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DE SPLEETJETDROGER

Fan nieuw drogeriitype voor de industrie van bouwkeramiek.
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i-:;ig::re :z;‘;ﬁ;&on I region of established flow x~2000 h
1 V=V 2 Ap/[; et discharge velacity - m/s
AP - pressure difference across :
slnt N/m
P P density of air ke /
2| 9z hw V2 Ap/fs h  slot height m
W slat width i
Yo initial volume rate of flow m /s
3 = hwW V2 Ap. 9., initial mass rate of flow kg/s
Us Ap fo Fo jet force N
Ey kinetic energy of Jet Nm/ &
Viky longitudinal velocity m/s
b F= qm‘}/., = 2hW Ap y distance from jet center-l. m
oy digtance from jet discharge m
A8y, temperature difference with
5 | E=(1/2)q V= 1/2)FV, surroundings K
ma A8, temperature difference betw.
5( /X)’ Jet core and surroundings K.
2. =75t q.  mass rate of jet flow at
6| N7\ “\/—i—- VG e "™ distance x kg/s
4 x/h 9 kinematic viscosity of air m2/g
2 Re Reynolds number =
7 1 a0 = ,/——". 7t 9'40()'/") ind.0 relates to initial jet flow
Xy~ ‘/ ' ! indol  relates to surrounding air
8 | q,,:= 0.5 qm\/x/h Vi, /(o
Reterences:
[11 Blnther,R Grundlagen der feuerungs-
9 | Re= Z\f‘;h technik, Gaskursus 1964
Technigche Hochschule,
Karlsruhe.
Conditions: (2] Eck,B Technische Stromungslehre,
- air slot: wel rounded Auflage 7, 1964
.~ velacity of approach: negligible N Sprlpger Verlag,Berlin,
- gas expansion: negligible L3 Parry,d.H. Chemical Engineers’Handboaok,
- Ret B 10000 4th, edition, 1963
_ 8¢ (k/h) <2000 Me.Braw~Hill Book Company,
- Wh > 13 New York,

PROPERTIES OF A TURBULENT FREE SLOT JET

doss .EST837
f fig. EST-01
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At pressures in the neighbourhood of atmospheric pressure,
the kinematic viscosity is inversely proportional to the
absolute pressure.

Re = v 1 1 =424
v P

Reynolds Number

air velocity, m/s
: characteristic length, m
. kinematic viscosity, m?/s
cross—sectional area of channel, m?

: wetted perimeter, m
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KINEMATIC VISCOSITY OF AIR FOR AN ATMOSPHERIC ‘doss .EST837
PRESSURE OF 101,325 kN/m2 fig. EST-02
Reference:Spiers,H.M. "Technical Data on Fuel"(1962). '

jan vandervelden




\_#
e

Q,,= hWY2Ap[ (1)

O = K GV H/W V[ /1 (2)

h slot height
W slot width .
H height of entrainment channel
L length of entrainment channel
( density of air
AP pressure difference across slot
qm,initiql mass rate of flow
9 Mass rate of jet flow
k coefficient of entrainment
ind.0 relates to initial jet flow
ind.1 relates to surrounding air

k =0.94 for unhampered supply of entrained
air and L < 10 H

Conditions:
— air slot well rounded
- velocity of approach negligible
— gas expansion negligible
v - Re > 10000
- W/h > 15

References:

Giinther,R Grundlagen der Feuerungstechnik,
Gaskursus 1964,
Technische Hochschule Karlsruhe.
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PROPERTIES OF A TURBULENT ENCLOSED SLOT JET

doss .EST837
fig.EST 03
Jan v.d.Velden




L ! =
N l 19 2 35_ W0
F 1N
[kg/m} N 9, |positive
! N A8 |8y correction
ool \l\ =110 150 [ °F 8
0 N -osaraial o
N | /| B o'o F ) [10.8
100-E14
NS ="
- 7‘/ = 90-fi 0.7
| \ / =
1,000 f \‘ i =
- X I g«0-5120 g
N R = f
- \ N —r70 110
X N // = [ :
L 1 = E 05
- \ // =150 Fi00
0.950 \><_// =l
& = F fos
- [ =50 £90|
_,f/ \\\ E; -
// N =gR:
[ /_/ \\ 'E_QO '5:30 —0,3
0.9007 7 48 N =3
I A B =30 £70
N\ = I T e V2
7// Alx N =Ry
AN =r20-460
» // \i ; :— —0.1
e =Ho 50
0850 |~ = 1L \\_ % 3
u N = F 0,0
1. --];o 40 |
¥ (. 10 15 20 25 30 3% o Ax{g/kg]
| 1
1.7!‘2 LEI III’{)l 1 |3.[SI T 13[)1 T |2L| 1 |2$|Ill1[51il IILI T l-,l =~ x [g/kg]
¥ water content of air per kg of dry air g/kg
Ax capacity of water absorption of the air
up to a relative humidity of 0.8 g/kg
8,wet bulb temperature °C
; dry bulb temperature °C
AB psychrometric temperature difference °C
(" air density kg/m?
References: Mollier diagram for humid air.
INTERRELATIONS OF AIR CONDITIONS IN ADIABATIC  doss.EST837
DRYING PROCESSES,AT AN ENTHALPY LEVEL OF fig T 04
165 kJ/kg OF DRY AIR. Jan /¢lden




_y VH= 80 N/m?

