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NOTE TO READERS: This book has been written and published strictly for informational and educational purposes only. It is not intended to serve as medical advice or to be any form of medical treatment. You should always consult your physician before altering or changing any aspect of your medical treatment and/or undertaking a diet regimen, including the guidelines as described in this book. You should always consult your physician if concerned about potential allergies or consuming carcinogenic ingredients. Do not stop or change any prescription medications without the guidance and advice of your physician. Any use of the information in this book is made on the reader’s good judgment after consulting with his or her physician and is the reader’s sole responsibility. This book is not intended to diagnose or treat any medical condition and is not a substitute for a physician. Take special note of the important safety warnings throughout this book, and always use customary precautions for safe food preparation, handling, and storage.

This book is independently authored and published and no sponsorship or endorsement of this book by, and no affiliation with, any trademarked brands or other products mentioned within is claimed or suggested. All trademarks that appear in ingredient lists and elsewhere in this book belong to their respective owners and are used here for informational purposes only. The author and publisher encourage readers to patronize the quality brands mentioned and pictured in this book.




CHAPTER 1 INTRODUCTION TO INFRARED TECHNOLOGY


WHAT IS INFRARED TECHNOLOGY?

After seeing infomercial after infomercial about infrared heaters, saunas, and grills, you are most likely wondering what infrared technology is. In short, it is the harnessing of infrared radiation (IR)—also referred to as infrared light—which is a type of electromagnetic radiation (or energy-carrying waves, which the common household microwave also emits) that is generally not visible to the human eye. It’s a type of energy source that’s commonly found in nature. For example, more than half the Sun’s energy arrives on Earth in the form of IR that we never see, but is still absorbed by objects we then perceive to be a certain temperature (for example, the hot sand on the beach on a sunny day).

Given its nature, the use of IR is prolific across many industries. All objects above the temperature of absolute zero, generally considered the lowest temperature possible on Earth, emit infrared radiation, and measuring these radiation amounts via thermal imaging is widely applicable for everything from military surveillance to weather satellites to medical imaging. Since infrared light is invisible to the human eye, IR can be used to increase the amount of light for night vision without shining visible, bright light to illuminate the subject. And because IR can heat molecules quickly and directly (molecules absorb the energy-carrying waves and heat up), it’s often utilized for both consumer and commercial projects where an efficient heat source is needed.


HOW DOES INFRARED GRILLING WORK?

“Infrared” has very much become a trendy term in the grilling world, touted as a way to heat up grills faster and more evenly, and for serving up juicier results than its gas or charcoal counterparts. The rapid mainstream ascent of infrared grilling is likely due to its patent (originally owned by Thermal Engineering Corporation, which still makes high-end infrared grills to this day) expiring in 2000, when other grill manufacturers were able to adapt the technology to their own devices. Although it’s become a common selling point, many consumers are still unsure what advantages IR actually offers to their grilling routine or how best to take advantage of them. The easiest way to truly explain the power (and limitations) of infrared technology in your grill is to first delineate the various types of heat transfer in different styles of cooking, then break down the differences and similarities between the most common types of grills available: charcoal, gas, and infrared.

HEAT TRANSFER TYPES

There are three main types of heat transfer in cooking: conduction, convection, and radiation. Conduction cooks food via direct contact with a heating element, for example, sautéing some garlic in a skillet over the stove. In this case, the skillet is the heating element (which is also being heated directly by the electric or gas stove). The oil used in this instance is not considered the main heating mechanism to cook the food (unlike in convection, see below) but instead is a supporting material to the skillet to help the food cook more evenly and perhaps add flavor.

Convection cooking uses a secondary medium, such as gas or liquid, to cook food. For example, deep frying submerges food in large quantities of hot oil and boiling submerges it in water. The same mechanism goes for steaming, smoking, baking, and roasting food using hot air. Within this category, it’s important to note that liquid convection is more powerful than gas convection and the denser the fluid being used, the faster the food will heat up. This is because the heat capacity of each medium is different. In other words, the temperature of something is not the same as the heat it can emit. This can most concisely be explained by the sheer fact that we can reach into a 350°F oven to pull out a finished cake but definitely cannot sink our hands into boiling water (212°F) to grab a potato.

Finally, radiation cooks food through direct contact with the heat source, like fire or gas or energy waves, not a hot heating element like a pan or grill grate. Broiling is the easiest to visualize here, where a food item is being cooked—often very aggressively—by a heat source above it. Cooking food in a spit over a campfire is also a good example. You’re likely thinking at this point, What about grilling? Well, this is where each type of grill differs, and things become a little more complicated.

