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The engine test on a single cylinder four stroke diesel engine has following
observations : ‘
Test duration = 1 hr |
Bore x Stroke = 0-:3 m x 0-45 m

Fuel consumption = 114 kg

Calorific value of fuel = 42 MJ/kg

Indicated mean effective pressure = 6 bar

Net load on brake = 1500 N

Engine rpm = 300 rpm -

Brake drum diameter = 1-8 m

Brake rope diameter = 20 mm

Quantity of the jacket cooling water = 600 kg

Temperature rise of cooling water = 55°C

Quantity of exhaust measured = 290 kg

Exhaust gas temperature = 420°C

Specific heat of exhaust gas = 1-03 klJ/kg-K

Ambient temperature = 20°C
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3PM IAS ACADEMY
| Estimate :
(i) The indicated power
(i1) The brake power
(111) The indicated thermal efficiency

(iv) Draw up an energy balance sheet 20

8.(b) U AR @EA H A1g BfoNT THF Fol fHATE 4000 m3/min 5 A it gff
AT 8, SEH goAE & AgER 20% O g1 39°C DBT 3R 26°C WBT W & a1
80% 9 UR&=RT &ar 24°C DBT 3R 50% RH W & | a1g S heett (Hfent wivd)
¥ 12°C R &qW e # arex faadt ® | ammfis 91 & SwEnN A gy
(1)%3Wwﬁ(ll)$aﬁmﬁwmﬁmlwﬁmﬁ@mﬁé
9 S g |
In an air-conditioning plant, an air handling unit supplies a total of 4000 m3/min
of dry air which comprises by mass 20% of fresh air at 39°C DBT and 26°C WBT
and 80% re-circulated air at 24°C DBT and 50% RH. The air leaves the cooling

coil at 12°C saturated: Using Psychrometric chart calculate (i) Total cooling load
and (i1) Room heat gain. Also show the process on Psychrometric chart. 20

8.(c) @I AWEw AW R (TA.T.ALEL) fify w1 e @ gu wfee fatmms &
fayawor & fog sifwEat @1 fafew | siqer aae & wee @, ufa wEre ww
fafmfaa & wa.wm.dlE & fou sases fafag |
Write down the assumptions to analyze a counterflow heat exchanger using LMTD
(Log mean temperature difference) method and also write down the expression for

LMTD in a counterflow heat exchanger with the help of terminal temperatures.’
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