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invention relates to a wastewater treatnent 5 nethod and ﬂ.‘@ Jeno AS
used herein, the term"wastewater” includes sewage and any ‘ot her

cont am nat ed water . Thus, the - treat nfnt plant may be uspfeio© k’r@ﬁ‘t"/’a
range of wast ewat ers i ncludi ng nuni ci pal wastewater and industrial 1

t ter. The inv the recycling
g?sv\g\é\?ewat er. Thi s%mm ‘&Séﬂg'apﬂlct m not excl usi ve,
application to so-called "water-m ning" plants for 15 treat rreg; Ptand of

t ter. However, the | S
i '('aW?aci lity. The ?Z{rdr;nﬂo eﬁ%ﬁ%@ﬁmmgm n approach to

p1 pe ! (
wast ewat er treatnment which is fundanentally different to . conventional

treatnmentg. Tradity, FI'EILD ()[paplﬂg\qw ENTFION been reticulated fromits

a di stanty,,"en reat ment pl ant whereat the
\7/32[ g\(,avaz gr is t reatLng present mvel{)tlé)n reltates to a curtain wall unit for constructing a

curtain wall skin of a building.

2.DESCRIPTION OF RELATED ART
10 ' A prefabricated curtain wall unit is often used as a curtain wall
component for external facing of a building on account of advantages such as
improvement in workability at construction site.
As shown in Fig. 10, a curtain wall unit 1 has a frame 4 composed of
frame members extending vertically and horizontally (a vertical frame member
15 2 and a horizontal frame member 3) and an external facing member 5 held at
an inside of the frame (such as glass plate and wall surface panel). The
external facing members 5 are disposed vertically and horizontally by the
frame 4 to constitute an exterior wall 6 of a building.
Incidentally, appearance of the curtain wall unit as the exterior wall is
20 changed by covering outdoor side of the frame exposed to borders of the
exterior facing material with a decorative panel for decorative purpose (e.g.
Japanese Patent Application Laid-Open Publication No. Sho 56-25540).
However, when an independent decorative panel is attached to the
frame for decoration, the decorative panel has to be superposed to the surface
= 2 of the frame, which resulted in structural or spatial problems such as
interference against adjacent beam and mullion and complication of
connection. _ : '
Further, various members such as glass, metal panel, inorganic
material panel can be used for the exterior facing material held to the frame,
30  the members having different thickness and end configuration. Alternatively,
the exterior facing material may be an openable window as well as fixed
facing. In accordance with the type of the exterior facing material and
- required property such as openable and fixed structure, a large number of
variations are required for the frame. Accordingly, the same frame member
35  cannot be used and parts type increases in accordance with combination of the
various differences (e.g. glass and aluminum panel use mutually different parts
for the same openable facing).
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and separated into a nunber of by-products. _ One by-product is
water of a grade suitable for irrigation, industrial applications
and the like. 25 However, this treated water is seldomreturned to its
origin due to the high cost of reticulation. The "water m ning"

approach enpl oys a smal | er "conmuni ty" fi te-specific plant which is
I ntended to "m ne" useable treated watef from wastewater originating 30
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SUMMARY OF THE INVENTION
An object of the present invention is to provide a curtain wall unit
10 frame capable of obtaining design effect superior in appearance and being
suitable for various exterior facing materials with fewer parts types.

In the present invention, a bulging portion continuously bulging from a
portion where the exterior facing material such as glass and panel are held to
the outdoor side is formed to the base member of the frame, and design effect

15  is applied to the frame itself by applying decorativeness to the bulging portion.
Accordingly, no independent decorative panel is required and complication of
structure accompanied by the decorative panel can be prevented.

~The bulging portion forms a regular pattern on a surface of the exterior
wall surface of a building with the base member of the frame being adjacent in

20  vertical and horizontal direction. - And shadow is cast over the surface of the
exterior facing material by natural light, thus obtaining appearance decorative -
effect.

.

Further, the holder is independent from the base member of the frame
and the holder is adapted to the various exterior facing material, the base
25 ~member can be selected in accordance with basic performance as a frame and
the holder suitable for the exterior facing material can be selected and
combined to the base member, thus avoiding increase in parts type.
| Specifically, the present invention is a frame having assembled vertical
frame member and horizontal frame member for holding a curtain wall unit by
30  holding an external facing member at an inner circumference thereof, the frame
further including; a base member for constituting the vertical frame member
and the horizontal frame member; a holder formed at an intermediate portion
in depth direction of an inner circumference of the base member; and a bulging
portion continuously bulging toward outdoor side of the base member, where
35 the base member, the holder and the bulging portion extend continuously along
a periphery of the external facing member; and where the holder is
independent from the base member and the bulging portion.




pi pe" treatnent plant. In that case, the smaller "conmuni ty"

pt ants need not be capable of treating the bulk of solids. _
Rat her, solids and any other 5 constituents not readily treatable or
renovabl e by the smal [ er "conmmunity" plant can be diverted to the "end
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In another aspect of the present mventlon, the aforesaid bulging

(o portion obtains the design effect and a cover member is disposed between the
bulging portions to cover the joint seal.

Specifically, the present invention is a frame having assembled vertical

15 frame member and horizontal frame member for holding a curtain wall unit by
holding an external facing member at an inner circumference thereof, the frame
including: a base member for constituting the vertical frame member and the
horizontal frame member; a holder formed at an intermediate portion in depth
direction of an inner circumference of the base member; and a bulging portion

20  continuously bulging toward outdoor side of the base member, where the base
member, the holder and the bulging portion extend continuously along a
periphery of the external facing member; and where the base member
composes the vertical frame member and the horizontal frame member by
being connected to the other base member in back-to-back manner, the

(i) 25 back-to-back connected pair of base member having a cover member between
' the respective bulging portions on the outdoor side thereof.

In the above arrangement, a dry seal member may preferably be
press-fitted between the respective bulging portions on the outdoor side of the
back-to-back connected pair of base member, the cover member being

30 attached to the dry seal member.

- Accordingly, conventional wet type seal process can be eliminated to
improve workability, and the cover member can also be attached, thus
simplifying structure of the frame.

