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Abstract

Heat transfer is the basic phenomenon in thernalagtion. It plays a vital role in heating and ting of the
material and system as well as it is very imporgamenomenon in many of the thermal applications lik
internal combustion engine for its cooling and loation, Heat Exchanger to transmit the heat enéay
one system to another in refrigeration, air coonditig etc., Heat transfer enhancement motivateleatify
new technique and the material through which itlmammproved.

Enhancement in heat transfer depends upon theugadionensionless parameters along with porosithef
porous material and its aspect ratio. It has b&ewgn that the porous material can enhance thettesatfer
rate. During the experimentation by the researchdassobserved that the to evaluate the heat teanate
from the system and the result were quiet impressivextend the study for further research.

Keyword: heat, porous material, dimensionless number, gityro

1. Introduction

Comparative analysis of heat transfer on the laEfdismperature variation. Evaluated the perforreaesting
of heat transfer rate without using porous matenml with using porous material i.e., aluminunpshi

1.1 Heat Transfer

Heat transfer is defined as transfer of heat fram dody to another due to temperature gradient. The
convective heat transfer is one mode of heat tearism hot surface to surrounding between twalBuit can

be increase by increasing the surface area, haasfér coefficient or temperature gradient. Enharece
occurs due to passage of fluid through the opeerdaonnected void structure; exposing the fluidaige
internal surface area.
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Modes of Heat Transfer
Heat transfer is defined as transmission of endrgsn one region to another as a result of tempegatu
gradient takes place by the following modes:

(i) Conduction (i) Convection (iii) Radiation

1.2 POROSITY

A porous medium(or aporous material) is a material containing pores (voids). The diatlportion of the
material is often called the "matrix" or "frame"hd pores are typically filled with a fluid (liquiot gas). Thus,

it causes increase in heat transfer in the floudfi@he skeletal material is usually a solid, btrustures

like foams are often also usefully analyzed usimgpcept of porous media. Porous mediums have been
identified as a means to reduce the thermal resistat the gas/solid interface and enhance heafférarates.

By using the porous medium @ansportmedium,fluid mixing andthe heat exchange arbatweenthe solid
matrix and fluid phase, flowing through the poroesdium, increase and this leads to significant eoéiment

in heat transfer.

Porosity ) is defined as a ratio of pore volumep(¥o bulk volume (\$) of a reservoir rock.

Vp=Vg- Vs

Where is volume occupied by the solid grains of thek. The pore spaces in reservoir rocks are most
frequently the intergranular spaces between themgedary particles. The void space is microscopisdale,
rarely exceeding a few, or very few, tens of mistofihe higher porosity, larger pore diameter foayets
produce the greatest enhancements in heat trafdierporous medium with random porosities is used t
enhance heat transfer and the random porositiegsefine, a porous medium with larger porosity and th
proper bead diameter could provide more heat ditisip.

The porosity is one of the main parameters foryshgdporous media. Two major models are used to
define the distribution of porosity in porous meéta conveniently investigating the phenomena @&frihal
and flow fields. The one in which the porosity distited in the porous medium is uniform is calldx t
constant porosity model.

Variable porosity model : The one in which thera igariation in porosity and is assumed to be goeantial
function of the distance from solid wall. Analysibows that the porous material enhanced the headfer
rate and also increases the efficiency over hegtanger.

Examples of porous materials include: dry wall, @pooncrete, gunite, rubber, some plastic.

Porous media has a wide range of applications sischatalytic and inert packed bed reactors, enhgnci
drying efficiency such as food drying, filteringeathermal energy management and harvesting, insulat
lubrication.

