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� Practical applications of the MPC strategy is illustrated by the case study.
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Thermal comfort is an important concern in the energy efficiency improvement of commercial buildings.
Thermal comfort research focuses mostly on temperature control, but humidity control is an important
aspect to maintain indoor comfort too. In this paper, an optimal humidity control model (OHCM) is pre-
sented. Model predictive control (MPC) strategy is applied to implement the optimal operation of the des-
iccant wheel during working hours of a commercial building. The OHCM is revised to apply the MPC
strategy. A case is studied to illustrate the practical applications of the MPC strategy.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction under full load conditions. Mazzei et al. [8] studies the principles of
Evidences indicate that indoor humidity environment is closely
related to health problems. Low humidity environment is associ-
ated with dryness of skin and throats, mucous membrane, sensory
irritation of eyes [1–4]. High humidity environment may induce
the growth of mould leading to respiratory discomfort and aller-
gies [5,6]. Therefore, keeping indoor humidity environment steady
at the correct level is very important to ensure people’s health in
commercial buildings. For the dehumidification of commercial
buildings in summer, existing research focuses on developing
new energy efficient equipment, applying different control strat-
egy in traditional air conditioning, or changing design parameters
of dehumidifier. Chua et al. [7] presents a model to study the
humidity control effects of different control strategies in tradi-
tional air conditioning system during the part-load condition.
The results show that some strategies are more effective than oth-
ers in sustaining acceptable indoor humidity under part-load con-
dition, but none of these strategies provides the best performance
mechanical and chemical dehumidification. The chemical dehu-
midification is widely used in recent years. According to the differ-
ent desiccant materials, the chemical dehumidification can be
classified in two classes. The first class is the liquid desiccant sys-
tem. Zhang and Yoshino [9] presents the working principle of a li-
quid desiccant system combined refrigeration/heat grid system
with the independent humidity control strategy, and the experi-
ments show that the combined system can remove the entire la-
tent load and part of the sensible load of the building. The
second class is the solid desiccant system, such as desiccant wheel.
Subramanyam et al. [10] presents a model of a desiccant wheel
used for dehumidifying ventilation air. The simulation result in
[10] shows that the model has good accuracy in certain working
conditions. A review of the mathematical models for desiccant
wheel is presented in [11]. Antonellis et al. [12] illustrates an opti-
mal design problem for the desiccant wheel. The optimal wheel
speed and area ratio of dehumidification section to regeneration
section are determined under a range of regeneration tempera-
tures from 60 �C to 150 �C. Panarasa et al. [13] presents an exper-
imental validation of a simplified approach for a desiccant wheel
model. This approach can be used to design the desiccant wheel
and analyze its performance easily. Model predictive control
(MPC) strategy has the ability to handle constraints, being able to
use simple models and to change controls dynamically in terms
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Nomenclature

Ad area of desiccant wheel (m2)
Ade area of dehumidification section (m2)
Ap area of processing section (m2)
Ar area of regeneration section (m2)
Ca specific heat of air (J kg�1 K�1)
Cd specific heat of desiccant material (J kg�1 K�1)
Cvl specific heat of water liquid (J kg�1 K�1)
Cv specific heat of water vapour (J kg�1 K�1)
fd mass fraction of desiccant in the wheel
G moisture generation rate (kg s�1)
h convective heat transfer coefficient (W m�2 K�1)
hm mass transfer coefficient (kg m�2 s�1)
Ha humidity ratio of air (kg kg�1)
Hap humidity ratio of inlet air in the dehumidification sec-

tion (kg kg�1)
Har humidity ratio of inlet air in the regeneration section

(kg kg�1)
Hdp humidity ratio of desiccant material in the dehumidifi-

cation section (kg kg�1)
Hdr humidity ratio of desiccant material in the regeneration

section (kg kg�1)
Hi indoor humidity ratio (kg kg�1)
Hin initial indoor humidity ratio (kg kg�1)
Ho outdoor humidity ratio (kg kg�1)
Hs indoor humidity ratio set point (kg kg�1)
Hsa humidity ratio of supply air (kg kg�1)
L humidity ratio of supply air (m)
Msor heat of adsorption (J kg�1)
P perimeter of flow channel (m)
Pr pressure (Pa)
Qi air flow rate of infiltration (m3 s�1)
Qlb lower bound of flow rate of supply air (m3 s�1)
Qsa flow rate of supply air (m3 s�1)
Qub upper bound of flow rate of supply air (m3 s�1)
t time (s)
tp time required for the dehumidification per one wheel

revolution (s)

tr time required for the regeneration per one wheel revo-
lution (s)