_ In the above arrangement, the base member may preferably include a

35 reinforcing rib having either L-shape cross section or T-shape cross section
continuous in respective longitudinal direction on a side being connected to the
other base member. |



In the nitrification stage, ammonia.is reacted wwth 30 oxygen to produce

oxides of nitrogen, particularly nitrates. In the denitrification
stage, the oxides of nitrogen are broken down to their constituent
elements in t he absence of oxygen. Conventi onal wast ewat er

treatnments systens are large 35 and do not %dress the requirements of a
~plant suitable for water ‘m ning. 96/ 15991
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BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an enlarged cross section showing primary portion of first
embodiment of the present invention; .
10 Fig. 2 is an exploded view showing primary portion of the first
embodiment;
£ Fig. 3 is an enlarged cross section of the first embodiment applied to a
corner portion;
Fig. 4 is an exploded view of the first embodiment applied to the
15  corner portion;
Fig. 5 is an enlarged cross section showing primary portion of second
embodiment of the present invention;
Fig. 6 is an exploded view showing primary portion of the second

embodiment; -

20 Fig. 7 is an enlarged cross section showing primary portion of third
embodiment;

Fig. 8 is an exploded view showmg primary portion of the third
embodiment;

Fig. 9 is an enlarged Cross section of the third embodiment applied to a
(w - 25  corner portion; and
Fig. 10 is a front elevatlon showing a related art of the present
invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT(S)
30  [First Embodiment]
First embodiment of the present invention will be descrlbed below with
reference to Figs. 1 to 4.
The present embodiment has the same basic arrangement as the curtain
wall unit 1 shown in Fig. 10.  Specifically, the present embodiment has a
35 frame 4 composed of frame members (vertical frame member 2 and horizontal
frame member 3) extending vertically and horizontally and exterior surface
material 5 (such as glass plate and wall surface panel) held at inner periphery



reduction can be synergistically enployed to clarify the - biologically

treated wast ewater. Preferably, the nethod further includes:-
further reducing the pressure and enploying.the 15 further reduction in
pressure to drive a filtration and/ or disinfection process.
Preferably, the biological treatnment under _pressure I ncl udes: -
addi ng oxygen and biologically nitrifying ﬁastemater 20 under pressure to
substanti al | ﬁngye anmoni a. Preferably al so,, the biologica
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pressuri sed bmﬂsmgpctmh andaemfotcmgmhs 1081dnd 109 having T-shaped or L-shaped

10  cross section are continuously formed in longitudinal direction on one surface

. of the base member 10.

The base member 10 is connected with a joint 30 with the side having
the reinforcing ribs 108 and 109 being opposed therewith. A holder 20 for
holding the external facing member 5 is attached to a side opposite to the joint

15 30 of the respective base member 10.

In the present embodiment, a pair glass 51 is used as the external
facing member 5. Holding members 21 and 22 are used for the holder 20
corresponding to the pair glass 51.  Further, joint members 31 and 32 are
used as the joint 30.

20 A bulging portion 19 bulging continuously from an attachment surface
of the holder 20 over the connecting portion of the joint member 32 is
respectively formed to the outdoor side end of the base member 10. Dry seal
member 41 and a cover member 42 are disposed between the respective
bulging portions 19 to cover the connecting portion of the joint member 32.

25 A recess 211 on indoor side end of the holding member 21 is fitted to a

~ protrusion 101 of the base member 10 and an intermediate portion thereof is
clamped by a screw 213 to the base member 10, so that the holding member
21 is fixed to the base member 10 at two locations. The holding member and
the base member 10 form a box hollow portion 18.

30 Two rows of hook 221 on indoor side end of the holding member 22
are engageable to two rows of hook 214 of the holding member 21. By the
engagement, the holding member 22 is stopped relative to the holding member
21 not to be separated toward the outdoor side.

‘The pair glass 51 is disposed between the holding member 21 and the

35 holding member 22 prior to attaching the holding member 22, so that the pair
glass 51 is sandwiched between an elastic member 215 of the holding member
21 and an elastic member 222 of the holding member 22.
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4 pressure reduction neans for receiving wastewater treated
by the pressurised biological treatnent neans, the pressure reduction
means constituting a dissolved gas flotation unit for clarifying the
treated water. 5 Preferably, the plant includes further
pressure reducti on neans, the further pressure reduction neans

being a filter. Preferably, the pressurised. .biologica .
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Incidentally, the holding members 21 and 22 are also elongated
member made by extrusion-molding of aluminum alloy.
An end of the joint member 31 is fitted to a recess 102 of one base
10 member 10 (left in Fig. 2) and the other end of the joint member 31 is clamped
to the other base member 10 (right in Fig. 2) by a screw 312. Accordingly,
indoor side of the pair of base member 10 is mutually connected.
A protrusion 321 on one end and intermediate protrusion 322 of the -
joint member 31 are respectively fitted to a recess 103 and 104 of one base
15 member 10 (left in Fig. 2), and a protrusion 323 on the other end is fitted to a
recess 104 of the base member 10 (right in Fig. 2). Further, an auxiliary
member 324 is disposed along the protrusion 323 and is fixed by being
_'clampe.d by a screw 325. At this time, rib 105 of the respective base member
10 is sandwiched between the auxiliary member 324 and the joint member 32.
20 The outdoor side of the pair of base member 10 is mutually jointed by the
fitting of the recess and the protrusion and by being sandwiched by the rib
10s. .
The joint members 31 and 32 may preferably be elongated members -
made of extrusion-molding of aluminum alloy, or alternatively, may be pieces
25  disposed at a predetermined interval. Further alternatively, the joint members
31 and 32 may be made of other material such as stainless steel alloy and
plastic molding. -
The dry seal member 41 is made of elastomeric material such as rubber
and has a sawtooth portion 411 on both sides thereof. Distance between
30 pointed ends of the sawtooth portion 411 on both sides is sufficiently larger
than interval between portions adjacent to outdoor side ends of the rib 105
when a pair of the base member 10 is connected. Accordingly, the dry seal
member 41 is press-fitted to the portion from the outdoor side to be stopped
by frictional force. '
35 The cover member 42 is an elongated member made by
extrusion-molding of aluminum alloy, which includes a flat exterior portion
421 and an insert portion 422 formed at the back of the exterior portion 421.




deoxi di sed wastewater under pressure to substantially 20 renpve sol uble

oxi di sed ni trogen. Alternatively, the pressurised biol ogica

t r eat ment means may be totally aerobic for BOD renpoval only.

