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Nomenclature
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Variable Thermal Load Profiles
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Small Buildings
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& plais VAV CAV 1 7 pall (e &y el 45 i) Qi) Gl (an(3-4)  Jsaal
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Annual operating costs of the fans for the school building

Scenario® System Operating time Power (kW) Electric consumption Opera ting cost
(kWh/year) (S/year)
| VAV 08:00-09:00 2.59 475.98 52
09:00-10:00 5.12 942.75 104
10:00-11:00 8.34 153541 169
11:00-12:00 11.72 215662 217
12:00-13:00 14.71 2706.39 298
12:00-14:00 16,78 3087.82 340
14:00-15:00 16.77 3085.19 339
15:00-16:00 14.85 2733.10 301
16:00-17:00 12.33 2268.29 250
Total operating cost of the fans ($/year)= 2089
CAV 08:00-17:00 26 43056 4736
Total operating cost of the fans ($/year)= 4736
11 VAV 08:00-09:00 2.59 47598 52
09:00-10:00 5.12 942.75 104
10:00-11:00 8.34 153541 169
11:00-12:00 11.72 2156.62 237
12:00-13:00 14.71 2706.39 298
13:00-14:00 16.78 3087.82 340
14:00-15:00 16.77 3085.19 339
15:00-16:00 1485 273310 301
16:00-17:00 12.33 2268.29 250
17:00-18:00 10.04 1846.700 203
18:00-19:00 7.65 1407.53 155
19:00-20:00 5.71 104999 115
20:00-21:00 4.59 84448 93
21:00-22:00 3.80 699.56 77
22A00-23:00 3o o052 66
23:00-24:00 2.85 523.66 58
Total operating cost of the fans ($/year)= 2856
CAV 08:00-24:00 26 76544 8420
Total operating cost of the fans ($/year)= 8420

# Operating time of the air-conditioning system is between 8:00 and 17:00 for scenario 1 and between
8:00 and 24:00 for scenario 2.
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Therma-Fuser diffuser
models include square
and linear designs.

Acutherm thermostats
are a more robust
version of those used by
the aerospace industry
for jet engines,
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System parameter Before rebuilding After rebuilding
CAV system VAV system
Heat recovery- temperature efficiency 75% av 780
Operation time 3500 b/year 3500 h/year
Supply air temperature 18°C 15°C
Exhaust air temperature 21°C 21°C
Specific fan power- SFP 2,5 kW/m/s av 1,2 kW/m’/s
Necessary annual heat energy 12,5 MWh,,,. 0 MWh,,,.
Necessary annual electric energy 57 MWh, 21 MWh,,
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Application Filter monitoring Flow monitoring
examples
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+ Pressure upstream of filter + Pressure downstream of fan
— Pressure downstream of filter — Pressure upstream of fan on inlet side or open to

atmospheric pressure. With radial fans,
locate at inlet centre.
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1 Display of the room or retum air temperature, setpoints and control parameters

iSymeI used when displaying the current room temperature

2% Normal operation
@ Energy saving mode

4 1:1 Cooling valve open

ﬁ Heating valve open
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Abstract

This study “The Economical and Energy control of variable air volume
(VAV) systems in air conditioning systems in Damascus city” deals with
VAV terminals with stand alone control.

We built a small testing prototype for two rooms each having a digital
modulating thermostat connected to modulating actuator installed on air
damper to control air flow for each room.

We discussed all kind of VAV terminals as well as the advantages and
disadvatges for them.

The Conclusion for this study is that using VAV terminals will reduce the
power consuption in HYAC sytems.
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