Ta temperature of air (K)
Tap temperature of inlet air in the dehumidification section

(K)
Tar temperature of inlet air in the regeneration section (K)
Td temperature of desiccant wheel (K)
Tdp temperature of desiccant material in the dehumidifica-

tion section (K)
Tdr temperature of desiccant material in the regeneration

section (K)
Tlb lower bound of temperature of inlet air in the regenera-

tion section (K)
Ts indoor temperature set point (K)
Tsa temperature of supply air (K)
Tub upper bound of temperature of inlet air in the regenera-

tion section (K)
ua velocity of air (m s�1)
uap velocity of inlet air in the dehumidification section

(m s�1)
uar velocity of inlet air in the regeneration section (m s�1)
uar,lb lower bound of velocity of inlet air in the regeneration

section (m s�1)
uar,ub upper bound of velocity of inlet air in the regeneration

section (m s�1)
ud wheel speed (rph)
ud,lb lower bound of wheel speed (rph)
ud,ub upper bound of wheel speed (rph)
V volume of building (m3)
W water content of the desiccant wheel material (kg kg�1)
z axial coordinate (m)
b weight factor
/d relative humidity of desiccant material
qa density of air (kg m�3)
qd density of desiccant material (kg m�3)

Fig. 1. Typical desiccant wheel system set-up.
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of system changes, which makes it very practical to use in various
energy problems. Zhang and Xia [14] proposes an MPC approach to
the periodic implementation of the optimal solutions of a class of
resource allocation problems. Privara et al. [15] presents the MPC
strategy applied to the temperature control of a building. None of
the existing research applies MPC strategies in the desiccant wheel
of commercial buildings to maintain a required indoor humidity. In
this paper, an optimal humidity control model (OHCM) for a com-
mercial building with a desiccant wheel is presented. MPC strategy
is applied to implement the optimal operation of the desiccant
wheel during working hours of the commercial building. The
OHCM is revised to apply the MPC strategy. To illustrate the prac-
tical applications of the MPC strategy, the optimization of the des-
iccant wheel in a commercial building of South Africa is studied.
The layout of the paper is as follows. In Section 2, the backgrounds
of the desiccant wheel model and indoor humidity model are re-
called. The formulation of OHCM and the procedure of the MPC
strategy can be found in Section 3. Section 4 illustrates the MPC
strategy by a case study. The last section is concluding remarks.

2. Background

2.1. Desiccant wheel model

The desiccant wheel system to be considered in this paper is
shown in Fig. 1. The desiccant wheel is driven by an engine and
moves at a given rotary velocity. It consists of a large number of
channels whose walls are constituted by supporting material and
coated with desiccant material. The desiccant wheel system is di-
vided into two sections: dehumidification section (position 1–2)
and regeneration section (position 3–5). Water vapour of outdoor
air is absorbed by the desiccant wheel when the outdoor air is
moving from position 1–2. Note that the outdoor air temperature
is changed when it moves from position 1–2. While the indoor
hot air is heated up by the heater (position 3–4) and is flowing
through the desiccant wheel, water is desorbed out from the des-
iccant and the desiccant material is regenerated (position 4–5).
The assumptions of desiccant wheel are as follows:

(1) The air flow is one-dimensional.
(2) The axial heat conduction and mass diffusion in the fluid are

neglected.
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(3) There is no leakage of fluid in the desiccant wheel.
(4) All ducts are impermeable and adiabatic.
(5) The thermodynamic properties are constant and uniform.
(6) The heat and mass transfer coefficients between the air flow

and the desiccant wall are constant along the channel.
(7) The velocity of air in the dehumidification sections is the

same with it in the regeneration section.

Based on the above assumptions, the energy and mass conser-
vation equations of desiccant wheel can be written as follows [16].

Mass conservation for the processing air:

@Ha

@z
¼ hmP

uaqaAp
ðHd � HaÞ: ð1Þ

Energy conservation for the processing air:

ðCa þ CvHaÞ
@Ta

@z
¼ hP

uaqaAp
ðTd � TaÞ: ð2Þ

Conservation of water content for the absorbent:

@W
@t
¼ hmP

fdqdAd
ðHa � HdÞ: ð3Þ

Conservation of energy for the absorbent:

ðCd þ Cv iWfdÞ
@Ta

@t
¼ hP

qaAp
ðTa � TdÞ þ

hmPMsor

qaAd
ðHa � HdÞ: ð4Þ

The above equations are subject to the following boundary and ini-
tial conditions.

