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Introduction
Using a TecQuipment water to air heat exchanger a series of experiments were run to determine the effect on the efficiency of the heat exchanger at various flow rates and water temperatures. Three experiments were ran two of which focused on altering the air pressure drop and one in which the flow of the water was altered. 
What is a HX?
Data evaluation

Using the equations provided in the accompanying TecQuipment user guide the following data table was created and filled with the readings collected.
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Constants
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Experiment 1


 

Experiment 2



I belive the last result to be erranous
Experiment 3
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Chart 1

Q̇w	4.1176020402795789E-3	4.1167565597297166E-3	4.1160003734370442E-3	4.1145708052177724E-3	4.1125439426971423E-3	4.1114704987642251E-3	342.5342830514054	333.86979093838897	320.05228003153007	311.35765927576091	281.99779574532704	249.2731151298409	Q̇a	4.1176020402795789E-3	4.1167565597297166E-3	4.1160003734370442E-3	4.1145708052177724E-3	4.1125439426971423E-3	4.1114704987642251E-3	343.70460650007465	317.53450395887324	292.58911376007035	260.50829717525971	224.88206937374875	176.80881880768627	Water mass flow rate
kg.s^-1


Energy transfer 
Whatts




Chart 3

4.1176020402795789E-3	4.1167565597297166E-3	4.1160003734370442E-3	4.1145708052177724E-3	4.1125439426971423E-3	4.1114704987642251E-3	-118.50647603279107	-113.59333610212222	-107.54034165978665	-101.45964373888448	-89.382027455665011	-79.756947433551161	Water mass flow rate
kg.s^-1


Heat transfer Coeffient U



Chart 2

Water	4.1176020402795789E-3	4.1167565597297166E-3	4.1160003734370442E-3	4.1145708052177724E-3	4.1125439426971423E-3	4.1114704987642251E-3	61.609907120743031	60.061919504643967	57.943925233644869	55.692307692307693	50.617283950617285	46.325878594249197	Air	4.1176020402795789E-3	4.1167565597297166E-3	4.1160003734370442E-3	4.1145708052177724E-3	4.1125439426971423E-3	4.1114704987642251E-3	9.2879256965944279	9.5975232198142439	10.280373831775691	11.076923076923082	13.580246913580243	15.654952076677322	Average	4.1176020402795789E-3	4.1167565597297166E-3	4.1160003734370442E-3	4.1145708052177724E-3	4.1125439426971423E-3	4.1114704987642251E-3	35.44891640866873	34.829721362229108	34.112149532710276	33.384615384615387	32.098765432098766	30.990415335463261	Water mass flow rate
kg.s^-1


Percentage Tempriture Efficiency




Chart 1

Q̇w	4.1291785033765625E-3	4.1300181809400694E-3	4.1296832066510906E-3	4.1290941252500393E-3	4.1277339878015929E-3	4.1262681893174018E-3	246.74417961928555	229.53114300420145	219.16040817054019	210.5051772903569	193.19400668712029	174.16494640142005	Q̇a	4.1291785033765625E-3	4.1300181809400694E-3	4.1296832066510906E-3	4.1290941252500393E-3	4.1277339878015929E-3	4.1262681893174018E-3	253.35031713102163	216.99894817993166	193.37105783756982	173.05929064615214	143.29594106128846	121.6737474833125	Water mass flow rate
kg.s^-1


Energy transfer 
Whatts




Chart 2

Water	4.1291785033765625E-3	4.1300181809400694E-3	4.1296832066510906E-3	4.1290941252500393E-3	4.1277339878015929E-3	4.1262681893174018E-3	61.373390557939921	60.180995475113143	58.256880733944961	55.963302752293572	52.093023255813961	46.976744186046496	Air	4.1291785033765625E-3	4.1300181809400694E-3	4.1296832066510906E-3	4.1290941252500393E-3	4.1277339878015929E-3	4.1262681893174018E-3	9.4420600858369195	9.5022624434389034	10.091743119266052	11.009174311926612	13.02325581395349	15.348837209302332	Average	4.1291785033765625E-3	4.1300181809400694E-3	4.1296832066510906E-3	4.1290941252500393E-3	4.1277339878015929E-3	4.1262681893174018E-3	35.407725321888421	34.841628959276022	34.174311926605505	33.486238532110093	32.558139534883722	31.162790697674414	Water mass flow rate
kg.s^-1


