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SAFETY PRECAUTIONS

Installing or operating personnel must, at all times, observe all safety regulations.
The following warnings are general and must be gjven the same attention as specific
precautions Included I1n the instructions,

WARNING!

FLUIDS UNDER PRESSURE MAY CAUSE INJURY TO PERSONNEL
OR DAMAGE TO EQUIPMENT WHEN RELEASED,

SHUT OFF ALL INCOMING AND OUTGOING STEAM/HIGH TEMPERATURE (BOILER) WATER AND SECONDARY
WATER STOP VALVES AND CAREFULLY DECREASE ALL TRAPPED PRESSURES TO ZERO (see SHUTDOWN in
OPERATING PROCEDURES) BEFORE PERFORMING ANY MAINTENANCE.

WARNING!

LIVE STEAM CAN CAUSE SEVERE BURNS, HIGH TEMPERATURE
(BOILER) WATER MAY FLASH INTO STEAM WHEN RELEASED,

NEVER SEARCH FOR LEAKAGE IN A STEAM OR HIGH TEMPERATURE (BOILER) WATER LINE BY SIGHT
ALONE OR BY "FEEL"., USE A MIRROR OR OTHER SUITABLE POLISHED OBJECT  ALSO, ALWAYS
WEAR GLOVES AND LONG SLEEVES.
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GENERAL INFORMATION

This Instruction covers AERCO Helltherm Series E-
PLUS Steam to Water and Water to Water Packaged
Heat Exchangers, Steam or high temperature hot
water (borler water, condensate, waste water, etc.)
is the primary or tube side fluid, The water or
other fluid being heated s the secondary or shell
side Fluid

The number of coils In a particular Heat Exchanger
is denoted by the last two digits in the Heat Ex-
changer Model Number, That is, 03 = 3 coils, 08 =
8 coils, 11 = 11 colls, 16 = 16 coils, 20 = 20
colls, etc.

The "'Style" designation for a Heat Exchanger denotes
materials of construction for the various components
of the assembly. If this Information Is required
for a speciflic Heat Exchanger, elither refer to AERCO
Product Specification covering the E-PLUS Exchanger
or contact the nearest AERCO Sales Representative,

ACCESSORIES

Accessories included in the AERCO E-PLUS Heat Ex-
changer Package Assembly are (see Figures HE-108-1,
HE-108-2, HE-108-3, HE-108-II, HE-108-13, HE-IO8-1h,
wrd HE~108-15)

bMMON TO EACH HEATER

Pressure and Temperature Relief Valve -~
Installed i1n Heater head.

Shell Hot Water Outlet Temperature Gage --
mounted below Control Box,

Over-Temperature Limit System, Including the
following

Temperature Switch -- installed in the
Control Box

Solenoid Valves ==
Water -= installed in Heater top head
Air -- installed fn Control Box when
Alr Operated Control} Valve is
furnished
Steam -~ installed on Self-Contained
Control Valve when such 1s furnished

Indicator Lights =- “Power On" and
"Tripped" -~ installed in Contro} Box

NOTE

Included with STEAM TO WATER HEATER

Compound Steam Pressure Gage -~ mounted below
Control Box

Steam Flow Control Valve -~ either Air-Operated
or Self-Contained as ordered, sized as
required for the service

Temperature Controller -- Installed in the
Control Box when an Air-Operated Control
Valve 1s furnished

Union Orifice -- located in the Condensate
Outlet -~ required in place of a steam
trap to Insure complete condensation of
the steam within the Heater

Check Valve ~= located in the Condensate Outlet

Included with WATER TO WATER HEATER

Inlet and Outlet High Temperature Water Temp-
erature Gages -~ mounted below the
Control Box

Two-Way Water Flow Control Valve -- either
Alr-Operated or Self-Contained as
ordered, sized as required for the service
OR
Three-Way Water Flow Control Valve -- Air-
Operated, sized as required for the service

Temperature Controller -- installed in the
Control Box when an Air-Operated Control
Valve 1s furnished

A1l other items -~ stop valves, check valves,
strainers, pressure gages, unions or flanges, and
other piping and fittings as shown in Figures HE~
108-4, HE-108~4, or HE-108-5 -- are to be furnished
by others.

NOTE

The AERCO Helitherm Heat Exchanger carries the
standard AERCO warranty against defective material
and workmanship  HOWEVER, AERCO cannot honor its
warranty if the installer or user deviates In any
way from the instructions and precautions included
herein or makes any alteration of the equipment or
assembly from that as originally furnished without
the written approval of AERCO,

THIS INSTRUCTION COVERS ONLY THE HEAT EXCHANGER PORTION OF THF MODEL E-PLUS
PACKAGED HEATER ASSEMBLY. SEPARATE INSTRUCTIONS ARE INCLUDED IN THIS PACKAGE
COVERING THE STEAM OR HIGH TEMPERATURE WATER CONTROL VALVE, THE OVER-TEMPERATURE
LIMIT SYSTEM AND ITS COMPONENTS, AND THE OTHER ACCESSORIES [INCLUDED IN THE

HEATER PACKAGE.,




pace HE-108-4 INSTRUCTIONS -~ AERCO HELITHERM HEAT EXCHANGERS, SERIES E~PLUS

‘l ’- 4.25(1070)

1 50(3 BINPT PLUGGED
A B

4| so(v A'z'wEN»'r WATER
1
500 sowugla CONN

3.00(7.62) Hg— A\
WATER m 2 - 250(03ENPT PRIARY
wo—"] STEA

/- FOR 2 1/7-4 VAVES
&% <FOR ¥'~7 VAVES

T |

]
1 50(3 61) ALL DIMENSIONS r’E I
- ssr01237) ’ VOHES (o F)

P&T RELEF VALYE

g X - L L A
6 00(15 24 =gl YR T b Es0(t6 51)
HOT WA Tl o el S ‘1t CON A’ ol HY%o RﬂjA-OONN
1,50(3 81) THK
IN%%L‘I’IO’I\ Tr 2000
(50 8)
CONTROL BOX ~_|
NOTE.
(PNEDVATIG) CONTROL
TEMP GAGE —~—_| VALVE, 20 b
REGUIATED AR SUPPLY
IS REQUIRED
SRR, —
912 1 SO‘EE B!GNPT
(2318) S
2082
(52.37)
1150 1
1 81 (20.21)
50(_{3__) J 538(1367)
1
|
T—L— - 22.25(56 51) ——=i fe— 18 868(47 40) ~—=
o 24 00(80 86)

