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Notc : (l) Scparote answer book musl be used for cach Section rn the subject Geology,

Enginecring materiat of civil branch and Separate aiswer - book'must be used

for Section A and B in Pharmacy and cosmetic Tech.

All quesrions carry marks as indicated.

Ansv,rer three questiorN from Section A and thrcc questions from Section

B.
l)ue credit will be given to neamess and adequate dimensions'

Assume suitable data whercver necessary.

Illustrate your answe! wherever necessary with thc help of neat sketches

Use of slidc rule, logarithmic tables, SteaE tables, Mollier's Chafl' Dra*ing

insEumeot, Thermodynamic rable for moist air, Psyckometric Charts and

Refrigeration chans is Permined
Use pen of Blue/Black ink refill only for writing the answcr book'
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(3)

(4)
(5)
(6)
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SECTION A

1. (a) Describe the different factors which must be considered evaluating cooling

load of an air conditioning system 6

(b) Explain in brief as to how human body reacts to changes in temperature of

environmenl Also explain the effect of activities on-the heat load calculatiors

for comfort aPPlication T

2 (a)

(b)

Write sh6rt note on the factors affecthg comfort air - conditioning' 6

An air conditioning plant is to be designed for a small office for winter

condtions. outdoor conditions = l0 0C DBT , 8 0C wBT Requried indoor

conditions = 20 0c DBT , 60% RH

Amount of air ciculation = 0.3m3/min Per person

Seating capacity of the off,rce = 50 persons
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3

'lhe required condition is achieved first by heating and drcn by adiabaric
humidifying. Find :-
(i) heating capacity of thc coil in KW and rhe surfacc tempcrarurc, if rhc

BPF.of rhe coil is 0.32, and

(ii) capacity of the humidifier. 8

(a) What is effective temperature ? How docs it account for hunan comtort ?
What is comfort equation ? 6

(b) What are various sources of noise in air conditioning systems ? Explain the
imponant methods adopted fol noise cootrol. j

4 (a) Dehne :-
(i) Room sensible heat factor

(ii) Grand sensible heat lactor

(iii) Effecrive room sedble heat factor. 3

(b) The following data refers to summer air condidonirg of a building :_
Ourside design condirions = 43 0C DBT, 27 0C w;T
lnside design conditions = 25 0C DBT . 50q, RH
RSH = 84 MJ / h, RLH = 2I MJ I h
BPF = 0.2
The room air from thc room is rnixcd with fiesh air before entering the coilin the ratio of 4 : I by mass. Determine :

(i) Coil ADP

(ii) Condition of air enrering and leaving the coil
(iii) Fresh air rate in cmrh

(iD Capaciry of rhe coil in TR. 10

5 The following data relates to the office air conditioning plant having maximum
seating capacity of 25 oecupants.
Ourside design condirions = 34 0C DBT , 2g 0C wBT
lnside design condirions = 24 qC DBT . 50% RH
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Solar hcat gain = 9120 W

iui*t r,u"iguin Per occupant = io5 w

i""ttur" n*i gain per occupant = 90 W

Lishtening load = 2300 W

!.""tii" 
'i""i-t"t 

from other sources = 11630 w

tnhltrarion 1o26 = 14 mr / min

l::H;;'r;;** air and 607o 
-of 

recirculated air passins tl'ough the evaporator

coil and the by - pass f*t' t u's'i'u-m" d"*^ poi"t temperature of the coil
13

and caPacity of ttle Plant'

6 (a) Explail the working of rryindow air conditioner- Compare its Oerfoqan;

with the sPlit air conditioner'

@) Explain air - washer type humidifler with the help of neat sketch 'l

(a) What are differeat types of air filters used in air conditioning systems ?

Explain the working of -' ;; ;;; with neat sketch 6

O) What are differeht metltods of air distribution ? Explain the importance of

SECTION B

each over the other

circular duct if
(i) the quantity of air carried in both cases is same'

(ii) velocity of air in both the cases is same and

(iiD if f = 0.001 for sheet metal' find the pressure loss per 100 m length

of duct.

Exolain equat fricdon method of duct design for air contlitioning Under vhat

situations is this method recornmended 2 6

A rechngular duct section 500 mm x 350 mm size canies 1'25 m3 I s of

air having density of t'15 kg / m- Dtt"*-" the equivalent diameter of r}le

7

8. (a)

o)

3

\
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9. (a) What is fte function of a fan in an air conditi,oning system ? Write in briefon fte compartive study of the cI
curved blade fans. 

taracreristics of backward and forward

Briefly describe rhe dif{erent tvDcs of hF,ri-. .-, ^^^,,air condirioning ;r;;;. "'" 
.'v1"s 

of heating and cooling dcvices used in

(b)

10. (a)

(b)

7

What is the aspect ratio of a rectar
keeping it l",r'i--'-"" -' ""cLangular duct ? what are the advantages in

;H"TI,:?d1:T}L*H fte.svsrem as shown in the roilowing
exceed 400 * , ;;. ;;;;r","r,rssure 

loss. The velocity in AU should nor
rectangular ducts is 60 cm. 

; rectangular in section, one side of all
Use tle qsn5tanl friction loss method.

^rnc 
quanrily of air supply per rnir

figure. Thd r.ngrh, giu.n'ir, ;""[1t" 
t" each grill is also shown in the

va.rious bends, ;il,T;;; ;#: :f,I#,1::,,,j; o.or". arowancc ror
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