For the dehumidification section

Taðt;0Þ ¼ Tap; ð5Þ

Haðt;0Þ ¼ Hap; ð6Þ

Tdpð0; zÞ ¼ Tdrðtr ; L� zÞ; ð7Þ

Hdpð0; zÞ ¼ Hdrðtr; L� zÞ: ð8Þ

For the regeneration section

Taðt;0Þ ¼ Tar ; ð9Þ

Haðt;0Þ ¼ Har ; ð10Þ

Tdrð0; zÞ ¼ Tdpðtp; L� zÞ; ð11Þ

Hdrð0; zÞ ¼ Hdpðtp; L� zÞ: ð12Þ

Eqs. (1)–(4) have five unknowns Ta, Td, Ha, Hd and W. In order to
solve this set of equations, the relation between W and Hd is deter-
mined as

Hd ¼ f ðWÞ: ð13Þ

This relation is determined by the physical attribute of desiccant
material. The silica gel is used as a desiccant material in this paper.
Therefore, the relative humidity of the desiccant material can be
calculated as [18]

/d ¼ 0:0078� 0:0576W þ 24:2W2 � 124W3 þ 204W4: ð14Þ

The relation between W and Hd is calculated as [14]

f ðWÞ ¼ 0:622/dPrvs

Pr � /dPr
: ð15Þ

The saturated pressure Prvs can be calculated as [11]

Prvs ¼ exp 23:196� 3816:44
Td � 46:13

� �
: ð16Þ

The properties of desiccant wheel are given in [16].
2.2. Indoor humidity model

Humidity in the building comes from three sources. The first
source is the water vapour of air generated by infiltration from out-
door to indoor. Infiltration is the flow of outdoor air into a condi-
tioned space through doors, windows, cracks, etc. Infiltration is
also known as air leakage into a building. The second source is
the water vapour of air generated by the human skin. The third
source is the water vapour added by the ventilation of desiccant
wheel. Therefore, the variation of humidity in the commercial
building is given by [17]

dHi

dt
¼ Q sa

V
ðHsa � HiÞ þ

Qi

V
ðHo � HiÞ þ

G
qaV

: ð17Þ

The variation of humidity in the commercial building without the
ventilation of desiccant wheel is calculated as [17]

dHi

dt
¼ Q i

V
ðHo � HiÞ þ

G
qaV

: ð18Þ

Eqs. (17) and (18) are subject to the initial condition Hi(0) = Hin(0)
and solved by Matlab function Ode23 with 360s step size.

3. Optimal humidity control model and MPC strategy

3.1. Optimal humidity control model

The commercial building to be studied in this paper has several
storeys and each storey has the same height, single glazing glass
windows and concrete walls. The building has no other devices
for indoor moisture generation except the desiccant wheel. None
of chimneys or any other natural ventilation devices is applied in
the building. It can be assumed that all the rooms of the building
have the same humidity ratio. The water absorbed and desorbed
by walls and furniture are ignored.

To keep the indoor humidity ratio steady at the required level,
the desiccant wheel will remove the water vapour of air generated
by infiltration and occupants. The temperature of supply air of des-
iccant wheel is required to be close to the temperature set point of
the building so as to reduce the indoor sensible cooling load. There-
fore, the optimal humidity control model (OHCM) has two objec-
tives. The first objective of the OHCM is to minimize the
difference between the actual indoor humidity ratio and the
humidity ratio set point, and the second objective is to minimize
the difference between the actual temperature of the supply air
and the indoor temperature set point. Consider a fixed time inter-
val [t0, tN], for example, 5 h, 1 day or 1 week. The objective function
of the OHCM is defined as follow

min
XN

m¼1

ð1� bÞðHiðtmÞ � HsÞ2 þ bðTsaðtmÞ � TsÞ2; ð19Þ

where b 2 [0,1] is the weight factor that indicate the importance of
sub objective. The following constraints are used in the OHCM.

