
821 Module C    Waiting Line Models

EXAMPLE C.3: An automatic carwash with a single bay takes a constant four minutes to wash a car. 
Cars on a Friday afternoon arrive at the rate of 12 per hour. The arrival rate of cars tends to follow a 
Poisson distribution. Compute:

a.	 The average number of cars waiting in line for the carwash.

b.	 The average time cars spend in the system (waiting in line plus the wash).

SOLUTION
Given λ = 12 per hour and µ = 15 per hour. (The service time for each car is 4 minutes, and so the 
facility can process 15 cars in 60 minutes.)

a.	 The average number of cars waiting in line for the wash (Lq):
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b.	 The average time cars spend in the system (Ws):
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Screenshot C.3 shows the Excel solution to Example C.3.

SCREENSHOT C.3: Excel Solution to Example C.3: The Single-Server (M/D/1) Model

Model III: Multiple-Channel or Multiple-Server Queuing Model
In many real-life situations, we can find waiting line systems in which service is provided to customers 
in a single phase with multiple servers. In such systems, we still assume that customers wait in a single 
line and receive service from the first available servers on a first-come, first-served basis. Examples of 
such waiting line systems can be found in banks, the post office, or security screening at airports. All 
the assumptions that we made for the M/M/1 model still hold. In addition, we also assume that all the 
servers perform at the same average rate. The letter S in the M/M/S notation refers to multiple servers. 
The equations that can be used to compute the various performance measures for the M/M/S system 
are presented in Table C.3.

TABLE C.3: Formulas to Measure Performance of the M/M/S Model

S = Number of open channels

λ = Average number of arrivals per unit of time
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