111)

(v)

(a) w/m-k (b) w/m?k
(¢) mik/w (d) m-k/w
Unit for overall heat transfer coefficient is —
(a) w/m-k (b)  w/mZk
(c) mk/w (d m-k/w
I HTEHT & el 9159 Y18 b1 A T o o1 o o1 ST fopan Siran 2
(a) THFEH wigA (b) aa»—é
(c) dism (d =E
Following is used to retard water vapour flow through building structure :
(a) Aluminium foil (b) Wood
(c) Copper (d) Glass
(v) T dassmafeadie
(a) <R IR (b) I FEATUR
(c) U HSHT HR (d) T FEAT YR
Following is not a system heat gain :
(a) occupant load (b) duct heat gain
(¢) pump heat gain (d) motor heat gain
RSHF STd & 1 T3 & —
RSH b RLH
@  RLH ®) RsH
RSH d RTH
©  RTH @ RsH
RSHF is determined by formulae —
RSH i RLH
@)  RLH ®)  RsH
RSH d RTH
©  RTH @ Rsu
(vi) areafes sfiae fe afdfeufaet < fore 3uee a2 -
(a) T qUT AT (b) T AT I[H
(c) ST qT TS (d) 39 Tt
Evaporative cooling is suitable for following conditions :
(a) Hot & humid (b) Hot & dry
(¢) Cold & humid (d) All of the above
(vii) =1 ue sfiaem mem 2
(a) @ﬁ?ﬁ? (b) T
(c) drsn (d) =
Following is a cooling medium :
(a) Cellulose (b)  Aluminium

(¢) Copper (d) Steel
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(a) 67 (b) 8T
(c) 3T (d) 107
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How many times of evaporation rate should water flow rate over pad in

evaporative cooling ?

(a) 6 times (b) 8 times

(c) 3 times (d) 10 times
(ix) S% & fu gaifees yafad defae 2

(a) TeaTEsS 3R (b) TAFREm

(c) U (d) wRIE
The most widely used material for duct is
(a) Galvanised Iron (b) Aluminium
(c) Fabric (d) Stainless steel
(x) T s AfererT o atem 78 2
(a) HHW B0 (b) i # e
(c) Tfass gA:ofe (d) = Ty
Following is not a method of duct design :
(a) Equal friction (b) Velocity reduction
(c) Static regain (d) Equal velocity
Y — ot
SECTION - B

TR TR UM ¥ &R - fo=me 3 Ta ! augisd |

Explain the importance of stratification in air-conditioning load calculation.

Td G GR HCAT IT7S Bl HH T o aliehi o1 gui BT |

Describe the methods of reducing solar heat gain from roof.

TR H Farae a1 <hl 7T <6l 10T fobg b <l Sreft @ 7

How ventilation air quantity is calculate in air-conditioning ?

TTSehIIEIS I1¢ X ESHF 3@ i fohd TR wiie feparm ST 8 2 aweisd |

How ESHF line is plotted on psychrometric chart ? Explain.

qreaf-eh Sftaer | g AT ST 0T Bl TS |

Explain calculation of air quantity in evaporative cooling.

aroatrep fide™ 4 sfide™ gream o =99 s 9uesd |

Explain selection of cooling medium in evaporative cooling.
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8.

10.

11.

13.

14.

15:

e JANTeReuT <h1 Tifa ° et faftr Bt sraumon = Twesd |

Explain concept of velocity reduction method of duct design. 3)

T G % el Tfally ¥ 3079 1 qAd & 7

What do you understand from total resistance of duct system ? A3)

T —
SECTION - C
AT W TTHT o foTQ wa & <hl e same it |

Describe building survey in detail for air-conditioning load calculation. 3

() 3Trafes e Tt & fafy= gt s aueny |
Explain different sources of internal heat gain.
(il) HE FOAT UM THT TR T SHSAT Torieh o et o) qoemsd |

Differentiate between sensible heat factor and effective sensible heat factor. (4+4)

Teh TR o TEAISER (10 #Y x 5 of = 3 ), Se18) % fore wmm o fafyr g freprg amg
Rt <61 Stfrehear iRt e ot s1sd | aryg aiterd o1 et 12 g afed wf g 2 |
Design and draw a duct layout with equal friction method for exhaust air duct of a
kitchen of restaurant (10 m x 5 m x 3 m high). Air change rate is 12 ACPH. 8)

(i) U AATGREH STV H 70 W3 /fie I g @ F ot St 2 | 5 a9y
gRfeufaat 40 °4. DBT @@ 27 °8. WBT W 31l arg uff@ifet 25 <&, DBT
qUT 50% RH 2 | STel a1 T, T G991 el 76T W 6l 70T sh1f |

70 m*/min. of ventilation air is used in an air-conditioning application. Outside
air conditions are 40 °C DBT & 27 °C WBT and inside air conditions are 25 °C
DBT & 50% RH. Calculate outside air sensible, latent and total heat.

(i) SWE T U B TG99 ST 58.15 Trdare, S T ST 14.54 Traqiare qon
Feell SUAT UM 0.15 &1, df ERSH, ERLH 7 ERTH 74 1R |

In above question, it roof sensible heat is 58.15 kw, room latent heat is 14.54 kw
and coil bypass factor is 0.15, then calculate ERSH, ERLH & ERTH. (4+4)

B < G WIeR a1 rafiem S i <6 fafy o famgdes greme |

Explain the procedure for calculating solar and transmission heat gain through roof in
detail. 8)

Uh GIHIT 1o  for oy sfiaem sae 6 sifirehrenn <6 fafy o focards wmemsy |

Explain the procedure of air cooling duct design for a library building in detail. t))