D
5 3 007 OINPT
/cr%(wa INLET MODEL | COILS | e 8 ] Co
475 WUIEH03/04]3 R 4 715&7 85.41)(92 71 46
918 |1
12 08) WWIE+05/0815 OR ¢ Imzniezoniin (a1 (a5
N WM3E+07/08 7°“°zoon 110 49)(137.00)(464) | (509
1
el WWIEH00/10 [ # R 10 11703 33 (133 0o) 160,32} (492) | (868
wwsesr1/12] wan [P 0T 181 200 11170718
WHIEH13/14 | ot 1 |70 0 ) ’i.os A 0
\ 75(1 90p WWIE+18/16 | 15 1 | L1828 oS tox: oM o | (e
+ WW3E+17/18 8 9
+7/ ’”’”‘gsm 223.10) (250,49} (847) (930
1
WW3E+19/20 "R 2|y 45788 (270, o8

*RECOMMENDED CLEARANCE FOR IN~PLACE MAINTENANCE
MATERILS OF CONSTRUCTION

SHELL | 174°(0 64) CARBON ST, 16°(40 64) APE PIPE, SCH, 10

5.16) 150§ NI FLANGED EXD
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Figure HE-108-2 -- AERCO Water to Water Packaged Heater, Model WW3E-PLUS,
with 2-Way Control Valve
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Figure HE-108-3 -~ AERCO Water to Water Packaged Heater, Model WW3E-PLUS,
with 3-Way Control Valve
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INSTALLATION

Dimensions for an AERCO Heat Exchanger (Heater)
Model SW3E-PLUS (Steam to Water) are shown in
Figure HE-108-1. For Model WW3E~PLUS with 2~
Way Control Valve are shown in Figure HE-108-2
For Model WW3E~PLUS with 3-Way Control Valve
are shown in Figure HE-108-3,

Uncrate the Heater carefully, Using a block
and tackle or hoist attached to the lifting
lugs on the top head of the Heater (see Figure
HE-108-12), set the Heater upright. Always
use the 1ifting lugs to lift and/or move the
Heater,

If possible, for easy In-place malntenance,
locate the Heater where there is at least two
feet clearance all around the Heater and where
the head room clearance distance s at least
equal to the dimension gliven for the Heater
Model furnished.

It is suggested that the Heater stand assembly
be secured to the floor, However, any other
means for securing the Heater may be used., |If
piping is used to secure the Heater, the piping
must Include ample provision for expansion.

Make all piping connections as Instructed In
step 6 below and in accordance with the approp-
riate Figure listed here-

Steam to Water -- Figure HE-108-h

Water to Water with 2-Way Control Valve
-- Figure HE-108-5

Water to Water with 3-Way Control Valve
-- Figure HE-108-6

For best Heater performance, observe the fol-
lowing very carefully in making the piping
installation-

a. Do not use cement or red lead 1n making up
pipe Jjoints.

b. For Heater connection types, sizes, and
exact Jocations, see Figure HE-108-1, HE-
108-2, or HE-108-3 as appropriate for the
Heater Mode) furnished.

c. Al piping to the Heater top head should
be provided with unions or flanges which

are located beyond the outside diameter of
the Heater Eeas to permit removal of the

head ang shell for In-place maintenance.

d. Except for items furnished in the Heater
package assembly (see Accessories under
GENERAL INFORMATION), include all of the
stop valves, check valves, steam traps,
pressure gages, and other elements in the
piping as shown in the Figure HE-108-4,
HE-108-5, or HE-108-6 which applies to

your installation, or as separately spec-

1fied by AERCO, Note that the check valve
shown at the Heater In the Condensate re-

turn line 15 furnished in the piping pack-
age assembly by AERCO.

e. For a3 Steam to Water Heater, the Conden-
sate Return piping should be arranged to
permit Condensate to drain freely by grav-
ity from the Heater bottom head, Fallure
to do so may result in Heater improper op-
eration and/or in damage ta the Heater
Steam/Condensate system,

f For a Water to Water Heater where the
Primary Fluid (HTH Water) temperature 1s
high enough to cause significant flashing,
AERCO recommends the use of ''double block
and bleed" valving (shown dotted in Fig~
ures HE-108-5 anf HE-108~6) in both the
Primary supply and return lines to permit
safe access to the equipment for maintenance,

g. All drain discharges =- Relief Valve n
the top head of the Heater, outlet of the
Water Solenoid Valve In the top head of
the Heater, and Drain Valve in the bottom
head of the Heater -- should be piped
directly to a convenient floor drain,

h, The 3/8" bleed 1ine shown in Figure HE-
108-5 from the Primary supply line to the
Primary return line Is required to provide
a constant circulation of High Temperature
Hot Water and, thus, constant Hot Primary
Water in the supply line to the Heater

t The piping line shown in Figure HE-108-6
from the Primary supply line to the B port
of the 3-Way Control Valve Is required to
assure constant and adequate circulation
of the Primary Hot Water where such is
necessary

Before making final piping connections to and

from the Heater and Control Valve, blow aut

all piping thoroughly.

If an air-operated Control Valve s furnished
in the Heater package, make the necessary sup-
ply air connection to the connector through
the side of the Control Box (see Item 14 in
Figure HE-108-11). An in-line alr filter Is
furnished loose in the Control Box. Install
the air filter in the afr supply line, with
the arrow pointing in the direction of alr
flow, as close the the Control Box connector
as possible. NOTE that the supply air pres-
sure must be maintained at 20 psig.

Connect 110 V 60 Hz power supply wiring through
the side of the Control Box to the electrical
junction box, Item § in Figure HE-108-11,
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PRINCIPLE OF OPERATION

The AERCO Series E Heat Exchanger (Heater) consists
of three principal parts (see Figure HE-108-7)

1, Shell with Upper and Lower Heads

2, Coils assembled to Primary Heating Fiuid
Risers

3. Integral Demand Anticipator Temperature
Control Unit

Cold Water (or other liquid being heated) enters the
Heater through the inlet connection and orifice in
the bottom head and strikes the deflector The
orifice serves to divert some Cold Water into the
shunt tube, whereas the deflector disperses the
incoming Cold Water evenly into the bottom of the
shell, The Cold Water in the shell, then, flows
upward among the coils (heating surfaces) and,
heated, is discharged through the Spring Check
Valve and Hot Water outlet connection in the top
head.