2. Specification Of Experimental Set Up

S.N. | Elements Description
1 Aluminum block Dimension= 120 *50*150 mm
Thickness of Aluminum Sheet = 3 mm
2 Bakelite Thickness of Bakelite Sheet = 4mm
3 Heater Capacity of Heater =1000 W
4 Digital Thermometer Temp. Range =-50 °CtoG@0 °
5 Water pump Capacity of water pump = 0.2 hp
6 Digital temp. indicator Temp. Range = -200 ° B@® 'C
7 Down Flow Radiator No. tubes=10, length=30 cm,
OD = 3mm, ID=2mm, pitch =1.5 cm
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The setup consists of basic elements as-

a) Aluminum rectangular model

b) Heater

c) Bakelite material (Insulator)

d) Water pump

e) Down Flow Radiator

f) Temperature indicator and Digital thermometer

2.1 Experimental Set Up

Switch 2
Switch 1

Radiator

Thermo
meter

Figure 1. Experimental Setup

2.2 Experimental Procedure

a)
b)
c)
d)

e)

f)

)}
h)

The steps carried out for experimentation areobefs :

Fill up the tank with fresh water.

Make the proper connection and put the main Swatth

Put knob 1 on which makes temperature indicatowstsmme reading

Put on switch 2 which makes the water circulatihgotigh the system right from tank to via.
Aluminum block and radiator and return back totdmgk again and also start the radiator fan.

Now adjust the heater by regulator 2 at some spegitt.

Now the water from the tank goes the heat makiatexswarm and then circulate towards radiator
here we note the temperaturg T,, resp. T is temperature at inlet and dutlet of the aluminum
block with the help of thermocouple at regular & of time for 200 watt.

Here note surface temperature of aluminum blockTe

Now warm water flow through radiator to dissipdie heat.

By flowing through no. of coils and radiator fattéid back and the coil blows the air on tubes which
makes dissipate the heat from water to temperaeiréa and Jresp.

Ta is the temperature at the back of radiator fan.

Ty is the temperature at the front of radiator.
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i) Now the cold water recirculate to back to the tank.

k) Now same above procedure is repeat again by ingepbrous material i.e., Aluminum chips is in
specific proportion i.e., 50 gm. For the same aaitt.

3. Testing and Experimentation

3.3.1Testing of experimental set up without porous maatmwith input 200 W
In this table after every five minute of time intal the temperature like;T T,, Ts,Ta Ty, T, iS NOte down.

On the basis of that the heat gain by wd@r= mGAT) heat transfer coefficient and Nusselt number is
calculated.

Table 1: Testing of experimental set up without porousemat input at 200 W

Time Inlet | Outlet | Surface | Radiat | Radiato Radiator Heat gain | Heat transfer | Nusselt '=
interva | temp | temp. temp. or r temp. water by water coefficient no. hASAT
' (To) (To) (T9 temp. | airout outlet Q= h (w/m’k) Ny Watt
(min.) C C C airin (Ty) temp. (Ty) mvggﬁ-r
(Ta) T C
T
5 26.8 27.2 43 27 27.8 25.4 29.74 46.61592 3.6944532.00197
10 27 27.5 49 27 27.8 254 37.18 48.00307 3.7800686.161
15 27.1 27.9 56 27 27.9 255 59.49 50.20056 3.889586.9714
20 27.3 28.3 63 27 27.9 25.6 79.57 50.95605 3.9244708.3764
25 27.5 28.7 70 27 27.9 25.7 91.47 52.94101L 4.0464929.941
30 27.7 28.9 75 27 27.9 25.8 93.70 52.16201 3.9581945.6216
35 27.8 29.2 81 27.1 27.9 25.9 107.09 49.9317[7 2396| 164.4119
40 28 29.8 86 27.1 28 26 139. 06 54.33709 4.0821339.174
45 28.4 30.4 90 27.2 28 26.1 150.22 54.69079 440B80191.4802
50 28.7 30.9 94 27.2 28 26.2 169.55 59.1494p 42050 203.478
55 29.1 315 99 27.2 28 26.3 181.45 65.6632B 4@721218.2281
60 29.4 32 105 27.2 28 26.5 198.56 67.7289H 5.00.73236.707
65 29.6 32.8 110 27.2 28 26.7 244.67 69.8512)7 2166 251.9114
70 29.9 33.6 114 27.2 28 26.9 257.31 75.5127P FBY6 263.9613
75 30 34.1 119 27.2 28 27 309.37 78.65759 5.7988287.9571

