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Functions o C Systems
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ne purpose of a Heating, Ventilation and Air

f onditioning (HVAC) system is to provide and

= _*dmalntaln a comfortable environment within a

2 - building for the occupants or for the process being
= ‘conducted

—— Many HVAC systems were not designed with
= | energy efficiency as one of the design factors
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or dltlonlng

B’tti ~ A mount of heat required to raise one
| e u‘nd of water 1 F = 0.252 KgCal

About 1 Pint of Water
— ~ 1 Large Glass

1 Kitchen Match  — \/ 1 Btu
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HVAC

12, l 00 Btu/hour
= T ton of air conditioning




HVAC.

Low Cost Cooling Unit

U3E3 SIMPLE
MECHANICAL
PRINCIPLES -

Needs W:rding
But Once
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CAN BE RUN
8y ELECTRICITY

... EASILY/

«LIFE-TIME

ACTIVATING
WEICHT
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QUTSIDE
TEMPERATURE

wWiIND FACTOR




_;I:ypical Desi COHdItIOﬂS‘

7; degrees = temperature

JG relatlve humidity

‘ O 50 FPM air movement

il
=Ty
L

__< = 15 20 CFM outside air per person or
,.-__z - COz less than 1,000 PPM

ASHRAE 62 — 1989 Ventilation Standard
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Typical HVAC System and Energy Users

‘AL HVAC SYSTEM '

AND ENERGY USERS - e HeAT
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CONDENSOR COIL
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COMPRESSOR

. MAKEUP
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1. Compressor Molor EFFICIENCY FAUTOR
2. Condenser Fan (Ebeciric Molor) 1. Evaporation Ceils — Clean or Dirty
3. Evaporator/Air Handling Fan (Eleciric Motor) L Condenser Coils — Clean or Dirty
3. Emergy Eflicien! Motors on
HEAT CONTRIBUTORS Compressors & Fans
I. Room Conlents — people, 4. Freon Line Insulation
lighting, machinery, building load 5. Duct Insulation & Integrily
2. Amount of Makeup Air 6. Amount of Makeup Air

Y Evaporator Fan Heal
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HWVAC

Typical AC Operating System

TYPICAL AC

OPERATING SYSTEM DE SUPERHEATER
HOT GAS LINE

HS\DE FAN HIGH PRESSURE _}{.

\ 4 *
] 1
. OUTSIDE

TEMPERATURE _—_ ? EREON FAN
SUCTION LINE i
= GAS

LIQUID/GAS
LOW PRESSURE

COOLING
[remaves heai]

COMPRESSOR

EXPANSION
VALVE
(THROTTLING)

RECEIVER

HIGH PRESSURE

—~——— LIQUID LINE
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HV > Air lows

B

@:-WEI’G your. Design Air Flows (cfm)?

L -I-+

_ hat are Actual Air Flows (cfm)?

_—

_J::"h_ ,_'/ Where do want the air flows to be?
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AIR 460 GFM 350 GFM J 200 CEM 200 CFM | 250CFM 300 CGEM

e L S Iy W I ;|
IN_F: Fiﬂ :5; rd Iull 2

1040
500 CFM CFM | 350 cEm 200 CFM

——
/J I\ [| rnl l I
320 CFM 200 CFRA

8 F00 Hl IIIJ |||||—I_/ L M ll“ll
200 200

illl:rl
CFM 200 300 300
CFM  CFM CFM CFM  CFM CFM

= Ir\_\‘ A
30 Hp Fan (@ 7 Days/'Wk; @ 24 Hours/Day = $28,000/year
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Reduction in Energy




Electric Motors

Savings

73

T

20%

40%

609
Percent Reduction in Speed

70%

Yo




- — Val _ n'CFM
| variar '--- DrIVES
2. ﬁ WO Speed Motors
InteI/Exhaust Dampers
Varlable Speed Sheaves
Change Standard Sheaves
Magnetic Coupling

Variable Pitch Fans




éﬁrymg People LLoads

2 arylng Inside/Outside Temperature
_— __?Tlme of Day

-' = Sun/Wind Position Load Changes

= Temperature Adjustment (Internal)




HVAC

Single Zone System

Return
¢ Alr

Single zone systems
Return Air Fan consist of a mixing,
conditioning and fan

Supply Fan section. The conditioning

I l section may have

N § - ‘ TRTTRTED heating, cooling
Outd N 3 Conditioned R »
i “"% _ * Airto Space )  humidifying or a
— 3 /_ — combination of

capabilities. Single zone
Filter /' / \

systems can be factory
assembled roof top units
or built up from
individual components
and may or may not have
distributing duct work.

Heating Cooling Coil

Conl
P

Humidifier




HVAC

Multi-zone Systems

"
[Feturn
Air
Supply Fan
WL Jv
) Outdoor % t? @J
Air § X —
- \ i

Heating
Coil

Mixed Air
to Space
e

A

Cooling Call

Multizone systems condition all air
at the central system and mix
heated and cooled air at the unit to
satisfy various zone loads as sensed
by zone thermostats. These
systems may be packaged roof top
units or field fabricated systems.
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Dual Duct System

Heating

AN

QOutdoor
Air
—

Filter

Dual duct systems are similar to multizone

systems except heated and cooled air is o
ducted to the conditioned spaces and mixed  Cooling Coil
as required in terminal mixing boxes.