(1) Indoor humidity ratio constraints: According to the solution
of ordinary differential Eq. (17), the indoor humidity ratio at
time is given by
HiðtmÞ ¼ F1ðHsaðtmÞ;HinðtmÞ;QsaðtmÞ;Q i;HoðtmÞ;GÞ: ð20Þ
(2) Supply air constraints: The velocity of supply air at time tm

must be between the maximum and minimum specified
velocity. The temperature and humidity ratio of the supply
air must be satisfied Eqs. (1)–(4). Eqs. (1)–(4) are discretized
into finite difference equations by forward difference
method. The finite difference equations are given as follows
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Haðt; zþ DzÞ � Haðt; zÞ
Dz

¼ C1ðHdðt; zÞ � Haðt; zÞÞ; ð21Þ

ðCa þ CvHaðt; zÞÞ
Taðt; zþ DzÞ � Taðt; zÞ

Dz
¼ C2ðTdðt; zÞ � Taðt; zÞÞ; ð22Þ

Wðt þ Dt; zÞ �Wðt; zÞ
Dt

¼ C3ðHaðt; zÞ � Hdðt; zÞÞ; ð23Þ

ðCd þ CviWðt; zÞfdÞ
Taðt þ Dt; zÞ � Taðt; zÞ

Dt
¼ C4ðTaðt; zÞ � Tdðt; zÞÞ þ C5ðHaðt; zÞ � Hdðt; zÞÞ; ð24Þ
where
C1 ¼
hmP

uaqaAp
; C2 ¼

hP
uaqaAp

; C3 ¼
hmP

faqdAd
; C4 ¼

hP
qdAp

;

C5 ¼
hmPMsor

qaAd
; Dz ¼ L

20
;

Dt ¼
tp=20;Dehumidification section

tr=20;Regeneration section

�
;

tp ¼
3600Ade

udAd
and tr ¼

3600Ar

udAd
:

According to the solution of the finite difference equations, the tem-
perature and humidity ratio of the supply air at time tm are given by
HsaðtmÞ ¼ Haðtp; LÞ
¼ F2ðTapðtmÞ; TarðtmÞ;HapðtmÞ;uarðtmÞ;uapðtmÞ;udðtmÞÞ;

ð25Þ

TsaðtmÞ ¼ Taðtp; LÞ
¼ F3ðTapðtmÞ; TarðtmÞ;uarðtmÞ;uapðtmÞ;udðtmÞÞ: ð26Þ
(3) Initial indoor humidity ratio constraints: For m 2 [1,N], the
initial indoor humidity ratio at time tm should be equal to
the indoor humidity ratio at time tm�1.

(4) Desiccant wheel constraints: The velocity and temperature
of inlet air in the regeneration section at time tm must be
between the maximum and minimum specified velocity
and temperature respectively. The wheel speed at time tm

must be between the maximum and minimum specified
speed.

According to the description and assumption of desiccant wheel
in Section 2, it can be assumed that uar = uap, Hap = Ha. Therefore,
the OHCM is defined as

min
uar ;ud ;Tar ;Qsa

XN

m¼1

ð1�bÞðHiðtmÞ�HsÞ2þbðTsaðtmÞ�TsÞ2

s:t: HiðtmÞ¼ F1ðHsaðtmÞ;HinðtmÞ;Q saðtmÞ;Q i;HoðtmÞ;GÞ;
HsaðtmÞ¼ F2ðTapðtmÞ;TarðtmÞ;HoðtmÞ;uarðtmÞ;uapðtmÞ;udðtmÞÞ;
TsaðtmÞ¼ F3ðTapðtmÞ;TarðtmÞ;uarðtmÞ;uapðtmÞ;udðtmÞÞ;
HinðtmÞ¼Hiðtm�1Þ;
uarðtmÞ¼uapðtmÞ;
uar;lb6uarðtmÞ6 uar;ub;

ud;lb6udðtmÞ6ud;ub;

Tlb6 TarðtmÞ6 Tub;

Qlb6QsaðtmÞ6Q ub;

16m6N;b2 ½0;1�:
ð27Þ

The above OHCM is a quadratic linear programming problem. It is
solved by Matlab genetic algorithm (GA) toolbox in this paper.
The population size of the GA method is set as 100, and the number
of generations is chosen as 2000.

