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CHAPTER 4
APPLICATION OF ENERGY CONSERVING TECHNIQUES

4-1. General

The programs described in chapter 3 can be applied
to existing or new systems. Most of these programs
may be applied to severa types of systems, but
others may only be applicable to specia types of
systems. For example, the boiler selection program
is only applicable to facilities with multiple boiler
plants. Due to the interactive nature of the
programs, the inputs and/or output of one imple-
mented program may provide inputs to other pro-
grams to be implemented.

4-2. Instrumentsand inputs

Certain instruments and inputs can be common to
the entire EMCS system. OA dry bulb, OA relative
humidity, electrical consumption, and demand in-
strumentation do not need to be duplicated except
in special cases, such as when an EMCS serves an
extremely large geographical area, or when aFID
is located several miles away. The minimum re-
guirement is one OA temperature and one RH in-
strument for the entire EMCS. However, the de-
signer may need to increase the minimum require-
ments to satisfy site specific requirements. For ex-
ample, separate OA instruments will be specified at
each FID where stand-al one applications programs
such as economizers are required. Outside air
instruments will aso be furnished where intake
temperatures of the OA measured on a roof
mounted unit may vary significantly from the MCR

location, causing erroneous economizer calcu-
lations.

4-3. Diagrams

Graphic diagrams of typical systems showing
EMCS devices and locations are in figures 4-1
through 4-29.

4-4. Tables

/O summary tables listing EMCS hardware and
software applied to typical systems are in tables 4-
1 through 4-29. The designer will generate a sepa-
rate I/O summary table for each system to be con-
trolled or monitored by the EMCS. Two or more
identical systems within the same building, having
the same occupancy schedule, may be listed on the
same |/O summary table. The table's contents will
be tailored to the system being controlled for each
specific application. Failure modes will be defined
by the designer for each system's controlled devices
in the event of a FID/MUX malfunction. Failure
modes will be based on climate, type of system, and
user requirements. The faillure modes shown are
random selections for example purposes only.

4-5. Symbolsand abbreviations

A listing of symbols and abbreviations used in the
system schematicsisin table 4-30.
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Table 4-1. 1/0 summary table for single zone AHU.

0 - ON (OPEN)
F - OFF (CLOSED)

N - LOCAL LOOP

ONE MEASUREMENT FOR ENTIRL SYSTEM

v+ C - LAST COMNAND
H - HIGH VALUL
L - LOW vVaALUL

OUTSIDE AIR

L
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0 - ON (OPEN)
F - OFF (CLOSED)

ONE MEASUREMENT FOR ENTIRE SYSTEM
v+ v C - LAST COMMAND
N - LOCAL LOOP

H - RIGH VALUE
L - LOW VALUE

Table 4-2. 1/0 summary table for terminal reheat AHU.
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Table 4-3. I/0 summary table for variable air volume AHU.
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4

Table 4-4. 1/0 summary table for multizone AHU.
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Table 4-5. 1/0 summary table for single zone DX-AC unit.
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Table 4-6. I/0 summary table for multizone DX-AC unit.
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Table 4-7. I/0 summary table for two pipe fan coil system.
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Table 4-8. 1/0 summary table for four pipe fan coil system.
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Table 4-9. 170 summary table for heating and ventilating unit.
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Table 4-10. I/0 summary table for steam unit heater.
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Table 4-11. 1/0 summary table for electric unit heater.
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Figure 4-11. Electric unit heater schematic.
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Table 4-12. I/0 summary table for hot water unit heater.

HILINS J¥NSSIUd TVIININI4410

HIL1IAS 34NSSI¥d

ANALOG

INIRLISAPAY INIOd 10¥1NOY

0y P

DiCiTaL

0lNv/ 410

01NV/4130/0NVH

G10N310S

F - OFf (CLOSED)
N - LOCAL LOOP

AY134 T0¥1NOY

BUILDING N .,

HOT WATER UNIT HEATER

SYSTCM(S)
0CCUPANCY TIUE
GRAPHIC DISPLAY
POINT DESCRIPTION

ALER
NOT WATER SUPPLY YALVE

1Al

19

PACE

ONE WEASUREMENT FOR ENTIRE SYSTCM
v ¢ G - LAST COWMAND 0 - ON (OPEW)

H - HIGH VALUE
L - LOW VALUE

QUTSIDE AIR s

4-23



TM 5-815-2/AFM 88-36

LIND Y3HLO

DIDWIYIS L2)DAY JIUN L2)DM JOFf  Z[-T 34nF]

uo:wz_:mzuw" _J
THNLYYIdNIL 1L SN

o NUMLIY HILUM

AO¥4 NUNLIY

10H NIVN

IATYA
A1ddNs yILTN
9% 110A 10H
LIND ¥IHLO A1ddNS YILVM LOH
0L Alddns - “* 9N1071n8 40 INOZ
SN @—{5 d}——
5]
L« $IN]

4-24



TM 5-815-2/AFM 88-36

4 ¢ 3008 3¥n7T1Vd

SOFTWARE

APPLICATION PROGRAMS

J0UINGD SN1UCHINGN #31100 i0003

10¥INGY OKILHOIT

LIMIY OMYAIQ ¥3T1IHY

13539 ¥3ivm ¥ISNIGNOD

13534 ¥3LvA 03711HD

NOILD313S ¥3T1IHD

1353d Y0 MH

NO1133735 ¥37108 A3Lva LOH

NO113313S 4317108 RY3ILS

L3534 1100 LYIHIY

1353¥ %230 07103/104

NOILYTIAJNTITU/NOILYIIINTA

¥ITINONOD]

XIVE1IS LHAIN/AYE

SNILIAIY QNYRIE

ON113A2 Alng

d0iS/1dY1S AAAL1dO

d0LS/14YLS 03I00IHIS

ALARUS
DICITAL ANALGG

T INTL KNY

- 1IA1Y A0

LINIT HALH

JANS0T] 1IViINOD

HARDWARE

1NPUT

ANALOS

DIGITAL

RO

NOIL1S0d

Q1Sd "YISd "918d

ALIGIRNR JATEYIIN X

{4 S138930) Janivyidnil

HILIAS (1IR11) ON]

1snd

10VINOD AYYITIXNY

HILIAS B014

HILIAS J¥RSSINL VI ININIISIQ

HILIAS JANSSI¥d

aurein

DIGITAL

ANALOC

ININLSNTOY INIOd 104 1INOD

01NV/ 3140

OLRY/410/ONYH

QI10N3108

AY134 T081K0D

BUILDING MO,

GRAPHIC DISPLAY @

SYSTEM(S)

STEAM RADIATION
OCCUPANCY THME
POINT DESCRIPTION
STEAM RADIATION

STEAM SUPPLY VALVL

SPACE

QUTSIDE AIR o

= a
el el B
——o
oo
>l s
I B >

[l
b e -
ac — D
—Ee o
—eo o
ko
-
ot C e I
=
-

=
—=
xE -
w S
E
—O
O
= -
=
<nrom
- —
B
[ B ]
=
OO

-
-

Table 4-13. 1/0 summary table for steam radiation.
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Figure 4-13. Steam radiation schematic.
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Table 4-15. I/0 summary table for hot water radiation.
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Table 4-16. 170 summay table for steam boiler.
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