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QUSER INSTRUCTIONS FOR AMBI-RAD HERRINGBONE HEATERS

FIG.1. TYPICAL HERRINGBONE HEATING ARRANGEMENT USING AR22HB & HB22AR HEATERS.
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USER INSTRUCTIONS FOR AMBI-RAD HERRINGBONE HEATERS

FIG. 2 DL HEATER ARRANGEMENT -

5" DIAMETER TWIN
WALL FLUE

5" DL FAN/FLUE CONNECTOR
OUTLET DUCT FLUE CONNECTOR SECURED

TO FAN WITH SELF TAPPING SCREWS

@ TYPE 2 FAN/CONDENSATE BOX WITH
2 CONTROL DAMPER ASSEMBLIES

FOR HEATER ASSEMBLY INSTRUCTIONS
REFER TO:

COMBINED HERRINGBONE - Doc ref 134
ER U TUBE - Docref74
ER LINEAR - Docref76
AR U TUBE - Docref 75
AR LINEAR - Docref 77
RB U TUBE - Docref78
RB LINEAR - Doc ref 79
AR DL - Doc ref 80
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A combined flue system is required to alleviate the
necessity of cutting holes in the roof to accommodate
individual flues or where there are concrete roofs,

- THE HERRINGBONE COMBINED SYSTEM

L ]

The Ambi-Rad Herringbone combined fiue heating
system incorporates the Ambi-Rad finear or '’ tube
heaters. Up to ten |0 heaters can be connected
together via the exhaust manifold system, utilising only
one hot gas vacuum fan.  Ambi-Rad supplies all the
necessary components and exhaust manifoid,  The
Herringbone heating system can be designed for use
with all ER, AR or RB 'U' tube or linear heaters. The
mounting heights of all heaters are given in the
individual Assembly fnstructions,

DESIGN OF SYSTEM
L T R R —

When designing a Herringbone Combined Flue System,
the manifold layout should be designed to be as
compact as possible with the final exit connection to
the vacuum fan approximately central to the manifold
system,  Providing the manifold length between
successive connections in the manifold from the heater
units does rot exceed 10m (33ft. Oin).  The foliowing
pipe sizes are recommended when designing a compact
system.  All bends, tees and reducers are equal to 5m
length of tube.

Rule of thumb design criteria for maximum number
of heaters (note: all design pressure drops should
be checked before installation).

No, Heaters Size

Manifold Size  Fan Type

213 75/10Cmm (3/4in, Dia)  Type 2
3 3 100mm (4in. Dia) Type 2
410 13 100/150mm (4/éin. Dia} Type |
2 2208 75/100mm (3/4in. Dia)  Type2
3 2118 100mm {4in, Dia) Type 2
4 208 100mm {4in. Dia) Type |
510 2218 150mm (6in, Dia.) Type |
12 38/3530 {00mm (4in. Dia) Type 2
3 383530 100mm (4in. Dia.) Type |
46 383530 150mm (6in. Dia) Type |
78 38530 1S0mm (éin. Dia) Type 0

Ambi-Rad will, upon receipt of a proposed Herringbone
combined flue system, check the pressure drop of the
manifold system to ensure it does not exceed vacuum
fan design criteria

AMBI-RAD HERRINGBONE DESIGN MANUAL -

INSTALLATION OF SYSTEM

I Y I S AT rr PPN
The manifold shouid be aranged to fall siightly in the
direction of the fan with care being taken to ensure that
any condensate formed in the pipe on cold start up wil
flow towards the fan and will not be trapped or drain
back into the heater unit.  The manifold should be
supported at the following centres by chains or other
serni-flexible means from the roof structure.