In the preferred enbodi nent the plant further i ncl udes: - 25
recirculating neans for recirculating a _first portion of the
nitrified wastewater. Pref erably, t he nitrifying neans is a
flui di sed bed .reactor Preferably, the pressure reductiaon

means is a surBedBsqrhpertion 422 has as arrewlisagl shapgeat appainted enditheseof, which
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PCT/ AU95/ 00764portion 19 to affect the appearance of the frame 4. The surface of the
exterior portion 421 may be direct surface of the aluminum alloy as in the base
member 10 and the holding members 21 and 22 (other exposed portions), or
alternatively, may be painted in a specific color or may be attached with a
10  sheet of a predetermined material. :
The base member 10, the hollow portion 18, the bulging portion 19,
the holder 20, the dry seal member 41 and the cover member 42 continuously
. surround the entire periphery of the respective exterior surface members 5, i.e.
the pair glass 51. '
15 According to the present embodiment, following effects can be
obtained. _ _ .

The bulging portion 19 casts regular pattern on the surface of the
exterior wall of the building 7 by the vertically and horizontally adjacent base
member 10 of the frame 4. Or alternatively, shadow is generated on the

20 surface of the external facing member 5 by natural light, thus obtaining
appearance decorative effect. |
. Further, disposition of the cover member 42 between the bulging
portions 19 further ameliorates the appearance. '

On the other hand, since the holder 20 is independent from the base

25 ' member 10 and the holder 20 is collectively adapted to the external facing
member 5, the holder 20 suitable for the exterior facing material 51 can be
selected and used, thus avoiding increase in parts type. For instance, in the
present embodiment, the holding members 21 and 22 are selected for the fixed
pair glass 51 and combined to the base member 10, so that the fixed pair glass

30  curtain wall unit 1 can be obtained.

Since the hollow portion 18 having box-shape cross section is formed
between the holder 20 and the base member 10 when the holder 20 and the
base member 10 are connected with each other, the hollow portion 18
continuously extending along the periphery of the external facing member 5,

35  strength of the periphery of the exterior member 5 and curtain wall unit 1 can
be secured.

Since the dry seal member 41 is used, conventional wet seal process




5 wast ewater to substantially renove dissol ved oxygen;

denltrlfylng means for biologically denitrifying the deoxi di sed
wastewater to substantially renobve soluble oxi di sed nitrogen; 5
oxygen addition neans for adding oxygen and nitrifying neans
for biologically nitrifying the denitrified wastewater under
pressure to substantially remove anmoni a;8 pressure reduction
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10 [Application of the First Embodiment to Corner Portion]

In the above-described first embodiment, a corner member 60 shown
in Figs. 3 and 4 can be used in applying the curtain wall unit 1to a corner
portion of a building. .

- The corner member 60 is formed in a square pole shape, and the base
15 member 10 is connected along adjacent two surfaces thereof. Accordingly, a
pair of the base member 10 is mutually connected at a right angle and the pair
glass 51 (the external facing member 5) is held orthogonally by the holding
members 21 and 22 (the holder 20) attached to the respective base member
10. :

20 The corner member 60 has an inner member 61 having Y-shaped cross
section and an outer member 62 having W-shaped cross section, respectively
being elongated member of aluminum alloy. A pair of end portion 611 being
open in Y-shape is formed on the inner member 61. Ribs 621 are formed on
two locations on bottom of W-shape of the outer member 62. The pair of

26 end 611 is set along the corresponding ribs 621 and is mutually bonded by
screws 612 at a predetermined interval, so that the inner member 61 and the
outer member 62 are formed in hollow pipe having square cross section.

A pair of protrusion 613 is formed on a bottom of Y-shape of the inner
member 61. The respective protrusions 613 correspond to the aforesaid

30  protrusion 311 of the joint member 31 (see Fig. 2), respectively capable of
being fitted to the recess 102 on indoor side of the base member 10. The pair
of protrusion 613 is arranged orthogonal with each other in accordance with
orthogonal arrangement of the base 10.

__ A bulging portion 69, a recess 624, a rib 625 are formed on both ends

35  of the W-shape of the outer member 62 as the bulging portion 19, the recess
104 and the rib 105 of the base member 10 (see Fig. 2), which are connected
to corresponding base member 10 through the aforesaid joint member 32.



.renpve ammoni a; recircul ation neans for recirculating a portion of
the nitrified wastewater to the mixing neans; and 30 ' pressure
reducti on means for reducing the pressure of another portion of the
nitrified wastewater for solids renoval by dissolved air flotation.

BRI EF SUMVARY OF THE FI GURE 35 - In ordeF that this invention nmay be
nore easily understood and put into practical effect, reference wll
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perspective; abefvéH the bERINEPbrtion 19 of the base member 10 and the bulging portion
69 of the outer member 62 disposed parallel with each other. Description for
respective members is the same as those described so far, and is omitted here.

Using the above-described corner member 60, the arrangement of the
first embodiment can be directly applied to the corner portion, thus enlarging

10 application range.
Further, since the corner member 60 has a simple construction
composed of the inner member 61 and the outer member 62, the corner
. member 60 can be utilized for the other external facing member 5 without
increasing parts type by exchanging the base member 10 or the holder 20.
15 [Second Embodiment]

Second embodiment of the present invention will be described with

reference to Figs. 5 to 6. _ '
. In the present embodiment, a part of the external facing member 5 is
openable in contrast to the external facing member 5 of the aforesaid first
20- embodiment having fixed arrangement. Accordingly, different component is
' used for the holder 20 for adapting to the external facing member 5 different
from the first embodiment. |

In the present embodiment, the base member 10, the bulging portion
19, the joint 30, the dry seal member 41 and the cover member 42 are the

25  same as the aforesaid first embodiment. Accordingly, description therefor is
omitted and only parts different therefrom will be described below.

