
(Effective until July 1, 2020)

WAC 51-11C-40344  Section C403.4.3—Heat rejection equipment.
C403.4.3 Heat rejection equipment. Heat rejection equipment such as 
air-cooled condensers, dry coolers, open-circuit cooling towers, 
closed-circuit cooling towers and evaporative condensers used for com-
fort cooling applications shall comply with this section.
EXCEPTION: Heat rejection devices where energy usage is included in the equipment efficiency ratings listed in Tables C403.2.3(1)A, C403.2.3(1)B, 

C403.2.3(1)C, C403.2.3(2), C403.2.3(3), C403.2.3(7) and C403.2.3(9).

C403.4.3.1 Fan speed control.The fan speed shall be controlled as pro-
vided in Sections C403.4.3.1.1 and C403.4.3.1.2.
C403.4.3.1.1 Fan motors not less than 7.5 hp. Each fan powered by a 
motor of 7.5 hp (5.6 kW) or larger shall have controls that automati-
cally change the fan speed to control the leaving fluid temperature or 
condensing temperature/pressure of the heat rejection device.
C403.4.3.1.2 Multiple-cell heat rejection equipment. Multiple-cell 
heat rejection equipment with variable speed fan drives shall be con-
trolled in both of the following manners:

1. To operate the maximum number of fans allowed that comply with 
the manufacturer's requirements for all system components.

2. So all fans can operate at the same fan speed required for the 
instantaneous cooling duty, as opposed to staged (on/off) operation. 
Minimum fan speed shall be the minimum allowable speed of the fan 
drive system in accordance with the manufacturer's recommendations.
C403.4.3.2 Limitation on centrifugal fan open-circuit cooling towers. 
Centrifugal fan open-circuit cooling towers with a combined rated ca-
pacity of 1,100 gpm (4164 L/m) or greater at 95°F (35°C) condenser wa-
ter return, 85°F (29°C) condenser water supply, and 75°F (24°C) out-
door air wet-bulb temperature shall meet the energy efficiency re-
quirement for axial fan open-circuit cooling towers listed in Table 
C403.2.3(8).
EXCEPTION: Centrifugal open-circuit cooling towers that are designed with inlet or discharge ducts or require external sound attenuation.

C403.4.3.3 Tower flow turndown. Open-circuit cooling towers used on 
water-cooled chiller systems that are configured with multiple- or 
variable-speed condenser water pumps shall be designed so that all 
open circuit cooling tower cells can be run in parallel with the larg-
er of the flow that is produced by the smallest pump at its minimum 
expected flow rate or at 50 percent of the design flow for the cell.
[Statutory Authority: RCW 19.27A.025, 19.27A.045, 19.27A.160, and 
19.27.074. WSR 17-10-062, § 51-11C-40344, filed 5/2/17, effective 
6/2/17. Statutory Authority: RCW 19.27A.025, 19.27A.160, and 
19.27.074. WSR 16-03-072, § 51-11C-40344, filed 1/19/16, effective 
7/1/16. Statutory Authority: RCW 19.27A.020, 19.27A.025 and chapters 
19.27 and 34.05 RCW. WSR 13-04-056, § 51-11C-40344, filed 2/1/13, ef-
fective 7/1/13.]

(Effective July 1, 2020)

WAC 51-11C-40344  Section C403.4.4—Part load controls.
C403.4.4 Part load controls. Hydronic systems greater than or equal to 
300,000 Btu/h (88 kW) in design output capacity supplying heated or 
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chilled water to comfort conditioning systems shall include controls 
that are configured to:

1. Automatically reset the supply-water temperatures in response 
to varying building heating and cooling demand using coil valve posi-
tion, zone-return water temperature or outdoor air temperature. The 
temperature shall be reset by not less than 25 percent of the design 
supply-to-return water temperature difference.
EXCEPTION: Hydronic systems serving hydronic heat pumps.

2. Automatically vary fluid flow for hydronic systems with a com-
bined pump motor capacity of 2 hp or larger with three or more control 
valves or other devices by reducing the system design flow rate by not 
less than 50 percent or the maximum reduction allowed by the equipment 
manufacturer for proper operation of equipment by valves that modulate 
or step open and close, or pumps that modulate or turn on and off as a 
function of load.

3. Automatically vary pump flow on heating water systems, chil-
led-water systems and heat rejection loops serving water-cooled uni-
tary air conditioners as follows:

3.1 Where pumps operate continuously or operate based on a time 
schedule, pumps with nominal output motor power of 2 hp or more shall 
have a variable speed drive.

3.2 Where pumps have automatic direct digital control configured 
to operate pumps only when zone heating or cooling is required, a var-
iable speed drive shall be provided for pumps with motors having the 
same or greater nominal output power indicated in Table C403.4.4 based 
on the climate zone and system served.

4. Where variable speed drive is required by Item 3 of this sec-
tion, pump motor power input shall be not more than 30 percent of de-
sign wattage at 50 percent of the design water flow. Pump flow shall 
be controlled to maintain one control valve nearly wide open or to 
satisfy the minimum differential pressure.
EXCEPTIONS: 1. Supply-water temperature reset is not required for chilled-water systems supplied by off-site district chilled water or chilled water 

from ice storage systems.
 2. Variable pump flow is not required on dedicated coil circulation pumps where needed for freeze protection.
 3. Variable pump flow is not required on dedicated equipment circulation pumps where configured in primary/secondary design to 

provide the minimum flow requirements of the equipment manufacturer for proper operation of equipment.
 4. Variable speed drives are not required on heating water pumps where more than 50 percent of annual heat is generated by an electric 

boiler.

Table C403.4.4
Variable Speed Drive (VSD) Require-
ments for Demand-Controlled Pumps

Climate Zones 4c, 5b

VSD Required for 
Motors with Rated 
Output of at Least

Heating water pumps ≥7.5 hp
Chilled water and heat 
rejection loop pumps

≥7.5 hp

[Statutory Authority: RCW 19.27A.020, 19.27A.025, 19.27A.160 and chap-
ter 19.27 RCW. WSR 19-24-040, § 51-11C-40344, filed 11/26/19, effec-
tive 7/1/20. Statutory Authority: RCW 19.27A.025, 19.27A.045, 
19.27A.160, and 19.27.074. WSR 17-10-062, § 51-11C-40344, filed 
5/2/17, effective 6/2/17. Statutory Authority: RCW 19.27A.025, 
19.27A.160, and 19.27.074. WSR 16-03-072, § 51-11C-40344, filed 
1/19/16, effective 7/1/16. Statutory Authority: RCW 19.27A.020, 
19.27A.025 and chapters 19.27 and 34.05 RCW. WSR 13-04-056, § 
51-11C-40344, filed 2/1/13, effective 7/1/13.]

Certified on 1/14/2020 WAC 51-11C-40344 Page 2


		2020-01-14T18:29:45-0800
	Electronic transmittal




