
T o r e d u c e t h e rate of c o n s u m p t i o n , 
n o n e s s e n t i a l l o a d s m u s t b e of f w h e n 
d e m a n d is h ighes t . . . 

Compute r i zed energy managemen t 
can cut costs and opt imize comfor t 
By Charles Stein, D i rec tor of Operat ions, B r o o k h a v e n CC, Dal las, Texas 

E n e r g y management is a new 
dimension added to country club 
management in recent years because 
of a sharp rise in energy costs. A 
corresponding drop in micropro-
cessor costs has put energy manage-
ment technology with reach of orga-
nizations such as Brookhaven Coun-
try Club. Our goal is to reduce the 
total cost of energy while optimizing 
the services to our club members. 

Brookhaven, like many small com-
mercial businesses, is charged for 
electrical energy in two ways. One 
charge is for actual energy consumed 
as measured in kilowatt-hours 
(KWH). An additional charge is 
made for the rate of consumption or 
d e m a n d , and is m e a s u r e d in 
kilowatts (KW). Demand charges are 
based on a peak value occurring in 
any 15 minute period and "set" a 
" rachet" value that determines the 
demand charge for a period of 
several months. 

The system 
The energy management system at 

Brookhaven consists of a central 
computer, remote sensors and con-
trol lers , and a communicat ions 
system. The function of this system is 
to sense the state of the energy 
system, make decisions according to 
predetermined guidelines, and to 
control energy consuming loads. 

The state of the energy system is 
ascertained remotely by sensors at 
specific locations throughout the 
club. Energy consumed and demand 
are sensed at the power meter and 
transmitted on a pair of wires to the 
computer as pulses. Each pulse 
represents some quantity of energy 
(KWH), while the pulse rate is pro-
portional to demand (KW). Tempera-
tures are sensed in individual rooms 
or areas and transmitted to the com-
puter as current signals on in-
dividual pairs of wires. Humidity is 
t r e a t e d in the s a m e w a y as 
temperatures. 

The computer 
The central computer consists of a 

microprocessor and its associated 
memory. To aid the computer 
operator, there is a group of an-
cilliary equipment designed to inter-
face between the operator and the 
computer. The CRT (cathode-ray 
tube) terminal consists of a video 
screen and keyboard. A printer logs 
the status of the system and changes 
in status as they occur. Manual 
switches allow the operator to con-
trol each load individually by 

T h e s y s t e m c o n s i s t s 
of a c o m p u t e r , 
r e m o t e s e n s o r s a n d 
c o m m u n i c a t i o n 
selecting ON, OFF, or AUTO. Lamps 
associated with each switch indicate 
the status of that load. Alarm lamps 
indicate when an alarm condition 
exists. 

Individual loads are controlled by 
the computer via a pilot relay. The 
computer causes the relay to open or 
close by its command. The relay con-
tacts are in series with the control 
circuit or power circuit for each 
load. The relay is wired in such a 
way that if the computer fails or 
loses power, the local control circuit 
will assume normal operation. 

Communications between the sen-
sors and the computer or between 
the computer and the pilot relays is 
normally done on a twisted pair of 
wires that is shielded against outside 
noise. In some cases, when the sen-
sor or pilot relay is a large distance 
from the computer, or a large num-
ber of wires would be required to 
one location, a telephone circuit is 
used with some type of interface 
equipment. The remote water well 
pumps are controlled via a tele-
phone circuit. The golf cart garage 
and the tennis facilities communi-
cate with the computer via a multi-
plexer and four-wire voice grade 
telephone lines with modems. 

Facilities 
The Brookhaven system includes 

two centrally located buildings, two 
separate tennis/raquetball facilities, 
a golf cart garage, and two remote 
water well pumps. Each group con-
sists of distinct combinations of loca-
tion and types of loads. 

The two main buildings consist en-
tirely of heating, ventilating, and air 
conditioning (HVAC) units and their 
associated temperature sensors. The 
sensors and pilot relays are linked to 
the computer by shielded, twisted 
pairs of wires. 

T h e two t e n n i s / r a q u e t b a l l 
facilities have HVAC units, air han-
dling units (AHU), and light to be 
controlled. In addition, the lights at 
the old tennis facility are controlled 
remotely from the Pro Shop in the 
new tennis/raquetball facility. All of 
these tasks are accomplished via 
multiplex (MUX) units on four-wire, 
voice grade telephone circuits. 

