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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 given the same attention as specific 
precautions Included In the instructions. 

WARNING! 

FLUIDS UNDER PRESSURE MAY CAUSE INJURY TO PERSONNEL 
OR DAMAGE TO EQUI P~1ENT WHEN RELEASED. 

SHUT OFF ALL INCOMING AND OUTGOING STEAM AND WATER STOP VALVES N~O CAREFULLY DECREASE 
ALL TRAPPED PRESSURES TO ZERO (see SHUTDOWN in OPERATING PROCEDURES) ~ PERFORMING 
MY HAl NTENANCE. 

WARNINGI 

LIVE STEAM CAN CAUSE SEVERE BURNS. 

NEVER SEARCH FOR LEAKAGE IN A LIVE STEAM LINE BY SIGHT ALONE OR BY tlFEEL" •. USE A 
Hi"RR'OR OR OTHER SUrTABLE POLISHED OBJECT. ALSO. ALWAYS WEAR GLOVES AND LONG SLEEVES. 
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GENERAL INFORMATION 

This instruction covers ALRCO Helitherm Series B­
PLUS Steam to Water Heat Exchangers. Steam is the 
trimary or tube side fluid. The water being heated 
service or-aomestTC water or other fluid) Is the 

secondary or ~ sIde fluid. 

The number of coils in a particular Heat Exchanger 
is denoted by the two digits following the 11+11 and 
preceding the first "/11 in the Heat Exchanger Hodel 
Number. That is, 03 - 3 coils, 07 • 7 coils, 11 • 
11 coils, 15 • 15 coils, etc. 

The IIStylell designation for a Heat Exchanger denotes 
materIals of construction for the various components 
of the assembly. If this information Is required 
for a specific Heat Exchanger, contact the nearest 
AERCO Sales Representative. 

ACCESSORIES 

Accessories Included i~ the AERCO B-Plus Heat Ex­
changer Package Assembly are (see Figures HE-l04-t, 
HE-l04-9, HE-l04-15, HE-t04-17, and HE-t04-18): 

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 Is furnIshed 

Over-Temperature Limit System, including the 
following: 

Temperature Switch -- installed in the 
Control Box 

Solenoid Valves --
Water -- installed in Heater Top Head 
Air -. installed In Control Box when 

Air Operated Control Valve is 
furnished 

Steam -- installed on Self Contained 
Control Valve when furnished 

Indicator LIghts -- "Power On" and 
"Trippedll 

-- installed in Control Box 

Steam Pressure Gage -- mounted below Control 
Box 

Shell Hot Water Outlet Temperature Gage -­
mounted below Control Box 

Pressure & Temperature Relief Valve(s) -- sIze 
and number furnished as required in ac­
cordance with the design Btu output of 
the Heater -- first two located In the 
Heater Top Head as shown tn Figure HE-
10~-1; third, if furnished, to be In­
stalled In the hot water outlet ptplng 
by the user as shown In Figure HE-l0~-' 

Union Orifice -- located in Condensate Outlet 
(see Figure HE-104-1) -- required in place 
of a steam trap to insure complete cond­
ensat:on of steam within the Reater 

Check Valve -- located in Condensate Outlet 

All other items -- stop valves, check valves, 
strainers, unions or flanges, and other pipIng and 
fittings as shown in Figures HE-IO~-2 through 
HE-l0~-5 -- are to be furnished by others. 

NOTE 

The A£RCO Helltherm Heat Exchanger carries the 
standard AERCO warranty against defective matertal 
and workmanshl p. HO\.IEVER, AERCO cannot honor Its 
warranty If the I nstaller or user deviates tn any 
way from the instructions and precautions Included 
herein or makes any alteration of the equipment 
from that as originally furnished without the wrIt­
ten approval of AERCO. 

NOTE 

THIS INSTRUCTION COVERS ONLY THE HEAT EXCHANGER PORTION OF THE MODEL B-PLUS 
PACKAGED HEATER ASSEMBLY. SEPARATE INSTRUCTIONS ARE INCLUDED IN THIS PACKAGE 
COVERING THE STEAM CONTROL VALVE" THE OVER-TEMPERATURE LIMIT SYSTEM AND ITS 
COMPONENTS" AND OTHER ACCESSORIES 1t~CLUDED IN THE HEATER PACKAGE. 
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INSTALLATION 

1. Dimensions for an AERCO Heat Exchanger (Heater) 
Hodel SW1B-Plus are shown in Figu~e HE-'04·,. 

2. Uncrate the Heater carefully. Set the Heater 
upright by using a block and tackle or holst 
attached to the lifting lugs on the top head 
of the Heater (the eye-bolts shown In Figure 
HE-l04-16). Always use the lifting lugs to 
lift and/or move the Heater. 

3. If possible, for easy in-place maintenance, 
locate the Heater where there is at least 2 feet 
clearance all around the Heater and where the 
head room clearance from the top of dimension B 
in Figure HE-l04-1 Is at least equal to dimension 
A for the Heater Hodel less 24 Inches. 

~. 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 
~ include ample provision for expansion. 

5. Make a 11 pip ing connect ions as ins tructed in 
Step 6 below and inaccordance with the approp­
riate Figure showing: 

Single Heater -- Figure HE-104-2 

Parallel Heaters -- Figure HE-l04-3 

Single Heater used ~ith an Accumulator 
Figure HE-l04-4 

Single Heater used with a St~atified 
Sto~age Tank -- Figure HE-t04-S 

or with any specific piping diagram which may 
have been furnished by AERCO for this instal­
lat ion. 