When Steam is the primary heating fluld, it enters
at its inlet connection in the upper Heater head
and is fed down through the Steam riser to the in-
let of each coll unit, The Steam then flows through
each coil unit, simultaneously in parallel, leaves
as Condensate from each coll unit, enters the Cond-
ensate return, and leaves the Heater through the
Condensate outlet connection in the lower Heater
head,

When High Temperature Hot Water (borler water, con-
densate, etc,) 1s the primary heating fluid, 1t
enters at its inlet connection in the lower Heater
head and is fed up through the HTH Water riser to
the inlet of each coll unit. The HTH Vater then
flows through each coil unit, simultaneously in
parallel, leaves through each coil unit, enters the
HTH Water return riser, and leaves the Heater
through the HTH Water outlet connection in the
upper Heater head.

As noted above, the Cold Water being heated flows
through the Heater from bottom to top. |In addition,
heated Water, being of less density than cold Water,
migrates to the top of the shell by convection,
These actions result in the hottest Water always
being at the top of the Heater =-- at the Heater out-
let and at the Hot Water inlet to the Anticipator
sensing tube {see Figure HE-108-7).

Hot Water from the top of the Heater shell enters
the Yower open end of the sensing tube and Cold
Water enters the sensing tube from the shunt tube
at a rate proportional to the load (call for Hot
Water) on the Heater. The mixture of Hot and Cold
Water in the sensing tube creates an average temp-
erature which necessarily will be cooler than the
temperature of the Hot Water in the top of the
Heater shell,

The temperature sensing element "'reads" the average
temperature of the Water in the sensing tube at any
grven moment and signals the Primary Heating Fluid
control valve to modulate between full open and
closed as necessary to maintain the required Heater
Hot Water outlet temperature. With no demand or
load on the Heater, the temperature sensing element
reads only the temperature of the Water In the top
of the Heater and at the Heater outlet. |f the
Water i1s at the required temperature or above, the
sensing element signals the Primary Fluid tontrol
valve to close

However, the moment that there is a demahd for Hot
Water, Cold Water flows from the shunt tube to mix
with the Hot Water in the sensing tube, cooling the
sensing element so that it signals the Primary Fluid
control valve to open, The need for Primary Hot
Fluid (heat) to the cotls 1s satisfied at once,
Incoming Cold Water passing through the coils is
heated, and the Heater Hot Water outlet temperature
does not fall below that required,

The Anticipator Unit, therefore, as its name implies,
s constantly alert to load conditions and changes,
as well as to changes in the temperature of the in-
coming Cold Water, and provides FEED FORWARD temp-
erature control! at all times.

ST
;f;“”
fh HOT
HIGH TEMP WATER OUT *_E:W WUSE%UT
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Figure HE-108-7 -~ Series E-PLUS Heater
Operation Schematic
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OPERATING PROCEDURES

ADJUST THE SYSTEM

OPt,

oP3.

oP4,

OPS.

OP6,

With the installation entirely completed,
including

.+ss.all piping connections have been made,

ves+0al1 connecting piping has been cleaned
(blown) out,

«++»+all connections per steps 8 and 9 under
INSTALLATION have been made,

open the stop valve in the Cold Water inlet
1ine and hold the relief valve in the Heater
top head open to allow alr to come out
(otherwise an air pocket will be built up
and the Heater will not fill), When water
flows out of the Relief valve, the Heater s
fU]lo

Temporarily set the Over-Temperature Limit
System Temperature Switch (1tem 3 in Figure
HE-108-11) in the Control Box to its high
temperature limit.

If the Primary Fluid (Steam or HTH Water)
Control Valve furnished is air-operated,

and there 1s a Temperature Controller (item
2 In Figure HE-108-11) in the Control Box,
set the Controller at the temperature desired
to be held at the Heater Hot Water outlet.

Open the stop valve in the Hot Water outlet
1ine, Open a hot water faucet or faucets in
the building or process to insure a flow of
water through the Heater, For best results
in adjusting the temperature control, a
water flow of 10% to 25% of Heater rating is
desirable,

Slowly open all shutoff (stop) valves in the
Primary Fluid (Steam, HTH Water, etc,) input
and output lines, If double block and bleed
valving is used for HTH Water, make sure that
the drain (bleed) valve is closed tight,

Follow the instructions furnished with the
Temperature Controller and Control Valve or
Self-Contained Temperature Regulator Valve,
and:

a. |Introduce the Primary Heating Fluid
{Steam or HTH Water, etc.) to the Heater.

b. Adjust the air-operated Temperature Con-
troller or self-contained Temperature Reg-

OP7.

0P8,

oP3,

ulator Valve until the Heater Hot Water
outlet temperature is being held steady
at the desired temperature. If the Hot
Water outlet temperature s erratic, see
step OP7 below.

¢ Close the hot water faucet or faucets
opened i1n step OP4., Open any stop valves
in the building or process recirculation
system if such is included in the Heater
installation

If the Hot Water outlet temperature ts
erratic, especially during load changes’

a. Put a load on the Heater by opening a hot
water faucet or faucets In the building
or process as quickly as possible,

b, Adjust the Temperature Controller or
self-operated Temperature Regulator Valve
to provide best response on load changes.
See the instructions furnished with the
Controller or Regulator.

Adjyst the Over-Temperature Limit System
Temperature Switch in the Control Box to its
proper setting in accordance with the inst-
ructions furnished which cover the Over-
Temperature Limit System -- usually 159F to
20°F higher than the desired Hot Water out-
let temperature,

The Heater installation is now set for oper-
ation., No further procedure is necessary
unless or until further temperature control
adjustments may be required. If so, repeat
steps OP4, OP5, OP6, and, if necessary,

step OP7.

START UP THE SYSTEM

OP10.

With the Heater shell filled per step OP1
and all contro! adjustments having been made,
open the stop valves in the following order:

(1) stop valve in the Cold Water inlet line,

(2) any stop valve in the recirculation line,
If such Is included,

(3) stop valve in the Hot Water outlet line,
and

{(4) stop valves in the Steam inlet and Con-
densate outlet lines or HTH Water
inlet and outlet lines.
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SHUT DOWN THE SYSTEM

oP1t,

The constant flexure of the colls under varying load
conditions automatically provides a descallng action
and prevents a bulldup of brittle scale
blowdown {draining) is required to remove accumulated

a. Close all stop valves in the Primary
Fluid (Steam, HTH Water, etc.) inlet
and outlet lines,

b. In this order, close the stop valves in

(1) the Hot Water outlet line,

(2) the recirculation line, If Included,
and
(3) the Cold Water inlet line.

c. If the system Includes an accumulator or
a stratified storage tank, do not shut off

the Cold Water unti] the Heater has cooled

down. If the system is allowed to cool
while the Cold Water is shut off, the
Heater liner may collapse because of the
formation of a vacuum.

oP12,

oPt3.

