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In this engine testing, the engine dynamometer will be used to get the data. The engine dynamometer will have a quality control of how the limit of the RPM. There are several tests, for example, fuel and lubricating oil tests with the engines. 
There are many different engine dynamometers, the most common two types are hydraulic and electric. The hydraulic dyno is used in this engine tester. It can convert energy from the crankshaft into heat. The water is fed into the fluid coupling and the shearing of the water between the rotor and stator provides a braking effect to the crankshaft while heating the water. The engine braking effect is controlled by the water level in the fluid coupling and the hydraulic dyno can only absorb power and doesn’t power the engine. The hydraulic dyno is the most common and cost-effective in the race engine shops. (Jim McFarland and Chuck Jenckes, 2003)
The engine dynamometer test will be carried out in a group of students working together to gather the raw date of load, speed and fuel consumption rate of a throttle opening of 100%. After getting the results of the engine dynamometer test, the results will be entered into the spread sheet by using the Microsoft Excel individually. Then the student will use Microsoft Excel and use the formula to calculate:
· Corrected Power
· Torque
· BMEP
· SFC
· Overall Thermal Efficiency
After calculating all the formula, there will be 3 graphs created using Microsoft Excel. Those graphs are:
· SFC against Engine Speed
· Torque against Engine Speed
· Brake Power against Engine Speed
Then the individually student will explain how does the engine speed affect against SFC, torque, brake power.
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The engine dyno was already technician and set it up by the technician before the group of the students was arrived. The engine dyno was connected to the computer by using one long cable. Before running the engine dyno, the two weight arms of 25.42kg were bolted to the engine dyno so the torque can be measured. 
After putting the two weight arms, the technician leads the group of students to observation room and the door is closed so it doesn’t set the alarm off when the engine dyno started it. Also, there’s an extractor in the dyno engine test room so that the gases were passed outside the atmosphere. 
The technician let the group of students individually take control of the RPM and load dials and try not to stall it when the dial is turning. There will be two tests carrying out by the engine dyno, the first test will be a step test and sweep test.
Before carried out the step test, the computer was used to set to start record the RPM at 1000 RPM and ends at 5500 RPM. Also, each point will be record at 50 RPM as it was set it up on the computer. The pro of this step test is that it gives a better data results as it stops at each 50 RPM so the data results will be more accurate.  Another pro of this step test is that it can gathered a specific range of the engine speed. For example, 1000 RPM to 3000 RPM and this will give a better data on the specific range. Even though the pro is good but there is also con about this step test. The con about this step test is that it can overheating engine and when is overheating it damage the engine which can cause fire. Another con about this step test is that it is time consuming. Also, the step test can’t be taken a lot time at a short pier of the time because the engine needs time to cooldown. 
The second test is the sweep test, the computer was used set the low rpm and low load and the maximum rpm and maximum load. when it hits the maximum RPM, it will turn off the engine dyno. The sweep test will sweep straight though from a low rpm and low load and the maximum rpm and maximum load without any pause. The pro of this sweep test is that doesn’t overheat like the step test. Another pro is that it will give a more real-world data, as in the real world it’s not realistic to rev the car at intervals. Also, it gives less resolution data than the step test because it has less time for the computer to observe duo to the speed of the engine dyno was going to complete the whole test. 
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The torque will be calculated by using this:  
After getting the torque valves, plot graph of torque against engine speed. 
Then calculate the power by using this: 
After getting the power, the correct power for the temperature and pressure will be calculated by using this: 
Plot a graph of power against engine speed.
Then calculate the SFC by using this: 
The volumetric flow rate is in l/min so it will need to be convert this into kg/min by multiplying by the specific gravity of fuel. And then convert this into kg/hour by multiplying by 60. And then divide this by the brake power in kW and this will give the SFC in kg/kWh.
After getting the SFC, plot a graph of SFC against the engine speed.
Then calculate the piston area of the engine by using this:
After that calculate the BMEP by using this:  but it has to rearranging before using this formula.
At last calculate the break thermal efficiency, the calorific value of the fuel will need to be researched.
Calorific value of the fuel: 47300kJ (Shell telephone, 2020)
The formula for calculating the break thermal efficiency is: 
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[image: ]In this graph, the engine is being fully loaded, the engine flooded with fuel which take a moment to correct which is represent in the graph by the Fuel consumption. The engine dyno is being record at 1000 RPM and the highest SFC is 0.34773251 KG/kwh which is at the beginning of the graph. The SFC drops down because the engine realized there was too much fuel going into the engine. Then the SFC increases when the RPM increase because the engine needs more fuel as the engine speed increase. [bookmark: _Toc30456732]Figure 7 SFC (KG/kwh) V Dyno speed (RPM)


