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EQUIPMENT (BOILER) ROOM PIPING PRACTICE 

1. GENERAL DESIGN AND APPLICATION RULES 

The following design and application rules apply to all equipment rooms 

whether intended for heating only, dual chilled and hot water, instantaneous 

chilled and hot (3 or 4 pipe) or zoned chilled and hot. 

1 . Distribution pumps must discharge into the piping system with the com-

pression tank connection located at the pump suction. 
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Figure 1 - RIGHT AND WRONG PUMP LOCATION 

The wrong pump location wi ll decrease system static pressure by 

an amount equal to the operating pump head. System circulation and mechan-

ical pump troubles will occur. 

The properly l ocated pump increases system static pressure during 

operation and eliminates trouble potential. 

2. PUMP SELECTION 

Distribution pumps should be selected to approximate curve mid-

point, using flat curved pumps . 
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Figure 2 - RIGHT AND WRONG PUMP SELECTIONS 

System distribution pumps should be selected for system needs . 

The l a r ge multi-cir cuited hydroni c system needs a pump se l ection that 

wi l l help overcome circui t distr ibuti on problems . 

3 . PIPING SIZE AT PUMP SUCTION AND DISCHARGE 

Pipe size at the pump sucti on and discharge should conform to 

distribution main size; not to suction and discharge pump opening size. 
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FI GURE 3 - RIGHT AND WRONG PUMP PIPE AND VALVE SIZING 

Suction and di scharge pi ping (and val ves ) sized to the pump 

opening wor ks against system f l ow distribution needs because of unwarranted 

i ncreases in equi pment r oom pressur e drop . 
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4 . PUMP SUCTION PIPE LENGTH 

The pump suction "s traight" run pipe length shou l d be at leas t 

S OIA. of suction pipe size t o insure good pump entry conditions , 
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FIGURE 4 - RIGHT AND WRONG PUMP ENTRY CONDITI ONS 

5. PUMP PIPING SUPPORT 

Pump piping support shou ld be provided as shown in Figure 4. 

The pump should not serve as a piping anchor. 

6. MULTIPLE PUMP CHECK VALVES 

Check valves (convent ional, Triple Duty or Flo Control) 

shou l d be ins talled at each pump dischar ge when mor e than one pump i s 

used in the equipment r oom. This applies whether the additional pumps 

are for standby, parallel oper a tion or zone pumping. 
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FIGURE 5 - MULTIPLE PUMP CHECK VALVES 

Trouble will develop when check valves are not installed 

because of rever sed flow through non-operating pumps . When these pumps 

are started, they must overcome a heavy flow iner tia load and will over-

load. 
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* Piping arrangements with 3-Way control valves shown within this technical manual are provided by Bell & Gossett as reference 
information of existing systems only. As an active participating member of ASHRAE, it is Bell & Gossett’s recommendation that 
engineers and system designers consult with the  most current ASHRAE Standards for design guidance on Variable Flow Systems 
or Constant Flow Systems as indicated in ASHRAE Standard 90.1 Section 6.5.4.
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* Piping arrangements with 3-Way control valves shown within this technical manual are provided by Bell & Gossett as reference 
information of existing systems only. As an active participating member of ASHRAE, it is Bell & Gossett’s recommendation that 
engineers and system designers consult with the  most current ASHRAE Standards for design guidance on Variable Flow Systems 
or Constant Flow Systems as indicated in ASHRAE Standard 90.1 Section 6.5.4.
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FI GURE IV -Z -

UNWIU<JT. O 
"Lew IN '1.0"". 

WRONG! 

In both Figures I V- I and IV -Z, the operating zone causes flow 

rate in the return main. Pr essure drop in the return (as at A and B) in 

turn causes unwanted f l ow in the non~operating zone with an associated lack 

of control. 

On already installed systems, the only solution is to install 

check va l ve in the zone circuit returns as required . 