PAGE HE-108-13

For DRAINING THE HEATER, see the fnstructions
included under ROUTINE MAINTENANCE,

To START UP again after draining the Heater,
£117 the shell per step OP1 above and follow
the procedure outlined in step 0P10. After

each startup, check the temperature control.
1f necessary, make adjustments per steps oP4
through OP8 above.

ROUTINE MAINTENANCE

solids.

After the first 3 months of initial operation, drain
the Heater as outlined below,

Examine the water

being drained.

{a)

(b)

()

(d)

If the amount of solids appears to be heavy,
set a schedule to drain the Heater every 3
months,

If the amount of solids appears to be light,
set a schedule to drain the Heater every 6
months,

Even If the amount of solids appears to be
very light, drain the Heater at least once
a year,

Also see TROUBLESHOOTING and CORRECTIVE MAIN-
TENANCE below, If DESCALING BY THERMAL SHOCK
Is required, schedule that procedure in your

Routine Maintenance.

A periodic

DRAIN THE HEATER as follows

RM1

RM2,

RM3.

RM4,

Shut down the system per step OP11 under OP-
ERATING PROCEDURES.

Carefully open the relief valve on the upper
Heater head to relieve pressure in the Heater
shell., |If water continues to flow from the
relief valve, one of the Cold Water shutoff
valves either leaks or Is not shut off tight,
This must be remedied until there is no more
flow from the relief valve.

With the relief valve being held open to pre-
vent creating a vacuum in the shell, open the
draln valve in the bottom head and drain the
Heater completely.

To refill the Heater and place i1t back into
operation, close the drain valve and proceed
through step OP13 under OPERATING PROCEDURES,
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TROUBLESHOOTING

PROBABLE CAUSES & REMEDY
SYMPTOM ""CORRECTIVE MAINTENANCE' ITEM NO.

A. Heater does not maintain required temperature at CH1, CM9, CMI1, CMIA, CMIS, CM16, CM17,
rated capaclity CM20, CM21, CM23

B. Heater overheats CM1, CMh, CM5, CMB, CM10, CM11, CM18

C. Heated Water outlet temperature fluctuates CM8, CM9, CM10, CM11, CM14, CM16, CM17,
widely CM18, CM20, CM21, CM22

D Insufficient Water being heated through Heater CM2, CM12

E. Excess Primary Fluid (Condensate, HTH Water, tM14, cM18

etc.) belng returned from Heater

F. Primary Fluid (Steam, Condensate, HTH Water,
etc,) being discharged from Heater at too high CM15, CM16
a temperature

G. Pressure/Temperature Relief Valve pops tM3, CMh, CM5, CM6, CM7, CM8, CM10, CMI1,
CM13

H. Loud banging In Heater or in Primary Fluid
piping =~ not to be confused with a normal CM7, CM18, CM19

clicking noise

t. Insufficient Primary Fluid (Condensate, HTH CMi4, cM18
Water, etc.) being returned from Heater

" ON® N "TRIPPED"
§¥¥§$uanmn1 RED PILOT LIGHT
NN V4 \ v/ /
g — e

7/ AN /AT RN

L )

TEMPERATURE ok SN Wi

SOLENOID V/ SOLENOID VAL
SWITCH NORMALLY CLOSED  NOPMALLY L ED
TEMPERATURE SWITCH TERMINAL DESIGNATION NOTE UPONELROSS OF ELECTRICAL POWER,

20)
s | ®4
60 Hz

&

4

1 ~COMMON SHUTS DOWN
2 NORMALLY CLOSED (BREAKS ON
EMPERA

T \TUI
3-NORMALLY OPEN (MAKES ON
TEMPERATURE RISE)

Figure HE~108-8 -~ Over-Temperature Limit System Wiring Diagram
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Refer to TROUBLESHOOTING.,

pAGe HE-108-15

CORRECTIVE MAINTENANCE

The following are prob- CM12,

able causes and remedles for incorrect action of
the Heater,

CM1,

CM2,

CM3,

crh,

CM5,

CM6.,

CM7.

CM8,

CM9.

CM10,

CMIT,

Thermometer or gages read wrong. Check by
replacing each gage with one which 1s known
to be correct.
CM13,
Cold Water pressure Is too low. Check and
correct, if necessary, the Cold Water pres-
sure to the Heater.

Static pressure of Cold Water Is too high
Make corrections necessary to bring the
Water pressure below that for which the
relief valve is set.

CM14,

Cold Water to be heated is preheated too hot.
Reduce the preheating to a temperature at
least 10°F below the desired Hot Water temp-
erature at the Heater outlet.

Leaking stop valve In bypass line (if any)
around the Control Valve., Maintain the by-
pass line stop valve to shut tight.

Lack of expansion capability in the Hot Water
system, Insert an expansion tank in the Hot
Water outlet line near the Heater.

Insufficient shock absorbers., Insert shock
absorbers (water hammer arresters) in both
the Cold and Hot Water systems as needed to
eliminate shock waves.

CM15,

The Primary Fluid {Steam, HTH Water, etc.) CMI6,

Control Valve does not close, Check inst-
ructions for the Valve,

The Primary Fluid {Steam, HTH Water, etc.)
Control) Valve does not open. Check the
instructfons for the Valve.