In the present embodiment, the pair glass 51 is used as the external
facing member 5. The pair glass 51 at the center of Fig, 5 is fixed and the
same holding'members 21 and 22 as the aforesaid first embodiment are used

30  as the holder for holding the pair glass 51. On the other hand, the pair glass
51 on both ends in Fig. 5 is openable and holding members 23, 24 and 25 are
used as the holder 20.
The holding members 23, 24 and 25 are elongated members made by
~ extrusion-molding of aluminum alloy. '
35 The holding members 24 and 25 are attached to the periphery of the
' pair glass 51 and are corresponding to window sash frame, the holding
members 24 and 25 being supported openably relative to the holding member



| abell ed as "Module 1" and a tertiary treat nent |abelled ~as "Mdule 3"

are i ncl uded. 10 BEST MODE The primary treatnent involves

upt ake of wast ewater and primary processing (eg sedi nmentation,
screening) in the conventional manner. Prinmary treated wastewater is

t hen punped to "Mdule 2" for secondary trea nt. 15 The tertiary
treatnment involves filtration by conventional neans, e.g. o
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10 member 10 in the same manner as between the holding member 21 and the
‘base member 10. -

A packing 234 is attached to an indoor side end of the holding member
23 remote from the base member 10 and another packing 235 is attached to
the outdoor side end. The packing 234 and 235 are continuous body made of

15  elastomer such as rubber, which abuts to the holding member 24 to secure
sealability when the pair glass 51 is closed.

A hollow portion 241 extending orthogonally with the pair glass 51 is
formed on the indoor side of the holding member 24 to secure strength as the
aforesaid window sash frame. A step shape for receiving the pair glass 51 is

20 formed on the outdoor side of the holding member 24 and a plurality of row of
packing 245 is attached to the step shape. The packing 245 is a continuous
body made of elastomer such as rubber, which is in close contact with an end
surface of the pair glass 51 (first row) and indoor side surface adjacent to the
end (second row).

25 The holding member 25 has two rows of hook 251 engageable to two
rows of hook 244 of the holding member 24. On account of the engagement,
the holding member 25 is stopped so as not to separate from the holding
member 24 toward outdoor side.

The pair glass 51 is disposed between the holding member 24 and the

30 holding member 25 prior to attaching the holding member 25, so that the pair
glass 51 is sandwiched between an elastic member 245 of the holding member
24 and an elastic member 252 of the holding member 25. The holding
members 24 and 25 are connected by thus sandwiching the pair glass 51 as in
the above-mentioned description of the holding members 21 and 22, and

35 -description thereof is omitted here.

The pair glass 51 is held by the holding members 24 and 25, and the
holding members 24, 25 and the pair glass 51 constitute a window openable



The tenperature of the wastewater at various points in the system may
be controlled by heating nmeans 22. 35 Whilst heating neans 22 is

schematically illustrated as an induction coil, it can take any form
e.g. heated reactor jacket, and can be |ocated at any point or points
of the system 11 _

PCT/ AU95/ 00764 7 Conbi ned fl ow 44

is fed to d i dat.i on | aps. .12 where di ssql ved oxygen is biologically
Stri pped 1 om TelatuE b o ofiaRmember 28 dnd he haseaneBtadsol ved osygen | n
exiting flow 46 is fAfcectcgnglta th@p;@esient ehitfodineat ,eme(‘s'ﬂméegllﬁgvgﬁléﬂ%i se'dand of
t he wast ewat er_j f. e a nia.and solu

ni 1(:a rogen | evel gﬁcgyeg-dégcn@escgﬁmqi %93\%%&@%?9@&&{{?%4%3@Wﬁh{3 eXiggnal
sol ubl e oxfatiisg thembengambe snade imoianyopertabie svindowe \thus satisfying request

nitrite may al nt. 10 Flow 46 is introduced to denitriftying
neans 14 Wxﬁl chﬁﬁ‘t&}tgétgéﬁ't he formof a fluidised bed biological reactor

whi ch al so oper at es Ruarther; theugh a part oftheexteonalfacingomember is fixed window
and another part is openable window, the frame 4 such as the base member 10

and the joint 30 is common to both windows. Accordingly, different window
type can be dealt with by switching the holder 20 between the holding
10 members 21, 22 (fixed type) and the holding members 23, 24 and 25
(openable type).
Accordingly, desired various curtain wall unit 1 can be manufactured
. with fewer parts type.
[Third Embodiment]
15 Third embodiment of the present invention will be described below
with reference to Figs. 7to 9.

The external facing member 5 of the present embodiment is a wall
surface panel including heat and sound insulation member as opposed to the
external facing member 5 of the aforesaid first embodiment made of

20 light-penetrating glass material. = For the object, the present embodiment uses
different component as the holder 20 for the external facing member 5
different from the first embodiment.

In the present embodiment, the base member 10, the bulging portion
19, the joint 30, the dry seal member 41 and the cover member 42 are the

25 ' same as in the aforesaid first embodiment. Accordingly, description therefor
will not be reiterated and only different components will be described below.

A wall surface panel 52 is used as the external facing member 5 in the
present embodiment. A glass wool 53 for securing sound and heat insulation
is attached to a backside of the wall surface panel 52. Further, an inner panel

30 54 is attached to indoor side. The wall surface panel 52 and the inner panel
54 are respectively made of facing of aluminum alloy or laminated material
having surface material with various textures formed thereon etc.

A holding member 26 is used as the holder 20 for holding the wall
surface panel 52, the glass wool 53, and the inner panel 54.