16
air velpcity, )
m/s
at °C /
14 ,///’,,
124 teell _main ducks
ff//fﬂf#f”ﬂ VH=40 N/ﬁnz
10

4 brlanches
/ main ducgts
aL VH=20 N/m?2

brickwork| main flues

A manifolds
6 o=

Ackwork branchy
of main |(flues
) /"I;i‘:ork

- manifold/__vrw 5 N/m?

-~ VH=10 N/m?2

/
Mx i
2l : —eVH=1,25 N/m2
0
0 100 200 300

—e—temperature ,0,°C

Standard Industrial Indoor Climate:

- air temperature : 15° C
- relative humidity : 60%
- density : 1,22 kg/m?

f.v?

1 2
5 in N/m

VH = velocity head =

f = density, kg/m?
= air velocity, m/s
1 N/m?2 = 0,01 mbar = 0,102 mm H,0
.I"l
EST837
RECOMMENDABLE VELOCITIES IN AIR DUCTS fig.EST 05
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manifold supports §;
10 R R T i e 7I
Q> |
>~ Vxe qm(max)- C(max) Qo
Vxy = 0.3 M/ A &
_ suplf:;cl)}l: area _ ///// products
trai ir «—
g entrained air = -w //
’ ‘;0:;’&' "0”:‘0 Suppo;ts
slot .-‘
b e o . i .
1 =S
slot 1eggth:2.05 m ijiiji/i:/i;;<::/i;;/// products
o leag e S
dimensions in mm
X ;
Assﬁmptions:

dry bulb temperature:55°C

alr density:1.05 kg/m?

wet bulb temperature:40°C kin. viscosity:18.5x10 mz/s
height of entrainment channel: H=90 mm
JET PROPERTIES FOR Vo= 10 m/s, dp = 52,5 N/m?
A Enclosed Jet Free Jet
h - 9mo C—max 9y Max Vxy = 0.3 m/s
X Vxe
mm kg/s _— kg/s mm m/s
9 0.1937 2.972 0.576 233 4.91
10 0.2152 2.820 0.607 231 5.20
11 0.2368 2.688 0.636 228 5.49
12 0.2583 2.575 0.665 227 579
QEI\PROPERTIES FOR Vo= 12 m/s, Ap = 75.6 N/m?
h Amo C—max d,, max Vxy = 0.3 m/s
X Vxe
mm kg/s —— kg/s mm m/s
9 0,2325 2,972 0.691 225 6.00
10 0.2583 2.820 0.728 223 6.35
11 0.2841 2.688 0.764 221 6.69
12 0.3100 2.975 0.798 220 7.01
REQUIRED VELOCITY IN FREE CROSS SECTION (0.2x2.1) := 1 m/s
REQUIRED CAPACITY PER JET: 0.2x2.1x1x1.05 = 0.441 kg/s
Select h= 10 mm - and x= 200 mm
air entrainment area: 0.2x0.155= 0.031 m? per jet
capacity of air entrainment: 5x0.031x2x1.05 = 0.326 kg/s

(m/s)

POSITION OF JETS WITH REGARD TO SETTING

OF PRODUCTS IN DRYER

doss .EST837
fig. EST-06
Jan v.d.Velden




2600

R TR .

chamber wall 7/

- 73T§;/ /%%22i;/99442944/;§<?22%%%£€%;553
75 2050 =5 275 |
manifold M
Jet f S o
a

Vil

170 (170}

¥ l—\
1
| \{Jrry length 2600

2260

plate
carrier

N
,\

4200

4000
o
]

;ﬁf/:;;yt
fes) 2390
1
L
il

|

i |

alternative: 2x

200 lorry width:( 2x5p

—

350

bl |

HORIZONTAL CROSS SECTION OF DRYING CHAMBER ‘doss .EST837

WITH LORRY.

scale 1:20 Jan v.d.Velden
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AIR FLOW SCHEME FOR DISCUSSION doss, EST 837
fig. EST 08
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doss.EST 837
Fig. EST 09
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PRIZIPIENSKIZZE EINER DREHKLAPPE MIT

DREIFACHER ABDICHTUNG UND

GERINGER TORSION
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SKIZZE _EINES PULSIEREND ARBEITENDEN
SCHLITZDUSENTROCKNERS FUR TONWAREN

im Masz, 1:50

dogss. EST837
Fig. EST-10
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