6. For best Heate~ performance. obse~ve the follow­
ing very carefully in making the piping instal­
lation: 

a. 00 not use cement or red lead in making up 
pipe joints. 

b. For Heater connection types. sizes, and exact 
locations. see Figure HE-t04-1. 

c. All piping to the Heate~ top head should be 
provided with unions o~ flanges whIch are 
located beyond the outside dIameter of the 
Heate~ head to penmit removal of the head 
and shell for in-place maintenance •. 

d. Include all of the stop valves, check 
valves, steam traps, and other elements 
in the piping as shown In Figure HE-10~-2, 
HE-104-3. HE-l0~-4, or HE-104-5, or 8S sep­
arately specIfied by AERCO. Note that the 
check valve shown at the Heater In the 
Condensate return line Is furnished In the 
pIping package assembly by AERCO. 

e. The Condensate return piping should be 
arranged to permit Condensate to draIn 
freely by gravity from the Heater bottom 
head. Failure to do so may result In Heater 
improper operation and/or In damage to the 
Heater Steam/Condensate system. 

f. All drain discharges -- relief valve(s) in 
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. 

7. When a third P&T Relief Valve is furnIshed with 
the Heater (the first two furnished have been 
as semb I ed in -the top head of the Heater by 
AERCO), the third Valve Is to be installed in 
the Heater hot water outlet piping, by the user. 
as Illustrated in Figure HE-104-6. 

8. Before making final piping connections to and 
from the Heater and Control Valve, blow out 
all piping thoroughly. 

9. If an air-operated Control Valve is furnished 
In the Heater package, make the necessary sup­
ply air connection to the connector through 
the side of the Control Box (see Figure HE-
104-9). The supply air pressure must be main­
tained at 20 psig. 

10. Connect 110 v 60 Hz power supply wirIng th~ough 
the 5 Ide of the Cont·ro 1 Box to the e lectri ca \ 
junction box (see Figure H£-104-9). 
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LEGEND 

-(><l- SlOP\W.VE ~ STRAINER 

-vi- CHED< 1-1 RELIEF 
w.vE W.VE 

~ CONTROL 
m THERMO-

W,.VE METER 

~: ... ORIFICE -iZ)- STEAM 
UNION TRAP 

tp I~ -0- ClRCU.AlOR II:[nEiif 

<f) PRESSURE {)- BALANCING 
GAGE COCK 

....... PlPEUNON + PETCOCK ORFLANES 

~ COMPOUND ~ ~ PRESS.GN3E 

Figure HE-I04-2 -- Piping Connections for a Single Heater 

Figure HE-l04-3 -- Piping Connections for Parallel Heaters 
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Figure HE-l04-~ -- Piping Connections for a Single Heater used with an Accumulator 

STRATIFlED 
HOfWATER 

S1ORAGe~K 

~ 
~ 

FIgure HE-l04-5 -- Piping Connections for a SIngle Heater used with a StratIfied Storage Tank 
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HOT 
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~-I-II2~P8T RELIEF 
VALVE {WHEN 
FlRNISHED BY AERCO) 

~~x~REDUCING 
TEE· 

~TER~--+-~~ ---- OR 
3-TEE WITH 
~11-1I2-REDUCING 
BUSHlNG* 

OUT 

"5'NIPPLE* 

HEATER 1tP HEAD 

*PIPING J,NO FITTINGS BY USER 

Figure HE-l04-6 -- P&T Relief Valve Located in the 
Heater Hot Water Outlet Piping 
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PRINCIPLE OF OPERATION 

The AERCO Helitherm Heat Exchanger (Heater) consists 
of three principal parts (see Figures HE-104-7 and 
HE-104-8) ; 

Shell with Top and Bottom Heads 

2 Coils assembled to Steam Riser and 
Condensate Return 

3 -- Intergral Demand Anticipator Temperature 
Control Un I t 

Cold Water (or other liquid) 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 check valve and Hot Water 
outlet connection in the top head. 

Steam enters through the control valve and its Inlet 
connection In the bottom head and is fed through the 
Steam riser to the inlet of each coil unit. The 
Steam then fl~ through each coil unit sImultaneous­
ly in parallel, leaves through each coil outlet as 
Condensate, ent~rs the condensate return, and leaves 
the Heater through the condensate outlet connection 
In the bottom head of the Heater. 

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-l04-8). 

Hot Water from the top of the Heater shell enters 
the 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 temperature 
which necessarily will be cooler than the temperature 
of the Hot Water in the top of the Heater shell. 

The temperature senst n9 element IIreads" the average' 
temperature of the ~ater in the sensing tube at any 
given moment and signals the Steam control valve to 
modulate between full open or closed as necessary to 
maintain the required Heater Hot Water outlet temp­
erature. With no demand or load on the Heater, the 
temperature sensing element reads only the tempera­
ture of the Water tn the top of the Heater and at 
the Heater outlet. If the Water Is at the required 
temperature or above, the sensing element signals 
the Steam control valve to close. 