CM17,
The temperature control thermal element
{connected to the alr-operated Temperature
Controller or the self-contained Control Valve
and located In the Heater top head) has failed,
Refer to the instructions covering the Temp=-
erature Controller or Control Valve,

The Anticipator Unit system Is not operating
properly. Check to make sure that the temp-
erature sensing element has not failed (see
CM10 above), that the shunt tube (item 70 in
Figures HE-108-13, HE~108-14, and HE-108-15)
has not become clogged, and that the check
valve at the Hot Water outiet is working pro-

perly, Make any necessary corrections, CM18,

The Anticipator Check Valve at the Heater
Hot Water outlet is not working properly.
Disassemble and inspect the Check Valve,
clean the Valve, and repair or replace any
parts as necessary per steps D1 through D5
under DISASSEMBLY below,

The Over-Temperature Limit System is out of
adjustment or some component of the system
has farled. Check out the system setting

per step OP8 under OPERATING PROCEDURES above
Inspect and repair or replace each component
as pecessary,

There [s a leak in the Heater coil(s) or
riser(s), causing water from the shell to
leak into the cotls, or Steam or HTH Water
from the cofls to leak into the shell, To
verify such a leak, shut off the Primary
Flurd (Steam, HTH Water, etc ) supply and
break a connection in the Primary Fluid out-
let line -~ carefully to avoid being burned.
Condensate or HTH Water will draln from the
coils Initlally, but the flow should stop
after a minute or two., If the flow continues,
water s leaking from the pressurized shell
side to the tube side of the Heater, Disas~-
semble, inspect, repair (i1f possible), and
reassemble the Heater as outlined below under
DISASSEMBLY and REASSEMBLY below.

The Heater coils are scaled up, Descale the
Heater by thermal shock in the manner outlined
below under DESCALING BY THERMAL SHOCK METHOD,

The Heater is being utilized at a rate higher
than its design capacity. Contact the nearest
AERCO Representative for advice In remedying
this problem.

WHERE STEAM 1S THE PRIMARY FLUID

Steam pressure fs too low, Check the supply
pressure gage ahead of the Steam Control
Valve., |If the reading is low, adjust the
Steam supply pressure to that which is re-
quired, |f there Is a restriction In the
Steam supply line, the gage reading will drop
excessively when the Heater calls for full
Steam even though the pressure seems to be
normal when the load is light, If the Steam
supply pressure is correct, the compound gage
pressure reading should reach deslign pressure
for Steam in the colls as the Heater outlet
temperature drops. If it does not, check the
operation of the Control Valve,

The check valve in the Condensate return line
Is not working properly. Repalr or replace
the check valve,
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9.

CM20.

The Steam supply Tine is not properly trapped.
Install a trap as indicated in Figure HE-108-4.

The Condensate return piping has not been in-
stalled so that the Condensate drains freely
by gravity and/or the Condensate check valve
leaks or has falled. |f necessary, rearrange
the Condensate return piping per step 6e un-
der INSTALLATION above. Inspect the check
valve and replace 1t if it is leaking or has
failed, Also check to make sure that there
Is no restriction in the Condensate drain
iine.

WHERF HTH WATER, ETC., 1S THE PRIMARY FLUID

ch21,

The HTH Water temperature is too low. Check
the reading of the HTH Water Inlet tempera-

CM22,

CM23,

INSTRUCTIONS -~ AERCO HELITHERM HEAT EXCHANGERS, SERIES E-PLUS

ture gage. If It reads lower than the temp-
erature for which the Heater ls designed,
make the necessary adjustment to bring the
temperature up to that which Is required.

No HTH Water pleed l1ine between the Heater
inlet and outlet piping, See Figures HE-

108-5 and HE-108~6, HTH Water in the inlet
line cools when the Control Valve is closed

for any length of time., Add the bleed 1ine
as shown,

Insufficlent capacity of HTH Water supply.
Check to make sure that all supply and re-
turn shutoff valves are full open. It is
possible that the HTH Water pump does not
have sufficient capacity. Check with the
nearest AERCO Representative,
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DESCALING BY THERMAL SHOCK

Where, under certain conditions of continuous steady
usage, the Water belng heated Is so hard or alkaline
that normal flexure of the colls (see ROUTINE MAIN-
TENANCE above) and routine blowdown (draining the
Heater shell) will not remove scale bulldup on the
colls, the heating surfaces (colls) may be thorough-
ly shocked, without damage to any part of the Heater,
to dislodge scale solids,

To adminlster Thermal Shock, proceed as follows

TS1, Drain the Heater per steps RM1 through RM3
under ROUTINE MAINTENANCE above, However, in-
stead of holding the Relief Valve open in step
RM3, remove the Relief Valve from the Heater
upper head and open the Heater drain valve,
Leave the drain valve open until step TS7,

TS2. Insert a source of cold water (for example, a
hose from a cold water faucet) into the Rellef
Valve connection,

TS3. Open the shutoff (stop) valves in the Primary
Fluid (Steam, WTH VWater, etc.) Inlet line and
allow Steam or HTH Water to the Heater. After
about 30 seconds or until the Steam 1s blowing
out of the Condensate drain line or the HTH
Water has thoroughly heated the coils, close
the stop valve in the Condensate drain line or
in the HTH Water outlet line, Leave the Steam
or HTH Water inlet stop valve open for about
2 minutes longer, then close the Inlet stop
valve,

Tsk,

TS5,

TS6

Ts7

TS8

CAUTION® Steam may be generated and escape

through the Relief Valve opening.

Inject a flow of cold water through the Relief
Valve connection for about two minutes. Then

shut off the cold water and open the Condensate
drain line or HTH Water outlet line stop valve.

Repeat steps TS3 and TSk several times until
the water coming from the Heatér drain appears
to be relatively free of sollids,

Remove the cold water source from the Rellef
Valve connection, Open the stop valve In the
maln Cold Water Inlet line and allow a com-
plete flushing of the Heater shell,

After the Heater shell has been completely

dratned, close the Heater drain valve, replace
the Relief Valve in the Heater upper head, and
place the Heater back Into operation per steps
OP1, OP10, and OP14 under OPERATING PROCEDURES,

If Cold Water conditions are so severe that
thermal shocking does not remove scale deposits.
contact the nearest AERCO Representative for
advice,
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DISASSEMBLY .

Reference 1llustrations --

HE=108-9 Anticipator Check Valve Assembly
HE-108-11 Heater Control Box Assembly
HE-108-12 Bare Heater Assembly

HE=-108-13 Steam to Water Heater Assembly

HE=108~14 Water to Water Heater Assembly
with 2-Way Control Valve

HE-108~15 Water to Water Heater Assembly
with 3-Way Control Valve

Special Tools Required

Torque wrench for 5/8' nuts

Block and tackle or ratchet or winch hoist fis
recommended for lifting off the Heater upper
head and shell, or for lifting and moving
the Heater,

To Remove Check Valve Assembly
See Figure HE-108-9.

D1,

p2.

03.

Db

Ds.

