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PfeifferPartner is known as the
independent and objective
specialists and experts in planing
Hot Spring Spas, Water Parks and
commercial recreation and wellness

PfeifferPartner works within EC and
internationally in project development,
planing, realization and operation of all
ranges and types of water leisure plants.

From Green Field Projects of Hot Spring Spas,
full-year-spas or summer-spas to §
the revitalization of public or hotel spa’s. |
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In the past decades of our activities
we planned, engineered and supervised
over 150 comm__epcé‘i 1




== _T ~ Since'l did my: first peol in 1988
=3 [o Ras changed in the technologies
“Qfﬂsyst.ems Tcmd water treatment.

o serye the guest
T aﬁa”ttéﬁr water

We designed attractions as

the beach with rolling waves,

and the ,, “ that

have been approved and often repeated.
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Well desighed and therefore successful spas offer an operation
time of about 14 - 16 hours per day and an according number

of guests. = fr=——=
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Only anfoptimum flow Bystem ¢an || I RS- S

maintainithe renewal ot pool water
withm shortestitimes jand [
over the whale surfdce: |

has ta be calculated according ta
several dimension parameters.

i hegnight capacity,

N = Parsans /h

A = Pool Area [m?] a
a = pool surface f person [1/m?] N A xn
_ . 3 Q _M-n _ Tl=n —[m3lh]
k = treatment depending factar [1/m?] l-n =", ~ =
k al—.".' x k
Beckenart Waszariefe | YWasserflache |Nennkelastung N | Veolumenstrom
je Person g /01 [
[ [me]
Schwimmerbecken =135 45 (2272 4 0222 4
- H—
e ] mt= &
MNichtschwimmerbecken 0,6 =135 2.7 0.37 p 037 A
s s ] —
Hit b m=h k&
Warmsprudelbacken =1,0 1 Sitzplatz 3o, 15 .,
{begrenzte Nutzung) E’* Y FM
Warmsprudeibacken =1,0 0 ” .
(kombinierte Nutzung} "';,—‘*k xF ‘h—ﬂ"
eigane Aufbersitung -—
Warmsprudelbecken =1,0 Lo 2 o .
{kombinierte Nutzung) F"‘"" =k ;"‘I
angeschlossenea Aufbe-
reitung
ebeck =135 4
Therapiebecken ; ‘}‘"“”‘V }I--x.tf
' )

Example Kombi-Pool 25 10 m with 2 zanes:

1. Mon swimming [D<1,358] 10 x 10 m
2. swirmming [D=1,3584] 15 ®x 10 m

100 m?2
150 m?2

Capacity acc. to DIN 19643:

Aq =100 rm?
Q:l:ﬂ:ﬂix”:M:?almEIh 1=1.-‘h i
E o ay=xhk 2,7=05 n
a;=2,7 m?
k=08 m>
a2 A00=d ooph
o 277
Bz = 160 M2
Q==&=_-=1,>cn= 150 =1 — &7 mi i |‘|2=‘1.-"h
L4 g =M 4.5 =05 Az = 4,5 m2
T ko=0,6 m”
o= 2lamm 150 =l oo

Total capacity according to DIN 19643 is: 0 = Q, + Q, =74 m3rh + 67 m3/h = 141 m3sh
M="HM,+k;=37 h'+ 33 b7 = T0O b Persons per Hour

E.2.: When the circulation iz kept for 24 hours, 1.680 guests per daw mawv usze the pool..
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\ Generally there are two possibilities

to maintain circulation through the pool

Depth > 1,35 M : 1 Nozzle per 8 m?
Depth < 1,35 M : 1 Nozzle per 6 m?
Non affected area: Max 4 m? (3 m?)

Bottom channels: Max Distance 3,2 m

_Horizontal flow

~* Nozzle distance = e = 0,3 x B + z [m]
Nozzle position depends on geometry
Border distance= a=0,5t00,75m
Pressure = h = (mWS)

Installation height = t

t=-% D (D<1,35 m)

t=-1,50 m (D up to 2,0 m)
t=-1,50mand -3,30 m (D=3,80 m)
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\ Verticarl

Engineering and prefebrication of bottom i ings
may be handled by your experianced and skilled ygorkers.

A The real problems start when

Uy Jnately. the 1romng
emfor ent ccﬁpa"?nvﬁa% to-do..
more Nmaiamﬂg:h&at@?m

sadha pcg

A lot of work

- that will not be paid -

has to be done

-until your success

will be part of the summary
success of the project...
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S of all the engineering,
i ossible conflicts
ounting affords

Laminar flow at bottom nozzles

F
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‘g

This causes a ,,very laminar® streaming in.
Here: For example an uncoated stainless steel pool.