However, the moment that there is demand 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 Steam control 
valve to open. The need for Steam (heat) to the 
coils is satisfied at once, Incoming Cold Water 
passing through the calls Is heated, and the Heater 
Hot Water outlet temperature does not fall below 
that requ ired. 

The Anticipator Unit, therefore, as fts name fmpUes 
is constantly alert to toad conditions and changes, • 
as wetl as to changes In the temperature of the In­
coming Cold Water, and provides FEED-FORWARD temp­
erature control at all times. 

STEAM 
IN 

HOT WATER 
our 

StUCT1U8E 

DEfl.S:TOR 

~:::o:s:a. .... _-+-+- ORIF'ICE 

CONDENSATE OUT COLO _TER IN 

Figure HE-104-8 -- Schematic of AERCO Hodel a-PLUS 
Water Heater showing Anticipator Temperature Control 
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OPERATING PROCEDURES 

OP1. With the installation entirely completed, In­
c1 udJng 

••••• al1 piping connections have been made, 
••••• all connecting piping has been cleaned 

(blown) out, 
••••• al1 connections per Steps 8 and 9 under 

INSTALLATION have been made, 

open the stop valve ·in the Cold Water inlet 
line and hold the relief valve (or anyone 
of the relief valves) in the Heater top head 
open to allow air to come out (otherwise an 
air pocket will be built up and the Heater 
~Ill not fill). When water flows out of the 
relief valve, the Heater Is full. 

OP2. Temporarily set the Over-Temperature Limit 
System Temperature Switch in the Control Box 
(see Figure HE-l04-9) to Its high temperature 
Ii mi t. . 

OP3. If the Steam Control Valve furnished is alr­
operated and there is a Temperature Control­
ler In the Control Box (see Figure HE""10lf-9), 
set the Controller at the temperature desired 
to be held at the Heater hot water outlet. 

OP~. Open the stop valve in the Hot Water outlet 
line. Open a hot water faucet or faucets in 
building or process to insure a flow of water 
thnough the Heater. For best results In ad­
Justing the temperature control, a water flow 
of 10~ to 25' of Heater rating Is desirable. 

OPS. Slowly open all stop valves In the Steam inlet 
and Condensate outlet lines. 

OP6. Follow the Instructions furnished with'the 
air-operated Temperature Controller and 
Control Valve or with the self-contained 
Temperature Regulator Valve, and: 

a. Introduce Steam to the Heater. 

b. Adjust the air-operated Temperature Cont­
roller ~r self·contalned Temperature Reg­
ulator Valve until the Heater hot ,water 
outlet temperature Is being held steady at 
the desired temperature. If the hot water 
outlet temperature is erratic, see Step 
OP7 below. 

c. Close the hot water faucet or faucets 
opened in Step op4. Open any stop valves 
in the building recirculation systeM if 
such Is included in the Heater installation. 

OP7. If the hot water outlet temperature is 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 Temp­
erature Regulator to provide best response 
on load changes. See the instruction furn­
Ished with the Controller or Regulator. 

op8. Adjust the Over-Temperature LImit System Temp­
erature Switch in the Control Box to its propE 
setting In accordance with the Instructions 
furnished which cover the Over-Temperature 
Limit System -- usually lSoF to 200 F higher 
than the desired hot water outlet temperature. 

OP9. The Heater installation is now set for opera­
tion. No further operation procedure is nec­
essary unless or until further temperature 
control adjustments may be required. If so, 
repeat Steps OP4, OP5, OP6, and, if necessary, 
Step OP7. 

OP10. To It!!:!!. ~ the system: 

a. Close all stop valves in the Steam inlet 
and Condensate outlet lines. 

b. In this order, close the stop valves in mtii'e hO't"'Water out Jet line, 
(2) the reel rculat Ion 1 tne, I f any, and 
(3) the cold water inlet line. 

c. If the system includes an accumulator or 
stratified storage tank, do not shut off 
the cold water until the Heater has cooled 
down. If the system Is allowed to cool 
whIle the cold water Is shut off, the Heate 
liner may collapse because of fonmation of 
a vacull11. 

OP11. For DRAINING THE HEATER, see the instructions 
included under ROUTINE MAINTENANCE. 

OP12. To START UP again, with the shell filled per 
Step OPt above, open the stop valves in the 
following order: 

(1) 
(2) 

(3) 

stop valve In the Cold Water inlet line, 
any stop valve in the recirculation line 

if any, , 
stop valve in the Hot Water outlet line, 

and 
(~) stop valves in the Steam Inlet and Cond­

ensate outlet lines. 

OP13. After each startup, check the temperature 
control. If necessary, make adjustments 
per Steps op4 through op8 above. 
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OVER-TEMPERATURE 
LIMIT SYSTEM 

TEMPERATURE 
SWITCH 

HOT WATER OUTLET 
TEMPERATURE 

GAGE ---~ .... 

I 

.'~~:~~!" •. 
: ;'E~::'~:~~" ':.-;; .. .;~. 

;, ~:~ .. ~ . 