[image: ]In this graph, it shows torque against engine speed. At 1000 RPM, the torque is 86.99839859 Nm. The torque increased as the RPM increase. This is because at the low speeds, the engine doesn’t burn as much air fuel mixture as it can and therefore the explosion is weak, and it will produce a low torque. As the dyno speed increase, more fuel is entering the combustion chamber making the explosions stronger so the torque will also be been increased. Then the torque starting to drop down when the RPM hit 3600 RPM because at maximum torque, the engine’s volumetric efficiency is also the highest meaning that the engine is sucking in the maximum volume of air as it possibly can.[bookmark: _Toc30456733]Figure 8 Torque (Nm) v Dyno speed (RPM)


[image: ]In this graph, it shows the brake power against engine speed. The power increases when the engine speed increase at 1000 RPM to 4700 RPM and then the engine speed decreases because at the higher engine speed after certain level due to the friction losses and becomes the dominant factor at very high speed.[bookmark: _Toc30456734]Figure 9 Brake power v Dyno speed (RPM)
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[bookmark: _GoBack]This engine dyno test can be improved by several ways. For example, doing the two different tests 5 times each to get the most accurate results and it can also be improved by doing a service before running the test.
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6 105.566615 0.81878 86.4358333 1050 9504.116259  9465.082316 0.0724 0.0543 3.258 0.34279884 1.2682 1024.35 0.075 0.00441786 4 24 1024.35 409769.876 22.20250723

7 106.355682 0.81878 87.0819051 1100 10031.11536  9989.917002 0.0737 0.055275 3.3165 0.33062126 1.2674 1024.35 0.075 0.00441786 4 24 23.02027902

8 107.170613 0.81878 87.7491548 1150 10567.43051  10524.02947 0.0728 0.0546 3.276 0.31000914 1.2667 1024.35 0.075 0.00441786 4 24 24.55086892

9 108.712952 0.81878 89.0119912 1200 11185.5767 11139.63691 0.0744 0.0558 3.348 0.29931403 1.266 1024.35 0.075 0.00441786 4 24 1024.35 421982.773 25.42812226

10 110.221826 0.81878 90.2474268 1250 11813.36054 11764.8424 0.07895 0.0592125 3.55275 0.30074 1.265 1024.35 0.075 0.00441786 4 24 1024.35 427839.653 25.30755391

11 111.838696 0.81878 91.5712871 1300 12466.11959  12414.92053 0.079 0.05925 3.555 0.28517294 1.2633 1024.35 0.075 0.00441786 4 24 1024.35 434115731 26.68904561

12 113.158301 0.81878 92.6517539 1350 13098.33312  13044.53752 0.0796 0.0597 3.582 0.27346991 1.2614 1024.35 0.075 0.00441786 4 24 1024.35 439237.944 27.83119215

13 114.123274 0.81878 93.4418545 1400 13699.29137  13643.02761 0.0835 0.062625 3.7575 0.27428426  1.26  1024.35 0.075 0.00441786 4 24 1024.35 442983.607 27.74856148

14 114.934406 0.81878 94.1059929 1450 14289.39697 14230.7096 0.0847 0.063525 3.8115 0.26673624 1.2587 1024.35 0.075 0.00441786 4 24 1024.35 446132.114 28.53378189

15 116.346439 0.81878 95.2621374 1500 14963.74155  14902.28462 0.08865 0.0664875 3.98925 0.26659442 1.2568 1024.35 0.075 0.00441786 4 24 1024.35 451613.096 28.54896084