The golf cart garage contains 16 
groups of battery chargers and is 
linked via the multiplexer unit and 
telephone lines. The two remote 
w a t e r w e l l pumps a r e s t a r t -
ed/stopped via a special telephone 
control circuit. 

Management techniques 
To achieve energy savings, both 

Rate of c o n s u m p t i o n 
m u s t b e r e d u c e d 
the consumption of electricity and 
the rate of consumption must be 
reduced. Typically, the amount of 
energy consumed can be most effec-
tively reduced by turning off loads 
when they are not being used. This 
function is called scheduled start-
/stop. Using the computer to control 
this function, the HVAC's and AHU's 
are turned off during periods when 
their respective rooms and areas are 
unoccupied and unused. Addi-
tionally, tennis and raquetball court 
lighting can be turned off after their 



usage is complete. 
To effectively reduce the rate of 

consumption, or demand for e lec-
tricity, nonessential loads must be 
turned off w h e n the demand is 
highest. At Brookhaven, the golf cart 
battery chargers are shed first, then 
the water well pumps, and later the 
H V A C ' s a n d A H U ' s a r e s h e d . 
Typically, this will keep the power 
demand b e l o w a p r e d e t e r m i n e d 
l imit dur ing the peak d e m a n d 
period. After the peak, typically less 

Th is wi l l k e e p the 
p o w e r d e m a n d 
b e l o w a 
p r e d e t e r m i n e d 
l i m i t . . . 
than one hour, the loads are turned 
on again in reverse order. 

A third technique used to reduce 

Othe r c o m p u t e r 
t e c h n i q u e s c a n 
fu r ther r e d u c e 
c o n s u m p t i o n a n d 
d e m a n d b y 
o p t i m i z i n g use of 
pa r t i cu la r l oads . 
demand and to a lesser degree, con-
sumption, is load cycling. By this 
means, loads are cycled off for some 
part of a cycle. For example, a HVAC 
unit may be cycled off for f ive 
minutes out of every hour. That is a 
1/12 savings in consumption. If other 
HVAC units are cycled also, but at 
different times throughout the same 
hour, then demand is reduced like-
wise. 

Using the computer, there are 
other t e c h n i q u e s ava i lab le that 

further reduce consumption and de-
mand by optimizing the use of the 
par t i cu lar loads. For ins tance , a 
HVAC unit may be started at an 
optimum time before occupancy to 
assure that the occupants will be 
comfor tab le , yet no u n n e c e s s a r y 
energy is used. This is done by sens-
ing indoor and outdoor temperature 
as well as humidity and predicting 
the optimum start time. Another 
technique is to modify the cycle time 
for a HVAC unit to regulate the tem-
perature with the area it serves. 

O n e of the m a j o r a d d i t i o n a l 
benefits of an energy management 
c o m p u t e r s u c h as t h e o n e at 
Brookhaven is the awareness of the 
various energy loads and their char-
acteristics. With the monitoring cap-
ability of the system, we are able to 
modify our program to optimize the 
energy savings and comfort of the 
club members . We expect the system 
to improve our savings over several 
years to come. G B 

FERTIGATION. . . 

WITH: 

TURF N'JECTOR 
A METERING PUMP FOR INJECTING FERTILIZERS 

AND CHEMICALS IN YOUR SPRINKLER SYSTEM 

SAVE LABOR AND FUEL COSTS 

A PROVEN TURFGRASS MANAGEMENT TOOL 
FOR FURTHER INFORMATION OR FREE BROCHURE. CONTACT: 

INJECT-O-METER MFG. CO., INC. 
820 Thornton (505) 763-4461 

Clovis, New Mexico 88101 

(Ftol 
c a n cut your 

TURF CARE COSTS 
Mott Flail Mowers reflect extra value through greater versatility, 
added production with longer trouble-free life, and safer operation. 
No other mowing system is as versatile as the flail. With only one 
mower investment, you can trim fine lawns, shred tough weeds, mulch, 
renovate, dethatch and scalp. You can work any area that is smooth or 
rough, clean or trashy, level or steeply banked, dry or "liquid wet". And 
you can operate with much greater safety than with rotary mowers. 
Mott Flail Mowers are built to last and can be used with most tractors. 
Models are available in widths from 38 to 88 inches. In combination, 
they will handle up to 19 foot swaths. 
Contact us today and discover how the extra value of Mott Flails can 
pay off by cutting your turf care costs. 
MOW LAWNS • RENOVATE • MULCH LEAVES • SHRED WEEDS 
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