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CHAPTER 15 INTRAVENOUS 

CALCULATIONS



IV 
CALCULATIONS: 
OBJECTIVES

• After reviewing this chapter, you should 

be able to

• calculate milliliters per hour (mL/hr).

• identify two types of administration 

tubing.

• identify from intravenous (IV) tubing 

packages the drop factor in drops per 

milliliter (gtt/mL).

• calculate IV flow rate in drops per 

minute (gtt/min) using dimensional 

analysis.
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IV 
CALCULATIONS: 
OBJECTIVES 
(CONT.)

• calculate IV flow rate in gtt/min using a                       

shortcut method (mL/hr and constant 

drop factor).

• calculate infusion times and completion 

times.
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IV FLOW RATE 
CALCULATION

• Nurse is responsible for ensuring that 

the IV fluid infuses at the correct rate.

• Rate is usually expressed in mL per hr.

• If the infusion is managed without an 

electronic pump, the rate is calculated in 

drops per min (gtt/min).

• Some IV pumps are capable of delivering

IV fluids in tenths of a milliliter.  Always 

be familiar with the IV equipment being 

used at the institution before rounding.
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6IV Lock
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IV PUMP
(mL per hour)

(mL/hr)

(requires electricity)

(consistent flow rate)

(warning alarm)



9Alaris IV Pump
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13RATE of infusion – mL/h



14VTBI – Volume to be Infused
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18PICU
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Patient Controlled Anesthesia



24
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Pump Tubing Admin Set
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Pump Admin Set
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33

GRAVITY FEED IV
(Drips per minute)

(gtt/min)

(no electricity needed)

(infusion rate can change)

(silent – no alarm)
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Pump Admin Set
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Gravity Feed Admin Set
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37

Drip 

Factor
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Macro Drip Micro Drip
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40

More 

Precise 

Dosage
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42
Gravity Feed IV
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Gravity Feed Admin Set
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Lowers 

Primary 

bag
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Lowers 

Primary 

bag
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IV 
CALCULATIONS: 
INFUSION TIME & 
DRIP RATE

1. First calculate the hourly volume by dividing the total 
volume of the IV bag by the numbers of hours over which the 
IV is to be infused, according to the health care provider’s 
orders: 

mL/hr = Total infusion in mL
Hours of infusion (time) *cannot be in minutes

2. Determine whether the infusion administration set is
microdrip (60 gtt/ml) or macrodrip (10 to 20 gtt/ml).

3. Multiply the hourly volume by the drop factor of the 
infusion set and divide that number by 60 (60 minutes in an 
hour). 

Drip rates are rounded up or down to the nearest whole 
number: 

gtt/min = Hourly volume × gtt factor
60

D.



IV 
CALCULATIONS: 
INFUSION TIME & 
DRIP RATE

1. First calculate the hourly volume by dividing the total volume of 

the IV bag by the numbers of hours over which the IV is to be 

infused, according to the health care provider’s orders: 

mL/hr = Total infusion in mL

Hours of infusion (time)  *must convert minutes to hours

2. Determine whether the infusion administration set is

microdrip (60 gtt/ml) or macrodrip (10 to 20 gtt/ml).

3. Multiply the hourly volume by the drop factor of the infusion set 

and divide that number by 60 (60 minutes in an hour). 

Drip rates are rounded up or down to the nearest whole number: 

gtt/min = Hourly volume × gtt factor

60

D.



CALCULATING 
FLOW RATES 
FOR INFUSION 
PUMPS
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PRACTICE PROBLEM

Flow Rate Problem: Infuse 3,000 mL over 24 hr



FINDING 
TIME OF 
INFUSION

Amount of Solution =  Length of Infusion

Infusion rate in mL/hr
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INFUSION 
TIME
PRACTICE 
PROBLEM

What is the infusion time for an IV of 

3,000 mL D5W infusing at a rate of 125 

mL per hour?
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INFUSION 
TIME 
PRACTICE 
PROBLEM

What is the infusion time for an IV of 

3,000 mL D5W infusing at a rate of 125 

mL per hour?

3000 mL       =  24 hours

125 mL/hr
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CALCULATING FLOW RATES FOR INFUSION 
PUMPS (LESS THAN AN HOUR)

57

Conversion Factor 

(minutes to hours)



PRACTICE 
PROBLEM

Order:

4.5 g Zosyn in 100 mL NS IVPB in 30 min 

BID

What is the rate in mL/hr?
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CONVERT 
MINUTES 
TO A 
DECIMAL

Example:

100 mL       X  60 min     = 200 mL/hr

30 min              1 hr

or

100 mL      = 200 mL/hr

0.5 hr
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PRACTICE 
PROBLEM

Order:

4.5 g Zosyn in 100 mL NS IVPB in 30 min 

BID

What is the rate in mL/hr?