Manifold Pipe Size

Max. dist. Between

2.4m (8f)
2.4m (8tt)

3.0m {10)
3.0m {10f)

At the exit from the manifold, before entering the fan,
provisicn sheuld be made for the collection of
condensate and for the drainage of condensate 1o a
drain via a deep 'U' shaped trap (minimum depth
450mm or [8in). A suitable arrangement of this is
shown in (Fig3) together with afternative arrangements
for connecting the manifold to the hot gas vacuum fan.
Two recommended methods of discharging the
products of combustion to atmosphere are also
indicated in Fig.3a and 3d. The square to round
transformation piece or the stainless stesl telescopic
fue can be supplied by Ambi-Rad but preference of flue
arangement must be advised.  Where a conventional
flue is to be instafled, Ambi-Rad only supply the vacuum
fan square to round transformation piece;

It is important to properly drain the condansate formed
during start up and stopping of the heating system.
Otherwise leaks may develop after extended use of the
heating syster.

Aluminium and stainless steel are attacked by sugar dust
and starch, or chloride and fluoride based cleaning
compounds which are used in some indusirial
processes.  Effective protection can be obtained by
fitting ducted air from autside the building.  Should
there be any doubts Ambi-Rad will be pleased to
advise,




FIG. 3 CONVENTIONAL FAN TO FLUE ARRANGEMENTS
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FIG. 3b. LOW FAN ARRANGEMENT
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DO'S AND DON'TS OF HERRINGBONE SYSTEMS

DO's DONTs
L ] L e e
I, Do check design pressure drop. . Do not install system with extra 90° bends without
2 Do check for corrosive industrial processes in asking Ambi-Rad if the system will operate
proposed building - e.g, cleaning, electroplating, correctly,
printers using sugar powder étc. 2. Do not run drains in copper pipe as it will corrode,
3. Do drain all flue ducts and seal alf joints, 3. Do not install flue going upwards without fitting a
4. Do secure joints with pop rivets as wel as sealing drain point at lowest level,
compound. 4. Do not fit fan with outlet pointing vertically
5. Do fit drain traps before and after fans (see Fig3). upwards or with top horizontal discharge
6. Do fit expansion joints before fan and at 5. Do not fit-damper assembly upside down or on its
intermediate points on the Herringbone system. side. See Fig{l ).

7. Do run drains in galvanised steel or plastic pipe.
8. Do follow guide to Combined Fiue Heating System.

FIG.5. YACCUM FAN MOUNTING DETAILS.
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For a typical design example see Appendix 2 (1-5)

STEP BY STEP PROCEDURE

DESIGN PROCEDURE FOR THE HERRINGBONE HEATING SYSTEM .~~~

|. Draw a sketch of the proposed heating layout on
form A {see page 13) or draw directly on to architects
scaling drawings.

2. Position heaters and keep to a maximur manifold
length of |Cm (33ft} between each heater, Use rule of
thumb method to initially size manifold diameters.
3.Either estimate or scale measure the lengths of
manifold or fresh air inlet ducts.  Split the system into
sections. Each section to be numbered and split at the
junction of each manifold branch or change in manifold
diameter.

USING FORM B (see pages 15 & 16)

4 Erter the exhaust manifold diamegers in Row 2,

5. Caleulate the total heat input in kilowatts upstream of
each section and enter these values in Row 3,

6. Estimate manifold lengths of each secticn and fitting
Flowances as obtained from p. 14 & enter in Row 4.

7. Add together all values of the group in Rows 4 and
enter in Row 5.

8.Read off the specific resistance for each section of
exhaust duct from Table | and enter these vaiues in
Row 6. _

9. Multiply the values in Row 5 by those in Row 6 and
enter the pressure drop in Row 7 under the section
number columa.

USING FORM C (see pagel7)

{0. For each heater enter the kilowatt rating in Row 2.
{1 For each heater read off the damper setting vacuum
from Table 2 (see page 9) and enter these values
under the appropriate heater numbers in
Row 9.

12. Note any heaters, if any, on the syste which are
supplied with ducted fresh ar.

3. Enter the true air duct lengths for these heaters in
Row 3.

[4. For each heater having ducted air, enter the bends
allowance from Row 4 on page 17 (see text and notes
at the bottom of form C),

15. Enter an aflowance for an air duct terminal for each
heater supplied with fresh air in Row b.

16, Add together the values in Rows 3, 4 and 5 for each
heater and enter these sums in Row 6.