16 117.600708 0.81878 96.2891077 1550 15629.22626  15565.03614 0.0932 0.0699 4.194 0.26834342 1.2541 1024.35 0.075 0.00441786 4 24 1024.35 456481.696 28.36288553

17 118.515054 0.81878 97.0377562 1600 16258.83211  16192.05617 0.0959 0.071925 43155 0.26542497 1.2521 1024.35 0.075 0.00441786 4 24 1024.35 460030.844 28.6747464

18 118.835732 0.81878 97.3003202 1650 16812.28842 16743.2394 0.09875 0.0740625 4.44375 0.26431559  1.25  1024.35 0.075 0.00441786 4 24 1024.35 461275.592 28.79509885

19 119.017399 0.81878 97.4490663 1700 1734823201  17276.98184 0.10005 0.0750375 4.50225 0.25952212 1.2474 1024.35 0.075 0.00441786 4 24 1024.35 461980.759 29.32695514

20 119.929294 0.81878 98.1957074 1750 1799530326  17921.39553 0.10305 0.0772875 4.63725 0.25769224 1.2456 1024.35 0.075 0.00441786 4 24 1024.35 465520.391 29.53520707

21 120.709535 0.81878 98.8345528 1800 18629.8743 18553.36036 0.1093 0.081975 4.9185 0.26401144 1.2435 102435 0.075 0.00441786 4 24 1024.35 468548.991 28.82827186

22 121.037199 0.81878 99.1028378 1850 19199.34608  19120.49328 0.11415 0.0856125 5.13675 0.26754817 1.2416 1024.35 0.075 0.00441786 4 24 1024.35 469820.861 28.44718961

23 121.468446 0.81878 99.4559341 1900 19788.50203  19707.22953 0.11745 0.0880875 5.28525 0.26708692 1.2397 1024.35 0.075 0.00441786 4 24 1024.35 471494.799 28.49631776

24 122.071799 0.81878 99.9499478 1950 20410.13142  20326.30586 0.12055 0.0904125 5.42475 0.26578712  1.238  1024.35 0.075 0.00441786 4 24 1024.35  473836.79 28.63567552

25 122.953171 0.81878 100.671597 2000 21084.61003  20998.01434 0.12555 0.0941625 5.64975 0.26795611 1.2361 1024.35 0.075 0.00441786 4 24 1024.35 477257.943 28.40388215

26 124.28197 0.81878 101.759592 2050 21845.29101  21755.57117 0.12785 0.0958875 5.75325 0.26336339 1.2339 1024.35 0.075 0.00441786 4 24 1024.35 482415.842 28.89920851

27 125.670835 0.81878 102.896767 2100 22628.18081  22535.24559 0.1309 0.098175 5.8905 0.26031699 1.2288 1024.35 0.075 0.00441786 4 24 1024.35 487806.893 29.23740609

28 126.348719 0.81878 103.451804 2150 23291.91235  23196.25115 0.13435 0.1007625 6.04575 0.25956435 1.2227 1024.35 0.075 0.00441786 4 24 1024.35 490438.183 29.32218454

29 126.750791 0.81878 103.781013 2200 23909.42897  23811.23159 0.1377 0.103275 6.1965 0.25916554 1.2161 1024.35 0.075 0.00441786 4 24 1024.35 491998.876 29.36730609

30 127.447063 0.81878 104.351106 2250 24587.15006  24486.16925 0.14105 0.1057875 6.34725 0.25815314 1.2095 1024.35 0.075 0.00441786 4 24 1024.35 494701.539 29.48247559

31 127.928814 0.81878 104.745554 2300 25228.53616  25124.92113 0.14495 0.1087125 6.52275 0.25854651 1.2032 1024.35 0.075 0.00441786 4 24 1024.35 496571.515 29.4376189

32 127.969266 0.81878 104.778676 2350 25785.13354  25679.23254 0.14985 0.1123875 6.74325 0.26151697 1.1995 1024.35 0.075 0.00441786 4 24 1024.35 496728.536 29.1032496

33 127.981524 0.81878 104.788712 2400 26336.27594  26228.11137 0.1537 0.115275 6.9165 0.26262255 1.1961 1024.35 0.075 0.00441786 4 24 1024.35 496776.118 28.98073146