···~'i~.~,/ 

PAGE HE-I04-ll 

ELECTRICAl 
JUNCTION BOX 

CONTROL AIR 
SOLENOID VALVE * 

INDICATOR UGHTS 

STEAM PRESSURE GAGE 
(Steam to Water Heater) 

* INCLUDED ONLY WHEN 
AIR-OPERATED CONTROL 
VALVE IS FURNISHED 

Figure HE-l04-9 ---Model B-PLUS Heater Control Box 

IISVOCf 
60Hz 

AIR OR W 
SOLENOID VALVE SOt.ENOfO VALYE 

NCRtW.LY a.oseo N)RlWJ.y a..osEO 

TENPERATURE SWITCH TERMINAl DESIGNAT10N tDr£: tJ'ON lOSS OF EI...ECTRICAL PCMER, 
--t£ATER SHUTS DOWN I-COMMON 

2-N:lRMAU.Y a..ose:o (BREAKS ~ 
TENPERATURE RISE) 

3-NORMAUY OPEN (MAKES ON 
TEMPERATURE R~) 

Figure HE-l04-10 -. Over-Temperature limit System 
Wi ring Diagram 
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ROUTINE MAINTENANCE 

The constant flexure of the Heater coils under 
varying load conditions automatically provides a 
desealing actIon and prevents a buildup of brittle 
scale. A perIodic blowdown (draining) is requIred 
to remove accumulated solids. 

After the first 3 months of inttial operation, dratn 
the Heater as outlined below. Examine the water 
being drained. 

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

(b) If the amount of solids appears to be light, 
set a schedule to drain the Heater every 6 
IDOnths. 

C.c:) Even If the amount of sol Ids appears to be 
very light, drain the Heater at least once 
each year. 

Cd) Also see TROUBLESHOOTING and CORRECTIVE MAIN­
TENANCE below. If descallng by the~l shock 
Is required, schedule that pnocedure In your 
Routine Maintenance. 

Check the temperature control at least once every 3 
months. Hake any necessary adjustments per Steps 

OP~ through op8 under OPERATING PROCEDURES above. 

DRAIN THE HEATER as follows: 

RH1. Close all stop valves in the Steam inlet and 
Condensate outlet lines. 

RH2. In this order, close the stop valves in 
(1) the hot water outlet line, 
(2) the recirculation line, If any, and 
(3) the cold water inlet line. 

JUt3. Carefully open the rei ief valve (or one of 
the reltef valves) in the Heater top head to 
relieve pressure In the Heater shell. If 
water contInues to flow fr~ the relIef valve 
one of the water stop valves either leaks or 
Is not shut off tIght. This must be remedIed 
untIl there Is no more flow through the 
relief valve. 

~. WIth the relIef valve beIng held open (~ 
prevent creating a vacuum In the shell), open 
the drain valve and drain the Heater complete 

RH5. To refill the Heater and place it back into 
operation, close the drain valve and proceed 
through Steps OPl, OP12, and OP13 under OPER­
ATING PROCEDURES above. 

TROUBLESHOOTING 

SYMI'T'* 'ROBAILE CAUSE , REMEDY 
tOMEtrlY( MINTENAHCE (CH) ITEM NO. 

A. .... t.r doe. not _I,.uln ,..qulred t ... r.tllre eMI, CI12, CIt6. tH'Z, an", 0117, Clna, 
at r.t.d c.PK I ty Ot" 

•• ....t.r overheats ClU, C"S, CM6, CHa, CH", CHI,. at" 
i C. Hot V.ter outlet t..., ... n"re fJuct&Ntes widely CHZ, CH6. 0111, C"'%. 0.13, CH'''. an7 

I CHI' 

I D. Insufflcl.nt V.t.r through 0" fro. Huter eM" CM1S 

I 
[. Excess or Insufficient Condensate being returned CI'I6, CHI7 

frOli ,,_t.,. 

I F. Stu. being dhcM'1ed Into Condenute dr.ln tK18. CH" 

G. Pr.ssurelT .... ntu ... Rei I., ValYe POP' C .... , C"S, CM6. cHI. C"', 
CHI), an ... CHI' 

CH'O, CHlI, 

H. Hener shuts dCM\ below. n, or too near .bcw. CH" 
required hot water t .... rnur. 

I. Loud banging In Hen.r or In Ste. or Condens.te tH6, C"7, C",. C"ID 
plpln, (not to be confu.ed with. nonNl cricking 
noise) 
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CORRECTIVE MAINTENANCE 

Refer to TROUBLESHOOTING. 

The following are probable causes and remedi~s for 
Improper action of the Heater. 

CH1. The temperature gage or steam pressure gage, 
or the steam supply pressure gage ahead of 
the Control Valve, may read wrong. Check 
each with a gage which Is known to be correct. 

CH2. Steam pressure Is too low. Check the steam 
supply pressure gage ahead of the Control 
Valve. If the reading Is low. adjust the 
steam supply pressure to that which is re­
quired. If 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 appears to be 
normal when the load Is light. I f the steam 
supply pressure Is correct, the steam pressure 
gage (below the Control Box) readIng should 
reach design pressure for steam In the coils 
as the Heater temperature drops. If it does 
not, check the operation of the Control Valve. 

C113. 

CH4. 

C115. 

C116. 

CM7. 

CH8. 

C119. 

Cold Water pressure Is low. Check and cor­
rect, If necessary. the Water pressure to the 
Heater. 

Static pressure of the Cold Water is too high. 
Hake the necessary corrections to bring the 
Water pressure below that for which the 
ReI ief Valve(s) Is set. 

Water to be heated is preheated too hot. 
Reduce the preheatIng to a temperature at 
least lOOF under the desired Heater hot water 
outlet temperature. 