We should remember: The dying test shows
the distribution of desinfected treated water.....
- - N o -

= c.c8

.....and the elimination of undesired substances
- within shortest possible time..

-
L

Finally the deinking test shows the remaining weak
zones (...that will remain for the next 30 years...)
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Summary \ bottom flow

’.’ L i
¢’ Traditionally accepted
,We did always so...for the past 40 vy..

% - e Vo : : :
%?* Simple in dimension and engineering

’.’ . .

¢’ High material and work afford

o FIR N A

¢° Renovation needs| Zpd concrete layer

o2 :
¢’ Water treatment + Heating
only possible with filled pool

& 9 :
%* No Up-Drifting of suspensed particles

&
%* Zones with high different chlorination,
algae growth, sediments and ,,dirt*

\¢ . | :
** No reduced capacity (night) possible
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i While all thé*famous ,,Felsentherme® in Bad Gastein one €xisting pool had begn
= |} renovactéd witha 2nd concrete layer and a bottom flow system,

| 50 meters away,a new fun and recreation pool has been built UPLEL- -
| w

N

_.:with a ’i‘-lorizo‘ntal {(ﬂw
—Strahlenturbulenz« system,
= _'ru ured with 2 water levels.

There are no disturbing bottom inlets,

has been built as a ,,stand-alone-solutior,];
' within a definated concrete floor plat
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bulence

Osbor eynolds, when he recognized,

“that a d in a tubeggot over from laminar
itions, dependi n velocity, len
tube and a flUM depending

/,«‘ e SRy eter, the cineMatic viscosity.

A " Awas deti@écted in 1883 by the physici

s
e Al ---| for myself'eénjoyed Reynolds, Nusselt,
e ‘ R, RE IR and his colleges during the 80 s for his very
y [Fll interesting formulas in hydrodyn@ics...
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g =PIl = p 1 Stl’ hlegturbulenz . |
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w1thm the sa
Strahlenturbulenz today is used e.g. in

under water impellers, carburetors,
common rail diesel.engines or turbos.

Strahlenturbulenz has as well been used
for about 500 Mio years in nature.

id within a fluid




#16 | 22

Directed flow

of a ®luid within a fluid
*#M-‘?ﬂ‘ih

»&\\1%“

gr gran ers found out,

that th mum angle for
water in water is 15 °.

S—

Example ]

Reduced capacity (night) What does this mean in practice ?

Qd =20 mi/h ‘

Ao at Staudruck =4 MWS = 7,8 cm? 'Let S have a 190_" at the
' Reduced C = Q72 =10 m3/h World Championship Competition Pool

hD = K74 =1 mWS = yv2 =35 here in Montreal,

Vm3 = 0,327 cm/s the pool construction and the flow system.
Flow time = 6,4 min at
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water and how to maintain a circulation that offers®

Maximizing of Output of non—de'_'é'i"r_'gd-_--substahc s

Elimination of input substances.and r_eaci-'ti'q'ﬁ roducts

F

Horizontal flow

Nozzle distance =e =0,3 x B + z [m]
Nozzle position depends on geometry
Border distance = a=0,5t00,75 m
Pressure = h = (mWS)

Installation height =t

t=-%D (D<1,35 m)

t=-1,50 m (D up to 2,0 m)

t=-1,50 mand -3,30 m (D=3,80 m)
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Datum: Bearbeiter: Tabelle A
Beckenart: Plan-Nr.: Blatt:.....
1 . 3
L’(”,;‘;g’fh”;ﬁft““gmwsm’“ """""" s Depending on the capacity and the pool design
Beckenbrete:....m the inlet and pressure of each nozzle is calculated.
Staudruck:........... m Dise.......... DUSEHEIL.............
1 2 3 4 5 6 7 8=6x7 9 10 1 12 13 14 15
Richtung| Dise | Dise | qp Lange | Druckwerlust Druckverlyst in| hy |Zuleitung| qg V=356 \/E A a [Vs] \/W d
. der Zuleitung _v[ dms] d= — gewahlt
DN | (/s] | [m] | [mWS/m] | [mWS] |[mWS]| DN | [Us] [mis] [dm?] [dm] [mm]
76 | 65 | 432 3,540 6,70 0,064 0,2866 290
1T | Z7 | 65 | 432 | 6 0,042 0252 | 3792 | 65 | 432 6,93 0,062 0,2817 280
T | 28 | 65 | 432 | 6 0,050 0300 | 4092 | 80 | 864 7.20 0,060 0,2764 28,0
T | 29| 65 | 432 | 6 0,037 0222 | 4314 | 100 | 1296 | 7,39 0,058 0,272 27,0
B 1 6 0,021 0126 | 4440 | 125 | 17,28
1 |BIN| 65 | 556 | 4 0,020 0080 | 4,360 | 125 | 1668 | 743 0,075 0,3086 31,0
1 |Z4N| 65 | 556 | 6 0,028 0168 | 4192 | 100 [ 1112 | 7,29 0,076 0,3116 30,5
1 |ZIN| 65 | 556 | 6 0,022 0132 | 4060 | 80 | 556 717 0,078 0,3141 30,5
A | 1 10 0,026 0260 | 4700 | 150 | 339
A | 5 | 6 | 432 | 3 0,032 0096 | 4604 | 125 | 216 7,64 0,057 0,2683 310
-1 24 65 4,32 6 nnen noann 4o e 47ne T narT noTnd o
1 [ 16 [ 42 | 6 The market offers several programs for calculation of piping