3.3.2 Testing of experimental set up without porauaterial with input 200 W
On the basis of temperature likg T, Ts and area, perimeter of Aluminum block we calcua®e,
P, Nusselt no. |\

Table 2: Testing of experimental set up without porous matéput at 200 W

T¢ Dn k u v Ty Re = (u Dy)/v P, h; Nusselt no.
Ny
47.825 | 0.0505 0.6372 0.00268 0.000000982 2765 52239553 | 3.85| 71.59645 5.853961073
53.2 0.0505| 0.6413 0.00268 0.000000538 28.4 25333l | 3.49| 71.93642 5.851071128
59.025 | 0.0505/ 0.6501 0.00268 0.000000485 29,05 0319464 | 3.09| 72.81108 5.824157757
65.325 | 0.0505] 0.6557 0.00268 0.000000449 29,65 4383898 | 2.82| 73.3482Pp 5.840928328
71.55 0.0505| 0.6607 0.00268 0.000000415 30.1 3P8810 | 2.56| 73.79389 5.837265529
76.325 | 0.0505 0.6655 0.00268 0.000000387 30.65 7389623 | 2.39| 74.3372b 5.838223434
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82.525 | 0.0505 0.6702 0.002¢

P 0.000000355 31,05 2384366 | 2.15] 74.7373 5.834276275
85.775 | 0.0505 0.6722 0.002¢
b

8
8 0.000000344 31}55 4302326 | 2.08] 74.9499p 5.823351096
91.575 | 0.0505 0.6756 0.00268 0.000000327 32,15 883392 1.94| 75.20669 5.833273649
96.4 0.0505| 0.6781 0.00268 0.00000031 32.8 4364806 1.84| 75.488 5.837735755
101.375| 0.0505 0.6806 0.00268 0.0000004291 33.75 .0869107 | 1.73] 75.7761 5.825821289
8
8
8
8

105.725| 0.050 0.681Fy 0.0024 0.000000281  34.45 .638B0107 | 1.65 75.81888 5.8206622]11
110.6 0.0505] 0.6828 0.0026 0.00000027 35.2 50259 | 1.58| 75.91903 5.821333211
115.125| 0.0505 0.6838 0.0024 0.000000258  36.25 .53368434 | 1.52 760741 5.821011821
120.1 0.0505] 0.685 0.0026 0.000000247 37.2 542835 | 1.44| 76.1663]1 5.816523024

3.3.3 Testing of experimental set up with porousteraal with input 200 W at 50 gm chips

In this table after every five minute of time intal the temperature like;T T, Ts,Ta Ty, Tro, IS
note down. On the basis of that the heat gain bem@® = MGAT) heat transfer coefficient and
Nusselt number is calculated.

Table 31 Testing of experimental set up with por@i$0 gm chips with material input at 200W