Shut down the Heater in accordance with step
OP11 under OPERATING PROCEDURES above. Man-
ually (and carefully) open the Relief Valve
in the Heater upper head to relieve any pres-
sure in the Heater shell.

Disconnect the union 1n the Hot Water outlet
piping (the one located beyond the outside
diameter of the Heater top head). Then re-
move the Nuts {35) and the Outlet Flange (26)
and outlet piping.

Separately, lift out the Spring Plate Assembly

(28), the Gasket (27), the Spring (29), the
Washer (30), and the Valve Plug (31).

Clean all parts and gasket surfaces thoroughly,

and repalr or replace any part necessary to

make the Check Valve operate properly (open on

Water flow through the Heater.

See REASSEMBLY below for reassembly of the
Check Valve into the Heater upper head

NS (39 s1ups (39)
0 !
_ANG 1 T 1
(29 SPRING PLATE (29)
rskeT @ | ASSEMBLY
. SPRING (29)

GASKET @)
wasHER (30

TOP HEAD , VALVE PLUG@

eaer @

Ffgure HE~108~9 -~ Exploded Anticipator
theck Valve Assembly

To Remove Heater Head and Shell

NOTE that all part item numbers gliven in parentheses
(00} In the instructlions below refer to those parts
shown as follows in the Figures noted
ttems (1) through (25) are shown in HE=108-11
Items (26) through (50) are shown in HE-108-12
Items (50) and up are shown in HE-108-13, -14,
and =15

D6, Shut down and drain the Heater In accordance
with steps RM1 through RM3 under ROUTINE
MAINTENANCE above

D7. Make the following disconnections

(a) For Steam to Water Heaters =-- HE-108-13,
disconnect the Copper Tubing (57) from
the elbow of Spool Piece (56).

(b) For Water to Water Heaters == HE-108-14
and =15, disconnect the capillary-
connected thermal elements (57) from the
elbows of Spool Pleces (56) at the top
of the Heater and (81) at the bottom.

(c) For Heaters with Air-Operated Control
Valves, disconnect the Tubing (64) at
the Control Box (66). Also the air
supply tubing to the Control Box.

{d) For Water to Water Heaters with 3-Way
Control Valves -- HE-108-15, disconnect
the Union (85) In the Valve piping running
from the Valve to the bottom of the Heater.

(e) For Heaters with Self-Contained Control
Valves, disconnect the Temperature Control
Thermal Element from the Thermal Well
Bughing (59) in the Heater upper head.

Be careful not to damage the element or
tts capillary,

and

disconnect the condult and wiring, at the
Control Box, running to the Solenoid Valve

(7).

D8. Disconnect the Union or Flanges in the Spoo!
Piece (56) at the top of the Heater,

D9, Disconnect the Hot Water Outlet piping at a
union located beyond the outside diameter of
the Heater top head. Do not break the con=-
nection at the Outlet Flange (26) unless it is
necessary to disassemble the Anticipator Check
Valve (see steps D1 through D5 above),

D10. Disconnect any piping to the Reljef Valve (58)
and the Water Solenoid Valve (51) on the

Heater top head.

D11. Disconnect the power supply wiring from the
Control Box.
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012,

D13.

D14,

Disassemble the Flanged Nut Assembly (37) on
the Heater top head:

(a) Unless necessary, do not turn the Spool
Piece (56} out of the Assembly

(b) Remove the Nuts (35) and Studs (36),
carefully without using any wrenches on
elther the top or bottom plece of the
Assemby, and without rotating elther
piece,

(c) Carefully turn the lower plece of the
Assembly off the Heater Riser and 1ts
adaptor so as not to break the adaptor,
Take care not to rotate the Riser and
Coil Assembly (43).

Mark the edge of the Heater bottom head flanges

in order to indicate their correct relative
positlons upon reassembly.

Remove the Nuts (35) and Studs (36) from the
Heater bottom head flanges

D15,

D16,

pacE HE-108-19

Using a holist or block and tackle attached to -
the Lifting Lugs (39) on the Heater top head,
CAREFULLY 1}ft the top head and shell STRAIGHT

UPof f the Heater Riser and coil assembly. 00

ﬁﬁ: SCRAPE the shell lining against the coiT

tubing,.

Clean and Inspect the Inside of the shell and
the corl and riser assembly. Make any simple
repairs possible. If there are

(a) any leaks in the coll and riser assembly,

(b) any breaks fn or other damage to the shell
Viner, or

{c) any other extensive damage,

reassemble the Heater and arrange for its re-
turn to the AERCO factory for repalr -- contact
the nearest AERCO Representative for Instruc-
tions

(Note that AERCO can furnish a new Riser and
Coil Assembly(43) for you to assemble into the
Heater. However, such an assembly must be done
very carefully and at your own risk.,
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REASSEMBLY

Reference jllustrations ==

Same as for DISASSEMBLY above, plus
HE=-108-10 Cotl Spacing Too!l

Special Tools Required

Same as for DISASSEMBLY above, plus
a coil spacing tool as shown in Figure
HE-108~10

To Reassamble Check Valve Assembly

See Figure HE-108-9,

Rl1. Insert the Valye Plug (31), the Washer (30),
the Spring (29), and the Gasket (27) into the
Spring Cup Housing (33). AERCO recommends
that a new Gasket (27) be used whenever the
Check Valve is reassembled.

R2. Insert the Spring Plate Assembly (28), taking
care to center it as closely as possible.

R3. Line up the Outlet Flange (26) on the Studs
(34) In the Heater top head, making sure that
the Spring Plate Assembly (28) 1s centered in
Zts)groove in the bottom of the Outlet Flange

26).

R4.  Replace the Nuts (35) and tighten the Outlet
Flange (26) leak-tight to the Heater top head.

RS. If this 1s the only reassembly operation,
reconnect the Heater Hot Water outlet piping
union and place the Heater back into operation
In accordance with steps OP1, OP10, and OP13
under OPERATING PROCEDURES above.

To Reassemble Heater Head and Shell

NOTE that all part item numbers glven In parentheses
(00) in the instructions below refer to those parts
shown as follows In the Figures noted::
Items (1) through (25) are shown In HE-108-11
Items (26) through (50) are shown in HE-108-12
Items (51) and up are shown In HE-108-13, ~14,
and -15

R6. Using a tool such as the one shown in Figure
HE-108-10, make sure that the colls are evenly
spaced throughout the Heater. Insert the tool
flat between the coil tubes and twist the too}
unti) the desired spacing is obtained.

