Options Available

The standard wnits are horizontal single or double nozzle machines normally
designed to operate at electric motor synchronous speeds; however, the turbines can
be supplied vertical, with more than two nozzles, and at various operating speeds.

Hayward Tyler standard machines are available from 20 to 1480 HP operating on
pressures from 650 to 1050 psi. Higher HP machines are also available on a custom

design basis.

The inlet pipe can be angularly placed above or below the turbine center-line, or to

either side.

The ERT Turbines can be fitted with overspeed trip controllers, and a Jet Stream

Deflector as required by the application.
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Haywerd Tyler Pump Company designs, masutactures,
sedls and services 2 wide renge of turbines, centrifugal and
miced fiow pumps from 5 hp bo 3000 hp

Every usil we budd is the resell of cwer 50 pears of ex-
perience and fechnology.

In co-operabion with oor parend comparmy. we haee acosss o
fhe latest RLD, keeping ow prodect lines cusent and cost
etectine.

Oar cestomerns are ia the energy and resooroa-orienied
industries such as pelp and paper, mines, desalination, re
fineries, fossal and muciear power plats.

Whe Barve: saless olfices in Budingtos, Cherry Hill, Housion,
Atkanta, Denver, Los Angeles, San Francison, Wancouver,
Toronsa, Mexico ity and sepresentatives in The Midde
East and Asia
Combined with a chose working relationship with ower other
Pumg eperatioes in England . Scotland, Holland, iy, South
Aidca and tha LS, we can sereioe our Cusiomess
urpughout the worid.

Wie are imiesratonal ly orenled. mare than b gar o
is shipped b lecalions asound the workd.

.
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O modem manuefacturisg taciity is equipped with upto
date CM.C. maching nols and 3. computerined bes! loop.
We are capable of fabricatiag and machining & lange variety
ol malerials such &5 high ailoy stankess: sheel monsl and
auTiinam bronze.

In coajunction mith oue saster company Facility in the LK,
2 Can expand our production capabdity for large imlemas-
thorall jobs, o for customes Snascing considerations.

W b & rigonoes: Duaiity Assurance sysham,” whisch oon-
trolds: geality Tor 2l levels of pans. Ouwr sysiem is @i ap-
proved by the ASME for “W stamp suclear eguipment.

O range of torbine and pumg types and sizes permits us
o sefiect the most cost and ecengy efficient machine fior the
job,

These broad-based capabdities pet us on a growing rumber
ol e lists throughoot The imtematonal market placs.

"D Dualty Grid TM system is explained in o
Brochure—write us for it
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offers a range of
Pelton Impulse Turbines for energy
recovery applications, particularty for
use in Reverse Osmosis Desalination
Systems.

The Type ERT Turbine is marketed and
manufactured by Hayward Tyler under an
exclusive agreement with Pelton Power
Inc., California.

The machines are designed in con-
junction with one of MNorth America's

most experienced Pelton Turbine Design
Engineers and are based on sixty years
of hydraulic design and model testing.

The latest rotor dynamic, materials,
and quality assurance technology
available today are incorporated into the
design of the machines.

The materials of construction have
been proven on similar service in
seawater applications for MSF desalina-
tion and thermal generating plants.

The of the Pelton im-
pulse turbine, is in the conversion of the
potential energy of a liquid wunder
pressure into Kinetic energy.

A nozzle directs a jet of liquid tangen-
tially onto a specially designed Pelton
Wheel. The rotating wheel recovers the
energy from the jet and discharges the
liguid to atmospheric pressure.

The Hayward Tyler ERT Turbines offer
efficiencies in excess of 80% from 40 to
120% of full load capacity.

Bucket

Although primarily designed for use
with Reverse Osmosis Plants, the
machines may be used in any type of ap-
plication where liquid at high pressure
can be ufilized, i.e., refinery or petro-
chemical application.

The ERT is a Pelton-type impulse tur-
bine system which can take the place of
& normal system relief or “letdown™
valve.

Instead of wasting the energy in the
fluid, the ERT system dewelops rotating
mechanical powsr that can be used to
drive a generator or be mechanically con-
nected to other rotating equipment, such
as a motorpump set, to reduce the nor-
mal input power required by the Reverse
Osmosis System. At start-up the turbine
can be driven “dry” without damage
while 'requiring little additional power
from the motor.

The Hayward Tyler ERT Turbine has only two basic mowing parts, the runner
assembly and the control nozzle needie, both designed for ease of replacement.

Control is simple, either a simple manually operated handwheel or an automatic
pneumatic actuator, may be used to actuate the nozzle needle.

The basic turbine range is fitted with a single jet nozzle, but two or more may be fit-
ted as the application requires.

The design incorporates a horizontal split casing which allows the inspection or
replacement of the rotor or nozzle with the minimum down time.