ANSWER: 200 mL/hr
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CALCULATING FLOW RATES61

SAFETY ALERT!

The usual rate ranges from 50–200 mL/hr.  

If the rate exceeds this amount, double 

check the order and your calculations.



IV 
CALCULATIONS: 
INFUSION TIME & 
DRIP RATE

1. First calculate the hourly volume by dividing the total volume of 

the IV bag by the numbers of hours over which the IV is to be 

infused, according to the health care provider’s orders: 

mL/hr = Total infusion in mL

Hours of infusion (time)

2. Determine whether the infusion administration set is microdrip

(60 gtt/ml) or macrodrip (10 to 20 gtt/ml).

3. Multiply the hourly volume by the drop factor of the infusion 

set and divide that number by 60 (60 minutes in an hour). 

Drip rates are rounded up or down to the nearest whole number: 

gtt/min = Hourly volume × gtt factor

60



IV 
CALCULATIONS:  
DRIP RATE

Multiply the hourly volume by the drop factor of 

the infusion set and divide that number by 60 (60 

minutes in an hour). 

Drip rates are rounded up or down to the nearest 

whole number: 

gtt/min = Hourly volume × gtt factor

60
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CALCULATING 
IV FLOW RATES 
IN 
DROPS (GTT) 
PER MINUTE

• If pumps are not available, the rate is 

manually regulated with flow regulator 

in tubing.

• Drops per minute is determined by the 

drop factor (gtt/mL) of the drip 

chamber below IV bag.

• Adjust gtt/min by placing a watch that 

has a second hand close to the drip 

chamber and counting the drops.

• Drop factor is printed on package; 

NEVER assume.
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IV TUBING

• Macrodrop

• Standard type for general infusions

• Delivers 10, 15, or 20 gtt/mL for each mL

• Used to deliver large volumes

• Microdrop

• Delivers tiny drops—60 gtt/mL

• Used to deliver small amounts with 

precision

• Because drop factor is 60 gtt/mL, drops per 

minute equals mL per hour (e.g., 25 mL per 

hr = 25 gtt/min).
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68

Figure 22-2 

Administration sets 

(package). 

A, Macrodrip set with 

drop factor of 10 (10 

gtt 5 1 mL). 

B, Microdrip set with 

drop factor of 60 (60 

gtt 5 1 mL).

A B



Identify the drop factor 

a. b.

c. d.
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CALCULATING 
FLOW RATES 
IN 
DROPS PER 
MINUTE

• Can be used for primary solutions and 

intermittent solutions of large and small 

volumes (e.g., IVPB and boluses)

Remember: Identifying the drop factor on 

the IV tubing package is the FIRST step in 

accurate administration of IV fluids, in 

gtt/min.
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Figure 22-1 Observing the drop chamber to count drops per minute. (From Potter PA, 

Perry AG, Stockert P, Hall A: Fundamentals of nursing, ed 9, St Louis, 2016, Mosby.)
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Used to administer small volumes of fluid and medications

A Roller Clamp is Volume Control Device











Auxiliary Clamps





HOW TO SET UP A GRAVITY FEED IV

https://www.youtube.com/watch?v=aN78RVfe0Js

(1:23)

https://www.youtube.com/watch?v=9ykawWkLa4Y

(4:56)

Mosby items and derived items © 2014, 2010, 2006, 2002, 1998, 1994  by Mosby, Inc., an imprint of Elsevier Inc.
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https://www.youtube.com/watch?v=aN78RVfe0Js
https://www.youtube.com/watch?v=9ykawWkLa4Y
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DIMENSIONAL ANALYSIS

Problem: Infuse D5W at 100 mL per hr 

What is rate in gtt/min? DF = 10 gtt/mL
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CALCULATING DROPS PER MINUTE 
WITH LARGE VOLUMES OF FLUID

• IV fluid can be ordered in large volumes over several hours (e.g., 1,000 
mL over 8 hr).

• Preliminary step to determine the volume per hour:

• Dimensional analysis incorporates this preliminary step in one equation.



