N INENSBTIVAIUATUNS

= g
AMZIAINTIUAIAAI
aseovilaea ilsedinamsanuii g Usedilmsfne 2549
TUn 5 aanny 2549 (381 09.00-12.00 .
391 215-391 Fundamental of Mechanical Engineering #oa R 300

1. doaoull 2 nau
- 19U A Heat Transfer
- #I90U B Mechanism
2. wnhdmsuazieamanyiadiiedeoy

Yo A o 39 ¥
3. sy lmiueiesnsauiniesdoula

I 1 YOO ST 1112 S
wwizhesnteaoy
I
2
3
4
59

=) <

IAATYNYIA ﬂﬂﬂﬂéuﬁ

o

L4 =
DANYITH 1T )RANTY

) 5/
Hoonvanel

= ::r ;dl ar = s = @r
nesalumsaey Inydudine diuanluneiniingeia asWomsiSeu 1 mansin




1) The walls of a refrigerator for a shop consist of slag wool 0.1522 m thick sandwiched between
sheet iron, 0.0794 cm thick, on one side and asbestos board, 0.963 cm thick, on the other. The
total surface effective for heat transfer is 37.2 m’. The atmospheric temperature is 18.3°C and the
temperature in the cold room is — 3.9°C.

The thermal conductivity of iron, slag wool, and asbestos board may be taken as 69.1,
0.346 and 1.21 respectively and the surface heat transfer coefficient as 1.705 : allin J s m'C,
units.

Compute the heat leakage into the refrigerator.



2)

A grape of 1 cm. diameter, initially at a uniform temperature of 20°C, is placed in a
refrigerator in which the air temperature is 5'C. If the heat transfer coefficient between the air
and the grape is 20 Wim' °C.

Determine the time required for the grape to reach 10°C. [for grape, k = 0.6 Wim'C, P=1100
kg /m’, and C, = 4200 J/kg'C]



3) A double-pipe heat exchanger with a counter flow arrangement is utilized to heat water
with a mass flowrate of 10 kg/s from 15°C to 33°C. The heating fluid enters at 75°C

with a capacity rate of 25 kW/°C and the mean overall coefficient of heat transfer is 1570

W/m'C.
Determine ;
(i} The mean temperature difference between water and heating fluid,
(i1) The necessary surface area operation, and
(iii) The effectiveness of the heat exchanger.

Given that the specific heat of water is 4.19 kJ/kg'C.
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4) naln Ginkage) §aanslugal (1) 5 link 2 vigudoa13IARIMGY 20 radss 11

(i) Wougl linkage dmiewanendau 14 (2 AZUUU)
(ii) LLAAIA MUY velocity poles Y8 linkage (6 AZIUU)
(iii) ¥IAIAE10RA B (vy) (4 AUUN)
(iv) WA NS uFaed link 3 () Az link 4 (0O, (4 AZHUU)
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4) na'ln (linkage) Antaaalugal (1) link 2 wyudonuE 10ty 20 radis W

o
() Woul linkage HlviammATIAIN 14 (2 Azuuu)
(i) MARIA KUY velocity poles VDY linkage (6 AZHUU)
(i) MAMIMIGIVBI9A B (v,) (4 AZIHU)
(iv) MRS AFUUed link 3 (M,) uag link 4 (0,) (4 PELUN)
(v) MAINNUIVDRAB (ay) (6 ATUUU)
(vi) WA UEIYY (CL,) o4 link 4 (2 AZUUY)
12 024 = 102

(s 24 = mm

1 2t AB = 203 mm

04B = 102 mm

4 AC =152 mm

B 3 BC =102 mm

D AD =762 mm

216 mm

wa = 20 rad/s




