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NOTES:
1 The lower mean radiant room temperature produced by the cool slab
 permits higher room air temperatures without discomfort
2 The size and routing of the slab airways should be arranged to give the
 lowest air flow and air resistance that will give the required heat transfer
 from slab to air
3 For VAV control description see Section 5.6 and Figure 5.11
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NOTES:
1. This circuit is only suitable for direct space heating; the flow
 temperature it produces may not be high enough for hot water services,
 primary or air conditioning preheaters or reheaters.
2. Only two boiler units are shown for clarity but usually more are required
 especially if the burners are not modulating.
3. The compensator resets the flow temperature controller (T3) as the
 external air temperature rises.
4. The boiler unit controller makes available as many boilers required to
 meet the load.
5. The boiler unit control system also incorporates a lead lag selector,
 which periodically changes the order in which the boiler units are
 switched. This ensures that each unit has approximately equal
 seasonal operating periods.
6. Each boiler has its own circulating pump (P1 and P2) and a
 recirculating connection regulated by motorized valves (V1 and V2) 
 which are controlled by (T1 and T2) respectively. This arrangement 
 ensures that the boilers heat up rapidly from cold to avoid condensation
 problems and slugs of cold water entering the system. On start up
 (V1 is open and V2) is closed until the boiler flow temperature is high
 enough to enter the secondary system. With small low water content
 boilers the recirculating arrangement may be omitted.
7. The secondary pumps may either be fixed speed for constant flow or
 variable speed for a variable flow system. A flow detection device (F)
 monitor's water flow in the secondary circuit.
8. For details of boiler operating temperatures and anti-flash margins see
 Section 10.2.
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NOTES:
1. This circuit is suitable for a variable flow secondary systems either
 heating or cooling.
2. The flow-measuring device (FMD) (see Section 10.13.5) must have
 specified lengths of straight pipe connections. The differential pressure
 controller (DPC) controls the speed of the pump: the FMD resets the
 DPC to match the system design characteristic.
3. The pressure differential pressure regulator (DPR) absorbs excess
 pressure difference at the secondary mains branch to give a nominally
 constant pressure difference across the branch (see Figure 10.20).
4. The mixing valve is only required where the design secondary flow
 temperature is lower than the primary flow temperature.
5. Refer to Section 10.11 for end circuit bypasses.
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NOTES:
1. This circuit is suitable for variable flow secondary systems.
2. The differential pressure controller (DPC) is connected across the flow
 and return approximately two thirds along the design index circuit and
 set at design pressure difference at this point.  This position is arbitrary.
 If due to changes in the load pattern some terminals are under
 performing it may be necessary to set the differential pressure higher
 than the design or change the sensing position.
3. The mixing valve is only required where the design secondary flow
 temperature is lower than the design primary flow temperature.
4. Refer to Section 10.11 for end circuit bypasses.
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NOTES:
1. This method of control is suitable for variable flow heating or chilled
 water secondary systems.
2. The differential pressure controllers (DPCs) are connected across the
 flow and return at a point before the last two terminals of each major
 circuit or across the last sub circuit of each major branch if a pressure
 differential pressure regulator is used to control each sub circuit.
3. Where a major circuit is isolated or circulation is stopped the 
 DPC must also be isolated from the minimum
 selector control loop.
4. Minimum circulation is necessary when all terminal valves are shut
 (see Section 10.11) for end circuit bypasses.
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CFR

Repeat for other chillers

Repeat for other primary coils

PDS DPS

FMD

DRV

TP TP TP TPIV

C1

P1

IVTP

TP

TP
C2

Outside
air detector

C3

RV

IV

IV
RV

RV

RV

RV

PDRRV
TP TP

P2

RV

Terminal
units

CV

V1

V2

TP

TP

TP TP

TP

End of circuit
bypass see

Section 10.11

Secondary
circuit

C4TP TP FMD

IV

Primary
coil

Primary circuit

Chiller

NOTES:
1. The pressure differential switch (PDS) across the chiller return line
 filter indicates filter blockage.
2. The differential pressure sensor across the chiller return line orifice
 plate is to monitor chiller flow rates for commissioning and maintenance
 purposes.
3. The constant flow regulator (CFR) in the primary coil circuit is to ensure
 constant flow to the coil independent of the number of chillers/primary
 coils connected to the primary circuit. This device requires a line filter
 up stream to prevent blocking by any dirt in the system.

DPS
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Figure 10.1 Heating shunt-connected primary circuit arrangement for small gas-fired boilers
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Figure 10.2 Heating shunt-connected primary circuit arrangement — oil fired boilers or large shell boilers
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2� grooved
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nozzles

Plus 1/4� – 1/2�

Cross section trench
nozzle, grate and
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The Viking Corp.
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