3.2. MPC strategy

In a commercial building, it is important to maintain the re-
quired humidity ratio during daily working hours, while the
humidity at non-office hours is often ignored. Assume that the per-
iod of daily working hours is from 8:00 to 18:00. Then the control
period is 10 h. If the sampling period of the OHCM is 1 h, the num-
ber of the variables in the OHCM is 40. The corresponding comput-
ing time is 4 min on a personal computer with CPU Intel Core2
2.5 GHz. If the sampling period of the OHCM is 0.5 h, then the num-
ber of the variables is 80, and the corresponding computing time is
about 16 min on the same computer. Following the usual require-
ment for load profile and the computational complexity, the sam-
pling period is chosen as 1 h in this paper and (19) can be rewritten
as follow.

min
X10

m¼1

ð1� bÞðHiðtmÞ � HsÞ2 þ bðTsaðtmÞ � TsÞ2: ð28Þ

The closed-loop objective function of MPC strategy is defined as
follows.

min
X10þk

m¼1þk

ð1� bÞðHiðtmÞ � HsÞ2 þ bðTsaðtmÞ � TsÞ2: ð29Þ

Assume that the MPC strategy is applied in 2 days. When k = 1, the
control horizon of the MPC strategy is over [t2, t11]. The control
interval [t2, t10] is the working hours of the first day which is from
9:00 to 18:00, and the control interval [t10, t11] is the first working
hour of the second day. The desiccant wheel is switched off during
the nonworking hours. Therefore,

Hinðt11Þ ¼ F4ðHiðt10Þ;Q i;G;Hu1Þ; ð30Þ

where F4(Hi(t10), Qi, G, Hu1) is given by the solution of ordinary dif-
ferential Eq. (18). Hu1 is the vector of outdoor humidity ratio during
the first period of nonworking hours. When k = n, n = 2, 3, . . . , 20,
the control horizon of the MPC strategy is over [t1+n, t10+n]. The ini-
tial indoor humidity ratio is rewritten as

HinðtmÞ ¼
Hiðtm�1Þ dm=11e– 0;
F4ðHiðtm�1Þ;Qi;G;HujÞ others; j ¼ m=11:

�
ð31Þ

To apply the MPC strategy, the OHCM is revised as follows

min
uar ;ud ;Tar ;Qsa

X10þk

m¼1þk

ð1� bÞðHiðtmÞ � HsÞ2 þ bðTsaðtmÞ � TsÞ2

s:t: HiðtmÞ ¼ F1ðHsaðtmÞ;HinðtmÞ;Q saðtmÞ;Q i;HoðtmÞ;GÞ;
HsaðtmÞ ¼ F2ðTapðtmÞ; TarðtmÞ;HoðtmÞ;uarðtmÞ;uapðtmÞ;

udðtmÞÞ;
TsaðtmÞ ¼ F3ðTapðtmÞ; TarðtmÞ;uarðtmÞ;uapðtmÞ;udðtmÞÞ;

HinðtmÞ ¼
Hiðtm�1Þ dm=11e– 0;

F4ðHiðtm�1Þ;Q i;G;HujÞ others;

(

uarðtmÞ ¼ uapðtmÞ;
uar;lb 6 uarðtmÞ 6 uar;ub;

ud;lb 6 udðtmÞ 6 ud;ub;

Tlb 6 TarðtmÞ 6 Tub;

Q lb 6 Q saðtmÞ 6 Q ub;

1þ k 6 m 6 10þ k; b 2 ½0;1�; j ¼ m=11:

ð32Þ



Table 1
Settings of the OHCM.

Settings Value Settings Value

Hs 0.0081481 Qi 0.833
Qlb 0 Qub 6
Ts 296.15 Tlb 293.15
Tub 423.15 uar,lb 0
uar,ub 5 ud,lb 0
ud,ub 15 b 0.8

Table 2
Properties of desiccant wheel.

Parameters Value Parameters Value

Ad 1 m2 Ade/Ar 3:1
Cd 921 J/kg K Ca 1007 J/kg K
Cv 1872 J/ kg K Cvl 4186 J/kg K
fd 0.7 h 38.3248 W/m2 K
hm 0.0381 kg/m2 s L 0.2 m
Msor 2700 kJ/kg qa 1.1614 kg/m3

qd 720 kg/m3
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Now the following MPC strategy is obtained.

(1) Initialize the conditions of desiccant wheel and indoor envi-
ronment at time instant t0, and let k = 0.

(2) Measure the outdoor temperature and humidity ratio at
time instant tk and solve the revised OHCM over time inter-
val [tk+1, tk+10] to find its optimal solution.