Condensate return piping has not been Installed 
so that the Condensate dratns freely by gravity 
and/or the Condensate check valve leaks or has 
failed. If necessary. rearrange the Condensate 
return piping per Step 6e under INSTALLATION 
above. Inspect the check valve and replace it 
if it is leaking or has faIled. Also, check 
to make sure that there Is no restriction in 
the Condensate drain line. 

Steam supply lIne is not properly trapped. 
Install a trap as indicated In figure HE-l0~-2, 
HE-l04-3, HE-l04-4, or HE-l04-5. 

Leaking stop valve in by-pass line. If any, 
around the Steam Control Valve. Maintain 
the stop valve to shut tight. 

Lack of expansion capability in the hot water 
system. Insert an expansion tank In the out­
let hot water line close to the Heater. 

Cl1l0. I nsuff i dent shock absorbers. I nsert shock 
absorbers (water hammer arresters) in both 

the cold and hot water systems as needed to 
elIminate shock waves. 

CH11. The Steam Control Valve does not close. Check 
the Instructions coverIng the Valve. 

CH12. The Steam Control Valve does not open. Check 
the Instructions covering the Valve. 

CH13. The temperature control thenmal element (con­
nected to the afr-operated Temperature Control­
ler or the self-operated Control Valve and lo­
cated In the Heater top head) has faIled. Re­
fer to the InstructIons covering the Temper­
ature Controller or Control Valve. 

CM14. The Anticipator UnIt system Is not operating 
proper) y. Check to aaake sure that the temp­
erature senSing element has not fat led 'see 
CH13 above). that the shunt tube (Item 87 In 
Figures HE-I0~-17 and HE-l04-18) has not be­
come clogged, and that the check valve at the 
hot water outlet Is ~rkfng properly (see 
CM1S below). Hake any necessary correctIons. 

CHIS. The AntIcIpator Check Valve at the Heater hot 
water outlet Is not workIng properly. Dis­
assemble and inspect the Check Valve. clean 
the Valve. and repal r or replace any parts as 
necessary per Steps 01 through OS under DIS­
ASSEKBLY be low. 

C1116. The Over-Temperature Lfert System Is out of 
adjustment or some component of the system 
has faIled. Check out the system settIng per 
Step OP8 under OPERATING PROCEDURES above. 
Inspect and repal r or replace each component 
as necessary. 

CH17. There Is a leak In the Heater coIICs). steam 
riser, or condensate return, causing weter 
fMOD the shell to leak Into the heating coIl 
system, or steam or condensate from the coli 
system Into the shell. To verIfy such a leak, 
shut off the Steam supply and break a eon­
nection In the Condensate line -- CAREFULLY 
to avoid beIng burned. Condensate will drain 
from the coil system inItially, but the flow 
should stop after a minute or two. If the 
flow contInues, water Is leak1ng from the 
pressurIzed shell sIde to the tube side of 
the Heater. Disassemble, inspect. repaIr 
(If possible), replace, and reassemble the 
Heater as outlined bel~ under DISASSEMBLY 
and REASSEMBLY. 

CH18. The Heater coils are scaled up. Descale the 
Heater by thermal shock In the manner outlined 
below under DESCALING BY THERMAL SHOCK METHOD. 

CH19. The Heater Is being utilized at a rate hIgher 
than Its design capacity. Contact the nearest 
AERCO Representative for advice in remedying 
this problem. 
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DESCALING BY THERt'l1AL SHOCK 

~re, under certain conditions of continuous steady 
usage, the told Water Is so hard or alkaline that 
normal flexure of the Heater coils (see ROUTINE 
MAINTEH~CE) and ~utlne blowdown (draining the 
Heater shell) will not remove scale butld-up on the 
coTls, the heatIng surfaces (coils) may be thermally 
shocked, without damage to any part of the Heater, 
to dislodge seale soltds. 

Proceed as follows: . 

TS t. Ora in the Heater per Steps fun through JU41f 
under ROUTINE MAINTENANCE above. However, 
Instead of holding the re1ief valve open in 
Step RAA. remove the relief valve shown as 
Item]3(AJ In Figure HE-104-17 or HE-loJt-18 
from the Heater top head. 

TS2. Open the Heater draIn valve. Leave the drain 
valve open until Step TS8 below. 

TS3. Connect a. source of 'COld water (for example, 
a hose from a cold water faucet) to the open 
relief valve connection. 

TS4. Open all stop valves in the Steam inlet line 
and the Condensate ~tlet line to allow Steam 
to the Heater. After about 30 seconds, or 
until Steam -Is blowing out of the Condensate 

drain line, close the stop valve in the Cond­
ensate outlet line. leave the Steam inlet 
line open for about 2 minutes longer, and 
then close all Steam inlet stop valves. 

1S5. Inject a flow of cold water through the retie 
valve connection for about 2 minutes. Then 
shut off the cold water flow and open the 
Condensate drain line stop valve to drain off 
all Condensate. 

TS6. Repeat Steps Ts4 and TSS several 'times untll 
the water coming from the Heater drain appear 
to be relatively free of solids. 

1S7. Remove the cold water source from the relief 
valve connection. open the stop va1ve in the 
nain Cold Water Inlet line and allow a comple 
flushing of the Heater shell. 