Let’s start with the biggest visual indicator of a food item having been grilled: the crisp grill marks on the surface of the food. In this case, the food was directly touching the hot grill grates and has been cooked in part as a result of conduction, regardless of the heat source (e.g., gas, charcoal). You can definitely achieve this nice crosshatched exterior with any grill on the market. But the rest of grilling’s essence? Let’s dive into that below.

OUTDOOR GRILL TYPES

This book specifically talks about outdoor grills, which usually have some sort of contraption to cover the grill during cooking. This cover can be made of different materials, such as metal or ceramic, with some being more efficient at holding in the hot air than others. In all instances covering your grill during the cooking period creates convection heat by trapping the heat emitted by the heat source and warming up the air within the grill itself. The material of the cover also absorbs the heat but reemits some of it.

Now that we’ve established that all grills utilize both conduction and convection cooking, let’s explore how radiation comes into play. What’s confusing here is that the level of radiation in the cooking process depends on how the heat source is structured within the grill. The easiest way to think about that is to ask, What’s in between the food and the heat source?

CHARCOAL GRILLS

Charcoal grills, which are almost always set up with hot, burning charcoal directly below a grill grate, are the most straightforward. The hot charcoal emits radiant heat, which cooks the food alongside conduction heat (the grill grates) and convection heat (the hot air with the grill covered). The major pros of charcoal grills are producing a smoky taste when fat drippings of the food hit the charcoal below and create smoke and flame, and the high radiant heat the coals achieve. The biggest con to charcoal grilling is the maintenance—both during the grilling session (swapping out spent coals, waiting for new coals to heat up) and afterward (cleaning up ashes and leftover coals), as well as the safety issues that come with having hot coals out in the open. It’s also prone to flare-ups as there is no barrier between the heat source and the fat coming from the food.

GAS GRILLS

Gas grills, on the other hand, vary quite widely in terms of how they are built. Some emit direct flame below the grill grates, which is very similar to charcoal grills. (However, it’s important to note charcoal burns hotter than gas.) Others heat secondary objects (e.g., lava rocks, ceramic briquettes, drip covers), which then emit radiant heat up to the food and, along with the conduction and convection heat, cook it.

While radiant heat is involved in these styles of gas grills and gas burns at 3,500°F, gas creates far less radiant heat than charcoal, so convection heat plays a much larger role here. The pros of gas grills can be distilled to ease of use and flexibility: unlike charcoal, you can control the level of flame in the grill, and there are thousands of different gas grills with accessories like a wood chip box to add smoke flavor to the food or a “searing station” that concentrates extra heat to be used for steaks and the like.

Speaking of the searing station, enter infrared radiation, which many gas grills employ as the searing station. You can consider this an infrared grill within a gas grill, though, in general, infrared grills are already a subset of gas grills (note that some can be electric as well).

INFRARED GRILLS

On infrared grills (or sear stations), the first heat source (e.g., gas or electricity) emits radiant heat to some style of infrared plate (usually ceramic, metal, or glass) or infrared rod (usually metal). This plate or rod is specially developed to have extremely high thermal conductivity, or the ability to absorb energy from the initial heat source, magnify it, and reemit it as invisible infrared waves, a powerful source of radiant heat, to cook the food while the grill grates and cover continue to contribute conductive and convective heat. Why do this triple-heating? That brings us to the next section.

WHY SHOULD I GRILL WITH INFRARED RADIATION?

There are two major benefits to grilling using infrared radiation versus the standard charcoal or gas grill. The first is the directness of heat source. Since infrared burners use special ceramic, metal, or glass to minimize the output of convection heat, the grill concentrates only radiation heat to reach the food. Infrared grill companies say this avoids the drying out of food common to grilling with convective heat (consider how, say, deep frying a chicken will dehydrate and crisp up the outside of the chicken while also cooking the interior). Some companies claim food retains up to 35% more of its juice, but it is difficult to objectively test this metric. However, infrared heat is more direct—its energy waves can move in all directions and it is not affected by air turbulence (such as outside wind with an open grill or the varying patterns of hot air inside a closed grill) until it reaches a solid object. In short, infrared radiation ensures food is heated via radiation and not convection, and thus provides far more even, consistent heat across the entire grill.

