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+» Our Results

+ Conflicting objectives and constraints due to
thermal comfort and IAQ
* Nonlinear & nonconvex optimization problem # zones

» Minimize HVAC energy cost
» Maintain thermal comfort & indoor air quality (IAQ)
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% Challenges

« Various decision variables to be coordinated (5’1003) (:1002)
* Various couplings No 1AQ 989 1629 5078 16 29 ¥ x
Centralized 100.5 _ ~ ~ — | v
% HVAC System for Multi-zone Buildings Method
Hierarchical 1027 1849 5644 17 30 v v

Zone Mass Flow Decentralized
Rate (ZMFR)

l Chilled Water = DCV* | 1062 1849 6017 18 31 v v
1] Valve - Iéww Box DCV* I 106.6 181.6 5932 18 32 Vv v
5 o Duct o L zone * Demand controlled ventilation (DCV)
= L] . one
Fresh Air| 2 | é 3 @ a @ u; IZI‘J Zone Temperature Zone CO,
. = & g Zone 10 e o R ==y o
::Fri('::t)lon s AirH d\li'FD Uni " ”j = = B zon . oy S =
ir Handling Unit Zone 7| Zone 11 s af g e \
(AHU) one one ;5 7 . i . Zons 1
I 100% 400
1200
50%“",@ Return Air g o

o
0% Dampler

+» Hierarchical Decentralized Method
» The Upper Level Control: zone thermal comfort

2
e : —
0 & 4 & 8 0 M2 e M8 2o 0 2 4 & 8 10 12 1 6 18 2 2 2

v Accelerated Distributed Augmented Lagrangian Tine ) Tina 1
(ADAL) method for nonconvex problems s Conclusions
* There is a minor increase of energy cost
* The Lower Level Control: zone IAQ due to ventilation to guarantee IAQ.

* The sub-optimality of the Hierarchical
Decentralized Method is less than 2%.
* 5%-11% energy cost due to ventilation is

v Decentralized convex optimization

*Y. Yang, S. Srinivasan, G. Hu, C. J. Spanos, “Decentralized Control of reduced compared with DCV strategies.
Multi-zone HVAC Systems Considering Indoor Air Quality”, submitted to * Our method is scalable to buildings with
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ransactions on Control system lechnology, under review, 100+ zones.
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