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PersonaX {,aptop and ali Refrigeratioea anci Ain- Conditioning Software, tables aercl charts" anel
are al lowed"hanclwrite list of equations trelong the stuclents

A_nswer the {"ollowing Ouest!{rns

1. Ouidoor air enters an air conditioning system at 10 "C dbt and 40 oA relative huniclitv at steaely rate of
25 rr,lmin ancl it leaves at 26 'C clbtancl 60 % relative humidity. The outdoor air is first heatecl to
2l "C dbt in heating section and then humidified by injection of hot steam il the humidifying section,
Assume the entire process takes place at a pressure of 101 lPa, draw the process on psychromeit-ic-
chart and find; (a) the rate of heat supply in the heating section, (b) the total heat addecl ro the air ilor,v.
and (c)the mass f low rate o1'stearn required in the heat ing sect ion.

L A wet cooling tor,ver is to cool 60 kg/s of water from 40 "C dbt to 26 ,C dbt. Atmospheric air eirters
tlre tower at 101 kPa with 22 "C dbtand 16 "C r,vbt, respectively, and leaves at 34'C clbtlvrth
90 % r'elative humidity. Represent tlie process on Psychrometric chart, and cletennine (a) tlie vohime
flolv t'ate of air into tire cooling tower and (b) the mass tlolv rate of the required makeuo waier.
An air conditioning room is maintained at 24 'C dbt and RH 50 %. The ambient co*ditions are
36 "C dbt and 26 'C r'r,bt . The room has sensible heat gain of B0 kW ancl latent heat gain of 20 kW
The re-circulated air contains 25 %by rveight fiesh air. The re-circrilated ail is supplieci to the roorn at
14 "C. Calculate, the sensible heat factor, the total amount of conclitioned air, the cooling corl dew poi'1,
the cooling coil capacity in TP., the cooling coil efficiency, ancl the rate of waterrernoved fiom the air.

In an air conditioning system of 5x 4x3 m, the number of person are B. ancl the hall at latitr-rcle ot'
30  "N '  Thecond i t io r - rspace is rna in ta ined a t24 'C db t  and 50  % RH,anc l theambientconc l i t io ' s is
39 "C dbt and 25 'C wbt. The roof is from thermally insulated light concrete witir overall heat
transfer coefficient of (J:1.25 Wl ni.K, walls frorn compost materials with U= 1.85 Wl nf.K, floor
is fi 'om wooden slabs over unconditioned space with (J=1.15 Wln].K, metallic door r,vitli
U = 3 . 2 5 W l n l . K , g l a s s w i n d o w w i t h  ( J : 3 . 1 7  W l n i . K a n c l s o l a r h e a t g a i n o f  6 0 0  W l n i .  I ' h e l i g h t
intensity ]s 25 Wlrnrof floor area tbr fluorescent lamps. The appliances load is 5 kW'.'l 'ake air density
as 1.18 l<glnf,  air  specif , tc heat of 1.005 kl lkg.K and water evaporat ion heat rs 2545 kJlke.
Calculate the cooling load of this system in l{W.
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