TS8. After the Heater shell has been completely 
drained, close the Heater drain valve, rep lac 
the relief valve, and place the Heater back 
into operation. per Steps OP1, OP12, and OP13 
under OPERATING PROCEDURES above~ 

TS9. If Cold Water conditions are so severe that 
thermal shocking does not remove scale 
deposits, consult the nearest AERCO Repre­
sentative for advice. 

DISASSEMBL Y 

Reference illustrations: 

HE-10lt-9 
HE-104-10 

HE-104"11 

HE-l04-1S 
HE-l 04-16 
HE-l0"-1; 

HE-l04-18 

Heater Cont~ I Box 
Over-Temperature Limit System 

Wi dng Diagram 
Anticipator Check Valve Assembly 

Heater Control Box Assembly 
Heater Assembly 
Heater Package Assembly with 

Air-Operated Control Valve 
Heater Package Assembly with 

Self-Contained Control Valve 

Special Tools Regulred: (1) Torque wrench for SIS" 
nuts. (2) A block and tackle or ratchet or 
winch hoist Is recommended for lifting off the 
Heater top head and shell, or for lifting and 
moving the Heater. 

To Remove Check Valve Assembly 

See Figure HE-l04-tl 

01. Shut down the Heater In accordance with Step 
OP10 under OPERATING PROCEDURES above. Kan .. 
ua11y (a~ ea"refully) open a relief valve to 
relieve any pressure in the Heater shell. 

