
Appendix 3.2    Detailed Calculations of Emission from New Cremators at Cape Collision Crematorium

    Oa: Oxygen concentration of flue gas, dry gas

    Os: Standard oxygen concentration, dry gas

  Ca, dry, Oa: Actual flue gas concentration, dry gas, Oa

  Ca, dry, Os: Actual flue gas concentration, dry gas, Os

  Ca, wet, Oa: Actual flue gas concentration, wet gas, Oa

    Cs: Flue gas concentration at standard conditions

   Va, dry: Volume of flue gas at emission point, dry gas

   Va, wet: Volume of flue gas at emission point, wet gas

    Vs: Volume of flue gas under standard condition, dry gas

    M: Mass of pollutant in flue gas

   %H2O: % of moisture in flue gas

    Pa: Pressure of flue gas at emission point

    Ps: Standard pressure

    Ta: Temperature of flue gas at emission point

    Ts: Standard temperature

In accordance with Annex VI of EU Directive 200/76/EC,

Ca, dry, Oa = Ca, dry, Os x (20.9 - Oa) / (20.9 - Os)     (eqn. 1)

Ca, dry, Oa = M / Va, dry            (eqn. 2)

           = M / [Va, wet x (1 - %H2O)] (eqn. 3)

 Ca, wet, Oa = M / Va, wet

            = Ca, dry, Oa x (1 - %H2O) (from eqn. 3)

     = Ca, dry, Os x (1 - %H2O) x (20.9 – Oa) / (20.9 – Os) (from eqn. 1)

(eqn. 4)

   Cs = M / Vs (eqn. 5)

By standard gas law,

  Pa x Va, dry / Ta = Ps x Vs / Ts

Since Pa = Ps,

  Therefore, Va, dry / Ta = Vs / Ts

From eqn. 2 and eqn. 5,

 (M / Ca, dry, Oa) / Ta = (M / Cs) / Ts

Therefore,

  Ca, dry, Oa = Cs x Ts / Ta

From eqn. 4,

  Ca, wet, Oa = Cs x (Ts / Ta) x (1 - %H2O) x (20.9 – Oa) / (20.9 – Os)
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For Cape Collision Cremator, for any pollutant,

For 170kg/cycle line:

    Oa= 6.3%

    Os= 11%

   %H2O= 15.5%

    Ta= 393K

    Ts= 273K

For 250kg/cycle line:

    Oa= 11%

    Os= 11%

   %H2O= 12.7%

    Ta= 393K

    Ts= 273K

Therefore,

For 170kg/cycle line:

  Ca, wet, Oa= Cs x (273K / 393K) x (1 – 0.155) x (20.9 – 6.3) / (20.9 – 11)

    = 0.866 Cs 0.86565425

For 250kg/cycle line:

  Ca, wet, Oa= Cs x (273K / 393K) x (1 – 0.127) x (20.9 – 11) / (20.9 – 11)

    = 0.606 Cs 0.60643511

Exit Velocity= 15 m/s

Exit Diameter for 170kg line= 0.22 m

Exit Diameter for 250kg line= 0.3 m
The actual flow rate for 170kg line,

at 200°C=
2500 m

3
/hr

The actual flow rate for 250kg line,

at 200°C=
4600 m

3
/hr

The discharge flow rate for 170kg

line, at 120°C =
2,077 m

3
/hr 1,798 1798.10846 1.000060324

The discharge flow rate for 250kg

line, at 120°C =
3,822 m

3
/hr 2,318 2317.78732 0.999908246

Target Emission

Limits

 (mg m-3)
170kg line 250kg line

Particulates 40 1.998E-02 2.575E-02

SO2 180 8.991E-02 1.159E-01

NOx 380 1.898E-01 2.447E-01

Carbon Monoxide (CO) 100 4.995E-02 6.438E-02

Gaseous or vaporous organic

substances
20 9.989E-03 1.288E-02

Hydrogen Chloride (HCl) 30 1.498E-02 1.931E-02

Mercury 0.05 2.497E-05 3.219E-05

Dioxins & Furans (ng I-TEG/m3) 0.1 4.995E-11 6.438E-11

Air Pollutant
Emission Rate (g/s)