LT

T il

systems,

pressure

loss

and pressure to assist own calculations.

TR T

e e g

£23 .
v 1 ! ! )
72 L C 74 WT135 22 :
a G i 2 M = oo Zib
Schwimmer . =
0 =141 m'/h, 10 Rinne 3 e z Z 743
L=l # Zulaurstutzen, qp= 4,32 U/s WT 1,80 o s i
—= DN 45 o =
" =
>
7¢ 77 7 7 a=85m
. i = by 3y 188U Q=112 /s qg= 556 l/s I
DM 125 DN 100 DN 20
A
o Nichtschwimmer
a.= 4315 qp= 262 /s qe= 1256 /s qs= 17,22 U/s =101 m'/h, 180 Rinre
5 Zulaufstutzen, qp= 556 U/s
DN 65 DN 80 DN 108 DN 125 ity onin!
pa7 Apais 0,1 =xQ/2 =199 1/s
al = e=6m —= DN &1
Sedimentausfrag
3+e/2
Disen-Staudruck: hg =\/B [mWws] Diisen-Einbauhdhe: WT = 135t = WT/2 Staudruck; hgz 1,6 mWS _®—
Voise = 356V 3 .56 = konst, WT =181 1=151 ] ] |
Diisen-Abs tand: e=13xB+xx=125-L75m Fliesenraster) WT= 3,80 b = 150 by = 3,31 o o' D]
Disen-Randabstand: a=015+1"1m Rechnungsqang Schwimmer Peq he2 hes
1.3 Ungiinstigster Stutzen Z¢é (L¥ngste Zuleitung) =04 hgqs ex = iy hp=hy -1 =iy

i _Ogm'/h
Disen-Volumensfrom: Wl/s

1 5

v mix Stutzen'

23 h =B =125 = 354 mWS, gewshit = 3,6 m WS = Z¢

3) Rechnungsgang gem

o—_— |

Teillastbetrieb: 0/2 2 h/kL
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J- ~Let’'s have a look at the‘competition pools in Montreal

~ The competition-pool —tike any other pool in Montreal -
has been was equiped with Strahlentu rbulenz

% flna

T LIt L T .J...r.’h u.a’-{lw o ik b nﬁ’-n;m

ok ol ol ke Al Aol ofd T

The 50 to 25 metres competition pool
has 7 pairs of Strahlenturbulenz nozzles
on each length side.

Each nozzle of each pair_,has been
dimensioned individually.

Depending on the induvidual

« Sifuation withinghe callecting
. = piping
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Practice

Let s have a look at the competition poosl in Montreal,
The competi;icion pool -like any other pool in Montreal -

hlenturbulenz.
L

&2
i rf_’?seﬂ' -
g‘g"’ m (OMEGA

Thestrantenturbulenz guarantees the
distribution of treated water, and.eliminatien
of input substances and reaction products
within shortest time.

This is what the world s best swimmers have
expecting at the FINA World Championship.

And what your costumers and operators
expect from your future pool projects !
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The Author
Karl Pfeiffer

has studied chemical technology [HTL],
worked for several water treatment and pool
engineering and design companies.

In 1988 he founded ,,Pfeiffer Engineering“ and
expanded continuously in planning public pool
plants, hot spas and water treatment plants.

In 2000 PfeifferPartner Ltd was established and
partnerships have been growing internationally
for projects

within EC, the new neighbour states and
overseas countries.

In 2005 Karl Pfeiffer was nominated by

"/; the courtyard as a permanent certified expert.

.|

For additional questions

Karl Pfeiffer | PfeifferPartner Ltd. | A-4641 Steinhaus 51 | Austria | Europe
office@pfeiffer.cc | 0043-7242-603060 | Fax 0043-7242-60306-19

www.pfeiffer.cc
We invite you,
to have a look at some of
our and some interesting and creative details in our

Photos and images © by PfeifferPartner, IWT, Gerris, Fluent, Alpentherme Bad Hofgastein,
Worgler Wasserwelt, Therme Laa, Felsentherme Bad Gastein