R7. Clean all gasket surfaces thoroughly. Place
the Gasket (41) on the Heater bottom head
flange. AERCO recommends that new Gaskets
(41) be used whenever reassembling efther the
top or bottom head to the shell,

R8.

Rg‘

R)o.

R11.

R12’

a.

8/8°00
TUBING
ORROD \

"—2'

t-i/8°
F"“\_
p.

Figure HE-108-10 -~ Coll Spacing Tool

Inspect, clean, and replace the Riser 0-Ring
(45) (same as the ome shown at the bottom of
the Heater) on the flange at the top of the
Riser and Coil Assembly (43), If damaged,
the 0-Ring must be replaced (AERCO recommends
replacement at each reassembly),

Using a hoist or block and tackle attached to
the Lifting Lugs (39) on the Heater top head
(40), CAREFULLY lower the top head and shell
STRAIGHT DOVWN over the Coil and Rlser Assembly.

DO _NOT SCRAPE the shell lining against the

coll tubing.

Before resting the shell flange onto the bottom

head flange, make sure that the shell is posi-

tioned properly by Tining up the marking put
on the edges of the flanges In step D13 under
DISASSEMBLY above. This Is very important.

Assemble the lower head/shell Studs (36) and
Nuts (35) into the flanges, Cross-tighten to
approximately 75 ft-1b torque in order to ob-
tain uniform seating. Then progressively
tighten the Nuts to approximately 150 ft=-1b
torque for a tight seal,

Inspect the Riser Adapter at the top of the
Heater Riser. Make sure that its upper mating
sut face 15 clean, If the Adapter has come
loose from the Riser, reinstall It as follows*

(a) Clean the Adapter and the upper end (in-
side) of the Riser thoroughly with
alcohol,

(b} Apply Loctite 620 to the Adapter surface
which mates with the Riser, and Insert
the Adapter Into the Riser. Let this set
for about an hour before proceeding with
step R13. (Steps R15 through R17 may be
carried out while waiting for the Loctite
to set.)
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R13,

R14,

Ri15,

R16,

Reassemble the lower piece of the Flanged Nut
Assembly (37) to the Riser, carefully so as
not to rotate the Riser, and tighten It down
securely.

Reassemble the upper piece of the Flanged Nut
Assembly (37) to the Jower piece and the Riser
Adapter, beina very careful not to damage the
mating surfaces. Never rotate the Adapter or
the Riser. Never use wrenches to hold or turn
either the upper or lower pleces of the Nut
Assembly (37?. Tighten the Nuts (35) securely
and evenly all around, but do not exceed a
tightening torque of 25 ft-Ib,

Reconnect the power supply wiring and the alr
supply tublng to the Control Box.

Reconnect any piping to the Relief Valve (58)

R17.

ng'

R19,

R20,

pace HE-108-21

and the Water Solenoid Valve (51) on the top
head of the Heater.

Reconnect the Hot Water Outlet piping at its
union located beyond the outside dlameter of
the Heater head.

Reconnect the union or flanges in the $pool
Piece (56) at the top of the Heater to Its
mating Steam or HTH Water plping or Valve,

Make all of the reconnections which were dis=
connected In step D7 under DISASSEMBLY above.
Make sure that all) tubing, thermal elements,

conduits, and wiring are reconnected properly

Refsll and place the Heater back Into operation
in accordance with steps OP1, OP10, and OPI3
under OPERATING PROCEDURES above,
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RECOMMENDED SPARE PARTS

Quantity Shown in
Per Heater Item No Part Name Figure No.

For Any Serlies E-PLUS Heater

1 3 Temperature Switch HE=108-11
1 10 Dral Thermometer HE-108-11
1 20 Green Indicator Light HE-108-11
1 21 Red Indicator Light HE-108-11
1 23 In-Line Air Filter HE-108-11
2 27 Qutlet Flange Gasket HE-108-12
4 LY Head Gasket HE-108-12
1 51 Water Solenoid Valve HE-108-13,
-14, -15
1 58 PET Relief Valve HE-108-13,
-1, -15

For Steam to Water Heater

1 12 Compound Pressure Gage HE=108-11
2 45 Riser 0-Ring HE-108-12

For Water to Water Heater

1 1 Dial Thermometer HE-108-11
2 45 Riser 0-Ring HE~108-12

For Heater With Air-Operated Control Valve

1 2 Temperature Controller HE-108-11
1 7 Air Solenoid Valve HE=108-11

.

For Heater With Self-Contained Control Valve

1 74 Steam Solenotd Valve HE-108-13,
-1h

1 -- Control Valve Thermal Element, HE~108-13,
AERCO Part No. 5144-1 -14
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pace HE-108-24 INSTRUCTIONS -- AERCO HELITHERM HEAT EXCHANGERS, SERIES E-PLUS

7
N 7

| D H 3
SECTION A-A (j/ Téa

FTEM | QUAN. | PaRT NAME PART NO,

% | | | HOT WATEROUTLET FLANGE 8774 |
27 | 2 | HOT WATER OUTLET FLANGE GASKET 16549
25 | 1| SPRING PLATE ASSEMBLY 16989
29| 1 | sANG 121966
20 | 1| VALVE PLUC WASHER i252)
31| 1| VALVE PLUG ASSEMBLY 2809
32 | || UPPER HEAD @ SENSING ASSEMBLY 18885
| 33 |1 | SPRING CUP HOUSING 161040
34 | 4_| 6/6-1Ix2 34 LONG STUD 12886
35 | 84 | b/eli HEX NUT 678
% | 28 | 56-1STWD 6248
37 | 2 | FLANGED WT ASSEMBLY 16838
38| 2 | LFTINGLUS STD 12864
% | 2 | LFTNGLG 12865
) TOP HEAD TOTAL ASSEMBLY 18886
9) | 2| WEAD GASKET 18532
% SHELL ASSEMBLY 18913
® | 1| COL & RISER ASSEMBLY 20696
34 | 1| BOTTOM HEAD & SKID ASSEMBLY 26901
L 45 | 2 | RISERO-AING 12610

3] }
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Figure HE-108-12 -~ AERCO Series E-PLUS Bare Heater -- Assembly and Parts List