34 127.996234 0.81878 104.800757 2450 26888.03847  26777.60778 0.15565 0.1167375 7.00425 0.26049688 1.1929 1024.35 0.075 0.00441786 4 24 1024.35 496833.217 29.21721673

35 128.16785 0.81878 104.941273 2500 27473.56091  27360.72544 0.1596 0.1197 7.182 0.26141497 1.191 1024.35 0.075 0.00441786 4 24 1024.35 497499.366 29.11460566

36 128.853089 0.81878 105.502332 2550 28172.85495  28057.14744 0.1626 0.12195 7317 0.25971809  1.189  1024.35 0.075 0.00441786 4 24 1024.35 500159.205 29.30482716 hd
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64 127.7241  0.81878 104.577939 3950 43257.93571  43080.27292 0.28285 0.2121375 12.72825 0.29424081 1.0768 1024.35 0.075 0.00441786 4 24 1024.35 495776.894 25.8665468
65 126.921182 0.81878 103.920525 4000 43530.12775  43351.34705 0.28455 0.2134125 12.80475 0.29415834 1.0739 1024.35 0.075 0.00441786 4 24 1024.35 492660.267 25.87379888
66 126.248201 0.81878 103.369502 4050 43840.55723  43660.50159 0.2871 0.215325 12.9195 0.29469288 1.0715 1024.35 0.075 0.00441786 4 24 1024.35  490048.01 25.8268666
67 125.733353 0.81878 102.947954 4100 44200.80677  44019.27156 0.28895 0.2167125 13.00275 0.29417449 1.0685 1024.35 0.075 0.00441786 4 24 1024.35 488049.562 25.87237777
68 125.462444 0.81878 102.72614 4150 44643.4434 44460.09025 0.29305 0.2197875 13.18725 0.29539052 1.0663 1024.35 0.075 0.00441786 4 24 1024.35 486997.998 25.76586965
69 125.401153 0.81878 102.675956 4200 45159.24402  44973.77245 0.2949 0.221175 13.2705 0.2938601 1.0644 102435 0.075 0.00441786 4 24 1024.35 486760.087 25.90005801
70 124.981919 0.81878 102.332696 4250 45544.08302  45357.03089 0.29715 0.2228625 13.37175 0.29360016 1.0624 1024.35 0.075 0.00441786 4 24 1024.35 485132.779 25.92298891
7 124.752689 0.81878 102.145007 4300 45995.38034  45806.47471 0.3022 0.22665 13.599 0.29566013 1.0607 1024.35 0.075 0.00441786 4 24 1024.35 484242.994 25.7423743
72 124.160613 0.81878 101.660227 4350 46309.37814  46119.18291 0.30605 0.2295375 13.77225 0.29739657 1.0593 1024.35 0.075 0.00441786 4 24 1024.35 481944.779 25.5920698
73 122.977687 0.81878 100.691671 4400 46395.39132  46204.84282 0.3092 0.2319 13.914 0.29990048 1.0583 1024.35 0.075 0.00441786 4 24 1024.35 477353.106 25.37839795
74 122.280803 0.81878 100.121076 4450 46656.71286 46465.0911 0.3099 0.232425 13.9455 0.2988959  1.0573 1024.35 0.075 0.00441786 4 24 1024.35 474648.065 25.46369407
75 122.11311 0.81878 99.983772 4500 47116.24256  46922.73349 0.31445 0.2358375 14.15025 0.30032637 1.0563 1024.35 0.075 0.00441786 4 24 1024.35 473997.142 25.34240902
76 121.58159 0.81878 99.5485743 4550 47432.39555  47237.58802 03171 0.237825 14.2695 0.3008387 1.0555 1024.35 0.075 0.00441786 4 24 1024.35 471933.982 25.29925097
77 120.960217 0.81878 99.0398064 4600 47708.55165  47512.60993 0.3194 0.23955 14.373 0.30126674 1.0546 1024.35 0.075 0.00441786 4 24 1024.35 469522.045 25.26330509
