APPENDIX A

Mass flow calculations.

According to the data that the capacity of the process is 1000 kg per day with the solid
content 85-92%, it is possible to calculate how many kg of dry solid is got after the

process:
m
w= m—s = m; = m, - = 1000 0,85 = 850 kg/day,
p

where: w - mass proportion [kg/kg]; ms— mass of the solid [kg/day]; mp — mass of the
pulp [kg/day].

First of all it is necessary to calculate the mass of the 1-st pulp (cellulose+water, with the
solid content 10-12%):

M =M 850 a0 ka/d
w_mp mp_a)_O,l_ g/day,

The next step is to calculate how many kg per hour it is required including the information
that the working day is 8 hours:

m, 10000
Gpl = ? = T = 1062,5 kg/h,
ms; 850
Gs = ? = T = 106,25 kg/h,

where: Gp1 and Gs - mass flow of the 1-st pulp and solid per hour, correspondingly [kg/h].
For the other parts the analogical formulas and calculations were used.
The data of air flow is 50 m*/min and recalculate it to kg/hour using the equation:

Gair = Quir - p223 - 60 = 50-0,7129 - 60 = 2238 kg/h,

where: Gair - mass flow of air per hour [kg/h]; Qair - volume flow of air per minute
[m3/min]; pair??3- density of air with the temperature 223 °C [kg/m?].

According to the data that 70% of the air goes to the recirculation system:
Gairjrec = Wra * 2238 = 1566,6 kg/h,
Qair/rec = wpy 50 =35 mS/min,

where: wra - mass proportion of the air for the recirculation [kg/kg]; Gairrec and Qair/rec —
mass and volume flow of recirculated air per hour [kg/h].



Energy flow calculations.
Energy flow calculations for the water and cellulose stream Nel:
Qov = Cw "My, " Tpy + Ceer " Meey * Ty
Q, = 4,187 -956,25- (70 + 273) + 1,55- 106,25 - (70 + 273) = 1429798 kJ,
where: cw and ccer - specific heat capacity of water and cellulose, correspondingly
[kJ/kg-°C]; mw and mee - mass of water and cellulose, correspondingly [kg]; Tsi —
temperature of the first stream [°C]; Q1— energy flow of the stream Ne 1.

The other calculations for the water and cellulose streams are analogical.

Temperature of the stream Ne8 is calculated by the equation:

TSB -

Cair " Mair7 " Ts7 + Cairig " Mair " Ts1g _ Cair* (Mgir7 * Ts7 + Mgy * Ts1g)

Cair " Mair7 T Cair * Mair1s Cair * (mair7 + mairls)

671,420 + 1566,6 - 79,4

Teq = = 752534 °
58 671,4 + 1566,6 >2534°C,

where: Cair - specific heat capacity of air [kJ/kg-°C]; mairz and mairts - mass of the air
stream Ne 7 and 18, correspondingly [kg]; Ts7, Tss and Tsig— temperature of the air stream
Ne 7, 8 and 18, correspondingly [°C].

Energy flow calculations for the air stream Ne§:

Qs = Cair * Mairs * Tsg = 1,005 - 2238 - (61,58 + 273) = 197704 kJ,

where: mairg - mass of the air stream Ne 8, correspondingly [kg]; Tss — temperature of the
air stream Ne 8 [°C]; Qs — energy flow of the stream Ne 8.

Energy flow calculations for the water, cellulose and air stream:
Qov = My yqir (Cw "Wy t+ Cqir wair) *Ts12 + My, = A+ Ceor " Meer * Ts12

Q1 = 2377,88- (4,187 - 0,02747 + 1,005 - 0,97253) - 100 + 136,275 - 2260 + 1,55
106,25 - 100 = 1421185 kJ,

where: Mw+air - mass of water and air [kg]; Tsi2— temperature of the stream Ne 12 [°C];
Q12— energy flow of the stream Ne 12.



Utilities calculations.

Air heater power expended:

N = Q1 — Q10 _ 1115598 — 769223
AH ™ 3600 3600

= 96,2154 kW,

where: Nan — power of air heater [KW]; Q1o and Qi1 — energy flow of the stream Ne 10
and11, correspondingly.

Air blower power expended:

_ (Pio— P5) - Qqir _ (160000 — 100000) - 50

- = 52632 W = 52
60 595 €0 52632 W = 52,6 kW,

Nagp

where: Nag - power of air blower [kW]; Pgand P1o — pressure of the stream Ne 9 and10,
correspondingly; » — efficiency of the blower.

Exhaust fan power expended:

(P1g = P17) " Qqirjrec _ (150000 —90000) - 35

n+ 6 0,95 60 = 36842 W = 36,8 kW,

Ngp =

where: Nag - power of air blower [kW]; P17 and P1g — pressure of the stream Ne 17 and 18,
correspondingly; » — efficiency of the fan.