DIMENSIONAL 
ANALYSIS
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• Problem: IV of 1,000 mL 

NS to infuse in 8 hr

• IV tubing has drop factor 

of 20 gtt/mL





SHORT CUT METHOD USING 
DROP FACTOR CONSTANT 



SHORTCUT 
METHOD

88

• IV flow rate must be 

expressed in mL per 

hr

• Must obtain drop 

factor constant:

• Divide 60 by the 

drop factor 

calibration

Drop Factor of 

Tubing

Drop Factor 

Constant

10 gtt/mL 60  =  6

10

15 gtt/mL 60  =  4

15

20 gtt/mL 60  =  3

20

60 gtt/mL 60  =  1

60



PROBLEM: ADMINISTER 0.9% NS AT 100 ML/HR DROP FACTOR = 
20 GTT/ML  CONSTANT = 3

REMEMBER: DROP FACTOR CONSTANT IS OBTAINED BY DIVIDING 60 BY DROP FACTOR OF TUBING (20)

89



CASE 
STUDY 

The IV pump you were using to infuse Mr. 

Flint’s IVF is necessary for another patient 

and you must calculate the rate in gtt/min.  

You check the tubing package and find a 

drop factor of 20 gtt/ml.  You recall the 

order:

1 L NS IV at 100 mL/hr now

What is the rate?
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CASE 
STUDY 
(CONT.)

ANSWER:

Run the NS at 33 gtt/min. Remember to 

count the drops for a whole minute in 

order to accurately set the rate.

91



PROBLEM: ADMINISTER 0.9% NS AT 100 ML/HR DROP FACTOR = 
20 GTT/ML  CONSTANT = 3

REMEMBER: DROP FACTOR CONSTANT IS OBTAINED BY DIVIDING 60 BY DROP FACTOR OF TUBING (20)
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CASE STUDY 

Mr. Flint’s labwork is back and his K level is slightly decreased at 3.1 

mEq/L. The physician changes the IV fluid to 1 L of D5 NS + 20 mEq KCl 

at a rate of 75 mL/hr. 

Using the drop factor of 20 gtt/mL, what is the rate in gtt/min?

Mosby items and derived items © 2014, 2010, 2006, 2002, 1998, 1994  by Mosby, Inc., an imprint of Elsevier Inc.
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SHORTCUT 
METHOD

94

• IV flow rate must be 

expressed in mL per 

hr

• Must obtain drop 

factor constant:

• Divide 60 by the 

drop factor 

calibration

Drop Factor of 

Tubing

Drop Factor 

Constant

10 gtt/mL 60  =  6

10

15 gtt/mL 60  =  4

15

20 gtt/mL 60  =  3

20

60 gtt/mL 60  =  1

60



DROP 
FACTOR 
CONSTANT

Example:

75 mL      X   20 gtt =  25 gtt/min

60 min             

or

75 mL      =  25 gtt/min

3

drop factor constant
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CASE STUDY 

Mr. Flint’s labwork is back and his K level is slightly decreased at 3.1 

mEq/L. The physician changes the IV fluid to 1 L of D5 NS + 20 mEq KCl 

at a rate of 75 mL/hr. 

Using the drop factor of 20 gtt/mL, what is the rate in gtt/min?

Mosby items and derived items © 2014, 2010, 2006, 2002, 1998, 1994  by Mosby, Inc., an imprint of Elsevier Inc.
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CASE STUDY 

Mr. Flint’s labwork is back and his K level is slightly decreased at 3.1 

mEq/L. The physician changes the IV fluid to 1 L of D5 NS + 20 mEq KCl 

at a rate of 75 mL/hr. 

Using the drop factor of 20 gtt/mL, what is the rate in gtt/min?

Mosby items and derived items © 2014, 2010, 2006, 2002, 1998, 1994  by Mosby, Inc., an imprint of Elsevier Inc.
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75 X 20 = 25 gtt/min

60  

Answer: 25 gtt/min

75 = 25 gtt/min

3  

Answer: 25 gtt/min

OR



CASE STUDY 

The physician order IV fluid of 1 L of D5 NS at a rate of 100 mL/hr. 

What is the infusion time?

Mosby items and derived items © 2014, 2010, 2006, 2002, 1998, 1994  by Mosby, Inc., an imprint of Elsevier Inc.
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CASE STUDY 

The physician order IV fluid of 1 L of D5 NS at a rate of 100 mL/hr. 

What is the infusion time?

Mosby items and derived items © 2014, 2010, 2006, 2002, 1998, 1994  by Mosby, Inc., an imprint of Elsevier Inc.
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1 L stands for one liter

1 L = 1000ml



CASE STUDY 

The physician order IV fluid of 1 L of D5 NS at a rate of 100 mL/hr. 

