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SINGLE-CHANNEL QUEUE CALCLUATION PROGRAM

Project Name: Blue Creek Car Wash
Project Number: 2019-010

Performed By: APN Date: 8/2022
Model Type: Constant Service Time Model

Notes:

Input Data for Peak Hour
Peak Hour Total Vehicles 14 Vehicles

Peak Hour Automatic Wash Vehicles 11 Vehicles
No. of Autowash Service Lanes 2 Bays

No. of Vehicles Arriving, N = 5.5 Vehicles/Hour
Service Rate, t = 7.5 Minutes/Vehicle

Calculated Paramters
Arrival Rate (Lambda), λ = N/60 = 0.09 Vehicle/Minute

Service Rate (mu), μ = 1/t = 0.13 Vehicle/Minute
Utilization Factor, λ/μ = 0.69 (must be < 1.0)

Probability of No  Vehicles in System, P(0) = 31.25%

Probability Table
P(X = n) P(X≤n)

P(0) = 31.25% 31.25%
P(1) = 21.48% 52.73%
P(2) = 14.77% 67.50%
P(3) = 10.15% 77.66%
P(4) = 6.98% 84.64%
P(5) = 4.80% 89.44%
P(6) = 3.30% 92.74%
P(7) = 2.27% 95.01%
P(8) = 1.56% 96.57% 95%
P(9) = 1.07% 97.64%

P(10) = 0.74% 98.38%
P(11) = 0.51% 98.89%
P(12) = 0.35% 99.23%
P(13) = 0.24% 99.47%
P(14) = 0.16% 99.64%
P(15) = 0.11% 99.75%
P(16) = 0.08% 99.83%
P(17) = 0.05% 99.88%
P(18) = 0.04% 99.92%
P(19) = 0.03% 99.94%
P(20) = 0.02% 99.96%
P(21) = 0.01% 99.97%
P(22) = 0.01% 99.98%
P(23) = 0.01% 99.99%
P(24) = 0.00% 99.99%
P(25) = 0.00% 99.99%
P(26) = 0.00% 100.00%
P(27) = 0.00% 100.00%
P(28) = 0.00% 100.00%
P(29) = 0.00% 100.00%
P(30) = 0.00% 100.00%
P(31) = 0.00% 100.00%
P(32) = 0.00% 100.00%
P(33) = 0.00% 100.00%
P(34) = 0.00% 100.00%

Results:
Avg. Length of Queue, Lq = 1 Vehicle
Average Waiting Time in Queue, Wq =  8.25 Minutes
Avg. Vehicles in System, Ls = 1.69 Vehicles
Avg System Time, Ws = 15.75 Minutes

Storage Lengths
Min. Acceptable = 20 Feet
Min. Design = 20 Feet
Ideal Design = 40 Feet

Lq = 
ఒమ

ଶఓ(ఓିఒ)

Wq = ఒ

ଶఓ(ఓିఒ)

𝑊𝑠 = 𝑊𝑞 +  
1

𝜇

L𝑠 = 𝐿𝑞 +  
ఒ

ఓ



**Note: Only auto wash occurences noted as being serviced under ten minutes were included for determination of average service time. This was determined as the auto wash cycle is pre-programmed, so service times in excess of ten minutes are attribtued to other 
activites including such as vaccuming or drying unassociated with the queing maneuver.
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