The uncontrol l ed flow prob l ems can be over come during design 

by combining al l zone cir cui t returns into a common zone return before 

entry into the main return. 
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FIGURE I V- 3 - MULTIPLE ZONE , ONLY ONE RETURN PER ZONE 
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* Piping arrangements with 3-Way control valves shown within this technical manual are provided by Bell & Gossett as reference 
information of existing systems only. As an active participating member of ASHRAE, it is Bell & Gossett’s recommendation that 
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* Piping arrangements with 3-Way control valves shown within this technical manual are provided by Bell & Gossett as reference 
information of existing systems only. As an active participating member of ASHRAE, it is Bell & Gossett’s recommendation that 
engineers and system designers consult with the  most current ASHRAE Standards for design guidance on Variable Flow Systems 
or Constant Flow Systems as indicated in ASHRAE Standard 90.1 Section 6.5.4.

* 

13



• 

Figur e V- 8 - MULTIPLE INJECTION 
PUMP RESET 

On cold start up, the pumps are gradua l ly sequenced in until reset 

conditions are reached . 

Multiple sma ll boilers are a l so used for reset cont r ol. This partie -

ular method has the advantage of reducing boiler standby loss during light 

loads. 
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Figure V-9 - MULTIPLE BOILER RESET 

In multiple boiler reset, only the operating boilers are at 

temperature. Standby loss is eliminated for the non-operating bOilers 

resulting in lower operating cost. During light load, only one boiler is 

"on" as load or reset temperature requirements increase additional boilers 

are sequenced " on. " 

Boiler circuit pumps are often used to provide constant boiler 

flow, reduce control valve size and provide against boiler "shock." 
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* Piping arrangements with 3-Way control valves shown within this technical manual are provided by Bell & Gossett as reference 
information of existing systems only. As an active participating member of ASHRAE, it is Bell & Gossett’s recommendation that 
engineers and system designers consult with the  most current ASHRAE Standards for design guidance on Variable Flow Systems 
or Constant Flow Systems as indicated in ASHRAE Standard 90.1 Section 6.5.4.
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* Piping arrangements with 3-Way control valves shown within this technical manual are provided by Bell & Gossett as reference 
information of existing systems only. As an active participating member of ASHRAE, it is Bell & Gossett’s recommendation that 
engineers and system designers consult with the  most current ASHRAE Standards for design guidance on Variable Flow Systems 
or Constant Flow Systems as indicated in ASHRAE Standard 90.1 Section 6.5.4.
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VI. EQUIPMENT OR BOILER ROOM PIPING PRACTICE - CHILLER 

1. CONSTANT CHILLER FLOW 

I t is important, for most chillers, that a fairly constant chiller 

fl ow rate be established for good chiller load contro l . Unless precautions 

are taken chiller "short cycle" can occur with resulting chiller problems . 

Changing chil l er flow rates will occur with 2 way valve system 

control. 

Figure VI-l -

The chiller control is temperature sensitive only and will go 

into the same load control regardless of flow r ate. For a system design 

t o full load at 300 GPM, the temperature control will load the chiller 

properly only at 300 GPM. At 100 GPM flow past the chiller contro l pOin t , 

only 1/3 load is r equired for any given l oad tempera ture signal . The 

chiller control cannot r ecognize the change in load caused by flow change, 

however, and chiller l oad control is upset. 

The solution is to provide a relatively constant f low rate past 

the chiller temperature load registration point. This can be accomplished 

by ei ther of two methods. 

1. Separate chiller pump 

2 . Differential pressure controlled bypass valve. 
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Figure VI~2 ~ 
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In Figure V I~l , a constant chiller flow rate is est ablished by 

differential pressure control activa t ion of a two way bypass valve. The 

pressure differential cont r olle r is set to maintain a r elatively constant 

pressu r e drop (constant f l ow) . 

The differential pressure control is often taken across a cali~ 

brated o r fice mete r , r a t he r than the chille r itsel f . 

The separ a te chiller pump is a lso employed t o provide constant 

chiller flow regardless of system fl ow change. 
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Figure VI- 3 
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The separate chi ller pump provides constant flow rate through the 

chiller regardless of system flow r ate. 