35 A protrusion 261 on indoor side end of the holding member 26 is fitted
to the recess 101 of the base member 10. A rib 262 extending toward the
base member 10 is provided at the center of the holding member 26, and a



kpa; and preferably 500kpa. Deoxi dati on and denitrification may
occur in a 15 single reactor (refer to dotted |ine extendi ng between

reactors 12 and 14). Deni trifying nmeans 14 biol ogically converts
sol ubl e oxi di sed nitrogen (primarily nitrate) to gaseous
ni trogen, sone of which is vented to foul air o treatment 20 20 but nost of
which is retained in solution. EX|t|?\g fl ow 48 has sol ubl e

R e L oo anfif end of T PRIER aIcHE DuaRg Fhebesemeanar it 14 bélamped to

t he amoni a | evilie basaranembesiérby alstewmngAgcéﬁhﬂgl Vﬁl@ﬁgmn%fh%f | Bér 26 1s
f ed S es

Pl on 48 1.0 ged}d fild M A0 RIS 1@ & lobASR. , Thd BEIiRk Beihpll d6d

to 1000 kpa, ari@ie basepnembenbOyfosmokpax lmllogepomom 8. for m of conpressed

air 30 30 iss injectg rilf‘284ré5&éﬂcf1 18y Qs mé vided af 48"
pressure of the n|tr| o U %ﬂ ? %ﬂdg?
di ssol ved. PURW 6?{/@’@4@ %Oﬂthﬂ h@ldm memb@e% A pomted kindroffthe mip B64ns

1 ow 50 has, amrs e oot He o %E’“’@?ﬁq?n%%’%%%@ AOnbEr syltuR it
zero whi | st §Bﬁl}§5|21.§ @&Id’iﬁds q’ﬁl 18-ssol ved oxygen | evel s
have been raised. AnyAnipn265 @xoéncﬁﬂggmsd Bppobite side of the base member 10 is
10  formed adjacent to the indoor side end of the holding member 26 and another
1ib 266 is formed adjacent to the outdoor side end of the holding member 26.
The wall surface panel 52 is fixed from the outdoor side with a
periphery thereof being in contact with the rib 264 of the holding member 26.
A joint 267 which is so-called a “structure seal” of, for instance, silicon rubber
16 type is attached to the outdoor side of the rib 266, thus securing adhesion and
desired sealing property.
The glass wool 53 is fixed to the panel 52 from the indoor side.
The inner panel 54 is fixed to the rib 265 from the indoor side.
According to the present embodiment, the same effect as the aforesaid
20°  first embodiment can be obtained, and, furthermore, the wall surface panel 52
' etc. can be used as the exterior surface member 5 instead of the
light-penetrating glass facing material, thus easily obtaining dlfferent design
effect.
Further, by providing the glass wool along the wall surface panel 52,
25 sound and heat insulation property required for the exterior wall surface can be
secured. :
Further, the frame 4 portion is common in spite of change in
arrangement in accordance with design and functional requirement, different
window type can be achieved by switching the holding members 21 and 22 of
30  the holder 20 into the holding member 26.
Accordingly, desired various types of curtain wall unit 1 can be
manufactured with fewer parts type.
[Application of the Third Embodiment to Corner Pomon]
When the curtain wall unit 1 of the above- described third embodiment
35  is disposed to a corner portion of a building, a corner member 60 can be used
as shown in Fig. 9.
In Fig. 9, the wall surface panel 52, the glass wool 53, the inner panel
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8 vented to foul air treatnent 20. Exiting flow 50 is divided
into recirculated flow 42 and flow 52 which is fed to reduced pressure
means 18 in the formof a surge tank. 5 Phosphorous renoval from .
flow 52 is achieved by chem cal additign at point 24. The
proportion of wastewater which is recircul ated Is controlled to achi eve

desired perfor nti.ci pated_t hat ,tple ratio of flow 40 to

It i
flow 42 will b P i8¢ compasicat of she third egbodiment is eld tostheshasecmerthestiGbn
means 18 is optiretigh thké helding me¢ebeti26. ofPdir 3P e respeeeiepabels 4P KRabagind

' he di l ved ' I 5 f
ol ution. "1 n Tsperch s brehaEa bl it RRedI5 Eo0n the srenecpAgion, The corner
pressurised gamesherédisonsed for danpecting$he ipdir of the basermembet 1) atlilescorned

air flot atiyn(y@hgﬁ occurs due to t he reduced pressure. That is,
bubbl es are for ned Whi ch bond to solids and float themthe top of the

pressure r educt i Bh¢ feEney mpatbeai6Q isshe same antheedne paevioushyndesaribezhin
the wastewat efhe d@ilibation of g Crfer gSﬂ?cgﬂ iPthe fiR3Stbddiment (SEL¥5E' $3ht%).
takes the for rTinof)ther %%x%l%, Eh%néifi’ec}egge %rertowgér? the third and the first embodiment is
the external facing member 5 and the holder 20 corresponding thereto, and the
10  base member 10 is completely the same. Accordingly, it would be readily
understood that the same corner member 60 can be commonly used for the
same base member 10. :

By utilizing the corner member 60, the same arrangement as the third
embodiment can be applied to the corner portion, thus enlarging applicability.

15 Further, since the corner member 60 has a simple arrangement '
composed of the inner member 61 and the outer member 62, the corner
member 60 can be used to the other external facing member 5 by exchanging
the base member 10 or the holder 20, thus not increasing the parts type.
[Modifications] | |

20 Incidentally, the scope of the present invention is not restricted to the

' above-described embodiments, but includes modifications etc. as long as an
object of the present invention can be achieved. .

The base member 10, the holder 20, the joint 30, the cover member 42,
the corner member 60 etc. are not restricted to the extrusion molding material

25 ° made of aluminum but may be made of other material such as stainless steel
and by plate bending process as long as required function of respective
components can be achieved. :

Further, any desirable elastomer material such as rubber may be used
for the dry seal member 41, other seal member and packing, which can be

30  determined in accordance with the material used for the other components.

In the aforesaid embodiment, an arrangement made up of the base
member 10, the bulging portion 19 and the holder 20 of the present invention
is applied to both the vertical frame member 2 and the horizontal frame
member 3 of the frame 4. However, the arrangement of the present invention

35 may be applied partially and/or to either one of the vertical frame member 2
and the horizontal frame member 3.