Time Inlet Qutlet Surface | Radiator Radiator Radiator Heat Heat Nusselt no. | Q'=hAs (ts-
interval | temp. | temp. temp. temp. air | temp. air Water gain by transfer Ny tb)
(min.) (Ty) (T2) (T in (Ty) out (Ty) outlet water coefficient
T C C T C temp. Q= h (w/m)
(Tro) mC,AT
C Watt
5 27.2 28.2 44 27 28 26 60.17| 87.89074 7.14041%58 8.502
10 27.4 28.5 51 27 28 26.1 66.19 68.3710¢4 5.5098941 69.028
15 27.9 29.6 57 27 28 26.1 102.3 86.2199) 6.8983443 85.044
20 28.1 29.9 65 27 28 26.2 108.31 71.633¢ 5.68%7y0 109.11
25 28.5 30.4 72 27 28 26.3 114.38 63.97516 50806 130.29
30 28.9 31.2 7 27 28 26.4 138.4D 70.18611 5.50885[ 143.94
35 29.3 321 81 27 28 26.6 168.47 79.74534 6.228. 7 155.07
40 29.7 32.9 87 27 28 26.7 192.51 82.29033 6.39234p 172.28
45 30 33.7 93 27.1 28 26.9 222 86.4385 6.68680186 90.19
50 30.4 34.4 97 27.1 28 27 240.7 88.71443 6.839B150 201.46
55 30.9 35.2 103 27.1 28 27.2 258.7 88.05609 6.7550 218.54
60 31.2 35.9 108 27.1 28 27.4 282.8 90.44101 6 PIBD 233.57
65 31.6 36.7 113 27.1 28 27.5 306.9 92.67144 7 5565 248.41
70 31.9 37.2 118 27.1 28 27.7 318.4 90.84425 6 BER% 263.52
75 32.3 38 122 27.1 28 28 343 94.03186 7.11508¢47 75.02

3.3.4 Testing of experimental set up with porousteréal with input 200 W at 50 gm chips
On the basis of temperature like, T, Ts and area, perimeter of Aluminum block we calcuaRe, R,
Nusselt no. N

Table 4: Testing of experimental set up with porous matexi 50 gm chips with input at 200 Watt

Tt Dn k u AY Te P, Re = (UD1)/V ht
Ny

34.35 | 0.0505 0.6216 0.00306 0.000000728 2.7 4.982.2864835| 70.84788 5.75582005
39.475| 0.0505 0.6267 0.00306 0.00000067 27.95 4.4B30.641791| 71.30283 5.745640252
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42.875| 0.0505 0.6312 0.00306 0.000000647 28.75 4.288.8408037] 71.6767p 5.7345947D7
a7 0.0505| 0.6358 0.00306 0.000000592 29 3|86 204 | 72.16774 5.732100787
50.725| 0.0505 0.6413 0.00306 0.000000%54 29.45 3.@98.9350181 72.9085p 5.74127606
53.525| 0.0505 0.6434 0.00306 0.000000%38 30.05 3.£87.2304833 72.99823 5.72957821
55.85 | 0.0505 0.6466 0.00306 0.0000005%13 3p.7 3.3®1.2380702| 73.4032]1  5.7328523
59.15 | 0.0505 0.6501 0.00306 0.000000485 3[1.3  3.098.6385567| 73.64419 5.72070679
62.425| 0.0505 0.6528 0.00306 0.00000046 31.85 2.985.9347826| 74.0561p 5.7289147[7
64.7 0.0505| 0.655] 0.00306 0.000000445 32.4 286 .2838427 | 74.2549% 5.724999719
68.025| 0.0505 0.6581 0.00306 0.000000433 33.05 2.8%6.8822171 74.3890p 5.7083229B1
70.775| 0.0505 0.6602 0.00306 0.000000417 33.55 2.6870.5755396/ 74.6988P 5.7138599D7
73.575| 0.050§ 0.6632 0.00306 0.000000398 34.15 2.4888.2663317| 75.01081l 5.7117701413
76.275| 0.0505 0.665% 0.00306 0.000000387 34.55 2.399.3023256/ 75.1871Pp 5.7054137P9
78.575| 0.0505 0.6674 0.00306 0.000000374 3%.15 2.313.1818182 75.40264 5.7054740P8

3.3.5 Testing of experimental set up without porausaterial with input at 400 Watt
In this table after every five minute of time intal the temperature like;T T,, Ts,Ta Tp, Tio, IS
note down. On the basis of that the heat gain bem@ = mGAT) heat transfer coefficient and Nusselt
number is calculated.
Table 5 : Testing of experimental set up without porous niakevith input at 400 Watt

