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SECTION . A
a) Explain the collcept ofeffcctivc tcmperatue. What arc the factors governing optimum 6

effeclive temperature? Describe briefl y.

b) A sample ol moist air has a dry bulb temp. of43oC and a wet bulb temperatue of29oc. 8
Calculate the follorving properties of moist air without using psychrometric chafl.
i) Partial pressure ofwater vapour. ii) Specit'ic humidity
iii) Relative humiditv iv) Dew point temperature.
v) Humid specific heat vi) Enthalpy

a) Write short note on the factors affecting comfort air-conditioning. 6

b) An air-conditioning plant is to bc designed for a small office lbr wintcr conditions. 7
Outdoor conditions = 10'C DBl. 8'C WBT
Required indoor conditions = 20 "C DB l, 60% RH
Amount ofai cilculation : 0.3m3/min pcr person.
Seating capacity ofdxe ollice - 50 persons
The required condition is achievcd first by heating and then by adiabatic humidifying
Find
i) Heating capacity ofthe coil in kW ard thc surface temperature ifthe BPF ofthe coil

is 0.32 and
ii) Capacity ofthe humidifier

A rctail shop located in a city of 30 'Nt latitudc has the following loads:- 13

Room sensible heat load = 58.15 kW
Room latent heat load = 14.54 kw
The summcr oulside and inside design conditions arc:-
Outside conditions 40 'C DBT and 27 'C WBT
Inside conditions - 25 "C DBT and 50% RH
70 cmm ofventilalion air is used.
Determins the following!
i) Ventilation load ii) Grand total load
iii) Effective sensible heat factor iv) Apparahrs dew point
v) Dehumidified air quantity
iv) Condition ofair entering and leaving appar-atus
Assume a suitable by pass factor for the cooling coil.

a) Definc: 3
i) Room sensiblc heat factor.
ii) Gmnd sensible heat factor
iii) Effective room sensible hcat thctor.
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Answer Three question from Scctiol A and Three question fmrn Section B.
Due credit u'ill bc given to neatrless zurd adequare dinlensions.
Assume suitable data wherevcr necessary.
Illustrate your ansu'er necessar) \rith the help ofneat skelches.
lise ofslide rulc logarithmic tables, Stcam lables. Mollier's Chart, Drawing
instrument, Themodyiamic table for moist air, Psychrometric Charts and
Refrigeration chads is permittcd.
Use ofpen Bluc/Black ink/refill only lbr writing the answer book.
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'lhe lbllowing data relers i) sunlmer air conditioning ofa buildi[g
Outs:dc design conditiors -'l3"C DllT trnd 27 "C WRT
lnsid: design corrditions -l-<"(' DB'l and 5Oozir RH
RSH _ 84 MJ,/h.
RLII = 21 M.l,/h

BPF = 0.2
The room air from the roonr is mixerl rvith liesh ai| bcfore enterine the coil in the ratio ol
4:l bl mass.
l)ctermine:-
i) rloiL ADP
ii) (londition olair.rteriJrg and lenviig the coil.
iii) Iresh air rate in cmm.
iv) (lapacity ofl}Ie coil inlR.
Defing the term by -pass factr)r uscd for cooling or heating coil and frnd the cxpression for
finding the b] -pass faclor.

Draw o neat diagram ofair conditioning syslent required in winter season. Explain the
*orking ofdifttrcnr compoll.'nts user:l jn the sl stenr. Is it possible to use the sleam for
srrch air conditioning systenlr'l

SE,C]'TION - B

ExpiaD the working ol \\ indolv alr collL]ilioner. Comparc it's perfornrauce with the split
afu conditioner.

tsxplain air washcr typc hurridificr \rith the help ol neat sketch.

What ille the various types oiduct arr?ulgcnrent s) stcms? Ilxplain aa1 one of thenr rvith
lhe help ofa ncat sketch. ,\lro stdte it-s atllicalion.

What rre difGrcnt types ofair nlters rLsed in air conditioning systcms? )lxplain thc
\lorkirg of im) one typc \\ ilh neal sketch-

  rectangular section 60crn:: locm size rnnde of sheet meti is used to carry 100cmmol
air having a density of 1-2 ke/i1r. fincl the cquivalent diametcr ofcircular duct if.
i) Quantity ot air car.icll is same in both cases ar1d.

ii) tfthe velocil) ol'air in both cascs is same-

Also li od thc prcssure loss pc. l00rn lenglh of (lucl. Ialie the friction factor. f = 0.01 5 lbr
sheet nrctal.

b) Explair the pri,lciplc of$orki g ol rhc 1i'Jlou'ing ruotors:-
i) Cirpacitor sltut molor ii) Slip ring mc'tor

a) What i! the funclion ofa fan Ln an air eonditioning system? Write in briefon the
compalative stlrdy ofthe charirctcrislics l.)1 lrackward and fbrward crnecl blade l'ans.

b) Briefly describe thc clillercnt tyfes ol heating and cooling used in air - conditioning
system!,.

Discuss any thrce of(h. Ii)llo\lirlg:-
i) Variable volurne. c(rnstarl temperaturc slslem
ii) Cooling coil selectioD
iii) Localion ofsupply and rcrum air outlers.
ir ) Air uetcr air c,nrditi.'n n! srsrcr'1.
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