The dry seal member 42, the reinforcing ribs 108 and 109, and the



flow variations during backwashing of tertiary filters. Flow 54 is
removed from pressure reduction neans 18 and passed via control valve
28 to the tertiary process. 25 . It will be recalled that pressure
reducti on neans 18 - operates at a pressure 100kpa. Accordingly, the
tertiary process (filtration) nmay be driven by a further pressure
reducti on. For exanple, the downst ream si d& of the filtration nmay be
at anbi ent press Subsequent tg 30 filtration, the treated

wast ewat er is dﬂfﬁiqwmr@analrﬁjare aw@ll@%@lrrpng@menbo the peesent invegtion, whiclwo

96/ 15991 can be employed in accordance with tl'?gé 9&71§A4xmrplementatlon

9 The foII |s vzg ¥ ?&xﬁ (hQ%/ based

on the ratio of fl ow e OB%SF’\?E MOPAImGE S fo t ctUTFT Pﬁfti(?}]’dh!f not

actual val ues nmecessary.to cd‘ﬂ(ﬂEEt the firler membea6dramehesowrteeremisér 62 ¢ 86

per 11tre. 5 the hollow pole. The hollow portion may be formed on the either one of or
both of the inner and the outer members 61 and 62 in advance.



5 o AMMONI A NI TRATE BIOCHEM DI SSOLVED

OXYGEN OXYGEN ' DEMAND 10 Conposition
of Fl ow 40 30 0 150 0 Conposi tion of Fl ow
42 0 15 - 10 , 40 15 Composition - of Flow 44
15 ' 75— — 20 Conpgsi tion 20 of Flow 46 15
7.5 - 60 nposi tion of Fl ow 48 15 100
0]
A Hllfﬂﬂﬂqmuﬂﬂmummd.wgwmé&mgdnsm. e
provi des advant ages over nore conventi onal wast ewat er t r eat ment

processes by provi dyngaf'nRAhY BBLERBI v al frame member and horizontal frame
member for holding a curtain wall unit by holding an external facing member
at an inner circumference thereof, compnsmg
a base member for constituting the vertical frame member and the
horizontal frame member;
a holder formed at an intermediate portion in depth direction of an
inner circumference of the base member; and
10 a bulging portion continuously bulging toward outdoor side of the base
member, _
wherein the base member, the holder and the bulging portion extend
continuously along a periphery of the external facing member; and
wherein the holder is independent from the base member and the
15  bulging pOI‘thH

(w1

2. The curtain wall unit frame according to Claim 1, wherein the holder .
fixedly holds the external facing member.

20 3. The curtain wall unit frame accor’ding_.to Claim 1, wherein the holder
holds an openable external facing member.

4. The curtain wall unit frame according to any one of Claims 1 to 3,
wherein a hollow portion having box-shape cross section is formed between

25 the holder and the base member when the holder and the base member are
connected, the hollow member also extending along the periphery of the
external facing member.

5. A frame having assembled vertical frame member and horizontal frame

30 member for holding a curtain wall unit by holding an external facing member
at an inner circumference thereof, comprising:

a base member for constituting the vertical frame member and the
horizontal frame member;

a holder formed at an intermediate portion in depth direction of an
inner circumference of the base member; and

a bulging portion continuously bulging toward outdoor side of the base
member,

2
K



tenperature control which can help optimise treatnent. It wll reduce
resi.dence tine | achieving high 35 quality wast ewat er ef fl uent,
featuring enhanced nitrifi i on and i nproved phosphorous renoval

capacity. Ituum e bstantially | ower sludge yield with

low organic - U8 myﬂm[jﬂw t abl e ffg di rect horti cul tural
use. It also featurés \H r#uak m nation 40 of odours due to contai nnment
in vessels which can

e . .vented to,fou ir.trea nt. ... . Th -
conbi nati on of r educ@a“?@‘eﬂ the hase, mpmbey; é‘ﬁahmdemfg@ gﬁ%b@lg@gﬂoﬁéﬂ? extend
qugl ity, elnlhan:oeﬂtiaubwly alengagperiphervidftthatextérmahfing onerhbex andsh,
substanti a ower >
superi or yodour C%efr%{n”@@é’oé’s'g‘éx%xgp@egpz o(lr:@yn;% $ glhgfy%gtﬁ %%ﬁ?%@gk%@ger a.nd t%
96/ 15991 horizontal frame member by being conpertedwoshe @iber base member in
10 Much s [V | (.l & e | : t ;
more convent onabké‘?oﬁééﬂiﬁfsa%@%%%@?“”%‘?’ib@aﬁ EoREEALR DAL A PR ember Baving

urban and sel e@CQYeIUBEMDET between tharaspective balgingpagtipps opHbgoutdoor side
exhi biting spahébf or aesthetic

6. The curtain wall unit frame according to Claim 5, wherein a dry seal

10 member is press-fitted between the respective bulging portions on the outdoor
side of the back-to-back connected pair of base member, the cover member
being attached to the dry seal member.

7. The curtain wall unit frame according to Claim 5 or 6, wherein the

15 base member includes a reinforcing rib having either I.-shape cross section or
T-shape cross section continuous in respective longitudinal direction on a side
being connected to the other base member.



. 5 constraints. Smaller construction also lends itself to nodul arity

and decreases site preparation requirenents. One feature of this

" preferred systemis the use of - fluidi sed beds for the biological
reactors. Fl ui di sed beds enploy small granul ar nedi a upon which .
bi omass is 10 established. The effective,_concentration of bionmass
reaches very high | evel s because of the many”t housands of di screte
particles present in the bed. The vvastevvgter fl ows up through the bed
and the bed is fluidised either due ABSHRALET oc | ty of the wastewater