Time Inlet | Outlet | Surface | Radiato | Radiator | Radiator | Heat gain Heat Nusselt | Q'=hAg
inte;rva temp. | temp. | temp. rtemp. | temp. air outlet byévater tra;_sfer rl]\lo. (TsTo)
T T T airin out (T temp. = coefficient u

. (,Cl) (QCZ) (CS) T ,é 2 (Tr:)) mC,AT | h (w/mPk)

(min.) . o Watt
5 27 27.5 54 26.8 27.6 25.3 37.18 33.09301 2.657786.7562
10 27.3 27.9 65 26.8 27.6 254 44.62 28.40591 2281 115.239
15 27.6 28.6 76 26.8 27.7 255 74.36 36.96192 2306 149.443
20 28 29.1 88 26.8 27.7 25.7 89.29 35.76034 2.7825886.811
25 28.4 29.7 101 26.8 27.7 25.9 96.67 31.98981 4238| 228.273
30 28.7 30.2 114 26.8 27.8 26 111.55 31.4128 2@0®10270.097
35 29 30.8 127 26.8 27.8 26 133.86| 32.82338 2.4891282.753
40 29.3 314 136 26.8 27.8 26.2 156.17 35.19483 51B8%7| 341.523
45 29.6 31.8 145 26.8 27.8 26.3 163.61 34.08116 57353| 371.301
50 30 324 153 26.8 27.8 26.5 178.04 34.80335 2300 396.944
55 30.4 33 161 26.8 27.8 26.7 193.35 35.603B8 2®519422.174
60 30.7 33.6 169 26.9 27.8 26.9 223.1 38.81553 (023B| 448.427|
65 30.9 34.3 176 26.9 27.8 27.1 252.85 41.98213 11842 | 470.738
70 31.2 34.9 184 26.9 27.8 27.3 275.16 43.40182 12321 | 495.40]
75 31.6 36 193 26.9 27.8 27.5 327.22 48.93814 3MA7 523.466

3.3.6 Testing of experimental set up with porousteréal with input at 400 Watt
On the basis of temperature likg T, Ts and area, perimeter of Aluminum block we calculd®e, P, Nusselt

no. N,.
Table 6: Testing of experimental set up with porous matewith input at 400 Watt
T Dr, K u T, v Re = (uD)/v P, h, Ny
40.625 0.0505 0.6288 0.00378 27.25 0.000000657 5290. 4.34 72.7692 5.844218473
46.3 0.0505 0.6344 0.00378 27.4 0.0000006 318.15 93 3. 73.36332] 5.839923741
52.05 0.0505 0.6422 0.00379 28.1 0.000000542 358.19 3.56 74.2832% 5.84133350B
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58.275 0.0505 0.649 0.00374 28.5p 0.000000497 885.0 3.14 74.81754 5.821704537
65.025 0.0505 0.6556 0.00374 29.05 0.000000449 1428. 2.82 75.5397| 5.818723317
71.725 0.0505 0.6607 0.00374 29.45 0.000000415 9459. 2.58 76.06017 5.813589254
78.45 0.0505 0.667 0.00378 29.9 0.000000377 506.339 2.31 76.68915 5.80629989p
83.175 0.0505 0.6703 0.00374 30.35 0.000000353 7640. 2.13 76.9664 5.798602696
87.85 0.0505 0.673 0.00378 30.7 0.000000333 573.243 2.03 77.34484 5.803736114
92.1 0.0505 0.6758 0.00378 31.7 0.00000082 596.53131.93 77.59488 5.798374778
96.35 0.0505 0.678 0.00378 31.7 0.00000081 615.77421.84 77.73993 5.790363749
100.575| 0.0505 0.6804 0.00378 32.15 0.000000293 .56&%7 1.74 78.01862 5.790623384
104.3 0.0505 0.6813 0.00374 32.6 0.000000283 634.52 1.69 78.1594 5.793409191
108.525| 0.0505 0.6823 0.00378 33.05 0.000000275 .1898 1.61 78.14029 5.78350406
113.4 0.0505 0.6832 0.00374 33.8 0.000000263 725.81 1.55 78.28821 5.78681892P