78 119.913604 0.81878 98.1828603 4650 47809.83564  47613.47795 0.32055 0.2404125 14.42475 0.30171093 1.0542 1024.35 0.075 0.00441786 4 24 1024.35 465459.486 25.22611178
79 119.242339 0.81878 97.6332425 4700 48053.40745  47856.04939 0.3207 0.240525 14.4315 0.3003221 1.0538 1024.35 0.075 0.00441786 4 24 1024.35  462853.89 25.34276959
80 118.046788 0.81878 96.6543487 4750 48077.69369 ~ 47880.23588 0.32485 0.2436375 14.61825 0.30405473 1.0533 1024.35 0.075 0.00441786 4 24 1024.35 458213.209 25.03165712
81 116.562921 0.81878 95.4393881 4800 47973.0689 47776.04079 0.32455 0.2434125 14.60475 0.30443643 1.0529 1024.35 0.075 0.00441786 4 24 1024.35 452453.396 25.00027204
82 115.096828 0.81878 94.2389811 4850 47863.11265  47666.53614 0.3257 0.244275 14.6565 0.30621703 1.0529 1024.35 0.075 0.00441786 4 24 1024.35 446762.577 24.85490034
83 113.920767 0.81878 93.2760458 4300 47862.43893  47665.86519 0.3277 0.245775 14.7465 0.30810173 1.0527 1024.35 0.075 0.00441786 4 24 1024.35 442197.551 24.7028596
84 112.421945 0.81878 92.0488404 4950 47714.69351  47518.72657 0.32845 0.2463375 14.78025 0.30976307 1.0525 1024.35 0.075 0.00441786 4 24 1024.35 436379.688 24.57037125
85 110.88071 0.81878 90.7869074 5000 47535.91356  47340.68087 0.3287 0.246525 14.7915 0.31116474 1.0523 1024.35 0.075 0.00441786 4 24 1024.35 430397.191 24.45969216
86 109.433618 0.81878 89.6020574 5050 47384.68283  47190.07126 0.32985 0.2473875 14.84325 0.31324996 1.0523 1024.35 0.075 0.00441786 4 24 1024.35 424780.124 24.29687033
87 107.841387 0.81878 88.2983712 5100 47157.57742  46963.89858 0.3297 0.247275 14.8365 0.3146154 1.0521 102435 0.075 0.00441786 4 24 1024.35 418599.686 24.19142133
88 106.018824 0.81878 86.8060926 5150 46815.11069  46622.83838 0.33095 0.2482125 14.89275 0.31811844 1.0518 1024.35 0.075 0.00441786 4 24 1024.35 411525.18 23.92503134
89 103.716593 0.81878 84.9210721 5200 46243.15215  46053.22891 0.3338 0.25035 15.021 0.32482647 1.0515 1024.35 0.075 0.00441786 4 24 1024.35 402588.786 23.43095251
90 101.794002 0.81878 83.3468928 5250 45822.34757  45634.15259 03313 0.248475 14.9085 0.32535435 1.0508 1024.35 0.075 0.00441786 4 24 1024.35  395126.01 23.39293669
91 100.607521 0.81878 82.3754262 5300 45719.57264  45531.79977 0.3324 0.2493 14.958 0.32716841 1.0508 1024.35 0.075 0.00441786 4 24 1024.35 390520.539 23.26322887
92 99.9069595 0.81878 81.8018203 5350 45829.52627  45641.30181 0.3308 0.2481 14.886 0.32481243 1.0504 1024.35 0.075 0.00441786 4 24 1024.35 387801.222 23.43196519
93 99.3666138 0.81878 81.359396 5400 46007.65456  45818.69852 0.3388 0.2541 15.246 0.33137964  1.05  1024.35 0.075 0.00441786 4 24 1024.35 385703.803 22.9675959
94 98.3488074 0.81878 80.5260365 5450 45958.03419  45769.28195 0.3438 0.25785 15.471 0.3366332 1.05 102435 0.075 0.00441786 4 24 1024.35 381753.062 22.60915951
95 97.0062787 0.81878 79.4268009 5500 45746.55326  45558.66957 0.3488 0.2616 15.696 0.34310782  1.05  1024.35 0.075 0.00441786 4 24 1024.35 376541.871 22.18251317
96
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