The turbine is available in a variety of mafterials but normally is supplied in
aluminum bronze or stainless steel.

Qil lubricated antifriction bearings are used, designed for maximum life.

BZ35 APM 3500 RPM ﬁﬂjf_m Note: Alterrate speeds are available.
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Example of ENERGY RECOVERY SAVINGS possible in a SEA WATER
REVERSE OSMOSIS PLANT, utilizing H.T. ENERGY RECOVERY TURBINES.

Estimated Annual Cost Savings

Qp-Product (fresh) water flow

M3DAY USGPD
28.38 7,500
56.75 15,000
113.50 30,000
189.00 50,000
378.00 100,000
567.00 150,000
845,00 250,000
1,880.00 500,000
3,780.00 1,000,000
7,560.00 2,000,000
1,5120.00 3,000,000
2,2680,00 5,000,000

Given:

Efficiency

Turblne Power Annual Cost

Output KW Savings §US
4.5 3,600
9.0 7,200
18.0 14,400
30.0 24,000
60.0 48,000
90.0 72,000
150.0 120,000
300.0 240,000
800.0 480,000
1,200.0 960,000
1,800.0 1,440,000
3,000.0 2,400,000

salt watar to fresh water convarsion rata (Y)=26%
rejact bring gutlat prassure = 850 psig
raject brine specilie gravity m 1,035
turbina aefflclancy =85%
8000 hralyear cparation
10 US cents/kw hour

The Hayward Tyler ERT Impulse Turbine is more efficient and reliable than
the reaction (pump) turbine. Compare these seven important features.

ERT IMPULSE TURBINE

TYPE: Peitan Whael

1) Turbine Mozzle raplaces high-pressura valve.
£) Recovers all preasura enargy in fluld,

3) Simple casing and short rotor construclion with ne
running clearanca for maximum rellabllity,

4) Optimum efficlency 88% over vary broad operating
range.

5) Retains alficlancy ovar Its operating life.

8) Mon contact |abyrinth ahalt ssals,

(7} Can ba “run dry" |1 system roquires turbine to
freawhaal,

REACTION PUMP TURBINE

TYPE: Ravarse Aunning Pump

1) Requires high-pressure contrel valve,

2) Requires back preasure and waste of aquivalenl energy.

3) Multi-atage casing and long rotor with close running claar-
ances requires increasad mainteénanca.

d) Optimum afliclency 75% ovar small operating range.

5) Efticlency falls oftf as clearances wear, requiring trade-off
botwaen apara parns, malntenance cost, and downtlme var
sus raduction In enargy savings.

6} Shaft mechan|cal seala required,

(7} Gan anly ba oparated full of water requiring added powar
at start-up or freewheealing.




Performance Range

50 CYCLE SPEED MACHINES

6235 RPM 3000 RPM 1500 RPM
A A
- N b
SINGLE | SINGLE NOZZLE WO SINGLE NOZZLE TWO NOZZLE
NOZZLE NOZZLE
1000 68.0
1 x B.45
9501 1 % 13.40 x .75 2 % 13.40 x .75 1% 2680 x 15 2 x 2680 x 1.5 - 64.6
36
900 61.2
BAR
HE) 1 x 6.10
850 L x 1% 1267 x .75 2 x 1267 x .75 1% 2534 % 15 2 % 2534 % 1.5 L 57.8
.36
a00 54.4
1 x 573 a
100l S 1% 1190 x .75 | 2 % 11.90 x .76 1 % 23.80 x 1.5 2 % 2380 % 15 - 21,
.36
700 47.6
35 125 450 900 USGPM 1800 aaloo
1 | | 1 1
8 28 102 204 M3/ HR 409 817
*Note: Alternate speeds are available.
4362 APM 2519 RPM 1050 RPM
A A
' B i \
SINGLE SINGLE TWO SINGLE NOZZLE TWO NOZZLE
NOZZLE | NOZZLE [NOZZLE
470 32.0
1% 645 | 1x 117 [2x11.17
a0k % v 1% 268 x 1.5 2% 268 x 15 - 30.6
.36 63 53
425 29.0
BAR
Bl 1% 610 |1 % 1056 |2 x10.56
- x % x 1% 2534 x 1.5 2% 2534 %x 15 S
.36 63 63
375 255
1x 573 | 1 x 9.92 [2x992
BOE x P x 1x238 x 15 2x 238 x 15 L 24.0
36 63 63
300 20.4
2|5 7|5 230 4;10 13F0 USGPM 26|CID
45 16 50 100 205 M*/HR 590.5

