Mazda Rotary 13B (Single Rotor)

a. Area per face = 40 Cu” (3 faces)

b. RPM = 7,500/ 6,000

c. 3:1 ratio of crank to rotor.

d. Sea level mass/weight of 1 cu ft of AIR is approx 0.076 lbm/cu.ft of air.

e. Air fuel ratio

      14.7:1

    12.65:1 ( best power)

f. Fuel weight 6 lb/gal.

g. Air velocity approx 121.5 MPH or 176.85ft/sec.

h. Air Mass = Volumetric Displacement x Air Density x Volumetric efficiency (VE).

i.e 40 x 3 x [6,000 RPM/3]/1728 x Air density. However Air density is unknown and is  assumed to be 1 or 100% VE.

The increased CFM figures* are used as an indicator of (and replacement of) the unknown Air density increase.
Fuel / Air Flow at 100% VE

Take off ( 7,500 RPM), Air density unknown 

Therefore 40 Cu”x 3 x (7,500 rpm/3:1 ratio) / 1728 = 173.6 cfm* 
173.6cuft x 0.076 lbm/cuft = 13.1936 lbm/min of air.

13.1936/ 14.7 (e) = 0.8975 lbm/minute of fuel.

OR (13.1936/12.65 (e) =1.043 lbm/min of fuel)

7,200 RPM

40 x 7200/ 1728 = 166.66 cfm

166.66 x 0.076 = 12.66 lbm

12.66/ 12.65 = 1 lbm/fuel.

1/6 =.1666 x 60 =10 gal/hr.

Cruise (6,000 RPM)
40x3x{6,000/3}/1728 = 138.8 cfm

138.8x0.076 = 10.5488 lbm/min of air

10.5488/12.65 (e) = 0.8338 lbm/min of fuel

10.5488/14.7 (e) = 0.7176 lbm/min of fuel.

14.7:1 Ratio 

0.8975 (lbm/min) /6 lb. = 0.149587 gal/min x 60min/hr = 8.975 gal/hr

0.7176 /6  = 0.1196 x 60 =7.176 gal hr<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

12.65 Ratio ( best power)                                                                                                  ^

1.043/6 = 0.173833 x 60 =10.43 gal/hr. <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<      ^

8338/6=0.138966 x 60 = 8.338 gal/hr                                                                          ^    ^                                                                       

                                                                                                                                       ^    ^                                                                                                                                                                                                                                                                            

“Rule of Thumb” is Each HP requires .5 lbs of fuel per Hr (WOT)= 10.41gph.>>    ^  

Cruise - Each HP requires .375 lbs per Hr =7.8125 gph; >>>>>>>>>>>>>>>>>>>>>

 (Note: Use .48 as a minimum and .55 at WOT)

Cruise - Calculations for 6,000 RPM is 8.338 gal/hr.

8.338 x 6 (lb/gal)/ .48   =104.225 hp  at 138.8 cfm.
Using 10:1 RX8 Rotor = 108.567 hp

{For a 2 rotor 97.92 hp x 2 = 195.8 hp at 277.6 cfm}

Take-off – Calculations for 7,500 RPM is 10.43 gal/hr

10.43 x 6 / .55 = 113.78 HP at 173.6 cfm

Using 10:1 Rx8 Rotor = 119.76 hp.

{For 2 rotor 113.78 HP x 2 = 227.56 HP at 347.2 CFM*}

                     119.76 hp x 2 = 239.52 hp

7,200 RPM is

10 x 6 / .55 = 109 hp at 106.66 cfm

Using 10:1 rotors = 113.54 hp. 

P-Port Velocity and VE%

Other factors such as higher compression, velocity and VE will also affect the outcomes.

i.  Flow Rate = Velocity x Area

j.    Flow Rate/ Area = Velocity

k.   173.6 cfm/Area = Velocity

l.    Area is Pi.r.r = Pi x 22mm x 22mm = Pi x .866”x 8.66”= 2.356 sq”

m. sq” / 144 = sq ft ( 2.356sq” /144 = .01636 sq ft)

n. 5,240 ft in a mile

o. 3,600 sec in an hour/ 60 sec in a min.

p. 5240/60 = 87.33
      q. 10”water= standard carb flow measurement

23mm Radius .9055” [173.6 cfm/ .01788 sq ft = 9709.1722 ft/min/ 87.33 = 111.17 mph 

22mm Radius. 8661” [173.6 cfm / .01636 sq ft = 10611.2469 ft/min / 87.33 = 121.5 mph 21mm Radius .8267” [ 173.6 / .01491 = 11643.1924 / 87.33 = 133.32 MPH ] 

20mm Radius .7874” [173.6 /  .01352 = 12840.2366 / 87.33 = 147 mph] 

19mm Radius .7480” [ 173.6 / .0122   = 14229.5082 / 87.33 = 162.93 MPH ]

18 mm Radius .7086” [ 173.6 / .01095 = 15853.8812 / 87.33 = 181.53 mph ]

17mm Radius .6692” [ 173.6 / .00977 = 17768.6796 / 87.33 = 203.46 MPH ]

16mm Radius .6299” [ 173.6 / .00865 = 20069.3641 / 87.33 = 229.8 MPH ] 

Diameter of Inlet at 7,500 rpm

173.6 (cuft/ min) / 60 (sec/min) = 2,8933 cuft/ sec.

Volume / length = 2.8933 (cuft/sec)/ 176.85 ft/sec = .01636 sqft x 144 ( sq”/sqft)

= 2.3558 sq” / Pi, (& Square root answer) = .866 radius = 22. mm R = 44mm diameter.
2.8933/195.74ft/sec (134.48mph)=.01478x144=2.1285/Pi etc = .8782 rad = 22.3 = 44.6D.

Diameter required for 6,000 RPM

138.8/60 = 2.3133 cuft/sec.

2.3133/176 = .01314 x 144 = 1.8921sq” =.776”R =19.712mmR = 39.42D 
Diameter ( down) and velocity ( up) can be calculated by using these calculations up and until the choke rate of the inlet restriction.

i.e. 

Revmaster 40mm Carb will flow 166 cfm (at 10” water).

Aero Carb recommends a 35mm for up to 120hp

And 38mm for up to 160 hp.

Updated POSA ( no Venturi)

Edelbrock recommends 42mm for up to 125hp

Updated Aero carb – employee moved to Edelbrock.

74 - 84” = 38mm (sportster performance)

85 - 103 = 40mm ( Evo performance)

104”and up = 42mm (Twin Cam Performance RPM package)

Mukuni recommends 48mm (42mm venturi) for anything over 120hp.

Stock Carb 185cfm

HSR 42 (36 venturi) = 213cfm

HSR 45 (39 venturi) = 237cfm

HSR 48 (42 venturi) = 270 cfm

Lectron  38 mm (36 venturi) flows 161 cfm (at 10” water)

               40 mm (38 venturi) flows 186 cfm

               44 mm (42 venturi) flows 217 cfm

Lectron  40mm (36 mm Venturi) – (high flow)

                44mm (40 mm Venturi) - ( high flow)

Note!

These are all well known brand name carbs and as can be seen there is a large discrepancy between recommendations.

Some carb internal specifications (Venturi V No-Venturi) can account for some differences, but I remain skeptical of some claims.

Powersport

Inlet tubes 1 11/16” (43mm)

Length ?

Power rated at 200 hp at 6,000 rpm

Extrapolated to 233 hp at 7,000 rpm

                          240 hp at 7,200 rpm

                          243 hp at 7,300 rpm

                          246 hp at 7,400 rpm

                          250 hp at 7,500 rpm