INSTRUCTIONS == AERCO HELITHERM HEAT EXCHANGERS, SERIES E-PLUS paGe HE108~25
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AN
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_+- + | i JI
57, i
58
&0
®
J TS PART MO,
@ o | WATER SOUENID MLVE, 534
&) o ] 5 LG RED BRASS m:
|
BBLEA
L A4 2 VALVE SPOCL P1 TELEA
S | AR [ COPPER TUB)
58| PaY RELIEF VALVE 6462
@ [ 759 ] THERMAL WELL BUSHING ()
ION FITTING zaeT
= VR 38' o
@ & | AR HGACE BLAK STRANGED WIE [y
& [ AR [UGIGE
Lo 1= 4 64| A/R | V4" MPOLENE TUBING RMS041
[) 18850
= = ¢ €6 | )| CONTROL BOX ASSENBLY 16840
©7_| A | SoPLT CONDUIT 22048
(&8 | 1 [eaE SEE R HE 20897
@ @ | & | 1 |V NPT CLOSE NPPLE ==
70| A/R | V2" 00 TYPE KCOPPER o)
7 'ORAN \LVE
il ‘STRAGHT COMPRESSION FITTING
i) 500 FTION 840
£.3 SOLENOID VLVE 382
£ COMPREESION FITTING 863
7% 272" 50° ELEOW 27
77 9]
78 NPT PREXE LG F0-264
o) 79 /2  ORIFICE UNION
1 80 ALVE Ty
1 —1 A/R HUMBER OFf LENGTH WS REGUIRED
3 W W TAREA
| ol [oBen]| P
TP _| oxrs | ez
T TP | T i g
HRWNH | od P | oaa |
@ 2 INCH T P (=38 I T T
2R | oo b | o L)
) o7 [z e
4 INCH CXT-P [F3 % WIBl-4
#AERCO VALVE TYPE
»
-
¥ L Y0 J

2y

+

Figure HE-108-13 -~ AERCO Steam to Water Packaged Heater, Model $W3E-PLUS
Assembly and Parts List




PAGE HE-108-26 INSTRUCTIONS -~ AERCO HELITHERM HEAT EXCHANGERS, SERIES E-PLUS
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56)

58 3
T
89)
60,
TTEM | QL | Pt ave: PARY N,
) WATER VALVE 8134
m 3 3/8"x1/2" STRAIGHT LT CONGUIT CONR.___|6-38
[ i 1 [ A3 RED BRASS NIPPLE 22597
] =) NPT STREET ELOOW 9336
Q- Wy U ) CONTROL WAVE TARLEA
6 'SPOOL PIECE ASSENBLY TABLEA
B7_| A/R | 3/8700 TYPE L COPPER TUBING RGO
) NPT PAY RELIEF VALVE 462
‘—‘——@ [T THERMAL BUSHING BUS
) '50° COMPRESSION FITTING 12867
H 6 [ AR TYPE T CONOUT [RM2000
€2_| A/R_| 14 GAGE BLACK STRANDED WIRE. [RMA2S
€3 | AR |VABAGE WHHTE SYRANDED WRE o5
|64 | A/R [N NPOLENE TUBING [RO304]
q & INSULATION
Q [766 | 1| CONTROL BOX AGSEMBLY 16340
[ 67 | A/R |90PLT CONDUIT CONNELTOR 22104
\\ 68 | ) HEATER SEE FI0. HE-108-12 20897
6 | 1 |U2"NPT CLOSE NPPLE 9290
70 | A/R_|1/2%00 TYPE KCOPPER TUBING RE08)
- n ORAN WALVE. 128204
” | 72 ‘STRAVGHT COMPRESSION FITTING 865,
7 50° COMPRESSION FITTING 840
L 74 4" SOLENOD ES
' ] VALVE SPOOL PECE ASSEMBLY
T
i : ¥AERCO WVE TYPE
3 v
- C)
=3 -
'dNM
iU ]
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Figure HE-108-14 -- AERCO Water to Water Packaged Heater, Model WW3E-PLUS,
with 2-Way Control Valve ~- Assembly and Parts List




INSTRUCTIONS ~- AERCO HELITHERM HEAT EXCHANGERS, SERIES E-PLUS paGe HE-108-27

.#.

.
N e
it [ I L —
1
i 85 V/2°38" LG RED BRASS MPPLE Zd
] e =
] ‘CONTROL VALVE A
| 26 PIECE ASSEMBY A
S7_|_A/R_{ 3/ 0D TYPE L COPPER TUBING
58 PBT RIVE
69 THERMAL WELL BUSHING ZN
6 FTTING
= | 6 ! AR | k4
@ 62| A/R_|14 GAGE BLACK STRANGED WIRE 24
63| A/R_[14 GAGE WHITE WIRE FOATRS
64| A/R_{V4"MPOLENE TUBING R3O
= (66 | 1 19880
68 [l Bax MBLY 18840
67_|_A/R_| 90° LT CONDUAT CONNECTOR 122104
(e [ 1 -SEE Z
@ 89| 1 _|V2"NPT QLOSE NIPPLE 929
|70 | AW JVZO0TIPEK RMGOS!
7|1 |FU2 ORANVALVE 282041
| T2 F
b} 90" CONPRESSION FITYING
(61 |1 ['SPOOL PiEcE ASSEMBLY TABLEA
82| A/R | BLACK IRON PIPE TALED
83_| A/R | REDUCER TABLE
| 64 | AR |FLANGE —— TABLED
€5 | AR JUNION 0
s o oOh | 88_| | [CASTIRONTEE TABLEB
68 .12
“RASHOMBER OR LENGTN A FEGUIRED
TARLE A

TABLE B

REDUCER] FLANGE | UNION | TEE | ELBOW
SIZE__|ITEM 62|ITEM B3|ITEM 84 | ITEM 85 |ITEM 66| ITEMSB?
I RMB 31 |— RMZS4_|RMdzo | AWz 4
® K RMB 33 |-~ AM294_|RMA29 | RM2 4
/2 INCH_| RM354 | RMB 34 | = RM294 |FM429 |RM2 4 |
-INCH__[RM354 |-~ = RM294 {RM429 |RM2-4
V2INGH

-

-INCH___|RM355_|— RM9-18 |— RM9-16_|RM2 )1
NCH | RM356 | — RM9-125) -~ RM9-I7_|RM2 13
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Figure HE-108-15 -~ AERCO Water to Water Packaged Heater, Model WW3E-PLUS,
with 3-Way Control Valve ~- Assembly and Parts List