flowitself or with 15 assistance fromair in aerobic systens. The
fluidisation of t.he. bed results in extr | y good.cqnt.act of the
wast ewater with the #e?f%fnﬁi éni’&f?g mﬁspﬁﬁ}l,egfﬁg ébl”&E‘i“?ﬁ’g amenamgfr@q;f 25 and
L ! u; _d: sed bed hatizontad framgginemtwrodrforarslding af eaithin &tk unflesi Ryblhcﬂﬁiﬂ@ian
1ofillne r : . £ 1 ortant tnat .t :
bi of i I mt hicg;hnégtgnrl%n%?wsf ﬁ“’m?:%@%}ﬁ‘g&f C‘F‘f‘ll{nfetfﬁ?‘ge l‘ﬁ%&‘&f B proyided; where a
growth is base: eerber 10 agheldera20nanida apbuigingepoitran ek eof theiframe 4
and accordi ngl td [ . e
fluidisation ofoéﬂ@%%?g rgggll@%eﬁsé}z%% dﬁbg%éé%ggg%éﬁgﬁﬁe@ﬁé ‘bed can
expand and overfl ow Srhotl‘ill% 1s miepepdent from the base mesalen 1Q anddhe badging
secondary and pertidr19, and idhedplemteantixed and GSet i
secondary 30 i ofi I,Echcebnt rlol t%l%es bhge;B_Lsgra&nl;gf gqgsw?t??%?ﬁ?jaﬁc?ﬁéﬁé}bbgpi
scours whith are capabtPHF R §0¢ LuiesHIg yertical Jframenmember and the
particles. Therizental draméimémber dynbeilg connected with the other base member in
back-to-back manner. A cover member 42 is attached to an outdoor side of a
pair of back-to-back connected base member between respective bulging
portions. ' '



whi ch may be an inpellor punp, inducts particles and mechani cal |y
abrades them before returning them 35 It is estimated that the
concentration of biomass in fluidised beds is approximately ten timnes
t hat of concentration fixed gromh reactors or suspended grow h
systens. Hence, nmuch hi gher volunetric | oadings can be WD 96/15991
PCT/ AU95/ 00764 .achi eved. A second feature of the preferred
systemis the use of pressurised reactors to enhance b|olog|cal
activity, in particular nltrlflcat|0n1/ rmtrlflcatlon is the 5
conversion of ammonia to sol ublg oxidi sed trogen iJ st _
denitrification is the conversi of sol ubN{oxi di se “oAj trogen to
gaseous nitrogen). It has been nst rat ed t hat e pt jenr~of a
biofilm under a pressurised i spher e creasestne rate of
nitrification by 10 appr oxi _;u" 74 son with
operati on at atnospheric: pr'ess»ure><’\’\§3’%é@§t B8 ! size of a

bi ol ogi cal reactor designed for nrtrifi :
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controlled by the nitrification requirenent rather than . by the

bi ochem cal oxygen demand renoval equi pnent (due 15 to sol uble organic

" carbon contam nants), this concept has significant inplication in
reactor sizing. Furthernore, - reactor pressurisation may result in

i nproved .renoval of | ess readily biodegradable soluble organics
(such as surfactants) due to the higher oxidation |I|evels 20
achievable in a pressurised system The reason for inproved
nitrification under pressure i s nost Ii2¢ﬁ due to the dependance of
the rate of growm h of nitrifying organi sms on dissol ved oxygen
concentration. The saturation concentration of oxygen is 25 dependant on
the absolute partial pressure of oxygen in t he surroundi ng at nosphere.
By pressurising a reactor t hr ough mmEE! gir fl owi ng, the absol ute
parti al pressure of oxygen is increasSeu nd thereby the
saturation dissolved oxygen concentration is raised. At 30 five 4
at nospheres pressure, the maxi mum di ssol ved oxygen concentration*woul d
be approximately 50 mIligrans per litre, which is five tinmes that at
one at nosphere. . Operation of the biological reactor systemjunder
pressure will have an inherent synergistic advantage in 35 that th
depressurisation reactor (reduced pressure means), which 8fist followto
reduce the pressure prior to tertiary process t reat mgnt such

as menbrane 20 nicrofiltration, will in effect perform as {a dissol ved
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12 air flotation unit. Ckygen and nitrogen gas (and any ot her
gases) dissolved in the wastewater stream at high pressure in the

‘bi ol ogi cal reactor systemw || cone out of solution as the pressure is
reduced. The effect is 5 excellent clarification of the wastewater and
renoval  of solids prior to tertiary processes such as nenbrane
mcrofiltration, which should reduce the Sﬁéifi | oadi ng on such
processes and hence further enhance perfor 0 Adequat e

depressurisation reactor pressure retention also 10 has the benefit of

being able to drive the tertiary process. The influence of
tenperature on mcrobiol ogical actiuigies i, well known, but only
selectively applied in conventi onal Tﬁaé(g_ r application.

However, the 15 benefit of tenperature control <can be inportant in
opti m sing process performance behavi our. The construction of

bi ol ogi cal reactors operating under pressure wth sonme tenperature
control is significant in reducing the size of biological reactors. 20

Furthernore, the potential for odour generation by the

22 =5}
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process is | ow because the systeminherently requires a smal | er process
airflowrate, and therefore the anount of potentially odorous off-gas
that is produced woul d be smal l er than for conventional processes such
as the 25 aerated biofilter. The process requires |ess air because of
t he high oxygen transfer rate that can be achi eved at t he hi gher
operating pressures. -Furthernore, as noted  previously, the
cont ai nment of the process in pressurized reactors enables controlled
venting to foul air 30 treatnent. .4/%&)advantage, when t he
invention utilizes fluidised bed reactors, is the elimnation of the
back wash requi rement which can involve significant storage vol une

and loss of productive capacity.’ In this regard, 35 fluidised
beds do not act as filters in the manner iﬁgif ot her systens do and
accordingly need not be backwashed t I 4lnld-up. The
performance of the preferred system can al so be WO 96/ 15991

PCT/ AUQ5/ 00764 13 varied by varying the
amount of recircul ation. In this
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regard, the ratio of flow 40 to flow 42 | ar gel y determ nes the

extent to which nitrogen is renoved. It will of course be realised
that whilst the above 5 has been given by way of an illustrative exanple
of this invention, all -such and other nodifications and
variations hereto, as would be apparent to persons skilled in the
art, are deened to fall- within the. broad scope and anbit of this
invention as is herein set forth. 10 - R