Percentage Tempriture Efficiency



Chart 3

4.1291785033765625E-3	4.1300181809400694E-3	4.1296832066510906E-3	4.1290941252500393E-3	4.1277339878015929E-3	4.1262681893174018E-3	-118.20634231427825	-114.1734125051596	-108.60577834602985	-102.52155389607826	-93.279961325005459	-81.437109776690221	Water mass flow rate
kg.s^-1


Heat transfer Coeffient U



Chart 1

Q̇w	617.25344752009119	600.19473042554739	576.30621831634619	548.99889128573614	528.63895609753945	494.54300907758522	Q̇a	6.6762993664517607	6.246702579395925	5.6711221672444321	4.971505651148509	4.2625051083843077	3.5337045905975368	Water mass flow rate
kg.s^-1


Energy transfer 
Whatts




Chart 2

Water	13.23529411764706	14.705882352941178	16.568047337278109	19.047619047619044	23.262839879154086	29.003021148036261	Air	15.000000000000005	15.000000000000005	14.792899408284022	14.285714285714299	13.897280966767376	13.293051359516614	Average	14.117647058823533	14.852941176470591	15.680473372781066	16.666666666666671	18.580060422960731	21.148036253776439	Water mass flow rate
kg.s^-1


Percentage Tempriture Efficiency




Chart 3

U	3.2785517492906049E-2	2.8692524702659893E-2	2.4599924425466744E-2	2.0506227595511049E-2	1.641370163901704E-2	1.2317342272930958E-2	-136.92149337886261	-134.44367518007684	-131.31793438674049	-127.5673338107655	-128.15849094081008	-124.66622720470325	Water mass flow rate
kg.s^-1


Heat transfer Coeffient U
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Air PressureDrop Δp

measured pressureTw1 Tw2

ΔTw

Average TwTa1 Ta2

ΔTa

Average TaTa3 LMTD

Pa Pa °C °C °C °C °C °C °C °C °C

250 250 59.5 39.6 19.9 49.55 27.2 30.2 3 28.7 26.5 18.5522

200 200 59.7 40.3 19.4 50 27.4 30.5 3.1 28.95 26.7 18.865

150 150 59.7 41.1 18.6 50.4 27.6 30.9 3.3 29.25 26.9 19.1021

100 100 60.2 42.1 18.1 51.15 27.7 31.3 3.6 29.5 26.8 19.6969

50 50 60.4 44 16.4 52.2 28 32.4 4.4 30.2 26.7 20.2501

25 25 60 45.5 14.5 52.75 28.7 33.6 4.9 31.15 27.2 20.0604

ηw ηa η avg ρw  ρa  CpW ṁw ṁa Q̇w Q̇a C ΕΒ U

% % % kg*m^-3 kg*m^-3  j/kg*k kg.s^-1 kg.s^-1 W W

61.60990712 9.287925697 35.4489 988.224 1.16529 4180.2918 0.00412 0.114 -342.53 343.705 -1.0034 -118.51

60.0619195 9.59752322 34.8297 988.022 1.16433 4180.4228 0.00412 0.10192 -333.87 317.535 -0.9511 -113.59

57.94392523 10.28037383 34.1121 987.84 1.16317 4180.5419 0.00412 0.08822 -320.05 292.589 -0.9142 -107.54

55.69230769 11.07692308 33.3846 987.497 1.16221 4180.7716 0.00411 0.072 -311.36 260.508 -0.8367 -101.46

50.61728395 13.58024691 32.0988 987.011 1.15952 4181.1073 0.00411 0.05086 -282 224.882 -0.7975 -89.382

46.32587859 15.65495208 30.9904 986.753 1.1559 4181.2897 0.00411 0.0359 -249.27 176.809 -0.7093 -79.757
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Cd 0.6 R 8.314J/mol·K

Do 0.10011m 287J/kg·K

Ao 0.00787127m^2 A 0.1558m^2

barometric pressure 100900Pa V̇w 0.25l/min

1.009bar ṁw 0.00415417kg*s^-1

room tempriture 27degrees c CpA 1005 j/kg*k
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