Mazda Rotary 13B (Single Rotor)

a. Area per face = 40 Cu” (3 faces)

b. RPM = 7,500/ 6,000

c. 3:1 ratio of rotor to crank.

d. Sea level mass/weight of 1 cu ft of AIR is approx 0.76 lbm/cu.ft of air.

e. Air fuel ratio 14.7:1

f. Fuel weight 6 lb/gal.

g. Air velocity approx 120 MPH or 176ft/sec.

Fuel / Air Flow at 100% VE

Therefore 40 Cu”x 3 x (7,500 rpm/3:1 ratio/ 1728= 173.6 cfm 

173.6cuft x 0.76 lbm/cuft = 13.1936 lbm/min of air.

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

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

Given the above-mentioned 8.975 gal/hr, is 7,500 RPM, the same calculations for 6,000 RPM is 7.134 gal/hr.

Cruise 7.134 x 6 (lb/gal)/ .55 (14.7:1)  = 77.82 hp .
For a 2 rotor 77.82 hp x 2 = 155.64hp

a. Other previous information on a non-pp ported 13B, at 6,000rpm 14.7:1 (.55 BSFC) = 153hp, at 272.2 CFM. 

b. If you use the figure of 12.65:1 (best power .48 BSFC) you get 177 hp at 272.2 CFM.

However the PP will flow more at 173.6 CFM for a single and 347.2CFM for a 2 rotor.

Therefore the PP should produce 113 hp (single) and 243 hp (2 rotor) i.e.

153/2=76.5/136.1x173.6= 97.5 hp or best power 177/2=/136.1x173.6=112.88 hp

153/272.2x 347.2 = 195 hp or best power 177/272.2x347.2 = 243 hp.

P-Port Velocity and VE%

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

Diameter of Inlet 

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

Volume / length = 2.8933 (cuft/sec)/ 176 ft/sec = .01653 sqftx 144 ( sq”/sqft)

= 2.3672 sq” = 44.197 diameter.

Dia Can be reduced to ?  dia. with higher Velocity and increased VE%

