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Energy Saving System of EHP Control

at the College Lecture Room

Kybum Jeong”
"Dept. of Building Services, Yuhan University

Abstract

Heating and air conditioning system is changing rapidly from the traditional HVAC central supply system to
the individual supply system with electrical heat pump system (EHP) in Korean school buildings. The
individual supply system has advantages to turn on and off individually and to adjust the thermal comfort
separately, but energy is wasted in the unoccupied classroom when the last leaving occupant does not turn off

the controller. If the controller is to be off automatically while the classroom is not in use, energy consumption

would decrease dramatically.

This project aims to cease the unnecessary EHP supply in vacant classroom by inputting the class schedule
from the central control room to reduce the energy-spending. Experimental measurements were carried out
between the controlled classroom that is turned off when not in use and the uncontrolled room that is turned
on continually. Occupant’s comfort and energy consumption were measured and compared between the

controlled case and the uncontrolled case.

The energy consumption of controlled classroom case is 30-60% less than that of the uncontrolled classroom
case. This result shows that controlling the cooling supply for the unoccupied classroom using the class
schedule can decrease the energy consumption remarkably. This supply control system can be used to conserve

energy in school structures like universities.
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[Figure 5] Variation of temperature

<Table 1> Comparison of cooling period 4 hours (C)

15
NZ

. Uncontrolled classroom Controlled classroom
Scenario# Caseft Outdoor
Outlet Indoor Outlet Indoor
Casel 18.4 24.8 25.5 26.5 34.8
Scenariol Case2 21.2 24.8 241 25.7 33.9
Average 19.8 24.8 24.8 26.1 34.4
Casel 20.3 25.0 23.9 26.1 379
Scenario?2 Case2 176 25.0 24.2 26.7 37.8
Average 19.0 25.0 24.1 26.4 37.9
<Table 2> Electrical consumption of cooling period 4 hours (kW)
sce c Uncontrolled classroom Controlled classroom
na | & | EbP : : : :
rj#o z location Cooling period 4 hours W/ W/ Cooling period 4 hours W/ W/
# 11-12 | 12-13 | 13-14 | 14-15 | device | room | 1y 15 | 1513 | 13-14 | 14-15 | device | room
Front 4.096 2.170 1.240 3.246 10.752 0.311 1.411 0.447 0.010 2.179
1 1 17.542 6.763
Rear 2.056 2.170 1.960 0.604 6.790 0.311 2.231 2.032 0.010 4.584
Front 1.489 2.134 1.714 1.123 6.460 0.189 | 0.902 0.068 0.007 1.166
1 2 8.881 6.465
Rear 0.772 0.839 0.069 0.741 2.421 0.189 | 2.182 2.921 0.007 5.299
Average 2.103 1.828 1.246 1.429 6.606 13.212 0.250 1.682 1.367 0.009 3.307 6.614
Front 2.151 2.261 1.678 0.994 7.084 0.291 1.421 0.006 1.205 2.923
2 1 16.700 7.874
Rear 3.994 2.245 1.893 1.484 9.616 0.291 2.395 0.006 2.299 4.951
Front 4.440 2.331 2.244 1.616 10.631 0274 | 1.854 0.007 0.958 3.093
2 2 73 17976 7.658
Rear 1.397 2.315 2.122 1.511 45 0.274 | 2.484 0.007 1.800 4.565
Average 2.996 2.288 1.984 1.401 8.669 17.338 0.283 2.029 0.007 1.566 3.883 7.766
Total average 2.550 2.508 1.615 1.415 8.345 15.275 0.267 1.856 0.687 0.788 3.595 7.190
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[Figure 6] Vertical temperature contour of scenario 1
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