~--Sl'UDS® 

--~---SPRING PLATE 
ASSEMBL.Y@ 

C::::C:::::s;li~;;:"'i--SPRlNG @ 

~~~1---\WHR@ 
--~~-+-----~~~oo~ 

Figure HE-104-11 -- Exploded Anticipator 
Check Valve Assembly 
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02. Disconnect the union in the Hot Water outlet 
Piping (the one located beyond the outside 
diameter of the Heater top head). Then remove 
the Nuts (51) and the Outlet Flange (31) and 
outlet piping. 

03. Separately, 11ft out the Spring Plate Assembly 
(33), the Gasket (32), the Spring (34), the 
Washer (35), and the Valve Plug (36). 

04. Clean all parts and gasket surfaces thoroughly, 
and repair or replace any part necessary to 
make the Check Valve operate property (open on 
water flow through the Heater). 

os. See REASSEMBLY below for reassembly of the 
Check Valve Into the Heater top head. 

To Remove Heater Shell 

NOTE that all part item numbers given in parentheses 
( ) in the instructions below refer to those shown 
in Figure HE-10~-15, HE-104-16, HE-l04-17, or HE-
10~-18. 

AL~O, NOTE that it is not necessary to disassemble 
or remove the Check Valve Assembly (see above) in 
order to remove the Heater Shell. 

06. Shut down and drain the Heater in accordance 
with Steps RMl through 'RH~ under ROUTINE 
MAINTENANCE above. 

07. Remove the Temperature Control Thenmal Element 
from the Thermal Well Bushing (81) in the 
Heater top head. Be careful not to damage 
the Element or its capillary. 

08. Disconnect AlL external piping from the Heater 
top head, Including that to that to the Relief 
Valve(s) (73) and the Water Solenoid Valve (79). 
Di sconnect the Hot Water out let pip ing at the 
union located beyond the outside diameter of 
the Heater top head. 

09. Disconnect the power supply wiring to the 
Control Box and all wiring between the Control 
Box and the Solenoid Valve(s). 

010. If an air-operated Control Valve has been fur­
nished with the Heater, disconnect the air 
supply and control air piping from the Con­
trol Box. 

011. Close the Shutoff Cock (90) in the Pressure 
Gage line and disconnect the Compression Fit­
ting (86). 

012. Disconnect the Compression Fitting (77), lo­
cated at the bottom of the Shunt Tubing (87), 
from the Heater bottom head. 

013. Mark the edge of the Heater bottom head flanges 
in order to indicate their correct relative 
positions upon reassembly. 

Dl~. Remove the Nuts (51). Studs (53) & (62), and 
lockwashers (65) fro~ the Heater bottom head 
flanges. 

015. Using a hoist or block and tackle attached to 
the Lifting.lugs (52) on the Heater top head, 
CAREFULLY 11ft the top head and shell STRAIGHT 
UP off the Heater riser and coil assembly. DO 
NOT SCRAPE the shell 1 ining against the col 1-
tubing. 

016. Clean and inspect the inside of the shell and 
the Steam riser/Condensate return/coils assembly 
for obvious damage. 

017. With the Condensate return stop valves closed, 
open the stop valve(s) In the Steam Inlet line 
to allow Steam to the Heater. Any leak In the 
coils, Steam riser, or Condensate return will 
become visible quickly. Note where the leaks 
are and shut off the Steam. 

018. If a call must be replaced, use a 1-5/16" open 
end wrench to disconnect the unions holding the 
coils to the Steam riser and Condensate return. 
Be careful not to damage the spud threads (see 
Figure HE-l04-13). 

019. If elther the Steam riser or Condensate return 
must be replaced, it is recommended that the 
Heater be reassembled and returned to the AERCO 
factory for the replacement. (AERCD has the 
proper factory setup, pressure testing equip­
ment, ready access to any needed 2ddltional 
parts, and the expertise necessary to provide 
a guaranteed replacement.) Contact the near­
est AERCO Representative for instruction for 
making the return. 

If, however, returning the Heater to the AERCO 
factory Is impractical, field replacement ~y 
be made but cannot be guaranteed by AERCO. If 
this decIsion is made, proceed as follows: 

a. Remove all coils per Step 018 above. exa­
mine each coil carefully to make sure that 
replacement at this time is not an advisable 
action. 

b. Remove the damaged Steam riser or Condensate 
return. 

020. If the shell copper liner has been damaged, re­
assemble the Heater and return It to the AlReD 
factory for replacement of the liner. Contact 
the nearest AERCO Representative for instruction 
for making the return. 

021. If it is necessary for-any reason to remove 
the Heater top Head (37) from the Shell (58): 

a. Remove Temperature Gage and Temperature 
SwJ tch Therma 1 Elements from the I r loca­
tions in the Heater top head. 

b. Remove the Nuts (51), Studs (53) and (62), 
and li ft I ng Lugs (Eye Bolts) (52), and 
1 t ft the Head off the She II. 

c. Inspect, repaIr, or replace any of the 
Anticipator assembly (see Section A-A in 
Figure HE-l04-16) which ~y have been 
damaged. 
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REASSEMBLY 

Reference Illustrations: 

Same as for DISASSEMBLY above, plus 
HE-104-12 Alignment of Steam RIser and 

Condensate Return 
HE-104-13 Assembly of CoIl to SteaM Riser 

or Condensate Return 
HE-104-14 Call Spacing Tool 

Special Tool Required: Same as for DISASSEHBLY 
above plus a coil spacing tool as shown in 
FIgure HE-l0~-1~. 

To Reassemble Check Valve 

See Figure HE-l04-1l. 

Rl. Insert the Valve Plug (36), the Washer (35), 
the Spring (3~), and the Gasket (32). AlRCO 
recommends that a new Gasket (32) be used 
whenever the Check Valve is reassembled. 

R2. Insert the Spring Plate Assembly (33), taking 
care to center It as closely as possible. 

R3. line up the Outlet Flange (31) on the Studs 
(50) in the Heater top Head, making sure that 
the Spring Plate Assembly (33) is centered in 
its groove in the bottom of the Outlet Flange 
(31) • 

R4. Replace the Nuts (51) and tighten the Outlet 
Flange (31) leak-tight to the Heater top head. 

R5. If this is the only reassembly operation, 
reconnect the Heater hot water outlet piping 
union and place the Heat~r back into operation 
In accordance with Steps OP1, OP12, and OP13 
under OPERATING PROCEDURES above. 

Figure HE-l04-12 -- Alignment of Steam Riser 
and Condensate Return 

COIL SHJWN go­
OJT OF HORIZONTAL 
POSITION FOR 
Q.ARITY 

Figure HE-l04-13 -- Assembly of ColI to Steam Riser 
or Condensate Return 

To Reassemble Heater Shell 

NOTE that all part item numbers given in parenthese 
( ) in the instructions below refer to those shown 
in Figure HE-l04-15, HE~10~-16, HE-104-11, or HE-
104-18. 

R6. If either the Steam riser 59) or Condensate 
return 0 must be replaced: 

a. Use pipe joint compound or Teflon tape on 