(3) The optimal solution of the revised OHCM at time instant
tk+1 is denoted by ak+1. Implement ak+1 to control the desic-
cant wheel, let k = k + 1 and go to Step (2).

4. Results and discussion

To illustrate the accuracy of the desiccant wheel model, the ac-
tual data from [16] is used. The maximal difference between the
actual data and the estimated data of desiccant wheel model is
10.25%. The indoor humidity model is taken from and also vali-
dated in [17]. Consider a commercial building in South Africa, the
volume of the building is 1500 m3. During the period of working
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Fig. 2. Variation of indoor humidity ratio
hours and nonworking hours it can be assumed that
G = 0.0060479 and G = 0 respectively. The settings of the OHCM
are given in Table 1. According to the ASHRAE standard [19], the
usual requirement of indoor environment is determined by the
volume of the building. To maintain the desiccant wheel working
properly, the specifications of the desiccant wheel are given in Ta-
ble 1. The properties of desiccant wheel are shown in Table 2 [16].
The conditions of desiccant wheel and indoor environment at time
instant t0 can be initialized as follows:

Hiðt0Þ ¼ Hs; ð33Þ

Tair;inðt0Þ ¼ Ts; ð34Þ

Tar;inðt0Þ ¼ Tlb; ð35Þ

Tap;inðt0Þ ¼ To; ð36Þ

uarðt0Þ ¼ uar;lb; ð37Þ

udðt0Þ ¼ ud;lb; ð38Þ

Qair;inðt0Þ ¼ Qlb: ð39Þ

To illustrate the practical applications and robustness of the MPC
strategy, the optimization of the desiccant wheel in this commercial
building during the 5 days is studied. In this case study, assume that
ak+1 in Step (3) of MPC strategy is replaced by ak+1 + w[k], where
w[k] is a noise vector and each of its components is generated ran-
domly by the Matlab uniform distribution function rand (1)/20. The
simulation results are shown in Figs. 2 and 3. The indoor environ-
ment is varied due to the variation of outdoor environment and
the added noise in the optimal solution. The variation of indoor
humidity ratio during working hours of the 5 days is shown in
Fig. 2. In Fig. 2, the solid line is the profile of indoor humidity ratio.
The red dash line is the profile of the humidity ratio set point. As
shown in Fig. 2, the maximal indoor humidity ratio is 0.0084846.
The minimal indoor humidity ratio is 0.0080854. The maximal dif-
ference between the indoor humidity ratio and its set point is 4.13%
of the set humidity. Fig. 3 shows the variation of temperature of
supply air during working hours of the 5 days. The solid line shows
the variation of temperature and the dash line shows the profile of
indoor temperature set point. As shown in Fig. 3, the temperature of
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Fig. 3. Variation of temperature of supply air.
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supply air is lower than the indoor temperature set point during
most of the working hours, which implies that the obtained optimal
solution can help the desiccant wheel to dehumidify and cool the
indoor environment, and eventually reduce the indoor cooling load
and save energy.

In additional, the energy consumption of the cooling system can
be saved if the cooling system uses the desiccant wheel as a pre-
cooling component. Note that there are four control variables in
the humidity model: the velocity uar and temperature Tar of inlet
air at the regeneration section, the wheel speed ud, and the flow
rate Qsa of the supply air. The velocity uar is determined by the
speed of the fans at the regeneration section; the temperature Tar

is controlled by the electric heater; the wheel speed ud is decided
by the wheel’s motor speed; and the flow rate Qsa is adjusted by
the supply fan. The proposed optimal humidity control model will
give the optimal combination of the four control variables, and
thus the electric power consumption of the regeneration fan,
supply air fan, electric heater, and the wheel motor will be opti-
mized to achieve the desired indoor humidity and temperature.
5. Conclusion

This paper presents an optimal humidity control model and
provides the corresponding MPC strategy to implement the opti-
mal operation solution of the desiccant wheel during working
hours for commercial buildings. The optimization of the desiccant
wheel control in a commercial building of South Africa is studied to
illustrate the practical applications of the MPC strategy. The results
show that the maximal difference between the indoor humidity ra-
tio and its set point is 4.13% of the set humidity. The OHCM estab-
lished in this paper considers only humidity and temperature
differences in the objective function. A more complete model
including the load caused by condensation and energy consump-
tion of desiccant wheel will be considered in the future work.
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