3.3.7 Testing of experimental set up with poroustaréal at 50 gm chips with input at 400 Watt

In this table after every five minute of time intal the temperature like;T T,, Ts,Ta Ty, Ty, iS NOte down.
On the basis of that the heat gain by wdt@r= mGAT) heat transfer coefficient and Nusselt number is
calculated.

Table 7: Testing of experimental set up with porous matexidd0 gm chips with input at 400 Watt

Time Inlet | Qutlet | Surface | Radiator | Radiator | Radiator | Heat gain | Heat Nusselt Q'=hA (
interval | temp | temp. | temp. | temp. air | temp. air | water by water transfer no. ts th)
Mmin) 1Ty [ (T | (T in(T) | out(Ty) | outlet Q= coefficient | Ny
c c c c c temp. mC,AT h (w/m?k)
Watt
(Tro)
T
5 26.8 27.8 55 27.1 27.9 25.1 66.19 56.89359 456534 83.0008
10 27 284 67 27.1 27.9 25.2 84.24 51.03599 4.05366.19.137
15 27.3 29.3 78 27.1 28 25.3 120.3 57.631% 4.52556552.305
20 27.5 29.9 89 27.1 28 255 144.4 57.0165 4.42974486.348
25 27.8 30.5 103 27.1 28 25.7 162.47 52.38095 Q1R9 230.246
30 28 31.1 116 27.1 28 25.8 186.55 51.37845 3.94403272.489
35 28.4 31.7 128 27.1 28 26 198 48.12951 3.63907810.252
40 28.7 325 138 27.1 28 26.2 228 50.54536 3.80351341.384
45 29 33.1 146 27.1 28 26.4 246 50.95383 3.85551261.983
50 29.3 33.7 155 27.1 28 26.5 264 50.89647 3.80049395.450
55 29.6 345 162 27.1 28 26.7 294 53.86687 4.0080416.805
60 29.9 35.3 171 27.1 28 27 318 54.7068b6 4.05920745.506
65 30.2 35.9 177 27.1 28 27.2 343 56.73266 4.203p6463.971
70 30.6 36.5 186 27.2 28 27.4 355 55.44363 4.1012291.799
75 31.2 37.9 194 27.2 28 27.6 385 57.48929 4.24756214.831

3.3.8 Testing of experimental set up with poroustaréal at 50 gm chips with input at 400 Watt
On the basis of temperature likg T,,Ts and area, perimeter of Aluminum block we calcud®e, R,
Nusselt no. N

Table 7: Testing of experimental set up with porous niatext 50 gm chips with input at 400 Watt

T D K u v T, | Re=(uD)v | P hy N,

41.15 0.0505| 0.6296 0.0030p 0.000000671 27.3 28062B | 4.29| 71.34336 5.722426069
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0.000000591 2.7 280812 | 3.86| 7217821 5.732934497
53.15 0.0505| 0.6431  0.0030 0.000000538 28.3 284838 | 3.49| 7296419 5.7295782
58.85 0.0505 0.65 0.00306 0.00000049 3.7 31038%Y 3.14 | 73.57978 5.716583114
0.000000445  29.15 238427 2.78| 74.23243 5.711056603

0.0000004 29.55 386.34 2.53 | 75.04729 5.717134374

47.35 0.0505| 0.6358  0.0030

(92}

(o2}
==

~
N

66.075 | 0.0505 0.6564 0.0030,

72.775 | 0.0505 0.6629 0.0030,
79.025 | 0.0505 0.6679 0.0030]
84.3 0.0505| 0.6711 0.00306 0.000000349 30.6 443600 | 2.11| 75.68164 5.695012215
3.462E-07 31.05 408383 2 7497128 5.672833978