The second and arguably more publicized benefit of infrared grilling is efficiency/temperature of the heat source. Unlike much less powerful sources of radiant heat generated from a gas or electric source, the technology behind infrared ceramic, glass, and metal plates and rods creates far more concentrated energy waves at far higher temperatures (some grills boast up to 1,000°F). For meats meant to be some version of rare at the center, infrared grills cook extremely quickly due to their intense and efficient heat, minimizing the amount of time the food spends on the grill and ensuring a very lightly cooked center. This also helps keep infrared grills mostly smokeless, because stray fats and liquid from the food do not fall directly onto the heat source. This makes for an easier cleanup. A related fact is that infrared grills also preheat much faster than other options.

(Note: A higher temperature on an infrared grill does not mean it sears “better” but rather that it gets above 280°F, the temperature typically required for the Maillard reaction—where the browning and caramelization of protein sugars happen—faster than with other grills. It then holds that radiant heat longer to cook the whole food item faster.)

IS COOKING WITH INFRARED RADIATION SAFE?

According to current research on infrared radiation, it is not powerful enough to alter the molecular structure of food cooked using it as a heat source, and the resulting food is safe for human use and consumption. So far, no links have been found between infrared grilling and cancer, but it’s important to note that links have been found between food cooked at high temperatures (especially for a long time) and carcinogenic compounds within the meat, which affects all types of grilling and high-heat cookery.

According to the National Cancer Institute, meats cooked at high temperatures above 300°F or those cooked for a long time (especially at high temperatures for a long time) tend to form more heterocyclic amines (HCAs), while food exposed to smoke during cooking produces polycyclic aromatic hydrocarbons (PAHs). Both of these compounds have been found to sometimes cause cancer in animals during lab experiments. The World Cancer Research Fund and the American Institute for Cancer Research recommend limiting consumption of processed meats but offer no specific guidelines on how much HCA and PAH to avoid. This is all to say, moderation when it comes to eating grilled food is key.

If you’re comfortable with the above and still interested in infrared grilling, rest assured it is also comparatively safer than grills with an open flame. With charcoal or wood grills, the charcoal or wood itself leaves polluting particles (in addition to higher levels of PAHs) that can adversely affect your lungs. Additionally, the fat drippings that fall onto the flame and smoke also develop carcinogenic chemicals that are then transferred to the food. On an infrared grill, you’ll still need to watch out for the consequences of high heat but, theoretically, less of these harmful compounds should form, and the actual cooking is safer too, with fewer flare-ups and less smoke.






CHAPTER 2 GETTING STARTED WITH INFRARED GRILLING


WHICH INFRARED GRILL IS RIGHT FOR YOU?

Hundreds of infrared grills from different manufacturers are available on the market today. There’s no one right choice, so I find the following set of questions useful as a means to evaluate all the options.

WHAT WILL YOU BE COOKING ON YOUR INFRARED GRILL?

As explained in Chapter 1, grilling via infrared radiation has its pros and cons (as with all types of grills), so consider what will make up the bulk of your outdoor cooking. Will it be steaks and other meats meant to be seared quickly and served medium rare? Infrared is an excellent option in that case, as it can bring up surface temperatures very high and cook through meat very quickly. Choose a model that has a good, and very hot, searing surface.

    Will it be ribs and brisket, or similar cuts meant for a long and slow cook? You can certainly still use infrared for that, but you’ll need to look for grills that offer methods of amplifying convective heat (see page 6 in Chapter 1), such as raised racks or an indirect grilling side. You’ll also need wider temperature controls from high to low as infrared is generally not fantastic at very low temperatures, so perhaps you could even consider a dual grill that has an infrared side and a separate gas section.

Will it be vegetables that you want smoke-kissed but crispy? Infrared is also excellent for that, and you’ll need no special bells or whistles. Once you’ve determined the major groups of food you’ll be cooking, you can decide if you want a grill that’s purely infrared or contains another type of heat source, plus what types of accessories and structure are ideal.

WILL YOU BE SMOKING MEAT?

If you love the smell and taste of food made from charcoal or wood-based grills, ask yourself how much you want to deliver a similar final result. If you would consider this “nice to have,” you can opt for a regular infrared grill and simply use wood chips when grilling (explained in more detail later on page 14) or opt for a fancier infrared grill that has a compartment for wood chips. If this is something you cannot part with (and you’re comfortable with the cleanup required of charcoal and wood grills), opt for something that uses either or both charcoal and wood as well as infrared technology to cook so you can reap the benefits of infrared radiation (i.e., more even heat distribution) while seizing the smoky notes from those ingredients.
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