What is the infusion time?

Mosby items and derived items © 2014, 2010, 2006, 2002, 1998, 1994  by Mosby, Inc., an imprint of Elsevier Inc.
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Answer:

1000ml / 100ml/hr = 10 hrs



CALCULATING IV FLOW RATES 
FOR SEVERAL SOLUTIONS

Mosby items and derived items © 2014, 2010, 2006, 2002, 1998, 1994  by Mosby, Inc., 
an imprint of Elsevier Inc. 101

May have different amounts and types ordered over an extended 
period

Usually for 24-hr period

Usually divided by 3 shifts

Steps to calculate:

Add up the total amount of fluid

Proceed as with other IV calculations
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CALCULATING TOTAL INFUSION TIMES

• IV rates often ordered in mL per hr

• Need to calculate total volume infused over time:



ORDER:  ADMINISTER THE FOLLOWING IVS FOR 24 HR:

A. 1,000 ML D5W WITH 10 MEQ KCL (POTASSIUM CHLORIDE)
B. 500 ML D5NS WITH 1 AMP MVI (MULTIVITAMIN)
C. 500 ML D5W

103

• Steps:

• Calculate mL per hr

of total volume. 

• Calculate gtt per min.

• Reduce.
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CHARTING IV THERAPY AND 
LABELING BAGS

• IV administration may be charted on special flow sheets and may 

include IV site assessment.

• IV bags must be labeled with contents, rate, and client identifiers.

• Rate tapes may be applied to visually cue hour and volume correlations.



REVUE – IV DRIP RATE 
CALCULATIONS

https://www.youtube.com/watch?v=a8Rvhg5_048

(19:53)

Mosby items and derived items © 2014, 2010, 2006, 2002, 1998, 1994  by Mosby, Inc., an imprint of Elsevier Inc.
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https://www.youtube.com/watch?v=aN78RVfe0Js

	Slide 1:   Chapter 15  
	Slide 2: IV Calculations: Objectives
	Slide 3: IV Calculations: Objectives (Cont.)
	Slide 4: IV Flow Rate Calculation
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50: IV Calculations: infusion time & drip rate
	Slide 51: IV Calculations: infusion time & drip rate
	Slide 52: Calculating Flow Rates for Infusion Pumps
	Slide 53: Practice Problem
	Slide 54: Finding time OF INFUSION
	Slide 55: Infusion time Practice Problem
	Slide 56: Infusion time Practice Problem
	Slide 57: Calculating Flow Rates for Infusion Pumps (less than an hour)
	Slide 58: Practice Problem
	Slide 59: Convert minutes to a decimal
	Slide 60: Practice Problem
	Slide 61: Calculating Flow Rates
	Slide 62: IV Calculations: infusion time & drip rate
	Slide 63: IV Calculations:  drip rate
	Slide 64: Calculating IV Flow Rates in  Drops (gtt) per Minute
	Slide 65: IV Tubing
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70: Calculating Flow Rates in  Drops per Minute
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81: How to set up a gravity feed IV
	Slide 82
	Slide 83: Dimensional Analysis
	Slide 84: Calculating Drops per Minute With Large Volumes of Fluid
	Slide 85: Dimensional Analysis
	Slide 86
	Slide 87: Short cut method using drop factor constant 
	Slide 88: Shortcut Method
	Slide 89: Problem: Administer 0.9% NS at 100 mL/hr Drop factor = 20 gtt/mL  Constant = 3
	Slide 90: Case Study 
	Slide 91: Case Study (Cont.)
	Slide 92: Problem: Administer 0.9% NS at 100 mL/hr Drop factor = 20 gtt/mL  Constant = 3
	Slide 93: Case Study 
	Slide 94: Shortcut Method
	Slide 95: Drop factor constant
	Slide 96: Case Study 
	Slide 97: Case Study 
	Slide 98: Case Study 
	Slide 99: Case Study 
	Slide 100: Case Study 
	Slide 101: Calculating IV Flow Rates for Several Solutions
	Slide 102: Calculating Total Infusion Times
	Slide 103: Order:  Administer the following IVs for 24 hr:      a. 1,000 mL D5W with 10 mEq KCl (potassium chloride)     b. 500 mL D5NS with 1 amp MVI (multivitamin)     c. 500 mL D5W
	Slide 104: Charting IV Therapy and  Labeling Bags
	Slide 105: Revue – IV drip rate calculations