threads and screw the replacement Steam 
riser and/or Condensate return Into the 
Heater bottom head. 

b. Turn the riser andlor return in leak tight, 
but carefully line up the spud centers with 
the raised Indicators on the bosses in the 
bottom head casting as shown in Figure HE-
104-12. 

R7. If a coil must be replaced: 

I. See Figure HE-l0~-13. A conical Coil Gas· 
ket (51) Is required for each coil union 
in the Heater. It 15 recommended that Coil 
Gaskets (57) be replaced whenever a coil is 
reassembled to a riser or return even thoug 
the coli itself is not being replaced. Sna 
the gasket into the riser or return spud. 

b. Before assembling the coils to the riser or 
~ spuds, wrap each spud with Teflon 
tape and apply a lubricant (grease) to the 
back of the union nuts and shoulders on the 
coil tall pieces (see FIgure HE-l0~-13). 
Rotate the nuts to spread the grease. 

c. Assemble the coil union to the Condensate 
return first. Do not tighten. Assemble 
the other coi' union to the Steam riser. 
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d. Using a torque wrench, tighten both unions 
ro approximately 75 ft-lb while holding the 
coil so that the turns of the coil remain 
perfectly horizontal, where they are brazed 
to the tail pieces, after tightening. 
NOTE: Never use a hammer' on a wrench to 
tlghte~nion nut. Deformation and sub­
sequent leaking may result. 

e. Space the coil tubes evenly throughout the 
Heater. wi th each tube space at least 1/2" 
wide. It is especially important that no 
tubes rest on any coil unions. A spacing 
tool may be made up similar to that shown 
in Figure HE-10~-14 (available from AERCO, 
Part No. 12523). Insert the tool flat be­
tween the coil tubes and twist the tool 
until the desired spacing Is obtained. 

f. fest for leaks in accordance with Step D17 
above under DISASSEMBLY. Hake any cor­
rections necessary. 

R8. Clean all gaskets and gasket surfaces thor­
oughly. AERCO recommends that new Gaskets 
(54) be used whenever reassembling either 
the top or bot tom head to the she I 1-. --

R9. If the Heater top Head (37) has been removed 
from the She 11 (58): 

a. Clean the gasket surfaces thoroughly and 
place a Gasket (54) (a new gasket is re­
conmended) on the shell' top flange. 

b. Replace the Heater top head and AntIcipator 
assembly into the top of the shell. lIning 
up the stud holes. 

c. Reassemble the Studs <53) and (62). the 
Lifting Lugs (Eye Bolts) (52). and Nuts (51) 
into the head and shell flanges. Cross­
tighten the Nuts to approximately 75 ft-lb 
torque to obtain uniform seating. Then 
progressively tighten the Nuts to approx­
imately 150 ft-Ib torque for a tight seal. 

d. Replace the Temperature Gage and Temperature 
Switch Thermal Elements into their locations 
in the Heater top head. 

Rl0. Place the Gasket (54) on the Heater bottom 
head flange. 

Rll. Using a hoist or block and tackle attached to 
the Lifting Lugs (52) on the Heater top Head 
(37). CAREFULLY lower the top head and shell 
STRAIGHT DOWN over the coil and riser assembly. 
DO NOT SCRAPE the shell lining against the 
coi I tubing. 

R12. Before resting the shell flange onto the bottom 
head flange, make sure that the shell is posi­
tioned properly by linIng up the marking put 
on the edges of the flanges tn Step D13 under 
DISASSEMBLY above. For further assurance, see 
that the raised indicators on the outside dia­
meters of each of the top and hottom head 

flanges line up with each other. This is very 
important. 

R13. Assemble the Studs (53) and (62), lock~shers 
(65), and Nuts (51) into the bottom head and 
shell flanges. TIghten the Nuts In the same 
manner as In Step R9c above. 

R14. Reconnect the Compression FittIng (77), lo­
cated at the bottom of the Shunt Tubing (87). 
to the bottom Heater head. 

R1S. Reconnect the Compression Fitting (86) at the 
end of the Pressure Gage line and open the 
Shutoff Cock (90). 

R16. If an alr-operated Control Valve has been fur­
nished with the Heater. reconnect the aIr sup­
ply and control air pipIng to the Control Box. 

R17. Reconnect the power supply wiring to the Con­
trol Box and all wiring between the Control 
Box and Solenoid ValveCs). 

R18. Reconnect all external piping to the Heater 
top head, including that to the Relief Valve(s) 
(73) and the Water Solenoid Valve (79). 

R19. Replace the Temperature Thermal Element into 
the Thermal Well Bushing (81) in the Heater 
top head. Be careful not to damage the Element 
or Its capillary. 

R20. Refill and place the Heater back into operation 
tn accordance with Steps OPl. OP12. and OP13 
under OPERATING PROCEDURES above. 

3116" vs-

oV " !I ~ 7-V2-

518- O.D. 
TUBING 

I-V4" 3/4-

FigureHE-l0~-14 -- Coil Spacing Tool 
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RECOMMENDED SPARE PARTS 

Q.uantlty 
Per Heater Itela No. Part Name 

For any KODEl SW1B-PlUS Heater 

3 Dial Thermometer 
S Temperature Switch 

12 Compound Pressure Gage 
21t Green Indicator Light 
2S Red Indicator Light 

2 32 Outlet Flange Gasket .. 51t Head Gasket 

* S6 CO 11 Assemb I y 
** 57 Conical Coil Gasket 

Shown In 
Figure No. 

HE-10lt-1S 
HE-l01t-1S 
HE-1olt-'S 
HE-1olt-1S 
HE-101t-1S 

HE-101t-16 
HE-l04-t6 
HE-10lt-16 
HE-l04-16 

* Minimum of 2 to a .aximumof the number In your largest Heater 

** 2 per Spare Coil Assembly, Item 56, plus 2 

For MODEL SW1B-PLUS Heater with Air-Operated Control Valve 

2 Temperature Controller 
11 Air Solenoid Valve 

t 73 P&T Relief Valve**. 
1 79 Water Solenoid Valve 
2 97 Asbestos Flange Gasket**** 

For KODEl SW18~PlUS Heater with Self-Contained Control Valve 

1 
1 
1 
2 
1 

73 
79 
81t 
97 

P&T Relief Valve*.* 
Water Solenoid Valve 
Steam Solenoid Valve 
Asbestos Flange Gasket ••• * 
Control Valve Thermal Element, 

AERCO Part No. S144~1 

HE-10lt-IS 
HE"IOlt-1S 

HE"I04-17 
HE-101t-17 
HE-104-17 

HE-10lt-1S 
HE-l01t-1S 
HE-101t-'S 
HE-tOIt-'S 

HE-t04-18 

*** See Table 2 in Figure HE-tO"-17 or HE-tO"-18 for correct size and 
Part No. of P&T ReI ief Valve required 

**** For Heaters with Control Valves 2-1/2" and larger 
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Figure HE-104-16 -- AERCO Mode1 SW1B-PLUS Heat Exchanger -- Assembly and Parts List 
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Figure HE-l0~-17 -- AERCO Hodel SW1B-PlUS Packaged Water Heater with Air-Operated Steam Control Valve 
Assembly and Parts Ltst 
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Flgure HE-l0~-18 -- AERCO Hodel SW18-PLUS Packaged Water Heater with Self-Contained Steam Control Va1ve 
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