17. For each size of heater supplied with fresh air, read

-off the specific air duct pressure drop from Table 3 and

enter these figures in Row 7.
|8 Muttiply the values in Row 8 and Row 9 and enter
these sums in Row [0,

USING FORM D (see page|8)

20. For each heater number, transfer the values in Row
10 ofform Co column 2 of form D,

21.Log each marifold section from each heater to the
fan and erder into column 2 the pressure drop of each
section apainst the heater number,

2% From form B enter the section pressure drop value,
Rew 7into Column 3,

23.Add together the section value for each heater,
column 2 and 3 {if applicable} and enter the sum on
column 4.

24.Add together all values in column 4 and enter total
system pressure drop.

25. Calculate the total kW heat input of the system
(eg. [0 model 22k input heaters = 220kKW).
26.Using the Hemingbone Fan Curve (Fig. 7, 8 and 9)
and depending upon type of fan or motor to be
specified, plot the total system pressure drop against
the total KW heat input of the system.

NOTE

Al the values should fall just below the appropriate
Curve,

If any value(s) falls above the curve, check Row 7 of
form B to determine where the highest pressure
drop(s) occurs along that particuler flue gas route(s) and
increase the duct diameter for that particular section(s).
Where heaters have fresh air intake ducts, refer to
coluran 7 of form D 1o ascertain if a high pressure drop
oceurs in the fresh air duct.

If any value(s) falls well below the curve check Row 7 of
form B to identify the lowest pressure drop{s) along the
particutar route(s) and decide whether or not reducing
the duct diameter corresponding to that pressure
drop(s) would be possible or economical. '
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FIG. 6.
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DAMPER SETTINGS

TABLE 3.

TABLE 4.

HEATER TYPE DAMPER SETTING
HOT CONDITICNS
in. w.g. mbar

ER13HB 0.67 1.67
HB13 0.61 1.52
ER22HB 0.49 1.22
HR22 0.40 1.00
ER3BHRB 0.45 1.12
HB38 0.40 1.00
ART3HRB 0.67 1.67
HBI13AR and A13/DL 0.61 1.52
AR22HB 0.60 1.49
HB22AR and ARZ2Di, 0.50 1.25
AR35HB 0.41 1.02
HB35AR ond AR35/DL 0.40 1.00
RB18HB 0.55 1.40
HB18RB and RB18DL Q.40 1.00
RB3OHB 0.55 1.40
HB30RB and RB30/DL 0.37 0.92

After initial setting of damper re-check when system is at equilibrium.

Pressure Drop/Unit Length

Heater Input For 4in. (100m) dia. duct
in. w.g./ft. mbar/m

13kW 0.0001 0.0008

22kW 0.0004 0.0033

35kw 0.0010 0.0082

38kwW 0.0012 0.0098
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APPENDIX 1 (1)

MAXIMUM ALLOWABEE DUCT RESISTANCE FOR FOR AN EXHAUST GAS TEMPERATURE OF {88°C
ROUTE BETWEEN ANY PARTICULAR HEATER (LE, TEMP CORRECTION FACTOCR 1.6) AND A
AND EXHAUST FAN FOR HERRINGBONE SYSTEMS. SAFETY FACTOR OF ',

TYPE 0 FAN
FIGURE 7
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APPENDIX | {(2).

MAXIMUM ALLOWABLE DUCT RESISTANCE FOR FOR AN EXHAUST GAS TEMPERATURE OF 188°C £
ROUTE BETWEEN ANY PARTICULAR HEATER (LE, TEMP CORRECTION FACTOR 1.6) AND A )
AND EXHAUST FAN FOR HERRINGBONE . SAFETY FACTOR OF 1A,

SYSTEMS,

TYPE | FAN

FIGURE 8
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APPENDIXI(3) - oo ooy

MAXIMUM ALLOWABLE DUCT RESISTANCE FOR FOR AN EXHAUST GAS TEMPERATURE OF 188°C
ROUTE BETWEEN ANY PARTICULAR HEATER (.E, TEMP CORRECTION FACTOR 1.6) AND A
AND EXHAUST FAN FOR HERRINGBONE SAFETY FACTOR OF I,

SYSTEMS, '
TYPE 2 FAN
FIGURE ¢
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APPENDIX 21y

Proposed herringbone HEATER AND EXHAUST
MANIFOLD LAYOUT.