When system flow rate r educes to less than chiller flow r ate, bypass 

flow from chiller discharge to chille r return occurs through the common piping. 

A mixture of system return with chiller discharge water occurs so that a t r ue 

load statement is made to the chiller cont r ol device in terms of entering 

chiller temperature. 

The sepa r ate chiller pump removes chiller P.O. from system pumping 

considerations. Removal of the chiller P. O. increases 2 way valve control 

effectiveness because of a reduction in t he main dist ri but i on pump head. 

The separately ci r culated chi l le r, with s l ight modification, per­

mits use of the chiller to "cool down" hot distribution mains while controlling 

i nlet chil l er water temperatures. 

2 . Immediate "cool down" of hot distribution ma i n, Primary-Secondar y- Separate 

Chiller Pump. 

A common operationa l prob l em with combination heating -cooling 

systems concerns switch ove r f r om heating t o cooling when residua l system 

water temperatures are too high (over 90°) to permit instant chil l er star t up. 

The separately circulated chiller can be used to "cool down" the 

hot sys t em water by mix ing of chiller discharge water with main system water 

to provide allowable chiller entry temperatures. 

Either of two methods can be used: 

1. Const ant chiller flow; reduced mai n flow. 

2. Const ant chi ll e r flow; constant system flow with 

cont r olled "b l eed" flow. 
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* Piping arrangements with 3-Way control valves shown within this technical manual are provided by Bell & Gossett as reference 
information of existing systems only. As an active participating member of ASHRAE, it is Bell & Gossett’s recommendation that 
engineers and system designers consult with the  most current ASHRAE Standards for design guidance on Variable Flow Systems 
or Constant Flow Systems as indicated in ASHRAE Standard 90.1 Section 6.5.4.
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Figur e VI-6 
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The changeover pump i l lust r ation above will gene r al l y be a small 

booster pump pr oviding a system flow rate less than chiller f l ow rate. 

Since system flow rate is less t ha n chiller flow, a continuous 

bypass fl ow occurs in the Pri.mary - Seconda r y bypass mixing with system water 

to provide mixed chiller entry water that is less than 90 ° , 

When system water temperature decreases to 90°, the main distri -

but ion pump is energized and normal system Ope r ation takes place. 

VII. EQUIPMENT ROOM PUMPING HEATING/COOLING 

1. Standby Pump Provision 

Most l a r ge hea ting-cooling systems have standby pump provision . 

A common standby method is il lustrated belo~: 

Figure VU-l -

• COP~ ""T ='TT IN OUS TRIES, INC 

,MAIN. 01STRI&VTION PUMP 

TOWER PUMP 

1-- " I-l: 

21 



The common standby pump is se l ected to the g r eater fl ow requi r ement; 

usually tower pump and is checked against distribution head requirement by 

use of system curve analysis for actua l s t andby system dist r ibution flow. 

2 . Paralleled Chil l e r ; Each Chiller with its own Pump. 

On some large r systems. chi ll er s a r e placed in paralle l ; each 

chi ller having its own circulat ion pump . which is also applied to system 

dist r ibut ion. As l oad inc r eases chill ers are p l aced on the line, as l oad 

dec r eases chi l l e r s and th eir pumps are cut of f . 

CHILLER 

C"UT10 N IN PUMP Se.l.S.CTIOH 

CHILLeR 

Figure VII-2 -

Cau ti on must be applied in pump se l ec ti on and operation f or this 

arrangement. The pump se l ection can be easi l y made f o r full load ope r ation; 

with both chillers and the i r pumps in operation. As an example : 

Pump se l ection is t o be mad e for pa ralle l chi l lers; each with its 

own pump . Each chi ll e r has 20 ft. P.O. at 200 GPM . The pip ing system , ex -

elusive of th e chi ller s, has 80 ft. P.O . at 400 GPM. 

The se lec tion point for each pump is then 100 ft. head at 200 GPM. 

A "system curve" can be str uck f or eac h pump using the "point" 100 ft. 

@ 200 GPM. 
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