To other
boxes
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Terminal Reheat System

Heating Chail

A

Reheat systems are modifications of single zone systems. Fixed cold temperature air is supplied by the
central conditioning system and reheated in the terminal units when the space cooling load is less than
maximum. The reheat is controlled by thermostats located in each condition space.




/AC Systems and Controls — Control Strategies
e —— , — p— -

Pe—

Basic/1
JOA Jos n nlght cycle

OACIOS "c‘ morning warm up

. rm-e afnlght (unless heating called for)

‘H chrl led water temperature reset with respect to OA temperature

== 5_ SEXE haust fans locked out at night
== S'Atemperature reset with respect to zone needing most heat/cooling
,; — Time clock control of equipment (e.g. boiler, pneumatic air, fans, etc.)
- Economizer cycle
Optimum start/stop
Demand limiting
Duty cycling

—_—

"'l.
= i
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A::smngr* of three days when the outside
LEITIPETe ure averages 50 F (10 C) each day

B e e
o
._:_

- _:. e anumber of HDD for this three-day period would be:
f‘:- = (65 -50 ) x 3 days =45 degree days

= (18.33 - 10 ) x 3 days = 25 days
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VAT

Air-to-Heat Recovery

air make-up

E_Er-‘;_-—l- - - - - r
— outside inside
44—
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A ftEl]ef N

)52/1 "W ( 13 EP) 2700 Hours/Year 15 HP

- $10.67
g $ 3.33
$ 7.34

4.4%
1.0%

AT 4.4% THE POTENTIAL SAVINGS IS $69.50/'YEAR

MANUFACTURERS PREDICT 2-6 TIMES LIFE
DO NOT USE ON ROCK CRUSHERS, ETC.




HVAC

Waste Heat Recovery

Humeified Air

Hot Hurmdified

Motor Drive

Figure =8 Simple heat wheel. (Used with permission of the American Saciety of
Heaung, Refrigerating, and Air Conditioning Engineers, Inc., Atlanta, Ga.)




Psychometric Chart
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 © _)rv Bulb Temperature
2. W- Bulb Temperature

3 ew Point Temperature
E= f:P-ercentage Humidity

- ——
- — =
= i -

_-.. i’f":_ Moisture Content (weight of water vapor in 1 Ib. of
~— dryair, given in grains) (7,000 grains = 1 Ib.

Enthalpy (quantity of heat in each Ib. of dry air,
Btu/lb. of dry air)

The Volume Occupied by Each Pound of Air
Vapor Pressure due to the Presence of \Water
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Ventilation e

1.

2.

3.

4.

Infiltratio :

5. _m en .er t_:;acked window panes

_ Gu Jottet 13r defective weather stripping
*.:_—--'— bose or missing caulking

-—l-"' =

= "Poorwmdowallgnment

i —_—
—

Defective weather stripping
— s Misaligned doors
Missing or defective caulking
Gaskets or other seals defective
Defective door closer

No personnel access doors at garage or
overhead doors

—

CI

Checklist

Nonexistent operating schedule — unnecessary
heat or cooling in unoccupied spaces

Thermostat set too high or low
Defective thermostat
Defective limit switches

Storage areas mixed with office or personnel
spaces, which could be maintained at a lower
temperature

Unnecessary heat in garages, docks or loading
platforms

Exhaust fans running when not needed

Open drapes or shades during cool weather when
sun is not shinning

Process heat not isolated from personnel spaces
Unnecessary extra backup system operation
Mixture of fuel and air not properly maintained




~ Waste

Refrigeration Equipment
SVIGIsturenn refrigerant
. Ll refris"T system
. Cloeeei er:uﬂs'_ or filters
VWornidrive :-"_ :
Slipping drive belts
<i Bnsulation: yissing from suction and liquid lines
= 'qaﬁé‘xchanger or condenser fins and coils

ndenser located near hot-process equipment or
- located in direct sunlight

B -_Qorr:q_sive or mineral-laden water being used
Bent or unbalanced fans
Dirty fan blades
Clogged nozzles in cooing tower spray bars
Missing slats in cooling tower
Dirty louvers
Restricted flow

Checklist

——
e

Scale deposits in boiler or system
Soot accumulation in tubes
Defective door gaskets
Pressure and temperature set too high
Burner out of adjustment
Loose or worn linkages
Defective fuel solenoid valve
Dirty nozzles or cup on oil-fired
Defective insulation
Leaks in fuel line
Dirty oil strainer
Defective igniter
Air lock in radiators

Dirty radiators




T

nergy Checklist

- - — ——

= = —

o=

- RODStructed a fJGﬁv Dumper blades defective
L WDirtyinfrared reflectors Air valves no properly seated

S7. Loy T‘he'ating elements Mixing dampers not properly adjusted
Huwmidification oF Dirty grills or diffusers
Eq P ‘_ = Broken or missing deflector
=== Dirty dampers or fan parts Moisture accumulation in ductwork
—= ‘?.Qéfé?tiy_é nozzles or medium pads Air leaks in pneumatic system
':_.'_"T;eaking ductwork Low air pressure in supply tank
— ;h-__._:_-__DeTective insulation on ducts Clogged filter pads on intake

=
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