O[O [ O

0.00000037 30.05 488486 | 2.27| 75.41568 5.7021848p6

88.525 | 0.0505f 0.6674  0.0030
93.25 0.0505| 0.676§  0.0030
97.025 | 0.0505 0.6787  0.0030
101.8 0.0505| 0.6804  0.0030

[}

0.000000319 3L.5 480627 | 1.92| 76.23872 5.692821834

(92}

0.000000309  32.05 0900874 | 1.82| 76.3673p 5.6822621B88
0.000000291 3.6 509 | 1.73| 76.64228 5.6867988]16
105.025 | 0.0505| 0.6815 0.00306  0.000000281 3.05 .9289256 | 1.67 | 76.74146 5.6866382D7
109.775 | 0.0505| 0.6827| 0.00306  0.000000272 3.55 .1368 1.6 76.80891 5.6816317
114.275 | 0.0505| 0.6835 0.00306  0.000000261 34.55 .0682655 | 1.53 | 76.87614 5.6799486p5

[2]

(92}

w

w

4. Result And Discussion

4.4.1 The Graph on the variation in Nusselt numbeith time input at 200 W

The following graph is plotted between Nusselt nemierses time at 200 Watt. The graph shows the
comparison of Nusselt number between with and witlporous material. On the basis of graph at 6@hips
Nusselt number increases as compared to the wifisotis media and also at 50 gm chips.

It also concluded that for constant heat supplysdlisisumber is increased for 60 gm chips

Comparative graph at 200 Watt

.8

[=F]

2 ¢ A . .

g =—without using

E 4 - porous media

22

é 0 —-with using porous
media at 50 gm

5 15 25 35 45 55 65 75 chips
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4.4.2 The graph on the variation in Heat transferitiv time input at 200 W

The following graph is plotted between heat transéée verses time at 200 Watt. The graph shows
the comparison of heat transfer rate between with w&ithout porous material. From the graph it hasrb
concluded that the heat transfer rate is increfme@0 gm chips of porous mediaiitcreased by 68 % .It is
also observed that as the porosity decreases #tarhasfer rate is increases.
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Comparative graph at 200 Watt
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4.4.3 Graph on the variation in Nusselt number tvitime input at 400 W

The following graph is plotted between Nusselt nemierses time at 400 Watt. The graph shows the
comparison of Nusselt number between with and witlperous material. On the basis of graph at 6@hips
Nusselt number increases as compared to the wiffimous media and also at 50 gm chips.It also coiec
that for constant heat supply Nusselt number ireamed for 60 gm chips.

Comparative graph at 400 Watt
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4.4.4 Graph on the variation in Heat Transfer ratgith Time input at 400 W

The following graph is plotted between heat transée verses time at 400 Watt. The graph shows
the comparison of heat transfer rate between with \&ithout porous material. From the graph it hasrb
concluded that the heat transfer rate is increfse) gm chips of porous media it increased by 71%

It is also observed that as the porosity decreifigeleat transfer rate is increases.
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Comparative graph at 400 Watt
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Graph 4: The variation in Heat Transfer rate with Timeubat 400 W
5. CONCLUSIONS

On the basis of experimentation carried out onedéfiit temperature and different condition. It hagrb
concluded that as the quantity of porous mediaees®s the heat transfer rate will get increasearallv
conclusion is as follows.
i. Heat transfer rate at 200 W without using poroudimis 309 Watt.

ii. Heat transfer rate at 400 W without using poroudianes 327.22 Watt.

iii. Heat transfer rate at 200 W for 50 gm chips is BASt.

iv. Heat transfer rate at 400 W for 50 gm chips is B&4t.
From the experimentation the heat transfer rateose by using porous material as compare to thgnb@hips
of porous material and without porous material.
Heat transfer rate also govern by the maximum djyawit chips.
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