14 THE CLAI MS DEFI NI NG THE | NVENTI ON ARB /A€ FoLLOWs: - 1. A

met hod of treating wastewater igncluding:- biglogically treating
wast ewat er under pressure; 5 th \aeduci ng t pressure to a
super - anbi ent pressure and e ing the essure PNYdHcE ion to
substantially remove solids By sol ved ¢ it
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10 2. A nethod as defined in claim1, wherein the method further

i'ncl udes: - further reducing the pressure and enpl oying the
further reduction in pressure to drive a filtration and/ or disinfection
process. 15 3. A nethod as defined in claim1l or 2, wherein-the

bi ol ogi cal treatnent under pressure includes:- ' addi ng oxygen and
biologically nitrifying wastewater under pressure to substantially
renmove ammoni a. 20 4, A nmethod as defined in claim 3, wherein
t he bi ol ogi cal treatnent under pr essur @ f 4k her incl udes: -

bi ol ogi cal | y deoxi di si ng wast ewat er under pressure to substantially
renove di ssol ved oxygen; and 25 . biologically denitrifying the
deoxi di sed wast ewat er under pressure to substantially renove sol uble
oxi di sed nitrogen. - 5. A neth1§ sdefjined in claim4,. wherein
the nethod 30 further includes:- _FJEJW£;¥uing a portion of the

nitrified wastewater for mxing wth wastewater and further
bi ol ogi cal treat ment under pressure. :




15 _ 6. A method as defined in claim 1, wherein the

bi ol ogi cal treatnent occurs in a fluidised bed biological reactor. 5
7. A method as defined in claim 3, wherein the . bi ol ogi cal
nitrification occurs in a fluidised bed - bi ol ogi cal reactor. 10 8. A
wast ewat er treatnent- plant including:- pressuri sed bi ol ogi ca
treatnent neans; and - pressure reduction neans operating at

super - anbi ent pressure for receiving wastewater treated by the
pressurised biol ogical treatnent neans, theJpfEdsure 15 reduction neans
constituting a dissolved gas flotation unit for glarifying the treated
wat er . 9. A plant as ' whgrein the

FIG. 7
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pressurised biol ogical treatnment nmeans includes 20 nitrifying nmeans

for biologically nitrifying wastewater under pressure to substantially
renove ammoni a and oxygen addi ti on nmeans for addi ng oxygen into the
nitrifying means. 25 10. A plant as defined in claim 9,
wherein the pressurised biol ogical treatnent means further includes:-
deoxidising neans for biologically ~ deoxidising -wast ewat er under
pressure to substantially renpve diss_iéed oxygen; and 30
denitrifying neans for biologically denitr i&Z g the deoxi di sed

wast ewat er under pressure to substantially renmove sol ubl e oxi di sed

ni trogen. 16 11. A plant as
defined in claim210, wherein the plant further includes:-

FIG. 8
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recircul ating nmeans for recirculating a portion of 5 the nitrified -

wast ewat er . 12. A plant as defined in claim 9,  wherein the
nitrifying neans is a fluidised bed reactor. 10 13. A plant as defined
in claim8, wherein the pressure reduction nmeans is a surge tank.

14. A plant as-defined in claim8, wherein the plant further includes
tertiary treatnent neans at a further 15 reduced pressure. 15. A
wast ewat er treatnment plant including:- ressurlsed deoxi di si ng
means for biologically deoxidising the 9%H§femater substantially
renove 20 dissol ved oxygen; pressuri sed denltrlfylng means for

bi ol ogically denitrifying the deoxidi sed wastewater to substantially
renove sol ubl e oxi di sed nitrogen; pressurised nitrifying neans
for biologically 25 nitrifying the deniFIch;d g;stemater under pressure
to substantially renove amoni a; and ressure reduction neans

for reducing the pressure
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of at least a portion of the nitrified wastewater to a ~ super-anbient
—pressure for solids renoval by dissolved 30 air flotation.

16. A wastewater treatnent plant including:- m Xi ng neans for

m Xi ng- wast ewater with recircul ated nitrified wastewater; 5 '

pressurised deoxidising mneans for Dbiologically deoxi di si ng the

m xture of wastewater -and recircul ated - nitrified wastewater to

substantially renove dissol ved oxygen; : pressuri sed

denitrifying neans for biologically 10 dehl@/“{bing t he deoxi di sed

wast ewater to substantially remove sol ubl e oxi di sed nitrogen;

pressurised nitrifying neans for biologically nitrifying the

denitrified wastewater under pressure to substantially renbve amoni a;

15 recircul ation neans for recirdgl ating a portion of

FIG. 10
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the nitrified wastewater to the ni x#ng freans; and pressure
reduction means for reducing the pressure of another portion of the
nitrified wastewater to a super - anbi ent pressure for solids renoval by
di ssol ved 20% air flotation. 17. A wastewater treatnment plant
including:- ' a pressurised biotddital treatnent vessel; a
pressurised clarifying vessel, the pressurised 25 clarifying vessel
receiving treated wastewater fromthe pressuri sed biol ogi cal treatnent
vessel and operating a |l ess. than _th pressure  of the
pressuri sed bi ol ogi cal N gxlob] Uy A :
by di ssolved gas flotation. 30 18. A wastewater treatnent plant as
claimed in claim17, wherein the wastewater treatnent plant further

i ncl udes filtration means, the fiABSERACTeans receiving treated
and clarified wastewater fromthe pressurised clarifying 35 vessel and
operating at a pressure less than the pressure of the pressurised
clarifying vessel A frame 4 being assembled by a vertical frame member 2 and

horizontal frame member 3 for holding a curtain wall unit 1 by holding an
5 external facing member at an inner circumference thereof is provided, where a
base member 10, a holder 20 and a bulging portion 19 of the frame 4
continuously extend along periphery of the external facing member.
The holder 20 is independent from the base member 10 and the bulging
portion 19, and is adapted to a fixed and openable external facing member 5.
10 The base member 10 constitutes the vertical frame member and the
horizontal frame member by being connected with the other base member in
back-to-back manner. A cover member 42 is attached to an outdoor side of a
pair of back-to-back connected base member between respective bulging
portions. '
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