FORM A

JOB NAME OR IDENTIFICATION

EXHAUST MANIFOLD SYSTEM {NOT TO SCALE}: INDICATE MANIFOLD TUBE SIZES, TRUE LENGTHS
AND "SECTIONS"

Note  Manifold joirts must be sealed and pop riveted.
Manifold to have slight slope towards fan.
Manifold to be in one plane.
Fxpansion joints must be fitted.

Type 1 Fan P
Section 6 . Section 7
3m . 150 Dia.
200 Dia. sm

HRT Na. 10

Saction 5
10m

HRT No.B "~

150 Dia.

" HRT No.7

200 x 150 Reducer

Section 4
10m

HRT No.8

HRT No.8
Expansion Joint

Section 3
HRT Nc.4 10m .
150 % 100 Reducer

B 100 Dia. °

HRT  Section 2 g "HRT No.5
No.2 10m ‘ \
| 75 Dia. ) Expansion Joint
/" HRT No.3 100 x 75 Reducer T

3m |Ducted A

100 Dia. N\ Bm Saction 1

2m
5m

5m

HRT No.1
HB22

PYPICAL DESIGN
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BENDS
R/D approx. = 1

D = diameter of duct in feet or metres

ADD 24 X B TO DUCT
LENGTH

TEES
* ADD 4O XD TO
D THIS DUCT
% D = diameter of duct in feet or metres
o FLOWS NOT NECESSARILY EQUAL
ADD 40 X D TO - ( QUAL)
THIS DUCT
YDY
C g
ADD20XDTO
THIS BUCT

é (Em—-{)— THIS DUCT

D,| ADD40XD,TO
THIS DUCT

D, CROSSES

§ 0. D, j ADD 40 X D, TO
. THIS DUCT
ADD 40 X D, TO ] .
THIS DUCT 4} 47 ‘L D = diameter of duct in feet or metres

ADD 10 X Dy TO

FLOW

- N ENLARGEMENTS

. ‘/{Ow/ | THESE ALLOWANCES HAVE BEEN

:Dz > D, SIMPLIFIED IN ORDER TO APPLY

Y TO ALL HERRINGBONE HEATING

ADD 10 X D, TO SYSTEM ARRANGEMENTS LIKELY
THIS DUCT B —— TO BE MET.

D = diameter of duct in fest or metres o ’
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FORM B PART 2 — SPARE FORM

PRESSURE LOSSES THROUGH EXHAUST DUCT MANIFOLD
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FORMC

PRESSURE LOSSES THROUGH FRESH AIR INTAKE DUCTS AND HEATER UNITS
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APPENDIX 2 (5)

FORM D

1 2 3 4
Section/Route Fan Pressure Drop Exhaust Manifold Total
to Fan to Heater Through Heater + Pressure Drop Pressure Drop
No. Fresh Air Duct in. w.g./mbar* in. w.g./mbar*
in. w.g./mbar*
1 No. 1 0.453 0.230 0.683
2 - 0.101 0.101
3 - 0.853 0.853
4 — 0.264 0.264
5 - G.469 0.469
6 - 0.290 0.290
7 - 0.572 0.572
8 - - -
9 - - -
10 -~ - -
Total System Pressure Drop in. w.g./mbar* 3.232

* Delete units where not applicable

Refer total system pressure drop (i.e. 3.232 mbar exampie) to

fan resistance curve (For type 1 fan, see page 11).

Special Comments: System is designed within fan capacity for a properly
jointed and sealed manifold.
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