Naote: Alternate speeds are available.
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Outline Dimensions
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SINGLE NOZZLE ERT TURBINE DIMENSIONS (INCHES)
TURBINE SIZE A B (o3 D E S G H J K L M N (o] P R i
1x 645 x .36 322 7.0 | 55 |105 | 6.:25(10.75|14.25/16.75| 20 | 65 | 6.5 | 7.5 |1.19 (135 | 20 | 6.18| 355
1% BI0'x .36 305| 7.0 | 55 |105 | 6.25|10.75|14.25|16.75] 20 | 65 | 65 | 75 |1.19 |135 | 20 | 6.18| 35,5
1x 573 x .36 286| 7.0 | 55 [10.5 | 6.25|10.75[14.25|16.75| 20 | 65 | 65 | 75 | 1.18 [13.,5 | 2.0 | 6.18| 35.5
g L 3 i Bl e - 558 [10.0 | 7.25|15.75(10.75|13.25|23.63| 26.63| 4.0 |11.25|11.78|12.0 | 1.63 [21.5 | 3.0 | B.35( 38.0
1x 1056 x .63 5.2810.0 | 7.0 |15.75|10.75]|13.25(23.63| 26.63| 4.0 |11.25(11.78|12.0 | 1.63 [21.5 | 3.0 | B.35( 38.0
1x 992 x .63 4.96 10,0 | 7.0 |15.75]|10.75|13.25(23.63|26.63| 4.0 |11.25(11.78|12.0 | 1.63 [21.5 | 3.0 [ B.35( 38.0
1% 134 x .06 6.70(12.0 | 8.75[19.25(11.75]13.25133.35|36.5 | 5.0 |13.25(13.25| 15.25| 1.63 [23.25( 3.0 | 835 38.0
12870 Bi6 6.34 [12.0 | 8.75|19.25(11.75/13.25| 33.35(36.5 | 5.0 |13.25|13.25| 15.25| 1.63 |23.25| 3.0 | 8.35 38.0
1x 118 x .75 595(12.0 [ 8.75(|19.25(11.75/13.25|33.35(36.5 | 5.0 |13.25|13.25|15.25| 1.63 |23.25| 3.0 | 8.35( 38.0
1 x 268 x 1.5 13.4 [24.0 |17.5 |39.0 |34.0 |26.5 |67.0 |73.0 | 8.0 |26.0 (26.0 |30.5 | 3.25 [47.0 | 6.0 [17.7 | 420
1% 2534 x 1.5 12.67(24.0 |17.5 |39.0 |340 |26.5 |67.0 [73.0 | 8.0 |26.0 [26.0 |305 | 3.25 [47.0 | 6.0 [17.7 | 42,0
1x 208 % 15 11.69124.0 |17.5 |30.0 (340 |26.5 [67.0 [73.0 | 8.0 |26.0 [26.0 |30.5 | 3.25 |47.0 | 6.0 |17.7 | 420
F
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TWO  NOZZLE ERT TURBINE DIMENSIONS (INCHES)
TURBINESIZE A B & D E F G H J K L M N (] P R T}
20 AAT o0 68 5.59 | 10.0 |41.25(|15.75(10.75(31.25(23.63(26.63| 4.0 [11.25(11.78[12.0 |20 |[215 | 40 | 12.0 | 38.0
2% 1056 x .63 5.28110.0 [41.25|15.75(10.75(31.25|23.63(26.63| 4.0 |11.25[11.78(12.0 [20 |21.5 | 4.0 | 12.0 | 38.0
2x 9882x B3 4.96 | 10.0 |41.25(15.75(10.75(31.25|23.63 | 26.63| 4.0 [11.25|11.78(12.0 |20 [21.5 | 4.0 [ 12.0 | 38.0
2x 134 x .75 6.70 | 12.0 | 45.0 | 19.25( 16.25| 39.5 |32.37| 35.87| 5.0 |13.25|13.25(15.25| 20 |23.25| 4.0 | 12.0 | 38.0
2x 1287 x .75 6.34|12.0 | 45.0 (19.25|16.25(/39.5 | 32.37| 35.87| 5.0 [13.25(13.25(15.25| 20 |23.25| 4.0 | 12.0 | 38.0
25 i % 478 5.95]12.0 | 45.0 | 19.25(16.25| 39.5 |32.37|35.87| 5.0 |183.25[13.25(15.25| 2.0 |23.25| 4.0 | 12.0 | 38.0
2x 268 x 1.5 13.4 |24.0 |48.0 |39.0 [34.0 [40.0 |67.0 |73.0 | 8.0 |26.0 |26.0 [30.5 | 4.25 (470 | 8.0 | 24.0 | 42.0
2x 2534 x 15 12,67 [ 24.0 |48.0 |39.0 [34.0 |40.0 |67.0 [73.0 | 8.0 (260 [26.0 [30.5 | 4.25 47.0 | 8.0 | 240 | 420
2x 238 x 15 11.8 | 240 [48.0 [39.0 |34.0 |40.0 |67.0 |73.0 | 80 |26.0 [26.0 |305 | 425|470 | 80 | 240 420

For dimensions of larger machines—consult Hayward Tyler.




